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ABSTRACT 

C o n j u g a t e  l a t e r a l  e y e  mvements (CLEN) h a v e  b e e n  p r o p o k e d  
i- 

d s  3 measure o f  h e a u ~ p h e r i c ' i t y .  I n d ~ v i d u a l s  d e m o n s t r a t i n g  

c o n - s i s t e n t  m o v e m e n t s  t o  t h e  r i g h t ,  " r i g h t  m a v e r s W ,  t e n d  t o  

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

t h o s e  d e m o n s t r 3 t i n g  c o n s i s t e c t  m o v e m e n t s  . t o  t h e  left, "$emft 

m o v e r s w ,  p r e f e r  a r i g h t  heff i i sphere  p r o c e s s i n g  mode, n B i - m o v e r s * t  

a r e  n o t  d i r e c t i o n a l l y  c o n s i s t e n t  i n  t h e  l a t e r a l  eye movement  

r e s p o n s e ,  

. A r e v i e u  of the literature i n d i c a t e s  ttat i n d i v i d u a l  

d i f f e r e n c e s  i n  h e m i s p h e r i c i  t y  a r e  a s s o c i a t e d  w i t h  ?if ferencqs i n  
% 

v e r b a l  arid v i s o o s p a t i a l  t a s k  p e r f o r m a n c e -  T h e  - u s e  o f  v a l i d  

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

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

t h e  p e r f o r m a n c e  of bi-move=% I n  a d d i t i o n ,  t h e  e v a l u a t i o n  o f  k e x  

a s  a m o d e r a t i n g / d a r i a b l e  i n  t h e  r e l a t i o n s h i ~  b e t w e e n  CLEH d a d  

c o g n i t i v e  a b i l i t y  is necessary, 
r 

T h e  p e r f o r m a n c e  o f  EO a l e  a n d  f e m a l e  l e f t  m o v e r s ,  

b i - m o v e r s  a n d  r i g h t  m o v e r s  was assessed  o n  l a e a s u r e s  o f  verbal 

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

from t h e  Y e c h s l e r  A d u l t  1 n t e l l i g e n c . e  Scale - R e v i s e d -  (YAIS-R), 
4 

1 n a l ~ s i 4  o f  v a r i a n c e  techniques i r o d u c e d  s e v e r a l  sex b y  C L E A  

g r o u p  i n t e r a c t i o n  e f fec t s ,  A s  p r e d i c t e d ,  male r i g h t  movers 

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

male  l e f t  m o v e r s ,  However t h e  v e r b a l  p e r f o r m a n c e  of  female left 

a n d  r i g h t  m o v e r s  was n o t  f o u n d  t o  v a r y  s i g n i f i c a n t l y ,  Two-way 



I .  

a n a l  .psis .of v a r i a n c e  comparirig mle and  f e ~ l e  l e f t  m o v e r s  a n d  
> .  

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

r e v e a l  s i g n i f i c a n t  m a i n  o r  i n t e r a c t i o n  e f f e c t s .  Analysis o f  

p e r f o r m a n c e  o n  t h e  B l o c k  D e s i g n  test d i d  i n d i c a t e  t h a t  feuale 

left movers performed s i g n i f i c a n t l y  , b e t t e r  t h a n  f e m a l e  r i g h t  

m o v e r s ,  This is  c o u s i s t e r t  with the CLEY m o d e l  o f  

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

visuospatial tasks suggests that t h e  relationship between 

d i r e c t i o n  of C L E n  r e s p o n s e  a n d  c o g n i t i v e  a b i l i t y  i s  n o t  c l - e a r l y  

l i n e a r ,  

T h e s e  results provide s u p p o r t  for the CLEP! m o d e l  a n d  point 

t o  t h e  i m p o r t a n c e  oi e x a a i n i n g  se4 a s  a m o d e r a t i n 3  v a r i a b l e  in . 
f u t u r e  CLEM research, The n e e d  f o r  c l a r i f i c a t i o n  a n d  v a l i d a t i o n  

o f  measures of left a n d  r i g h t  h e m i s ~ h e r e  f u n c t i o n i n g  is  a l s o  

i n d i c a t e c ? .  
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1, In troduc t ion  

T h e  f u n c t i o n a l  a s y r o m e t r y  of t h e  l e f t  d n d  r i g h t  c e r e b r a l  
5 

h e m i s p t  eres  h a s  teen t r a d i t i o n a l 1 1  a d d r e s s e d  a s  a a 

v e r b a l / n o n v e r b a l  c a ~ a c i t y  d i s t i n c t i o n ,  I n d e e d ,  t h e  s u ~ e r i o r i t y  

o f  t h e  l e f t  h e m i s p h e r e  t o r  L i n g u i s t i c  f u n c t i o n s  remairs t h e  most 

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

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

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

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

n o n v e r b a l  . - materials  .[Kirnura, 1961  ; M i l n e r ,  197 1) . 
< .* 

More  r e c e n t  i n v e s t i g a t i o n s  h a v e  g e n e r a t e d  a d d i t ' i o n a l  

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

h e m i s p h e r e s :  T h e  + le i  t h e m i s g h e r e  h a s  been a s s o c i  

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

s e q u e n t i a l  c o m p o n e n t  a n a l y s e s  on p r o b l e m  s o l v i n g  tasks- In ' 

> 

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

a s c r i b e d  t o  t h e  r i g h t  h e m i s p h e r e  a s  e v i d e n c e d  by its s u ~ e r i o r i t y  

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

c o n f i g u r a t i o n s  (Nebes, 1976)-  T h e s e  d i c h o t o m i e s  h a v e  b e e n  u s e f u l  

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

* d. C 

4 1 
b e t w e e n  t h e  hemisphere& w h i c h  u n d e r l i e  t h e i r  s p e c i a l i z a t i o n  f o r  

v e r b a l  a n d  v i s u o s y ; a * a l  functions- B 
i 

R e c e n t  studies h a v e  i n d i c a t e d  t h a t  t h e  m o d e l  of h e ~ i s p h e r i c  

s p e c i a l i z a t i o n  p r o v i d e s  a basis f o r  t h e  u n d e r ' s t a n d ~ n ~  o f  



Ba 

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

s u g g e s t e d  t h a t  i n d i v i d u a l s  differ i n  t h e  d e g r e e  to  w h i c h  they 

C 
rely o n  l e f t  h e m i s p h e r e  ( p r o p o s i t i o n a l )  o r  r i g h t  h e m i s p h e r e  

f 

( a p p o s i t i o n a l )  p r o c e s s i n g  s t r a t e g i e s  %Boyen, 1969)- T h e s e  
0 

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

* d i f f e r e n c e s  i n  p e r f o r m a n c e  o n  t a s k s  d e f i n e d  a s  m e a s u r e s  o f  left 

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

Bakan (1969) was t h e  f i r s t  t o  i d e n t i f y  c o n j u g a t e  l a t e r a l  
A 

eye mvements ( C L E J )  a s  a measure of h e r t i i s p h e r i c i t y ,  . T h e  

direction oE t h e  CLEM r e s p o n s e  h a s  Deen  a s s o c i a t e d  w i t h  t h e  
\ 

a c t i v a t i o n  of the c o n t r a l a t e r a l  h e m i s p h e r e  ( B a k a n ,  1 9 6 9 ;  G u r  G 

~ e i v i c h ,  1 9 8 0 )  - C L E H  d i r e c t i o n  is t y p i c a l l y  a s s e s s e d  a s  a' 
3 

b e h a v i o u r a l  r e s p o n s e  f o l i o w i n g  t h e  p r e s e n t a t i b n  of a q u e s t i o n  
, . 

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

t o  d e m o n s t r a t e  d i r e c t i o n a l  c o n s i s t e n c y  - t h a t  is; t h e y  

c o n s i s t e n t l y  a v e r t  t h e i r  g a z e  t o  t h e  l e f t  ("left  m o v e r s " ) ,  o r  

t h e y  c o n s i s t e n t l y  a v e r t  t h e i r  gaze  t o  {he r i g h t  ( " r i g h t  

m o v e r s M ) ,  t 

The CLXPl model p r e d i c t s  t h a t  l e f t 2  .overs', t y p i c a l l y  

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

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

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

m o v e r s ,  c h a r a c t e r i z e d  by inc reased  left h e m i s p h e r e  a c t i v i t y  Ab 
w o u l d  b e  e x p e c t e d  t o  e m p l o y  processing s t r a t e g i e s  c o n s i s t e n t  

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



' E v a l u a G n  of tiis h e m i s p h e r i c  s p e c i a l i z a t i o n  of f u n c t i o n  

m o d e l  a n d  the CLEY m o d e l  of i n d i v i d u a l  d i f f e r e n c e s  i n  - 
h e m i s p h e r i c i t y  s u g g e s t s  t h a t  t a s k  p e r f o r m a n c e  n a y ,  r e p r e s e n t  a n  

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

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

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

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

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

f u n c t i o n a l  a s y m m e t r y  of t h e  two c e r e b r a l  h e m i s p h e r e s ,  I n  

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

h e m i s p h e r i c i t y  w i l l  b e  p r e s e n t e d .  I n  tn~.s r e s p e c t ,  t h e  v a l i d i t y  
/' 

of t h e  C L E B  m o d e l  w i l l  b e  r e v i e w e d  i n  d e t a i l  a s  t h i s  m e a s u r e  h a s  

been s e l e c t e d  f o r  use i n  t h e  g r e s e n t  s t u d y ,  

z& Cerebra l  S p e c i a l i z a t i o p  f l o d e l  

d 

E v i d e n c e  f o r  t k e  h e m i s p h e r i c  s p e c i a l i z a t i o n  m o d e l  can  b e  

d r a w n  from o b s e r v a t i o n s  of b o t h  c l i n i c a l  a n d  n o r m a l  p o p u l a t i o n s ,  

D o c u m e n t s t i o n  of f u n c t i o n a l  d e f i c i t s  i n  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  d a m a g e  d u e  t o  c e r e b r o v a s c u l a r  a c c i d e n t s ,  tumors, o r  

p e n e t r a t i n g  war uo' n d s ,  h a s  p r o v i d e d  c o n s i d e r a b l e  i n f o r m a t i o n  S 
f o r  u n d e r s t a n d i n g  f u n c t i o n a l  asymetries, .  R e s e a r c h  with t h i s  

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

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

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

p e r f o r m a n c e  of  t h e s e  t w o  p a t i e n t  g r o u p s  may  b e  c o m p a r e d  t o  t 7' a t  



of  a n o r m a l ,  i n t a c t  c c n t r o l  g r o u F .  I u  a d d - i t i o n ,  i n d i v i d u a l  c a s e  . 

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

effec of s ~ e c i i i c  l o c a l i z e d  l e s i o n s  o r  h e r n i s p h e r e c t o m y  

( r e i a o v a l  o f  t h e  e n t i r e  c e r e b r a l  c o ; t e r  o f  o n e  h e ~ i s p h e r e ) .  T r i p s f  

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

a p p l i c a t i o n  of more e x p e r i m e n t a l  e v a l u a  t i  ve  methods . .  

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

p a t i e n t s  with s e c t i o n i r i g  o f  t h e  c o r F u s  c o l l o s u m  ( s p l i t  b r a i n  
-& 

F p a t i e n t s )  h a s  ~ r o v i d e d  a s e c o r i d  data  s o u r c e ,  T h i s  o p e r a t i o n  *- - 
"I% P 

e f f e c t i v e l y ,  s t o p s  the d i r e c t  communication b e t w e e n  t h e  

J 
h e m i s p h e r e s  which o c c u r s  in t h e  normal i n t a c t  h r a i n ,  L a t e r a l i z e d  

p r e s e n t a t i o n  o f  v i s u a l  a n d  s o m e s t b e  tic stimuli are  t h e r e f o r e  

successful i n  a s s e s s i n g  of t b e  f u n c t i o n a l  c a p a c i t i e s  o f  e a c h  

hem i s p h e r e .  

Finally, a s i g n i f i c a n t  source  of i n f o r m a t i o n "  h a s  b e e n  

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

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

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

l a t  e r a l i z e d  s t i p u l u s   res sen t a  t i o n ,  E l e c  t r o p h  y s i o l o g i c a  1 

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

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

i n  e v o k e d  ~ o t e n t i a l  r e s p n s e s  a s  a f u n c t i o n  of task t y p e ,  H o r e  

r e c e n t l y ,  t h e  B e a s u r e n e n t  ot r e g i o n a l  c e r e b r a l  b l o o d  flow has 

p r o v i d e d  a m o r e  direct a s s e s s a e n t  of h e m i s p h e r i c  a c t i v a t i o n  i n  

r e s p o n s e  t o  d i f f e r e n t i a l  t a s k  a c t i v l  t y .  L a t e r a l i z e d  a u d i t o r y  

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



-% 

; , r e s e n t a t i o n  u s i n g  t a c h i s t o s c o ~ i c  t e c h n i q u e s  a rcF  u s e d  f o r  t h e  

p r e s e n t a t i o n  o f  s t i e u l u s  ma t e r i a l s  t o  individual h e m i s p h e r e s ,  
J 

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

t h e  e v a  l u a t ~ o n  cf t h e  h e m i s ~ h e r i c  s ~ e c i a l i z a  t i o n  mode l ,  

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

t o  t h e  l e f t  hemisphere t y i i c a l l y  r e s u l t s  i n  t h  i 'kpa i r iner : t  o f  % 
l a n c j u a g e  f u n c t i o n s ,  u n & l a t e r a i  damage t o  t h e  r i g h t  h e m i s p h e r e  5s 

r a r e l y  a s s o c i + t e d  u i t h  d a a a y e  of t h g s  n a t u r e ,  T h i s  ' r e l a t i o n s h i p  

h a s  b e e n  , g b s e r v e d  s i n c e  t h e  work  o f  Dax i n  1836 ( G i a n n i t r a p a n i ,  
77 L. 

1967)  a i d '  s u p p o r t e d  .by t h e  i d e n t i f i c a t i o n  of  B r o c a v s ,  a r e a  a n d  

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

r e g i o n s  h a s  b e e n  well d o c u m e n t e d  a s  c e n t r a l  t o  t h e  o c c u r e n c e  o f  ' 

expressive a n d  r e d ~ ~ t i v e  a p h a s i a s  ( L o r i a ,  1373). 

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

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

r e s u l t  i n  a p h a s i a  cr g r o s s  l i n g u i s t i c  d e f i c i t s  ( S m i t h ,  1969 ) -  

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

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

p e r h a p s  b e c a u s e  of its B o r e  d i f f u s e '  o r g a n i z a t i o n  o f  f u n c t i o n  
% 

( S e a m e s ,  1968)- when i m p a i r m e n t  d o e s  o c c u r ,  c l i n i c a l  



o b s e r v a t i o n s  i n d i c a t - e  t h a t .  F a t i e n t s  d e m o n s t r a t e  a v a r i e t y  ot' 

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

o r i e n t a t i o n ,  a n d  n e g l e c t  of the l e x t  v i s u a l  f i e l d  

( h e m i - i n a  t t e n t i o n  syndrome)  ( D e h e n z i ,  1978) . 

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

e x p ~ r i m e n t a l  a s ~ e s s ~ e n t s  cf i a p i i r m e n t  f o l l o w i n g  b r a i n  damage ,  

S t u d i e s  i n c o r ~ o r a t i n g  this m e a s u r e  g e n e r a l l y  r e p o r t  d e f i c i t s  i n  
B 

Veroal IQ f o l l o w ~ n g  u n i l a t e r a l  l e s i o n s  of t h e  left h e m i s p h e r e ,  

a n d  deficits i n  P e r f o r m a n c e  .I(3 f o l l o w i n g  l e s i o n s  o f  t h e  r i g h t  

. h e m i s p h e r e  ( P e i t a n ,  1 9 6 2 ;  G e u r t i n ,  Rdbin,  F r a ~ i K  a n d  L a d d ,  1 9 6 2 ) -  

H a t a r a z z o  ( 1 9 7 2 )  ' r e a c h e d  s imi l a r '  c o n c l u s i o n s  d f  t e r  a r e v i e w '  of 

r e l e v a n t  l i t e r a t u r e ,  c o t i n j  t h a t  u i t h i n - g r o u p  c o u p p r i s o n s  o i  

; s u b t e s t  scores a r e  &ore l i k e l y  t o  c l e a r l y  demonstrate r e l a t i v e  

. i 
V e r b a l  d e f i c i t s  f o l l o w i n g  let t . h e m i s p h e r e  damage  a n d  r e l a t i v e  

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

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

F a i l u r e  t o  r e p o r t  d i r t  e r e n t  i a 1  e f f e c t s  of l a t e r a l i z e d  

l e s i o n s  h a s  b e e n  a t t r i b u t e d  .:to a v e r b a l  cora~onent  resent on 

some p e r f o r i u a n c e  s u b t e s t s  ( B e n t o n ,  1962) ,' P e r f o r m a n c e  o n  these 

te5sts b y  l e f t  . h e a t i s p h e r e  i n j u r e d  p a t i e n t s  w o u l d  o b v i o u s l y  k e  

l o w e r e d  t o  t h e  e x t e n t  t h a t  these tests demand verbal-symbolic 

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



V e r b a l  1.2 d e f i c i t s , r o u l d  t h e r e f o r e  b e  a  f u n c t i o n  of l o w e r e d  '.. .- 

P e r f o r m a n c e  ' s u b t + s t ' s c o r e s ,  I n  c o m p a r i s o n  t o  t h e  p e r f o r m a n c e  of  
i 

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

' a p p e a r  t o  V e r b a l  a n d  P e r f o r m a n c e  I Q ' s ,  while o n l y  

the p e r f  r i g h t  h e m i s p h e r e  i n j u r e d  p a t i e n t s  
k. 

v o u  i d  a p p e a r  lowered,  

T h i s  p a t t e r n  of r e s u l t s  is i d e n t i c a l  t o  t h a t  r e ~ c r t e d  b y  

g o a d s  ( 1980 ) -  Lesions of t h e  l e f t  h e m i s p h e r e ,  r e g a r d l e s s  o f  

p a t r e n t  dge a t  t h e  t i n e  of o c c u r r e n c e ,  significantly l o i e r e d  

b o t h  Verbal  a n d  P e r r o r m a n c e  I Q s  relative t o  teean scores e x p e c t e d  

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

i n c u r r e d  a f t e r  a g e  o n e  resulted i n  s i g n i f i c a  t decrements on \ 
P e r f o r m a n c e  I Q  b u t  n o t  V e r b a l  I Q  scores, T h z s e  results were 

f o u n d  t o  h e  c o n s i s t e n t  w i t h  kAIS score p d t t e r n s  r e p o r t e d  by  

s e v e r a l  s t u d i e s  r e v i e w e d  ~y Y o o d s  ( e y ,  Aeier, 1970; S a t z ,  1 9 6 6 ;  I 

Ve53 & P a r s o n s ,  1 9 6 9 ;  w a r r i n g t o n  & James, 1 9 6 7 ) -  
, - 

T h e  m e t h o d o l o g i c a l  a p p r o a c h  or  P a r s o n s ,  V e g a ,  aud Burn 

( 1 9 6 9 )  i l l u s t r a t e s  a n  a t t e m p t  t o  i m p r o v e  t h e  s p e c i f i c i t y  of t o e  
< 

v e r b a l  a n d q n o n v e r b a l   assessment^ u s i n g  t h e  YAIS, Results o f  
v ,  

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

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

a n d  " p e r c e p t u a l  o r g a n i z a t i o n n  a b i l i t i e s ,  The  Vocabulary and 

Block D e s i g n  s u b t e s t s  were f o u n d  t o  h a v e  t h e  highest - l o a d i n g s ,  
r 

Dn t h e  v e r b a l  a n d  p e r ~ e p t u a l ~ o r g a n i z a t i o n  t a c t o r s  r e s p e c t i v e l y ,  , *  

a n d  t h u s  sere s e l e c t e d  f c r  &rf c r m a n c e  c o m F a r i s o n s  of u n i l a t e r a l  

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



t h e  l e t t  hemisphere a r e  a s s o c i a t e d  with i m p a i r e d  v e r k a l  
', 

p e r f o r m a n c e ,  w h i l e  r i g h t  h e m i s k h e r e  lesions resulted i n  

i m p a i r m e n t  o f  p e r c e p t u a l  o r g a n i z a t i o n  abilities, R o r e o v e r ,  b o t h  

w i t h i n - g r o u p  a n d  b e t w e e n - g r o u p  p e r f o r m a n c e  c o m p a r i s o n s  were 
P 

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

e f f e c t s ,  

These f i n d i n g s  a r e  c o n s i s t e n t  w i t h  t h e  o b s e r v a t i o n s  o t  b o t h  
J 

S m i t h  (1969)  a n d  G o t t  (1973) whc r e p o r t  s e v e r e  i m p a i r m e n t  of  

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

h e m i s p h e r e c t o m y -  T h e  f r e q u e n c y  of , i m p a i r m e c t  o n  t h i s  t a s k  h a s  

a l s o  b e e n  reported a s  h i g h e r ,  a l t h o u g h  n o t  ~ i g n i f i c a n t l y  so, i n  

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

i n j  u r i e s  ( A r r i j o n i  G DeEienzi,  19.64; T a y l o r  & W a r r i ~ ~ g t o n ,  1973)  . 
f n g e n e r a l ,  s t u d i e s  i n c c r ~ o r a t r n ~ ;  t h e  MAJS r e p o r t  

L :. 
p e r f o r m a ~ c e  p a t t e r r i s  c o ' n s i s t e n t  w i t h  ,a ,A m o d e l  o f  h e m i s p h e r i c  

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

l i n ' . j u i s t i c  f u n c t i c n s  a n d  r i g h t  h e m i s p h e r e  s u p e r i o r i t y  f o r  

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

u n i l a t e r a l  d a a d g e '  g r o u p s  a r e  n o t  a l w a y s  significant, p a t t e r n s  of 

d e f i c i t  i n  t h e  o p p o s i t e  d i r e c t i o n  h a v e  n:?ver b e e n  r e p o r t e d .  

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

v e r b a l  . o v e r l a p  i n  the V e r b a l  a n d  Perf o r m a n ~ c  1 9  ' scales ,  

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

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

dif t e r e n t i a t i o n  b ~ t  ween t h e  g r o u p s  i n  t h e  p r e d i c t e d  d i r e c t i o n -  



R e s u l t s  of Assegsmgg~ us- o t h e r  C o g n i t i v e  n e a s u r e s  ---- 
& 

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

< l i n j u i ' s t i c  f u n c t i o n s i s  u e l i  s u p p o r t e d  o y  c l i n i c a l  o b s e r v a t i o n s  

of a p h a s i c l  (Luria-, 1973) .  R e s e a r c h  w i t h  s p l i t  b r a i n  p a t i e n t s  a n d  , 

* 
lef; h e a i s p h e r e c t c s y  p a t i e n t s  c o n s i s t e n t l y  i n d i c a t e s  left 

h e m i s p h e r e  s u p e r i o r i t y  f o r  l i n g u i s t i c  f u n c t i o n s  ( S a z z a n ' i g a  6 
c -. 

Spe8rry,  1967 ;  S m i t h ,  1 9 6 9 ) -  k ' h i l e  t h e -  r i g h t  h e m i s p h e r e  a p p e a r s  

t o  b e  c a p a D l e  cf c o m p r e h e n d i n g  a n d  r e s p o n d i n g  t o  
e m F l e  

l i n g u i s t i c  forms (Za ize l ,  1 9 7 6 ;  1 9 7 8 ) .  its f a c i l i t y  f o r  

e x p r e s s i v e  l i n g u i s t i c  f u n c t i o n s  a n d  i t s  a b ' i l i t y  t o  r e s p o n d  - t o  

c o m p l e x  i i n g u i s t i c  f o r m s  i s  i n d e e d  l i m i t e d  ( T e n g  E S p e r r y ,  1973; 

Z a i d e l ,  1 9 7  

E x t e n s i v e  , e v a l u a t i o n s  of  t h e  r i g h t  h e m i s p h e r e  using a ' 

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

u n d e r s t a n d i n g  of i ts p r o c e k s e s .  ~ ' ~ e c i f  i c a l i y ,  i n  jury t o  t h e  

r i g h t  h e m i s p h e r e  h a s - b e e n  a s s o c i g t e d  with d e f i c i t s  i n  p e r c e p t u a l  
' 

c l o s u r e  a n d  io t h e  F e r c e p t i o ~  andc m a n i p u l a t i o n  of  s p a t i a l  

r e l a t i o n s h i p s  ( B e n t o n ,  1979 ) -  T h e  s p - e c i a l i z a t i o n  o f  t h e  r i g h t  
0 

nemisphere  .bas a l s o  b e e n  i m p l r c a - t e d  i n  t h e  r e c o g n i t i o n  o f  f aces  
Y 

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

T e s t s  ' o f  p e r & e p t u a l  c l o s u r e  u s u a l l y  r e ; l u i r e  t h e  

o r g a n i z a t i o n  o r  s y n t h e s i s  o r  - 1 i e t C t e d  p e r c e p t u a l  i n f o r m a t i o n  i n t o  
< 

a  m e a n i n g f u l  e n t i t y ,  D e R e n z i  a n d  S p i n n l e r  ( 1 9 6 6 )  f o u n d  the 

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

r e l d t i v e  t o  l e s t L i o  jurea p a t i e n t s  o n  the Street  G e s t a l t  



. C o m p l e t i o n  T e s t  ( S t r e e t ,  . 1 5 3 1 ) -  T h i s  test  r e c j u i r e s  t h e  

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

r n s u ' l t s  a r e  c o n s i s t e o t  w i t h  p e r f  o r n a n c e  p a t t e r p s  of u n i , l a t e r a l  

l e s i c n  g r o u p s  on t h ~  3 o o n e y a s ,  E'aces T e s t  (H-ooney, 1957) w h i c h  
. . 

a l s o  r e q u i r e s  p e r c e p t u a l  s y n t h e s i s  o f  i n f o r m a t i o n .  ( ~ c w c o m b e -  & 

R u s s e l l ,  1969;  L a n s d e l l ,  - 1  968) . S i a i l a r l y ,  V a r r i n y t o n  a n d  J a m ~ s  

(1967)  f o u n d  i l t l ~ a i r m e n t  i n  t h e  r e c o g n i t i o n  of i n c o m p l e t e  

p i c t u r e s  o f  o b j e c t s  t o  b e  more  severe i n  s u b j e c t s  with , r i g h t  
0 

h e m i s p h e r e  lesions ' t h a n  i n  s u b j e c t s  w i t h  l e f t  h e m i s p h e r e  damage ,  
I 

  he a s s e s s m e n t  of s p l i t  b r a i h -  p a t i e n t s  h a s  l e a d  t o  s i m i l a r  

r e s u l t s  s u b s t a n t i a t i n g  t h e  rc le  of .the r i g h t  h e m i s p h e r e  I n  t h e  . ' 

p e r f  o r m a n c g  o f  c l o s u r e  t a sk s .  Hebe?  (197 1 )  h a d  
1 - *  . 

h a p t i c a l l y  e x a m i n e  a n  a%C w i t h  t h e i r  l e f t  or r i g h t  h a q d s  a n d  

select a  c i r c l e  s i z e  f r o m  a v i s u a l  d i s p l a y  w h i c h  

t h e  size . o f  - t h e  a r c ,  P e r f o r m a n c e  w i t h  - t h e  l e f t  h a n  s t  u a s  f o u n d  ma tched  t o  

-be s u p e r i o r  t o  t h a t  o f - t h e  r i g h t ,  demonstrating t h e  s p e c i a l i z e d  

c a p a c i t y  o f  t h e  right b e ' l s i s p h e r e .  on t h i s  w p a r t - u h o l e w  m a t c h i n g  
" 

. . : task. ~ h e s ' e  r e s u l t s  $ere r e p l i c a t e d  by N e b e s  ( 1 9 7 2 )  o n  a  s i i a i l q r  . . . . A 

. , t a s k .  A g a i n ,  w h i l e  t h e  r i g h t  h d n d  p e r f o r m e d  a t  c h a n c e  l e v e l ,  the 

. lei t h a n d  d e m o n s t r a t e d  s u p e r i o r  a b i l i t i e s  f 3r t a c t i l e  

d i s c r i m i n a t i o n  o f  F a r t - w h o l i  r l a  t ions ,  , . ,  \, 
D i s o r d e r s  i n  t h e .  p e r c e p t i o n  and  m a n i p u l a t i o n  o f  s p a t i a l  

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

.i 

a p r a x i a a .  I n  g e n e r a l ,  r i g h t  hemisbhere .  l e s i o n  patients are ;ore 

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

i n c l u d e :  b u i l d i n g -  h o r i z o n t a l  o r  v e r t i c a l  d i s e n s i o n s  u i t h  b l o c k s ,  



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

(Benton ,  1979 ) -  ~ r r i g o n i  a n d  A D e R e n z i  ( 1 9 6 4 )  r e p o r t  t h a t  , 

i 
~ m p 4 i r m e n t  i n  copying designs and b l o c k  c o n s t r u c t i o n  is 

s i g n i f i c a n t l y  -more f r e q u e n t  i n  r i g h t  t h a n  l e f t - h e m i s p h e r e  

i o j  ured  p a t i e n t s ,  S i m i l a r l y ,  c o p i e s  of  g e o m e t r i c  f i g u r e s  

p r o d u c e d  ky p a t i e n t s  w i t h  r i ~ h t  h e m i ' s p h e ' r e  damaie h a v e  been  . . 

