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ABSSBACT 

TWO s t u d i e s  a re  r e p o r t e d  t h a t  were d e s i g n e d  to assess t h e  

h y p o t h e s i s  that a s y m m e t r i e s  i n  c o n j u g a t e  l a t e r a l  e y e  movement 

[CLEB) , d e f i n e d  o p e r a t i o n a l l y  a s  t h e  d i r e c t i o n  of t h e  s u b j e c t t s  

i n i t i a l  g a z e  s h i f t  f o l l o w i n g  p r e s e n t a t i o n  of a p rob lem f o r  

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

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

t h e  r e l a t i v e  i n i t i a l  i n v o l v e m e n t  of t h e  h e a i s p h e r e s  during 

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

The first s t u d y  l o o k e d  a t  d i f f e r e n c e s  i n  l o n g  term free recall, 

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

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

d e s i g n e d  t o  e l i c i t  eye movements. s i g h t - ~ o v i n g  a n d  l e f t - m o v i n g  

g r o u p s  were c o m p a r e d  u n d e r  t h r e e  s e p a r a t e  se t s  of i n s t r u c t i o n s  

a s  t o  t h e  s t r a t e g y  { i n t e r a c t i v e  i a a g e r y ,  v e r b a l  a s s o c i a t i v e  

l i n k a g e s ,  o r  s u b j e c t i v e l y  d e r i v e d  m e d i a t o r s )  t o  b e  u s e d  i n  

re inember ing  abs t rac t ,  a s  well a s  c o n c r e t e ,  noun t r i p l e t s ,  The 

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

i n t e r a c t i v e  i a a g e r y  m e d i a t i o n  i n s t r n c t i o n s  was c o n t r a r y  t o  

e x p e c t a t i o n s  b a s e d  o n  the a b o v e  ~ e n t i o n e a  h y p o t h e s i s ,  



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

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

between CLEBs and  pe r fo rmance  on o b  jectlve t es t s  r e l a t e d  t o  

v i s u a l  imagery ,  a s  well a s  s u b j e c t i v e  r a t i n g s  of  image ry  

~ i v i d n e s s  a n d  c o n t r o l ,  CLEns were f o u n d  t o  b e  s i g n i f i c a n t l y  

r e l a t e d  o n l y  to a  f a c t o r  d e f i n e d  by  p e r f o r m r i c e  on o b j e c t i v e  

tests r e f a t e d  t o  v i s u a l  i ~ a g e r y .  T h e  d i r e c t i o n  o f  t h e  

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

e f f e c t i v e l y  on t h e s e  t e s t s .  
\4* 

T h e  r e s u l t s  of t h e  two s t u d i e s  a r e  d i s c u s s e d  w i t h  r e s p e c t  t o  

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

t h e o r e t i c a l  f o r m u l a t i o n s  t h a t  ~ i g h t  a c c o u n t  f o r  t h e s e  f i n d i n g s ,  
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Con j u g a t e  L a t e r a l  E yeaovement  Phenomenon 

It h a s  been  n o t e d  f u r  s o a e  t i a e ,  t h a t  a p e r s o n  who is asked a 

q u e s t i o n  t h a t  r e q u i r e s  some c o n s i d e r a t i o n  i n  o r d e r  t o  

f o r r e u l a t e  a n  a n s w e r ,  wial l o o k  away t o  o n e  s i d e  o f  t h e  

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

b e e n  t e r m e d  c o n  j u g a t e  l a t e r a l  eye-movement (CLEBLYf) by  Bakan 

(1969,  I W I ) ,  An e a r l y  h y p o t h e s i s  w i t h  r e g a r 4  t o  t h i s  b e h a v i o r  

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

c o n c e n t r a t i o n  on t h e  p r o b l e ~  a t  hand  ( B r a ~ u e l l ,  1927 ,  c i t e d  b y  

Bakan,  1971), 

Day f f 9 6 & , l 9 6 7 a , l 9 6 7 b , l 9 6 8 )  a a d e  f u r t h e r  o b s e r v a t i a n s  of t h i s  

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

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

H.E! t h o a g h t  t h a t  this b e h a v i o r  d i c h o t o n i z e d  t h e  p o p u l a t i o n  i n t o  

r i g h t - a o v e r s  a n d  lef t - @ o v e r s  a c c o r d i n g  t o  t h e  p r e d o m i n a n t  

d i r e c t i o n  of l o o k i n g ,  d u r i n g  r e f l e c t i o n  o n  a  nutabex o f  

q u e s t i o n s ,  H e  f o u n d  s e v e r a l  correlates of e y e - a o v e a e n t  

d i r e c t i o n  a n d  t h e o r i z e d  t h a t  it was r e f a t e d  t o  t y p i c a l  

p a t t e r n s  of a t t e n t i o n a l  d i s t r i b u t i o n ,  fie d e s c r i b e d  

r i g h t - m o v e r s  a s  e x t e r n a l l y - o r i e n  t e d  v i s u a l  a t t e n d e r s  who ,/ 



experienced anxiety a s  a  f e e l i n g  of  p a n i c  accortipanied by 

c h o l i n e r g i c  a u t o n o m i c  s e n s a t i o n s ,  Lef t -movers  on t h e  o t h e r  d 

hand,  were s e e n  a s  i n t e r n a l l y  o r i e n t e d  a t t e n d e r s  who 

e x p e r i e n c e d  a n x i e t y  a s  t e n s i o n  accompanied  by a d r e n e r g i c  

au tonomic  s e n s a t i o n s .  H e  a l s o  f e l t  t h a t  t h i s  d i cho tomy  was 

r e l a t e d  t o  l a n g u a g e  a c q u i s i t i o n  and  usage snch  t h a t  

r i g h t - @ o v e r s  were d i s p o s e d  t o  u s e  v e r b s ,  w h i l e  l e f t - n t o v e r s  S 

t e n d e a  t o  n s e  more a e s c r i p t i v e  l a n g u a g e ,  i n c l u d i n g  many 

a d j e c t i v e s .  

Duke ( 7  968) c o n f i r m e d  Day @ s o b s e r v a t i o n s  c o n c e r n i n g  t h e  

c o n s i s t e n c y  o f  eye-  a o v e a e n t s  i n  a l a b o r a t o r y  s e t t i n g ,  H e  

found  t h a t  w i t h i n  subjects, a p p r s x i w t e l y  05% of an 

i n d i v i d u a l ' s  e y e - m v e m e n t s  were i n  one d i r e c t i o n ,  H e  a l s o  

n o t e d  t h a t  more d i E f  i c u l t  q u e s t i o n s  were more l i k e l y  t o  e l i c i t  

e y e - ~ o v e ~ e n t s ,  t h a t  rtiales were more c o n s i s t e n t  t h a n  f e a a l e s ,  

and  t h a t  t h e r e  %as no sex r e l a t e d  t e n d e n c y  t o  l o o k  i n  o n e  
r 

d i r e c t i o n  o r  the o t h e r .  

S t u d i e s  d o n e  t o  a s s e s s  t h e  r e l i a b i l i t y  o f  CLEB b e h a v i o r  (Bakan 

aria S t r a y e r ,  1973; Etaugh  and  Rose, 1973; Libby ,  1970) have  

f o u n d  c o r r e l a t i o n s  i n  t h e  u p p e r  , 7 0 9 s  f o r  test-retests o v e r  



p e r i o d s  of ti@e r a n g i n g  f r o m  a f e u  h o u r s  t o  two  woks, 

~ n t e r o b s e r v e r  a g r e e m e n t  o n  t h e  s c o r i n g  o f  CLEMS was r e p o r t e d  

t o  b e  i n  t h e  h i g h  . 8 0 3 s  a n d  l o w  . 9 0 * s ,  

m k a n  (1969)  n o t i c e d  the s i f a i l a r i t y  b e t w e e n  Day% (1964)  

d e s c r i p t i o n  of t h e  l e f t  & o v e r  a n d  E f i l g a r d B s  11970) d e s c r i p t i o n  

of the good h y p n o t i c  s u b j e c t  a s  "one who h a s  r i c h  s u b j e c t i v e  v 

e x p e r i e n c e s , . . o n e  who i s  i n t e r e s t e d  i n  t h e  l i f e  o f  the  

s i n d . .  . a n d  o n e  who a c c e p t s  i ~ p u l s e s  f r o m  u i t h i n , "  Bakan 

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

g r o u p  of college s t u d e n t s  a n d  a l so  d e t e r a i n e d  t h e i r  

p r e d o m i n a n t  e y e - m v e m e n t  d i r e c t i o n  i n  r e s p o n s e  t o  a set of 

q u e s t i o n s ,  H e  found,  a s  expected, t h a t  l e f t - m o v e r s  h a d  
ig 

s i g n i f i c a n t l y  h i g h e r  h y p n o t i c  scores, They also - /  

r e p o r t e d  laore v i  v i d  v i s u a l  i m a g e r y ,  s c o r e d  r e l a t i v e l y  l o w e r  

t h a n  right- overs o n  a test of s a t h e m a t i c a l  a b i l i t y ,  a n d  were 

less  l i k e l y  t o  be i n a j o r i n g  i n  mather r t a t i c s  o r  3%arda* s c i e n c e  

areas, 

Day (1967a)  h a d  l o o k e d  a t  EEG r e c o r d s  of r i g h t -  a n d  

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

a m p l i t u d e  and l o n e r  frequencies of a c t i v i t y  t h a n  r i g h t - m o v e r s .  



T h i s ,  t a k e n  with f i n d i n g s  f l t l o v l i s  a n d  Bhead,  1968) t h a t  

r e l a t e d  i n c i d e n c e  of a 1  pha a c t i v i t y  t o  h y p n o t i c  

s u s c e p t i b i l i t y ,  l e d  Bakan t o  t h e  i n v e s t i g a t i o n  of t h e  

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

{Bakan a n d  S v o r a d ,  1969). H e  f o u n d  t h a t  left m o v e r s  h a d  

b a s e l i n e  a l p h a  52% o f  t h e  t i ~ e  c o s p a r e d  with 20% f o r  

r i g h t - a o v e r s ,  

T h i s  s t u d y  was  r e p l i c a t e d  a n d  e x t e n d e d  by S t r a p e s  f1971).  H e  

f o u n d  t h a t  males who had high basa l  l e v e l s  o f  a l p h a  were Bore 

l i k e l y  t o  be l e f t - l r t o v e r s ,  L e f t - a o v e r s  v e s e  a l s o  a b l e  t o  

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

t a s k ,  R e g a r d ~ e s s  of  v h e t h e r  t h e  f e e d b a c k  was " r e a l - t i n e "  o r  

f ro@ yoked  controls. 

Bakan {1969,197f) t h e o r i z e d  t h a t  u n d e r l y i n g  t h e  c o n s i s t e n c y  i n  

f i n d i n g s  with r e s p e c t  t o  l e f t -  a n d  r i g h t - = o v e r s ,  i s  a - 
r e l a t i o n s h i p  b e t w e e n  t h e  d i r e c t i o n  of typical e y e - m o v e ~ e n t s  

a n d  the ease w i t h  which o n e  o r  t h e  o t h e r  h e m i s p h e r e  is $ 

*gt r iggered*g  f o r  i n f o r m a t i o n  p r o c e s s i n g  f u n c t i o n s .  H e  n o t e d  

r e p o r t s  t h a t  s t i l a u l a t i o n  of t h e  f r o n t a l  e y e f i e l d s  {Brodmanas  

area 8; R o b i n s o n ,  1968) r e s u l t s  i n  eye-movement t o  t h e  



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

l a t e r a l  eye-movement phenomenon c o u l d  be i n d i c a t i n g  t h a t  t h e  

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

h e p i s p h e r e ,  H e  felt t h a t  o n e  or t h e  other h e ~ i s p h e r e  ~ i g h t  be \/ 

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

g i v e n  p e r s o n .  

O t h e r  i n v e s t i g a t o r s  r e a s o n e d  t h a t  i f  C U B S  were related t o  t h e  

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

t h e  case t h a t  t h e  n a t u r e  of t h e  t a s k  g i v e n  t h e  p e r s o n  t o  

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

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

u s e  one o r  t h e  o t h e r  h e m i s p h e r e  & h e r e  m i g h t  a l s o  be s o m  

r e l a t e d  v a r i a n c e  i n  CLEHs,  B series of s t u d i e s  was r u n  

i n q u i r i n g  i n t o  t h e  effect of t h e  n a t u r e  of t h e  q u ; s t i o n s  

t h e  s u b j e c t ,  on h i s  s l i b s e q u e n  t eye- m o v e a e n t s  { E h r l i c h w n ,  

% a s k  

asked 

~ e i n e r  a n d  B a k e r ,  197U; G a l i n  a n d  B r n s t e i n ,  1974; Gur, Gur a n d  

Harris, 1975; K i n s b o u r n e ,  1972,1974; Kocel, G a l i n ,  O r n s t e i n  

a n d  B e r r i n ,  1972; Bakan,  Coupland ,  Glackman, a n d  Putnam, 

19731, F o r  t h e  ~ o s t  p a r t ,  t h e s e  i n v e s t i g a t o r s  relied o n  v e r y  

g e n e r a l  i d e a s  about t h e  r i g h t  h e m i s p h e r e  b e i n g  s p e c i a l i z e d  for 

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



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

were supposed  t o  be more r e a d i l y  p r o c e s s e d  b y  a  p a r t i c u l a r  

hen t i sphe re  w i t h  * t s p a t i a l r i  q u e s t i o n s  f o r  t h e  r i g h t  and  * f v e r b a l H  

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

s u b j e c t i v i t y  i n v o l v e d  i n  t h e  p r o d u c t i o n  of t h e s e  items and  

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

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

between GLERS and h e a i s p h e r i c  s p e c i a l i z a t i o n  was obscu red .  

Bakan e t  a l  (1973) a t t e m p t e d  t o  s o r t  t h i s  o u t  b y  u t i l i z i n g  

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

a l l o w e d  t h e  effect  o f  s u b j e c t  and q u e s t i o n  t 'ype t o  be  

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

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

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

became a p p a r e n t  t h a t  t h e r e  was n o t  a n y  s i a p l e  gay t o  

c a t e g o r i z e  q u e s t i o n s  with r e s p e c t  t o  t h e  d i r e c t i o n  o f  t h e i r  

i n • ’  l u e n c e  o n  eye- movements, o n  t h e  b a s i s  o f  c o n t e n t  a l o n e .  

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

a p p e a r e d  t o  be r e l a t i v e l y  " n e u t r a l * * ,  i n  t h e  s e n s e  t h a t  t h e y  

d i d  n o t  show any average t e n d e n c y  t o  i n f l n e n c e  e y e - m o v e ~ e n t  

d i r e c t i o n  i n  a c o l l e g e  s t u d e n t  p o p u l a t i o n ,  T h e s e  were t h e n  
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available for use i n  f u r t h e r  studies of individual preference 

for eye-movement direction, 



~ e ~ i s p h e r i c  S p e c i a l i z a t i o n  

~ e a i s p h e r i c  s p e c i a l i z a t i o n  is a term u s e d  t o  d e s i g n a t e  o n e  

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

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

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

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

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

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

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

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

of each o t h e r .  One c o u l d  e a s i l y  c o n c l u d e  t h a t  t h e r e  a re  two 

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

t h e y  s u b s e r v e  a i f f e r e n t  p u r p o s e s ,  T h i s   for^ of c o n j e c t u r e  was 

J made e x p l i c i t  by  Wigan 41844) among o t h e r s ,  H e  wrote a book 

p r o p o s i n g  t h a t  t h e r e  is a s e p a r a t e  n p e r s o n a f i t y 8 f  i n  e a c h  

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

is a r e s u l t  of c o n f l i c t  b e t w e e n  t h e  t w o  f o r  c o n t r o l  o f  t h e  

c o m p l e t e  p s y c h o l o g i c a l  s y s t e m .  

