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S i g n i f i c a n t  d i f f e r e n c e s  i n  f u n c t i o n  and capability h a v e  
J 

b e e n  d e m o n s t r a t e d  B e t w e e n  t h e  cerebral h p m i s p h e r e s  ( S p r i n g e r  E 

D e u t s c h ,  1 9 8 1 :  S e g a l o u i t z ,  1983.) F o r  - m o s t  p e o p l e ,  t h e  l e f t  - s i d e  

. of  t h e n b r a i n  h a s  a s e q u e n t i a l  a n 8  a n a l y t i c  c o g n i t i v e  s t u y l e - t h a t  

sakes i t  e f f i c i e n t  a t  p r o c e s s i n g  v e r b a l ' . i n f t x m a t i o a .  The r i g h t  - 
e f f i c i e n t  a t  v i s u a l - s p a t i a l  tasks. T h e  b i c a r e r a l ' n a t u r e  o f  t h e  . 

b r a i n  h a s  b e e n  known s i n c e  Brocaws a n d  J a c k s o n ' s  w o r k  i n  t h e '  c 

n i n e t e e t h  c e n t u r y .  E x t e n s i v e  s t u d y  of the p r o p e r t i e s  of t h e  
\ 

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

t h e  l a s t  t v e n t y  years. 

Recent l a t e r a l t t y  r e s e a r c h  %as p r i r c r l ~ y  & e m s t r a t e d  -- 

V\ p e r c e p t u a l  a s y m m e t r i e s  for v a r i o u s  c o g n i t i v e  t a s k s ,  T h e s e  tasks 

are  u s u a l l y  c lassed as v e r b a l  o r  v i s u a l - s p a t i a l  i n  n a t a r e .  F o r  

e x a n p l e ,  a left, h e m i s p h e r e  a d v a n t a g e  h a s  been f o u n d  f o r  t h e  

r e c o g n i t i o n  o f  c o n s  n a n t - v o w e l  p a i r s  (cv) . (cf .  Kimara, 1960), . 9 
w h i l e  a r i g h t  h e m i s p h e r e  a d v a n t a g e  h a s  been f o u n d  f o r  t h e  

l o c a l i z a t i o n  of a d o t  i n  s p a c e ,  It s h o u l d  be  n o t e d  t h a t  it is 

t h e  s p a t i a l  q G a l i t i e s  o f  t h e  task a n d  t h e  ease v i t h  v h i c h  t h e  
- - - - - - - - - - d 

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

p r o c e s s i n g  a d v a n t a g e .  For e x a m p l e ,  le t ters  drawn e l a b o r a t e l y  can 
3 

b e  c o n s t r u e d  a s  a p a t t e r n  r e c o g n i t i o n  t a s k  (Bryden, 1978).  w h i l e  
- - - -  - - - -  - - - - - - - C- - 

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



v e r t i c a l . l i n e s  c a n  b e  c o n s t r u e d  as a l a b e l l i n g  t a s k  ( U n i l t a ,  
- - -  - -- 

R i z z o l a t t i ,  r l a r z i ,  ~ a m b o n i ,  ~ r a n z i n i ,  C a m a r d a ,  E B e r l u c c h i ;  

1974). Because a, great d e a l  is known a b o u t  t h e  p r o c e s s i n g  of 
e 

c o g n i t i r % - p e r c e p t u a l  t a s k s  i t  is now p o s s i b l e  t o  select t a s k s  o f  

a known f u n c t i o n a l  aspmetry .  .. 

A f u n c t i o n a l  a s y m m e t r y  e x i s t s  when, f o r  most p e o p l e ,  o n e  

h e m i s p h e r e  p e r f o r m s  - b e t t e r w  (i.e., f a s t e r  o r  more a c c u r a t e l y )  

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

o f  t h e i r  relationship - -  - -  - t o  t h e  b r a i n e s  - - - organiza* r e m a i n s  
- --- -- - - 

r e l a t i v e l y  l i m i t e d *  One  t h e o r y  of t h e  r e l a t i o n s h i p  b e t w e e n  
* 

p e r c e p t u a l  bsYm~et r les  a n d  t h e  b r a i n ' s  o r g a n i z a t i o n  i s  t h a t  
4 8  

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

t h e  i n o o l v e d  p r o c e s s i n g  u n i t ,  T h a t  i s ,  a left b e m i s p h e r e  (LI) 
4 

a d v a n t a g e  o n  a p a r t i c u l a r  t a s k  t e l l s  u s  t h a t  the 'major i ty  of - 
g r a c e s s i n g  f o r  t h a t  t a s k  is-carried - o u t  biy tKe TeT* I i e i m i s p l i e r e .  

H o u e v e r ,  a l t e r n a t e .  e x p l a n a t i o n s  f o r  many of t h e s e  p e r c e p t u p l  

a s y m m e t r i e s  e x i s t .  For e x a m p l e ,  i t  m a y  b e  t h a t  i c a d i r i d u a l  

subjects' s t r a t e g i e s  c o u l d  d e t e r a i n e  t h e  o b s e r v e d  a s y m m e t r i e s  

( B r y d e n ,  1 9 6 3 )  . F o r  i n s t a n c e ,  G a z z a n i  ga (1 978)  t o u n d  t h a t  

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

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

A 1  t e r n a t e l l ,  i t  c o u l d  b e  t h a t  p e r c e p t u a l  a s y m m e t r i e s  reflect a n  

a t t e n t i o n a l  b i a s ,  as t h e o r i z e d  by R i n s b o u r n e ( l 9 7 0 ,  1 9 7 3 ) .  I n  

b r i e f ,  W i n s b o u r n e ,  p r o p o s e d  t h a t  t h e  a c t i v a t i o n  o f  a p a r t i c u l a r  
-1 

A 

I 



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

s e n s o r y  f i e l d s  p r e d i s p o s i n g  t h e m  t o  p e r c e i v e  s u b s e q u e n t  s t i8~li '  

more e f f i c i e n t l y .  (e .g . ,  a c t i v a t i n g  the v e r b a l  p r o c e s s o r  i n  t h e  

l e f t  h e m i s p h e r e  u o u l d  i n c r e a s e  a t t e n t i o n  t o  the r i g h t  v i s u a l  
'-, 

f i e l d )  . B e c a u s e  of the e x i s t e n c e  o f  ' t h e s e  c o m p e t i n g  

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

r e f l e c t  c o r t i c a l  o r g a n i z a t i o n .  

Better u n d e r s t a n d i n g  of co r t i c a l  o r g a n i z a t i o n  c a n  be  

a c b i e v e d  by c o n t r o l l i n g  f o r  s u b j e c t s e  s t r a t e g y  effects a n d  

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

t a s k .  To da te  most e x p e r i m e n t s  i n  l i t e r a l i t *  r e s e a r c h  h a v e  

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

g r o u p .  Some e x p e r i a e n t s  ba re  i n v e s t i g a t e d  p e r f o r m a n c e  on  t w o  o r  

more a s ~ m m e t r i c a l  t a s k s ,  P a t  u s u a l l y  w i t h  t h e  tasks presented 
-k' 

- - -  - 

seperatel y as  p u r e  b f  ocks o f - e x G r i & n t a l  t r i a l s .  H o w e v e r ,  

presenting p u r e  b l o c k s  of t r i a l s  does n o t  r u l e  c u t  e i t h e r  

s t r a t e g y  effects or a t t e n t i o n a l  b i a s  a s  e x p l a n a t i o n s  f o r  a n y  

observed asymmetries. I t  i s  c o n c e i v a b l e  t h a t  a s u b j e c t  c h a n g e s  

c o g n i t i v e  s t r a t e g y  o r  bias f o r  each d i f f e r e n t  block of s t i m u l i .  

A few s t u d i e s  h a r e  c o n t r o l l e d  f o r  these effects b y  r a n d o m i z i n g  

t h e  order o f  p r e s e n t a t i o n  o f  t b e  s t i m u l i .  R a n d o m i z a t i o n  made i t  

s t i m u l i  a n d  d e v e l o p  a -- s y s t e m a t i c  bias or  s t r a t e q y .  T h e  p r e s e n t  

e x p e r i m e n t  a d o p t e d  a s imi lar  r a n d o m i z e d  s t r a t e g r .  



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

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

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

Reliable r i g h t  h e m i s p h e r e  c o g n i t i v e  t a s k s  hawe been n o t o r i o u s l y  

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

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

achieved with  the t a s k  in g e e s t i o n  (ct. telfige, 19743). S e c o n d ,  
d. 

t h e  experiment w o u l d  p r o v i d e  i n f o r m a t i o n  a b o u t  a t t e n t i o a a l  bias 

and s u b j e c t  s t r a t e g y  effects. T h i r d ,  the e x p e r i m e n t  w o u l d  

wow irle "Lnfczr=ti& AJXW& the z e l - O f - ~ ~ % ~ . t ~ + - ~  - 

, 
a n o t h e r  and  i n f e r e n t i a l l y  a b o u t  c o r t i c a l  o r g a n i z a t i o n .  - 

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

r a i s e d  a b o v e  is c o n s i d e r e d  i n  t h e  f o l l o u i n g  sec t ions .  T h e  f i r s t  

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

a g a i n s t  i t .  T h e  secoad l o o k s  a t  s u b j e c t  s t r a t e g y  effects. 
- - - - - - - - -  - 

F o l l o i i i n g  t h e s e  s e c t i o n s  t b e  h y p o t h e s e s  are p r e s e n t e d .  

One of t h e  most i m p o r t a n t  a d v a ~ c e s  i n  -1 ateraf i t? r e s e a r c h  

uas t h e  a p p l i c a t i o n  of t h e  d i c h o t i c  l i s t e n i n g  t e c h n i q u e  t o  t h e  

s t u d y  of 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  ( R i m u r a ,  1960). Prom r e s u l t s  @ 

t h e  ~ e r c e p t u a l  as j m m e t f  ies u b i c h  had been o b t a i n e d - u i - t h ~ ~ i s n a l  

p r e s e n t a t i o n s  since t h e  e a r l y  195O0s. P r e v i o u s l y  i t  h a d  been 

p r o p o s e d  t h a t  t h e  left hemisphere advantage f o r  the p e r c e p t i o n  



a n d  i d e n t i f i c a t i o n  - of  l a n g u a g e  w a s  d u e  t o  t h e  fac t  we. read from 
- - - - - - - - - - * 

l e f t  t o  r i g h t .  T h i s  p r o p o s i t i o n  was known a s  t b e  mggthongh 

t h e d r y . .  When, h o w e v e r ,  K i m o r a  (1 9 6 0 )  f o u n d  a r i g h t  ear 
4 

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

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

r e s u l t s .  C o n s e q u e n t l y ,  s h e  p r o p o s e d  w h a t  came to  b e  known as the 

g & r ~ s t w J  t h e o r y  of p e r c e p t u a l  aslrmetries, v h i c h  s ta tes  that 
/ 

t h e  o b s e r v e d  a s l r m m e t r i e s ' u e r e  p r e s e n t  b e c a u s e  of a more direct 

l i n k a g e  of t h e  r i g n t  ear t o  t h e  rerbal  p r o c e s s o r  fie left Cerfsptrete. S b n  - * - a * ~ - ~ W ~ - & ~ & = - = = - ~  

t o  be 9 e  r e a d i l y  c o m p r e h e n d e d  t h r o u g h  the left ear, t h e  

s t r u c t u r a l  t h e o r y  u a s  a l s o  f o n n d  e x p l a n a t o r y  (i.e., t h e ' l e f  t ear 

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

h e m i s p h e r p f  . T h u s ,  u h e n  K i n s b o u r n e  (1 970)  p r o p o s e d  t h e  

attem't&SLgp& u p  t h e o r y  i t  u a s  commonly  h e l d  t h a t  p e r c e p t u a l  -- 
- - - - -- - -  - - - -  - - - - 

a s y m m e t r i e s  were d a e  t o  a l a t e r a l i z e d  p r o t e s s o r  w h i c h  h a d  t h e  

m o s t  d i r e c t  l i n k s  w i t h  t h e  c o n t r a l a t e r a l  s e n s o r y  s y s t e m s .  -a b i 