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

o r i e n t a t i o n ,  l o s s  of s p a t i a l  r e l a t i o n s  a n d  n e G l e c t  of t h e  l e f t  

s i d e  ( W a r r i n g t o n ,  James 8  insb bourne, I966  ; G a i n o t t i  6 T i a c c i ,  

1970) -  Smith 11966) a n d  S o t t  (1973) r e p o r t  c o n s i s t e n t  
t 

observa t i chs '  r e g a r d i n g  the p e r f  c r ~ a n c e  of r i g h t  h e m i s p h e r e c t o m y  

p a t i e n t s  o n  these . tasks,  

R e s e a r c h  f i n d i n g s  w i t h  split b r a l n  p a t r e n t s  are c ~ n s i s t e n t  

i n  i n d i c a t i i i j  s p e c i a l i z a t i o n  of t h e  r i g h t  hemisphere fnr t h  

p e r c e p t , i a n  a n d  c c n s  t r u c t i c n  cr B i s n o s p a t i a l  arrangement a F d? 

L e v p B y r e s t i  a n d  S p e r r y  (1  968) n o t e d  s u p e r i o r  p e r f o r m a n c e  o f  t h e  
, 

l e f t  h a z d  o n  a t a s k  r e < u l r i n g  $ p a t i e n t s  t o  match a v i s u a l l y  
L I 

2 - 
, . 

d i s p l a y e d  t w o  d i m e n s i o n a l  r e ~ r e s e n t a  t l o n  c t  a n '  o b j e c t  w i t h  a . 

solid o b j e c t  forn, Left h a n d  p e r f o r m a n c e  h a s  a l s o  b e e n  f o u n d  

s u p e r i o r  t o  r i g h t  h a n d '  p e r f  o r r n a n c e  i n  c o p y i n g  d e s i g n s  ( B o g e n ,  

1969)  a n d  i n  block d e s i g n  c o n s t r u c t i o n  ( G a z z a n i g a ,  1 9 7 0 ) -  

F i n a l l y ,  dataage. t o  the r i g h t  h e m i s p h e r e  h a s  been a s s o c i a t e d  
v 

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

. u n f a m i l i a r  faces ( B e n t o n ,  1980) .  Hecaen a n d  A n g e l e r g u e s  (1963)  

,%art t h a t  of 2i cases of f a c i a l  a g n o i i a  (inability to 

r e c o g n i z e  f a m i l i a r  f a c e s ) ,  7 2 %  h a d  r i g h t  h e m i s p h e r e  d a m a g e ,  1841 



s u f f e r e d  b i l a t e r a l  i n j u r i e s ,  a n d  o n l y  9 %  s u s t a i n e d  d a m a g e  t o  t h e  . 
l e i  tc h e s i s p h e r e ,  s i m i l a r i y ,  i m p a i r n e n t  i n  t h e  a b i l i t y  * t o  

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

i n  jured p t i e n t s  t h a n  i n  t h o s e  w i t h  left h e m i s p h e r e  

damage ( W a r r i n g t o n  6 James, 1967; D e R e n z i ,  F a g f i o n i  8 S p i n q l e r ,  

1 96 8) , 

It ' h a s  b e e n  suggested t h a t  t h e  s u p e r i o r i t y  of t h e  r i g h t  

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

h e m i s p h e r e  s p e c i a l i z a t i o n  f o r  t h e  m e d i a t i o n  02 e m o t i o n a l  

i - h f  o r a a  t i o n  ( B r a d s h a w  & N e t t l e t o n ,  1 9 8 7 ) -  T h e  s i g n i f i c a n c e  o f  

the r i g h t  hemisphere i n  e m o t i o n a l  p r o c e s s i n g  is evidenced i n  t h e  

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

h e m i s p h e r e  lesions ( G a i n o t t i ,  1972)  a n d  i n  the a f f e c t i v e  
\ 

r e s p o n s e s  of s p l i t ,  b r a  i n  p a t i e n t s  u p p  p r e s e n t a t  ion of e m o t i o c a l  
1- 

G a z z a n i g a ,  1967) .  B e l a t e d  e v i d e n c e  indicates t h a t  c a t a s t r o p h i c  

r e a c t i o n s  and  f e e l i n g s  of g u i l t  a n d  depression a r e  common 

f o l l o w i n g  a n e s t h e t i z a t i o n  of t h e  left hemisphere d u e  t o  a . l a c k  

qf r i g h t  hemisphere i n h i b i t i c c .  I n  c o n t r a s t ,  e u p h o r i c  and k 

e x c i t e d  s t a t e s  t y p i c a l l y  f o l l o w  a n e s t b e t  i z a t i o n  of t h e  r i g h t  

k e r a l s p h e r e  ( P e r r i a ,  R o s a d i n l  6 R o s s i ,  196 1 ; Terzian, 1964)  . 



a r;d Conclusions - ---- 

Evalua t ion  o f  t h e  r e l e v a n c e  of f i n d i ' n g s  b a s e d  o n  , c l i n i c a l  

s a m p l e s  must i n c l u d e  a n  assessment of t n e t h o d o ; l o g i c a l  p r o b l e m s  - 

v h i c h  f r e q u e n t l y  c c c u r  i n  
-.  

r e s e a r c h  on u n i l a t e r a l  b r a i n  

t o  n o t e  t h e  i n f r e q u e n c y  with 

v a r i a b l e s  of a g e ,  - s e x ,  a n d  

these s t u d i e s ,  with r e s p e c t  t o  

, i n j u r e d  p a t i e n t s ,  i t  is  i m p o r t a n t  
&-. 

u u i c h  p ' a t i e n t s  a r e  m a t c h e d  c n  

h a n d e d n e s s .  U s u a l 1  y a s s e s s m e n t s  of 

p r e a o r b i d  i n t e l l i g e n c e  a r e  not a v a i l a b l e  making it d 2 f  f  i c u l t  t o  

d o t e m i n e  izrdi  v i d u a f  changes i n  f u n c t i o n i n g  l e v e l ,  P e r h a p s  more  

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

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

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

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

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

a p h a s i c s  a s  i n d i c a t i n g  a shift i n  h e m i s ~ h e r i c  dominance f o r  

l a n g u a g ' e  functions ( P e t t i t  6 Noll ,  1979) .  Others, h o w e v e r ,  
e 

suggest l a n g u a g e  G r o c e s s e s  i n  the a p h a s i c  a r e  r e o r g a n i z e d  i n  t h e  

u n d a a a g e d  a r e a s  o f  t h e  l e f t  h e a i s ~ h e r e  ( P e n f i e l d ,  1 9 7 1 ) .  I t  must 

a l s o  b e  n o t e d  t h a t  because l e ~ i o n s  t e n d  t o  be diffuse a n d  n a v e  

u i d e s p r a d  e f f e c t s ,  it is  d i f f i c u l t  t o  d e t e r m i n e  the p r e c i s e  

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

tppes of d e f i c i t ,  
-2 

f i e t h o d o l o g i c a l  criticisms a r e  also v a r r a n t e d  i n  studies 

u s i n g  'split-brain patients. L e v y  a n d  T r e v a r t h e z ;  (1  977) h a v e  

painted out  t h a t   re-operative c c n d i t i o n s  i n  these p a t i e n t s  may 



h a v e  caused reorganization o f  cerebral f u n c t i o n s ,  s u c h  t h a t  t h e y  

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

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

~ o s t - o p e r a t i v e  i m ~ a i r m e n t  (Nebes, 1978) - F i n a l l y ,  t h e  
.=. 

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

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

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

H e t h o d o l g i c a  1 ~ r o b l e m s  i n  a d d i t i o n  t o  those a s s o c i a t e d  w i t h  

c l i n i c a l  ~ o p u l a t i o n s  i n c l u d e  t h e  s e l e c t i o n  o f  t a s k s  a s  measures 

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

f a c e  v a l i d i t y ,  This p r o c e d u r e  h a s  r e s u l t e d  i n  t h e  u s e  of a . 

d i v e r s e  g r o u p  o f  assessment a a t e r i a l s ,  soiae w h i c h  a r e  o f  

q u e s t i o n d b l e  v a l i d i t y ,  

C l e a r l y ,  t h e s e  s h o r t c o a i n g s  render the. i n t e r p r e t a t i o n  of 

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

res?ect t o  i n g l i c a t i o n s  t o r  f u n c t i o n a l  a s y m m e t r i e s  i n  t h e  

n o r a a l ,  i n t a c t  b r a i n .  D e s p i t e  t h e s e  c o n s i d e r a t i o n s ,  it is c l e a r  

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

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

t h a t  basic c o n c l u s i o n s  c a n  bg drawn i n  t h i s  r e g a r d :  

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

s u p e r i o r i t y  -of t h e  l e f t  h e m i s p h e r e ,  I t  apFears  t h a t  w h i l e  

t h e  r i g h t  h e m i s ~ h e r e  h a s  l i m i t e d  v e r b a l  a b i l i t i e s ,  ,-. 
/ 

t e m p o r a l - s e q n e n t i $ l  p r o c e s s e s  which u n d e r l i e  l i n g u i s t i c  
/f 

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

& N e t t l e t o n ,  1 S 8 1 ) .  
I - 



v 

4 

2, R i g h t  h e m i s p h e r ~  s u p e r i o r i t y  f o r  t h e  s y n t h e s i s  of p e r c e p t u a l  

i n f o r m a t i o n  ( c l o s u r e )  a p p e a r s  clearly. ' d e m o n s t r a t e d ,  

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

p r o c e s s i n g .  

3, T h e  r i g h t  h e ~ i s p h e r e  a p p e a r s  t o  b e  a s s o c i a t e d  w i t h  

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

. a l l  s t u d i e s  h a v e  r e p o r t e d  d i f f e r e n t i a l  i m p a i r m g n t \  o f  
\ 
'1 

u n i l a t e r a l  g r o u F s  on meas8res o f  t h i s  a b i l i t y  (eg,  D e R e n z i  & 

F a g l i o n i ,  I g b 7 ) .  It is  i m p o r t a n t .  t o  n o t e  t h a t  i n c o n s i s t e n t  

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

a n d  m o t o r  skill d e m a n d s  a n d  v a r y i n g  levels of d i f f i c u l t y  i n  
* 

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

a p r a x i a .  n 

T h e  s i g n i t i c a n c e  o f  t h e s e  t a s k  v a r i a b l e s  is i L l u s t r a t e d  

by D e R e d z i 8 s  ( 1 9 7 8 )  o b s e r v a t i o o  t h a t  t h e  s u p e r i o r i t y  of tire 

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

: b e c o a e s  more , c o m p l e x  a n d  d e m a n d s  s p a c e  a b i l i t i e s  t h a t  g c  

b e y o n d  t h e  , ~ e r c e p t u a l  levelw ( p .  8 2 ) -  I n  a d d i t i o n ,  the 

i m p o r t a n c e  of a p h a s i a ,  a p r a x i a  ( i n a b i l i t y  t o  p e r f o r m  
I 

p r a c t i c e d  motor a b i l i t i e s )  and .  v i s u a l  f i e l d  d e f e c t s  h a s  b e e n  

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

the s p e c i f i c  e f f e c t s  of these f a c t o r s  o n  p e r f o r a a n c e  h a s  y e t  

t o  b e  d e t e r m i n e d ,  
P 

These a i s o r d e r s  a r e  o f  less s i g n i f i c a n c e  i n  the 

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

with t h i s  c l i n i c a l  g r o u p  s u ~ p o r t  t h e  s p e c i a l i z e d  role 'of . t h e  



r i g h t  h e m i s p h e r e  i n  t h e  p e r c e p t i o n  and  c o n s t r u c t i o n  cf - 

v i s u o s p a t i a l  a r r a n g e m e n t  5. T h u s ,  uh i l e  i t  a p p e a r s  t h a t  t h e  

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

t a s k s ,  t h e  e x t e n t  t o  w h i c h  t h e  s y m p t o m s  c l a s s i f i e d  a s  

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

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

4 ,  There is c o n v i n c i n g  e v i d e n c e  t h a t  t h e  r i g h t  h e m i s p h e r e  is  

s p e c i a l i z e d  t o r  t h e  recognition o f  Laces,. ' a n d  f o r  t h e  

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

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

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

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

i n  t h e  r i g h t  h e a i s p h e r ~  ( C a r e y  G Diamond ,  1977) .  

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

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

cerebral  h e m i s ~ h e r e s  a r&  f u n c t i o n a l l y  d i s t i n c t ,  

R e s e a r c h   finding^ w i t h  N o r a a l  Samples ----- 

n 

E f e c t r o v h y s i o l o g i c p ~  P l e a s u r e s  - 

R e s e a r c h  i n c o r p o r a t i n g  E E G  a n d  e v o k e d  p o t e n t i a l  measures 

has i n d i c a t e d  a s y m m e t r i c a l  p a t t e r n s  of activity a re  a s s o c i a t e d  

u i t h  verbal a n d  nonverbal t a s k  engagement, Task de~endent a l p h a  

T 
(8-12 hz.) a s y m m e t r i e s  h a v e  b e e n  d e r a c n s t r a t e r l  b'y G a l i n  a n d  

G r n s t e i n  ( 1 9 7 2 )  a n d  m o r e  r e c e n t l y  b y  Moore a n d  f l a y n e s  ( 1980 ) -  I n  



a 

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

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

v e r ~ a l  s t i m u l u s  t a p e ,  a n d  i n  the r i g h t  h e m i s p h e r e  during a 
;r 

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

n o r a i a n ,  P lcDonald  and McDonald ( 1 9 7 1 )  a n d  b y  Doyle,  O r n s t e i n  a n d  

These r e s u l t s  s u p p o r t  the s p e c i a l i z a t i o n  model o f  c e r e b r a l  

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

.r? 
h e m i s p h e r e  t h a t  is e n g a g e d  i n  a c t i v e  p r o c e s s i n g  ( G a l i n  6 E l l i s ,  

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

(AEP)  i n  t h e  t v o  h e m i s p h e i e s ,  Buchsbaum a n d  F e d i o  ( 1 9 7 0 )  

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

i n  the l e f t  h e m i s p h e r e  a n d  s p a t i a l  s t i m u l i ,  S i n i l a r l y ,  McAdam 

a n d  k h i t a  ker ( 1 9 7 1 )  r e t o r t e d  g r e a t e r  n e g a t i v e  p o t e n t i a l  o v e r  t h e  

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

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

linguistic p r o c e s s i n g ,  

Not a l l  r e s e a r c h  f i n d i n g s  h o w e v e r ,  r e p o r t  d i f f e r e n t i a l  

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

n o n v e r b a l  a c t i v i t i e s  ( eg ,  &ayes & Beaumont ,  1 9 7 7 ) .  I t  is  

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

a t t r i t u  t a b l e  t o  the i n c o n s r s t e  r t  ~ l a c e r n e n t  of e l e c t r o d e s  a n d  

v a r i a b l e  r e c o r d i n g  c o n d i t i o n s  ( e g ,  e y e s  c l o s e d  vs. e y e s  o p e n ) ,  A 

more s i g n i f i c a n t  criticism o f  this r e s e a r c h  h a s  b e e n  t h e  claim 

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



n o n v e r b a l  s t i m u l u s  c o n d i t i o n s  (Gevins, Z e i t l i n ,  D o y l e ,  s h a f l e n ,  

T i n g l i n g ,  C a l l a v a y ,  . & Y e a g e r ,  1979)  - When t h e s e  v a r i a b l e s  a r e  

c o n t r o l l e d  t o r ,  E E G  a s H ~ & ~ r i e s  are s t i l l  p r e s e n t .  E h r l i c h m a n  
I -. 

a n d  Y e i n e r  (1980) e x a m i n e d  a s y m m e t r i e s  i n  subjects instructed t o  

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

letter o r  s p e e c h  etc,)  and n o n v e r b a l  tasks ( p r o d u c t i o n  of m u s i c  

v i t h o u t  w o r d s ,  visual i m a g e r y  etc,) u n d e r  e y e s  closed, resting 

c o n d i t i o n s ,  R e s u l t s  i n d i c a t e d  r e l a t i v e l y  g ter a c t i v i t y  of t h e  

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

r i g h t  h e m i s p h e r e  d u r i n g  n o n v e r b a l  t asks .  Stud4es of t h i s  n a t u r e  
I 

c l a r i f y  t h e  v a l i d i t y  cf e l ~ c t r o p h y s i o l o g i c a l  r e k 4 a e c h  f i n d i n g s  

- i n  s u p p o r t i n g  t h e  s p e c i a l i z a t i o n  model of h e m i s p h e r i c  

f u n c t i o n i n g -  
* 

Cerebral B l o o d  F l o u  

L / j  

C h a n g e s  i n  r e g i o n a l & e b r a l  b l o o d  f l o w  ( r C B P )  h a v e  been 
, 

e s t a b l i s h e 3  a s  a r e l i a ~ l e  indicator of t h e  a m o u n t  o f  "work?' 

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

~ t s  own b l o o d  supply i n  a c c o r d a n c e  w i t h  i t s  m e t a b o l i c  d e m a n d s ,  

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

c o r t i c a l #  a c t i v i t y  ( B l a u e n s t e i n ,  H a l s e y ,  U i l s o n ,  W i l l s  a n d  

Ris.berg, 1977; Ingvar & R i s b e r g ,  1967) .  Risbe rg  a n d  X n g v a r  

( 1973) established a r e l a t i c n s h i p  between cognitive activity a n d  

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

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



t a s k s ,  

R i s b e r g ,  B a l s e y ,  H i l l i s  a n d  U i l s o n  (1975) n o t e d  r e l a t i v e l y  

g r e a t e r  l e f t  h e m i s p h e r e  b l o o d  flow d u r i n g  d v e r b a l  ' a n a l o g i e s  

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

a  p i c t u r e  c o r ~ l e t i o n  task. A s i m i l a r  p a t t e r n  of a c t i v i t y  was 

r e p o r t e d  b y  C a r m o n ,  l a v y ,  G o r d o n  and p d r t n o y  (1975) b a s e d  o n  

t h r e e  s e p a r a t e  i n j e c t i o n s  of Xenorl 1 3 3 ,  t h e  r a d i o a c t i v e  i s o t o ~ e  

couimonly u s e d  i n  b f c o d  f l o w  s t u d i e s ,  T h e  f i r s t  i n j e c t i o n  s e r v e d  

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

hemispheric b l o o d  f l o w  d u r i n g  a v e r b a l  a u d i t o r y  t a s k  ( l i s t e n i n g  

t o  a v e r b a l  p a s s a g e )  a n d  a n o n v e r b a l  a u d i t o r y  t a s k  ( l i s t e n i n g  t o  
4 

m e l o d i c  m u s i c ) ,  were e v a l u a t e d ,  This s i l e n t  l i s t e n i n g  p r o c e d u r e  
m .  

i s  t r e q u e n t l y  a d o p t e d  t o  a v c i d  t h e  influences of s p e a k i n g  o r  a n y  

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

flow have b e e n  d e m c n s t r a t e d  t o  a c c o m p a n y  such a c t i v i t i e s  

( O l e s e n ,  1971 ; I n g v a r  & S c h w a r t z ,  1 9 7 3 ) -  R e s u l t s  of t h e  Carmon  

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

2 a c c o m p a n i e d  by i n c r e a s e s  i n  l e f t  he iu i sphere  b l o o d  flow o f  4 - 4  - 
2 0 - 3 ?  a n d  s l i g h t  d e c r e a s e s  i n  r i g h t  h e m i s p h e r e  b l o o d  f l o u .  

L i s t e n i n g  t o  m u s i c  was a c c o m p a n i e d  by an i n c r e a s e  i n  rCBF i n  

b o t h  hemispheres, h o w e v e r  i n c r e a s e s  i n  ' t h e  r i g h t  hemisphere u e r e  
1 

much more evident, 

S i m i l a r ,  G u r  a n d  R e i v i c h  ( 1 9 8 0 )  f o u n d  s i g n i f i c a n t l y  m o r e  

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

Hil ler ' s  A n a l o g i e s  T e s t ,  a l t h o u g h  p r e d i c t e d  d i f f e r e n c e s  were n o t  

o b s e r v e d  for a t e s t  o f  p e r c e p t u a l  c l o s u r e -  



These r e s u l t s  ~ r 0 V i d e .  c o n v i n c i n g  s u p ~ o r t  f o r  t h e  

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

crit icisms of t h i s  ~ e t h o d  t h a t  s u g g e s t  t h a t  i t  does n o t  ref lec t  

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

assess  b l o o d  f l o w  i n  d e e p e r  r e g i o n s  ( S p r i n g e r  & D e u t s c h ,  l 9 8 l ) ,  

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

a s y m m e t r i e s  i n  c e r e b r a l  a c t i v a t i o n -  

L a t c r a l i z e d  S t i a u l u +  g r e s e n t a t i o r i  
---I_-- _I--- 

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

i n p u t s  s e p d r a t e l y  t o  t h e  two c e r e b r a l  t i e f n i s p h e r e 9 !  I n  v i s u a l  

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

t o  the l e f t  o r  r i g h t  v i s u a l  h a l f  fields a r e  c h a n n e l l e d  p r l a a r i l y  i 
-3" t o  t h e  c o n t r a l a t e r a l  h e m i s p h e r e ,  S i m i l a r l y ,  a u d i t o r y  n f  orma t i o n  

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

c o n t r a l a t e r a l  h e m i s ~ h e r e ,  T h e  b a s i s  f o r  t h e  l a t t e r  t e c h n i q u e  is  

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

c o n n e c t i o n s  v i  t h  t h e  c e r e n r a l  h e m i s p h e r e s ,  when b o t h  ears  

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

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

1 9 6 7 ) -  

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

s u p p o r t  f o r  t h e  s ~ e c i a l i z a t i o n  model- For  e x a m p l e ,  PlcKeever and 

H u l i n g  (1970)  r e p o r t  t h a t  s u b j e c t s  d e m o n s t r a t e  a r i g h t  v i s u a l  

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



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

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

field s u p e r i o r i t y  h a s  b e e n  d e m o n s t r a t e d  on tasks s u c h  a s  d o t  

e n u m e r a t i o n  a n d  l o c a l i z a t i o n  (K i a u r a ,  1 9 b 6 ;  Ki rnura ,  1 9 6 9 )  a n d  

the i d e n t i i i c a t i c n  o f  black d e s i g n  p a t t e r n s  (Sciiell & S a t z ,  

1 9 7 0 ) .  

S e v e r a l  issues h a v e  b e e n  r a i s e d  regarding t b e  v a l i d i t y  cf 

these m e a s u r e s .  i d h i t e  ( 1  9 7 2 ;  1973)  h a s  c r i t i c i z e d  l a t e r a l i z e d  

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

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

a t t e n t i o n a l  s c a n  w h i c h  i s  e s t a b l i s h e d  b y  r e a q i n g  h a b i t s ,  I h i s  

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

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

p o i n t  in t h i s  c c n d i t i o n ,  w h i l e  the t'ocus o f  a t t e n t i o n  ' mus t  b e  

# 
s h i f t e d  to t h e  l e f t - m o s t  e l e i a e n t  of a d i s p l a y  p r e s e n t e d  i n  t h e  

Ir 

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

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

s u b j e c t s f  f i x a t i o n  o n - a  c e n t r a l  p o i n t  d u r i n g  s t ' i i c u l u s  

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

the f i x a t i o n  p o i n t  t o  ensure n o n - t o v e a l  vision, 

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

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

( 1 9 7 9 ) -  F i r s t ,  w h i l e  l e f t  h e m i s p h e r e  d o m i n a n c e  f o r  l a n g u a g e  h a s  

b e e n  e s t i m a t e d  t o  o c c u r  I n  o v e r  95% of r i g h t  h a n d e d  i n d i v i d u a r s  

(Wada E R a s m u s s e n ,  1 9 6 0 ) ,  s t u d i e s  u s i n g  d i c h o t i c  t e c h n i q u e s  

r e p o r t  only 6 5  - 8 0 %  of n o r m a l  s u b j e c t s  s h o w  a  r i g h t  e a r  ( l e f t  



h e m  i s p h e r e )  f o r  p r o c e s s i n g  v e r b a l  ma t e r ia i s ,  Despl t e  
r. 

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

a s s e s s & n t ,  T e d g  (1979)' f ound  only 7 1 %  o f  n o r m a l  s u b j e c t s  

d e m o n s t r a t e d  t h e  e x p e c t e d  r i g h t  e a r  a d v a n t a g e  for verbal 

m a t e r i a l s .  R o r e  i a p o r t a n t l y ,  test-retest r e l i a b i l i t i e s  t o r  ear  

d i f f e r e n c e  s c o r e s  vere found  t o  r a n g e  from , 11 t o  - 77. These. 