I n f o r i s t a t i o n  a c c u m u l a t e d  f ro@ b r a i n  dalrnage c a s e s  was  n o t  

i n c o n s i s t e n t  uith a h e ~ i s p h e r i c  s p e c i a l i z a t i o n  hypo  t h e s i s .  E t  



was o b s e r v e d  t h a t  c e r t a i n  k i n d s  of inalf u n c t i o n s  o c c u r r e d  

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

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

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

a p p e a r e d  t o  be r e l a t e d  t o  r i g h t  s i d e  damage, The r e l a t i o n s h i p  

be tween  d e f i c i t  a n d  i n  j u r y  r e i u a i n e d  o b s c u r e ,  however ,  b e c a u s e  

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

o n l y  l a t e l y  begun  t o  b e  worked t h r o u g h .  

Data t h a t  s u p p o r t  t h e  t h e o r y  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  

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

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

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

d i f f e r e n c e s  b e t w e e n  the two  h e m i s p h e r e s .  

A number o f  d i f f e r e n t  a e t h o d s  h a v e  b e e n  u s e d  i n  work with 

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

fhe raost s p e c t a c u l a r  o f  t h e s e ,  a n d  t h e  o n e  t h a t  h a s  p e r h a p s  

o f f e r e d  s o a e  of t h e  clearest  i n f o m a t i o n  a b o u t  t h e  n a t u r e  o f  

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

s o - c a l l e d  t -p l i t -  b r a i n # *  t e c h n i q u e  u s e d  b y  Bogen (Bogen a n d  

Vogel ,  1962) a n d  s t u d i e d  b y  S p e r r y  and h i s  associates ( S p e r r y ,  



~ a z z a n i g a  and  Bogen, 1969) , 

T h e  s p l i k - b r a i n  t e c h n i q u e  a p p l i e d  t o  humans i s  more propsr f  y 

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

of t h e  n e r v e  f i b e r s  ( c e r e b r a l  cowmissu re s )  t h a t  c o n n e c t  t h e  

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

s p l i t - b r a i n  p r e p a r a t i o n  u s e d  by Hye r s  33957,1962) i n  s t u d i e s  

u t i l i z i n g  c a t s ,  

I n  t h e  t r u e  s p l i t - b r a i n  p r o c e d u r e  the o p t i c  c h i a s m  is c u t ,  a s  

well a s  t h e  c o ~ l f l e i s s u r e s ,  T h i s  r e s u l k s  i n  a n  an i f aa l  i n  which 

t h e  i n f o r ~ a t i o n  p r o v i d e d  by e a c h  e y e  is r e s t r i c t e d  t o  t h e  

h e m i s p h e r e  o n  t h e  satrte ( i p s i f a t . e r a l )  s i d e ,  c o ~ e r i n g  t h e  eyes 

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

l e a r n i n g  c o u l d  be  c o n f i n e d  t o  o n e  o r  t h e  o t h e r  hefa i sphere ,  fn 

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

prograramed i n t o  each hetrt isphere.  T h e s e  s t u d i e s  d i d  n o t  r 
i 

however,  p r o v i d e  e v i d e n c e  of  d i f f e r e n t i a l  c a p a b i l i t i e s  be tween  - 
t h e  h e ~ i s p h e r e s .  S p l i t - b r a i n  studies w i t h  i m n k e y s  

( T r e y a f t h e n ,  1959) f u r t h e r  e s t a b l i s h e d  t h a t  t h e r e  were 

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

s y s t e m s  i n  each h e a i s p h e r e ,  a n d  showed t h a t  t h e  a n i a a l  could 



f u n c t i o n  a d e q u a t e l y  i n  t h e  d e c o n n e c t e d  s t a t e ,  b u t  a g a i n  d i d n ' t  

o f f e r  e v i d e n c e  of d i f f e r 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  be tween  

t h e  two h e m i s p h e r e s ,  C l e a r  e v i d e n c e  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  g a s  n o t  t o  corae u n t i l  s t u d i e s  were d o n e  w i t h  

humans who had  been  c o ~ ~ u s s u r o t o a i s e d  a n d  t e s t e d  u n d e r  s p e c i a l  

c o n d i t i o n s ,  

u n d e r s t a n d i n g  the d i s t i n c t i o n  be tween  a s p l i t - b r a i n  

p r e p a r a t i o n  a n d  a  coramissurotomy i s  c r u c i a l ,  i f  o n e  i s  t o  

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

assess t h e  effect of t h i s  o p e r a t i o n  on  huaans .  As ment ioned  

above ,  i n  t h e  former p r o c e d u r e  t h e  o p t i c  chiasn t  a s  w e l l  a s  t h e  

c o R m i s s u r e s  are c u t ,  w h i l e  i n  t h e  l a t t e r  o n l y  t h e  c o ~ ~ i s s u r e s  

a r e  s e v e r e d ,  and  i n  t h e  lgost r e c e n t  v a r i a t i o n s  

fGazzan iga ,  19711) only s p e c i f i c  s e c t i o n s  o f  t h e  c o m i s a u r e s  a r e  

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

a n d  t h e  f a t t e r  is t h a t  i n s t e a d  of t h e  v i sua l .  i n f o r a a t i o n  fro& 

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

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

i n f o r i a a t i o n  from both e y e s .  fiowever,due t o  t h e  s t r u c t u r e  of 

t h e  o p t i c a l  n e r v e  tracts, each f i e r n i s p h ~ r e  is r e c e i v i n g  i n p u t  

frora only o n e  v i s u a l  h a l f - f i e l d ,  This is a lso  the case i n  



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

h a l  • ’ - f i e l d  is available t o  b o t h  h e m i s p h e r e s  v i a  the i n t a c t  

c o i m i s s u r e s ,  f t is t h i s  s p e c i f i c  t y p e  of i n f  orpaa t ion  i t e m  

from t h e  i p s i l a t e r a l  v i s u a l  h a l f - f i e l d J  t h a t  is n u t  a v a i l a b l e  

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

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

p a t i e n t ,  a s  i n  most e v e r y d a y  s i t u a t i o n s  a p e r s o n  is free t o  

a a k e  eye-raovements  and s c a n  the v i s u a l  s c e n e  b e f o r e  him, 

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

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

d e t e c t ,  T h e  o p e r a t i o n  %as d o n e  b y  A k e f a i t i s  f ? W # l ,  ?!l42,?%1)) , 
before much o f  t h e  c u r r e n t  i n f o r ~ a t i o n  was a o a i l a b f e ,  a n d  h e  

conclnded t h a t  the ~ r o c e d u r a  had l i t t l e  effect  o n  t h e  

c a p  b i f i t i e s  o f  h i s  p a t i e n t s .  

As m e n t i o n e d  a b o v e ,  s p e c i a l  a r r a n g e m e n t s  mus t  b e  made t o  

r e v e a l  t h e  e f fec ts  of a comnussurotonty ,  The i n t a c t  o p t i c  

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

t o  restrict i n f o r t n a t i o n  f l o w  t o  a s i n g l e  h e m i s p h e r e .  I t  is 

n e c e s s a r y  t o  restr ict  inf o m a t i o n  t o  t h e  c o n t r a l a t e r a l  v i s u a l  

h a l f - f i e l d  i f  one w a n t s  t o  ensure t h a t  it is  a v a i l a b l e  t o  o n l y  

o n e  h e a i s p h e r e ,  T h e  most coinmon way t o  d o  t h i s  is t o  p r o j e c t  



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

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

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

t h e  c o n t r a l a t e r a l  s i d e  o f  t h e  body froa t h e  h e a i s p h e r e  t h a t  is  

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

p a r t i c u l a r  t h e  h a p t i c  and  a u d i t o r y  sys t ems .  

R e s e a r c h  d o n e  u n d e r  t h e  a p p r o p r i a t e  c o n d i t i o n s  ( S p e r r y ,  1968; 

S p e r r y  et al, 1969; Rogen, 1969a,1969b, l969c;  Levy e t  a l ,  

1972; Webes, 1971, 197Y) h a s  shown t h a t  t h e  l e f t  h e m i s p h e r e  is 1 

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

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

a n a l y t i c a l ,  l o g i c a l ,  s e q u e n t i a l  and symbo l i c .  The r i g h t  is 

c a p a b l e  of  d o i n g  t a s k s  i n v o l v i n g  p e r c e p t i o n  of c o a p l e x  spatial 

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

o f  human f a c e s ,  I ts p r o c e s s e s  may be c h a r a c t e r i z e d  a s  b e i n g  

synthetic, p a r a l l e l ,  v i s u o - s p a t i a l  and i m a g i n a l ,  J 

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

d i s s o c i a t i o n  o f  c o n s c i o u s n e s s  be tween  t h e  d i s c o n n e c t e d  

hemisphe re s ,  a  k i n d  o f  v i n d i c a t i o n  o f  Wigan's  i d e a s ,  and  i n  

t h e  s a @ e  c o n t e x t ,  e v i d e n c e  of t h e  c a p a c i t y  f o r  c o o p e r a t i o n  



be tween  t h e a  { S p e r r y ,  l 9 6 8 ) ,  S i n c e  t h e  n o r m a l  p a t h w a y s  f o r  

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

t h e  B o r e  c a p a b l e  h e a i s p h e r e  s y s t e a  for a p a r t i c u l a r  t a s k  

a t t e l a p t i n g  t o  " h e l p  o u t c 3  and i m p r o v e  t h e  r e s p o n s e  o f  -the less 

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

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

f u n c t i o n s  i n v o l v i n g  t h e  o r g a n i z a t i o n  and u t i l i z a t i o n  of t h e  

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

r e l e v a n t  t a s k s .  C o n v e r s e l y ,  d i f f e r e n t  e l a o t i o n a f  s t a tes  were ;/" 

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

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

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

S t u d i e s  of the relative c a p a b i l i t i e s  a n d  s p e c i a l i z a t i o n s  o f  

t h e  two h e a i s p h e r e s  h a v e  a l so  b e e n  done w i t h  n o r m 1  s u b j e c t s ,  

u s i n g  EEG t e c h n i q u e s  (Galin and  o m s t e i n ,  1972) , evoked 

p o t e n t i a l s  f G a l i n  and E l l i s ,  1875)  , a n d  h a l f - f i e l d  p r o j e c t i o n  

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

Umilta and B e r l n c c h i ,  1971; K i ~ u r a ,  1966,1969; S e a s o n  a n d  

G a z z a n i g a  , 1973)  , 



~ a 1 i . n  a n d  U r n s t e i n  (1 972) f o u n d  r e l a t i v e l y  h i g h e r  a 1  pha ( t a k e n  

t o  i n d i c a t e  f t i d f i . a g * *  o r  d e c r e a s e  i n  a c t i v a t i o n )  o v e r  ..the right 

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

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

t a s k .  G a l i n  a n d  E l l i s ,  (9975) n o t e d  c h a n g e s  i n  t h e  a s y ~ r a e t r y  

of e v o k e d  p o t e n t i a l s  a s  subjects were s v i t c h i n g  frofa v e r b a l  t o  

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

p r o d u c  t i o n  s t u d y ,  

B i z o f a t t i ,  trfailta a n d  B e r l u c c h i  f 1 9 9 1 )  p r e s e n t e d  l e t t e r s  ar 

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

r e a c t i o n  tiws f o r  p o s i t i v e  a n d  n e g a t i v e  i n s t a n c e s  of 

previously l e a r n e d  r e l a t i o n s h i p s .  They  found t h a t  t h e  v e r b a l  

s t i r a u l i  were responded t o  f a s t e s t  w i t h  p r e s e n t a t i o n  t o  the 

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

w i t h  p r e s e n t a t i o n  t o  t h e  right h e a i s p h e r e ,  

s e a s o n  a n d  G a z z a n i g a  (1973) h a d  s u b j e c t s  l e a r n  p a i r s  of n o u n s  

i n  a s h o r t - t e r m  r e c o g n i t i o n  s e s o r y  t a s k ,  u s i n g  e i t h e r  

r e l a t i o n a l  i m g e r y  o r  r e h e a r s a l  c o d i n g ,  R e l a t i o n a l  i r t tagery is 

a m e d i a t i o n  t e c h n i q u e  u s e d  by Bower (1972) w h i c h  c o n s i s t s  of 

i n s t r u c t i o n s  t o  form a c o m p o s i t e  v i s u a l - i ~ a g i n a l  s c e n e  



containing the o b j e c t s  r e p r e s e n t i n g  t h e  items to  be  reee i sbered  

i n  s u c h  a way a s  to be t o u c h i n g ,  or i n  c o n t a c t  with,  e a c h  

o h  T h e y  found t h a t  r e a c t i o n  tims were fastest for probes 

to t h e  l e f t  h e f i s p h e r e  when r e h e a s s a l  was used and quicker for 

probes  t o  t h e  right h e m i s p h e r e  when iaagery c o d i n g  was used, 



I n i i i v i d a a l  D i f f e r e n c e s  a n d  H e a i s p h e r i c  S p e c i a l i z a t i o n  

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

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

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

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

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

c a s e  i n  normal ,  h e ~ i s p h e r i c a l l y  c o n n e c t e d  i n d i v i d u a l s .  One 

would  expect t h a t  r a r e l y  i f  e v e r ,  would a t a s k  r e q u i r e  

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

h e m i s p h e r e  t o  t h e  total e x c l u s i o n  of t h e  o t h e r ,  The  p r e s e n c e  

of f u n c t i o n i n g  cora ' inisnures uonfd a t  t h e  v e r y  l e a s t  sees t o  

s u g g e s t  t h a t  the o t h e r  h e a i s p h e r e  would  be r e c e i v i n g  

i n f o r m a t i o n  f r o @  t h e  active s i d e  t h a t  would i n h i b i t  

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

hemispheres c o u l d  be said t o  be involved i n  any p a r t i c u l a r  

p r o c e s s i n g  e v e n t ,  

Beyond t h a t ,  is i t  r e a s o n a b l e  to believe t h a t  g i v e n  a t a s k  

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

solutioira,  p a r t i c u l a r  i n d i v i d u a l s  w i l l  u t i l i z e  p a r t i c u l a r  

trtethods, n e t h o d s  tha t .  d e p e n d  w h o l l y  o r  p a r t i a l l y  o n  s u b s y s t e m s  



based i n  o n e  o r  t h e  o t h e r  h e m i s p h e r e ,  a n d  t h a t  t h e s e  are 

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

A s  n o t e d  a b o v e ,  t h e r e  have  b e e n  a nuittber of s t u d i e s  u s i n g '  

nomaf s u b j e c t s  s h o w i n g  that one or t h e  o t h e r  h e m i s p h e r e  i s  

' ' b e t t e r "  a t  p r o c e s s i n g  p a r t i c u l a r  k i n d s  0-5 t a s k s ,  (The 

s p e c i f i c  meaning of b e t t e r  is of c o u r s e  d e p e n d e n t  o n  the 

c o n d i t i o n s  o f  t h e  p a r t i c u l a r  s t u d y , )  T h e s e  h a v e  i n v o l v e d  t a s k s  

t h a t  were knoun o r  t h o u g h t  t o  be  p a r t i c u l a r l y  r e l e v a n t  t o  t h e  

s u b s p s t e ~ s  of a specific heraispfnere a n d  were t h e r e b y  n o t  

s u i t e d  f o r  a n s w e r i n g  t h e  q u e s t i o n  of i n t e r e s t  a b o u t  t a s k s  t h a t  

c o u l d  be p r o c e s s e d  b y  s u b s y s t e m s  fsortl e i t h e r  o r  b o t h  

h e i a i q h e r e s ,  A set o f  s t u d i e s  by  H e f l i g e  f l975) u s i n g  

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

t o  t h i s  q u e s t i o n ,  

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

t y p e s  o f  c l a s s i ca l  c o n d i t i o n i n g  r e s p o n s e  g i v e n  b y  s o - c a l f  eif B- 

a n d  C - f o r @  r e s p o n d e r s  i n  a n  e y e - b l i n k  c o n d i t i o n i n g  p a r a d i p .  