U h i l e  a c c e p t f a g  t h e  l o c a l i z a t i o n  of  specific f u n c t i o n a l  

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

were d u e  t o  a mote d i r e c t  a ~ a t o m i c a l  l i a k .  R i s ' r e f a t a t i o n  of the 

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

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

-w= v t r i c a l  aef iys-  ic- te at-1 13ia= 

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



h e m i s p h e r e  h a s  v a t  ioas r a n i f e s t a t i o n s  . O n e  c o n s e q u e n c e  of such 

a c t i v i t y  is t h d t g a n  o r i e n t a t i n g  r e s p o n s e ,  s u c h  as t u r n i n g  t h e  -: 
+ ,  -9 

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

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

s p o n t a n e o u s  movemen t  of t h e  h e a d  towards t h e  r i g h t .  A n o t h e r  
- 

resuf t o f  at g e n e r a l  hemispheric a c t i v a ' t i o s  i s  t h a t  saccadic eye 

movemen&s  p r o c e e d  c o n t r a l a t e r a l  t o  t h e  a c t i v a t e d  h e m i s p h e r e .  
* 

T h e  most i s p o r t a n t  p r e d i c t i o n  from Kinsbourne*~ theory is 
- - - - - - - - - - -- - - - - - - - - -- - -- - - -- - - - -- - - - - - - - - - - -- - - - - 

t h a t  t h e  r i s u a l  f i e k d  o r  ear o p p o s i t e  t o  t h e  a c t i v a t e d  
4 f 

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

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

right e a r  d a r i n g  or j u s t  after v e r b a l  processing u o u l d  be better 

p e r c e i v e d  b e c a u s e  t h a t  r i s u a l  f i e l d  or  ear w o u l d  be aore 

l e f t  v i s u a l  f i e l d  or  left ear  w o u l d  b e  better r e c e i v e d  ' d a r i n g  or 

j u s t  a f t e r  r i g h t  hemisphere a c t i v a t i o n .  T h u s ,  regardless o f  t h e  . 
type of s t i m u l i  b e i a g  p r e s e n t e d ,  -a v i s u a l  field a d v a n t a g e  is 

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

i 

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

s t i m u l i  a r e  p r e s e n t e d  i n  p u r e  blocks of t r i a l s ,  a n  a s y m m e t r y  is " 

o b t a i n e d  n o t  b e c a u s e ,  of a s t r u c t u r a l l y  "shor t d r*  d i s t a n c e  
s - - - - - - - - - - -- -- - - - - -- - -- 

t r a v e l l e d  t o  t h e  p r o c e s s o r ,  b u t  because t h e  p r o c e s s o r  - 
-- -- 

d i f f e r e n t i a l l y  p r e p a r e s  t h e  c o n t r a l a t e r a l  s e n s o r y  s y s t e m s .  r b i i i ,  - ." 
presenting s t i m u l i  i n  b l o c k s  p e r p e t u a t e s  a n  a d v a n t a g e  fos o n e  



BO 

- - - - - - - - -- - - - - - - - - -- - 

v i s u a l  f i e l d  'over t h e  o t h e r .  
d - - - - - - - ___- - 

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

. E i m N r a  @so p t i n c i p a l l y  i n  i ts  e m p h a s i s  t h a t  perceptaax ,  
P 

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

s t r u c t u r e .  Tro m a j o r  i m h i c a t i o n s  of s t r u c t u r a l  t h e o r y  a r e  

inconsistent w i t h  a t t e n t i o n a l  b i a s  theory. The first of t h e s e  is 

t h a t  t h e  d i r e c t i o n  of t h e  v i s u a l  ' f i e l d  (VF) d i f f e r e n c e  indicates 

w h i c h  h k i a p h e r s  is s p ~ c i a l l s e d f o r  t h a t  talk s t i m u l i .  f h e  
\ 

s e c o n I  major I m p l i c a t i o n  is t h a t  t h e  m a g n i t u d e  of the VF 

h e m i s p h e r e  is. s p e c i a l i z e d .  B e c a u s e  t h e  i m p l i c a t i o n s  of 

K i n s b o u r n e o s  a n d  K i n a r a l s  theoil are s o  d i f f e r e n t  a n d  p r o v i d e  - 

f o r  s u c h  d i f f e r i n g  i n t e r p r e t a t i o n s  of e x i s t i n g  data, t h e  degree 
P 

t o  w b i c b  e i t h e r  i s  correct is of considerable interest .  

K i n s b o u r n e a s  o r i g i n a l  f o r m u l a t L o n  of a t t e n t i o n a l  bias, 

t h e o r y  i n  1970, uas a c c o m p a a t e d - 3 y a s e -  &erp%r--tmse& - - -- 

o n  a c o n c u r r e n t  memory l o a d  p a r a d i g m .  T h i s  strategy r e q u i r e s  

s u b j e c t s  t o  memorize a series of worhs; i t  is a s s u m e d  t h a t  s u c h  

ve rba l  memory a c t i v a t e s  the l e f t  b e m i s p b e r e .  K i n s b o u r , a e  

b tachistoscopic all^ p r e s e n t e d  s a a l l  s q u a r e s ,  s u c h  t h a t  one s i d e  

was a l w a y s  c e n t e r e d  o n  a c e n t r a l  f i x a t i o n  p o i n t .  On o n e - h a l f  of . 

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

l o c a t i o n  - -- a p p e a r i n g  e q u a l l y  o f t e n  o n  e a c h  s i d e  of t b e  s q u a r e .  On 
- - - - - -- 

each t r i a l  s u b j e c t s  were r e q u i r e d  t o  say whether or n o t  a gap 

- :+ was p r e s e ~ t .  Two c o n d i t i o n s  of t h e  e x p e r i m e n t  were r u a :  o n e  w i t h  

a memory load ,  o n e  w i t h X o u t .  The r e s u l t s  o f  t h e  no memory load 
- - - - - - -  - 

d .  



c o n d i k i o n  s h o v e d  no  VF a d v a n t a g e  i n  a c c u r a c y  a t  g a p  d e t e c t i o n .  
- - 

I - i 

T h e  r e s u l t s  i n  t h e  memory l o a d  c o n d i t i o n  s h o w e d  a BVI a d v a n t a g e ,  

r s u p p o r t i n g .  t h e  proposition t b a t  t h e  v e r b a l  task a c t i v a t e d  t h e  
5 

fat h e m i s p h e r e  a n d  and  c r e a t e d  a bias towards t h e  RIP. 
* 

Subsequent r e p l i c a t i o n s  of  K L n s b o u r n e * ~  8emry load 

e x p e r i m e n t  b a r e  been e q u i v o c a l .  T h e  r e s u l t s  obtain;d* seem t o  

d e p e n d  a t  least p a r t l y  o n  t h e  degree- t o  w h i c h  t4e t g p e r i a e ~ t ~ a l  

task was p r e r  i o u s l y  1 G r a l i z e d .  R e s u l t s  sere g e n e r a l l y  
- 

f a v o r a b l e  when . the t a s k  was n e u t r a l  (cg. S p e l l a ' c y  6 B l u m s t e i n ,  
- 

- 1 9 7 u ~ L g ~ s t r a s y  -- when a moreL c l e a r l y  1 a t e r a l L t e d  t a s k  u a s  u s e d  
--- -- -- 

* 

(cf. ~ o s e n . 4  1 9 7 3 )  , ' s u g g e s t i n g  t h a t  a n  a s y m m e t r l  d u e  t o  ..* 

=I 

," a t t e n t i o n a l  bias is less- p o u e r f  e l e  t h a n  a n  asymmetry due t o  a 
I % 

l a t e r a l i z e a  p r o c e s s o r .  

I a  o t h e r  r e p l i c a t i o n s  # r e s u l t s  u  i t h i n  aa b r p e r i m e n t  here 

L aquf rocaf.  F o r  e x a m p l e ,  l e l l i g e  a n d  Cox (1 976). f ooad i n c  eased 

b e t t e r  p e r f o r m a n c e  i n  b o t h  VFes ~ h e n  the t a s k  was v e r b a l .  

t u r t b e r ,  some a t t e m p t s  t o  d i r e c t l y  r e p l i c a t e  K i a s b o a r n e 0 s  

p r o c e d u r e  u"ere n o t  s u c c e s s f a l  ( ~ o l e s ,  1 9 7 9 )  . 
r h e ' s i z e  and d i r e q t i o n  og a n  a t t e n t i o n a , l  b i a s  effect uas 

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

l o a d .  l e l l i g e ,  Cox,  & L i t v a c  (1979) c o n d u c t e d  a series of 
B 

e x p e r i m e n t s  t o  e x p l o r e  t h e  e f f e c t s  of & i f  fereat memory loads. 

A They f o u n d  no effect d u e  t o  a c o n c u r r e n t  v i s u a l - s p a t i a l  l o a d  and ' 

v a r i a b l e  effects w i t h  d i f f e r e n t  verbal loads. O f  t u o ,  foar ,  ahd q 

s i x  noun memory l o a d s ,  - t h e  ni; n o u a  load p r o d u c e d  the r e s u l t s  
w = - - - -  - - - -  - -  - - -- - 



most c o n s i s t e n t  w i t h  a t t e n t i o n a l  b i a s  t b e o r y .  E e l l i g e  et a1. 
-- -- - - - 

c o n c l o d e d  t h a t  memory load uas a c o m p l e x  factor ,  the effects ofo 

uhich could n o t  b e  d e l i n e a t e d  s i m p l y .  O t h e r  r e s e a r c h e r s  h a v e  

7 c o n c l u d e d  t h a t  c o n c ~ r r e n t ' m a m o r ~  was. p e r h a p s .  n o t  t h e  best r a y  

t o  test a t t e n t i o n a l  bias t h s o r ~  ( A l l a r d  & B r y d e n ,  1978). One ' 

r e a s o n  f o r  t h i s  a s s e r t i o n  may be  t h a t  t h e  t a s k  d e m a n d s  are so 

d i f f e r s a t  in the load wsrsns no-load c o n d i t i o n s .  

P r i m i n g  the h e m i s p h e r e s  by  using f i x a t i o n  p o i n t s  

characterized a s  v e r b a l  o r  spa t i a l  is a n o t h e r  strategy used t o  

a c c o m p l i s 6 e d  by r e q u i r i n g  a r e p o r t  of t h e  f i x a t i o n  point before 
e G  

a r e s p o n s e  t o  t b e  p e r c e p t u a l  t a s k .  F o r  e x a m p l e ,  a c h a n g e  of 

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

p r e c e f v i n g  two digit n u m b e r s  ( K e r s h n e t ,  Thomae, C a l l a u a y , l 9 7 7 ) .  

f i e l d  a d v a a t a g e  rewereed. 