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

r e l i a b l e  i n d i c a t o r  of l a t e ~ d l l ~ e d  F r o c e s s r n g  a d v a n t a g e s ,  

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

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

v i e w  o f  these p r o b l e m s  i t  seems r e a s o n a b l e  t o  conclude t h a t ,  

vhile this b o d y  of r e s e a r c h  g e n e r a l l y  s u p p o r t s  t h e  hemispheric 

s p e c i a l i z a t i o n  m o d e l ,  a t  p r e s e n t  these results  can  b e  seen a n l y  

a s  t e n t a t i v e  s u p p o r t ,  

B e t  h o d o l o q i c a l _  C o n s i d e r a t i o n s  a p d  C o n c l u s i o n s  --- 

H e t h o d o l o g i c a l  p r o b l e m s  i n  t h e  e x a m i n a t i o n  of h e ~ i s p h e r i c  

a s y e m e t r i e s  i n  n o r ~ a l s  a re  t y p i c a l l y  r e l a t e d  t o  the v a l i d i t y  of  
-, 

a s s e s s a e n t  t e c h n i q u e s  r a t h e r  t h a n  t o  s a m p l e  characteristics a s  

i s  t h e  case i n  r e s e a r c h  with clinical p o p u l a t i o n s .  F o r  t h i s  

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

a d d r e s s e d  w i t h i n  t h e  c o n t e x t  of t h e  r e s e a r c h  r e v i e w .  I t  is 

a p p a r e n t  from t h i s  review t h a t  e a c h  method o f  assessment 

p r e s e n t s  a u n i q u e  set o f  ~ r o b l e m s  for e v a l u a t i o n .  I n  this P 

r e s p e c t ,  e l e c t r o p h y ~ i o l o g i c a l  f indinys and cerebra l  b l o o d  f l o w  

.I 



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

t o  be s o m e w h a t  more  c o n c l u s i v e  t h a n  f i n d i n g s  h s e d  or, 

l a t  e r a l i z e d  s t i m u l u s  p r e s e n  t a  t i o n s ,  These l a t t e r  s t u d l e s  d o ,  

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

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

Common t o  a l l  m e t h o d s  o i  investigation is the use of a 

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

t h e i r  f ace  v a l i d i t y ,  Inconsistent r e s e a r c h  f i n d i n g s  i n  s e v e r a l  

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

e x a m p l e ,  P i r o z z o l o  (1977) concludes t h a t  d i s p a r a t e  r e s e a r c h  

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

v a r i e t y  of  t d s k s  u s e d ,  most o f  w h i c h  l a c k  v a l i d a t i o n .  T h e  u s e  o f  

s u c h  t a s k s  not o n l y  r e d u c e s  t h e  v a l i d i t y  o f  r e s e a r c h  f i n d i n g s  

but also p r e c l u d e s  t h e  c o m g d r i s o n  of resul ts  a c r o s s  s t u d i e s ,  I n  

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

h a n d e d n e s s ,  n o t  a l l  s t u d i e s  c o n t r - 0 1  f o r  sex, T h e s e  two v a r i a b l e s  

h a v e  b e e n  f o u n d  t o  s i g n i f i c a n t l y  m o d i f y  c e r e ~ r a l  o r y  an' i za t ion  of 

f u r c t i o n  ( i iannay,  1 9 7 6 ;  H c G l o n e  E D a v i d s o n ,  1973;  P i a z z a ,  1979;. 

W i t e l s o n ,  1 9 7 6 ) .  

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

f o r  t h e  h e m i s p h e r i c  s p e c i a l i z a t i o n  model ,  F u n c t i o n a l  c a p a c i t i e s  

i d e n t i f i e d  f o r  t h e  l e f t  and right h e m i s p h e r e  are c o n s i s t e n t  u i t h  

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

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

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

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



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

e q u a l l y  a p p l i c a b l e  h e r e  - t . h e r e  c a n  b e  1 i " t t l e  d o u b t  t h a t  t h e s e  
-r 

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

d i s t i n c t .  

I t  is clear f r o m  t h i s  review t h a t  y i d e o c e  f rom ' \ to th  

/ 
c l i n i c a l  and  n o r m a l  p o p u l a t i o n s  c o n s i s t e ~ t l y  s u p ~ o r t s  t h e  

h e m i s p h e r i c  s p e c i a l i z a t i o u  mode l ,  E s p e c i a l l y  a p p a r e n t  i s  t h e  

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

i n v a r i a k l y ,  t h e  l o f t  h e m i s p h e r e  is , f o u n d  t o  process v e r b a l  

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

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

t o  a s s e s s  p e r f o r m a n c e ,  

S p e c i a l i z a t i o n  of t h e  r i g h t  h e m i s p h e r e  i s  s o m e w h a t  more 

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

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

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

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

hemisphere a p p e a r s  t o  b e  s p e c r a l i z e d  for f a c i a l  r e c o y n i  t i o n  a n d  

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

B h i l e  r e s e a r c h  may i n d i c a t e  t b a t  t a s k s  are performed more  

e f f i c i e n t l y  w h e n  g r e s e n t e d  t o  cne or the other h e a i s p h e r e ,  it 
/ 

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

e a c h  h e m i s p h e r e  s i m p l y  i n  terms o f  t h e s e  t a s k s  p e r  se. R a t h e r ,  



e a c h  h e r n i q h e r e  may b e  s p e c i a l i z e d  for c e r t a i n  p r o c e s s i n g  ' 

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

s e e m i n g l y  d i f  re rea t  t a s k s ,  

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

, 
terms of u n d e r l y i n g  p r o c e s s i n g - z t r a t e g i e ~  has t e e n  p r o p o s e d  b y  

%% 

-%- 
s e v e r a g  a u t h o r s  (Bogen ,  1969;  N e b e s ,  1978; Semines, 1968) .  b,, 

Brad&:w a n d  N e t t l e L o n  (1981) s u y q e s t  t h a t  t h e  left h s m i s p n e r e  

is s p e c i a l i z e d  f o r  a n a l y t i c ,  time d e p e n d e n t  a n d  s e q u e n t i a l  

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

s p e c i a l i z a t i o n  f o r  l a n g u a g e . '  i n  c o n t r a s t ,  t h e y  s u g g e s t  t h a t  

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

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

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

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

h e m i s p h e r e s  d i f f e r  o q y  cn o n e  d i i n e n s i o n ,  t h e  e x t e n t  t o  which 

e a c h  is s p e c i a l i z e d  f o r  a n a l y t i c , ,  s e q u e n t i a l  aria-lysis- n o r e o v e r ,  

t h e  two e x t r e m e s  of t h i s  c o n t i n u u i u  a r e  not seen a s  d i f f e r e n t  

t y p e s  of  p r o c e s s i n g ,  The  p r o c e s s i n g  o f  t h ~  h e m i s p h e r e s  a r e  

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

d i f f e r e n t ,  

Rhile t h e  s p e c i a l i z a t i o n  of the l e f t  h e m i s p h e r e  m a p  b e  m o r e  

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

a d e q u a t e  b a s i s  f o r  c o n c l u d i n g  t h e  r i g h t  hemisphere  is Hless 

e v o l v e d R  a n d  t h a t  i t  laces s p e c i a l i z a t i o n  for q u a l i t a t i v e l y  
, 

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

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



1 

functioning mode do  e x i s t  b e t w e e n  t h e  h e m i s p h e r e s  and a s  i fyke 

(1981)  c o n c l u d e s ,  i t  is u n l i k e l y  t h a t  t h e  F r o c e s s e s  o f  t h e  

hemispheres can b e  d i s t i n g u i s h e d  p u r e l y  on  q u a n t i t a t i v e  g r o u n d s ,  

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

t e a p o r a l ,  a n a l y t i c  a n d  s e k u e n t i a l  ~ r o c e s s i n g  s t r a t e g i e s  and  o f  
F .  r 

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

p r o c e s s i n g  s t r a t e g i e s  seems more  c o n s i s t e r r t  w i t h  c u r r e n t  

r e s e a r c h  f i n d i n g s -  

C z j u q a  te. L a t e r a l  Eye l l o v e m e n t s  

\ 
Pre-atlon of a. r e f l e c t i v e  q u e s t i o n  t o  a subject 

t y p i c a l l y  e l i c i t s  an  initial c o n j u g a t e  l a t e r a l .  e y e  movement .  

(CLE6) t o  t h e  left o r  r i g h t .  T h i s  b e h a v i o u r a l  r e s p o n s e  was - f i r s t  

r e p o r t e d  b y  Day (1964) r h o  o b s e r v e d  t h a t  t h e  d i r e z t i c n  o f  t h e  

CLEn r e s p o n s e  was a consistent i n d i v i d u a l  a r a c t e r i s  t i c ,  a n d  

c o n s e G e n t l y  t h a t  s u b j e c t s  could b e  classifiA a s  e i t h e c  " r i g h t  

% o v e r s m  a r  " l e f t  iaoversw, ~hc3 '  r e l i a b i l i t y  cf CLXH direction h a s  

b e e n  s u b s e q u e n t l y  e s t a b l i s h e d  a n d  tes t - re tes t  v a l u e s  a r e  
* 

t y p i c a l l y  r e p o r t e d  i n  t h e  ,795 (Duke ,  1968; Bakan & S t r a y e r ,  

, 
B a k a n  (1969) v a s  , t h e  first t o ' p r o p o s e  t h a t  CLEY d i r e c t i c n  * 

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

h e n i s p h e r e ,  T h i ~  p o s i t i o n  is s u p p o r t e d  by t h e  o b s e r v a f  i o n  t h a t  

\ d i r e c t  e l e c t r i c a l  s t i m u l a t i o n  o f  o w , h e m i s p h e r e  t r i g g e r s  e y e  
O. $2 

~ o v e a e n  ts i n  t h e  c o n t r a l a t e r a l  d i r d h i c n  ( P e n t i ~ l d  E R o b e r t s ,  



5.5% ' - 

1 9 5 9 )  a n d  s i m i l a r l y  t h a t  i n c r e a s e d  cerekral blood flow in one  

h e m i s p h e r e  is a s s o c i a t e d  w i t h  eye m o v e m e n t s  i n  the ~ o n t r a l a t e r a l  

d i r e c t i o n  ( i f e l 2 m e d ,  1977)-  

T h e  f i n d i n g s  o f  Uada a n d  R a s i n u s s e n  ( 1 9 6 0 )  p r o v i d e  

a d d i t i o n a l  s u p p o r t  f ~ r  t h e  association o f  C L E f l  direction a n d  

h e m i s p h e r i c  a c + i ~ a t i o n ,  T h e y  n o t e d  t h a t  s o d i u m  a m y t a l  
\ 

"*< 

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

of eye ~ o v e a e n - t ~ s .  i n  the d i r e c t i o n  c o n t r a l a t e r a l  t o  t h e  

a n e s t h e t i z  d  h e n i s ~ h e r e ,  a n d  c o n s e q u e n t l y  t o  n e g l e c t  of t h e  /% 
c o n t r a l a t e r a l  v i s u a l  f i e l $  S i m i l a r  c l i n i c a l  d i s o r d e r s  h a v e  b e e n  

r e p o r t e d  i n  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  i n j  ory- T y p i c a l l y  

t h e s e  patients exhibit n e g l e c t  of t h e  visual field c o n  t i a l a t e r a l  

t o  the d a m a g e d  h e s i s p h e = e ,  a l t h o & < b  t h i s  s y n d r o m e  is Bore 
rn 

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

- [ L u r i a ,  1 9 7 3 ) ,  
+- 

Two d i s t i n c t  a r e a s  of research h a v e  d e v e l o p e d  i n c o r p o r a t i n g  

CLEY a s  a measure of  h e p i s p h e r i c  a c t i v a t i o n ,  O n e  area of 

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

d i f f e r e n c e s  i n   reference for t h e  use of o n e  h e m i s p h e r e  o v e r  t h e  

0 t h  er ( h e a i s p h e r i c i t y )  a n d  a s s o c i a t e d  d i f f e r e n c e s  i n  p e r s o n a l i t y  
-.. 

c h a r a c t e r i s t i c s  a n d  c o g n i q v e  q b i l i  ties. O second f i e l d  of  
' ' d  

P 

r e s e a r c h  exaaines  t h e  effects of d i f f e r e n t  types o f  q u e s t i o n s  

ti. e. v e r b a l  vs, nonverbal) i n  e l i c i t i n g  right o r  l e f t  CLEM 

r e s p o n s e s ,  T h e s e  latter i n v e s t i g a t i o n s  a r e  n o t  n e c e s s a r i l y  . i n  

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

h e m i s p h e r i c i t y .  R a t h e r ,  it is l i k e l y  t h a t  both f a c t o r s  - 



i n d i v i d u a l  d i f f e r e n c e s  $n h e m i s p h e r i c i  t y  and t a s k  d e m a n d s  - 

a f f e c t  CLEH r e s p o n s e s ,  T h e o r e t i c a l l y ,  when task d e n a n d s  a r e  

a m b i g u o u s ,  -or a k l e  t o  b e  met b y  a l t e r n a t i v e  p r o c e s s i ~ g  

s t r a t e g i e s ,  i n d i v i d u a l  d i f f e r e n c e s  i n  h q m i @ h e r i c i t y  Cli should 
7> 

d e t e r a i n e  t h e  CLEM r e s p o n s e ,  IE, c ~ n t s & s ~ ; f  t a s k  d e a a n d s  b e c o m e  
?- 

more salient, i n d i v i d u a l  d i f f e r e n c e s  S h o u l d  b e ,  s u p p r e s s e d  , a n d  
. -," 

CLEM d i r e c t i o n  s h o u l d  be l a r g e l y  d e t e r n i n e d  b y  t a s k  d e m a n d s .  

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

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

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

i ssue .  T h e  results of r e s e a r c h  examining question type effect;, 

a r e  n o t  of primary i n p o r t a n c e  t o  this r e v i e w ,  a n d  t h e r e f o r e  t h e y  

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

s e a r c h  studies w h i c h  h a v e  e x a m i n e d  t h e  p e r s o n a l i t y  and  
Or 'Y 
c o g n i t ' i v e  c o r r e l a t s s  of h e m i s p h e r i c i t y .  

I n d i v i d u a l  Q j f f e r e n c e s  in Hemisphericity ----- 

The V a l i d i t  of CLEH p~ p fleasure of & m i s p h e r i c i t y  -+ 
T h e  c h a r a c t e r i s t i c  d i r e c t i c n  o f  a n  i n d i v i d u a l ' s  CLEM 

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

4 A c c o r d i n g l y ,  s u b j e c t s  who c o n s i s t e n t l y  move their eyes t o  t h e  

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

a c t i v i t y  o f  t h e  left h e m i s p h e r e ,  a ~ d  t h o s e  whc c o n s i s t e n t l y  l o o k  

t o  the l e f t .  a s  demcns tra t ing  r e l a t i v e l y  g r e a t e r  activity of t h e  

2 8 
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r i y h t  i i e r a i s p h e r e ,  

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

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

sources of e v i d e n c e ,  d a k a n ' a n d  S v u r a d  (1969) o b s e r v a t i o n s  

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

a c t i v i t y  t h a n  d i d  r i g h t  m o v e r s ,  Since a l p h a .  i s  t y p i c a l l y  more 

a b u n d a n t  over  t b e  r i g h t  h e r n i p s h e r e  ( i i s k e ,  Hughes & S t o w e ,  1967)  

t h i s  i n d i r e c t 1  y s u g g e s t s  t h a t  l e t t  m o v e r s  a r e  c h a r a c - t e r i z e d  .by 

i n c r e a s e d  r i g h t .  h e m i s ~ h e r e  a c t i v i t y ,  
. r 

Similarly, H e y e r  (1977) a s s e s s e d  EEG asymmetries i n  r i g h t  

a n d  l e f t  m o v e r s  whi le  they e n g a g e d  i n  p r o b l e m  s o l v i n g  tasks, 
- 

L e f t  m o v e r s '  were f o u n d  t o  e x b i t i t  g r e a t e r  a c t i v i t y  i n  ' t h e  r i g h t  
/ 

h e m i s p h e r e  than w2re r i y h t  R o v e r s ,  

S h e v r i n ,  S a o k l e r  a n d  Kooi (1980) p r e s e n t  ao re  d i r e c t  
4 

t 

s u p p o r t  f o r  the v a l i h * t y  of C L E a  a s  a measure of h e m i s p h e r i c  
\ 
\ a c t i v a t i o n ,  T h e y  f o u n d  r i g h t  m o v e r s  dernonstratfd g r e a t e r  e v e n t  

r e l a t e d  p o t e n t i a l s  i n  t h e  left h e m i s p h e r e  when p r e s e n t e d  w i t h  a 

stafidard c h e c k e r b o a r d  r e v e ~ s a l  s t i m u l - a s ,  v @ i e -  1&t m o v e r s  

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

T h e s e  a u t h o r s  c c n c l u d e d :  "that  i n d i v i d u a l s  m y  b e  c h a r a c t e r i z e d  

b y  a c e r t a i n  d i s p o s i t i o n  s u c h  t h a t  l a t e r a l i z a t i o n  of brain 
* 

response is c o r r e l a t e d  w i t h  a & r e f e r r e d  a i r e c t i c n  of l o o k i n g "  
, -*> 

( S h e v r i n ,  S m o k l e r  G Kooi, 1980, p. 695) - F i n a l l y ,  G u r  a n d  

B e i v i c h  ( 1980) provide convincing evidence of t h i s  r e l a t i o n s h i p  

w i t h  r e g a r d  t o  c e r e b r a l  b l o o d  f l o w  p a t t e r n s ,  E l e v e n  male left 

movers were ccmpared t o  10 male r i g h t  m o v e r s  on three 



m e a s u r e m e n t s  os  cerebral b l o o d  flow: b a s e l i n e  ; -ver L a 1  t a s k  

a n c e  c o n d i t i o n ;  a n d  s ~ a t i a l  task p e r f o r m a n c e  c o n d i t i o n -  

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

c o n t r o l  f o r  movement  a s s o c i a t e d  a r t i f  a c t s ,  and performance was 
% 

d 

assessed i m m e d i a t e l y  f o l l o w i n g  b l o o d  flow m e a s u r e m e n t s  R e s u l t s  

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

, t h a n  l e f t  hemisphere  b lood \ lou .  Is! c o n t r a s t ,  r i g h t  m o v e r s  

t e n d e d  to s h o w  .ore l e f t  t h d i  /right h e q i s p h e r e  b l o o d  f l o w , .  

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

" t h a t  a  d i m e n s i o n  of  i n d r v i d u a l  dit ferences  i n  h e m i s p h e r i c  

a c t i v a t i o n  n o t  o n l y  e x i s t s ,  b u t  may a l s o  e x e r t  s i g n i f i c a n t  

inf l u e n c e  on c o g n i t i v e  p e r ' f o r m a n c e u  ( G u r  € B e i v i c h ,  1980 ,  a F. 

C u r o u l a t i v e l y ,  these s t u d i e s  @ r a v i d e  s u b s t a n t i a l  , s u ~ p o r t  f o r  

t h e  v a l i d i t y  o r  CLEl4  a s  a measure of  h f t m i s p h e r i c  a c t i v i t y ,  a n d  
* 

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

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

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

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

d i f f e r e n t i a t e  t l r i s h t  brainedw f rom I t l e f  t b r a i n e d u  p e o p l e -  

P e r s o n a  l i fy  C o r r e l a t e s  of fiii>phgh& j t y  ---- . 

B i g h t  m o v e r s  a n d  left- r o v e r s  h a v e  b e e n  f o u n d  t o  d i f f e r  o n  a 

n u m b e r  o f  p e r s o n a l i t y  v a r i a b l e s ,  S m o k l e r  a n d  S h e v r i n  ( 1 9 7 9 )  

n o t e d  t h a t  r i g h t .  m c v e r s  presented w i t h  an  a m b i g u o u s  s t i m u l u s  



P 
( R o r s c h a c h  c a r d s )  u e r e  m o r e  l i k e l y  t o  demonstrate r e s p o n s e s  

i n d i c a t i v e  o f  a n  O ~ S ~ S S ~ V ~ - C O E & U ~ S ~ Y ~  p e r s o n a l i t y  t y p e -  I n  

c o n t r a s t ,  l e f t  m o v e r s  g a v E  r e s p o n s e s  w h i c h  were j u d g e d  a s  m o r e  

c o n s i s t e n t  w i t h  h y s t e r i c a l  p e r s o n a l i t y  t y p e - ,  T h e s e  r e s u l t s .  a r e  

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

h e m i s p h e r i c i t y  is  associa t r d  > 9 i t h  , - d e f e n s e  m e c h a n i s m ~ r  

c h a r a c t e r i z e d  by e x t e r n a l i z a t i o n  and i n t e l l e c t u a l i z a t i o n ,  w h i l e  

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

r e a c t i o n  f o r m a t i o ' n  ( G u r  E G u r ,  1 9 7 5 ) .  

C r o u c h  ( 1 9 7 6 )  d e m o n s t r a t e d  ' t h a t  r i g h t  m o v e r s  u e r e  more -. 

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

f a c i a l  c u e s ,  S i m i l a r l y ,  left m o v e r s  h a v e  been f o u n d  t o  d i s p l a y  
6" 

more f a c i a l  e x p r e s s i v i t y  ( N e w l i n ,  1 9 8 1 ) -  R i g h t  h e n i s p n e r i c i t y  

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

s n s c e p t i ~ i l i t y  ( B a k a n ,  1969; D e i d J t t  6 '  A v e r i l l ,  1 9 7 6 ;  G u r  & 

dReyher, 1973,) a n d  c r e a t i v i t y  a s  m e a s u r e d  b y  t h e  R e m o t e  

A s s o c i a t i o n s  T e s t  ( ~ i a r n a d ;  ' 1972)  , I n  a d d i t i o n ,  d i f f e r e n c e s  i n  

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

v a r i a b l e s  ( P r i f i t e r a ,  198 1 )  a n d  u i t n  s u s c e p t i b i l i t y  tc 

s u b l i , m i n a l  p e r c e p t i o n  ( S a c k e i m ,  P a c k e r  E G u r ,  1977) -  

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

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

n c t  c l e a r l y  u n d e r s t o o d ,  H o w e v e r ,  i t  may v e r y  well b e  t h a t  t h e s e  

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

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

two cerebral  h e m i s p h e r e s .  



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

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

p r o p e r t i e s  o f  e a c h  h e m i s p h e r e .  T h a t  is, r i g h t  m o v e r s  a r c  

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

f u n c t i o n i n g ,  a n d  l e f t  m o v e r s  a r e  . s u p e r i o r  o n  m e a s u r e s  of r i 2 h t  

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

T u c k e r  a n d  S u i b  (1978)  c o m p a r e d  t h e  per'f 0 r n a n c . e  o f  Left 

m o v e r s  a n d  r i g h t  f f iovers  o n  t h e  I n f o r m a t i o n ,  V o c a b u l a r y ,  B l o c k  
., 

Design a n d  O b j e c t  Assembly s u b t e s t s  of the WAIS, As p r e d i c t e d ,  

r i g h t  m v e r s  had s i g n i f ~ c a n t l y  ' h i g h e r  v e r b a l  r e l a t i v e  t o  

n o n v e r b a l  t e s t  performance s c o r e s  t h a n  d i d  l e f t  movers .  I n  a 

r e l a t e d  study, W e i t e n  a n d  E t a u g h  (1973)  c o m p a r e d  r i g b t  m o v e r s  

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

s u b j e c t s  t o  i d e n t i f y  a single c o n c e p t  r e l a t i n g  a set of nouns, 

a n d  o n  . a n  i n v e r t e d  a l p h a b e t  p r i n t i n g  task, A g a i n ,  t h e  

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

o f  l e f t  movers o n  t h e  c o n c e p t  i d e n t i f i c a t i o n  task v h i c h  

empnasized v e r b a l  a n d  a n a l y t i c  skills, Left movers were f o u n d  t o  

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

s i q n i f  i c a n t ,  

H o r e  r e c e n t l y ,  P a c k e r  a n d  G u r  ( r e p o r t e d  i n  G u r  G R e i v i c h ,  

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

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



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

measu red  by t h e  Miller And l o g i e s  T e s t -  T h e  s u p e r i o r  p e r f o r m a n c e  

o f  l e f t  m o v e r s  o n  p e r c e p t u a l  c l o s u r e  tasks , -hcs a l s o  b e e n  

r e p o r t e d  by  E i i l s k e r  ( 1  980) . 
A number  of s t u d i e s  h a v e  i n v e s t i g a t e d  d i f f e r e n c e s  irn 

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

right movers d e m c n s t r d t e  f a s t e r  r e a d i n g  s k i l l  i n  both o r a l  a n d  

s i l e n t  r e a d i n g  c o n d i t i o r i s  ( B a k a n  & S h o t l a n d ,  1 9 6 9  ; O g l e ,  1972) -  

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

z iove r  p e r f o r m a n c e  d i f f e r e n c e s  o n  t h e  S c h o l a s t i c  A p t i t u d e  T e s t  

( S A T ) ,  b l e i t e n  a n d  E t a u g h  ( 1 9 7 3 )  f o u n d  r i g h t  a n d  l e f t  m o v e r s  , 

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

t h e  Quantitative section r i g h t  movers s c o r e d  a n  a v e r a g e  2 5 %  

h i g h e r  r e l a t i v e  t o  t h e i r  v e r b a l  s c o r e s  w h e r e a s  l e f t  movers score 

o n l y  3 %  h i g h e t  on thrs s e c t i o n ,  T h e s e  f i n d i n g s  a r e  c o n s i s t e n t  

u i t h  p r e v i o u s  results r e p o r t e d  by B a k a n  ( 1 9 6 9 ) .  