The  V-Ears r e s p o n s e  is a r e l a t i v e l y  r a p i d ,  Bore c o ~ p l e t e  

eyelid c l o s u r e  of l o n g e r  d u r a t i o n  a n d  z a r l i e r  o n s e t  t h a n  t h e  

G-f o r @  r e s p o n s e ,  



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

o f  d 8 s  a n d  B a s  t o  t h e  s e n a n t i c  a s p e c t s  o f  v i s u a l l y  p r e s e n t e d  

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

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

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

c o n d i t i o n i n g  p e r f o r m a n c e  o f  C 8 s  is n o r m a l l y  l e ss  a e d i a t e d  by 

l e f t - h e i t t i s p h e r e  p r o c e s s i n g  t h a n  t h a t  o f  V's. 

8 second s t u d y  l o o k e d  a t  t h e  d i f f e r e n c e s  b e t u e e n  C ' s  and V f s  

on two r e a c t i o n  time t a s k s ,  t h e  f i r s t  r e q u i r i n g  t h e  s u b j e c t  t o  

i n d i c a t e  whether an u p p e r c a s e  l e t t e r  had  t h e  s a a e  o r  d i f f e r e n t  

name a s  a lover c a s e  letter, and the second r e q u i r i n g  a  

s a m e / d i f f a r e n t  r e s p o n s e  u i t h  r e s p e c t  t o  t h e  s h a p e s  o f  two 

l o w - v e r b a l i z a b l e  po lygons .  T a s k s  s i ~ i l a r  t o  t h e  f i r s t  have  

been  p r e v i o u s l y  shown t o  b e  Bore e f E e c t i v e l y  p e r f o r m i l  u i t h  

r i g h t  v i s u a l  l f f e l d  ( l e f t  hemisphe re )  p r e s e n t a t i o n  {Geffen ,  

Bradshaw and  N e t t l e t o n ,  9972) and  ones l i k e  t h e  s e c o n d  w i t h  

left v i s u a l  f i e l d  ( r i g h t  he t a i sphe re )  p r e s e n t a t i o n  (Dee and 

B o n t e n o t ,  1973).  Again H e l l i g e  f e l t  t h e  r e s u l t s  s u g g e s t e d  

t h a t  C- fo ra  r z s p o n d e s s  do n o t  t y p i c a l l y  u t i l i z e  l e f t  

h e m i s p h e r e  p r o c e s s i n g  c a p a b i l i t y ,  R e l l i g e  (1975, p. 323) 



v i s u o -  s p a t i a l  a s p e c t s  o f  p r o c e s s i n g  w h i l e  t h e  B *s seea t o  

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

T h e s e  s t u d i e s  would  seea t o  i n d i c a t e  t h a t  i t  is p o s s i b l e  t o  

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

related t o  h e ~ i s p h e ~ i c  s p e c i a l i z a t i o n ,  on s o - c a l l e d  " n e u t r a l "  

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

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

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

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

I n  1 ight  o f  t h e  e v i d e n c e  from d i f f e r e n t  s o u r c e s  m e n t i o n e d  L, 

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

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

t h e  p a r t  o f  l e f t - @ o v e r s ,  f u r t h e r  i n v e s t i g a t i o n  was u n d e r t a k e n  

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

u t i l i z i n g  s u b j e c t s  whose c h a r a c t e r i s t i c  e y e - a o v e a e n t  d i r e c t i o n  

was a l s o  a s c e r t a i n e d ,  TWO s t u d i e s  %ere p l a n n e d .  T h e  f irst  

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

(interact f v e  i rengery ,  v e r b a l  a s s o c i a t i v e  a n d  c o n t r o l )  t o  b e  

u s e 2  t o  remember a b s t r a c t  a n d  c o n c r e t e  noun t r i p l e t s  i n  a 



performance o n  a  number of measures  p r e v i o u s l y  r e l a t e d  t o  

v a r i o u s  a s p e c t s  of v i sua l .  imagery a b i l i t y ,  i n c l u d i n g  

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



 ati ion ale for  s t u d y  I 

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

r i g h t - m o v e r s  and  l e f  t -move r s  w i t h  r e s p e c t  t o  two d i f f e r e n t  

k i n d s  o f  v a r i a b l e s  t h a t  have been  l i n k e d  t o  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 ,  u sed  a s  i n d e p e n d e n t  v a r i a b l e s  i n  a l o n g  t e r ~  

memory (LTPI) free reca l l  t a s k .  

T h e  first set of v a r i a b l e s  i n v o l v e d  the k i n d  o f  c o d i n g  

i n s t r u c t i o n s  given t o  t h e  s u b j e c t s  i n  t h e  LTFi t a s k .  A s  

men t i oned  above ,  Seamon and G a z z a n i g a  (1973) e s t a b l i s h e d  i n  a 

s h o r t  term meaory t a s k  t h a t  c e r e b r a l  f a t e r a l i t y  e f f e c t s  a re  

related t o  c o d i n g  s t r a t e g i e s  such that t h e  r i g h t  h e ~ i s p b e r e  

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

r e a c t i o n  time p a r a d i g a  when subjects used  i n t e r a c t i v e  i s a g e r y  

c o d i n g  i n s t r u c t i o n s ,  and  just t h e  o p p o s i t e  when t h e y  used 

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

r e h e a r s a l  c o d i n g  a s  t h e y  d i d ,  i t  was felt that i t  would be 

atore i n f o r m a t i v e  to u s e  a  constructive** t a s k  of f o r m i n g  words  

or  p h r a s e s  a s  m e d i a t i n g  l i n k s  among t h e  to b e  renteeabered wards 

a s  P a i v i o  a n d  P u i l l e  (1967) had  done,  I t  was hoped t h a t  t h i s  

would b e  more c o m p a r a b l e  t o  t h e  t a s k  i n v o l v e d  i n  t h e  i w a g e f p  



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

i r a a g i n a l  s c e n e .  An u n i n s t r u c t e d  c o n t r o l  g r o u p  %as a l so  

i n c l u d e d  i n  oraer t o  o b s e r v e  d i f f e r e n c e s  b e t w e e n  the two  

eye-aovement  g r o u p s  r e s u l t i n g  f r o a  a n y  t y p i c a l  i n f o r a a t i o n  

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

a n o t h e r  set of v a r i a b l e s  was i n c l u d e d  b a s e d  o n  t h e  t w o - p r o c e s s  

t h e o r y  of P a i v i o  (1963,1971), f3e n a i n t a i n s  t h a t  t h e r e  are two 

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

r e s p o n s i v e  t o  the a b s t r a c t ,  s e m a n t i c  a s p e c t s  of words  and t h e  

o ther ,  utilizing visual subsys t ems ,  r e s p o n s i v e  t o  t h e  

c o n c r e t e ,  v i s u o - s p a t i a l ,  i r a a g i n a l  a s p e c t s  of words .  H e  h a s  

shown a n u a b e r  o f  effects s u b s t a n t i a t i n g  h i s  t h e o r y ,  u t i l i z i n g  

m a t e r i a l s  t h a t  have been  scaled a n  t h e  a b s t r a c  % / c o n c r e t e  

dimnsion ( P a i v i o ,  Yuille and H a d i g a n ,  1958),  It h a s  b e e n  

s u g g e s t e d  (Bower, 1970; P a i o i o ,  397 1; S e a s o n  and G a z z a n i g a ,  

3973) t h a t  t h e s e  s y s t e a s  m i g h t  b e  f u n c t i o n a l l y  d i s c r i n i n a t e d  

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

h e m i s p h e r e  and t h e  l a t t e r  i n  the r i g h t ,  It was therefore 

d e c i d e d  t o  i n c l u d e  bo th  a b s t r a c t  a n d  c o n c r e t e  n o u n s  among the 

to be r e a e m b e r e d  words  u s e d  i n  t h e  memory s t u d y ,  



# h a t  p r e d i c t i o n s  would  be  ~ a d e  w i t h  r e s p e c t  t o  r i g h t - m o v e r /  

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

a g a i n  t h e  a s u m p t i o n s  a r e :  1) t h a t  r i g h t - m o v e r s  a re  

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

w h i l e  l e f t - m o v e r s  p r e f e r  t h e  r i g h t  h e ~ i s p h e r e ;  2) i m a g e r y  

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

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

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

" n a t u r a l "  p r e f e r e n c e  w i t h  r e s p e c t  t o  c o d i n g ;  3) t h e r e  i s  a 

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

which is more effective v i t h  c o n c r e t e  n o u n s  t h a n  a b s t r a c t  

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

l e f t  h e m i s p h e r e  t h a t  is c a p a b l e  of d e a l i n g  e q u a l l y  well w i t h  

a b s t r a c t  a n d  c o n c r e t e  nouns .  

One would t h e n  e x p e c t  l e f  t - m v e r s  t o  p e r f o r m  b e t t e r  t h a n  

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

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

i n s t r u c t i o n s ,  ~ i v e l l  t h e  o p p o r t u n i t y  t o  select t h e i r  own 

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

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

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



c o d i n g  s t r a t e g i e s  a n d  lef t - m o v e r s  t o  a d o p t  i ~ a g i n a l  

s t r a t e g i e s .  R i g h t -   overs s h o u l d  o u t  p e r f o r m  lef t - m o v e r s  w i t h  

a b s t r a c t  m r d s .  One c o a p o n e n t  o f  a t h r e e - w a y  i n t e r a c t i o n  

s h o u l d  f i n d  t h a t  u n d e r  t h e  c o n d i t i o n  o f  no m e d i a t i o n  

i n s t r u c t i o n s ,  right- overs are  b e t t e r  t h a n  l e f t - a o v e r s  w i t h  

abs t rac t  w o r d s  a n d  t h a t  l e f t - m o v e r s  a r e  b e t t e r  t h a n ,  o r  e q u a l  

t o ,  r i g h t  m o v e r s  w i t h  c o n c r e t e  words. 

It is  u n c e r t a i n  w h e t h e r  l e f t - m o v e r s  would b e  expected t o  e x c e l  

o v e r  r i g h t - m o v e r s  with c o n c r e t e  words  o r  s inap ly  e q u a l  t h e i r  

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

u n d e r  t h e  t w o - p r o c e s s  theory is s u p p o s e d l y  e q u a l l y  capable of 

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

w h e t h e r  p r o c e s s i n g  of c o n c r e t e  nouns  i n  t h e  left h e a i s p h e r e  is 

more  o r  less e f f e c t i v e  t h a n  p r o c e s s i n g  them i n  the r i g h t  

heuiisphere.  It m i g b t  a l s o  be t h a t  r i g h t - & o v e r s  would 

o u t p e r f o r @  l e f t - m o v e r s  w i t h  c o n c r e t e  words  a s  t h e y  may d u a l  

e n c o d e  the& i n  b o t h  h e a i s p h e r e s ,  a n d  t h e r e b y  hairs a b e t t e r  

c h a n c e  of r e c a l l i n g  them,  



S u b j e c t s  

S u b j e c t s  were 73 r i g h t - h a n d e d  a a l e  v o l u n t e e r s  who h a d  f i l l e d  

o u t  a c a r d  ( d i s t r i b u t e d  i n  Simon F r a s e r  U n i v e r s i t y  

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

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

were s u b s e q u e n t l y  c o n t a c t e d  b y  t e l e p h o n e  and a n  appointment 

was a r r a n g e d .  They  r e c e i v e d  $2.00 f o r  t h e i r  p a r t i c i p a t i o n  i n  

t h i s  s t u d y ,  

Subjects who made l a t e r a l  eye-movements  i n  re s p o a s e  t o  80 

more o f  the t u s n t y  q u e s t i o n s  a n d  whose e y e - m o v e a e n t s  were 70% 

or  aore i n  o n e  d i r e c t i o n ,  were s c h e d u l e d  f o r  t h e  neaory s t u d y -  

At t h i s  p o i n t  t h e r e  were 32 Pef t - m o v e r s  and 33 right-&overs 

who conforn ied  t o  a l l  c r i ter ia ,  They  were p l a c e d  i n  r a n d o n  

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

t o  i n s t r u c t i o n  c o n d i t i o n s ,  T h e  two lef t - m o v e r s  a n d  t h r e e  

r i g h t - @ o v e r s  r e g a i n i n g  %ere c o n t a c t e d  a n d  t o l d  it  n o u l d  n o t  b e  

n e c e s s a r y  fo r  t h e m  t o  k e e p  t h e  s e c o n d  a p p o i n t m e n t ,  



a p p a r a t u s  

During t h e  first p a r t  of the s t u d y  a Sony P o r t a p a k  camera a n d  

recorder were u s e d  t o  ~ i d e 0 t a p e  t h e  e y e - ~ o v e s e n t s  of t h e  

s u b j e c t s ,  T h i s  s y s t e a t  was c o n t r o l l e d  by a  f o o t s w i t c h  on t h e  

f l o o r  h i d d e n   fro^ sight b y  a  d e s k .  

I n  t h e  nemory p o r t i o n  of the s t u a y ,  s t i m f u s  c o n t r o l  was 

p r o v i d e d  by a Taf ly e i g h t  c h a n n e l  p a p e r  t a p e  r e a d e r  i n i t i a e i n g  

G r a s o n - S t a d l e r  tiraers a n d  r e l a y s .  P a p e r  t a p e s  were punched  by 

the memory p o r t i o n  of t h e  s t u d y ,  S t i a u l i  were b a c k  projected 

o n  a n  o p a q u e  s c r e e n  a o u n t e d  o n  t h e  window of t h e  b o o t h ,  

series of l i g h t s  ncaunted in a h o r i z o n t a l ,  row d i r e c t l y  b e f o n  

where t h e  s t i a u f i  were p r o j e c t e d  p r o v i d e d  s u b j e c t s  ~ i t h  

sequencLng i n f o r ~ a t i o n ,  

a  H e u l e t t - P a c k a r d  c o m p u t i n g  s y s t e a ,  

L a t e n c y  o f  s e d i a t o r  a c q u i s i t i o n  was r e c o r d e d  b y  a H u n t e r  Plodel 

145 p r l n t - o u t  c o u n t e r  a s  t h e  number of p u l s e s  of known 

r e p e t i t i o n  r a t e  g e n e r a t e d  by a H u n t e r  n o d e l  157 t i ~ e r .  

S u b j e c t s  s a t  i n  a n  PAC Bode l  11170 s o u n d p r o o f  b o o t h  t h r o u g h o u t  



S u b j e c t s a  v e r b a l i z a t i o n s  were r e c o r d e d  on a Uher  2400 Stereo 

R e p o r t  t a p e  r e c o r d e r  d u r i n g  t h e  l o n g  terra aeHtory recall 

p e r i o d ,  

M a t e r i a l s  

The t w e n t y  q u e s t i o n s  (Appendix  8 )  were t a k e n  frola a p r i o r  

s t u d y  (Bakan,  C o u p l a n d ,  Glackman a n d  P u t n a a ,  1973) which 

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

t o  e l i c i t  l a t e r a l i z e d  eye- laoveaent ,  Tuenty q u e s t i o n s  were 

u s e d  t h a t  were " n e u t r a l 3 #  i n  t h e  s e n s e  t h a t  t h e y  d i d  n o t  show 

a n y  a v e r a g e  t e n d e n c y  to el ic i t  e y e -  movements p r e d o m i n a n t l y  i n  

o n e  d i r e c t i o n  o r  t h e  cther in a sample o f  r i g h t - h a n d e d  male 

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

s t u d i e s .  