R e s e a r c h e r s  a t t e m p t i n g  t o  t e s t  k i n s b o u r n e 0 s  t h e o r y  h a r e  

also used m i x e d  a n d  m i x e d  v e r s u s  p u r e  p r e s e a t a t i o n s  of 

c o g a i t i v e - p e c e p t u a l  s t f m o l i .  I n  a pure presentat-Ion o n l y  o n e  - 
s t i m o l u s  t y p e  is  shown i n  a b l o c k  of e x p e r i m e n t a l  trial;,  w h i l e  

i n  a mired p r e s e n t a t i o n  two or more s t irnuloo  t r p e s  are sboun 

-in& ~f trials. T h e  m i x e d  v e r s o s  pare  

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

l a t e r a l i t y  research as a w h o l e .  U i x e b  versos pare  p r a s e a t a t i o n s  



1 

t h e y  a l low a c o m p a r i s o n  G e t w e e n  the r e s u l t s  of t u o  m e t h o d s  of 
-- 

* p r e s e a t a t i o n .  
Y 

B o u e v e r ,  . m i x e d  v e r s u s  p u r e  p r e s e n t a t i o n s  have n o t  been 

u n d e r t a k e n  as  o f t e n  a s  mixed p r e s e n t a t i o n s  a l o n e ,  One r e a s o n  

o n l y  u s i n g  a mixed p r & n t a t i o n  is b e c a u s e  of t h e  a a d i t i o a a l  
i 

time n e c e s s a r y  t o  t u n  the c o m p a r i s o n  set of s i i m u l i .  A n o t h e r  

reasen is  t h e  m a n n e r 3 - i n  w h i c h  ~ i n s b ~ u r a e  ortgjnallr sta tea  his 
"- - 

a t t e n t i o n a l  b i a s  hypothesis. A t  t h e  time, h e  e m p h a s i z e d  t h a t  i n  

a mixed list p r e s e n t a t i o n  o n l y  o n e  v i s u a l  g i e ld  a d v a n t a g e  w o u l d  
, 4  

, < -  

-- - - -  & ~ a & - & ~ = 8 ~ a n l ~ g i o n e  h c m i a p b e r e ~ _ ~ ~ o l d  _ & d o m i n a n t  (the 

other h e m i s p h e r e  being i n h i b i t e d )  , o r  ,else n o  dorinace u o a l d  
e z _  * 

e m e r g e .  T h e r e f o r e ;  much of t h e  s u b s e q u e n t  r e s e a r c h  u s i n g  m i x e d  
P 

p r e s e n t a t i o n s ,  f o c u s e d  o n 1  y  o n  d e m o n s t r a t i n g  t h &  tiro- 

a s y m m e t t i e s .  c o u l d  be s i ~ a l t a n e o a s l y  obtained. Tho$ Day (1977) , 

 allm men' ( 1 9 7 3 ) .  'and Paun  (1978) a l l  d e m o n s t r a t e d  d u a l  a .  

w i t h i n  a mired p r e s e n t a t i o n .  

I t  i s  i m p o r t a n t  t o  n o t e  however, t h a t  i a  no case d i d  Day 

(1977),  g a l l m a n  ( 1 9 7 7 )  o r  l a u n  ( 1 9 7 8 )  use pure t r i a l s  as well as 

mired t r i a l s .  Therefore, n o  c o m p a r i s o n s  were possible between 

t h e  size of t h e  a s y m m e t r i e s  i n  t h e  m i x e d  t r i a l s  a n d  t h e  size of 

t h e  a s y m a e t r i e s  i n  the p u r e  trials. T h e  studies b y  D a y  (l977), 

- - - L ~ ~ - f 1 9 3 z ) - , - a n l a o n ~ 1 9 7 ~ ) e f f a c t i r e l y  c h a l l e n g e d  

-- UinsQourne8s s t r a t i n a p  hiPothesis t h a t  a l l  p e r c e p t u a l  a s y m m e t r i e s  a 

axe c a u s e d  by a t t e n t i o n a l  bias. Thef d i d  sot r o l e  o a t  the 



3 a e  s t u d y  u s i n g  b o t h  n i x e d  and p u r e  t r i a l s  found  a l e f t  

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

p r e s e n t a t i o n  a n d - a  r i g h t  v i s u a l  f i e l d  a d v a n t a g e  f o r  tbe same . .< 
t a s k  u i t b  a m i x e d  p r e s e n t a t i o n  ( C l e l l i g e ,  19%). T h u s  Petlige*~ 

e x p e r i m e n t  s u p p o r t s  a t t e n t i o n a l  b i a s  t h e o r y  by ' r e p o r t i n g  a 

chasge in a s y m a e t r y  with a change from p u r e  t o  mixed list 
A 

p r e s e n t a t i o n .  I t  s b o u l d  be  n o t e d  t h a t  upon e x a n i n a t i o n  of t h e  

r e s u l t s  of  t h e  m i x e d  t r i a l s  o n l y ,  n o  d i s s o c i a t i o n  of v e r b a l  and 

risoa - e f f e c t - s - h e - - i q  h t k e a i  ~JJUX~L n ~ = m 8 t f ~ ~ - u i t b . ~ - -  -- - 

t h e  v i s u a l - s p a t i a l  s t i m u l i  e x i s t s  w i t h  t h e  m i x e d  list 

p r e s e n t a t i o n .  

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

a c h i e v i n g  c o n s i s t e n t  v i s u a l - s p a t i a l  aspmetries . Tberef ore, i t  

is possible other researchers usPpg o n l y  m i x e d  lists also f a i l e d  
- - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - 

t o  d issociate  v e r b a l  arid v i s u a l - s p a t i a l  a s y m m e t r i e s  a n d  decided 
- 

7 

t h e y  b a d  f a i l e d  t o  use a s u f f i c i e n t l y  l a t e r a l i z e d  s t i n u l u s .  Had 

t b e y  also used a pare p r e s e n t a t i o n  t b e y  m i g h t  h a v e  f o u n d  that 

t h e y  Mere r e c o r d - i n g  a c h a n g e  i n  t h e  d i r e c t i o n  of a s y m m e t r y  

p r e d i c t e d  b y  a t t e n t i o n a l  -bias t h e o r y .  

f a  summa,ry, c o n c u r r e n t  memory l o a d ,  p r i m i n g  a n d  m i x e d  

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

~ e s e ~ t a t i o a a  h a s  d i s p r o v e n  K i n s b o u r n e * ~  s t r a * m a n  b l p o t h e s i s  

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



s t i m u l i  a n d  w i t h  some t y p e s  of memorr load,  a t t e n t a o n a l  b i a s  is 

a v a l u a b l e  e x p l a n a t o r y  t h e o r y .  

T h e  r e s u l t s  o f  studies u s i n g  nix* p r e s e n t a t i o n s  h a r e  

c h a l l e n g e d  K i o s b o u r n e m s  t h e o r y ,  a l t b / o u g h  t h e  0.1, s t u d y  t o  h a 6  

used b o t h  p u r e  a n d  m i x e d  p r e s n t a t i o a s  d i d  f i n d  e v i d e n c e  af a 

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

T h e r e f o r e ,  it is pessible t h a t  d i r e c t i o n a l  shfits o c c u r r i n g  i n  

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

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

o r  c o g n i t i v e  a b i l i t y ,  a s  well as t o  b r a i n  o r g a n i z a t i o n  i t se l f .  

T h e r e f o r e ,  i t  is i m p o r t a n t  t o  k n o u  t o  v h a t  e x t e n t  a t t e n t f o n a l  

b i a s  i n f  l u P n c e s  t h e  m e a s u r e m e n t  of ' p e r c e p t u a l  a s y m m e t r i e s .  ' TO 

p a r t l y  a n s w e r  t h i s  q u e s t i o n  the p r e s e n t  e x p e r i m e n t  s o u g h t  t o  
- - - - - - - - --- - - - - - - -- 

detect a n y  s h f f t  i n  a s y m m e t r i e s  from a p u r e  t o  a m i x e d  

p r e s e n t a t i o n .  T h i s  r e s e a r c h  5s c o n s i s t e n t  w i t h  a model of b r a i n  

p r o c e s s e s  w h i c h  coasiders  a n  e x p l a n a t i o n  based o n  a c o m b i n a t i o n  

of s t r a c t u r a l  a n d  f u n c t i o n a l  factors t o  be  more accurate k h a n  

e i t h e r  alone. 

- -  - - - - - -- - -- 

- - abiects e m ~ l o y  wstrategiesw t o  solve p e r c e p t u a l  tasks. 

S u c h  s t r a t e g i e s  kf fec t  p e r c e p t u a l  a s y m m e t r i e s .  A s t r a t e g y  c a n  b e  

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



-- 

processing. This def i d i t i o n  i n c l u d e s  b o t h  physiologically based, 
- - -  - -- - -  -- -- - - 

# 

heace conscious&y a n c o ~ t r o l  l a b l e  d f  f feteaces i n  a p p r o a c h  as w e l l  

a s  c o a s c i k u s l  j man& p u l a b l e  mind  sets, The above d e f f  ditior a a y  
d 

be c o s t r o v e r s i a l ,  as sore p s y c l t o l o g f s t s  may prefer t o  ressrre  

the term s u b j e c t  htriteql 0.17 far ~ o n s ~ i o ~ s l ~  manip;lable  t a s k  

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

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

In c o n s i d e r i n g  subject strategies one c a n  begin with 

Thus f b e  e is a basic d u a l i t y  of strate#ies. One b e i n g  h o l i s t i c ,  1 
s i ~ u l t a n e o u s ,  g l o b a l  a n d  visual-spatial; the o t h e r  being 

, . 

a n a l y t i c a l .  l i d e a r ,  p i e c e m e a l  and v e r b a l .  O t h e r  

c h a r a c t e r i z a t i o n s  of t h e  left and r i g b t  h e m i s p h e r e s  h a v e  also 

b e e n  s u g g e s t e d .  i i n s b o u r n e  (1983) r e c e s t l y  asggestad t h a t  t h e  
- - - - - - - - - - - - - 

l e f t  h e n i s p h e r e  was s p e c i a l i z e d  for approach a n d  the r i g h t  

b e m i s p b e r e  s p e c i a l i z e d  f o r  a v o i d a n c e .  K o s s l y n  ( n o t e  2)  s u g g e s t e d  

t h e  l e f t  h e m i s p h e r e  i d e n t i f i e d  parts w h i l e  t h e  r i g h t  h e m i s p h e r e  

l o c a t e d  the p a r t s  o n  a s p a t i a l  map relative t o  o n e  a n o t h e r .  Day 

(1977, 1979) bas extended P a r i o 0 s  w o r k  oa h i g h  and lou iaagery 

' m e r o r y  t o  a l a t e r a l i t y  p a r a d i g m  ( P a v i o ,  1968). O t b e t s  h a v e  %4 

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

1969; Oreste in ,  1972) .  Consider, for e x a m p l e ,  t h e  

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



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

t h e  b r a i n  (Bogan ,  1963; Batam, 1m. P r o t o t y p i c a l  t h h t i n g  

s t y l e s  or strategies c o r r e s p o n d i n g  t o  a r i g h t  braia,  lef t  b r a i n ,  
% 

8 B 
or  b a l a n c e d  b r a i n  are B ~ p o t h e s i z e d .  E v i d e n c e  of b e m i s p h e r i c i t y  

4 

has been s o u g h t  a t  t h e  c u l t u r a l ,  p r o E e s s i o n a 1  a n d  i n d i v i d u a l  

lerafs. T h u s  Pestern. crltltre is h y p e t h e s i z e d  to B e  p r e d o a i n a a t l y  

left b r a i n ,  w h i l e  the H o p i  I n d i a n  and  I T o r k e s e  ( P o l y n e s i a n )  

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

a n a l y t i c a l  w h i l e  the R o p i  a n d  T u r k e s e  c u l t a q e s  are h i g h l y  - 
s p a t i a l .  ;a a p r o f e s s i o n a l  and  e d u c a t i o n a l  c o n t e x t ,  e n g i n e e r s  

a n d  science majors are h y p o t h e s i z e d  t o  be more left h e m i s p h e r e ,  
\ 

w h i l e  l i t e r a t a r e  and b l m a a i t i e s  majots are h y p o t h e s i z e d  t o  b e  

more right h e m s i p h e r e .  And, en a n  i u l i w i d u a l  lewel, 6om 
- -- - - - - -  - - - - - - - - - - - - 

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

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

style o r  s t r a t e g y .  It s b o u l d  b e  n o t e d  t h a t  t h e  c o n c e p t  of 
2 

h e m i s p h e r i c i t y ,  a t  all i ts  lewels, is c o n t r o r e r s i a l  a n d  p e r h a p s  

r e p r e s e n t s  s i m p l y  the r e t a p b o r i c  e x t e n s i o n  of f a n c t i o ~ a l  

h e m i s p h e r i c  d i f f e r e n c e s .  

rradittosal c o a c e p t i  o n s  of i n d f w i d o a l  d i f f e n c e s  bare also 

3 r e m - r d e B C r  ~ ~ 4 € ~ " f - h 8 c ~ i r  -e or 

h a r e  p r o p o s e d  r e l a t i o n s h i p s  b e t w e e n  t h e  major psychoses a n d  



-- 

associated w i t h  a n  o v e r a c t i v a t e d  l e f t  h e m i s p h e r e ,  w h i l e  mania- is 
- - - - - - - - -- - - - - - -- - - 

a s s o c i a t e d  w i t h  a n  oreracti v a t e d  r i g h t  b e a i s p h e r e .  R e l a t e d  . 
. r e s e a r c h  by J o h n s o n  & C r o c k e t t  (1982) e x p l o r e d  t h e  c h a n g e  i n  

- 

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

& 

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

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

left h e m i s p h e r e  and hysteria with the r i g h t  h e 9 i s p h e r e  by - 
> S n o k l e r  a n d  S h e v r i n  (1979) w h i l e  f i e l d  d e p e n d e n c e  / i n d e p e n d e n c e  

\ 

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

fe-arH-,- s b - ~ - f a ~ & W - c ~ ~ i ~ A a c ~ - a n % g  -- - - 

h a v e  b e e n  a s s o c i a t e d  u i t h  a rise i n  t h e  l e v e l  of a c t i v a t i o n  of 

t h e  l e f t  h e m i s p h e r e  (Tacker, 1981 ; ' T y l e r  G T u c k e r ,  1982)-.' 