Finally, some s u p p o r t  f o r  c o g n i t i v e  d i f f e r e n c e s  b e t w e e n  

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

i n d i c a t e  t h a t  r i g h t  m o v e r s  a r e  more l i k e l y  t o  m a j o r  i n  

s c i e n c e / q u a n t i t a t i v e  areas  of s t u d y ,  while l e f t  f f iovers  t e n d  .to 

m a j o r  i n  c l a s s i c a i / h u m a n i s t  a r e a s  ( B a k a n ,  1969; Weiten & E t a u g h ,  

1 9 7 3 ;  G u r ,  Gur E R a r s h a l e k ,  1 9 7 5 ;  Katz E S a l t ,  1 9 8 1 ) -  
4 

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

h e t w e e n  t h e  p e r f o r m a n c e  of r i g h t  a n d  l e f t  movers .  C r o g h a n  (1975)  

.a 

a n d  E h r l i c h m a n  . ( 1 9 7 2 )  were u n a b l e  t o  f i n d  s i g n i f i c a n t  

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



i 

\ , . 
A * ,  

f r o a  t h e  R e f e r e n c e  K i t  t o r  Cognitive F a c t o r s  ( F r e n c h ,  7 k s t r o m  & 

P r i c e ,  1 9 6 . 3 ) -  I n  t h e  l a t t e r  s t u d y ,  r i g h t  a n d  l e f t  m o v e r s  were ," 
assessed  o n  s e v e r a l  o f  t h e s e  m e a s u r e s  b y  c a l c u l a t i n g  i p s a t i z e d  

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

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

t a s k s .  T h i s  m e t h o d  or d a t a  a n a l y s i s ,  h o w e v e r ,  h a s  b e e n  
e?J 

c r i t i c i z e d  a s  i n a p p r o p r i a t e  f o r  b e t w e e n - s u b j e c t  c o m p a r i s o n s  of  

a b i l i t y ,  B i l s ~ e r  (1980) c o n c l u d e d  t h a t  d u e  t o  t h i s  problem, t h e  

r e s u l t s  of E h r  l i c h m a n  ( 1 9 7 2 )  were u n i n t e r p r e  t a b l e ,  

Fisher ( 1976) a l s o  f a i l e d  t o  f i n d  ~ ; e r f o r m a n c e  d i f f e r e n c e s  

b e t w e e n  r i g h t  and fef t movers cn S o g e n e s  (1  96 9 )  

~ p p o s i t i o n a l / p r o p o s i t i o n a 1  r a t i o  m e a s u r e d  C p  the s imi la r i t i es  

s u b t e s t  o f  t h e  WAIS a n d  t h e  S t r e e t  Gestalt C o m p l e t i o n  'Test: With 

r e g a r d  t o  t h e s e  findings, i t  ~ u s t  b e  n o t e d  t h a t  t h e  v a l i d i t y  cf - 

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

b e c a u s e  o f  its i n s u f f i c i e n t  n u m b e r  of s t i m u l i  a n d  i t s  r e l i a n c e  

o n  v e r b a l  r e s p o n s e s  f o r  s t i n i u l u s  i d e n t i f i c a t i o n  ( B o g e n ,  D e Z u r e ,  

T e n h o u t e n  E H a r s h ,  1972)  . F i n a l l y ,  H i s c o c k  ( 1 9 7 7 )  e x a m i n e d  t h e  

p e r f o r m a n c e  o f  male s u b j e c t s  o n  two v e r b a l  m e a s u r e s  ( Q u i c k  word 

T e s t ,  V e r b a l  s c a l e  of P a i v i a ' s  I n d i v i d u a l  D i f f e r e n c e s  

Q u e s t i o n n a i r e )  a n d  two s p a t i a l  m e a s u r e s  ( S p a t i a l  R e l a t i o n s  T e s t ,  

a n d  t h e  I m a g e r y  scale of P a i v i a e s  I n d i v i d u a l  Differences 

Q u e s t i o n n a i r e )  , E l u l t i p l e  l i n e a r  r e g r e s s i o n  analyses f a i l e d  t o  

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

e y e  ~ o v e m e ~ t s  and t e s t  p e r f o r m a n c e .  S u n s e q u e n t l y ,  s u b j e c t s  were 

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



c o m p a r i s o n s  b e t w ~ e n  these g r o u p s  were a l s o  n o t  s i g n i f i c a n t .  

Aiscock, h o w e v e r ,  d c e s  n o t  r e p o r t  t h e  nuraber  of r i g h t  a n d  left 

move'rs in e a c h  of these g r o u p s ,  a n d  t h e r e t o r e  i t  is d i f f i c u l t  t o  
P. 

assess t h e s e  r e c ' u l t s  i n  t h i s  r e s p e c t ,  Also, t h e  u s e  o f  t h e  Q u i c k  

L o r d  T e s t ,  o r i g i n a l l y  d e s i g c e d  a s  a m e a s u r e  of g e n e r a l  

i n t e l l i g e n c e ,  iaay,, n o t  h a v e  b e e n  a n  a p p r o p r i a t e  v e r b a l  measure. 
LE; 

T h i s  tes t  r e q u r t e s  s u b j e c t s  t o  identify p & ~ ~ t u s e s  -which b e s t  
4 L 
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describe w o r d s ,  a n d  p i c t u r e - w o r d  matches can b e  mahe o n  t h e  

b a s i s  of a v a r i e t y  of f a c t c r s ,  T h u s ,  test  p e r f o r m a n c e  may 

ref lec t  ' s e v e r a l  a b i l i t i e s  i n  a d d i t i o n  t o  v e r b a l  s k i l l s .  

S i m i l a r l y ,  the verko l  a n d  i m a g i n a l  scales o t  P a i v i o t s  

Q u e s t i o n n a i r e  3re best d e s c r i b e d  a s  a  rpeasure of t h e  e x t e n t  t o  

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

t h i n k i n g ,  T h e  validity of these scales a s  i n d e p e n d e n t  m e a s u r e s  

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

Summary of u z h e r i c i t y  Researc_h -- 

--', 
A l t h o u g h  some research h a s  f a i l e d  t o  identify e x p e c t e d  

performance d i f  t e r e n c e s  . b e t w e e n  r i g h t  a n d  l e f t  m o v e r s ,  s e v e r a l  

of t h e s e  s t u d i e s  were q u i t e  f i n i t e d  i n  their m e t h o d o l o g i c a l  

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

p g r f o r m a n c ~  d i f f e r e n c e s  i n  t h e  opposite d i r e c t i o n  t o  t h o s e  

p r e d i c t e d  h a v e  n e v e r  been r e p o r t e d ,  As i n  s e v e r a l  o t h e r  a r e a s  o f  

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

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



4 
a n d  S u i b  (1978) r e p r e s e n t  a n ' a t t e r a p t  t o  i n c o r p o r a t e  nreasures 

w h i s h  h a v e  be'en e x t e n s i v e l y  v a l i d a t e d  a s  s e n s i t i v e  

n e u  r o p s y c h o l o r ~ i c a l  t 001s- F u r t h e r  r e s e a r c h  o f  t h i s  n a t u r e  i s  

r e q u i r e d -  ' \  

N e v e r t h e l e s s ,  t h e  general p a t t e r n  o f  r e s u l t s  f o u n d  i n '  

s t u d i e s  which i n c o r p o r a t e  CLEB a s  a measure of h e ~ i s p h e r i c i t y  
* 

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

and m o r e o v e r  t bey h a v e  r n d i c a  t e d  t h i l t  individuals d i f f e r  , w i t h  

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

S e v e r a l  c o n c l u s i o n s  a r e  s u g g e s t e d  from t h i s  r e s e a r c h :  

C L E n  is a v a l i d ,  u n o b t r u s i v e  b e h a v i d u r a l  m e a s u r e .  of 

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

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

a c t i v a t i o n  of t t e  l e f t  h e m i s p h e r e  i n  r i g h t w a r d  v i s u a l  scans. . 
T h e  d i r e c t i o n  w h i c h  c h a r a c t e r i z e s  a n  i n d i o i d u a l 9 . s  CLEM 

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

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

b r a i r i e d n  a n d  l e f t  m o v e r s  a r e  " r i g h t  b r a i n e d * ' ,  . 

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

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

s u p e r i o r  on tasks w h i c h  r e q u i r e  l e i  t h e m i s p h e r e  p r o c & s s i n g ,  

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

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

correlates  h a v e  a l s o  D e n  e s t a b l i s h e d  r n  con j u n c t l o n  w i t h  

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

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



e s t a b l i s h e d ,  

4, R e l a t i v e l y  l i t t l e  is known w i t h  r e g a r d  t o  t h e  p e r f o r m a n c e  of  
0 

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

i n -  C L E A  r e s p o n s e s ,  u e i t e n  a n d  E t a u g h  ( 1 9 7 4 )  e x a m i n e d  the SAT 

p e r f a r m a n c e  of t h e s e  s u b j e c t s  a n d  f o u n d  t h e m  t o  s c o r e  

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

c o n s i s t e n c y ,  T h i s  was r e g a r d e d  a s  e v i d e n c e  f o r  t h e '  

h y p o t h e s i s  t h a t  i n c o m p i e t e  ld t e r a l i z a  t i o n  i s  related t o  

i n t e l l e c t u a l  d e f i c i t ,  B a k a n  (1975) however, was u n a b l e  t o  

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

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

h i g h e r  p e r f o r m a n c e  o n  t h e ,  SA'II, S a t z  a n d  S a l t  ( 1 9 8 1 )  d i d  n c t  

f i n d  t h e  perforrance o f  c o n s i s t e n t  a n d  i n c o n s i s t e n t  movers 

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

research i s  n e c e s s a r y  t o  clariry t h e  n a t u r e  of c o g n i t i v e  

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

5, Few s t u d i e s  h a t e  i n v e s t i g a t e d  t h e  i n t e r a c t i o n  betweeo 
- 

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

a n d  nonverbal t a s k s ,  This i n t e r a c t i o n  h a s  k e e n  foun ,d  t o  b e  

s i g n i f i c a n t  i n  s t u d i e s  i n v e s t i g a  k 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  h e i n i s h h e r i c i t y  a n d  p e r s o n a l i t y  v a r i a b l e s  ( G u r  & Gu'r, 3 

1974;  H o o d s ,  1 9 7 7 ) -  I n v e s t i g a t i o n  of t h i s  i n t e r a c t i o n  u o u l d  

b e  helpful i n .  u n d e r s t a n d i n g  sex d i f f e r e n c e s  i n  f u n c t i o n a l  

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



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

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

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

o c c u r s  i n  the l e f t  h e m i s p h e r e  f o r  r i g h t  h a n d e r s ,  w h i l e  t h i s  i s  
4 

less p r e d i c t a b l e  f G K  l e f t  hande  IS, * B Y  u s i n g  s o d i u m  a m y t a l  t o  

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

( 1 9 7 5 )  f o u n d ' t h a t  i r  96% of 1 4 0  r i g h t  h a n d e r s ,  s p e e c h  V S  
s p e c i a l i z e d  i n  t h e  l e t t  h e m i s p h e r e ,  I c  c o n t r a s t ,  s p e e c h  was 

s p e c i a l i z e d  i n  t h e  l e f t  hemisphere f o r  o n l y  7.0% of left h a n d e r s ,  

Following a review or the l i t e r a t u r e  r e g a r d i n g  h a n d e d n e s s  a n d  

h e m i s p h e r i c  o r g a c i z a t i o n ,  Hicks a n d  K i n s b o u r n e  (1978) c o n c l u d e d  

v i r t u a l l y  any l a t e r a l i z e d  d i m e n s i o n  i n  right h a n d e r s  appears 
,2. 

m o r e  s y m m e t r i ? z l  i n  l e f t  handers; t h e  mean r e l a t i v e  asymmetry 

score  i s  c l o s e r  t o  z e r o  i n  left b a n d e r s M  (p ,  539) - 
H e m i s p h e r i c  o r g a n i z a t i o n  of f u n c t i o n  may 

a c c o r d i n g  t o  ssx ( L a n s d e l l ,  1 9 6 1 ;  ! l cGlone  G 

' flales a n d  t e r n a l ~ s  h a v e  b e e n  f o u n d  t o  d i f f e r  w i t h  r e s p e c t  t o  

c o g n i t i v e  a ~ i l i t i e s ,  ,Generally,  males a r e  f o u n d  t o  d e m o n s t r a t e  

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

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

of a r t i c u l a t i o n ,  v e r b a l  f l u e n c y  a n d  g r a m m a r  (PlcClone, 1980). 

A l m o s t  every c o n c e i v a b l e  h y p o t h e s i s  h a s  b e e n  p o s i t e d  t o  e x k l a i n  

sex d i f f e r e n c e s  ~c these a b i l i t i e s  a n d  t h e i r  r e l a t i o n s h i p  t o  



r- d i s f e r e n c e s  i n  t h e  f u n c t i o n a l  o r y  n i z a t i o n  o f  + h e  b r a i n ,  T h e  P \ female b r a i n  rys b e e n  h y p o t h e s i z e d  a s  n o r e  l a t e r a l i z e d  f o r -  b o t h  

v e r b a l  a n d  s p a t i a l  f u n c t i o n s  t h a n  t h e  male b r a i n  ( B . u f f r e y  G 

G r a y ,  1 9 7 2 )  ; a s  less l a t e r a l i z e d  o r g a n i z e d  f o r  v e r b a l  f u n c t i o n s  

o n l y  ( Y c G l o n e ,  1 9 7 7 )  ; a s  less l a t e r a l i z e d  o r g a n i z e d  f o r  s p a t i a l  

f u n c t i o n s  o n l y  (H,ar r i s ,  1978;  U i t e l s o n ,  1977;  Ka i i  t; S i e g e l ,  

1 9 7 8 )  ; a n d  a s  less l a t e r a l i z e d  o r g a n i z e d  f o r  b o t h  v e r b a i  a n d  

n o n v e r b a l  functions (aryden, 1979 ;  Y c G l o n e ,  1978;  T r o t m a n  G 

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

of a o r e  l a t e r a l i z e d  o r g a n i z a t i c n  of f u n c t i o n  i n  f e n a l e s ,  

s u b  s t a 6 a l  e y i d e n c e  s u p p o r t s  t h e  l e s s  l a t e r a l i z e d  o r g a n i z a t i o n  

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

invariably l e a d s  t o  m o r e  s e v e r e  linguistic d e f i c i t s  i n  males 

t h a n  i n  f e m a l e s  ( H c G l o n e  G Kertesz, 1973 ;  H c G l o n e ,  1 9 7 8 ) -  

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

r e p r e s e n t - a t i o n  cf n c n v e t b a l ,  spatia l precesses, h o w e v e r  R c G l o n e  
-. 

( 1 9 8 0 )  c o n c l u d e s  f r o m  a r e v i e w  of t h e  l i t e r a t u r e  that t h e s e  

processes aay  a l s o  b e  less a s y m m e t r i c a l l y  r e p r e s e n t e d  i n  

f e m a l e s .  
P 

h 

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

t a s k  p e r f o r m a n c e  h a v e  y e t  t o  b e  r e s o l v e d ,  W i t e l s o n  (1978 )  

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

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

t h a t  c o i i s e c j u e n t l y  t h e r e  w i l l  b e  c o n • ’  l i c t  b e t w e e n  t h e  F r o c e s s e s  

o f  t h e  t u o  he la i sp4eres  a n d  l o w e r e d  t a s k  p e r f o r m a n c e ,  I n  

3 9  i 



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

f u n c t i o n i n g  ( i .  e. verbal a b i l i t i e s ,  facial ; e c o g n i t i o n ,  i m a g e r y ,  

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

e v i d e n t ,  

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

l a t e r a l i z a t i o n  of  f u n c t i o n  a r e  n o t  c l e a r l y  u n d e r s t o o d ,  n o r  are  

the i m p l i c a t i o n s  of s u c h  differences, i l h i l e  t h e r e ' c a n  b e  , l i t t l e  

d o u b t  t h a t  they d c  o c c u r ,  h o u  they d e v e l o p  a n d  how t h e y  a f f e c t  

c o g n i t i v e  a b i l i t i e s  still remains t a  b e  addressed, 

T h i s  r e ~ i e v  h a s  ~ r e s e n t e d '  e v i d e n c e  uhich s u t s t a n t i a t e s  the 

h e m i s p h e r i c  s p e c i a l i z a t i o n  m o d e l .  Each h e m i s p h e r e  is 

c h a r a c t e r i z e d  Oy a d i s t i n c t  ~ r o c e s s i n g  iaode w h i c h  u n d e r l i e s  i t s  

s u p e r i o r  performance f o r  d i f f e r e n t  f u n c t i o n s -  nore&erf 

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

on t h e  p r o c e s s e s  o f  one 3r t h e  o t h e c  n e m i s p h e r e ,  

~ e t h o d o l o g i c a l  p r o b l e m s  h a v e  been i d e n t i f i e d  s p e c i t i c  t c  
8 

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

a s y ~ a e t r i e s ,  a n d  it is n o t e d  t h a t  a l m o s t  a11  m e t - h o d s  of 
.. 

i n v e s t i g a t i o n  w i t h  b o t h  c l i n i c a l  an3  n o r m a l  p o p u l a t i o n s  h a v e  

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

l e f t  hemisphere f u n c t i o n i n g ,  As F r e  v i o u s l y  m e n t i o n e d ,  this 

~r0ble5 i s  a l s o  e v i d e n t  i n  research s t u d i e s  e x a m i n i n g  t h e  



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

r e q u i r e d  n o t  only t o  validate ear l ie r  f i n d i n g s , .  b u t  t o  d e f i n e ,  

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

d i f f e r e n c e s  i n  h e m i ~ p h e r i c i t y ,  + 

T h e  H e c h s l e r  A d u l t  I n t e l l i g e n c e  ~ c a  le i s  coamonly u t i l i z e d  

a s  a c l i n i c a l  a n d  res i n s t r u m e n t '  f o r  the a s s e s s m e n t  oi 

d e f i c i t s  r e s u l t i n g  from k r a i n  i n j u r y *  C o n s i d e r a b l e  r e s e a r c h  

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

m e a s u r e  o f  left and r i g h t  h e u i i s ~ h e r e  functioning, T h e  r e s e a r c h  

o f  P a r s o n s  e t  a L  (1969 ) ,  p r e s e n t e d  ear l ier ,  s u g g e s t s  t h a t  the 

a b i l i t y  o f  t h e  MAIS t o  d i s c r i m i n a t e  between b r a i n  i n j u r e d  g r o u p s  
* 

improves .when p e r f o r m a n c e  is c o m p a r e d  on s e l e c t e d  s u b t e s t s  which 

best re f lec t  v e r b a l  a n d  n o n v e r b a l  f u n c t i o n i n g ,  

T h i s  a p p r o a c h  i n  using the WAIS is i n c o r p o r a t e d  i n  t h e  

p r e s e n t  s t n d p  Z o r  the i n v e s t i g a t i o n  of c o g n i t i v e  c o r r e l a t e s  o f  

h e r n i s p h e r i c i t g -  Not o n l y  w i l l  i t  s e r v e  t o  v a l i d a t e  p r e v i o u s  
8 

r e s e a r c h  f i n d i n g s  b y  T u c k e r  a n d  S u i b  (1978) ,  b u t  the i n t e r a c t i o n  

b e t v e e n  sex and h e a i s p b e r i c i t y  w i l l  a l s o  be  e x a m i n e d ,  a s  w i l l  - 

t h e  p e r f o r a a n c e  of  s u b j e c t s  with i n c o n s i s t e n t  CLEB responses, 

These l a t t e r  i s s u e s  h a v e  l a r g e l y  been ignored b y  previous 

i n v e s t i g a t i o n s  i n  this area ,  The O A I S - R  ( Wech-s ler  A d u l t  

Intelligence S c a l e - R e v i s e d )  r a t h e r  t h a n  the U A I S  will b e  u s e d  

s i n c e  the' f o r r e r  test ore f r e q u e n t l y  used i n  f u t u r e  
be\ 

r e s e a r c h .  T h i s  w i l l  a l s o  provide an o p p o r t u n i t y  t o  e x a m i n e  . t h e  

factor structure of t h e  V A I S - B  w h i c h  h a s  y e t  t o  b e  i n v b s t i g a t e d ,  

i n  o r d e r  t o  d e t e r m i n e  the s i m i l a r i t y  of t h i s  t es t  t o  its 



p r e d e c e s s o r ,  

S p e c i f i c a l l y ,  t h e  f o l l o v i n g  hy PO t h e s e s  w i l l  b e  a d d r e s s e d ,  

I t  is p r e d i c t e d  that: 3 

1- Right m o v e r s  ( l e f t  h e m i s p h e r i c i t y )  w i l l  a c h i e v e  

s i g n i f i c a n t l y  higher t e s t  s c o r e s  t h a n  l e f t  move r s  on H A I S - R  

tests identified a s  the b e s t  measures of v e r b a l  a b i l i t y ,  

2 .  L e f t  movers ( r i g h t  h e m i s p h e r i c i t y )  w i l l  a c h i e v e  

s i g n i f i c a n t l y  h i g h e r  test scores t h a n  r i g h t  a o v e r s  on WAXS-R 

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

a b i l i t y ,  

I n  a d d i t i o n ,  t h i s  s t u d y  u i l l  e x p l o r e  p o s s i b l e  sex 

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

a b i l i t y -  F i n a l l y ,  t h e  - perf  o r a a n c e  of i n d i v i d u a l s  who fail t o  

d e ~ o n s t r a t e  d i r e c t i o n a l  c o n s i s t e n c y  i n  CLEM r e s p o n e s  w i l l  b e  

e v a l u a t e d ,  < 



F o r t y  two male and 43 female Simon Fraser U n i v e r s i t y  

s t u d e n t s  p a r t i c i p a t e d  i n  t h e  s t u d y ,  Subjects were i n f o r m e d  when 

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

i n d i v i d u a l  I Q  s c o r e s  would not b e  made a v a i l a b l e  t o  

p a r t i c i p a n t s ,  I n i t i a l  s u b j e c t  s e l e c t i o n  c r i t e r i a  i n c l u d e d  self 

r e p o r t e d  r i g h t  h a n d e d n e s s ,  a n d  minimupa r e s i d e n c y  i n  C a n a d a  o r  

U n i t e d  S t a t e s  o f  1 0  y e a r s ,  

Data for 40 males and 40  f e m a l e s  uet c r i t e r i a  f o r  inclusion 

i n  t h e  s t u d y  b a s e d  on 'CLEH a s s e s s e m e n t  resul ts  a s  described ' in  

the m e a s u r e s  section, T h i s  final pool consisted of 55 a r t s  

students ,  1 7  science students a n d  8 b u s i n e s s  a d m i n i s t r a t i o u  

s t u d e n t s .  A l l  subjects were c i t i z e n s  of Canada o r  United S t a t e s ,  

S u b j e c t  a g e s  r a n g e d  from 18 t o  4 3  y e a r s ,  with a  mean age  of 24-8 
- 

for. t h e  t o t a l  g r o u p ,  T h e  mean age  f o r  m a l e s  a n d  f e m a l e s  was 2 4 - 7  

a n d  25 .3  r e s p e c t i v e l y -  Degree of r i g h t  hand preference was 

a s s e s s e d  on a m o d i f i e d  v e r s i o n  of A n n e t 4 ' s  ( 1 9 6 7 )  h a n d e d n e s s  

q u e s t i o n n a i r e  a s  d e s c r i b e d  below, 



P l e a s u r e s  r -- 

H a n d e d n e s s  Q u s s t i o n n a i r e  \ 
A , m o d i f i e d  v e r s i o n  of A n n e t t ' s  (1  967) h a n d e d n e s s  

q u e s t i o n n a i r e  "was u s e d  t o  assess d e g r e e  o f  r i g h t  hand  p r e f e r e n c e  

( B r i g g s  E Nebes, 1975) -  This s c a l e  c o n s i s t s  of t v e l v e  i t e ~ s  

s c o r e d  f o r  strength of p r e f e r e n c e  o n  a 5 - p o i n t  s c a l e  a s  f o l l o u s :  

H a l u a y s  r i g h t 1 @ ,  2 ~ o i n t s ;  " u s u a l l y  r i g h t t 8 ,  1 p o i n t ;  "no 

p r e f e r e n c e n ,  0 p o i n t s ;  "usually lef tf8, -1  p o i n t ;  " a lways  leitn, 

-2 p o i n t s ,  This s c o r i n g  system y i e l d s  a range of s c o r e s  from 

- 2 4 ,  i n d i c a t i v e  o f  extreme l e f t  h a n d e d n e s s ,  t o  2 4 ,  i n d i c a t i v e  of . 

extreme r ~ g h t  h ' a n d e d n e s s .  T h i s  m o d i f i c a t i o n  o f  Annett I s  ( 1 9 6 7 )  

q u e s t i o n n a i r e  has k e e n  f o u n d  t o  b e  a r e l i a b l e  a n d  v a l i d  test  F 
h a n d e d n e s s  ( L o o  & S c h n e i d e r ,  1 9 7 9 ) .  

I n  the p r e s e n t  s t u d y  ' s u b j e c t s  were c l a s s i f i e d  as r i g h t  

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

s t c e n g t h  of r i g h t  h a n d e d n e s s  u a s  v e r i f i e d  by  q u e s t i o n n a i r e  

r e s p o n s e s ,  F a m i l i a l  h a n d e d n e s s  uas a l s o  assessed o n  this scale  

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

m o t h e r ,  a n d  s i b l i n g s ,  ' 



- 

A  se t  of 2 0  r e f l e c t i v e  q u e s t i o n s  were u s e d  t o  a s s e s s  CLEM 

( A p p e n d i x  A ) ,  P r e v i o u s  research s u g g e s t e d  t h a t  t h e s e  n e u t r a l  

' q u e s t i o n s  wximize i n d i v i d u a l  CLEH r e s p o n s e s  r a t h e r  t h a n  . + 

q u e s t i o n  t y p e  i n d u c e d  e f i e c t s  ( B a k a n ,  C o u p l a n d ,  G l a c k m a n  E 

P u t n a m ,  1 9 7 4 ) -  

D i r e c t i o n  o f  CLEM was s c o r e d  on ' t h e  b a s i s  o f  t h e  s u b j e c t  * s  

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

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

( e x p e r i m e n t e r  f a c i n g  c l o c k )  s u c h  t h a t  r e s p o n s e s  w i t h i n  t h e  1 

qo ' c lock  t o  5 o ' c l o c k  p o s i t i o n s  were s c o r e d  a s  l e f t  m o v e m e n t s ,  

a n d  r e s p o n s e s  w i t h i n  t h e  7 o ' c l o c k  t o  1 1  o ' c l o c k  g o s i t i o n s  r a n g e  

were s c o r e d  a s  r i g h t  rcooements ,  f l o v e m e n t s  t o  t h e  6 o r  1 2  

p o s i t i o n s  u e r e  c o n s i d e r e d  i n v a l i d  t r i a l s  a s  u e r e  no movement  

s t a r e s ,  c l o s e d  eyes  o r  l o o k i n g  away  b e f o r e  t h e  end o f  t h e  

q u e s t i o n .  

I n  o r d e r  t o  meet t h e  c r i t e r i o n  f y r  i n c l u s i o n  i n  t h e  s t u d y ,  

s u b j e c t s  were r e q u i r e d  t o  d e m o n s t r a t e  v a l i d  r e s p o n s e s  on 75% or  

15 o f  the 20  q u e s t i o n  t r i a l s .  L e f t - m o v e r s  vere d e f i n e d  a s  

s u b j e c t s  d e m o n s t r a t i n g  0-30s v a l i d  CLEH r e s p o n s e s  t o  & h e  r i g h t ,  

a n d  right-movers v e r e  defined a s  s u b j e c t s  d e m o n s t r a t i n g  70- 1 0 0 %  

v a l i d  C L E R  r e s p o n s e s  t o  the r i g h t ,  Subjects v i t h  v a l i d  r i g h t  

C L E H  r e s p o n s e s  i n  t h e  33-693 r a n g e  vere c o n s i d e r e d  b i - m o v e r s -  c 



T h e  Wechs l e r  A d u l t  I n t e l l i y e n c e  Scale-Hevised (FA IS-B) is 

s i m i l a r  i n  c o n t e n t  a n d  o r g a n i z a t i c n  t o  i t s  p r e d e c e s s o r ,  Like the 

1955 Wechsler Rdult I n t e l l i g e n c e  Scale (WAXS), i t  ccnsists of 6 ,. 
v e r b a l  t e s t s  - I n f  a r m a t i o n ,  D i g i t  S p a n ,  t l o c a 6 ~ i a r ~ ,  Arithmetic, 

C o m p r e h e n s i o n  a n d  S i m i l a r i t i e s ,  a n d  5 n o n v e r b a l  tests - P i c t u r e  

C o m p l e t i o n ,  P i c t u r e  A r r a n g e ~ e n t ,  B l o c k  D e s i g n ,  O b j e c t  A s s e m b l y  

a n d  Digit Symbc l .  A V e r L a l  IQ is c a l c u l a t e d  on t h e  b a s i s  o f  

performance o n  t h e  6 v e r b a l  t e s t s  a n d  a P e r f o r m a n c e  IQ i s  

c a l c u l a t e d  o n  t h e  b a s i s  of p e r f o r m a n c e  o n  t h e  5 n o n v e r b a l  tests, 

A l l  11 tests t o g e t h e r  y i e l d  a F u l l  Sca le  IQ. 