The n o u n s  used i n  t h e  memory s t u d y  sere t a k e n  from t h o s e  

s c a l e d  by P a i v i o ,  ~ u i l l e  a n d  n a d i g a n  (1968) o n  t h e  a t t r i b u t e s  

o f  c o n c r e t e n e s s ,  i rnagery  a n d  nreaningf u l n e s s .  Two g r o u p s  o f  

w o r d s  were formed. 75 were s e l e c t e d  t h a t  were h i g h  o n  

c o n c r e t e n e s s  a n d  i a a g e r y ,  a l o n g  w i t h  75 t h a t  were low on t h e s e  

a t t r i b u t e s ,  A l l  words  had fewer t h a n  s i x  l e t t e r s ,  The two 



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

T h o r n d i  ke-Losge f r e q u e n c y .  T h e  B e a n  values of t h e  d i f f e r e n t  

a t t r i b u t e s  f o r  t h e  t w o  g r o n p s  were r e s p e c t i v e 1  y: 5 . 7 2  a n d  2 - 2 3  

f o r  c o n c r e t e n e s s ;  6 . 4 8  a n d  2.82 f o r  irriagery; a n d  5.98 a n d  5.46 

for  maan ingf  u l n e s s ,  E3ithin g r o u p s ,  t h e  words  were r a n d o ~ t l y  

fo rmed  i n t o  25 t r i p l e t s  u n d e r  t h e  c o n s t r a i n t  t h a t  no  t r i p l e t  

h a v e  more t h a n  o n e  word w i t h  s i x  letters, Each  t r i p l e t  was 

t h e n  made into a s l i d e ,  

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

o f  e a c h  b l o c k  were t a k e n   fro^ a r t ic les  i n  a book  o f  r e a d i n g s  

f o r  a n  i n t r o d u c t o r y  p s y c h o l o g y  c o u r s e  (ATertReiater, 1'970) . 

The p o s t - s t u d y  i n t e r v i e w  c o n s i s t e d  o f  a l i s t i n g  of 2 r a n d o ~ l y  

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

The e x p e r l a e n t e r  q u e s t i o n e d  the s u b j e c t  a b o u t  t h e  m e d i a t o r  h e  

h a d  u s e d  f o r  t h e s e  p a r t i c u l a r  words  a n d  marked down w h e t h e r  i t  

was v e r b a l ,  i m a g i n a l ,  rate r e p e t i t i o n ,  none,  o r  some o t h e r  

k i n d  of m e d i a t o r ,  after t h e  a e t h o d  of P a i v i o  a n d  P u i l l e ,  



P r o c e d u r e  

D u r i n g  the eye-movement r e c o r d i n g  p h a s e  of the s t u d y ,  s u b j e c t s  

were s e a t e d  across  a  desk  f r o m  t h e  i n t e r v i e w e r ,  D i r e c t l y  

b e h i n d  a n d  a b o v e  t h e  i n t e r v i e w e - r * s  h e a d  was a v i d e o  caoaera 

s u p p o r t e d  by a t r i p o d .  S u b j e c t s  were t o l d  t h a t  t h e  s t u d y  was 

i n t e n d e d  t o  r e l a t e  c o g n i t i v e  p r o c e s s e s  d u r i n g  p rob lem s o l v i n g  

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

t h e  p r o b l e m s  t h e y  ware t o  b e  g i v e n  c o u l d  i n  some instances be 

s o l v e d  f n  a n u ~ b e r  o f  ways a n d  t h a t  there was n o  s i n g l e  

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

IAppend ix  A ) .  J u s t  before the e n d  of e a c h  q u e s t i o n  h e  

a c t i v a t e d  the v i d e o  recording s y s t e ~  with t h e  foo t  s w i t c h ,  

The i n t e r v i e w e r  was c a r e f u l  t o  p r e s e n t  e a c h  q u e s t i o n  in such a 

way as  t o  be  l o o k i n g  d i r e c t l y  i n t o  the e y e s  of t h e  subject a t  

the end of each q u e s t i o n ,  H e  t h e n  noted the d i r e c t i o n  of t h e  

s u b j e c k S s  f i rs t  e y e - a o v e m e n t  a f t e r  t h e  end of each q u e s t i o n ,  

a s  a n u a b e r   fro^ 1 t o  12, i n d i c a t i n g  t h e  d i r e c t i o n  of t h e  

~ o v e m e n t  on a n  i ~ a g i n a r y  clock face s u p e r i w p o s e d  a r o u n d  t h e  

s u b j e c t s *  e y e s ,  B l i n e  drawn h o r i z o n t a l l y  t h r o u g h  t h e  eyes 

was t a k e n  t o  r e p r e s e n t  t h e  "9 o * c l o c k t *  t o  " 3  o*c loc f sq*  a x i s l  

r e g a r d l e s s  of t h e  t ilt of t h e  s u b j e c t  *s head .  When t h e  



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

W . K .  fl and placed a c h e c k m a r k  a f t e r  t h e  q u e s t i o n  o n  t h e  

n u a e r a l  r e p r e s e n t i n g  t h e  c l o c k  face d i r e c t i o n  of t h e  s u b j e c t  * s  

first eye-  overt tent, T h i s  was d o n e  i n  s u c h  a way a s  t o  

a a x i ~ i a e  t h e  p o s s i b i l i t y  t h a t  t h e  s u b j e c t  would i n t e r p r e t  t h i s  

a c t i v i t y  as  t h e  i n t e r v i e w e r  c h e c k i n g  o f f  t h e  q u e s t i o n  just 

a s k e d ,  

D u r i n g  t h e  rnemory p o r t i o n  of the s t u d y  t h e  p a r t i c i p a n t s  were 

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

a n d  r a c k s  h o l d i n g  t i m i n g  e q u i p m e n t ,  where  t h e y  were s e a t e d  i n  

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

(Append ix  3) p e r t a i n i n g  t o  %he e x p e r i m e n t a f  p r o c e d u r e  a n d  t h e  

p a r t i c u l a r  ~ e d i a t o r  t h e y  were t o  u t i l i z e  t o  remember t h e  

words ,  T h e r e  were t h r e e  m e d i a t o r  g roups :  t h e  c o n t r o l  group 

which  was free t o  u t i l i z e  a m e d i a t o r  o f  their own c h o o s i n g ;  

t h e  i m a g e r y  group whc were t o l d  t o  f o r a  a n  i n t e r a c t i v e  

i ~ a g i n a l  s c e n e  [Bower, 1972) i n  which t h e  i r a g e s  designated b y  

t h e  n o u n s  were i n  c o n t a c t  with e a c h  other; a n d  a v e r b a l  group 

who were told t o  c o n n e c t  the n o u n s  w i t h  verbal  l i n k s  i n  o r d e r  

t o  form a v e r b a l  u n i t ,  



a l l  g r o u p s  e x p e r i e n c e d  the same  e x p e r i ~ e n t a l  p r o c e d u r e ,  They 

were p r e s e n t e d  w i t h  five b l o c k s  of t e n  t r i a l s  e a c h .  The first 

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

a n a l y s i s .  On e a c h  t r i a l  t h e  s u b j e c t  saw a w a r n i n g  l i g h t ,  t h e n  

t h r e e  n o u n s  p r o j e c t e d  fo r  t h r e e  s e c o n d s ,  f o l l o w e d  by  a f i f t e e n  

s e c o n d  b l a n k  p e r i o d  when he  was t o  a p p l y  t h e  n e d i a t o r ,  

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

m e d i a t o r ,  t h e n  c o n t i n u i n g  t o  c o n s i d e r  t h e  m d i a t o r  un ti1 the 

end  o f  t h e  p e r i o d ,  Mext case a t h r e e  s e c o n d  s h o r t  t em raeaofg 

reca l l  l i g h t  a t  w h i c h  point the subject r e c a l l e d  a l o u d  the 

words  he h a d  seen o n  t h a t  t r i a l ,  The  e x p e r i r s e n t e r  n o t e d  

whether h e  h a d  c o r r e c g l y  r e c a l l e d  t h e  words,  and t h e  w a r n i n g  

l i g h t  c a m  o n  t o  b e g i n  t h e  next trial, 

A t  t h e  e n d  o f  t e n  t r i a l s ,  a  f i g h t  carae on f o r  t h i r t y  seconds, 

d u r i n g  which time t h e  s u b j e c t  r e a d  a l o u d  from t h e  r ate rials 

p r o v i d e d ,  Then  t h e  l o n g  t e m  a e m o r y  l i g h t  c a w  o n  a n d  h e  had  

five a x i n u t e s  t o  recal l  a l o u d  t h e  w o r d s  h e  had s e e n  up u n t i l  

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

T h i s  sequence Has r e p e a t e d  f o r  a t o t a l  o f  five b l o c k s .  



Half of t h e  s l i d e s  i n  e a c h  b l o c k  had  c o n c r e t e  words  and h a l f  

h a d  a b s t r a c t  words ,  B l o c k s  o f  s l i d e s  were r o t a t e d  s o  t h a t  

e a c h  b l o c k  a p p e a r e d  e q u a l l y  o f t e n  i n  each of t h e  f i v e  

p o s i t i o n s ,  ~ i t h i n  b l o c k s  s l i d e s  were i n i t i a l l y  p l a c e d  i n  

random o r d e r  a n d  t h e n  s u b s e q u e n t l y  r o t a t e d  so t h a t  e a c h  s l i d e  

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

A t  t h e  end  o f  t h e  r e c a l l  p e r i o d  f o l l o w i n g  t h e  f i f t h  b l o c k  E 

e n t e r e d  t h e  b o o t h  a n d  a a a i n i s t e r e d  the p o s t - s t u d y  i n t e r v i e w ,  

d e b r i e f e d  a n d  p a y e d  the s u b j e c t .  

RESULTS 

C o n j u g a t e  L a t e r a l  Eye-movement f l e a s u r e  

The  v i d e o  t a p e s  were viewed by  a s e c o n d  t r a i n e d  r a t e r  who a l s o  

r e c o r d e d  t h e  clock d i r e c t i o n  of t h e  s u b j e c t s  f i rst  

e y e - m o v e ~ e n t  a f t e r  t h e  e n d  of e a c h  q u e s t i o n .  The P e a r s o n  f 

c o r r e l a t i o n  b e t w e e n  t h e  two  r a t i n g s  was .77 (N=65, p <.01), 

T h e  d i f f e r e n c e s  i n  r a t i n g s  by t h e  two  j u d g e s  d i d  n o t  in a n y  

case c h a n g e  the e y e - ~ o v e m e n t ,  g r o u p  t o  which a n  i n d i v i d u a l  h a d  



b e e n  a s s i g n e d  by the i n i t i a l  r a t i n g ,  o r  b r i n g  h i ~  b e l o w  the 

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

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

e y e - i t w v e ~ e n t s ,  

STH Recall D a t a  

A s h o r t  term Reiiiory recall p e r i o d  was i n c l u d e d  p r i ~ a r i l y  a s  a 

way t o  c h e c k  a n d  c o n t r o l  f o r  t h e  a c c u r a c y  of p e r c e p t i o n  a n d  

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

{there were o n l y  2% errors  i n  STa r e c a l l  t h r o u g h o u t )  t h e  

r e c a l l  d a t a  f r o n  t h i s  s t a g e  were n o t  f u r t h e r  a n a l g z e d ,  Ho one 

gave  a f s c a n 8 t  do it'? r e s p o n s e  t o  i n d i c a t e  t h a t  t h e y  were 

u n a b l e  t o  comply  w i t h  t h e i r  eed ia t ion  i n s t r u c t i o n s ,  

LTH recall  d a t a  

The d a t a  were s c o r e d  i n  terms of t h e  number of t r i p l e t s  a n d  

t h e  number of single w o r d s  of e a c h  t y p e  r e c a l l e d  f r o n  a 

p a r t i c u l a r  block, d u r i n g  t h e  LTfl recal l  period following t h a t  

b l o c k ,  P r e l i m i n a r y  a n a l y s i s  i n d i c a t e d  a f l o o r  effect f o r  t h e  

triplets v a r i a b l e  s o  it was excluded from f u r t h e r  a n a l y s i s .  



T h e  n u a b e r  of w o r d s  r e c a l l e d  was a n a l y z e d  with a UCLA 

B i o m e d i c a l  P r o g r a i n s  a n a l y s i s  o f  v a r i a n c e ,  3 H D 0 8 ~  {Appendix  C), 

T h e r e  was a s i g n i f i c a n t  ~ a i n  effect of i n s t r u c t i o n  t y p e ,  

F f 2 , 5 4 )  =2 9 - 9 3 ,  p< ,001,  I e u ~ a n - K e u l s  p o s t - h o c  a n a l y s e s  

i n d i c a t e d  t h a t  i m a g e r y  i n s t r u c t i o n s  (EI=ti. 3) were s i g n i f i c a n t l y  

more effective t h a n  v e r b a l  i n s t r u c t i o n s  fH=3.7), p<, 01, u h i c h  

were i n  t u r n  s i g n i f i c a n t 1  y  more e f f e c t i v e  t h a n  free 

i n s t s u c t i o n s  (4=3  - 3 )  , p<, 01. 

T h e r e  was a s i g n i f i c a n t  main effect for eye-movement t y p e  

F (I , !%)  =7.49, g<,O1. f n d i c a t i n g  t h a t  r i g h t - m o v e r s  (4=3.9) 

sere s l i g h t l y  litore e f f e c t i v e  t h a n  1ef % - @ o v e r s  (pll=3,6). 

T h e r e  was a s i g n i f i c a n t  ~ a i n  effect o f  word t y p e ,  

f ( f . 5 U )  =40,01,  p<.001. C o n c r e t e  w o r d s  ( W =  4* 2 )  were r e c a l l e d  

better t h a n  a b s t r a c t  words  ( M =  3 , s )  . 