T h u s  a l a r g e  n u m b e r  of v a r i a b l e s  (e,g., a n x i e t y )  a re  
t 

h y p o t h e s i z e d  t o  b e  a s s o c i a t e d  u i t h  some,  p a r t i c u l a r  G t t e r n  of 
< . 

h e m i s p h e r i c  a c t i v a t i o n  (e.g., ' d i f f e r e n t i a l  r i g h t - l e f t  a l p h a  - 
- - I - - - - - ---- -- 

ratios). Yet, i n  g e n e r a l ,  p o s t u l a t e d  r e l a t i o n s h i p s  b e t w e e n  a 

g r o u p i n g  v a r i a b l e  and a measure of brain o r p a n i n a t i o n  r e m a i n  

q u e s t i o n a b l e  w i t h  n o  c o n s i s t e n t  p a t t e r n  of results e m e r g i n g .  . 

S u b j e c t s  selected on ' t h e  b a s i s  -6f any of thes v a r i a b l e s  are e v -  a 

assumed t o  r e s a l t  i n  g r o a p s  i l i f f e r i n g  on t h e i r  approach 
4 

1 

( s t r a t e g y )  aha h e n c e  p e r f o r m a n c e  o n  c o g n i t i v e - p e r c e p t u a l  t a s k s .  

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

\ 
f i n a s  t h a t  no  systematic r e l a t i o n s h i p  c a n  be  d i s c e r a e d ;  

although, seseral i n d i r i d u a l  s t u d i e s  r epo_r t  s i g n t c a - n t  a n d  



I - -- -- - -  - - 

c o n t r a d i c t o r y  r e s u l t s  ( ~ a r l t o n ,  n o t e  1) . - 

The r e I a t 3 o n s b X p s  between i a a y  a t  t k s r - W p - - - - -  - 

9 

v a r i a b l e s  ( s u c h  a s  f i e f  d d e p e n d e n c e )  and b r a i s  o r g a n i z a t i o a  are 
4 

q u e s t i o n a b l e .  L i k e u i s e ,  t h e  n a t u r e  of t h e  r e l a t i o n s h i p s  b e t w e e n  

s u b j e c t s *  s t ra tegies  a n d  p e r c e p t u a l  a s y m m e t r i e s  is  unknown.  2 
H o w e v e r ,  there hare been some p e r c e p t u a l  a s ~ m m e t r y  e x p e r i m e n t s  

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

. r t e l f i g e  (1978) suas o p  h a l f  a dozee such s t u d i e s  by' n o t i n g  

t h a t  g r o u p s  o f  s u b ] e c t s  who were more e f f i c i e n t  a t  some a s p e c t  

o f  v e r b q l  p r o c e s s i n g  shoved e i t h e r  no visual f i e l d  e f fec ts  o r  a 
- 

r e v - e r s a l  o f  t h e  e x p e c t e d  R V F  a d v a n t a g e  f o r  v e r b a l  ma t e r i a l  a n d  

LVF a d v a n t a g e  f o r  v i s u a l - s p a t i a l  material .  The q r o u p  o f  s u b j e c t s  
A 

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

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

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

f&rf  bcc-ordfng t o  t h e  s t r a t e g y  used, T l a a t -  is increased v o r b a l  
d 

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

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

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

f h e  sob ject s t r a t e g i e s  c o n s i d e r e d  a b o v e  h a v e  b e e n  

i d e n t i f i e d  a c c o r d i n g  t o  b e h a v i o r a l  c r i te r ia .  T h a t  is, a 

p a r t i c u l a r  s t r a t e g y  i s  a s s o c i a t e d  w i t h  a p a r t i c u l a r  set  of , 

bebavic&.  l o r  e x a m p l e ,  p r o t o t r p i c a l  asymmetries are a s s o c i a t e d  
- - - - -- - -- 

w i t h  lower v e r b a l  a b i l i t y .  By  a n d  l a r g e  t h e s e  b e h a v i o r a l  m a r k e r s  
- - - - - - - - - 

a r e  a s s u s e d  t o  b e  p r o d u c t s ,  t h a t  is, a result o f  t h e  

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



4 

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

- 

e x p l o r e d .  I n  c o n t r a s t  t o  t h e  p r o d u c t s  of a b i a i n T s f u n E € l X i i 1 D q ~ ~ ~ ~  -- A 

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

re la ted  t o  a n  o n g o i n g  t a s k ,  As a n  I l l u s t r a t i o n  of the d i f f e r e n c e  

b e t u e e n  p r o c e s s  a n d  ~ S O ~ U C ~ ~  c o n s i d e r  t h e  b e h a v i o r a l  

m a n i f e s t a t i o n s  of a n  obsessive p e r s o n a l i t y  and t h e  t h i n k i n g  

style o f  t h a t  p e r s o n a l i t y  a s  d e l i n e a t e d  by  S h a p i r o  (1975). T h u s  

different h e m i s p h e r i c  a s y m m e t r i e s  may m a n i f e s t  themselves n o t  

o n l y  t h r o u g h  b e h a v i o r a l  markers, b u t  t h r o u g h  t h e  t y p e  of 

c o g n i t i v e  p r o c e s s  w h i c h  i s  r e p o r t e d ,  However  t o  date, l i t t l e  

e v i d e n c e  has b e e n  g a t h e r e d  of a n  i n d i v i d u a l ' s  c o n s c i o u s  

p r o c e s s e s  as they r e l a t e  t o  h e m i s p h e r i c  a s y m m e t r i e s .  

r b u s ,  i t  may be i n s t r u c t i v e  a t  t h i s  p o i n t  to c o n s i d e r  t h e  

m a n i f e s t a t i o n  of sua j e c t  s t r a t eg i e s  a t  a p r o c e s s  l e v e l .  
-- 

S u b j e c t  s t r a t e g y  effects c a n  g e n e r a l l y  b e  d i v i d e d  i n t o  

v o l i t i o n a l  and n o n r o f i t i o n a l  types. n o n v a f i t ~ o ~ a l  effects axe 

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

an i n t e n t i o n a l  o r  o n i n t e e t i o a a l  a c t  n o t  d e l i b e r a t l y  d e s i g n e d  t o  

i n f l u e n c e  t h e  e x p e r i m e n t a l  o u t c o m e .  For e x a m p l e ,  i f  a n x i e t y  

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

p e r f o r m a n c e  e x p e c t a t i o n s ,  is l i k e l y  t o  b e c o m e  a n x i o u s  i n  a n  

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

1 ess c o n s c i o u s  o r i e n t a t i o n  d i r e c t l y  e f f e c t s  how t h e  s t i a a l u s  is 

p r o c e s s e d .  T h u s  a s u b j e c t  m i g h t  decide t o  l o o k  a t  a n  i s o l a t e d  



- - - 

f a c i a l  d e t a i l  on a face r e c o g n i t i o a  t a s k  r a t h e r  t h a n  a t  t h e  
- - - - - 

e n t i r e  g e s t a l t .  T h e  f o l l o w i n g  e x a m p l e  i l l o s t r a t e s  b o t h  

v o l i t i o n a l  a n d  n o n v o l i t i o n a l  e f f e c t s  f o r  t h e  same t a s k .  F o r  a 

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

i f  t h e  s u b j e c t  m e n t a l l y  r e h e a r s e d  t h e -  n a m e s  of the l i n e s  to  be  

r e p o r t e d .  A v o l f t i o e a l  e f f e c t  f o r  t h e  same t a s k  w o u l d  r e s u l t  

f r o m  d e c i d i n g  w h e t h e r  t o  c o m p a r e  t h e  shown line w i t h  a m e m o r i z e d  

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

A few s t u d i e s  hare e r p e t i n e n t a l l y  m a n i p u l a t e d  w o l i t i o n b l  

s t r a t s g y  e f f e c t s  u i t h  m i x e d  r e s u l t s .  One s t u d y  t h a t  -- d i d  so 
-- - 

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

s t r a t e g i e s .  S u b j e c t s  Mere i n s t r u c t e d  t o  use either a n  i m a g e r y  o r  

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

p r o b e  was p a r t  of a p t e v i o d s l y  memorized set (Gazzaeiga. 1978) .  

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

when s u b j e c t s  u e r e  i n s t r u c t e a  t o  u s e  a v i s u a 1  s t r a t e g y  a l e f t  

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

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

r e s u l t s  i n d i c a t e  s a b j e c t s  uere f r e e l y  able t o  a d o p t  e i t h e r  a 
I 

v i s u a l  o r  a v e r b a l  s t r a t e g y  as i n s t  t e d .  I n  c o n t r a s t ,  B r y d e n  

( 1 9 8 3 ) ,  d e m o n s t r a t e d  t h a t  subjects a l s o  might n o t  be ab le  t o  

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

s u c h  as,  "The  c i rc le  i s  t a  the r i g h t  o f  t h e  - s q u a r e  --- a n d  b e l o u  t h e  
- - - - - - 

t r i a n g l e u  as w e l l  a s  r i h a l  r e p r e s e n t a t i o n s  o f  t h e  same 
- - -  --  - -  - 

r e l a t i o n s h i p s .  B r y d e n  r e p o r t s  t h a t  r e g a r d l e s s  of t h e  

i n s t r u c t i o n s  g i v e n , <  a n d  t h e  m a n a e r  i n  which t h e  s t i m u l i  were 



- - - -- -- 

p r e s e n t e d ,  s u b j e c t s  changed t h e  task t o  r a k e  it v i s u a l  or  v e r b a l  
- - - - - - - - - - - - 

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

t h e  i n s t r u c t i o n s  they uere g i v e n . 9 e r h a p s  t h e  greater d i f f i c u l t y  

o f  B r r d e n g s  t a s k  was a f a c t o r  i n  t h e  d i f f e r e n t  o u t c o m e s  of the 

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

t h a n  s i a p l e  i d e n t i t i e s  b e  m a i n t a i n e d  i n  memory. The g r e a t e r  

 difficult^ r a y  haws i n c r e a s e d  s u b j e c t s *  needs t o  use a . 

c h a r a c t e r i s t - i c  uay 6% d e a l i n g  u i t b  i n f o r m a t i o n .  I n t e r e s t i n g l y ,  

i n  b o t h  e x p e r i m e n t s  c q n s c i o u s  s t r a t e g i e s  were associated u ia th  

the d i f f e r i n g  ~ i s n a l  f i e l d  adwantages. 