General r e v i s i o n s  o n  the WBIS-R e n t a i l  u p d a t i n g  o f  a n d  

m o d i f  i c a t i e n  of  tes t  items t o  ensure more e q u a l  r e p r e s e r ' t a t i o n  

of b o t h  sexes and d i f f e r e n t  r a c i a l  g r o u p s ,  T h e  s i g n i f i c a n t  

a l t ~ r a t i o n  with r e f e r e n c e  tc t h e  v e r b a l  tests a p p e a r s  t o  b e  a 

m o d i f i e d  s c o r i n g  p r c c e d u r e  ol; the D ~ g i t  S p a n  test. On t h e  1955 

e d i t i o n ,  t o t a l  s c o r e  u a s  t h e  sum of t h e  l o n g e s t  f o r v a t d  series 

r e p e a t e d  p l u s  t h e  lcngest b a c k w a r d  series r e p e a t e d ,  The r e v i s e d  

s c o r i n g  s y s t e m  a l l o t s  2 p o i n t s  i f  t h e  series i s  r e p e a t e d  

c o r r e c t l y  o n  t h e  first t r i a l ,  1 p o i n t  i f  the series i s  r e p e a t e d  

c o r r e c t l y  o n  t h e  s e c o n d  t r i a l ,  a n d  0 p o i n t s  i f  both  t r i a l s  are 

failed. T h i s  p r o c e d u r e  e f f e c t i v e l y  increases the r a n g e  o f  test 

scores. 

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

i n  the scoring systes f o r  both Picture A r r a n g e m e n t  a n d  ~ l o c ' k  

D e s i g a  O n  t h e  1955 scale ,  b o s u s  p o i n t s  rere g i v e n  f o r  q u i c k  

p e r f e c t  p e r f o r n a n c e  on t h e  l a s t  two P i c t u r e  A r r a n g e m e n t  i t e a s ,  



v o i l e  no b o n u s  c o i u t s  a re  a l l o t e d  i n  t h e  r e v i s e d  test, B o n u s  

p o i n t s  o n  t h e  Block D e s i y n  t e s t  h a v e  been u o d i f i e d  from t h e  

a d d i t i o n  of up t o  2 time b o n u s  p o i n t s  on t h e  WAIS t o  t he  

a d d i t i o n  cf  up  t o  3 time tonus points o n  t h e  k A f S - R ,  A d d i t i o n a l  

c h a n g e s  t o  ' the test are s p e c i f i e d  i n  the Y A E S - B  m a n u a l  

(Wechsler, 1981) ,  

R e l i a b i l i t y  coeffients for t h e  e l e v e n  tests a n d  IQ s c a l e s  

of t h e  Y A I S - H  a r e  q u i t e  similar t o  t h o s e  obtained f o r  t h e  W A I S ,  

w i t h  t h e  exception of generally h i g h e r  c o e f f i c i e n t s  o b t a i n e d  on 

t h e  YAIS-R D i g i t s  sFan test. This uas c o n s i d e r e d  t o  re f lec t  t h e  

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

r a n g e ,  

C o r r e l a t i o n  c o e f f i c i e n t s  of t e s t  scores a n d  IQ s c a l e  s c o r e s ,  

o n  t h e  FAIS-R with tes t  scores a n d  IQ sca le  s c o r e s  on t h e  U A I S  

r a n g e  form - 3 9  t o  - 8 9  f o r  a 16 yr- g r o u p ,  and f r o m  - 5 0  t o  - 9 1  

f o r  a 35-44 y r ,  group. These v a l u e s  a re  s o m e w h a t  l o v e r ,  b u t  

s imi l a r  to t e s t - re tes t  coefficients o f  t h e  RAIS-R suggesting 

t h a t  t h e  BAIS a n d  t h e  WAIS-R measure t h e  same a b i l i t i e s ,  

T h e  validity of t s u p p o r t e d '  b y  extensive r a t i o n a l  

d e m p i r i c a l  e v i d e n c e  L a d d ,  Frank, R a b i n  G Hiester ,  

1977;  G u e r t i n ,  L a d d ,  F r a n k ,  B a b i n  E Sies ter ,  1 9 7 1 ;  G u e r t i n ,  

K a b i n ,  P r a n k  G L a d d ,  1962;  Z i n m e r m a n  6 Moo-Sam, 1 9 7 3 ) -  T o  t h e  , 

e x t e n t  t h a t  the Y A I S - A  m e a s u r e s  t h e  same a b i l i t i e s  a s  t h e  WAIS, 
;Z 

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

Factor analytic r e s e a r c h  e x a m i n i n g  the YAIS h a s  g e n e r a t e d  

results w h i c h  a r e  g e n e r a l l y  consistent with C o h e n l s  ( 1 9 5 7 )  



* 

f i n d i n g s  (Guertin, e t  a l . ,  1 9 6 2 ,  1 9 6 6 ,  1 9 7  Zimaermari G 

Boo-Sam, 1 9 7 3 ) -  Cohenys  a n a l y s i s  y i e l d e d  three ma jcr f a c t c r s  

--. w h i c h .  ver"e c o n s i s t e n t  o v e r  a n  age r a n g e  fro& 18-75+ y e a r s -  

v e r b a l ,  - c o m p r e h e n s i o n ,  p e r . c e p t u a 1 2 s p a t i a l  a n d  f r e e d o m  ' f r o m  

d i s t r a c t a b i l i t y  o r  memory, A s i a i l a  r f a c t o r  s t r u c t u r e  is 
9 

e x p e c t e d  t o  e m e r g e  i n  a n a l y s i s  of t h e  WAIS-R- 

P r o c e d u r e  ------ 

S u b j e c t s  were i n f o r m e d  t h a t  t h e  p u r p o s e  of  t h e  s t u d y  was t o  

a i d  I n  t h e  v a l i d a t i o n  o i  a r e v i s e d  e d i t i o n  pf t h e  M A I S  a n d  t h a t  
e 

i t  was i m p o r t a h t  t h a t  t h e y  d i r e c t  t h e i r  full a t t e n t i o n  t o  the 

e x p e r i r n e r ,  ter  t h r o u g h o u t  t h e  t e s t i n g  s e s s i o n ,  S u b j e c t s  were 

t e s t e d  i n d i v i d u a l l y  i n  a 4 x 6 i t ,  e x p e r i m e n t a l  room where t h e y  

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

o n e - h a l f  f o o t  w i d e  t a b l e ,  Mith  t h e  e x c e p t i o n  of t h e  

e x p e r i i ~ ~ n t e r ,  t h e  subject L a c e d  a h o m o g e n e o u s  f i e l d  of v i s i o n -  

Subjects were d i r e c t e d  t o  Ocomplete t h e  h a n d e d n e s s  

' q u e s t i o n n a i r e  a n d  f o l l o w i n g  t h i s  a .  complete W A I S - R  u a s  

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

CLEY a s s e s s m e n t  q u e s t i o n s  were a d m i n i s t e r e d  i m m e d i a t e l y  

f o l l o w i n g  c o m p l e t i o n  of t h e  last YAIS-R t e s t  i n  a a a n n e r  w h i c h  

suggested t h a t  t h e y  were a l s o  a t e s t  o n  t h e  WAIS-R, 

An a t t e m p t  u a s  made t o  e s t a b l i s h  r a p p o r t  w i t h  t h e  subject 

i n  o r d e r  t o  e a s e  a n x i e t y  a s s o c i a t e d  w i t h  t a k i n g  a n  IQ t e s t ,  a n d  

t h u s ,  t o  i n c r e a s e  t b e  v a l i d i t y  of t h e  a ssessment ,  Eye c o n t a c t  



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

o b s e r v a t i o n  of eye m o v e m e n t s  on t h e  CLEH q u e s t i o n s  w o u l d  n o t  be 

s u s p e c t ,  Few suk jec ts  r e ~ o r t e d  s u s ~ i c i o n  of t h e  experimenter 

w a t c h i n g  e y e  movemen t s ,  a n d  of t h e s e ,  n o  s u b j e c t s  c o u l d  

c o r r e c t l y  i d e n t i f y  t h e  q u e s t i o n s  o n  w h i c h  C L E d  v a s  a s s e s s e d ,  A l l  

s u b  jects v e r e  d e b r i e f e d  f o l l o w i n g  c o m ~ l e t i o n  o f  t h e  tes ts ,  a n d  

;ha& f o r  t h e i r  c o o p e r a t i o n .  

F a c t o r  a n a l y s i s  of t h e  HAIS-H u a s  nece s saky  t o  i d e n t i f y s  

t h o s e  tests which were t h e  ~ o s t  r e l i a b l e  i n d i c a t o r s  o f  v e r b a l  

and n o n v e r b a l  p e r f c r m a n c e .  These r e s u l t s  Mere u s e d  t o  g e n e r a t e  a 

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

the scores f o r  t h o s e  tests w h i c h  were c o n s i d e r e d  v e r b a l  m e a s u r e s  

a n d  d i v i d i n g  t h i s  sum by t h e  n u m b e r  of  c o n t r i b u t i n g  tests, A 

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

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

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

s c o r e ,  Thus, i n  a d d i t i o n  to  Y A I S - B  test a n d  s ca le  scores,  

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

each s u b j e c t ,  

A n a l y s i s  of v a r i a n c e  t e c h n i q u e s  vere a p p r o p r i a t e  t o  t e s t  

r e s e a r c h  h y p o t h e s e s ,  S i n c e  research p r e d i c t i o n s  a r e  specif l e d  

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

v a r i a n c e  were c a l c u l a t e d  comparing males and females  i n  t h e s e  





I Results ' 
i i 

I 

Subjee Variables  
-b- 

>, I 

con-&&& L a t e r a l  !lovement.s - 
b 

F o r t y  . male a i d  4 0  -fernale s u b j e c t s  w i t h  75q v a l i d  C L E i l  

r e s p o n s e s  were d i v i d e d  i n t o  6 CLEM g r o u p s  a c c o r d i n g  t c  

p e r c e n t a g e  o f  r i g h t  CLEH r e s , E o n s e s  a s  d e s c r i b e d  i n  t h e  m e t h o d  
\ 

s e c t i o n ,  T h i s  p r o c e d u r e  i d e n t i f i e d  t h e  following g r o u p s :  18 male 

l e f t - m o v e r s ,  1 6  f e m a l e  l e f t - m o v e r s , ; ,  1 2  male b l - m o v e r s ,  15 female 

, b i - m o v e r s ;  10 a a l e  r i g h t - m o v e r s ,  'iand 9 female r l g h t - m o v e r s ,  

T h e s e  resq l t s3  s u g g e s t  a i r e p n d e r a n c e  o f .  l e f t  m o v e r s  u h i c h  

w m l d  b e  e x p e c t e d  given t h e  , c o ~ n s i d e r a b l s  p r o p o r t i o n  o f  Arts 

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

t h a t  l e f t - m o v e r s  a r e  more prevalent i n ,  A r t s  f a c u l t ' i e s  ( B a k a n ,  

H a n d e d n e s s  - - - -  
i 

A l l  subjects were classified a s  r i g h t - h a n d e d  o n  t h e  b a s i s  

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

h a n d  pref5rence scores ranged from +6 t o  +24,  w i t h  a mean score 



o f  . 1 9 . 4 4  t a r  a l l  sutj-ects, Yean h a n d e d n e s s  s c o r e s  were 

v 

c a l c u l a t e d  tor l e t t - m o v e r s ,  b l - ~ o v e  ss  a n d  r i g h t -  movers ot each 

sex ( T a b l e  1 ) .  Two-way a n a l y s i s  of v a r i a n c e  ( T a b l e  2 )  p r o d u c  d a i 6. s i g n i f i c a n t  main e f t e c t  f o r  sex, z ( l , 7 4 ) = 5 , 3 3 ,  p 5 . 0 2 ,  i n d  c a t i n g  
1 

~ a l e s  ware m o r e  s i n i s t r a l  t h a n  iemales ,  This is c o n s i s t e n t  w i t h  

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

of h a n d e d u e s s  scores ( L o o  G S c h n e i d e r ,  1 4 7 9 ;  A n n e t t ,  1 9 7 2 ) .  

N e i t h e r  the main e f f e c t  for CLEM g r o u F ,  nor t h e  sex by CLEM 

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

T h e  Ptiean F u l l  S c a l e  IC f o r  a l . 1  s u b j e c t s  was 115-04 ,  w i t h  a 

mean  V e r b a l  I(l of 1 1 4 - 6 4  a n d  a  P e r f o r m a n c e  I Q  of 111.68,  These 

measures m i l l  b e  d i s c u s s e d  i n  d e t a i l  b e l o w ,  

I n  o r d e r  t o  i d e n t i f y  t h o s e  tests which were t h e  most 

r e l i a b l e  And c o n s i s t e n t  a e a s u r e s  of v e r b a l  and  n o n v e r b a l  

f u n c t i o n i n g ,  a n  a n a l y s i s  of  t h e  c o r r e l a t i o n  matrices of t h e  

YAIS-R tes ts  r e p o r t e d  i n  t h e  m a n u a l  ( W e c h s l e r ,  1 9 8 1 )  was 

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

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

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

F a c t o r s  were extracted s e q u e n t i a l l y  u n t i l  a a x i m u a  s e p a r a t i o u  a n d  
n 



(4' 
c l a r i t y  o f  t h e  f i r s t  t u o  f a c t o r s  was a c h i e v e d ,  R e s u l t s  i n d i c a t e d  

Yr- 

t h a t  a 5 f a c t o r  s o l u t i o n  u s i n g  p r i n l c i ~ a l  c o m p o n e n t s  a n a l y s i s  

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

first two f a c t o r s ,  T h e s e  r e s u l t s  are  s t r i k i n g l y  s i m i l a r  t o  t h o s e  
*a 

o b s e r v e d  b y  C o h e n  ( 1 9 5 7 )  for t h e  GiAT;S,- F a c t o r  l o a d i n g s  f o r  

WAIS-R t e s t s  o n  Fac tor  1 a n d  F a c t o r  2 a re  p r e s e n t e d  in T a b l e  3 

and T a b l e  4 r e s F & t i v e l y .  

I n f 3 r m a t i o n ,  V o c a b u l a r y ,  Coaprebeasion a n d  S i m i l a r i t i e s  

l o a d  on Factor 1  f o r  a l l  age g r o u p s  a n d  t h i s  f a c t o r  - a p p e a r s  

identical t o  C o h e n g s  ( 1 9 5 7 )  V e r b a l - C o m p r e h e n s i c n  f a c t o r  of t h e  

M A I S .  F a c t o r  l o a d i n g s  f o r  V o c a b u l a r y ,  C o m p r e h e n s i o n  and  

S i m i l a r i t i e s  te'Sts are g e n e r a l l y  strong a n d  c o n s i s t e n t  ac ross  

a l l  a g e  g r o u p s ,  h o w e v e r  f a c t o r  l o a d i n g s  f o r  - t h e  1 n f  o r m a t i o n  tes t  

g r a d u a l l y  d e c l i n e  w i t h  i n c r e a s i n g  age. A l t h o u g h  factor l o a d i n g s  

are o b s e r v e d  f o r  the A r i t h n e t i c  test on F a c t o r  1 i n  t h e  18-19 

y e a r  a g e  g , r o u p ' a n . d  t h e  25-34   ear a g e  g r o u p ,  A r i t h m e t i c . d o e s  n o t  

l o a d  o n  Factor 1 i n  t h e  r e - m a i n i n g  two a g e  groups, It. is 

t h e r e f o r e  not  c o n s i d e r e d  a consistent m e a s u r e  o f  F a c t o r  1 o r  

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



f a c t o r  2 -- 

B l o c k  Des ig ,n  a n d  Ob jec t  A s s e n L l y  c o n s i s t e n t l y  l o a d  o n  t h i s  

f a c t o r  i n  all f o u r  a g e  g r o u p s ,  T h i s  f a c t o r  is c l e a r l y  t h e  san!e 

f a c t o r  i d e n t i f i e d  a s  Perceptual O r g a n i z a t i o n  on the WAZS (Cahen, 

1 9 5 7 ) -  While l o a d i n g s  on  t h i s  f a c t o r  a r e  n o t e d  for D i g i t  S y m b o l  

i n  t h e  16-19 y e a r  a y e  g r o u p ,  f o r  P i c t u r e  Completion i n  the 20-24 

year a n d  25-34 y e a r  a g e  g r o u p s  a n d  f o r  A r i t h m e t i c  i n  t h e  35-44 

y e a r  a y e  g r o u p ,  t h e s e  l o a d i n g s  a r e  relatively weak a n d  

i n c o n s i s t e n t  across all age  g r o u p s .  T h u s ,  ' t h e s e  tests a r e  not 

c o n s i d e r e d  v a l i d  m e a s u r e s  of F a c t o r  2 o r  P e r c e p t u a l  Organizat ion 

a b i l i t i e s ,  

The c o n s i s t e n c y  o f  ~ n f o r m a t i o n ,  V o c a b u l a r y ,  C o m p r e h e n s i o n  
-3 

and S i m i l a r i t i e s  t e s t  l o a d i n g s  cn Factor 1,  a n d  of B l o c k  D e s i g n  

a n d  O b j e c t  Assembly t e s t  l o a d i n g s  o n  F a c t o r  2 ,  i n d i c a t e d  t h a t  a 

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

p e r f o r o a n c e  on these two v a r i a b l e s .  A V e r b a l - C o m p r e h e n s i o n  

c o m p o s i t e  s c o r e  was c a l c u l a t e d  r o r  e a c h  s u b j e c t  by summing 

I n f o r m a t i o n , "  V o c a b u l a r y ,  C o m p r e h e n s i o n  a n d  S i m i l a r i t i e s  test 

s c o E e s  a n d  div-iding t h i s  s u m  b y  4- S i m i l a r l y ,  a Perceptua l  

O r g a n i z a t i o n  c o m p o s i t e  s c o r e  was  c a l c u l a t e d  by s u a m i n y  Block 
+ 

D e s i g n  a n d  O b j e c t  Asseab ly  test s c o r e s  f o r  e a c h  subject a n d  

d i v i d i n g  this s u a  by 2 ,  



Verbal Comprehensioo 

Hean V e r b a l  C o m p r e h e n s i o n  scores a r e ,  d i s p l a y e d  s e p a r a t e l y  

f o r  l e f t  movers ,  hi-movers a d  r i g h t  m o v e r s  o f  e a c h  sex i n  Table 

5 .  gale r i g h t  m o v e r s  a p p e a r  t o  d e m o n s t r a t e  h i g h e r  V e r b a l  

C o a p r e h e n s i o n  s c o r e s  t h a n  do  m a l e  l e f t  m o v e r s ,  This is 

consistent wit8 t h e  p r e d i c t e d  tendency o f  r i g h t  m o v e r s  t o  e x c e l  
* 

on v e r b a l  t a s k s ,  Hean V e r b a l  C o m p r e h e n s i o n  s c o r e s  for f e m a l e s ,  

h o w e v e r ,  s u g g e s t  t h a t  female l e f t  aovers p e r f o r m  somewhat b e t t e r  

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

Two-way a n h l y s i s  o f  v & i a n c e  c o a p a r i n g  thk p e r f  c r a a n c e  o f  

l e f t  a n d  r i g h t  r q v e r s  of each sex (Table  6) failed t o  y i e l d  

s i g n i f i c a n t  m a i n  effects f o r  b o t h  .sex a n d  CLEM g r o u p ,  h o w e v e r  a 

s i g n i f i c a n t  s e x  i n t e r a c t i o n  effect  u a s f  o u n d ,  

P (1,49) =4,77, p 1 - 0 3 -  S i ~ p l e  &din effect  analysis c o n f i r ~ e d  t h e  - 
p r e d i c t e d  s u p e r i o r i t y  o f  v e r b a l  a b i l i t i e s  i n  m a l e  r i g h t  a o v e r s  

r e l a t i v e  t o  & a l e  l e f t  movers ,  g (1 ,49)  =5,68, p1-05, = a l t h o u g h  the 

p e r f o r a a n c e  of female left a n d  r i g h t  m o v e r s  uas n o t  f o u n d  t o  

v a r y  s i g n i f i c a n t l y ,  I n  a d d i t i o n ,  t h e  p e r f o r m a n c e  o f  male and 

f eaale l e f t  m o v e r s  was n o t  s i g n i f i c a n t l y  d i f f e r e n t .  However ,  

there w a s  a trend f o r  male r i g h t  r o v e r s  t o  achieve h i g h e r  s c o r e s  
/ 

than female right l a c v e r s ,  E ( l , 4 9 )  = 3 . 3 2 ,  p 1 -  10-  

T o  investigate t h e  p e r f o r m a n c e  o f  bi--movers,  a tuo-way 
. . 

a n a l y s i s  o f  v a r i a n c e  c o m p a r i n g  l e f t  movers ,  n i - & o v e r s  and  r i g h t  

m o v e r s  o f  both s e x e s  (Table 7)  was c o m p l e t e d ,  A l t h o u g h  main  

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



s i g n i f i c a n t  sex by CLEH g r o u F  i n t e r a c t i o n  effect was f o u n d ,  

F (2,74) =3.22, p<-  05- A n a l y s i s  of s i m p l e  m a i n  effects i n d i c a t e d  - 
t h a t  male CLEH g r o u p s  were s i g n i f i c a n t l y  d i f f e r e n t  a t  a m a r g i n a l  

l e v e l ,  F(2,74) =3,OO, pl .06.  Bale b i - m o v e r s  performed a t  a n  

i n t e r m e d i a t e  l e v e l  c o m p a r e d  t o  & a l e  right m o v e r s  a n d  left 

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

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 rom either y r o u ~ ,  

PemcaleFCLEl g r o u p s  were n o t  f o u n d  t o  v a r y  s i g n i f i c a n t l y .  

F i n a l l y ,  there was a t r e n d  f o r    ale b i - m o v e r s  t o  d e m o n s t r a t e  

b e t t e r  v e r b a l  a b i l i t i e s  t h a n  female b i - m o v e r s ,  F ( 1 , 7 4 )  = 3 , 0 4 ,  

P e r c e p t u a l  O r q a Q z a t i o q  - 

T a b l e  8 d i s p l a y s  mean Ferceptual O r g a n i z a t i o n  s c o r e s  f o r  
, 

left m o v e r s  , bi-movers a n d  r i g h t  m o v e r s ,  Two-way a n a l y s i s  o f  

v a r i a n c e  c o m p a r i n g  the ++yfor~ance of ea le  a n d  female left a n d  

r i g h t  m o v e r s  ( T a b l e  9)  f a i l e d  t o  p r o d u c e  s i g n i f i c a n t  main  

e f f ec t s  f o r  b o t h  sex a n d  CLEY group. The sex b y  CLEB cjroup 

i n t e r a c t i o n  e'ffect was a l s o  no t  s i g n i f i c a n t .  

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

two-way analysis o f  v a r i a n c e  c o m p a r i n g  male a n d  f e a a l e  left 

m o v e r s ,  b i - a o v e r s  a n d  r i g h t  movers ( T a b l e  10 )  was c o m p u t e d -  T h i s  

analysis a l s o  f a i l e d  t o  show s i g n i f i c a n t  a a i n  effects f u r  sex 

a n d  CLEM g r o u p ,  T h e  sex b y  CLEH g r o u p  i n t e r a c t i o n  e f f e c t  was 

also n o t  s i g n i f i c a n t ,  



T h e s e  r esu l t s  indicate t h e  i m p o r t a n c e  of scu as a  

m o d e r a t i n g  v a r i a b l e  i n  t h e  re la  t i o n s h - i p  bet ween CLER a n d  

c o g n i t i v e  ability- T h e  p r e d i c t e d  s u p e r i o r i t y  o t  r i g h t  mover  

v e r b a l  a b i l i t i e s  was s u p p o r t e d  f o r '  m a l e s  a n l y ,  N o n v e r b a l  
I 

v i s u o s p a t i a l  a b i l i t i e s  d i d  not a p p e a r  t o  d i f f e r e n t i a t e  l e f t  

move'rs f r o m  r i g h t  mcvers f o r  b o t h  males a n d  f e m a l e s ,  

As p r e v i o u s l y  n o t e d ,  T u c k e r  and  S u i b  ( 1 9 7 8 )  found CLEM 

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

t e s t  p e r f c r m a n c e  a s  m e a s u r e d  ' b y  t h e  WAIS. Bight m o v e r s  

d e m o n s t r a t e d  ' r e l a t i v e l y  h i g h e r  s c o r e s  on v e r b a l  tests, w h i l e  

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

v i s u o s p a t i a l  tests,  I n  o r d e r  t c  compare 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  w i t h  those o f  T u c k e r  and Suib ( l 9 7 8 ) ,  a d i f f e r e n c e  

score was c a l c u l a t e d  b y  s u b t r a c t i n g  t h e  P e r c e p t u a l  O r g a n i z a t i o n  

s c o r e  from t h e  Verbal C o m p r e h e n s i o n  score  f o r  each subject, 

T a b l e  11 p r e s e n t s  mean d i f f e r e n c e  sccres male a n d  

female l e f t  movers, bi-movers a n d  r i g h t  a o v e r s ,  Two-way a n a l p s i s  

of v a r i a n c e  c o m p a r i n g  d i f f e r e n c e  s c o r e s  f o r  left m o v e r s  a n d  

r i g h t  m o v e r s  of  e a c h  sex ( T a b l e  1 2 )  f a i l e d  t o  p r o d u c e  

I s i g n i f i c a n t  main effects f o r  sex a n d  CLEM g r o u p ,  nor was  t h e  

i n t e r a c t i o n  effect s i g n i f i c a n t .  Two-way a n a l y s i s  of va r i ance  

( T a b l e  13) c o m p a r i n g  male and f e m a l e  l e f t  aovers, b i - m o v e r s  a n d  

z i g h t  a o v e r s  a l s o  f a i l e d  t o  show s i g n i f i c a n t  main  o r  i n t e r a c t i o n  

effects. 