T h e s e  was a s i g n i f i c a n t  i n t e r a c t i o n  o f  e y e - a o v e ~ e n t  t y p e  a n d  

i n s t r u c t i o n s ,  F (2,543 =4,97,  p<,01,  P e r c e n t  recall f o r  e a c h  

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

shown in F i g u r e  # I ,  i n d i c a t i n g  p r i n c i p a l l y  t h a t  r i g h t - m o v e r s  J 



showed k e t t e r  recal l  t h a n  l e f t - m o v e r s  u n d e r  imagery 4' 

i n s t r u c t i o n s ,  

f i n a l l y ,  there was a s i g n i f i c a n t  i n t e r a c t i o n  of i n s t r u c t i o n  

t y p e  a n d  word t y p e ,  f (2,541 =8.57,  p<.001. F i g u r e  #2 s h o w s  

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

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

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

c o n c r e t e  woras Being better r e c a l l e d ,  

L a t e n c y  d a t a  

L a t e n c y  o f  ~ediator p f o d u c t i o n  was r e c o r d e d  i n  =if l i s e c o n d s  

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

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

h a d  b e e n  g i v e n ,  The d a t a  were a n a l y z e d  v i a  uCLA f l i o m d i c a l  

P r o g r a m  B R D 0 8 V  ( A p p e n d i x  D g i v e s  t h e  c o n d e n s e d  AHOVA t a b l e ) .  

a s i m p l e  ~ a i a  effect  of i n s t r u c t i o n  t y p e  was f o u n d ,  

F (2,54) =40e i i2 ,  p< ,001,  Meuaan-Keuls a n a l y s i s  i n d i c a t e s  that 

s u b j e c t s  s e e k i n g  v e r b a l  med ia  t o r s  (H=8,56 sec, ) r e s p o n d e d  Bore 

q u i c k l y  t h a n  t h o s e  who wers n o t  g i v e n  a s p e c i f i c  t y p e  of 



a e d i a t o r  t o  use [ c o n t r o l  c o n d i t i o n ,  W=9,12 s e c , ) ,  p < , 0 1 ,  a n d  

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

i n s t r u c t i o n s  t o  u s e  i m a g e r y  n e d i a t o r s  @=9,96 s e e , ) ,  p<,01, 

A main ef feet of eye- aovement  t y p e  was f o u n d ,  P (3,SU) = 9 5 , 6 l ,  

p<,OOl, R i g h t - @ o v e r s  (#=8,59 see,) r e s p o n d e d  more q u i c k l y  

t h a n  l e f t - m o v e r s  (8=9,84 s e e , )  , 

T h e r e  was a nlain effect f o r  word t y p e ,  F f 1 , 5 4 ) = 8 , 9 6 ,  p<,01 ,  

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

(R=9.04 sec,) t h a n  f o r  a b s t r a c t  w o r d s  (B=9,39 sec,)  , 

A a a i n  effect f o r  blocks, Bf3,162)=1) ,  6 6 ,  p<.OO5, showed a f t e r  

post-hoc a n a l  y s i s  fseheffe, 19591 t h a t  s u b j e c t s  r e s p o n d e d  

f a s t e r  i n  b l o c k  3 {8=8.77 set,) t h a n  i n  t h e  o t h e r  b l o c k s  

(tS=9.36 s e c , ) ,  p< . 01 ,  

There was a n  i n t e r a c t i o n  of i n s t r u c t i o n  t y p e  and eye-ntoueaent  

t y p e ,  F(2,54)= 3.98, p< .05,  F i g u r e  it3 i n d i c a t e s  t h a t  t h e  

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

u n d e r  the three d i f f e r e n t  i n s t r u c t i o n  c o n d i t i o n s  were g r e a t e r  - 
f o r  l e f t - m o v e r s  t h a n  f o r  r i g h t - n o v e r s ,  



i 

T h e r e  was a n  i n t e r a c t i o n  of i n s t r u c t i o n  type a n d  word type, 

F (2,512) =11,09, p < . 0 0 1 .  F i g u r e  #4 shows that. t h e  d i f f e r e n c e  

between  r e s p o n s e  latencies for abs t r ac t  a s  o p p o s e d  t o  c o n c r e t e  

v o r d s  was g r e a t e r  u n d e r  i ~ a g e r y  i n s t r u c t i o n s  t h a n  u n d e r  free 

i n s t r u c t i o n s  w i t h  l o n g e r  l a t e n c i e s  for abs t r ac t  words ;  and 

t h a t  t h e r e  were s h o r t e r  l a t e n c i e s  f o r  abst ract  words u n d e r  

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

There was a l so  a  s i g n i f i c a n t  t h r e e - g a y  i n t e r a c t i o n  of 

i n s t s u c t i o n  t y p e ,  b l o c k s ,  a n d  t r i a l s  F ( 2 @ , 6 @ 8 ]  =I.%?,  p<,05,  

P o s t - s t u d y  I n t e r v i e w  

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

s o  on m o s t  of the t e n  noun t r i p l e t s  i n c l u d e d  i n  t h e  i n t e r v i e w  

s a m p l e  (EI= 7 ,  I t r i p l e t s ) ,  The v e r b a l  ~ t t e d i a t i o n  g r o u p  a p p e a r e d  

t o  b e  so rnevha t  better a t  complying with the i n s t r u c t i o n s ,  

r e p o r t i n g  usage of a v e r b a l  m e d i a t o r  f o r  n e a r l y  BOX of the 

t r i p l e t s  i n  t h e  sample @I= 8.8 t r i p l e t s f .  This is c o n s i s k e n l c  

w i t h  t h e  g r e a t e r  a v a i l a b i l i t y  of v e r b a l  ~ e d i a t o r s  f o r  abstract 

words (Yui l l t e  a n d  P a i v i o ,  1967). T h e r e  was n o  significant 

d i f f e r e n c e  within e i t h e r  of t h e  above a e d i a t i o n  g r o u p s  as  a 



f u n c t i o n  o f  e y e - m v e m e n t  t y p e .  

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

f o r  h a l f  of  t h e  i n t e r v i e w  s a r p l e  [H= 5.6 t r i p l e t s ) ,  E o s t  of 

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

v e r b a l  (Pi= 1.7 t r i p l e t s )  a n d  i e a a g i n a l  (PI= 2.1 t r i p l e t s )  

~ t e d i a t o r s ,  

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

term r e c a l l  was bet ter  f a c i l i t a t e d  by i m a g e r y  n e d i a t i o n  v' 

i n s t r u c t i o n s  (28 o f  t h e  t o t a l  w o r d s  p e r  b l o c k ) ,  t h a n  by 

v e r b a l  n t e d i a t i o n  i n s t r u c t i o n s  (25%), is a r e p l i c a t i o n  o f  p r i o r :  

r e s u l t s  {Bower, 1972; H o d i g l i a n i  a n d  Season, 1973 ) .  T h a t  t h e  

c o n t r o l  ( u n i n s t r u c t e d )  ~ l e d i a t i o n  c o n d i t i o n  r e s u l t e d  i n  p o o r e s t  

o v e r a l l  recal l  (22  ) was u n e x p e c t e d ,  s i n c e  t h e  h y p o t h e s i s  t h a t  

t h e  t w o  eye-govement  would u t i l i z e  t h e i r  r e s p e c t i v e  

" t y p i c a l t *  c o d i n g  s t r a g e g i e s  would l e a d  t o  a n  e x p e c t a t i o n  f o r  

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

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

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



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

( B o d l i g i a n i  a n d  S e a ~ o n ,  1979)  t h a t  t h i s  is n o t  a v e r y  

I e f f e c t i v e  method of v e r b a l  ~ e d i a t i o n ,  
I 
1 
I 

f 
T h e  l a t e n c y  d a t a  were c o n s i s t e n t  w i t h  t h e  recal l  d a t a ,  w i t h  

b 

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

a c q u i s i t i o n  l a t e n c i e s  u n d e r  i ~ a g e r y  i n s t r u c t i o n s  ( M =  70,0  

sec,) , t h a n  under v e r b a l  i n s t r u c t i o n s  (14= 8.6 sec. 1,  T h i s  is 

a r e p l i c a t i o n  of a p r e v i o u s  r e s u l t  ( P a i v i o ,  1966) . T h e  

c o n t r o l  c o n d i t i o n  f e l l  midway b e t w e e n  the o t h e r  two c o n d i t i o n s  

i n  Bean l a t e n c y  f M =  9 - 4  set,) , Again,  t h e  p o s i t - s t u d y  

i n t e r v i e w  is r e l e v a n t ,  a s  t h e  s u b j e c t s  who were u s i n g  

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

b u t t o n  t o  i n d i c a t e  t h e y  "had  s u c c e s s f u l P y  a p p l i e d  t h e  n e t h o d  

a s  t h e y  h a d  b e e n  i n s t r u c t e d  t o  do. Scae r e p o r t e d  p u s h i n g  the 

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

g u s h e d  it a t  v a r i o u s  t i ~ e s  during t h e  p a e d i a t i o a  p e r i o d  when 

t h e y  f e l t  t h a t  -they had $ # l e a r n e d * *  the w o r d s  f o r  t h a t  t r i a l .  

T h e  f i n d i n g s  w i t h  r e s p e c t  t o  word t y p e  were p r e d i c t a b l e  f r o @  

pf o v i a u s  s . t u d i e s  { P a i  v i o ,  197 1) . C o n c r e t e  w o r d s  were r e c a l l e d  



b e t t e r  t h a n  a b s t r a c t  words  (27% v s  23%) a n d  m e d i a t o r s  were 

f o u n d  more q u i c k l y  f o r  t h e  f o r m e r  (8=9 .0  see. v s  M=9,4 sec,), 

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

f o r  b o t h  recall  a n d  l a t e n c y  d e p e n d e n t  v a r i a b l e s  {see F i g s ,  2 

a n d  4) c o n s t i t u t e s  a n o t h e r  r e p l i c a t i o n  o f  p r e v i o u s  work 

( P a i v i o ,  1966; Y u i l l e  a n d  ~ a i v i o ,  1 9 6 7 ) ,  Under  v e r b a l  

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

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

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

l a t e n c i e s  t h a n  a b s t r a c t  v o r d s ,  The  c o n t r o l  c o n d i t i o n  a l so  

r e s u l t e d  i n  better recal l  of c o n c r e t e  t h a n  of a b s t r a c t  words,  

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

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

l e f t - m o v e r s  (26 vs 24%) was n o t  u n e x p e c t e d  a s  t h e y  were 

h y p o t h e s i z e d  t o  be  more p r o f i c i e n t  a t  v e r b a l  p r o c e s s i n g  i n  d' 

g e n e r a l ,  T h i s  was a l s o  r e f l e c t e d  i n  t h e  l a t e n c y  d a t a  #hers 

t h e y  h a d  s h o r t e r  a v e r a g e  mediator a c q u i s t i o n  l a t e n c i e s  {#=8,Q 

sec,) t h a n  l e f t - m o v a r s  f&=9.9 sec,) . The d i f f e r e n c e  i n  time 

t o  a c q u i r e  a a e d i a t c r  c o u l d  u n d e r l i e  t h e  s u p e r i o r  r eca l l  of 

r i g h t  a o v e r s  a s  t h e y  would h a v e  @ore time r e a a i n i n g  i n  t h e  



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

p l a c e ,  

S i g n i f i c a n t  i n t e r a c t i o n s  of i n s t r u c t i o n  c o n d i t i o n  a n d  

eye-movement g r o u p s  o c c u r r e d  f o r  b o t h  recall  a n d  l a t e n c y  da ta .  

( f i g s ,  $1 a n d  #3)  , b u t  were n o t  i n  a c c o r d a n c e  w i t h  

e x p e c t a t i o n s  b a s e d  upon t h e  h y p o t h e s e s  stated a b o v e ,  With  

r e s p e c t  t o  recal l ,  i t  a p p e a r s  t h a t  t h e r e  is l i t t l e  d i f f e r e n c e  

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

{ u n i n s t r u c t e d )  c o n d i t i o n  (22 1 .  ~ h u s  t h e r e  is  n o  

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

~ e t h o d s  of m e d i a t i o n  when u n i n s t r u c t e d ,  R i g h t - m o v e r s  showed 

t h e  saae a ~ o u n t  of recal l  u n d e r  v e r b a l  i n s t r u c t i o n s  a s  

l e f t - l o v e r s  (25%). l a s t  i n t e r e s t i n g  and  u n e x p e c t e d  of a l l  is \/ 

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

r eca l l  u n d e r  i m a g e r y  i n s t r u c t i o n s  (31% ss 2 6 % ) ,  T h e  l a t e n c y  

d a t a  were of l i t t l e  h e l p  i n  u n d e r s t a n d i n g  t h i s  p a t t e r n  of 

r e c a l l  d a t a ,  They show a g r e a t e r  s p r e a d  a a o n g  times t o  

acquire  w e d i a t o r s  f o r  l e f t - m v e r s  t h a n  f o r  r i g h t - @ o v e r s ,  b u t  

t h e  o r d e r i n g  of mean latencies f o r  b o t h  g r o u p s  was t h e  s a n e .  



How is it t h a t  r i g h t - m o v e r s  o u t  p e r f o r m e d  l e f t - m o v e r s  under / 

i m a g e r y  i n s t r u c t i o n s  i n  a nemory t a s k ?  I f  you a c c e p t  t h a t  

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

i n t e r v i e w  and  o t h e r  d a t a  s u p p o r t  t h i s  view, t h e n  it a p p e a r s  t o  

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

g r o u p s  t o  a c q u i s e  a e d i a t o r s  o r  some a s p e c t  o f  t h e  i a a g e r y  

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

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

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

time f o r  e n c o d i n g  o ~ e r a t i o n s  to  t a k e  p l a c e  s a p  be  p a r t i c u l a r l y  

u s e • ’  u l  i n  c o n  j u n c t i o n  with i m a g i n a l  m e d i a t o r s .  The s e c o n d  4' 

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

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

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

better o r g a n i z e d ,  e t c ,  i r t t ag ina l  s c e n e s  t o  work with. B t  t h i s  

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



P r e p a r a t i o n s  were 

o f  C L E B s  w i t h  w a r  

R a t i o n a l e  f o r  S t u d y  I1 

underway fo r  a s t u d y  t o  e x a m i n e  c o r r e l a t e s  

i o u s  m e a s u r e s  related t o  v i s u a l  i m a g e r y ,  when 

t h e  u n e x p e c t e d  resalts  of S t u d y  I became known, A t  t h a l  

p o i n t ,  The o u t c o m e  of S t u d y  ff b e c a m  e v e n  Bore  r e l e v a n t ,  a s  

i n f o r m a t i o n  a b o u t  the r e l a t i v e  c a p a b l i t i e s  of t h e  e y e - ~ o v e ~ e n t  

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

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

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

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

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

p e r f o r m a n c e  on tes ts  a n d  r a t i n g  scales t h e o r e t i c a l l y  sensitive - -/ 
t o  i m a g e r y  a b i l i t y ,  t h e n  t h e  l i k e l i h o o d  would b e  much g r e a t e r  

-- 

t h a t  t h e  d i f f e r e n c e s  s e e n  i n  S t u d y  I were t h e  r e s u l t  of 

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

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

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

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

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

would, among o t h e r s ,  become more t e n a b l e  a n d  o f f e r  a B o r e  

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



T h e r e  h a v e  b e e n  a number  of s t u d i e s  d o n e  i n v o l v i n g  m e a s u r e s  

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

They  are  of b a s i c a l l y  two t y p e s ,  s u b j e c t i v e  r a t i n g s  of v a r i o u s  

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

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

s o l u t i o n  of v i s u o - s p a t i a l  p r o b l e a s .  

T h e  first type was r e p r e s e n t e d  i n  t h i s  s t u d y  b y  t h e  S h e e h a n  

f1967)  r e v i s i o n  of t h e  B e t t s  (1909) q u e s t i o n a i r e  on v i v i d n e s s  

o f  i m a g e r y ,  a n d  t h e  Gordon (1949) tes t  of v i s u a l  i f n a g e r r  

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

19691 ,  It is t h i s  t y p e  o f  r e s p o n s e  m e a s u r e  t h a t  h a s  

p r e v i o u s l y  b e e n  l i n k e d  t o  C L E H s ,  Two s t u d i e s  h a v e  been done. 