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

f i e l d  a d v a n t a g e s  may d e p e n d  u p o n  t h e  ease w i t h  w h i c h  a s t i m u l u s  t 
may be v e r b a l l y  l a b e l l e d .  F o r  i n s t a n c e ,  a l i n e  o r i e n t a t i o n  task 

using h o r i z o n t a l  a n d  v e r t i c a l  l i n e s  y i e l d e d  a R V P  effect, w h i l e  

a s i n i l i a r  t a s k  u s i n g  l i n e s  of I S  t o  60 degrees p r o d u c e d  a LVF 

effect (Umilta et a l . ,  1974).  Presumably t h e  h o r i z o n t a l  a n d  
- 

v e r t i c a l  l i n e s  are much easier to l abe l  a n d  h e n c e  more r e a d i l y  

p r o c e s s e d  by t h e  l e f t  h e m i s p h e r e .  A s  i n  t h e  s t u d i e s  b y  Bryden 

a n d  Gazzan.iga m e n t i o n e d  a b o v e ,  i t  is  p o s s i b l e  t h a t  i n  t h e  l i n e  

o r i e n t a t i o n  e x p e r i m e n t s  d i f  f ereat  c o n s c i o u s  strategies were 

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

a d v a n t a g e s .  Different V t  a d v a n t a g e s  are g e n e r a l l y  a c c e p t e d  as 

k a r i q  fiifferent processing s k y l e s  a s s n c i a A % 4 w ! k t h e m .  

D i f f s e a t  VF a d r a n t a w s  o n  a t ~ s k  Bay a l s o  be associa ted  w i t h  

quite d i f f e r e n t  c o n s c i o u s l y  accessible strategies. 



P 
- - - - - - - - - - -  @ - -  - - -  

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

effects d i r e c t l y  and fewer h a v e  i n v e s t i g a t e d  subjectst r e p o r t s .  

o f  t h e i r  strategies, several researchers have suggested t h a t  

s u b j e c t s *  s t r a t e g i e s  r a y  e x p l a i n  o b i q u i t o u s  h e m i s p h e r i c  
9. 

p a t t e r n s .  F o r  e x a m p l e ,  s e x  d i f f e r e n c e s  i n  a s y m m e t r i c a l  t a s b  are  

o f t e n  o b s e r v e d .  I n  t h i s  regard-, K i m u r a  (1969) p r o p o s e d  women 

m i g h t  a p p r o a c h  a d o t  l o c a l i z a t i o n  t a s k  as a ,verbal r a t h e r  t h a , n  a 
I 

v i s u a l - s p a t i a l  t a s k .  Rer v i e w  h a s  been accepted b y  others as an 

e x p l a n a t i o n  of uby LVF advantages f o r  v i s u a z - s p a t i a l  tasks are 

l i t t l e  is known a b o u t  s u b j e c t s ~ t r a t a t j i e s ,  t h e y  are adwaac& as 

m a j o r  e x p l a n a t i o n s  o f  p e r c e p t u a l  aqmmetr; r e s u l t s .  

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

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

r e r a i n s  u n c l e a r -  T w o  p o s s i b i l i t e s  e x i s t :  either strategies can 

b e  c h o s e n  i r r e s p e c t i v e  of t h e  b r a i n ' s  cor t ical  o r g a n i z a t i o n -  o r  
r 

s t r a t e g i e s  are d i c t a t e d  by a p a r t i c u l a r  b r a i n  o r g a n i z a t i o n .  

T a k e n  t o  an e x t r e m e ,  t h e  q u e s t i o n  is w h e t h e r  c o n s c i o u s l y  

h e l d  s t r a t e g i e s  a r e  p h y s i o l o g i c a l l y  d e t e r r i n e d  (i .e., thd tough 

a e a t o m i c a l l y  located p r o c e s s i n g  u n i t s )  o r  are consciously 

a l t e r a b l e .  S u b j e c t  s t r a t e g i e s  becomes a n o t h e r -  b e h a r i o c  a b o u t  

w h i c h  t h e  q u e s t i o n  can be a s k e d ,  *Can it be  s e l f - c o n f r o l l e d ,  o r  
a 

is it b i u 1 Q b i c a l l y  hataf.fsed3*.---- - - - - - - - -- -- 

L-- - T h e  f i r s t  s t e p  i n  a s c e r t a i n i n g  the r e l a t i o n s h i p  b e t v  n  

s t r a t e g i e s ,  o r g a n i z a t i o n  and a s y m m e t r i e s  is t o  t r y  a n d  i d e n t i f y  

- the s t r a t e g i e s  a s s o c i a t e d  u i t h  different a s y n a e t r i e s .  One 



o b v i o u s  u a y  t o  do t h i s  is t o - a s k  t h e  s u b j e c t s  how t h e y  b a r e  
- - - - -- -- - - - -- - -- 

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

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

A l t h o a g h  t h i s  m e t h o d  of a p p r o a c h  is  ~ t r a i ~ h t f o r ~ a r d ,  f e u  s t u d i e s  

have d i r e c t l y  asked s u b j e c t s  how t b e y  cqrrfed o u t  a p a r t i c u l a r  

asy;metrical t a s k .  T h e  d i s u s e  of s u b j e c t  s e l f - r e p o r t s  may be  a 
- 

c a r r y  over from t h e  e a r l y  20th cantary  backlash a g a i n s t  

i n t r o s p e c t i o n ,  a l t h o u g h  s u b j e c t s *  self r e p o r t s  form t h e  b a s i s  of 

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

axtif f c_tal, La telbgm~s Xrr f -  Ericssm & SLno n ; 19 7_8, 1 9791. - J = __ - - - 

4 

. . 
A n o t h e r  uay  t o  s t u d y  s u b j e c t s s  s t r a t e g y  effects is  t o  

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

- switching from p u r e  t o  mixed .  P u r e  p r e s e n t a t i o n  c o n s i s t s  of 

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

i n t e r s p e r s e s  two or .ore d i f f e r e n t  s t i m u l u s  types , I n  changiag 
- -- - -  , -  - 

from a p a r e  t o  a m i x e d  p r e s e n t a t i o n ,  e i t h e r  i n d i v i d u a l s o  

s t r a t e g i e s  w i l l  r e a a i n  t b e  s a n e  or t h e  d i f f e r e n t  task d e m a n d s  

w i l l  invok'e  new s t r a t e g i e s .  I n  a p u r e  p r e s e n t a t i o n ,  a p p r o a c h e s ,  

can be d e v e l o p e d  based on t h e  e x p e c t a n c y  of which s t i r u l u s .  will 

a p p e a r .  I n  a a i x e d  p r e s e n t a t i o n  t h i s  is n o t  p o s s i b l e .  - 

T h e  r e s u l t s  o f  t h e  p i l o t  s t u d y  f o r  - t h e  p r e s e n t  9 x p e r i m e . t  

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

ua-ys, Suk-t-strategias Mra xtUaine_d % h f ~ u g h  p o s t - e x p e r i m e n t  
4 

iatemiews. I n i t i a l  a t t e m p t s  t o  re la te  t h e  t r e n d s  i n  t h e  d a t a  t o  

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

e x p e r i m e n t  i n t e r v i e w  t o  o b t a i n  s u b j e c t s *  s t r a t e g i e s  was - 



i n c o r p o r a t e d  i n t o  t b e  e x p e r i m e n t a l  d e s i g n .  S u b j e c t s e  data was 
- - - - - * 

a s s i g n e d  t o  g r o u p s  on t h e  b a s i s  of t h e i r  reported strategies. 

I n  sumaary, t h e  area of s u b j e c t  s t r a t e g y  effects is ill 

d e f i n e d ,  most c o n c e p t s  of s u b j e c t  s t r a t e g i e s  b e g i n  a s  e x t e n s i o n s  

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

each h e m i s p h e r e .  flany b e h a v i o r a l  s t y l e s  are r e l a t e d  t o  measures 

of h e a i s p h e r i c  a s y m a e t r y .  Yet, t h e  ewldeuce ; for rost  af thase 

v a r i a b l e s  is w e a k .  Few p e r c e p t u a l  a s y m m e t r y  studies h a v e  

e x a m i n e d  the r e l s t i ~ n s h i ~ ~ e t u e e a  s u b  j sc ts *  reports of 
J 

EOPS=&#H& ~ ~ ~ & + e z Z o - o ~ ~ a f i ~ l l ~ e t i . i C ~ ~ ~ ~  

t a s k s .  ~ h e  p r e s e n t  s t u d y  d i d  so by i n c o r p o r a t i n g  g r o u p s  based o n  

s i m i l a r  s u b j e c t  s t r a t e g i e s  i n t o  t h e  da-ta a n a l y s e S .  



I n  t h e  a b o v e  it h a s  b e e n  a r g u e d  t h a t  b o t h  a t t e n t i o a a l  b i a s  '$ 

a n d  s u b j e c t  s t r a t e g y  ef f c t s  i n f  l u e n c e  t h e  m e a s u r e m e n t  of 

p e r c s p t n a l  a s y m m e t ~ i e s .  t h e  p r e s e a t  e x p e r i m e n t  used 4 pare 

versus mixed p r e s e n t a t i o n  cempar5soa t o  det6ct any co~ t r iQs  t i e a  
-I 5r - 

t o  a n  a s y m m e t r y  d u e  t o  a t t e n t i o a a l  b ias .  A 6  well, a p o s t  

e x p e r i m e n t  i n t e r v i e w  based o n  a p i l o t  study p r o v i d e d  i n f o r m a t i o n  
- - - - -- - - - -- - - - 

- - - - - - -- - - - - -- -- - -- - - - --- - - - - - - - -- - - - - - 

a b o u t  s u b j e c t  stra-gies. E a c h  s u b j e c t  u a s  a s s i g n e d ,  b e f b r e  d a t a  

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

roor g r o u p s  were f o r m e d :  a c o r n p a r a t i w e  s t r a t e g y  g r o o p ,  a 

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

'9 
g r o u p ,  a c o m p a r a t i v e  cha~ge g r o u p  a n d  a 

r e c o g n i t i o n  change g oup. T h e  compda t i  v e  strategy g r o u p  

reported eertsista~tf y t t s i a g  c-eupriseas t~8stsrctsa-t~k - - 

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

g r o u p  r e p o r t e d  t h a t  t h e y  c o n s i s t a n t l y  w j u s t  kneu*  o r  r e c o g n i z e d  

t h e  a n g l e  of o r i e n t a t i o n .  T h e  c o m p a r a t i v e  change g r o u p  r e p o r t e d  .- 7 

u s i n g  a c o r n p a f a t i r e  s t r a t e Q 7  f o r  t h e  p u r e  p r e s e n t a t i o n  and  a 

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

r e c o g n i t i o n  change g r o o p  reported u s i n g  a r e c a g n i t i o n  s t r a t e g y  

2 
- - 

for t h e  p a r e  p r e s e n t a t i o n  of t h e  lime s t i m u l i  and a c o m p a r a t i v e  
- - - - -- - -- -- - --- - --- 

strategy fo r  t h e  m i x e d  p r e s e n t h t i o n .  
- 

S p e c i f i c  B ~ p o t h e s e s  were a s  f o l l o u s :  



1 . T h e  c o m p a r a t i r e  s t r a t e g y - t p r o u p  and c o a p a r a t i v e .  chahge. 
P . 

g r o u p  woeld show a r i g h t  h e m i s p h e r e  ( R H )  a d r a n t a g e  oe t h e  p u r e  

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

2 .  The r e c o g n i t i o n  s t r a t e g y  q r o p p  and r e c o g n i t i o n  c h a n g e  

g r o a p  w o u l d  show a l e f t  hemisphere {LBf a d v a n t a g e  on  tlra p u r e  

p r e s e n t a t i o n  of t h e  l i e e  task. 
& 

* - , - I  

3. T h e  c o m p a r a t i r e  s t r a t e g y  group a n d  t h e  r e c o g m i t i o n  
3 

~ t r  s r ~ ~ ~ ~ - ~ i i  m i r - - % a - d w  . i e - - - - - - - - - -- - 

I 

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

9.  t h e  r e c o g n i t i o n  s t r a t e g y  g r o u p  and t h e  c o m p a r a t i v e  

change g r o u p  i t o b l d  show a LR a d v a n t q g e  on t h e  m i x e d  p r e s e n t a t i o n  

of t h e  l i n e  task.  