T h e s e  r e s u l t s  are n o t  c o n s i s t e n t  w i t h  t h o s e  o f  T u c k e r  a n d  

S u i b  ( 1978 ) -  Unfortunately, Tucker a n d  S u i b  d o  n o t  p r e s e n t  t e s t  



score i n f o r n a t i o n  in their r e p o r t  a n d  t h e r e f o r e  i t  is d i f f i c u l t  

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

PAIS-R Verbal Tests -- 
& 

I n f o r m a t i o n  T e s t  - 

Mean I n f o r m a t i o n  test scores were c o m p u t e d  s e p a r a t e l y  f o r  

m a l ~  and  female Left movers, b l - m o v e r s  a n d  r i g h t  movers ( T a b l e 7 -  

14) . Two-way a n a l y s i s  o f  variance comparing l e f t  and r i g h t  

~ s o v e r s ~ o f  e a c h  sex ( T a b l e  15) r e v e a l e d  a s i g n i f i c a n t  wain e i f e c t  

f o r  s e x ,  F ( l , 4 9 ) =  6 - 4 9 ,  p 1 - 0 1 ,  i n d i c a t i n g  males s c o r e d  h i g h e r  

on t h i s  test t h a n  d i d  f e m a l e s ,  T h e  main effect f o r  CLEfl g r o u F  

was n o t  s i g n i f i c a n t ,  h o w e v e r  t h e  s e x  b y  CLEPl g r o u p  i n t e r a c t i o n  

e f fec t  'was s i g n i f i c a n t ,  F (1, 49)  =7,54, pS-01-  A n a l y s i s  0.2 s i m p l e  

main e f f e c t s  i n d i c a t e d  a t r e n d  f o r  male right m o v e r s  t o  a c h i e v e  

h i g h e r  test scores t h a n  male l e f t  movers ,  g (1 ,49 )  =3 .18 ,  p L  10. 

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

f e m a l e  r i g h t  movers on this test,  g ( 1 , 4 9 )  =4,38, p1-05. T e s t  

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  t o r  r a l e  a n d  female  

l e f t  m o v e r s ,  however male , r i g h t  movers  s c o r e d  s i g n i f i c a n t l y  

h i g h e r  t h a n  female r i g h t  movers, g ( 1 , 4 9 ) = 1 0 -  85, p<-01 -  



To i n v e s t i g a t e  t h e  p e r f o r a a n c e  o f  b i - m o v e r s ,  a two-way 

ana A p s i s  of v a r i a n c e  c o m p a r i n g  male an'd f e m a l e  l e f t  movers, , 

. b i - a o v e r s  a n d  r i g h t  m o v e r s  ( T a b l e  16). was corrtputed, T h i s  

. + a n a l y s i s  a l s o  y i e l d e d  a s i g n i f i c a n t  main e.f fect f o r  sex, 

F ( 1 , 7 4 )  =12,12,  p1.001,  and a s i g h i f  i c a n t  sex by CLEH g r o u p  - 
i n t e r a c t i o n  e f f e c t ,  3(2,74) =4,30,  p1.02, T h e  main effect f o r  

CLEfl g r o u p  was n o t  s i c j n i f i c a u t ,  ~ n a l ~ s i s  o f  s i m p l e  laain e f f e c t s  

i n d i c a t e d  t h a t  iuale CLEd g r o u p s  d i d  not v a r y  significantly i n  

their tes t  p e r f o r m a n c e ,  S i m i l a r l y ,  t h e  performance of f e m a l e  

C L E 3  g r o u p s  was n o t  significantly different, F i n a l l y ,  male . 

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

t h i s  t e s t ,  g ( l , 7 4 )  =5,78,  pL-03,  

V o c a b u l a r y  Tesl --- 

T a b l e  17 d i s p l a y s  mean V o c a b u l a r y  test scores f o r  m a l e  a n d  

f e m a l e  l e f t  m o v e r s ,  bi-movers a n d  r i g h t  n o v e r s ,  Two- way analysis 

of variance c o m p a r i n g  l e f t  a n d  r i g h t  m o v e z s  o f  each sex ( T a b l e  

18) p r o  2uced  a m a r g i n a l l y  s i g n i f i c a n t  ~ a i n  e f f e c t  f o r  CLEM 

g r o u p ,  P_ ( l , 4 9 )  =3,09, - P I - 0 9 ,  i n d i c a t i n g  a trend f o r  r i g h t  m o v e r s  

t o  a c h i e v e  higher V o c a b u l a r y  t e s t  s c o r e s  t h a n  l e f t  movers ,  T h e s e  
C 

resul ts  are  consistent w i t h  p r e d i c t i o n s  g e n e r a t e d  f r o m  t h e  CLEM 

m o d e l  of h e a i s p h e r i c i t y ,  The main  e f f e c t  f o r  sex was n o t  

s i g n i f i c a n t ,  n o r  was t h e  sex by CLER group i n t e r a c t i o n  effect. 

An a d d i t i o n a l  t u o - u a y  {sex b y  C L E R  g r o u p )  analysis of 

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



I 

p e r f o r m a n c e  of  b i - m o v e r s .  T h i s  a n a l y ~ i s  f a i l e d  t o  y i e l d  

s i g n i f i c a n t  a a i n  e . f f e c t s  fo r  sex and CLEH group,  The sex by CLEn 

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

C o m ~ r e  heusion T e s t  -- ----- - 
0 

# e a n  C o m p r e h e n s i o n  tes t  scores f o r  male  a n d  f e ~ a l e  l e f t  

a o v e r s ,  b i - m o v e r s  a n d  r i g h t  m o v e r s  a r e  summarized in Table 20, 
4 

Two-may a n a l y s i s  o f  v a r l a n c e  c o r n p a r i n g  t h e  s c o r e s  of male and  

f e a a l e  l e f t  a n d  r i g h t  m o v e r s  ( T a b l e  21)  p r o d u c e d  a m a r g i n a l l y  

s i g n i f i c a n t  ma in  e f f e c t  f o r  CLEf l  g r o u p ,  g (1,49) = 3 , 2 G ,  p 5 - 0 8 ,  

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

task, T h e s e  results a r e  c o n s i s t e n t  with p r e d i c t i o n s  g e n e r a t e d  

f r o m  the CLEM model  o f  h e m i s p h e r i c i t y ,  The main  e f f e c t  f o r  sex 

was n o t  f o u n d  t o  b e  s i g n i f i c a n t ,  nor was t h e  s e x  by  CLEM g r o u p  

i n t e r a c t i o n  e f f e c t ,  

To 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  * b i - m o v e r s ,  a  two-uay 

a n a l y s i s  of v a r i a n c e  c o ~ p a r i n g  t h e  s c o r e s  of male a n d  f eaa l e  

l e f t  a o v e r s ,  b i - a o v e r s  a n d  r i g h t  m o v e r s  ( T a b l e  2 2 )  was computed ,  

This a n a l y s i s  d i d  n c t  ~ r o d u c e  s i g n i f i c a n t  main e f f e c t s  f o r  sex 

a n d  'CLEn g r o u p ,  n o r  was t h e  sex by CLEH group i n t e r a c t i o n  effect 

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



S i m i l a r i t i e s  ---- 

Hean S i m i l a r i t i e s  test scores f o r  male and  f e a a l e  left 

m o v e r s ,  ~ i - m o v e r s  a n d  r i g h t  movers a r e  presented i n  i a b l e  23 ,  

N e i t h e r  mai n e f f e c t  f o r  sex n o r  was f o u n d  

s i g n i f i c a n t  two-uay a n a l y s i s  v a r i a n c e  L c o m ~ a r i n g  l e f t  a n d  

s e x  r i g h t  movers each sex ( T a b l e  

i n t e r a c t i o n  effect was a A s o  n o t  s i g n i f i c a n t ,  

S i m i l a r  r e s u l t s  were two-way (sex  group )  

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

effects f o r  sex and performance bi -movers ,  main 

g r o u p  were not s i g n i f i c a n t ,  n o r  was t h e  sex by C L E H  g r o u F  

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

D i g i t  t e s t  calculated. s e p a r a t e l y  for 

l e f t  b i - m o v e r s  a n d  r i g h t  m o v e r s  each sex (Ta b Te 

a n a l y s i s  v a r i a n c e  l e f t  aod r i g h t  movers 

- each s e x  ( T a b l e  27) d i d  not p r o g u c e  s i g n i f i c a c t  ma in  e f f e c t s  f o r  
G 

s e x  and CLEH g r o u p .  Houever, a  m a r g i n a l l y  s i g n i f i c a n t  sex b y  

CLEH g r o u p  i n t e r a d ' e f f e c t  was f o u n d ,  F'(l ,49)=3.02,  p5.09. 
, - 

T o  i n v e s t i g a t e  ' t h & l  * ~ e r f  o r a a n c e  o i  . b i - m o v e r s ,  a  two- way 
I 1 

I 

a n a l y s i s  or variance c g m p a r i n g  1 and,  f e m a l e  left movers, 
1 

b i - m o v e r s ,  a n d  r i g h t  m o v e r s .  (Table  28)  mas computed .  T h i s  
, , 

a n a l y s i s  also f a i l - e d  t o  , y i e l d  s i g n i f i c a n t  a a i n  e f f e c t s  ' f o r  s e x  



a n d  C L E 9  g r o u p ;  n o r  was t h e  sex b y  CLEtl  g r o u p  i n t e r a c t i o n  e f i e c t  

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

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

r e q u i r e d  f o r  t h e  digits f crvard a n d  d i g i t s  b a c k w a r d  c o m p o n e f i t ~  

o f  t h e  D i g i t  S p a n  test,  R u d e 1  a n d  D e n c k l a  ( 1 9 7 4 )  s u g g e s t e d  t h a t  - 
t h e  d i g i t s  f o r v a r d  t a s k  r e q u i r e s  t h e  r e t r i e v a l  o f  a t e m p o r a l  j 

s e q u e n c e  w h i l e  t h e  digits b a c k v a r d  t a s k  requires t h e  t r a n s l a t i o u  

o f  a given s e g u e n c e  i n  space, C r e m o n i n i ,  DeRenzi ~ n d  F a g l l o n i  

(1980)  r e p o r t e d e h a t  p a t i e n t +  w i t h  d a m a g e  to t h e  l e f t  h e m i s p h e r e  

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

d a m a g e  t o  t h e  r i g h t  hemisphere p e r f o r m  p o o r l y  on t h e  d i y j t s  
I 

b a c k w a r d  t a s k .  T h u s ,  v i s u a l i z a t i o n  o r  u s e  o f  s p a t i a l  imag+ry 

a p p e a r s  t o  C e  a n e c e s s a r y  c o m p o n e n t  o f  p e r f o r m a n c e  Dn the d i g i t s  

b a c k u a r d  t a s k ,  a l t h o u g h  it is. n o t  a s i g n i f i c a n t  a s p e c t  i n  

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

Raw mean d i g i t s  f o r w a r d  and digits b a c k w a r d  scores f o r  male 

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

i n  T a b l e s  29  and  30 ,  r e s p e c t i v e l y ,  Two-way a n a l y s i s  o f  v a r i a n c e  

c o m p a r i n g  d i g i t s  f o r w a r d  s c o r e s  f o r  r i g h t  m o v e r s  of e a c h  sex 
I 

( T a b l e  31) ~ r o d u c e d  a s i g n i f i c a n t  m a i n  effect f o r  sex, 

F ( 1 , 4 9 )  =6.28, p1-02, i n d i c a t i n g  females a c h i e v e  h i g h e r  s c o r e s  o n  - 
t h i s  t a s ~ ,  N e i t h e r  t h e  m a i n  e f f e c t  f o r  CLEH g r o u p  n o r  the sex k y  . 

CLE4 g r o u p  i n t e r a c t i o n  effect were s i g n i f i c a n t ,  Two-way a n a l y s i s  

of v a r i a n c e  c o a p r i n g  digits b a c k w a r d  scores t o r  left m o v e r s  a n d  

r i g h t  m o v e r s  o f  each  s e x  (Table 32)  y i e l d e d  a m a r g i n a l l y  

s i g n i f i c a n t  ma in  effect f o r  CLEH g r o u p ,  g ( l , 4 9 )  = 3 - 6 8 ,  p1.06, 



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

Q t a s k .  
+p% c 

$ 
2 I n  d r d e r  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  of b i - m o v e r s ,  P- 

two-way a n h l y s i s  of v a r i a n c e  c o m p a r i n g  d i g i t s  f o r w a r d  scores f o r  

male a n d  f e m a l e  l e f t  m o v e r s ,  k i - m o v e r s  a n d  r i g h t  movers ( T a b l e  

33) was c o m p u t e d ,  T h i s  a n a * l y s i s  a l s o  y i e l d e d  a s i g n i f i c a n t  ~ a i n  

e f f e c t  f o r  s e x ,  g (1,74) =6,11, p 5 - 0 2 ,  i n d i c a t i n g  f e m a l e s  a c h i e v e  

h i g h e r  t e s t  scores ,  T h e  m a i n  e f f e c t  f o r  sex a n d  the sex b y  CLEA 

g r o u p  i n t e r a c t i o n  e f fec t  were n o t  s i g n i f i c a n t ,  Two-way a n a l y s i s  

of v a r i a n c e  c o m p a r i n g  d i g i t s  b a c k w a r d  scores f o r  males "and . 

f e m a l e s  i n  a l l  CLEH g r o u p s  (Table 34)  y i e l d e d  a s i g n i f i c a n t  m a i n  

e f f e c t  f o r  CLEH g r o u p ,  g ( 2 , 7 4 ) = 3 -  9 6 ,  p S - 0 2 .  B o t h  t h e  main e f f e c t  

f o r  sex a n d  t h e  sex b y  CLEH g r c u F  i s t e t a c t i o n  effect were 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  are  c o n s i s t e n t  u i t h  R u d e 1  a n d  ~ e n c k l a ' s  
r 

( 1 9  74)  o b s e r v a t i o n s  t h a t  t h e  digits f o r w a g d  and . d i g i t s  b a c k w a r d  

c o m p o n e n t s  o f  t h i s  test a r e  d i s t i n c t ,  ?lore i m ~ o r t a n t l y ,  they 

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

i n d i v i d u a l  differences i n  h e m i s p h e r i c i  t y ,  ~ n d i v i d u a l s  w i t h  a 

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

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

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

A r i t h m e t i c  Test --- -- 



T a b l e  35 p r e s e a t s  mesa A r i t h m e t i c  test s c o r e s  s e p a r a t e l y  

f o r  l e f t  m o v e r s ,  b i - m o v e r s  a n d  r i g h t  m o v e r s  o f  e a c h  sex. Two-way 

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

( T a b l e  36) d i d  n o t  ~ r o d u c e  s i g n i r i c a n t  m a i n  efLects f o r  s e x  and 

C L E a  g r o u p ,  however a s i g n i f i c a n t  sex by CLEH g r o u p  i n t e r a c t i o n  
il 

eff  e c y d u a s  f o u n d ,  P ( 1 , 4 9 )  = 6 . 6 6 ,  p<. 01. ~ n a @ i s .  of  s i m p l e  a a i n  
/' 

e-Wcts i n d i c a t e d  the s c o r e s  c t  male l e f t  a n d  f i g h t  movers were 
/ 

n o t  e i g n l f  i c a n t l y  d i f f e r e n t . ,  w h i l e  f e m d l e  l e f t  m o v e r s  s c o r e d  - L,' 

, s i y  n i f i c a n t l y  h i g h e r  t h a n  f e m a l e  r i g h t  a o v e r s ,  F_ (1 ,491  =6,73, 

p<. '325. I n  a d d i t i o n .  male a n d  f e m a l e  l e f t  m o v e r s  d i d  n o t  
, 

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

r i g h t  m o v e r s  p e r t o r m e ?  s i g n . i f i c a n t l y  better t h a n  female  r i g h t  

m o v e r s ,  g ( 1 , 4 9 )  =6.09 ,  p 5 - 0 3 ,  C 

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  of b i - m o v e r s ,  a two-way 

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

m o v e r s  o f  each  sex ( T a b l e  37) was c o m p u t e d ,  T h i s  a n a l y s i s  

p r o d u c e d  a s i g n i f i c a n t  m a i n  effect f o r  sex, g (1,74) = 5.78, 

p<. 02,  i n d i c a t i n g  males a c h i e v e d  s i g n l f  i c a n t l y  h i g h e r  A r i t h m e t i c  

t e s t  s c o r e s -  A s i g n i f i c a n t  sex Cy C L E B  g r o u p  i n t e r a c t i o n  eff c t  k 
was a l s o  f o u n d ,  F (2,74) = 4 - 4 3 ,  pS.02. A n a l y s i s  of s i m p l e  m a i n  

e f f e c t s  r e v e a l e d  tba t male CLE?l g r o u p s  were s i g n i f i c a n t l y  

different a t  a m a r g i n a l  l e v e l ,  g (2,711) =2,6O, pL.09. P l a n n e d  

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

h i g h e r  t h a n  male l e f t  Bowers, g ( 1 ,74 )  =5,16 ,  p1-05, Hale . 

b i -  m o v e r s  uere n o t  significantly different f r o m  male right 

movers h their test p e r f o r m a n c e ,  



- 
' 

F e m a l e  S L E M  g r o u p s  were a l s o  f o u n d  t o  v a r y  s i g n i f i c a n t l y ,  4 

(2,7r()?Eh I , &  p ~ . ~ 4 ,  and  , p l a n n e d  c o m p a r i s o n s  i n d i c a t e d  a t i e n d  
P 

f o r  f e m a l e  b i - m o v e r s  t o  a c h i e v e  h i g h e r  test scores t h a n  female 

r i g h t  m o v e r s ,  r ( l , 7 4 ) = 2 - 8 5 ,  p_<, 10. F e m a l e  b i - m o v e r s  v e r e  a c t  

s i g n i f  i c n n t l y  d i f f e r e n t  f r o m  f e m a l e  l e f t  m o v e r s  i n - ,  their test  

p e r f o r m a n c e ,  F i n a l l y ,  t e s t  scores f o r  raale a n d  ' f e m a l e  b i - m o v e r s  
C 
j 

L 

v e r e  not s i g o i f i c a n t l y  d i f f e r e n t .  

UAIS-R P e r f o r m a g c g  zests -- 

flean B l o c k  D e s i g n  t es t  scores  f o r  left movers ,  b i - m o v e r s  

a n d  r i g h t  m o v e r s  of each sex a r e  d i ~ s p l a y e d  i n  T a b l e  38. Two-wag 

a n a l y s i s  of v a r i a n c e  c o m p a r i n g  male a n d  f e m a l e .  l e f t  a n d  r i g h t  
' L 

m o v e r s  ( T a b l e  39) p r o d u c e d ~ a  s i g n i f i c a n t  m a i n  effect f o r  s e x ,  F 

( I ,  49) =7 ,29 ,  p_<- 01. T h i s  is c o n s i s t e n t  w i t h  p r e v i o u s  r e s e a r c h  

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

(Shaw, 1965) .  The main effect f o r  CLEH g r o u p  wag n o t  

s i g n i f i c a n t ,  h o w e v e r  a s i g n i f i c a n t  s e x  by C L E n  g r o u p  i n t e r a c t i c n  

e f fec t  TS f o u n d ,  f (1 ,49) .=6 ,03 ,  p1.02. A n a l y s i s  of s i a p l e  m a i n  . 

effects i n d i c a t e d  t h a t  o f  male l e f t  a n d  r i g h t  m o v e r s '  

was n o t  s i g n i f i c a n t l y  d i f f e r e n t ,  h o w e v e r  f e a ' a l e  l e f t  m o v e r s  
E 

a c h i e v e d  s i g n i f i c a n t l y  h i g h e r  -'rest s c o r e s  . t h a n  f e m a l e  r i g h t  

novers, P ( l , 1 ) 9 )  =5 ,14 ,  p5.05, I n  a d d i t i o n ,  t h e  p e r f o r m a n c e  of 

iaale a n d  f e a a l e  l e f t  m o v e r s  d o e s  n o t  v a r y  s i g n i f i c a n t l y ,  w h i l e  
% 



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

m o v e r s ,  " ( 1 , 4 9 )  = lO ,37 ,  p l .  01. 

T o  i n v e s t r g a t e  t h e  p e r f o r m a n c e  of b i - m o v e r s ,  a two-hay 

a n a l y s i s  o f  v a r i a n c e  comparing r i g h t  i n o v e r s ,  ~ i - m o v e r s  a n d  L e f t  
1 - 

m o v e r s  f i a b l e  4 0 )  was c o m p u t e d .  This a u a l y s i s  y i e l d e d  a 
- = %  

s i g n i f i c a n t  m a i n  e f f e c t  f o r  sex, ' (1 ,74)  = 1 0 - 4 2 ,  p1.002,  a n d  a  ' 

s i g n i f i c a n t  m a i n  effect  f o r  CLEN g r o u F ,  F (2,74) = 3 , 3 4 ,  p < - 0 4 ,  A 

m a r g i n a l l y  s i g n i f i c a n t  sex b y  CLEB g r o u p  i n t e r a c t i o n  effect & a s  

a l s o  f o u n d ,  P ' ( 2 , 7 4 ) = 2 , 8 5 ,  p1-06 .  
J 

Planned c o n p a r i s o n s  C e t w e e n  CLEd g r o u p s  i n d i c a t e d  t h a t  

b i -  ~ o v e  rs a c h i e v e d  s i g n i f i c a n t l y  h i g h e r  Block D e s i g n  s c o r e s  t h a n  

r i g h t  m o v e r s ,  P ( l , 7 4 ) =  4 - 7 4 ,  ~ 5 . 0 5 ,  a n d  t h a t  t h e r e  was a l s o  a 

t r e n d  f o r  b i - m o v e r s  t o  a c h i e v e  h i g h e r  t e s t  s c o r e s  t h a n  le4t 

~ ( t , 7 4 ) = 3 , 1 2 ,  p 1 - 1 0 ,  S i a p l e  m a i n  effects a n a l y s i s  f a i l e d  mOvery t o  r e v e a l  s i g n i f i c a n t  d i t f  e r e n c e s  between @ale  CLEPI y r o u p s ,  

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

p e r f o r m a n c e  a t  a m a r 3 i n a l  l e v e l  o f  significance, g (2,74) =3,45, 

p< ,  10.  P l a n n e d  c o m p a r i s o n s  i n d i c a t e d  t h a t  female b i - m o v e r s  and 

l e f t  m o v e r s  were n o t 1  s r g n i i i c a n t l y  d i f f e r e n t  i n  t h e i f  

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

h i g h e r  s c o r e s  t h a n  f e m a l e  r i g h t  r aove r s ,  1 ( 1 , 7 4 ) = 6 , 3 7 ,  p l . 0 2 -  

F i n a l l y ,  the p e r f c r n a n c e  of fiale and female bi-movers was n o t  

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

k 



Obi ect A s s e m b l ~  

Hean O b j e c t  Assembly sccres  f o r  aale - a n d  f e m a l e c l e f t  

movers ,  bi-movers a n d  r i g h t  m o v e r s  a r e  p r e s e n t e d  i n  T a b l e  41, 

Two-way analysis o f  v a r i a n c e  c c m ~ a r i n y  l e f t  a n d  r i g h t  movers  of 
, < 

each, s e x  ( T a b l e  42)  d i d  n o t  I p r o a x e  s i g n i f i c a n t  ma in  e f f e c t s  f o r  
*. 

sex and CLEH g r o p p ,  n o r  mas t h e  s e x  by CLEH g r o u p  i n t e r a c t i o n  

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

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  of bi-novers, a  two-wag 
-2 

analysis of v a r i a n c e  c o a ~ a r i n g  test scopes f o r  male a n d  female 

l e f t  a o v e r s ,  b i - m o v e r s  a n d  r i g h t  movers was c o m p u t e d  ( T a b l e  4 3 ) .  

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

s e x  a n d  CLEN g r o u p ,  nor, was the s e x  b y  CLEH g r o u p  i n t e r a c t i o n  

e f f e c t  s i g n i f i c a n t ,  

P i c t u r e  A r r a n g e m e n t  P i c t u r e  C o m p l e t i ~ n  --- 

Yean P i c t u r e  A r r a n g e m e n t  a n d  P i c t u r e  C o m ~ l e t i o n  s c o r e s  f o r  

male a n d  female l e f t  n o v e r s ,  b i - m o v e r s  a n d  r i g h t  m o v e r s  are  

p r e s e n t e d  i n  T a b l e s  4 4  and 45, r e s p e c t i v e l y ,  Two-way a n a l y s i s  o f  

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

movers o f  e a c h  sex ( T a b l e  46)  failed t o  p r o d u c e  main  effects f o r  

s e x  a n d  CLEB g r o u p ,  a n d  the sex b y  CLEM g r o u p  i n t e r a c t i o n  e f fec t  

uas a l s o  n o t  significant, S i a i l a r  r e s u l t s  mere found i n  a  

two-way a n a l y s i s  of v a r i a n c e  conpar ing P i c t u r e  A r r a n g e m e n t  

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



movers ( T a b l e  4 7 ) -  

Two- way a n a l y s i s  of v a r i a n c e  compar ing  P i  c t u r e  Completion 

score's fo r  l e f t  a n d  r i g h t  tsovers of each  sex ( T a b l e  48) a l s o  

f a i l e d  to p r o d u c e  s i g n i f i c a n t  ~ a i n  effects for sex a n d  CLEM 

g r o u p ,  n o r  was t h e  sex b y  CLEH g r o u p  i n t e r a c t i o n  effect 

s i g n i f i c a n t -  S i ~ i l a r  results vere found i n  a two-way a n a l y s l s  of 

v a r i a n c e  c o m p a r i n g  Picture c o m b l e t i o n  test scores for sale and 

female l e f t  nrovers, bi-movers a n d  ' r l j h t  movers ( T a b l e  U9)- 

Hean D i g i t  Symbol tes t  scores calculated f o r  reale a n d  

f e a a l e  l e i  t movers, b i - a o v e r s  and right movers a r e  p r e s e n t e d  i n  

Table 50, Two-way a n a l y s i s  of v a r i a n c e  c o m p a r i n g  left and r i g h t  

@overs of each sex (Table  51) yielded a s i g n i f i c a n t  main effect  

f o r  s e x ,  F (1,49)=7.68, p5.0  1, i n d i c a t i n g  f e m a l e s  a c h i e v e d  higher 

scores on this test, L e f t  movers t e n d e d  t o  demonstrate bet te r  

p e r f o r n a n c e  t h a n  r i g h t  aovers o n  this t e s t , r ( 1 , 4 9 ) = 2 , 7 3 ,  p l . 10 ;  

however t h e  sex k p  CLEM g r o n p  i n t e r a c t i o n  e f f e c t  uas not 

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

To 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  b i -mover s ,  a two-way 

a n a l y s i s  of v a r i a n c e  coiaparlng left movers ,  b i -  aovers and  r i g h t  

n o v e r s  of each s e x  mas computed  (Table 52). T h i s  a n a l y s i s  a l s o  

p r o d u c e d  a  s i g n i f i c a n t  main effect f ~ r  sex, If 1,74j =3.71, 

pl.033, however  u e i t h e r  t h e  main effect f o r  CLEH g roup ,  n o r  t h e  

sex by  CLEE g r o u p  i n t e r a c t i o n  effect vere s i g n i f i c a n t ,  



Y A T S - R  S c a l e s  -- 

V e r b a l  Lp - -- 

Mean Verbal fcs for male a n d  female l e f t  m o v e r s ,  h i - m o v e r s  

and right movers  a r e  presented i n  T a b l e  53, Two-way a n a l y s i s  of 

v a r i a n c e  c o m p a r i n g  left a n d  r i g h t  movers of e a c h  sex (Table 54) 

f a i l e d  t o  ~ r o d u c e  s i g n i f i c a n t  main  e f f ec t s  f o r  sex a n d  CLEfl 

group. A m a . r j i n a l l y  s i g a i f i c a n t  s e x  by CLEfl g r o u p  i n t e r a c t i o n  

effect' was found, P ( l , 4 9 )  =3-79,  'pS-06 ,  h o w e v e r  a n a l y s i s  of  

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

differences, 

To investigate the p e r f o r m a n c e  o f  bi-movers, a two-way 

a n a l y s i s  of v a r i a n c e  'cosparing male bad t e a a l e  - ief t m b v e r s ,  

b i - r o v e r s  a n d  r i g h t  movers was c o m p u t e d  ( T a b l e  5 5 ) -  T h i s  

a n a l y s i s  a l s o  f a i l e d  t o  produce s i g n i f i c a n t  nain e f f e c t s  f o r  sea 

and C L L .  g r o u p ,  a l t h o u g h  a g a r g i n a l l y  s i g n i f i c a n t  i n t e r a c t i o n  

effect   as f oand, P(2,74) = 2 - 5 2 ,  p1 .09 .  