Bakan (1969)  r e p o r t e d  t h a t  l e f t - l t t o v e r s  g a v e  h i g h e r  r a t i n g s  on J 

a s u b j e c t i v e  s c a l e  o f  v i v i d n e s s  of v i s u a l  i ~ a g e r y ,  R a r n a d  

(1972) s t u d i e d  f a c u l t y  a n d  g r a d u a t e  s t u d e n l :   embers of a naat'fi 

d e p a r t ~ e n t  a n d  f o u n d  t h a t  t h e  l e f t - m o v e r s  aniong t h e @  r e p o r t e d  

Bore f r e q u e n t  u s e  of v i s u a l .  i ~ a g e r y  i n  t h e i r  work, 4 

J 
Subjective a n d  o b j e c t i v e  i n a g e r y  tes ts  h a v e  been  shown t o  be 

f a c t o r i a l  l y  i n d e p e n d e n t  fDi8esta e t  a l ,  "197 1) a n d  it seems 

u n c l e a r  what: t h e  f o r m e r  a r e  rr teasuring.  A l t h o u g h  S h e e h a n  



( I 9 6 6 , l W i 7 , 1 9 7 2 )  h a s  d e m o n s t r a t e d  t h e i r  u s e f u l n e s s  i n  t h e  

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

t h e  b a s i s  of s u b j e c t i v e  i m a g e r y  r a t i n g  scales, i n  t h e  area of 

memory f o r  v i s u a l  s t i m u l u s  pa t t e r n s  of v a r y i n g  c o f i l p l e x i t y ,  

O b j e c t i v e  tests of imagery ,  t h e  s e c o n d  c a t e g o r y  of measure 

used ,  h a v e  e v o l v e d  t h r o u g h  e f f o r t s  to  s t u d y  p s y c h o l o g i c a l  

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

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

/ i d e a t i o n " ,  " v i s u o - s p a t i a l e  or  " s p a t i a l t q ,  It is s o s t  l i k e l y  

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

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

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

T h e  c o a b i n a t i o n  of f a c t o r  a n a l y t i c  t e c h n i q u e s  w i t h  p a p e r  a n d  

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

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

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

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

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



~l Koussy (1935)  i d e n t i f i e d  a f a c t o r  l a b e l l e d  q8kt9 i n  a study 

u s i n g  s e v e n t e e n  s p a t i a l  tests o f  d i f f e r e n t  kinds. H i s  

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

t h o s e  tes ts  t h a t  l o a d e d  h e a v i l y  o n  "k", 

Renshaw (1950)  s t u d i e d  s p a t i a l  a b i l i t i e s  i n  t h e  c o n t e x t  of 

tests t h a t  r e q u i r e d  a p p a r e n t  r o t a t i o n  o f  two- a n d  

t h r e e - d i m e n s i o n a l  f i g u r e s  f o r  t h e  s o l u t i o n .  T h e  tests t h a t  

l o a d e d  mos t  h i g h l y  on a  f a c t o r  d e s c r i b e d  a s  " s p a t i a l M  were 

t h o s e  i n  w h i c h  t h e  s u b j e c t s *  s a i d  t h e y  had t o  v i s u a l i z e  a n  

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

F r e n c h  (1951)  i d e n t i f i e d  a f a c t o r  which was d e s c r i b e d  a s  t h e  

a b i l i t y  t o  comprehend  i ~ a g i n a r y  ~ o v e a e n t  in t h r e e - d i ~ s n s i o n a f  

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

C o s t e l l o  (1956)  n o t e d  t h a t  t h e  a b i l i t y  t o  c o n t r o l  v i s u a l  \/ 

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

for t h e  s o l u t i o n  of s p a t i a l  tests. 

S m i t h  (19511# p, 98) f e l t  t h a t  t h e  e s s e n t i a l  a s p e c t  o f  t h e  

s p a t i a l  f a c t o r  is t h e  a b i l i t y  t o  * 'form a m e n t a l  i m a g e , , . t o  



p e r c e i v e  and  r e t a i n  i n  mind a  f i g u r e  a s  a n  o r g a n i z e d  whole,#* 

S h e p a r d  and  h i s  c o w o r k e r s  (Shegard  and  chipman,  1970; Shepa rd  

and  R e t z l e r ,  1971;  Shepa rd  and  Feng, 1972) h a v e  d e v e l o p e d  

t a s k s  u s i n g  t w o - d i ~ e n s i o n a l  and a p p a r e n t  t h r e e - d i a e n s i o n a l  

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

a e n t a l  v i s u a l  Imagery ,  

R i f  s o n ,  D e F r i e s ,  HcCfsarn, Vandenburg,  Ashton,  Johnson,  H i ,  

and  Rashad (1973) r e c e n t l y  c o n d u c t e d  a  l a rge  s c a l e  s t u d y  o f  

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

s p a t i a l - v i s u a l i z a  tion, p e r c e p t u a l  s p e e d  and v i s u a l  aemory, 

The  f o u r  t es t s  w i t h  the h i g h e s t  l o a d i n g s  on t h e  

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

d e s c r i b e d  h e r e .  They  were: an  a d a p t a t i o n  aE t h e  

S h e p a r d - E e t z l e r  B lock  R o t a t i o n  T e s t  ( r e q u i r i n g  a p p a r e n t  

t h r e e - d i m e n s i o n a l  r o t a t i o n  of b f  ock  a r r a y s )  ; a  two-d ia tens iona l  

Ca rd  R o t a t i o n  T e s t ;  a  Hidden f i g u r e s  T e s t ;  and a  p a p e r  and  

p e n c i l  Foratboard T e s t ,  

T h u r s t o n e  (1938) and  DiVes t a  e t  a l  (19'71) h a v e  shod t h a t  

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



u s u a l l y  l a b e l l e d  as  v e r b a l  tests,  a n d  t h a t  t h e r e  is p r o b a b l y  a 

g e n e t i c  c o ~ p o n e n t  i n  t h e  a b i l i t y  t o  p e r f o r a  well on t h e &  

( T h u r s t o n e ,  19B4). It t h e r e f o r e  seereed useful t o  i n v e s t i g a t e  

t h e  r e l a t i o n s h i p  b e t w e e n  C L E H s  a n d  p e r f o r a a n c e  on  materials 

t h a t  were less l i k e l y  t o  be l o a d e d  i n  f a v o r  o f  l e f t  h e l t t i s p h e r e  

a b i l i t i e s  t h a n  t h o s e  u s e d  i n  S t u d y  I, 

L i n k s  b e t w e e n  t h e  r i g h t  h e i a i s p h e r e  a n d  v a r i o u s  k i n d s  o f  

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

(Ben ton ,  1969; Z a n g w i l l ,  19531, i n  t h e  area of 

n e u r o p s p c h o l o g i c a l  t e s t i n g  { R e i t a n  a n d  D a v i s o n ,  I V Y ) ,  and i n  

t h e  c o m i s s u r o t o m y  s t u d i e s  d i s c u s s e d  above ,  

S u b j e c t s  

A t o t a l  of  59 r i g h t - h a n d e d  males c o a p l e t e d  a l l  of t h e  i a e a s u r e s  

o u t  o f  84  i n  the o r i g i n a l  s a r a p l e  who d i d  s o n e  p o r t i o n  of t h e  

t es t s ,  A 1 1  were members of a n  i n t r o d u c t o r y  p s y c h o l o g y  class 

a t  Simon f r a s e r  U n i v e r s i t y ,  recruited a s  p e r  S t u d y  f 



Materials 

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

f o u n d  by ~ i l s o n  e t  al. (1973) i n  t h e i r  f a c t o r  a n a l y t i c  s t u d y  of 

c o g n i t i v e  l a e a s u r e s ,  T h e s e  were: t h e  S h e p h a r d - g e t z l e s  B l o c k  

R o t a t i o n  t a s k ,  c o n s i s t i n g  o f  t w e n t y  i t eas ,  e a c h  of f i v e  

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

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

T h e  r e s p o n d e n t  is t o  i d e n t i f y  wh ich  t w o  of t h e  r en t t a in ing  f o u r  

pictures, s h o w s  a c o n f i g u r a t i o n  of b l o c k s  w h i c h  i s  t h e  santte a s  

t h a t  in t h e  first p i c t u r e ,  e x c e p t  for a t h r e e - d i m e n s i o n a l  

r o t a t i o n .  

T h e  s e c o n d  m e a s u r e  was ths C a r d  R o t a t i o n  T a s k ,  P t  p r e s e n t s  

rows of n i n e  i r r e g u l a r  s h a p e s ,  w i t h  t h e  g o a l  of t h e  t a s k  b e i n g  

t o  mark s h a p e s  i n  t h e  row w i t h  a n + n  or  a "-" d e p e n d i n g  on 

w h e t h e r  t h e  s h a p e  i s  a t w o - d i m e n s i o n a l  r o t a t i o n  of t h e  first 

s h a p e  i n  t h e  row (41, o r  a r o t a t i o n  o f  its a t i r r o r  iaage (-1. 

T h e  t h i r d  t e s t  is a B i d d e n  P a t t e r n s  T e s t  which r e q u i r e d  t h e  

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

p a t t e r n  from a m n g  t h o s e  i n  w h i c h  the p a t t e r n  is ~ l i s s i n g  or 



T h e  f o u r t h  m e a s u r e  was S h e  P a p e r  Fosmboard  i n  u h i c h  t h e  

s u b j e c t  is t o  raark l i n e s  on a c o ~ p l e t e  geonne-tric shape t o  show 

w h e r e  i t  s h o u l d  be  q*cutM i n  o r d e r  t o  p r o d u c e  an a r r a y  of 

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

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

were t a k e n  from t h e  S h e e h a n  r e v i s i o n  of t h e  B e t t s  [1909) 

Q u e s t  i o n a i r e  o n  f l e n t a l  I m a g e r y  {QBI). T h i s  t a s k  r e q u i r e s  

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

f i v e  i t t iages  i n  e a c h  of s e v e n  s e n s o r y  m o d a l i t i e s  ( v i s i o n ,  

audition, c u t a n e o u s ,  k i n a e s t h e t i c ,  gustatory, o l f a c t o r y ,  a n d  

o r g a n i c ) .  

C o n t r o l  of v i s u a l  i a a g e r y  was a s s e s s e d  b y  t h e  Gordon  11949) 

T e s t  of v i s u a l  Itraagery C o n t r o l  f T V I C )  , T h i s  s c a l e  r e q u i r e s  

t h e  s u b j e c t  t o  indicate whether h e  can, c a n n o t  o r  i s  u n s u r e  0 5  

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

P l e a s u s e s  of l a t e r a l  eye-movement p r e f e r e n c e  were t a k e n  a s  i n  

S t u d y  I. S u b j e c t s  were a s k e d  t o  ref lect  o n  a n d  respond t o  



t w e n t y  items s e l e c t e d  a f t e r  a p r i o r  s t u d y  {Bakan, e t  a l ,  

l 9 7 2 ) ,  T h e  B a a s u r e  u s e d  was t h e  p r o p o r t i o n  of r i g h t  

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

e y e -  movements, 

P r o c e d u r e  

T h e  S h e p h a r d - H e t z l e r  B l a c k - r o t a t i o n  Task, C a r d  ~ o t a t i o n  Task, 

H i d d e n  P a t t e r n s  T e s t  a n d  P a p e r  Porrrtboard were g r o u p  

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

t h e  sase s e s s i o n  t h e  r e v i s e d  B e t t s  Q.H.f, a n d  Gordon TBIC were 

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

t h e  n e x t  class m e e t i n g ,  

T h o s e  who c o m p l e t e d  a l l  o f  t h e  a b o v e  were contacted b y  

t e l e p h o n e  and  an  a p p o i n t m e n t  was made f o r  a n  i n t e r v i e w  to  

a s s e s s  e y e - a o v e m e n t  p r e f e r e n c e ,  T h i s  was d o n e  a s  i n  S t u d y  I, 



RESULTS 

C h a r a c t e r i s t i c s  o f  t h e  H e a s u r e s  Used 

T a b l e  I g i v e s  the Beans ,  s t a n d a r d  d e v i a t i o n s  and e s t i g a t e d  

r e l i a b i l i t i e s  o f  the m e a s u r e s  u s e d  in t h i s  s t u d y ,  

C o r r e l a t i o n  a n d  P a c t o r  a n a l y s i s  

T h e  c o r r e l a t i o n  m a t r i x  ( P e a r s o n  r) is p r e s e n t e d  i n  Table 11. 

I n  g e n e r a l  t h e  a b s o l u t e  s i z e  of the c o r r e l a t i o n s  was a t o d e r a t e  

t o  low w i t h  37 o u t  o f  78 i n  & h e  t a b l e  r e a c h i n g  ,05 l e v e l  of 

s i g n i f i c a n c e  (r >,23, M= 69, t w o - t a i l e d )  . 

& p r i n c i p a l - c o i a p o n e n t s  a n a l y s i s  was per fo r iaed  on  t h i s  

c o r r e l a t i o n  m a t r i x .  The u n r o t a t o d  f a c t o r s  a re  shown i n  T a b f s  

1x1, The number o f  fac tors  t o  r o t a t e  was chosen w i t h  

r e f e r e n c e  t o  the r u l e s - o f  - thumb g i v e n  by  ktuimel ( I W Q )  , 

s p e c i f i c a l l y ,  i n  o r d e r  o f  p r i o r i t y ,  t h e  scr-er; t e s t  ( C a t t e l l ,  

19581, i.e, a f l a t t e n i n g  of the c u r v e  of v a r i a n c e  a c c o u n t e d  

f o r  by each s u c c e s s i v e  f a c t o r  ; t h e  e i g e n v a l  u e  g r e a t e r - t h a n - o n e  

rule ( K a i s e r ,  1960) ; a n d  a s u b j e c t i v e l y  d e t e r m i n e d  



d i s c o n t i n u i t y  i n  t h e  e i g e n v a l  u e  c u r v e  ( C a t t e l l  1960) ,  T h e s e  

c o n s i d e r a t i o n s ,  t a k e n  i n  l i g h t  o f  s u g g e s t i o n s  (Rummel, 1970) 

t h a t  i t  is b e t t e r  t o  r o t a t e  t o o  many r a t h e r  t h a n  t o o  few 

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

( a c c o u n t i n g  for fir), 4 %  o f  t h e  v a r i a n c e )  t o  a  v a r i t n a x  s o l u t i o n  

( T a b l e  IV). 

The  f i r s t  r o t a t e d  fac tor  h a s  h i g h  l o a d i n g s  f r o @  a l l  o f  t h e  

B e k t s  Q H I  scales e x c e p t  t h a t  f o r  v i s u a l  i m a g e r y ,  This f a c t o r  

would appear t o  r e p r e s e n t  v i v i d n e s s  o f  i ~ a g e r y  i n  n o n - v i s u a l  

m a d a l i  t ies ,  

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

v a r i a b l e s  t a k e n  f r o m  t h e  s p a t i a l  f a c t o r  a f  B i l s o n  e t  al 

(1973) . A l t h o u g h  t h e  r e l a t i v e  sizes of t h e  l o a d i n g s  o f  these 

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

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

t h i s  f a c t o r  i s  assuitted t o  b e  t h e  s a a e  a s  t h a t  f o u n d  i n  t h e  

P a t t e r  s t u d y ,  

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

v i s u a l  i m a g e r y  s c a l e  of t h e  B e t t s  QHT, a n d  w i l l  a c c o r d i n g l y  b e  



l a b e l l e d  a  v i s u a l  image ry  v i v i d n e s s  f a c t o r ,  

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

Gordon T V I C  and  w i l l  b e  l a b e l l e d  a s  a v i s u a l  i a a g e r y  c o n t r o l  

f a c t o r .  