R i n s b o ~ r n e  (1970) p r e d i c t s  that a change from p u r e  t o  n i x e d  

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

t h e  o t h e r  w e a k e n s  o r  else t h a t  bo th  weaken. l e l l ige  (1978) 

suggests that t h e  more difficult cogattire-perceptual t a s k  . * 

p r o d u c e s  t b e  p r e d o m i  aar t a s y m m e t r y .  S ipce s u b j e c t s  t a k e  l o n g e r  ' 

t o r  S s p o n i f o t b ~ n  e - & e a W - f t - - p o r r l d  t B e 
I 



as jmuetr~  for  itre l i n e  - task .  - - - - - - - 

5 ,  In the pure corrditiop . all graups would  show a LtT 

adrantage on  t h e  color task. 

6..In t h e  nixed condition t h e  comparattwe , - strategy grmp and 
-. 

the'recogritfon change qroap would show a shift toward a BU 

advantage for t h e  color task.  
I 

7 ,  In the mixed conditiom t b e  recognition st.rat;lerqy group 
A * 

4- 

and comparative change g r o u p  uould maintain or increase  a LH 



T h e  s u b j e c t s  u e r e  f o r t y  r a f e s .  p r i m a r i l y  S i m o n  P r a s e r  

U n i r e r s f t y  u n d e r g r a d u a t e s .  A 1 1  s o b j e c t s  were r i g h t  h a n d e d  as 

d e t e r m i n e d  by  t h e  handedness q u e s t i o n n a i r e  (see  A p p e n d i x  B )  
--- - - - - -  - - -  - - - - -  r - - -  - - - - -  - -  

- 

- r e c o m m e n d e d  b y  B r y d e n  (1983).  ?he h a n d e d n e s s  q u e s t i o n n a i r e  - 
- consists of f i v e  q u e s t i o n s  d e t e r m i n i n g  hand use f o r  common 

r e p o r t e d  n o  l e f t  h a n d e d n e s s  asoag their p a r e n t s ,  b r o t h e r s  and 

sisters. S u b j e c t s  selected o n  t h i s  basis  are 'most likely t o  h a r e  

A l l  s u b j e c k  a l s o  r e p o r t e d  n o  co lor  blindness or  u n c o r r e c t e d  % 

visual defici ts .  One s u b j e c t  r e p o r t i n g  n o  co lor  b l i n d n e s s  c o u l d  

n o t  d i s t i n g u i s h  betweea t h e  b l a e  a ~ d  green s t i m u l i  d u r i n g  t h e  

e x p e r i m e n t .  H i s  data  uas r e l o v e d  and a n  a d d i t i o n a l  s o b - j e c t  r u n ,  

f uo c o g m i t i w e - p e r c e p t a a l  tasks were used: a co lor  a a ~ i n g  
- 

t a s k  ( i • ÷ c K e e v e r  & Jackson, l 9 7 9 ) ,  and  a a o d i f i c a t i o s  of a line 

o r i e n t a t i o n  t a s k  ( U a i l t a  et a1.. 19711). Tbs color n a m i n g  t a r f i m  

regarded br lYcAeever a n d  Jackson a s  t h e  best n o n - a l p h a n u m e r i c  



task f o r  d e t e r r i n i . p  the l a n g u a g e  - - d o m i n a n t  - hemisphere- F o u r  

c o l o r e d  s q u a r e s ,  p a r p l e ,  green, red  and - b l u e  were presented, On 

t h e  p r o j e c t i o n  s c r e e n  they m e a s u r e d  4.5 by  4.5 cms , s u b t e n d i n g  

2.25 degrees of h o r i z o n t a l  v i s u a l  f i e l d .  T h e  n e a r  p o i n t  t o  

f i x a t i o n  was 1.5 degrees i n  e i t h e r  v i s u a l  f i e l d .  T h e  o r i g i n a l  

c o l o r s  c h o s e n  were t !uase l l  color c h i p s  of bae 5 ,  v a l u e  

( l i g h t n e s s )  4 a n d  chroma ( s t r e n g t h )  0 . They were t r a n s f o r m & &  

i n t o  s l i d e s ,  ba t \becaese  of t h e  c o m p o s i t i o n  of t h e  e m o l s i o ~ s  of 
\ 

I 

the c o l o r  f i l m s  B e i n g  ,used, the -colors d i d  n o t  p h o t o g r a p h  

p r i s t L a e I y .  In par€Zi%TC €Tfe - i r r t ~  ItfS-e~t f ~ i r f i 8 8 ~ 3 e  --- 1 

4 an a l t e r n a t i v e ,  the green a u r s e l l ' c o l o r  c h i p  of hoe 2.5, v a l u e  

5 ,  and c h r o m a  12  was osed (see h p p e n d i x  C ) -  ibis r e s o x t e d  i n  a l l  

c o l o r s  b e i n g  e a s i q ~  i d e n t i f i a b l e .  A l t h o u g h  t h e r e  is i n c r e a s i n g  

e v i d e n c e  that laminescence is a factor a f f e c t i n g  l a t e r a l i z a t i o n ,  

r e f l e c t i n g  as i t  does t h e  energy b e i n g  t r a n s n i t t e d ,  n o  attempts 
- - - - - 

were made t o  equate the s l i d e s  o n  t h i s  b a s i s ;  siace, i n  the d a t a  

a n a l r s i s  t h e  colors are c o l l a p s e d  a n d  t r e a t e d  as o n e  fac tor  i n  

seeking t h e  co lo r  by v i s u a l  f f e l d  i n t e r a c t i o n  ( S e r g e s t ,  1983). 
v \ 

T h e  l i n e  o r i e n t a t i o n  t a s k  is r e g a r d e d  as a r e l a t i v e l y  

r e l i a b l e  r i g h t  hemisphere t a s k  (Bryden,  1983) . o r i g i n a l l y ,  
4 

Omilta e t  a l . ( t 9 7 4 )  r e q u i r e d  s u b j e c t s  t o  specify w h e t h e r  or  a o t  

t h e  line o r i e n t a t i o n  s h o u n  v r s  a member of a p r e v i o u s l y  



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

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

f i e l d  (see A p p e n d i r  D). I t  s h o u l d  be  n o t e d  t h a t  t h i s  r e s u l t s  i n  

d i f f e r e n t  i n f o r m a t i o n  being p r e s e n t e d  t o  sack v i s u a l  field. 

TBerefore, i t  i s  p o s s i b l e  t h a t  p a r t  o f  t h e  r i g h t  h e m i s p h e r e  
. 

asymmetr). is an a r t i f a c t  of# g r e a t e r  ease i n  p r o c e s s i n g  

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

a n g l e s .  Roueter, so p i l o t  s u b j e c t s  r e p o r t e d  oae set o f  a n g l e s  as 

b e i n g  easier t h a n  the o t h e r  set .  0a-m 6i5ef€S€-s v e r e  - -- 

considered i n c l u d i n g  all angles l e a n i n g  t o  t h e  ~ a b j e c t ' s  r i g h t  

or left. H o v e r e r ,  in b o t h  of t h e s e  cases, i t  uas f e l t  t h a t  t h e  

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

f i x a t i o n  p o i n t .  It war & b e d  to rets ia  Umilta's o r i q i a a l  

d e s i g n  because of the s y m m e t r y  between risual fields. 
- - - - - - - - - 

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

3 5 m m  s l i d e s .  T h e r e  were four ang le s  a p p e a r i n g  i n  e a c h  of t h e  

v i s u a l  fields. A 1 1  t h e  s l i d e s  vere shown from o n e  c e n t r a l l y  

l o c a t e d  p r o j e c t o r .  E a c h  s l i d e  had a s t i m u l u s  a p p e a r i n g  i n  only 

its l e f t  o r  r i g h t  p o r t t o n .  Uhen p r o j e c t e d  on t h e  screen t h e  

s t i m u l i  v e r e  all 4.5 cms l o n g  and -5 cms u i d e ,  a n d  s u b t e n d e d  

2.25 degrees o f  h o r i z o n t a l  v i s u a l  field. The sear p o i n t  t o  

f i xa t fo s  i n  e i t h e r  h a l f  f ielii 3s f . 5 - -begr3 i i - -  

t h r o u g h  p i l o t  stad, to p e r m i t  a b i g h  r e c o g n i t i o n  rate 

[ a p p r a x i n a t e l y  90%) f u r  t h e  fine stfs-ttzi. A htqh  r-eg*i%ic+a 



encourages r a n d o m  g u e s s i n g  a n d  redaced a n y  actual c o g n i t i v e  

p r o c e s s i n g .  F a s t e r  presen t a t i o a  t i k e s  p r o d u c e d  ef t h e r  greater 

errors or .  demanded g r e a t e r  s u b  jact t r a < n i n g .  Upon t h e  e n d  of , 
. 

p r o j e c t i o n  t h e  m i c r o s e c o n d  c l o c k  of the c o m p u t e r  b e g a n .  T h e  

s u b j e c t ' s  v e r b a l  r e i p o n o e s  ( i n t o  s mic;ophona)  t r i g g e r e d  o 
Q 

L a f e y e t t e  audio d e t e c t i o n  device model 18010 and s t o p p e a  t h e  

timer> Response t i ~ e s  and t r i a l  n u m b e r  were a u t o m a t i c a l l y  

m a c h i n e  r e c o r d e d .  * 

v i a  a Kodac E k t a g r a p h i c  p r o j e c t o r ,  model 8-2.  T i m e  of . I 

p r e s e n t a t i o n  was c o n t r o l l e d  by a Data G e n e r a l  Uova 3 c o m p u t e r  

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

c e a t r a l l y  located f i x a t i o n  p o i n t ,  I t 7  cms off t h e  g r o u n d .  The 

i m p o r t a n c e  o f  f i x a t i o n  i n  r e s p o n s e  t o  a w a r n i n g  t o n e  was ' 
- - - -- -- - - - -- 

e m p h a s i z e d  i n  t h e  i n t r o d u c t i o n  to t h e  e x p e r i m e n t  a n d  midway 

d u r i n g  the e x p e r i m e n t  itself. F i x a t i o n  c o a t r o l  [cf. LJcKeever  G 

J a c k s o n .  1979) uas n o t  used f a r  two r e a s o n s .  ~ i r s t ,  t h e  

i n d i v i d u a l  s u b j e c t # s  tendency t o  b e  biased to  either the r i g b t  

or left of f i x a t i o n  is r e g a r d e d  as a s u b j e c t  s t r a t e g y  effect a n d  
%r 

hence will be  c o n t r o l l e d  and m e a s u r e d  i n  t h e  p u r e  wersas m i x e d  

list c o m p a r i s o n .  Secord, t h e r e  is s t r o n g  e v i d e n c e  t h a t  t h e  - 
n a t a r e  o f  t h e  f i xa t i6r . t  con-troXcanaffect-theaTm8etr:ta 

(Eershner, Thomae,  C C a l l a w a y  f 1977) . Thus, f o r  e x a m p l e ,  

Rckeevetts a n d  Jacksoe*s use of a d i g i t  recogrdtiep +ask f<+r 



1 
f i x a t i o n  c o n t r o l  c a n  be c o n j e c t u r e d  t o  c o n t r i b u t e  t o  t h e  l e f t  

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

n a m i n g  t a s k .  

T h e r e  were a t o t a l  o f  192  s l i d e s  (96 color s l i d e s ,  96 l i n e  

slides) p r e p a r e d  f o r  t h e  e x p e r i m e n t a l  t r i a l s .  Eacb color and 

e a c h  l i n e  o r i e n t a t i o n  o c c u r e d  6 times i n  e a c h  v i s u a l  f i e l d ,  i n  

b o t h  t h e  p u r e  a n d  n i x e d  s e q u e n c e s .  A s i n g l e ,  q u a s i - r a n d o m i z e d  

order  e x i s t e d  f o r  e a c h  block of p u r e  s t i m u l i  and f o r  t h e  b l o c k s  

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

a n g l e s  w h i c b  followed e a c h  o t h e r ,  a l t h o u g h  i n  d i f f e r e n t " v f s u a 1  

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

times f o r  t h e  s e c o n d  s l i d e .  T h u s ,  i n  o r d e r  t o  a a r i n i z e  

u m p r e b i c t a b i l i t y  a n d  m a x i m i z e  t h e  p e r c e p t u a l  a s p e c t s  of t h e  t a s k  

no t u o  i d e n t i c a l  a n g l e s  f o l l o w e d  one a n o t h e r .  O t h e r  c o n s t r a j n t s  

i n c l a d e d :  no nore t h a n  three s l i d e s  presented s e q u e n t i a l l y  t o  

o n e  v i s u a l  f i e l d ,  a n d  no m o r e  t h a n  t h r e e  of t h e  s a n e  s t i m u l u s  

t y p e  f i - e . ,  c o l o r s  o r  l i n e s )  presented s e q u e n t i a l l y .  