Table 5Q d i s p l a y s  -B Pe~ftt~&ce I p s  for make -and f e m a l e  

l e i  t m o v e r s ,  bi-movers a n d  right rovers- Two-way a n a l y s i s  cf 

variance coaparincj left a n d  r i g h t  movers of each sex (Tab l e  5 7 )  



d i d  n o t  p r o d u c e  s i g n i f i c a n t  main etfects f o r  sex and CLEH group ,  

a n d  t h e  i n t e r a c t i o n  e f f e c t  was a l s o  not significant, A two-uay 

a n a l y s i s  of v a r i a n c e  c o m p a r i n g  mali a n d  female left movers ,  

b i -mover s  a n d  r i g h t  movers was a l s o  computed  ( T a b l e  58)- This 

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

e f f e c t s ,  

F u l l  S c a l e  -a -- -- 

Mean f u l l  S c a l ~  IQs o f  male a n d  female l e f t  movers ,  

b i 2 m o v e r s  and  right movers a r e  p r e s e n t e d  i n  Table 5 9 ,  Two-way 

analysis of v a r i a n c e  c o m p a r i n g  l e f t  a n d  r i g h t  movers  o f  e a c h  sex 

{ T a b l e  60)  d i d  n o t  F ~ O ~ U C ~  s i g n i f i c a n t  m a i n  effects f o r  s e x  o r  

CLEY group ,  although a  g a r g i n a l l y  s i g n i f i c a n t  i n t e r a c t i o n  effect 

was found, P . ( l ,49)  =3,55, p l ,  06, Analysis of simple main  ef fects  

i n d i c a t e d  t h a t  male l e f t  and r i g h t  aovers  achieved s i m i l a r  

s c o r e s ,  however  t h e r e  was a t r e n a  f o r  f e m a l e  left m o v e r s .  t o  

a c h i e v e  h i g h e r  P u l l  S c a l e  IGs t h a n  f e m a l e  r i g h t  movers ,  p (1 ,49 )  = 

3 - 1 5 ,  ~ 5 . 1 0 ,  i 
T o  i n v e s t i g a t e  t h e  p e r f t r ~ n c e  o f  b i -movers ,  a two-way 

a n a  l y e i - s .  of v a r i a n c e  c o m p a r i n g  t h e  scores' for male a n d  f e m a l e  

h l e f t  movers ,  b i -mover s  a n d  r i g h t  movers u a s  computed ( T a b l e  6 1 ) -  

T h i s  a n a l y s i s  f a i l e d  t o  p r o d u c e  s i g n i f i c a n t  main effects f o r  sex 

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



T a b l e  -1 

Hales  --- 
SD 

Females - 
SD 

&lean H a n d e d n e s s  Scores for Hale  and Female 

Left ?lovers, Bi-Hover and Bight Rovers 't 
L e f t  #overs -- -- Bi-Hovers . Blght floverg 

T a b l e  2 

A N O V A  of i i a n d e d n e s s  Scores for dale and Fexale  

Left Hovers, Bi-?lovers and s i g h t  novers 

source -- ss -- - DP -- PIS - F Prob. ---- 
S e x  132.55 1 132.55 5 - 3 1  pS.02 

C l e m  Group 20.55 2 10.28 ,ill 11-s, 

I n t e r a c t i o n  5 - 0 1  2 2-51 - 1 0  * n-s- 

Error 1845.87 74 24-94 



T a b l e  3 
Factor 1 Loadings  o n  WAIS-R Tests 

for Four Age G r o u p s  

Information -89 -85 - 7 9  -60 

Digit Span -02 - 10 - 0 3  - 1 2  

V o c a b u l a r y  - 9 1  , 83 - 8 3  - 8 1  

A r i t h m e t i c  

Coaprehens ian  ' . - 8 8  - 82 -80 - 9 3  

Si ails ri ties 84 - 8 3  - 8 0  - 8 9  
. . 

Picture - 1 4  - 3 1  - 18 - 29 

Pict CoBp%iOn - 0 3  -07  07 - 0 3  
Arrangement 
B ~ O C ~  ' - 0 1  -. i s  , 0 2  , 04 
D e s i g n  
Object - 0 5  - 11 -.04 -, 05 
Assembly 
Digit - 1 0  -00 - .01 - 0 0 3  
S y a b o l  

Test -- 



Table 4 
Factor 2 Loadings on VAIS-R Tests 

for  F o u r  Age G r o u p s  

T e s t  - 18-79 -- 20-24 -- 25-34 J 

In•’ o r ~ a t i o n  -,05 -, 06 -01 

Digit Span -,I1 03 -03 . 

Vocabu la ry  - . 0 3  -, 0 3  -. 0 2  

A r i t h m e t i c  -37 

Conpre  hension - 0 0 7  

Si s i l a  ri t ies - 0 6  

Picture -05 
C o a p l e t i o n  
Picture -09 
Arrangement 
B l o c k  - 8 9  
Design 
Object  - 7 2  
Assembly 
D i g i t  - 4 4  
Sy a b o l  



Table 5 

Yean Verbal Coaprebension Scores for Hale an@ Female 

Left Hovers, Bi-Plovers and Right Rovers 
-P 

L e f t  Hovers - Bi-Hovers  
-_I- , 

Rjclht, _Flavgg - 

Table 6 

ABOVA of Verbal C o  rl;rehension Score I for 

H a f t ?  and Female Left and R i q h t  Bovers 

Source - S S  - DF - HS - F -- Prob- 
Y 

Sex 1 - 4 1  1 1 - 4 1  -54 n. S. 

CLEH Group 3 - 1 2  1 .  3 - 1 2  1 - 1 9  nos, 

Interaction 12.53 1 1 2 - 5 3  ' 4-77, pL, 03  

Error 128.59 4 9  2 - 6 2  



Table 7 
* 

B N O V A  of Verbal ~ o a p r e h q s i o n  ScoresPfor nale  a n d  

L e f t  Hovers, .Eli-Hovers a n d  R i g h t  Hovers 
. , 

S e x  6 - 7 1  1 6 - 7 1  2 - 4 7  -. u.s, 
r 6 

CLEB Group 
- 

Interact ion,  17-50 2 8 -75  3 -22  p-<- 05 

\ 

Error 200.88 7 4  2 - 7 1  

Table 8' 
4 

Eean P e r c e p t u a l  Organizat ion  Scores for nale a n d  Female 

L e f t  govers ,  Bi-Hovers  and R i g h t  Bovers 

Females 

SD 

Left Hovers -- Right lpvegs 



T a b l e  9 

-. A I O  V A  of P e r c e p t u a l  Organization scores. for  

Y a l e  and Female Lcft and B i g h t  Hovers 

Source --- 
S e x  8-15 1 8 - 1 5  2.55 n. s. 

P 

CLEM G r o u p  -4 0 1 - 4 0  , 12 n. s- 

I n t e r a c t i o n  7.74 1 7 - 7 4  2-42 n, s- 

Error 

T a b l e  1 0  

AHOVA of Perceptual 0 r g a n i z a t i . c n  Scores for  Hale  and Female 

Left Hovers, Bi-Movers a n d  ~ i g h t '  Hovers 

\ 

S e x  8 - 3 1  ' 1  8 3 1  2-71 n -so  

CLEY G r o u p  8-79 2 4-39 1-43 n , s ,  

I n t e r a c t i o n  7 - 9 8  L 3-99  1-39  n. s- 
. . 

Error 227.16 74 3 -07  



Table 1 1  
I 

tiean Difference Scores for Bale a n d  Female 

L e f t  Hovers, Bi-Hovers and R i g h t  Hovers 

Bi-Hovers ---- Biqht  Hovers Left Hovers -- -- 
Hales , 4 4  

SD 1 -90  

Females --- 1 . 1 4  

Table 1 2 .  

' A H O V A  qf Difference S c a r e s  f o r .  

, tlale and Female L e f t  an& B i g h t  Bovers 

- .  

- Source : - SS -- DF -- a 5  - F , Prob, ' 

@ 
Sex 2.78 1 2 - 7 8  - 6 1  n, s, 

CLEM* ~ r o u ~ '  5.75 1 5.75 1 -26  n. s, 

. I n t e r a c t i o n  -57 1 -57 - 1 3  n,s,- . 

Error  



T a b l e  1 3  ' 

/ ,  
ANOVA of A iff erence Scores  Hale and F e r u l e  

Left lovers ,  Bi-Hovers R i g h t  Hovers - - 

CLEH Group 17-44  2 8 - 7 2  2-06. n-so 

I n t e r a c t i o n  8.00 2 , 4-00 . - 9 5  " n. s, 

Error  3 12-64  7 4  r). 2 2  

- Table 14  

Hean I n f o r n a t i o n  Test Scores for Hale and Female 

Lef t  Hovers, Bi-?lovers a n d  B i g h t  Yovers 

L e f t  Hovers --- % --- Bi-Hovers R i q h t  Hovers 

Jales 1 2 - 6 1  13-67 14-20 



Table 1 5  

A X O V A  of Information T e s t  Scores for 

Hale and Female L e f t  a n d  Bight #overix 4 

. 
Source --- . . 

a 

Prob, ---- 
S e x  32,75 1 - 32 -75  6 - 4 1  p l - - 0 1  

C L E a  Group 

I n t e r a c t i o n  38: 53 1 - 3 8 - 5 3  7-54 p l ,  0 1 
\ 

Error 2 5 0 - 4 3 -  ,,49, . 5 - 1 1  
; [ . =. 

Table ' 1 6  

AHOVA of + f o r n a t i o n  Test S c o r e s  for Hale and Female 

Left Plovers, Bi- t lovers  and  R i g h t  Movers 

- - Source ' - SS - 5-P -- BS - F --- Prob, 

S e x  59.73 1 = 5 9 - 7 3  12.12 , pS, 001  

C L E v r o u p  -45 2 - 23 . 0 5  n. s, 

I n t e r a c t i o n  3 2 - 3 4  2 2 1 - 1 7  4,,30 p < - 0 2  

Error 3 6 4 - 7 0  74  4 - 9 3  



T a b l e  1 7  

flean Vocabulary Test Scpres f o r  Hale and ~ e e a l e  

Left Hovers, Bi-Hovers and  R i g h t  Hovers 

SD 1 - 8 9  1 - 6 8  21  82 s ,  

F e n a l e s  --- 1 2 - 1 3  1 1 - 0 0  1 2 - 3 3  

SD 1 - 6 7  . 2 - 2  1  2 - 6 0  

T a b l e  18  

ANOVA of Vocabulary Test Scores f o r  ' 

Aale a n d  Female, L ~f t and R i g h t  Mo,vers 
/" 

1  P Sex 4 - 1 9  4 - 1 9  ' - 9 0  n. s ,  

C L E #  Group 1 4 - 3 7  1  . 1 4 - 3 7  3 -09  PN 

E r r o r  227-85  U 9 4-65 



P . 
Table 19 

, 
ANO'HA or Vocabulary T e s t  Scores .for Hale  and Female 

Left ilovers, Bi-Hovers and F i g h t  ?lovers 

Source --- 
S e x  

CLEM Group 

Interaction 

Error 

Table 20 

Rean Comprehension Test Scores f o r  Bale a n d  Female 

Left !!overs, Bi-Hovers and B i g h t  Plovers 

Left  ! • ÷ o v ~ s  -- ---- Bi-Hovers E i q h t  Hovers 

.la l es  11-50 12-33 13-10 

Females - 12.86 11.87 13-33 



AHOVA of Comprehension T e s t  Scores for 

sale and Female Left and R i g h t  Movers 

Source SS - 
Sex 7-66 

CLEB Group 1 2 . 6  

Interac t ion  3 - 9 6  

Error 197-15 

TaDle 2 2  

AHOVB of Coaprehens ion T e s t  Scores f ~r M41e and PemaZe 

Left, B i - R o v e r s  a n d  Right Movers 

Source - S S  DF - 
S e x  2.72 1 

CLEf4 Group 46-57 2 

ZnteractFon 13-05 2 

Error 379.55 74 



? 
T a b l e  2 3  

d- L 

?lean S i m i l a r i t i e s  T e s t  Scares .for !!ale and   ema ale 

P L e f t  Hovers, 31-!lovers and R i g h t  Hovers 

M a l e s  
-I_ 

SD 

Females --- 
SD - 

L e f t  #overs -- --- 

Table 24 

A N O V A  of Sim j l a r i t i e s  T e s t  Scores for 

Male  and ~ e m a l e ' ~ ~ f  t and  R i g h t  flovers 

- 
Source SS -- -- DP HS - - - F 

sex -05 1 - 05 s o  1 
, 

CLEB Group , 13 1 - 13 - 0 3  

Interaction 8-00 1 8-40 2 - 2 3  
C 

Error 384-34 49 3-76 
4 



T a b l e  25 
/' 

A m V A  of S i m i l a r i t i e s  Test Scores f o r  Male and Female 

Left Hovers, Oi- overs and R i g h t  ~ o v e & s  . 

Source -- .- SS -- DF 3s F - --- Prob. 

Sex 
1 

CLEM Group ' - 1 7  2 ..'+@ -a- .1)9 - 0 2  n-s. 

Interact ion  13.75- 2 6.88 1.77 n. s, 

Error 286.74 74 3-87 . 

7 

T a b l e  ..26 

Bean Digit  S p a n  Test  Scores of Hale and P e a a l e  

Zeft ifovers, Bi-Hovers and Right novers 

Lei t Movers -- -_ - Bi-Hovers R i q h t  tiovers 

dales 11-47 72-92 10-20 

SD 2-47 2 . 8 8  3-74>  
9 9 i 

Females --- 12-44 12.60 72-00 



Table  2_7 

ANOVA of Digit Span Test Scores for  

?Sale and Female L e f t  and B i g h t  Hovers  

S e x  20.08 1 20-08 3 - 0 2  

CLEH Group 11,Ol 1 1Y.01 1-66  
f 

I n t e r a c t i o n  3 - 2 2  1 3-22 - 4 8  

* Error 225.54 4 9  6 - 6 4  . 

T a b l e  2 8  , 

AHOVA of D i g i t  S p d  T e s t  Scores for Hale a n d  Female  
, 

I L e f t  Hovers ,  Bi-Hovers and R i g h t  Hovers-, 

, 
S o u r c e  ---- SS - -- DF -- ?IS P , - ---- Prob.  

S e x  . 10-60 1 10-60 1-62 a. s ,  

CLEH Group 30-47 2 15-23 2-33 pin-s, 

I n t e r a c t i o n  12-62 2 6-31 -96 n. s. 

Error 484,i.E 74 6 - 5 4  



- 

I e a n  Digit Forward Test Scores f o r  Bale a n d  Peaale 

L e f t  !lovers, Bi- lovers  and R i g h t  l o v e r s  

G 

Left !lovers --- -- B a o v e r s  - Rig& ! l g ~ & s  - 
. fiales 3.78 10.08 8-60 

SD 2.07 2 . 9  1 2.88 

Fena les -- 10-44 113.87 11 ,11  

SD 2.2 8 -  2, 13 1- 27 

* 

V 

T a b l e  3 0  

Bean D i g i t  Backward lest Scores f o r  Hale and Female 

L e f t  Hovers, Bi-lovers  and R i g h t  Hovers 

Hales  
-I_ 

. SD 

Females --- 
SD 

f 

Left movers v 

8 - 7 8  

2 - 3 9  

8 - 8 0  

2. 3 1  

Bi-Rovers  
--_I_ 

10-08 

1.88 

8.93 

2.66 

-% & 



T a b l e  3 1  

A N O V A  of C i g i t  Faruard T e s t  Scores f o r  

Yale and  Female L ~ f t  and R i g h t  ilovers 

Sourcs . SS -- - Dl? AS - F - --- Prob,  

S e x  30-54 1 30.54 6 - 2 8  p 1 -  02 

CLEH Group , 77 1 

Interaction 
1 

Error 2 3 8 - 3 4  4 9  
rc: 

4 - 8 6  

Table 3 2  

A N O V A  of  Digit ~ac%wara Test Scores for  

Male and Female Left a n d  Right Hovers 

Source 

S e x  1 - 0 2  1 1-82 - 2 9  

CLEPI Group 23 .39  1  23.39 3 - 6 8  

I n t e r a c t i o n  1-02 1 P 1-02  - 1 6  

Error 311,31 4 9  6 - 3 5  



Table 3 3  

AHOVA of Digit Forward Test Scores f o r  Bale a n d  Female 

Left  Borers, ~ i - h o v e r s  a n d * g i g h t  Movers 

Source SS - - DP ns -- F - --- Prob, 

S e x  32.63 , 7 3 2 - 6 3  6 - 7 1  p 5 -  02 

CLER Group 4 . 4 9  2 2 . 2 4  -42 n-s, 
L" 

Interact ion 11.71 2 '  5.85 1 - 1 0  n- s,  

Error 394-99 7Q 5 . 3 4  

T a b l e  3 4  

A N O V A  of Digi t  Backward Test Scores for Hale and Female 

 eft Hovers, Bi-Movers and R i g h t  ?lovers 

S o u r c e  --__ - SS DP -- - ns - F Pro b, --- 
S e x  -29 1 - 2 9  - 0 5  n o s ,  

CLER Group 48-05 2 2 4 - 0 3  3 - 9 6  p 1 . 0 2  

Interaction 10.41 2 5 - 2 0  - 8 6  n, s. 

Error 449-16 74 6 - 0 7  



Arj thee t i c  ~ e s t  Scores  f o r  sale and Female 

Left Plovers, Bi -Hovers  and R i g h t  novers 

fla les -- 
S D 

Females --- 
SD 

Table 36 

ANOVA of Arithmetic Test Scores for 

Male and Pemale Left and Rrght flovers 

Source -_ - S S  DF , - - dS F - --- Prob, 
- 

S e x  12-47  1 12.47 1-80  A- S, 

CLEM .Group 9-32 1 9-32 1.40 n. s,  

~ n t e r a c h ~ n  44-29 1 4 4 - 2 9  6-66 p 5 -  01  



T a b l e  37 

AHOVA of  Arithmetic T e s t  S c o r e s  f o r  B a l e  and F e n a l e  

Left novers ,  Bi-Hovers and R i g h t  Movers 

Souou~ S S  - DF 

S e x  37-87  1 

CLE3 Group 24 .19  2 

I n t e r a c t i o n  58-01 2  

Error 484.86 7 4  

PIS -- P - -- Prob. . 

37.87 5-78 p1.02 

12.09 1 - 8 5  n o s ,  

29-00 . 4 - 4 3  pF- 02  

6.55 

T a b l e  3 8  

Hean B l o c k  Design Test Scores for !ale arid female  

L e f t  novers,  Bi-Hovers  a n d  R i g h t  Wovers 
- - 

Left Hovers -- --- --- Bi-tiovers R i g h t  Hovers 

H a l e s  12-3.3 1 4 - 1 7  1 3 - 3 0  

S? l  1 - 8 8  2.44 2.4 1 

Females --- 1 2 . 1 9  12-53  1 0 - 2 2  - 
SD 2.34 2-25 1 - 4 8  * 



Table 3 9  

RHq9B of B l o c k  Design Test Scores for 

Hale and Female L f r t  a n d  Right Hovers 

S e x  31 -60  1  3 1 - 6 0  7-29  p i ,  0  1 

CLEH Group 3.03 1  3 - 0 3  -70 n. s, 
d 

I n t e r a c t i o n  X . 1 1  1 2 6 - 1 1  6 - 0 3  pr.02 

Error 212.09 4  9 4 -33  

Table 4 0  

A A O V A  of Block Design T e s t  scores f o r  Eale and Female 

Left Hovers, ,Bi-#overs a n d  Right Hovers 

Source S S  . DP ES - -- F - --- Frob, 

S e x  49-23 1 4 9 - 2 3  1 0 - 4 2  ~1,002 

CLEM Group 3 1 - 5 5  -2 1 5 - 7 0  3 - 3 4  pS- 04 

Error 349-49 74 p 7 2  



Table 4 1  

Yean Object Assembly l e s t  Scores t o r  Rale and Female 

Left Hovers, Bi-llovers and R i g h t  d o v e r s  

L e f t  Kovers - -- --_-- Bi-&overs B i g h t  zovers - 
i 

Males -- 10-33 13-08 10-60 , 

SD 1.94 1- 6 2  3- 06 

females --- 10.44 11-00  10.44 

" SD 1 - 5 5  2.00 1-01 

Error 230.56 49 . 4-30 

# 

T a b l e  4 2  

A N O Y A  of O b j e c t  Assembly  Test  Scores f o r  

?!ale and Fe-male L ~ f t  and  R i g h t  ?lovers 

Source 
--I-- ss - -- DF ns -- - F --- Prob,  

Sex -01 1 a - 0 1  - 0 0  n, s. 
. . 

CLEQi Group - 2 3  1 - 2 3  , 95 n, s, 
.,I 

Interact ion -3 -20 - 1 -20 -05 11,s- 



Table 4 3  

b AHOVA of cpject Assembly Test Scores for Plale a n d  F e ~ a l e  

L e f t  Hovers, Bi-Hovers and Right Movers 

Source --- S S  - - DF . # S  -- - F , I  Prob 

Sex 1 , 56 1 ' . 1-56 39 n. so 

C L Z N  Group - 43 2 - 2 2  05 n, s ,  

Interaction 3;84 2 1-92 -48 n, s, 

Error 295-48 7 4  3-99 . 

Table 44 

nean P i c t u r e  Arrangement Test scores  far d a l e  a n d  Female 

Left aovers, Bi-Hovers and Right Flovers 

, . 
L e t t  Hovers -- B i - B o v e ~  - R iqht Hovers 

i 

9 
d a l e s  1 3 - 0 0  13-08 -- 7 3 - 8 0  

Females --- 



A 

nean )Picture  Coaiplet ioc  Test  Scores f o r  ?la16 a n d  P h l e  

Left Hovers, Bi-Hovers and R i g h t  Rovers 

na les --- 

P e a a l e s  ---- 

L e i  t &lovers - --- -- Bi-Hovers 

10.50' 12-58 

2-05 2 - 2 3  

R i q h t  lover2 - 

4 A B O V A  of Picture Arrangement.Test Scores for 

g a l e  a n d  Female Left and R i g h t  Hovers 

S e x  1 3 - 9 1  1 1 3 - 9 1  1 - 5 0  
'kr 

CLEfl Group 1 - 0 4  1 1. 0 4  - 1 1  
d 

I n t e r a c t i o n  3 - 1 3  1  3, 13 -34 

Error 455-09 49 9- 29 , 



T a b l e  4 7  

' .  A N O V A  3f Picture ~ r r a n ~ a n e g t  T e s t  S c o r e s  for ! •÷ale  and  f e m a l e  

L e f t .  Hovers, Bi-Movers and ~ i ~ h t  !!overs 

Source --- SS ' - - DP -- BS P - ---. Ptok. 
. , 

Sex 18-25  1 13-25  2,d04 n - s ,  

CLEd G r o u p  1.43 2 a 72 -08  n-s. 

I n t e r a c t i o n  3 - 1 9  2 ,  1-59 - 1 8  <a n. s, 

Error 660 -94  7 4  8 - 9 3  

T a b l e  4 8  

AHOVA of Picture  ~ o s i p l e t $ o n  T e s t  Scores for 

+. Hale and  Female L e f t  and R i g h t  ! l o v e r s  
7 

3 

Source - : SS - - DF 

S e x  
i 
\ - 3 1  1 
i 

CLE?! Group , 1 - 3 0  1 

I n t e r a c t i o n  
-4 

72.82 1 

Error  431.54 4 9  

3s - P - Prob,  

- 3 1  -04 n- s,  



> Table 49 

A N O V A  of Picture completion T e s t  Scores for Hale  a n d  Female 

Left Hovers, Bi-Hovers and  Right Hovers 

Source S S  - . - DF RS - - F Prob, ---- 
Sex  4 - 4 6  1 4.46 -57 n. s, 

CLEM Group 10.37 2 5-18 - 6 6  n-S. 

Interac t ion  

Error 582-85 .  74 7.88 

T a b l e  50 

dean D i g i t  Symbcl Test Scores for  Hale  and Female 

Left Hovers, Bi-Bovers and Right novers 

Left Ilovers - Bi -Bovers  B i q h t  Hovers - 
Hales 11.39 10.50 10-10 

, 
SD 2.20 2-43 1-29  

Females 12- 56 11-93 12,oo 

SD 1-67 2 - 3 1  2-35 



T a b l e  51 

A H O V A  of  D i g i t  Symbol Test Scores for 

f la le  and Female Lcf t a?d Right Movers 

S e x  28- 70  1 2 8 - 7 0  7.68 p1.01 

CLEd Group 10.41 1 1 0 - 4 1  2-79 p<, 10 

I n t e r a c t i o n  7 - 6 0  1 1.60 -43 n, s, 

183- 12  4 9 Error 3 - 7 3  

A N O V A  of Digit Symbol Test S c o r e s  f or  Bale  a n d  Female 

Left ilovers, Bi-lovers and Bight Movers 

Source -- SS -- -- DP d S  -- - P Pro b, ---- . 

Sex 42 .39  ' 1 42-39. 9.71 pF. 003 

CLEH Group 13-60 2 6 - 8 2  1.56 n , s ,  

I n t e r a c t i o n  1 - 6 0  2 - 8 0  - 1 8  A, S, I 

Error 3 2 3 - 0 5  7 4  4-37 



i 

Table 53. 

Mean Verba l  XQs f o r  Hale and Female 
I a 

  eft Hovers, Bi- lovers  and R i g h t  f4orers 

Left ?!overs -- _I__- 

SD 9.40 1 1 -  28 16-55 

Fena les --- , 117,13 111)- 20 110*00 

- A B 

/ T a b l e  54. 

AHOVA of Verbal IQs for 

nale and Female Left and  Right  Hovers 

% -  

Source -- 
S e x  39-55 1 39-55  i 3 3  n. so 

CLEH Group 12-87 12-87 - 1 1  n, s ,  1 

Interac t ion  - 451 -55 1 451.55 3-79 PC, 06 

Error  5839-15 4 9 119-77 



k 

- 
Table 5 5  ' 

ANOVA of Verbal  fQs for Bale and Pepale 
% 

- L e f t  Hovers, Ei-flovers and ~ i ~ h t  Hovers 

S e x  175.04 
a 

175.04 1.51 n. s. 