E H R ,  t h e  index  of d e g r e e  of r i g h t  e y e - a o v e ~ e n t s  e l i c i t e d ,  h a s  

its h i g h e s t  l o a d i n g  on t h e  s p a t i a l  f a c t o r ,  lt h a s  low 

l o a d i n g s  on t h e  v i v i d n e s s  of n o n - v i s u a l  i a a g 2 r y  f a c t o r  and  t h e  

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

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

by t h e  Gordon s c a l e ,  

The Shepha rd -Meta l e r  Block-Rotation Task ,  a r e l a t i v e l y  n e u  

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

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

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

The v i v i d n e s s  of v i s u a l  i ~ a g e r y  scale o f  t h e  Betts QRI is 

r e l a t i v e l y  u n i q u e  among t h i s  se t  of v a r i a b l e s  and  i s  n o t  

s t r o n g l y  a s s o c i a t e d  with a n y  of   the^, a l t h o u g h  t h e s e  is a 

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



t h a t  is c o n s i s t e n t  i i t h  p r e v i s u s  r e p o r t s  ( B i c h a r d s o n ,  4969) . 
S h e e h a n  11967) h a s  d e m o n s t r a t e d  t h e  u s e f u l n e s s  of t h i s  tes t  i n  

t h e  c o n t e x t  of aemory  f o r  v i s u a l l y  p r e s e n t e d  p a t t e r n s ,  so it 

c tight b e  gore l i k e l y  related t o  a f a c t o r  l i k e  t h a t  f o u n d  i n  

B i l s o n  e t  a1 ('1973) t h a t  was l a b e l l e d  v i s u a l  aaemory* 

T h e  Gordon TVIC is  l i k e w i s e  u n i q u e  among t h e  se t  of a e a s u r e s  

u s e d  i n  t h i s  s t u d y ,  E x c e p t  for t h e  a b o v e  a e n t i o n e d  n e g a t i v e  

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

u n r e l a t e d  t o  a n y  of t h e  other m a s u r e s .  

In o r d e r  Lo see wha t  t h e  r e l a t i o n s h i p  of C L E B s  m i g h t  be t o  t h e  

f i r s t  t h r e e  factors  a n d  t o  d e t e r t t t i n e  i n  what  way r i g h t - m o v e r s  

m i g h t  d i f f e r  from l e f t - r t t o v e r s  with r e s p e c t  t o  t h e s e  f a c t o r s ,  a 

m a n u a l  p l o t  of t h e  s u b j e c t s *  fac tor  scores was d o n e  o n  two-way 

c o i n b i n a t i o n s  of t h e s e  f a c t o r s .  It gas i ~ t n e d i a t e l y  a p p a r e n t  

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

t h e r e  was a clear d i f f e r e n t i a t i o n  b e t w e e n  thein a l o n g  t h e  

d i a e n s i o n  defined b y  f a c t o r  2 a n d  n o n e  on f a c t o r s  1 and 3 .  

• ’ t i g h t - a o v e r s  t e n d e d  t o  s c o r e  h i g h e r  o n  f a c t o r  2 ,  w h i c h  is \A'' 

d e f i n e d  by  t h e  block r o t a t i o n  t a s k ,  t h e  c a r d  r o t a t i o n  t a s k ,  

t h e  h i d d e n  f i g u r e s  t a s k  a n d  t h e  f o r ~ b o a r d ,  



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

i m a g e r y  tes ts  a s  p r e d i c t o r s  o f  eye- inovenrent d i r e c t i o n ,  a 

a u l t i p l e  r e g r e s s i o n  a n a l y s i s  ( N i e ,  H u l l ,  J e n k i n s ,  

S t e i n b r e n n e r ,  a n d  B e n t ,  1975) was d o n e ,  T h e  r e s u l t s  of t h e  

a n a l y s i s  t h a t  i n c l u d e d  a l l  of t h e  i m g e r y  a e a s u r e s  is shown i n  

T a b l e  V, T h e  ~ u l t i p l e  c o r r e l a t i o n  c o e f f i c i e n t  of - 7 1  

i n d i c a t e s  t h a t  t h e s e  e e a s u r e s  a c c o u n t  f o r  51% of the 

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

m u l t i p l e  c o r r e l a t i o n  c o e f i i c i e n t  resulting f rom t h e  a d d i t i o n  

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

c o l u a n  1 o f  fable V, T h e  f i rs t  three w a s u r e s  a c c o u n t e d  f o r  

s i g n i f i c a n t  (p< , 05 )  alttounts o f  v a r i a n c e  w i t h  t h e  

Shepard-Hetzler B l o c k - R o t a t i o n  T a s k  a c c o u n t i n g  f o r  27.5X, t h e  

C a r d  R o t a t i o n  T a s k  8.7 , a n d  t h e  H i d d e n  P a t t e r n s  T e s t  3,3X, 

T h e  s i g n s  o f  t h e  s t a n d a r d i z e d  r e g r e s s i o n  w e i g h t s  i n d i c a t e  t h a t  / 
t h e  first two o f  these i n d e p e n d e n t  v a r i a b l e s  a r e  p o s i t i v e l y  

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

 idd den P a t t e r n s  Test shows  a negative r e l a t i o n s h i p ,  



! T h e  s t u d i e s  r e p o r t e d  h e r e  were d o n e  t o  assess t h e  r e l a t i o n s h i p  

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

related t o  t h e  r i g h t  herr t isphere,  a l t h o u g h  S t u d y  I i n v o l v e d  

l e f t  h e ~ t l i s p h e r e  f u n c t i o n s  i n  p a r t ,  T h e s e  v a r i a b l e s  were t h e  

t y p e  o f  m e d i a t i o n  i n s t r u c t i o n ,  a n d  k i n d  of noun  ( a b s t a c t  a s  

c o n c r e t e )  t o  be remerabered i a  S t u d y  I. I n  S t u d y  XI t h e y  were 

o b j e c t i v e  tests of v i s u o - s p a t i a l  a b i l i t y  a n d  s u b j e c t i v e  

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

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

{Bakan, 1969; Harnad ,  7972) u t i l i z e d  s u b j e c t i v e  r a t i n g  

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

p r o c l i v i t y  o r  c a p a b i l i t y ,  t h e  p r e s e n t  s t u d i e s  e a c h  p r o v i d e d  4 - 
& 

- -- 

t h e  o p p o r t u n i t y  t o  make t h i s  d i s t i n c t i o n .  I n  t h e  first s t u d y  

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

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

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

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



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

r e l a t 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  t h e  p redominan t  d i r e c t i o n  

o f  CLEHSs  t o  p e r f o r m a n c e  on t a s k s  assumed t o  b e  u t i l i z i n g  

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

d i d  however,  i n d i c a t e  c o n s i s t e n t  r e l a t i o n s h i p s  between 

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

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

S t u d y  I f a i l e d  t o  show any d i f f e r e n c e  i n  r e c a l l  betroeen g r o u p s  

u n d e r  t h e  c o n t r o l  m e d i a t i o n  c o n d i t i o n ,  T h e r e  was a l s o  no d a t a  

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

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

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

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

t o  o n e  o r  t h e  o t h e r  hen t i sphere ,  T h e r e  was a l s o  no d i f f e r e n c e  

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

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

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

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

h a s  been a c h i e v e d .  The l a c k  of t h e  e x p e 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  w i t h  v e r b a l  m e d i a t i o n ,  c o u l d  b e  d u e  t o  p o p u l a t i o n  

c h a r a c t e r i s t i c s ,  a s  u n i v e r s i t y  s t u d e n t s  have  q u i t e  likely been  



! s c r e e n e d  for v e r b a l  a b i l i t i e s  p r i o r  t o  a p p e a r i n g  a s  s u b j e c t s ,  

I T h e  iuost u n e x p e c t e d  f i n d i n g  f r o m  S t u d y  I: was t h e  s u p e r i o r i t y  d/' 

of  r i g h t - n o v e r s '  recall  u n d e r  i m a g e r y  i n s t r u c t i o n s ,  T h i s  

i a p l i e d  t h a t  e i t h e r  r i g h t - a o v e r s  had  r e l a t i v e l y  g r e a t e r  

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

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

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

l o n g  term free recal l .  
i 

I n  S t u d y  11, a p r e d o m i n a n c e  o f  r i g h t  eye- laovements  ( j u s t  t h e  \// 

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

p r i n c i p l e  d i r e c t i o n  of CLEB i n d i c a t e d  i n v o l v e m e n t  of t h e  

c o n t r a l a t e r a l  heais~hsre, and  t h a t  t h e  o t h e r  tests t a p p e d  a 

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

r e l a t e d  to p e r f o r m a n c e  on t h r e e  o f  four o b j e c - t f v e  

v i s u o - s p a t i a l  tests, and  weak ly  r e l a t e d  t o  f o u r  of seven 

s u b j e c t i v e  n o n - v i s u a l  i a a g e r y  r a t i n g  scales. CLEffs were n o t  

found  t o  be  r e l a t e d  t o  s n b j e c t i v e l y  s a t e d  v i v i d n e s s  a n d  

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

of Bakan (1969) a n d  Harraad (1972). 



T h e  r e s u l t s  o f  S t u d y  11, t a k e n  i n  c o n j u n c t i o n  w i t h  t h o s e  of 

s t u d y  I, a p p e a r  t o  i n d i c a t e  t h a t  r i g h t - w o v e r s  h a v e  a  g r e a t e r  

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

v i s u o - s p a  t i a l  i m a g i n a  1 i n f  o r ~ a  t i o n  p r o c e s s i n g .  

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

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

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

fral t lework o f  Dimond (1972),  whose v i e w p o i n t  m i g h t  be t e r e e d  
? 

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

f u n c t i o n s  mag be  n o r e  o r  less l o c a l i z e d  t o  o n e  o r  t h e  o t h e r  o f  

the c e r e b r a l  h e r a i s p h e z e s ,  h i s  p o s i t i o n  e a p h a s i z e s  t h e  

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

i n v o l v i n g  c o m p l e x  i n • ’  o r s a t i o n  p r o c e s s i n g ,  

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

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

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

r i g h t - & o v e r s  a re  b e t t e r  a i n t e g r a t e d * '  i n  t h e  s e n s e  of b e i n g  

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

m o r e  e f f i c i e n t  combined  p e r f o m a n c e .  



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

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

i a a g e r y  a s  s t n d i e d  by  S i n g e r  ( S i n g e r  a n d  A n t r o b u s ,  1 9 6 3 ) ,  The 

" d i r e c t e d * *  a s p e c t  may b e  refa t e d  t o  s e q u e n t i a l  p r o c e s s i n g  - 

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

(Bogen, 1969a ,  t 9 6 9 b ) ,  S u c h  a  c o ~ p o n e n t  m i g h t  b e  l e s s  

p r o ~ i n e n t  i n  u n s t r u c t u r e d  d a y d r e a m i n g ,  v" 

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

f o r  s u p e r i o r  p e r f o r m a n c e  o n  t a s k s  l i k e  t h o s e  used h e r e .  Such  

a view is c o n s i s t e n t  v i t h  s t u d i e s  t e n d i n g  t o  relate d e f i c i t s  

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

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

Il 

( S t r a u s s  a n d  K e p h a r t ,  1855; W e d e l l ,  1959; Costa a n d  vaughan ,  

1960).  

T h a t  r i g h t - m o v e r s  c o u l d  t u r n  o u t  t o  h e  b e t t e r  i n t e g r a t e d ,  s u c h  L' 

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

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

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

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

g r e a t e r  s p e e d  with which r i g h t  movers  a c q u i r e d  e e d i a t o r s  i n  



t h e  aemory s t u d y ,  a s  %fell  a s  t h e i r  s u p e r i o r  p e r f o r a a n c e  o n  t h e  

o b j e c t i v e  v i s u o - s p a t i a l  t a s k s .  Such a n  h y p o t h e s i s  would 

r e q u i r e  further t e s t i n g  of the two g r o u p s  under c o n d i t i o n s  

t h a t  vould allow s u c h  c a p a b i l i t y  t o  be c l e a r l y  d e m o n s t r a t e d ,  
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figure #1: P e r c e n t a g e  of Long TerIft Becalf as a f u n c t i o n  
of b ye-atoventent Type and I n s t r u c t i o n  T y p e  (Study I ) ,  

P: Free f nstructions 
I: I m g e r y  I n s t r u c t i o n s  
V: verba l  Instructions 

E y e - ~ o v e a e n t  Type  



Figure #2: Percentage of Long T e r ~  Recall a s  a 
F u n c t i o n  of Instruction Type and Hord Type (S tudy  I), 

C: Concrete Words 

A: abstract  Words 
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I n s t r u c t i o n  Type 



Figure  #3:  Respons~ Latency a s  a F u n c t i o n  of 
Eye-mvement  Group and Instruction Type (Study  I). 
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Figure # Y :  Response L a t e n c y  a s  a F u n c t i o n  sf 
~ n s t r u c t i o n  Type and Word Type [Study I ) .  
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T a b l e  I :  c h a r a c t e r i s t i c s  of Beasures Used i n  S t u d y  11 

V a r i a b l e  Name Hean S.  I>. R e l i a b i l i t y  

Shep,  Block R o t a t i o n  2 1 - 4 6  5 - 6 2  - 8 8  (a) 
Card R o t a t i o n  89.36 2 5 - 6 7  -88 (b) 
Hidden P a t t e r n s  67-25 2 1,78 -92 (b) 
P o r ~  board 10,7U 3 . 3 1  - 8 4  (a) 

Betts Q-M-I. Total 
Visual. 
A u d i t o r y  
C u t a n e o u s  
K i n a e s t h e t i c  
G u s t a t o r y  
O l f a c t o r y  
o r g a n i c  

Gordon T-Y,ZIC. 19.45 4 - 0 9  . 7 2  ( c )  

CLEH (Prop,  of eye- 
wovewents t o  r i g h t )  0 - 5 1  0 - 3 3  7 2  (a) 

(a] KR-20 ( R i l s o n  elt a f ,  1973)  
fb)  CR alpha ( W i l s o n  e t  a l ,  1973) 
(c) T e s t - r e t e s t  ( R i c h a r d s o n ,  1963) 
Id) T e s t - r e t e s t  (Bakan  and S t r a y e r ,  1973) 



CARDT 
H f D T  
f ORH 
VIST 
AUDT 
CUTT 
KZ HT 
GUST 
OLFT 
ORGY 
COwr 
EHR 

AUDT 
CUTT 
KIST 
GUST 
DLFT 
ORGT 
CDHT 
EPf R 

DLFT 
ORGT 
C O W  
EBB 

SHEP 

0,13389 
0,35672 
0.35580 
0,21048 
0,21318 
0,25206 
0.23224 
0,25790 
0,30301 
0, 35217 
-0,11155 
0,49395 

VI5T 

0,19239 
0,28287 
0,27695 
0,30929 
0,33972 
0.10120 

-0,18770 
0,14667 

GUST 

0,39025 
0,34934 
O,ll28Y 
0,25302 

CABDT 

0,45326 
0,53099 
0,14061 
-0,05545 
0,05646 
0,08527 
0,37625 
0,08929 
-0,01579 
-Om07733 
0,46722 

AflDT 

0,62443 
0.58913 
0,45817 
0.43954 
0,43967 

-0,26360 
0, '11913 

OLFT 

0,39700 
-0-21 152 
0,23977 

HZDT FORR 

CUTT KZ IT 

BRGT COMT 



T a b l e  1x1 : u n r o t a t e d  P r i n c i p a l  Components (Study If) 

FACTOR 1 FACTOR 2 FACTOR 3 FACTOR 4 

SHEP 
CARDT 
HIDT 
FORB 
VXST 
AUDT 
CUTT 
KZWT 
GUST 
OLfT 
ORGT 
CONT 
EWR 



T a b l e  I!? : Variaax Rotated Factors ( S t u d y  11) 

SflEP 
CARDT 
HZDT 
FORE 
Vf ST 
AUDT 
CUTf 
Kf NT 
GUST 
OLfT 
ORGY 
CO NT 
Ei24 R 

FACTOR 1 FACTOR 2 FACTOR 3 FACTOR 4 



Tab12 V z nultiple Regression of Iaagery Measures an 
~ r o p o r t i o n  of Right Eye Movements (Study IE) 

BETA 
BETA 



Appendix  A 

1, What is t h e  meaning o f  t h e  p r o v e r b :  A w a t c h e d  p o t  n e v e r  
b o i l s ?  