The  s l i d e s  were p r e s e n t e d  i n  b l o g k s  o f  2 4  t r i a l s .  W i t h i n  

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

uas a l w a y s  e i t h e r  12/12 o r  11/13. I n  t h e  p u r e  b l o c k s ,  e a c h  

p a r t i c u l a r  s t i m a l a s  t y p e  (&.e., I S L V P )  u a s  p r e s e n t e d  t u o ,  tbree, 

o r  f o u r  times. To hare  made a l l  the b l o c k s  i d e n t i c a l  w o u l d  h a r e  

have made some s l i d e s  i n  eacb b l o c k  p r e d i c t a b l e .  There uere 

eight b l o c k s  of 2 4 , s l i d e s ,  t w o  e a c h  o f  t h e  p u r e  b l o c k s  of l i n e s  

a n 3  c o l o r s  a n d  f o u r  o f  mixed l i n e s  a n d  colors.  



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

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

( f ) ,  colors ( C ) ,  a n d  m i x e d  (H) : R r C I L ;  @ , L , C ;  C,L,tf; L , c , M .  Z h u s  

orher ef fec ts  were c o n t r o l l e d  f o r  by k n c o r p o t a t i n g  t u a  b e t w e e n  . 
r .  

f a c t o r s ,  ( c o l o r s  & l i n e  s t i m u l i ,  and n i x e d  & p u r e  p r e s e n t a t i o n )  

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

S e r g e n t  (1 983) i n d i c a t e s  t h a t  t h e  l a t e r a l i t y  of some t a s k s  

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

S u b j e c t s  u e r e  s e a t e d  i n  f r o n t  of t h e  + s c r e e n  o n t o  u h i c h  - t h e  

f 
slides were back p r o j e c t e d ,  S u b j e c t s  were a p p r o x i m a t e l y  90 cas 

f r o m  t h e  s c r e e n  a n d  d i r e c t l y  i n  line wi th  t h e  f i x a t i o n ' p o i n t .  

T h e  e r p e r i m  b nt uas i n t r o d u c e d  as a - p e r c e p t i o n  e x p e r i m e n t  i n  
v 

u h i c h  t w o  k i n d s  o f  s t i m u l i ,  s q u a r e s  of co lors  and l i n e s  

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

s i a i l i a r  s t i m u l i  and i n  b l o c k s  o f  m i x e d  s t i m u l i .  S u b j e c t s  uere 
A,', 

> 

t o l d  t o  focus on t h e  f i x a t i o n  p o i n t  aarked o n  t h e  screen i n  

f r o n t  of t h e m .  T h e y  were t o  f i x a t e  u p o n  h e a r i n g  the w a r n i n g  
. 

t o n e .  S h o r t l y  after t h e  t o n e  a s t i m u l u s  was b r i e f l y  presented 

u n i l a t e r a l l y .  S u b j e c t s  were t o l d  t o  v e r b a l l y  i d e n t i f y  t h e  

s t i 8 u l a s .  T h e  v e r b a l  r e s p o n 2 e  s e r v e d  b o t h  t o  s t o p  t h e  c l o c k  a n d  

t o  b e g i n  t h e  n e x t  t r i a l  s e q u e n c e .  T h e  i m p o r t a n c e  of r e s p o n d i n g  

a s  q u i c k l y  as p o s s i b l e  w i t h o u t  s a c r i f i c i n g  a c c u r a c y  u a s  
\- 

emphasized i n  t h e  i n s t r u c t i o n s  t o  t h e  s u b j e c t s .  



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

s u b j e c t s  were f a m i l i a r i z e d  w i t h  - the s t i m u l i .  S u b j e c t s  were s h o w n  

- o n e  slide on w b i c h  tbe f o u r  co lors  u e r e  r e p r e s n t e d .  The 
P 

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

i d e n t i f i e d  a n d  i t  was e x p l a i n e d  t o  t h e  subject t h a t  t h e i r  t a s k  

was t o  name  t h e  c o l o r  a s  q u i c k l y  a n d  a c c u r a t e l y  a s  p b s s i b l e .  

r r a i n i n g  s u b j e c t s  f o r  t h e  l i n e  o r i e n t a t i o n  t a s k  uas more 

complex b e c a u s e  of the g r e a t e r  difficulty of t b e  task. S u b j e c t s  
-\ 

uere i n i t i a l l y  s h o w n  t u o  slides, o n e  c o n t a i n i n g  t h e  four LVF 

angles and t h e  o t h e r  t h e  f o u r  B V F  a n g l e s .  S u b j e c t s  uqre t o l d  

t h a t  t h e i r  task uas t o  name each a n g l e  t h a t  uas p r o j e c t e d  o n t o  

t h e  s c r e e n .  T h e  s u b j e c t  was a s k e d  t o  s t u d y  t h e  l i n e s  a n d  was 

t o l d  t h e  a n g l e  of o r i e n t a t i o n  of  each one. P o l l o v i n g  t h i s  

f a m i l i a r i z a t i o n  p e r i o d ,  a t r a i n i n g  b l o c k  of ten s l i d e s  was g i v e n  

. i n  r a n d o m  s e q u e n c e .  E a c h  s t i m u l i  was exposed fo r  800 msecs. T h e  

e x p e r i m e n t e r  s t o o d  by  each s u b j e c t  a n d  p r o v i d e d  feedback a s  t o  

t h e  c o r r e c t n e s s  of each r e s p o n s e .  The t r a i n i n g  period c o n t i n u e d  

a t  t h i s  exposure d o r a t  o n  u n  f a c r i t e r i o n  of o n e  error i n  t e n  9 
h t r i a l s  was a c h i e v e d .  After t h e  s u b j e c t  o b t a i n e d  t h e  c r i t e r i o n ,  

adother  b l o c k  of t r a i n i n g  t r i a l s  w a s ' q i w e n  w i t h  t h e  e x p o s u r e  

time r e d u c e d  t o  250  msecs. O n c e  a g a i n  t h e r e  were t e n  t r i a l s  w i t h  
I 

f e e d b a c k  w h i c h  c o n t i n u e d  u n t i l  o n l y  o n e  error i n  % e n  was mads. 

The f i n a l  t r a i n i n g  e x p o s u r e  was 120 msecs w h i c b  was t h e  

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

was o n e  e r ror  i n  t e n .  



P i l o t  s t u d y  r e s u l t s  h a d  i n d i c a t e d  t h a t  s u b j e c t s  differed o n  
- -- 

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

C o n s e g u e n t l y , a  c e i l i n g  was p l a c e d  o n  t h e  a m o u n t  of training a n y  

spa ject m i b h t  r e c e i v e ,  ' l i m i t i n g  t h e  a m o u n t  of f a m ' i l i a r i t y  . a n d  

f a t i g u e  t h a t  m i g h t  o c c u r .  1t uas d e c i d e d  t h a t  s u b j e c t s  w o u l d  b e  

advanced t o  the n e x t  e x p o s u r e  d u r a t i o n  i f  they d i d  n o t  r e a c h  

c r i t e r i o n  i n  t h r e e  t r a i n i n g  b l o c k s  a t  t h e  greater e x p o s a r e  

duration* duration. D u r i n g  t h e  t r a i n i n g  t r i a l s  some s u b j e c t s  3 

were a d r a n c e d  fro. 800 n s e c s  t o  250 msecs e x p o s u r e ,  although 

n o n e  were a d r a n c e d  from 250 msecs t o  1 2 0  msecs e x p o s u r e  b e c a u s e  

a l l  s u b j e c t s  r e a c h e d  c r i t e r i o n  a t  t b e  250 msecs e x p o s u r e * ,  

T h e  e x p e r i m e n t  c o n s i s t e d  of e i g h t  blocks of trials, two 

l i n e ,  t u o  c o l o r  , and f o u r  m i x e d ,  i n  c p ~ n t e r b a l a n c e d  order* Eacb 

b l o c k  c o n t a i n e d  2 4  q x p e r i a e n t a l  t r i a l s .  A t y p i c a l -  trial 

c o n s i s t e d  of a 3 sec i n t e r t r i a l -  d e l a y ,  a - 5  sec w a r n i n g  t o n e ,  a 

ssc d e l a y ,  a - 1 2  sec  slide p r e s e n t a t i o n  an4 t h e  subjects 

r e s p o n s e *  E a c h  b l o c k  of 24 trials took a p p r o x i m a t e l y  2 m i n s  t o  
4 

c o n p l e t e .  T h i s  u a s  fol lowed bl a s h o r t  break of 30 secs before 

tbe next b l o c k  uas p r e s e n t e d *  The e x p e r i m e n t e r  m a n u a l l y  recorded 

any errors  i n  i d e n t i f i c a t i o n  o f  a n g l e s  o r  co lo r s  o n  t b e  

e x p e r i m e n t a l  t r i a l s .  A rest p e r i o d  o f  1 mia u a s  g i v e n  a f t e r  f o u r  

b l o c k s .  T h e  total time t o  r u n  t h e  792 e x p e r i m e n t a l  t r i a l s  uas 

less t h a n  20 m i n s .  T r a i n i n g  times v a r i e d  and t h e  number of 

t r a i n i n g  t r i a l s  t o  c r i t e r i a  uas recorded. T h e  e n t i *  

e x p e r i m e n t a l  p r o c e d u r e  t o o k  a p p r o x i m a t e l y  50 m i a s .  



After t h e  e x p e r i m e n t ,  subjects uere a s k e d  t o  ansuer a 'feu 

q u e s t i o n s .  A s t r u c t u r e d  i n t e r v i e w  based on t h e  r e s u l t s  of t h e  

p i l o t  s t u d y  ( n = l l )  was t h e n  i n i t i a t e d .  D u r i n g  t h e  p i l o t  s t u d y ,  
\ 

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

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

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

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

T h e s e  differing patterns of a s y m m e t r i e s  could h a r e  been due t o  

chance. Hoverer, t h e  s u b j e c t s  r e p o r t s  of hou t h e y  a p p r o a c h e d  the 
* 

l i n e  t a s k  s e e m e d  t? b e  re la ted  t o  the h e m i s p h e r i c  a d v a n t a g e s -  

shown. Since subject s t r a t e g i e s  are r e c o g n i z e d  a s  i m p o r t a n t  

d e t e r r i a a n  ts  of a s y m m e t r i e s ,  i t  u a s  decided t o  i n c o r p o r a t e  t h e  

Qfffereaces i n  reported s t ra teg ie s  as a v a r i a b l e  i n  the 
- 

e x p e r i m e n t a l  analysis. Ttierefore, c r f t e r * a  were d e v e l o p e d  u 6 2 c h  

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

strategies. 