CLE!! Group 111-98 2 55-99 c - -48 n, s, 

I n t  e r a d t i o n  5 84'. 07 2 ,292.04 2-52 p 1 . 0 9  

Error $589-79 74 116,W 

I . 

T a b l e  5 6  

7 Mean Performance IQs f o r  Hale a n d  Female 

L e f t  Clovers, Bi-novers and R i g h t  Plovers 

Left Movers -- -_ B i - R o v e r s  - B iq h t &mggs 
9 

Bales --- 111-17 -' 115.92 112.40 

SD 9-31 11 -  36 12-45 

Females -- 114-31 113- 33 107-22 

SD 8-8 1 14-89 15-34 



. - 
Table !i? 

A N O V A  of Performance I Q s  for 

Hale and F e ~ a l e  Left flovers and  Right #overs 

Source ---- Prob, a -- 
Sex 12-54 1 1 2 - 5 4  -10 n, s, 

CL ECI . Group 104,21 1 134 .21  - 8 6  A- s* d 

Interaction 210.48 1 210.48  1-74 . n - s .  

Error 5 9 1 1 . 8 9  4 9 120.65 

T a b l e  58 
I 

i 

ABOVA of Performance IQs for  Hale and Female 

Left Hovers, Bi-Movers 

source - SS i) P -- 
Sex 4 4 - 4 5  1 

CLEM ~ r o u ~  256.94 2 

Interaction 243.83 2 

Error 10436,13 7 4  

/ 

and R i g h t  Rovers 



Table 5 9  

lean P u l l  Scale IUs f o r  f l d l e  and  Pemale 

Left !lovers, Bi-Hovers and R i g h t  Movers 

L e f t  Ploger~ -- . - Bi-Plovers . 9 i g h t  

dales --_ 1 1 3 - 6 1  ..& 
120- 0 8  l I 7 . 4 0  

p SD &$ 
3 Females 

--?4!$& -- 

Table 60 

A N O V A  of ru l l  ~ c a 1 . e  IQS f o r  

l a l e  and Pemale .left a n d  Righf Hovers 

Source --- SS -- -- DP- PIS -- - F Prof;, 

S e x  26 .66  
\ 1 26-66 -24 n, s, 

CLEa Group I 49-52 49-52 -44 n.3, , 

0 I 

Interaction 409-87 1  409.87 3 . 6 5  p < ,  06 

Error 5496-50 49 112-17 



Table 6 1  

A N O V A  o f  F u l l  Sca le  IQs for Hale and Female 

Left flovers, 01-Flovers and  R i g h t 7  Movers 

Source ---- -- S S  - DF ,p - F -- Prot;. 

S e x  103.60 1 103-60 - 86 n- so 

CLEH G r o u p  208.10 2 104. 0 5  -87 n, s ,  

Interaction 489.66 2 244.83 2-04 n - s ,  

Error 8877.41 -7 4 119.97 



111. D i s c u s s i o n  

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

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

c o g n i t i v e  a b i l i t y .  S e v e r a l  CLEH by sex i n t e r a c t i o n  e f f e c t s  were 

i d e n t i f i e d ,  W i t h  r e f e r e n c e  t o  C L E B  and verbal ability, the 

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

m e a s u r e s  of verbal c o m p r e h e n s i o n  ( I n f o r m a t i o n ,  V o c a b u l a r y ,  

C o m p r e h e n s i o n ,  S i m i l a r i t i e s )  was found  o n l y  for a a l e s ,  Male 

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

m o v e r s  a n d  t h i s  clearly s u p p o r t s  t h e  CLEfl m o d e l  of  

h e r a i s p h e r i c i t y .  F o r  female subjects, r i g h t  and  l e f t  movers were 
9r 

not significantly differentiated by t h e i r  p e r f  o r m a r i c e  o n  these 

tests. 

S i m i l a r l y ,  w i t h  reference t o  CLE& a n d  n o n v e r b a l  ability, 

the p r e d i c t e d  s u p e r i o r i t ?  of l e f t  m o v e r s  o n  tests s e l e c t e d  a s  

measures o f  p e r c e p t u a l  organization ( B l o c k  Design, O b j e c t  

Assembly) was found o n l y  r o r  f e m a l e s  o n  t h e  B l o c k  Design 

s u b t e s t ,  Fema 1e 'left m o v e r s  scored s i g n i f i c a n t l y  h i g h e r  t h a n  

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

f i n a i o g s  o f  G a l i n  a n d  O r n s t e i n  ( 1 9 7 2 ) -  These( r e s u l t s  i n d i c a t i n g  
" 

f e a a l e  l e f t  m o v e r s  excel on tests o f ,  v i s u o s p a t i a l  a u i l i t y  

p r o v i d e  s . u p p o r t  f o r  t h e  CLEH model.  , N a n v e r b a l  test perfo'rmance . . , 

failed t o  s i q n i f  i c a n t l p  d i f f e r e n t i a t e  male l e f t  mcvers Ofros 

right movers. 



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

c o g n i t i v e  abi l . ik ,$h.  c o : r s ~ l i c a t e  t h e  CLEfl m o d e l -  Bakan (1  96 9)  
a. a- 

p r o ~ o s e d  t h a t  . ments of t h e  e y e s  t o  t h e  r i g h t  a r e  i n d i c a t i v e  .. 
o f  i n c r e a s e d  left here activity " v h i l e  m o v e m e n t s  t o  t h e  

left i n d i c a t e  i n c r e a s e d  r i g - h t  hemisphere a c t i v i t y ,  The sex 

d i f f e r e n c e s  obserwrd i n  t h i s  s t u d y  s u g g e s t  t h a t  b e c a u s e  

hemispheric organization o f  f u n c t i o n  is d i f f e r e n t  i n  males a n d  

females, t h e  relationship between CLEI a n d  c o g n i t i v e  a b i l i t y  is 

a l s o  d i f f e r e n t  f o r  males a n d  females, 

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

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

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

of  l e s i o n  b y  sex i n t e r a c t i o n  f r e q u e n t l y  found i n  

c l i n i c a l  s t u d i e s  i n v e s t i g a t i n g  t h e  r e s u l t s  of  u n i l a t e r a l  brain 

i n j u r y  ( L a n s d e l l  E Urbach, 1965; L a n s d e l l ,  1968; McGlone,  1 9 7 8 ) -  
, 5 

As f i c G l o n e  (1980) n o t e s ,  t h i s  l i t e r a t u r e  c o n s i s t e n t l y  s u p p o r t s - '  - 
k 

t -he n o t i c n  of great  cr  l e f t  h e m i s p h e r e  l a t e r a l i z a t i o n  oi verbal 

f u n c t i o n s  i n  males than In f e ~ a l e s ,  Similar  r e s u l t s  h a v e  b e e n  

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

t e c h n i q u e s  ( R c G l o n e ,  1 9 8 )  ' C o n c l u s i o n s  r e g a r d i n g  sex 

d i f % f e r e n c e s  i n  h e m i s ~ h e r i c  s ~ e c i a i i z a  t i o n  f o r  v i s u o s p a ' t i a l  

f u n c t i o n s  are n o r e  t e n t a t i v e ,  a l t h o u g h  some researchers h a v e  
id 

s u g g e s t e d  - that males d e m o n s t r a t e  increased r i g h t  h e m i s p h e r e  

s p e c i a l i z d t i o n  f o r  these f u n c t i o n s  a s  w e l l  ( L a n s d e l l ,  1968; 
. . 

McGee, 1 9 7 9 ;  H a r r i s ,  1 9 7 8 )  , 



The r e s u l t s  of  t h i s  study are  c o n s i s t e n t  w i t h  sex 

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

l a t e r a l i z e d  f o r  v e r b a l  f u n c t i o n s ,  S u c h  t h e o r i e s  woul'd p r e d i c t  

t h a t  male r i g h t  m o v e r s  should d e m o n s t r a t e  b e t t e r  v e r b a l  
P 

a b i l i t i e s  t k a n  male l e f t  movers. I n  c o n t r a s t ,  b e c a u s e  of 

b i l a t e r a l  r e p r e s e n t a t i c n  of v e r b a l  functions i n  f e m a l e s ,  . lei t 

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

p e r f o r m a n c e  cd s u c h  neasuces. This i s  p r e c i s e l y  t h e  k a t t e r n  cf 

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

I t  is someuhat  more d i f f i c u l t  t o  i n t e r p r e t  t h e  present 

r e s u l t s  r e g a r d i n g  t h e  r e l a t i o n s h i p  between C L E H  a n d  n o n v @ r b a l  

a b i l i t y .  S e x  difference m o d e l s  p o s t u l a t i n g  g r e a t e r  r i g h t  

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

(McGlone, 1978 ; B r y d e n ,  1979) w o u l d  p r e d i c t  s u p e r i o r  s p a t i a l  

a b i l i t i e s  i n   ale left movers r e l a t i v e  t o  male r i g h t  m o v e g s  

, w h i l e  f e m a l e  left a n d  right ffiovers s h o u l d  n o t  v a r y  in. the 

p e r f  o r m a o c e  o n  t h e s e  t a s k s 1  A s  previously s t -a ted ,  t h i s  s t , u d y  

found n o  s i g n i f i c a n t  d i f i e r e n c e s  i n  s p A t i a l  a b i l i t y  b e t w e e n  male 

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

s i g n i f i c a n t l y  h i g h e r  B l o c k  C e s i g n  scores t h a n  'd,id female r i g h t  

movers. These results s u g g e s t  t h a t  & f e a a l e s ,  r a t h e r  t h a n  h a l e s ,  
? 

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

f u n c t i o n s ,  As n o t e d  i n  lYcGlone4s (1980)  r e v i e w  o f  t h e  sex 

d i f f e r e n c e  r e s e a r c h ,  l i t t l e  s u  Eport is  a v a i l a b l e  tor this 

i n t e r p r e t a t i o n ,  



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  these f e s u l t s  may be  that 

fern a l e  r i g h t  m o v e r s ,  d e ~ o n s t r a t i n g  preference f o r  l e f t  

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

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

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

s u c c e s s f u l  o n  these tasks ,  This i n t e r p r e t a t i o d  h a s  a l s o  - b e e n  

s u g g e s t e d  by Hannay (1976) who n o t e d  t h a t  f e m a l e s  d e m o n s t r a t i n g  

l e f t  v i s u a 4 - f i e l d  s u p e r i o r i t - y  for r e c o g n i t i o ~  o f  s p a t i a l  

in•’ o r n a  t i o n  s c o r e d  s i y  n i f l c a n t l y  h i g h e ~  oo the U AIS a l b c k '  D e s i g n  

s u b  test t h a n  females shoving r i g h t - v i s u a 2  f i e l d  s u p e r i o r i t y .  
* c 

V i s u a l  field superiority was not related t o  Block Design test 

-formance i n  males, Similar explanations have b e e n  p r o p o s e d  ty 
6 

K i m b a l l  ( 1 9 8 2 ) ,  h o w e v e r  e m p i r i c a l  s u p p o r t  f o r  t h e s e  - 
w 

i n t e r p r e t a t ' i o n s  i s  q u e s t i o n a b l e ,  F o r  e x a m p l e ,  n c G l o n e  (1982)  
P 

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

s a m p l e s  f a i l e d  ' t o  Seport the u s e  of' v e r b a l  s t r a t e g i e s  more 

f r e q u e n t l y  t h a n  a a l e  s u b . j e c t s .  S h e  c o n c l u d e d  that h e r  resu'lts 

i n d i c a t i n g  sex d i f  fekences i n *  l a  t e r a l i z a t i o n  f o r  v i s u o s p a t i a l .  

f u n c t i o n s  c o u l d  n o t  b e  a t t r i b u t e d  t o  s e x  dif terences  i n  the use 

o f  v e r b a l  s t r a t e g i e s  .on s u c h  t a s k s ,  It appea r s  that'  t h e  

interpretation o f  t h e  c u r r e n t  r e s u l t s  awaits - a  more 

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

l a t e r a l i z a t i o n  of s p a t i a l -  f u n c t i o n s -  
- 

T h e s e  r e s u l t s  stress t h e  i s ~ o r t a n c e  of  e x a m i n i n g  sex a s  a 

m o d e r a t i n g  v a r i , a b l e  In future CLEH - r e s e a r c h ,  S e v e r a l  s t u d i e s  
L 

i n c o r p o r a t i n g  CLE# as a B e a s u s e  of  h e m i s p h e r i c  a c t i v a t i o n  h a v e  



C 

f a i l e d  t o  r e p o r t  s e x  of s u b j e c t s  ( O g l e ,  1971) , o r  h a v e  s e l e c t e d  

o n I y  r i g h t  h a n d e d  ma.les ' f o r  t h e i r  s a m p l e s  (Gur  & Rehyer, 1 9 7 3 ;  

Gur & i i e i v i c h ,  1980) .  Others h a v e  c o n t r o l l e d  f o r  sex b j  

i n c l u d i n g  9 0 t h  males and f e m a l e s  i n  t h e  s u b j e c t  p o o l ,  y e t  h a v e  
\ 

f a i l e d  t o  examine CLEW by  sex i n t e r a c t i o n  effects  (Bakan  S 

S h o t l a n d ,  1969;  T u c k e r  & S u i b ,  1969)- The f e u  s t u d i e s  w h i c h  have '  

e v a l u a t e d  CLEH by s e x  interacticn effects r e p o r t  a d i t f e r e n t  

pa t t e r r ?  o f  r e s u l t s  f o r  male a n d  f e m a l e  s u b j e c t s , ' P o r  e x a m p l e ,  
3 

Strayer (19b8) f o u n d  r i g h t v a r d  eye m o v e m e n t s  were a s s o c i a t e d  
C 

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

r e l a t i o n s h i p  wads not s i g n i f i c a n t  f o r  females. S i m i l a r l y ,  G ur, a n d  
. . 

u  (1  97Q) observed t h a t  h y p n o t i c  ' s u s c e p ~ i b i l i t . y ,  was n e g a t i v e l y  
.. 

re la ted  t o  t he  oumbe'r of e y e  ; o r e i n e n t r  t o  t h e  r i g h t  f o r  males, 

. - w h i l e  t h e '  c o r r e l a t i o n  between these v a r i a b l e s  was 11ot 

s i g n - i f i c a n t  f o r  females. These r e s u l t - s ,  i n  c o n j u n c t i o n  w i t h  t h e  e - 
, .f i n d i p g s  ' o f  t h e  p r e s e n t  s t u d y ,  e m p h a s i z e  t h e  i m p o r t a n c e  o f  - ' *  - 

,*. -'. 

e v a  l u a t i p q .  s e x  by. CLEH i n t e r a c t i o n  e f f e c t s  i n  k t i t u r e  r e s e a c c h .  
.. / 

  he ' c u , r c e &  ' r e s e s r c h .  also p ~ o v i d e s  some i n - t e r e s t i n g  

o b s e r v a t i o n s  r e g a r d i n g  the F&rf b r k a n c e  of i n d i v i d u a l s  who f a i l  
" 0  1 

b- e 
t o  d e m o n ~ t r a t e  d i r e c t i o n a l  ' c o n s i s t e n c y  i n  the CLE3 response, 

- > 

This g r o u p  c o m p r i s e d  a p p r o x i m a t e l y  34% of t h e  s t u d y  sample 

s u g g e s t i n g  b i - m o v e r s  r e p r e s e n t  a s u b s t a n t i a l  portion of t h e  
- - 

g e n e r a l  p o p u l a t i o n ,  B s i m p l e  prediction of t h e  C L E n  mode l  wou ld  

b e  t h a t ,  c o m p a r e d  t o  left and  r i g h t  m o v e r s ,  these i n d i v i d u a l s  

s h o u l d  s h o u  a n  intermediate l e v e l  of p e r f o r m a n c e  o n  v e r b a l  a n d  

n o n v e r b a l  t a s k s ,  This p a t t e r n  o f  r e g u l t s  w o u l d  be c o n s i s t e n t  



.with the g r e a t e r .  d e v e l o p m e n t  o f  v e r b a l  skills b~ r i g h t  m o v e r s  

because of t h e i r  p r e f e r e n c e  f o r  left h e m i s p h e r e  p r o c e s s i n g  a r d  

t h e  g F e a t e r  d e v e l o p m e n t  of v i s u o s p a t i a l  s k i l l s  bx left m o v e r s  . 
b e c a u s e  o f  t h e i r  preference f o r  r i g h t  h e m i s p n e r e  p r o c e s s i n g -  I n  

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

v e r b a l  a n d  v i s u o s p a t i a l  stills d u e  t o  t h e i r  lack of preference 

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

S c a n n i n g  p e r f  o r r n a n c e  B e a n s  f o r '  l e f t  m o v e r s ,  b i - m o v e r s  a u d  - 
r i g h t  R o v e r s  across, a l l  GIAIS-R s u b t e s t s  selected a s  m e a s u r e s  o f  

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

between d i r e c t i o n  o f  CLEM r e s p o n s e  a n d  cognitive a b i l i t y  i s  n o t  

clearl'g l i o e a r .  T h e  results of t h i s  s t u d y  i n d i c a t e d  t h a t  Left  

. m o y e r s ,  hi-movers - a n d  r i g h t  m o v e r s  d i d  not d i f f e r  i n  v e r b a l  

a b i l i t y  a l t h o u g h  o i - m o v e r s  > a c h i e v e d  h i g h e r  B l o c k  Design s u b t e s t  

- .  s c o r e s  t h a n '  o o t h  l e f t  a n d  r i g h t  m o v e r s  i p d i c a t i n g  t h a t  

- i n d i v i d u a l s  who 9 a l l  t o  d e n c o s t r a t e  d i r e c t i o n a ' l  consistency may 
, #  ., - 

excel  o n  t a s k s  o f  v i s u o s p a t i a l  a b i l i t y . 1  T h e s e  f i n d i n g s  a r e  n o t  

consistent w i t h  the r e s e a r c h  cf ifoffman a n d  Kagan (1977) v h o  

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

arid r i g h t  movers o n  the' Elock Design test, However ,  b o t h  t h e \  
+ 

c u r r e n t  r esu l t s  a n d  t h e  findings of Hpff man a n d  Kagan  (1977)  

. sugge&t  bi-ioov6r.s d o  n o t  c o n s i s t e n t l y  d e m o n s t r a t e  l e r r l s  o f  , ' 

pkrfom'ance which . a r e  i n t e r m e d i a t e  t o  those n o t e d  f o r  left a n d  

r r g h t  m o v e r s -  P e r h a p s  t h e  p e r f o r m a n c e  of 

c o n p l e . t e l y  a t t r i b u t a b l e  to t h e i r  l a c k  of 

?3 r i g h t  h e m i s p h e r e  ~ r o c e s s i n g -  It  may b e  t h a t  bo ' th  ver p l  a n d  



. 
% 

nonverbal f u n c t i o n s  a re  more b i l a t e r a l 1 1  represented i n  
/r" 
I b i -  e o v e r s .  T b e s e  s F e c u l a t i b n s  await f u r t h e r  research evaluating 

7 
t h e  c o q n i  t i v e  a b i l i t i e s  abd neorophy s i o l o g i c a l  r e s p o f i s e s  o f  

b i - m o v e r s ,  A t  p r e s e n t ,  i t  is c lear  t h a t  these i n d i v i d u a l s  

r e p r e s e n t  a  s u b s t a n t i a l  p o p u l a t i o n  a b o u t  which l i t t l e  i s  known. 

Two a d d i t i o n a l  c o n c l u s i c n s  were n o t e d  from t h i s  research, 
.. 

F i r s t ,  a v a i l a b l e  tasks f o r  e v a l u a t i n g  s p a t i a l  a b i l i t y  tend t o  h e  

more v a r i e d  a n d  less well v a l i d a t e d  t h a n  t h o s e  a s s e s s i n g  v e r b a l  'B 

a b i l i t i e s .  As HcGlc~e a n d  Kertesz. JI973) h a v e  pointed out, 

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

n o n v e r b a l  Lystems a n d  c o n s e q u e n t l y  it i 9  d i f f i c u l t  t o  i d e n t i f y  

\ m e a s u r e s  w h i c h  a s s e s s  o n l y  s k a t i a l  skills. T h e r e  c a n  b e  l i t t i e  

,-- d o u b t  t h a t  r e s e a r c h  i n  t h i s  area uould b~ c l a r i f i e d  by t h e  i 4) 
r e f i n e m e n t  a n d  v a l i d a t i o n  o f  t a s k s  f o r  a s s e s s i n g  r i g h t  , 

h e m i s p h e r e  functioning, Second, i n  1 n o r m a l  p o p u l a t i o n ,  i t  . is 
P 

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

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

differences a r e  t y ; i c a l l y  small, For t h i s  reason,  t h e s e  

differences may o n l y ,  becoee a p p a r e n t  i n  , studies, u s i n g  . l a r g e  

s a m p l e s ,  Hore i m p o r t a n t l y ,  u h i ' l e  s u c h  i n v e s t i g a t i o n s  c c n t r i k u  te  

t o  a more  s o p h i s t i c a t e d  u n d e r s t a n d i n g  of h e m i s p h e r i c  
b 

s p e c i a l i z a t i o n  of f u n c t i o n ,  j e n e r a l i z a  t i o n s  v ith reference t o  
8 * 

i n d i v i d u a l  d i f r e r e n c e s  - i n  c o g n i t i v e  a b i l i t i e s  are clearly 

l i m i t e d ,  

In summary, t h i s  research ~ r o v i d e s  s n ~ p o t t  for B a k a n 9 s  

(1969)  CLEH m o d e l  of h e m i s g b e r i c i t y  a n d  emphasizes t h e  



i ~ p o r t a s c e  of sex a s  a moderating v a r i a b l e  i n  this research. 

Further research is necessary tc e s t a b l i s h  a n  understanding of 

sex-re lated  differences in h e m i s p h e r i c i  ty, as are i n v e s t i g a t i o n s  

evaluat ing  the cognitive abilities of i n d i v i d u a l s  who fail tc  

d e ~ a n s t r a t e  d i r e c t i o n a l  consistency i n  the C L B B  response. 



Appendices 

A p p e n d i x  4 ; CLEB A s s e s s m e n s  Questions 

Rhat  is t h e  meaning o f  the proverb: a watched pot never 

b o i  Is, 

Hhat is t h e  meaning of t h e  p r o v e r b :  i t  is an  ill wind t h a t  

b l o w s  ro one - 'good  f o r t u n e ,  

Rake u& a sentence using two  forms of the same verb- 

T e l l  me tuo v e r k s  b e g i n n i n g  with "Nn, 

Uhat is t h e  iaeaning of t h e  ~roverb: a Eoor worker b l a m e s  h i s  

tools ,  

S p e l l  "therapeuticn, 

What is t h e  aeaning of t h e  p r o v e r b :  C a l l  n o  man happy  ' t i 1  

h e ' s  dead ,  

L i s t  two adverbs, 

R h a t  is the meaning of t h e  proverb:  l e n d  your money a n d  lose  

y o u r  friends, 

What is t h e  a e a n i n g  cf the proverb: more t h a n  enough is too 

nuch. 
3 

List tvo p r e p o s i t i o n s ,  
3 

a h a t  is the meaning of t h e  p r o v e r b :  words should te weighed, 

n o t  counted, 

% h a t  is the ~ e a c i n g  of t n e  p r o v e r b :  h e  is rich who bas few 



uan ts, 

14, D e f i n e  i n f l a t i o n .  
9. 

IS. Uhat  is  the meaning o f  t h e  prov-erb: a r o l l i n g  stone gathers 

no moss, 

16. Hake u p  a sentence using t w o  advqrbs.  

17, Tell me t w o  verbs b e g i n n i n g  w i t h  "Em, 

18. @ h a t  is the meaning of t h e  p r o v e r b :  the h a r d e s t  work is t o  

go idle. 

19. Pbat is t h e  meaning o f  the l r o v e r b :  what s a d d e n s  a v i s e  man, 
* i 

gladdens a fool,  

20, Define the word n e c o n o m i c s M ,  



A m e n d i x  g ; -tog 2 Loadin=  - --- 
on HAIS-3 T e s t s  fs EN& & G r o u p s  - - 

Test -_ --_ 38-19 20-24 --_ 25-34 35-44 --- 
In'formation - 0 5  - 10 - 13 - 08 

D i g i t  Span - 9 1  - 8 7  - 88  19 

Vocabu lary -02 - 12 - - I 1  -- 02 
'Arithmetic  

Comprehens ion  

Si mila ri t ies  

Picture 
C o  a p l e t i o n  
Picture 
Arrangement 
Block 
Des ign  
Oh 3ect 
Assembly 
D i g i t  
Sy rnbol 



A p p e n d i g  C ; Factor 2 Loadinqs  
on t h e  Y B I S - R  Tests for Four Aqe Groups  - - --_I -- - - 

D i g i t  Span 

Vocabn larp 

A r i t h m e t i c  

t Comprehension 

Si nila ri t ies  

Picture 
Co i l lplet ion 
Picture 
Arrangeaen t 
B l o c k  
Design 
O b j e c t  
A s s e m b l y  
D i g i t  
Symbol  



AJJ%&~ g ; Factor 5 Loadinqs  
on t h e  U A I S - 8  Tests for  Pour Age Gzoups - - -- -I - - 

T e s t  - -- 18- 19 -- 20-24 -- 25-34 
I 

In format ion  -,OQ - 05 - 1 2  

Digit Span -04 -, 06 - 0 3  

V o c a b u l a r y  -001 -09 - 1 3  

A r i t h m e t i c  - ,27 - 24 -,08 

comprehens ion  - 1 2  00  - 1 0  
\ 

S i  a i l a r i  ties -01 -, 04 i -- 12 
\ 4 

Picture - 1 1  -93 -90 
Cornple  t i o n  
Block - 0 1 3  - 1 8  - 1 1  
D e s i g n  
Object - 3 3  -, 15 -02 
B s s e m b l y  
D i g i t  - 1 1  -, 03 - 0 3  
Symbol 



C o d i n g  Key : 

Columns 1-3: S u b j e c t  i d e n t i f i c a t i o n  

Columns 5-6: S e x  (01  H a l e ;  0 2  Female)  

Columns 8-9: Age 

Columns 11-  12: H a n d e d n e s s  S c o r e  

Columns 14-15: I n f o r m a t i o n  ~ e s t '  s c o r e  

Columns 17-18: D i g i t  S p a n  Test score 

Columns 20 -21  : V o c a b u l a r y  Test score 

Columns 23-24:  Arithmetic Test score 

Columns 26-27:  Comprehens ion  Test score 

Columns 29-30: S i m i l a r i t i e s  Test score 

c o l u m n s  32-33:  P i c t u r , e  Completion Test score 

c o l u m n s  35-36: P i c t u r e .  Arrangement Test score 

Columns 38-39: Block Design Test score 

Columns 41-42: Object Asserbly Test score\  

Columns 44-45: D i g i t  Syahcl '  Test score 

c o l u m n s  47-49: V,erbal IQ 

Columns 55-57: Full Scale IQ 

Columns 59-61 : Percentage o f  rijh tward CLER 
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