2, What is t h e  a e a n i n g  of the p r o v e r b :  It is an ill wind  t h a t  
b l o w s  n o  o n e  good f o r t u n e ?  

3. f lake u p  a s e n t e n c e  u s i n g  two  f o r a s  o f  t h e  same v e r b .  

4,  T e l l  B e  t w o  v e r b s  b e g i n n i n g  with l @ M " .  

5, g h a t  is t h e  ~ e a n i n g  of t h e  p r o v e r b :  
h i s  t o o l s ?  

6, S p e l l  " t h e r a p e u t i c H ,  

7, a h a t  is the meaning  of t h e  p r o v e r b ;  
'till h e s s  d e a d ?  

8 .  List two a d v e r b s ,  

9. a h a t  is t h e  naeaning o f  t h e  p r o v e r b :  
lose  FT- f r i e n d s ?  

10, What is t h e  mean ing  of t h e  p r o v e r b :  
t o o  IBuch? 

11, L i s t  two p r o p o s i t i o n s ,  

3 2 ,  What is t h e  mean ing  o f  t h e  p r o v e r b :  
we ighed  n o t  c o u n t e d ?  

- 
13. What is t h e  ~ e a n i n g  of t h e  p r o v e r b :  
few w a n t s ?  

14,  D e f i n e  i n f l a t i o n .  

15. What is t h e  mean ing  o f  t h e  p r o v e r b :  
g a t h e r s  no moss? 

a p o o r  w o r k e r  b l a m s  

C a l l  n o  n a n  happy  

Lend y o u r  a o n e y  a n d  

S o r e  t h a n  e n o u g h  is 

Words s h o u l d  be  

He is r i c h  who h a s  

A r o l l i n g  s t o n e  

16. 3 a k e  u p  a s e n t e n c e  u s i n g  two a d v e r b s .  

17, T e l l  me two v e r b s  b e g i n n i n g  w i t h  H R w .  

18. g h a t  is t h e  mean ing  o f  t h e  p r o v e r b :  The  h a r d e s t  work is 
t o  g o  i d l e ,  

19. g h a t  is t h e  mean ing  o f  t h e  p r o v e r b :  O h a t  s a d d e n s  a wise 
man, g l a d d e n s  a  f o o l ?  

20,  Define t h e  word e c o n o m i c s ,  



Appendix  B: I n s t r u c t i o n s  t o  Subjects ( S t u d y  I) 

I n s t r u c t i o n s :  "The f irst  t h i n g  you w i l l  see is  t h i s  r e d  l i g h t  
l a b e l l e d  ' w a r n i n g *  which w i l l  come o n  f o r  t n o  s e c o n d s ,  
F o l l o w i n g  t h a t ,  t h r e e  words  w i l l  b e  p r o j e c t e d  a c r o s s  t h i s  
s c r e e n  h e r e  { i n d i c a t i n g ) ,  d i r e c t l y  a b o v e  t h e  l i g h t s ,  They  
w i l l  s t a y  on f o r  t h r e e  s e c o n d s ,  p l e n t y  of t i a e  t o  r e a d  them 
a l o u d ,  which  is what  I r a n t  you So d o ,  Hhen t h e  t h r e e  words  
a re  p r o j e c t e d ,  f e x p e c t  you t o  r e a d  t h e %  o u t  l o u d ,  Then 
n o t h i n g  w i l l .  h a p p e n  fo r  f i f t e e n  s e c o n d s ,  D u r i n g  t h a t  tittte l 
w a n t  you t o  d o  f o u r  b e s t  t o  r e a e a b e r  t h o s e  t h r e e  words,"  

T h e  verbal i n s t f u c t i o n  g r o u p  was t h e n  told: "1 # a n t  you t o  
u s e  a p a r t i c u l a r  method t o  r a a e n b e r  t h o s e  words,  T h i s  Be thod  
h a s  b e e n  shown t o  b e  a h i g h l y  e f f e c t i v e  way i n  which t o  
memorize sets of words ,  It's v e r y  s i t n p l e ,  T a k e  t h e  words  a n d  
c o n n e c t  them w i t h  o t h e r  v o r d s  o r  p h r a s e s  t o  make a  c o e p o s i t e  
i f  you c a n ,  F o r  exalrtple, i f  t h e  w o r d s  a r e  c h i e f ,  a n i a a l  and 
metal, y o u  m i g h t  compose  t h e  p h r a s e  ' t h e  c h i e f  a n i m l  is 
m e t a l  * , 

T h e  i raagery  i n s t r u c t i a n  g r o u p  %as t o l d :  w a n t  you t o  u s e  a 
g a r t i c u l  al: method  t o  remenaber t h o s e  words. It h a s  b e e n  shown 
t h a t  when p e o p l e  u s e  t h i s  trtethod t o  a e a t o r i z e  sets of words ,  
t h e y  c a n  d o  s o  i n  a h i g h l y  e f f e c t i v e  way, I t 's  v e r y  s i l s p l e ,  
T a k e  t h e  words  and c o n n e c t  t h e a  t o g e t h e r  i n  a n  i a a g i n a r y  s c e n e  
s o  t h a t  t h e y  a re  a l l  t o u c h i n g  o n e  a n o t h e r ,  F o r  e x a m p l e ,  i f  
the w o r d s  are c h i e f ,  anitr tal  a n d  metal, you a i g h t  p i c t u r e  a n  
i n d i a n  s i t t i n g  o n  a n  a n i n i a l  h o l d i n g  s o a e t h i n g  ~ a d e  o f  i a e t a l ,  
p e r h a p s  a s h i e l d , ' @  

T h e  free i n s t r u c t i o n  g r o u p  was t o l d :  **You are  free t o  u s e  a n y  
method you- w i s h  t o  r e r a e ~ l b e r  t h o s e  words,  It  h a s  b e e n  shown 
t h a t  when p e o p l e  a re  f r e e  t o  c h o o s e  a n y  aethod t h e y  wish t o  
memorize  sets o f  words,  t h e y  c a n  do s o  i n  a h i g h l y  e f f e c t i v e  
way. use u h a t e v e r  ~ e t h o d  feels most s u i t a b l e  t o  you to 
r e a e m b e r  t h e  words.  *# 

Then f o r  all groups :  '"hen you h a v e  s u c c e s s f u l l y  a p p l i e d  t h e  
method  , p r e s s  t h i s  b u t t o n  a n d  c o n t i n u e  t o  a p p l y  t h e  a e t h o d  
u n t i l .  t h e  end  of t h e  p e r i o d ,  f w i l l .  a s k  you l a t e r  t o  t e l l  tlle 
i n  d e t a i l  how y o u  a p p l i e d  t h e  method t o  s p e c i f i c  sets o f  t h e  
words  you  g i l l  see. I f  you c a n s t  u s e  t h e  s e t h o d  f o r  a 
p a r t i c u l a r  set  of words,  s a y  *f c a n ' t  do  it1 a n d  d o n s t  p r e s s  
t h e  b u t t o n ,  T h e r e  i s  n o  h u r r y  t o  p r e s s  t h e  b u t t o n ,  It s i l s p l y  
allows me t o  t e l l  uhen  you  feel y o u  h a v e  s u c c e s s f u l l y  a p p l i e d  
t h e  a e t h o d , "  

"After t h e  p e r i o d  of tiae i n  which you a r e  t;cr t r y  t o  r s a e r a b e r  
t h e  words ,  t h i s  g r e e n  l i g h t  l a b e l l e d  * t r i a l  w o r d s *  w i l l  cottte 

* 



on f o r  t h s e e  s e c o n d s .  A t  t h a t  t h e  I want  you t o  recal l  a l o u d  
t h e  t h r e e  words you were a t t e ~ p t i n g  t o  memorize on t h a t  t r i a l ,  
L e t ' s  go o v e r  it a g a i n ,  a t r i a l  b e g i n s  when t h i s  r ed  warn ing  
l i g h t  g o e s  on, t h e n  t h r e e  words a r e  p r o j e c t e d  o n  t h i s  s c r e e n  
and you w i l l  r e a d  thsia o u t  l oud ,  B f t e r  t h a t  you t r y  t o  
memorize them u s i n g  t h e  ~ e t h o d  we t a l k e d  a b o u t ,  Then you 
r e c a l l  o u t  l o u d  t h o s e  t h r e e  words when t h e  g r e e n  l i g h t  c o s e s  
on. '" 
I f  t h e  s u b j e c t  i n d i c a t e d  he  u n d e r s t o o d  a S  % h i s  p o i n t  E 
c o n t i n u e d :  -The s e q u e n c e  w e  j u s t  went o v e r  d e s c r i b e s  oae 
t r i a l ,  A s  s o o n  as  a t r i a l  is o v e r ,  t h e  r e d  fight w i l l  come on  
a g a i n  f o r  t h e  next t r i a l  . There will. be  t e n  t r i a l s  i n  a  row, 
e a c h  j u s t  a s  I h a v e  d e s c r i b e d .  Bfter t h e  t e n t h  t r i a l ,  t h i s  
w h i t e  l i g h t  l a b e l l e d  ' r e a d *  w i l l  cone on, f i t  t h a t  p o i n t  X 
v a n t  you t o  b e g i n  r e a d i n g  t h i s  @ate r i a l  o u t  l o u d  u n t i l  t h e  
w h i t e  l i g h t  g o e s  o u t .  As t h e  w h i t e  l i g h t  g o e s  o u t  t h i s  a a b e r  
f i g h i  l a b e l l e d  ' r e c a l l  a13. words* w i  f l  co%e on ,  @hen t h a t  
h a p p e n s  I want  you t o  r e c a l l  a s  many of the words  a s  you c a n  
s eaember  f r o a  a l l  o f  t h e  words t h a t  you h a v e  s e e n  p r o j e c t e d  
d u r i n g  t h e  e n t i r e  s t u d y  up u n t i l  t h a t  t im,  Sou w i l l  h ave  
five m i n u t e s  t o  r e c a l l  a l o u d  a n y  words  you c a n  r e a e ~ b e r  from 
t h o s e  t h a t  were p r o j e c t e d ,  If  y o u f s e  n o t  s u r e  whe the r  you 've  
a l r e a d y  recalled a word, s a y  it a g a i n ,  Do you u n d e r s t a n d  what 
you a r e  t o  d o  s o  f a r ? "  

~f t h e  s u b j e c t  i n d i c a t e d  t h a t  h e  d i d ,  E c o n t i n u e d :  " # h a t  I 
h a v e  j u s t  d e s c r i b e d  c o n s t i t u t e s  o n e  b lock ,  A t  t h e  end o f  t h e  
p e r i o d  i n  which you a r e  t o  r e c a l l  a l o u d  a l l  t h e  a o r d s  you can 
seaember ,  t h e  amber  l i g h t  will g o  o u t  and  t h e  r e d  warning 
L i g h t  w i l l  cone on a g a i n  t o  s i g n a l  t h e  s ta r t  o f  a n o i h e r  b l o c k  
of t e n  t r i a l s ,  T h e r e  w i l l  b e  f i v e  b l o c k s  o f  t e n  t r i a l s  i n  
a l l .  A t  (-the end  o f  each  s u b s e q u e n t  b l o c k  t h e r e  w i l l  b e  a 
p e r i o d  f o r  you t o  r e c a l l  a l l  the words you c a n  r eaember  f r o @  
t h o s e  t h a t  were p r o j e c t e d  up to  t h a t  t i a e ,  This i n c l u d e s  
words  from p r e v i o u s  b l a c k s ,  Try t o  recall a l o u d  a l l  t h e  words  
you h a v e  s e e n  p r o j e c t e d ,  D o  you unde r s t and?"  

xf t h e  s u b j e c t  i n d i c a t e d  t h a t  h e  d i d ,  E: con t inued :  '90s we 
w i l l  g o  t h r o u g h  s o a e  war%-up t r i a l s  t o g e t h e r  u n t i l  you h a v e  
t h e  p r o c e d u r e  down, and  t h e n  you w i l l  h ave  t h e  first b l o c k  as 
p r a c t i c e  on y o u r  own t o  g e t  used t o  it," R t  t h i s  p o i n t  E 
s t e p p e d  t h r o u g h  t h e  t r i a l  p r o c e d u r e  c o a c h i n g  the s u b j e c t  u n t i l  
h e  had r e s p o n d e d  c o r r e c t l y  on  h i s  own f o r  two c o n s e c n t i v e  
t r i a l s ,  Then E l e f t  t h e  b o o t h  and  s t a r t e d  t h e  e q u i p a e n t  f o r  
t h e  first b l a c k ,  ff t h e  s u b j e c t  f o l lwoed  i n s t r u c t i o n s  
t h r o u g h o u t  t h e  first b l o c k  t h e  e q u i p m e n t  c o n t i n u e d  t o  r u n  f o r  
f o u r  s u b s e q u e n t  b l o c k s ,  





Appendix  D: A n a l y s i s  o f  Variance Table :  desponse L a t e n c y  
as  tl F u n c t i o n  of I n s t r u c t i o n s ,   ye- ntove~ent Group,   locks, 
Trials and Word Type. (Study I) 

Instructions (I) 2 
Bye-movement Group (B)  1 
Blocks (B) 3 
T r i a l s  fT) 4 
aora Type ( g )  1 

WN 2 
1 B  6 
83  3 
Ma' 8 
E14 4 
BT 12 
Ni3 2 
Eli4 1 
3511 3 
TB 4 
s l N R )  54 
ME3 6 
NM T 8 
Pl3 T 24 
MBT 12 
BMW 2 
83% 6 
RBW - 3 
NT B 8 
NT 38 4 
BTP 12 
SB ( W N )  162 
ST (WM) 216 
sg ( ~ 4 )  5 Y 
NlYf BT 2 4 
ME B f  6 
WBTB 8 
WBT8 2 4 
BBTP 12 
S3T (EM) 648 
SBa (HPI)  362 
SlrH [BPI) 2 16 
HHBTB 24 
SBTV (MM) 648 

S (HM) 399.3870 
S(NM) 944.6816 
SB f N N )  5 2 - 3  1833 
ST f HE) 12.37534 
SW f HE) 76,09442 
S (NB) 39.35840 
SB (NR) 13.55SfiY 
S3fIM) 11.47667 
STfNH) 8,499617 
ST(NM) 7.173122 
SBT(NE4) 6.153662 
SS (Bijl) 94,20035 
SP [ N N )  5,  t549768 
SBW ( N M f  9,87391 1 
ST% (WR) 7,272678 

9.880280 
Sf3 [HH) 2,245996 
5'31 (NH) 3,739408 
SBT ( B E )  74.33559 
SBT (NM) 7,702653 
SSj1N) 9,616150 
SBki (BPI) 3,058542 
SBW[NH) 7.431183 
STfJ(NIYI) 5.8012Q5 
STW (EJP9) 7,168362 
SBTP f N N  11,45894 

'17,23980 
8.035219 
8,494588 

SBT (NMj 8*15027[1 
SBFil ( l a )  5.977869 
STWfNH) 9,296806 
SBTW (NM 11,58263 
SBTH (MM 2.950 10 1 

9,458200 
8.361750 
10,08347 

SBTg (N# 6.031765 
8.297q170 