T h e  c r i t e r i h  f o r  g r o u p  a s s i q n a e a t  were made as simple a s  

p o s s i b l e .  The pilot s t u d x  had i d e n t i f i e d  tuo different 

a p p r o a c h e s  t o  t h e  fire t a s k .  each s u b j e c t  uas asked t o  specify 

I 
v h a t  p r o p o r t i o n  of t h e  time each a p p r o a c h  uas u s e d .  O n  the basis 

of their rqmrts, s u b i e c t s  Mere p l a c e d  * to  s t ra te91  - g r o a p s .  - -  A l l  

g r o o p  p l a c e m e n t  was dome b y  t h e  e x p e r i m e n t e r  - - --- a n d  n o  A r e l i p b i l i t y  
- - - , 

c h e c k s  uere made. Although t h e  a s s i g n 8 e n t  of S ~ b j e C t 6  i ~ t 0  

g r o u p s  w a s  n o t  o p e n  to e x p e r i m e n t e r  b i a s ,  since' a s s i g n m e n t  was 



- - - 

made solely o n  t h e  p r o p o r t i o n s  r e p o r t e d  b y  e a c h  subject, t h e  
- -  

s e l e c t i o n  of t h e  g r o u p  c r i t e r i a  was t h e  s u b j e c t  i r e - d e c i s i o n  Df 
8 

t h e  e x p e r i m e n t e r .  T h e  two r e p o r t e d  m e t h o d s  of i d e n t i f y i n g  t b e  
b 

s h o w n  angle are as fo l lows.  S u b j e c t s  always  r e p o r t e d  some 

recognizable v a r i a t i o n  of t h e  t h e s e  s trategies, S t r a t e g y  naaes 

d e s c r i b e  t h e  s t y l e  a ssoc ia ted  w i t h  e a c h .  g r o u p *  

C o m p a r a t i v e  s t r a t e g y  - s u b j e c t s  comment  e x t e n s i v e l y  a b o u t  

angles, s t a t e  t h a t  t h e y  a r e  s w a y e d  o r  otheruise a f f e c t e d  by  

p r e v i o u s l y  s h o u n  a n g l e s ,  say they set op horizontals, or 

I ~ a r t i c a l s ,  and u s e d  dials and t r i a n g l e s  i n  order  t o  c o m p a r e  a 

s h o u n  line or  t o  gauge i tsm a n g l e .  

R e c o g n i t i o n  k t ra tegy  - s u b j e c t s  comment  a b o u t  l i n e s ,  a n d  

are few corn s a b o u t  how t h e y  d e c i d e d  w h i c b  line was w h i c h ,  

h e y  t e n d  t o  r e p o r t  u s i n g  memorj and w i l l  say t h e y  bad a * t b a t m s  

i tw  feeling. 1 

C 

After s p e c i f y i n g  w h a t  p r o p o r t i o n  of the tige t h e y  'knew* 

the answer. and w h a t  p r o p o r t i o n  of the time they " f i g u r e d  it 

ohfw ,  subjects were asked i f  t h o s e  p r o p o r t i o n s  were any 

d i f f e r e n t  i n  t h e  mired v e r s u s '  the p u r e  p r e s e a k a t i o n s ,  and f f  s o  
- 

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

From s u b j e c t s  r e p o a s e s  t o  t h e s e  q u e s t i o n s ,  s u b j e c t s  were 
0 

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

C o m p a r a t i v e  s t r a t egy  -- g r o u p  - - - - greater thas 9% of a 
- - -  

c a m p a r a t i r e  s t r a t e g y  w i t h  less t h a n  a 25% c h a n g e  r e p o r t e d  from 

the p a r e  t o  t h e  mixed c o n d i t i o n s .  

< 



- -- - -  - - 

- R e c o g n i t i o n  strategy g r o u p  - g r e a t e r  t h a n  50% of a 
- - - - - - -- - 

r e c o g n i t i o n  s t r a t e g y  u i t h  less than a 25% c h a n g e  r e p o r t e d  from p 

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

C o ~ p a r a t i w e  change g r o u p - -  g r e a t e r  t h a n  SOX of a . 

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

t h a n  25% change t o u a r d  a r e c o g n i t i o n  s t r a t egy  r e p o r t e d  f o r  t h e  

rixed condition. 

i 
R e c o g n i t i o n  change g r o u p  - g r b a t e r  t h a n  SOX of a 

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

thaa 25s change t o u a r d  a c o m p a r a t i v e  s t r a t e g l  r e p o r t e d  f o r  t b e  
% 

-- - - -- 

m i x e d  c o n d i t i o n .  

1f subjects w o u l d  n o t  s p e c i f y  p r o p o r t i o n s  of t u o  t y p e s  o f  
i D  

s t r a t e g i e s ,  g r o u p  @ e m b e r s h i p  uas a s s f q n e d  o n  the b a s i s  o f  t h e  
B 
s u b  j ec tos  r e p o r t  and the g e n e r a l  s t y l i s t i c  - d e s c r i p t i u n s  g i v e n  

above. In no case was a subject second guessed if his 

d e s c r i p t i o n  of b o w  b e  d i d  t h e  t a s k  seemed- n i t  tofit ; i € i - h l s  

reported p r o p o r t i o n s m  A11 a t t e m p t s  were ma&e t o  s t a y  w i t h  as - 

simple c r i t e r i a  as p o s s i b l e .  I t  was felt t h a t  s h o u l d  t h e  
- 

g r o u p i n g s  h a v e  some p r e d i c t i v e  v a l i d i t y ,  t h e y  ucmld be  of use t o  

o t h e r s  o n l y  i f  the c r i t e r i a  were s t r a i g h t - f o r w a r d  a n d ' e a s i l y  

o p e r a t i o n a l .  
z 8 

I n  summary ,  s u b j e c t s  were shown 8 blocks o f  t r i a l s ,  2 l i n e ,  

2 roUr, and 4 .ire!& i n  c o u a t e r b a l a n c e d  order, Each b l o c k  
-- A 

c o n t a i n e d  24 e x p e r i m e n t a l  - t r i a l s .  After the e x p e r i m e n t ,  s u b j e c t s  

were i n t e r v i e w e d  i n  o r d e r  t o  d e t e r m i n e  how they a p p r o a c h e d  tbe 

line o r i e n t a t i o n  t a s k .  Oh t h e  basis of w h a t  t h e y  r e p o r t e d  d o i n g ,  



- - - - - - - - -  - a - 

s u b j e c t s  were a s s i g n e d  to  d i f f e r e n t  s t r a t e g y  groups f o r  t h e  
- 

purposes of data a n a l y s i s .  

The r e s p o n s e  times were recorded by a n o v a  2 computing 

s y s t e m  and o u t p u t t e d  i n  t h e i r  order o f  occurence. T h e n ,  r e s p o n s e  

geometric mean calculated for each stimuli set. These g e o m e t r i c  . 

I 

means were entered i n t o  Simon P r a s e r  U n i v e s s i t y * ~  c o m p u t i n g  - - - - - - - - - 

s y s t e m  for  analysis w i t h  ~ i o i e d i c a l  p r o g r a m s  (BsDP). 



. I 
P 

D e s c r i p t i v e  a n a l y s e s  were u n d e r t a k e n  of s u b e c t g s  age, 

number of t r a i n i n g  t r i a l s ,  and n u m b e r  o f  errors ( T a b l e  I ) .  -The  

a v e r a g e  a g e 3 u a s  28  w i t h  a s t a n d a r d  d e v i a t i o n  of 7.8. T h r e e  

s u b j e c t s  u e r e  aged UO o r  o l d e r ,  b o u e v e r  t h e i r  r e s p o n s e  times 

uere i n d i s t i n q u i s h a b l e  from t h o s e  of the y o u n g e r  s u b j e c t s .  T h e  

a v e r a  1 e n u m b e r  o f  t r a i n i n g  trials was 4.9 w i t h  a s t a n d a r d  
- - -- 

d e v i a t i o n  of 1 . I .  Errors r a r e l y  o c c u r e d  o n  the color task-aid 

are n o t  s u m m a r i z e d ,  T h e  o v e r a l l  a v e r a g e  n u m b e r  of l i n e  errors 

uas 10.9%. nore e r rors  mere made in t h e  m i x e d  than i n  the p a r e  

c o n d i t i o n .  12.3% v e r s u s  9.5%. The n u m b e r  of l i n e  errors made 

r a n g e d  f r o m  a n  a v e r a g e  of 5.4% o n  the l e f t  15 degree angle i n  , 

t h e  p o r e  c o n d i t i o n  t o  an arerage - o f  1 8 . e ~  - o n  t h e  - - l e f t  - - 60 a n d  
- - -- 

r i g h t  15 i n  t h e  m i x e d  c o n d i t i o n .  The number  of errors were 

j u d g e d  t o  be v i  t h i n  a c c e p t a b l e  l i a i t s  a n d  were close t o  t h e  10% 
. . 

a c h i e v e d  by O m i l t a  et a1 * 

The g e o m e t r i c  m e a n s  for  each s t i m u l u s  u e r e  subjected t o  an 

a n a l y s i s  of  v a r i a n c e  ( A R O V A )  by m e a n s  o f  a BHDPBP program. T h i s  

p r o g r a m  is s u i t a b l e  for r e p e a t e d  m e a s u r e s  designs w i t h  n e s t e d  
+ 

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

- - - - -- - - - 
c o l o r ' ~  w i t h i n  c o l o r s .  

S t i m a l i  are t rea ted  as  fixed f a c t o r s ,  S t i m u l i  Jere 

f n i t i a l l y  c h o s e n  t o  be seperate am& d i s t i n c t  frpm one an~h-er. 



- - -  - - - - - - - - 

i n  o r d e r  t o  s t a n d a r d i z e  t o  some degree tbe p r o c e s s i n g  
- -- - - - - - - - - -- 

r e q a i r e n e n t s  f o r  e a c h  stimalos. Treating t h e  stimuli a s  r a n d o m  

factors s u g g e s t s  t h a t  they were r a n d o m 1 1  chosen from a 

p o p u l a t i o n  of s t i m u l i .  I n  p r i n c A p l e ,  general izat ions  cannot b e  

made from f i x e d  f a c t o r s  t o  o ther  t h a n  t h , o s e  f ac to r s ,  while 

i n f e r e n c e s  can be made  from r a n d o m  f a c t o r s  t o  a g e n e r a l  

p o p u l a t i o n .  

'Phe AWOVA design was 2 X 2 X 1 0  X 2 X 2 X 2 X 4-; O R D E R 1 , X  

O R D E R 2  X S U B J E C T S  X P R E S E P T A T I O I  X HEHISPHERE X TYPE X STIMULI 

( w i t h i n  TYPE) ,  w i t h  s u b j e c t s  being t h e  o n l y  r a n d o m  - - fac tor .  T h e  - - 1 

v a r i a b l e s  are defined as f o l l o u s .  O R D E R 1  AMD ORDER2 are the two 

o r d e r  f ac to r s .  ORDER1 s p e c i f i e s  u b e t k e r  t h e  m i  rSkd ed co i t i o n  was 

p r e s e n t e d  first o r  s e c o n d ,  w h i l e  O R D E R 2  specifies w h e t h e r ,  ' 

w i t h i n  t h e  p u r e  c o n d i t i o n ,  t h e  b l o c k s  o f  l i n e s  o r  t h e  blocks of 

colors were shown f i r s t .  PRESEIiP&TIOY refers t o  whether t h e  

C s t i m u l i  were p r e s e n t e d  as p u r e  bIoc l s  or as m i x e d  btocks. 

H E R I S P H E R E  refers t o  w h e t h e r  tbe s t i m u l i  were p r e s e n t e d  t o  the 

left o r  r i g h t  refers t o  e i t h e r  co lor  o r  l i n e ,  

w h i l e  SYIFlgLI w i t h i n  e i t h e r  co lo r  or  

line. 

The A l O l A  r e v e a l e d  several s i g n i f i c a n t  r e s u l  ts i n c l u d i n g  

main ef fec ts  d u e  t o  PRESERTATIOH (F (1 ,46)  = 5 5 . 5 ,  n = 0 . 0 0 0 ) ,  

a r e  a l l  a s  e x p e c t e d .  S i g n i f i c a n t  a m o u n t s  of v a r i a n c e  are 

a c c o u n t e d .  f o r  b y  mode of  p r e s e n t a t i o n ,  e i t h e r  p u r e  or m i x e d ;  by  



t y p e  o f  s t i m u l i .  e i t h e r  ; ~ l o r  or  l i n e :  a n d  by  d i f f e r e n c e s  
- - - - - - - - 

b e t w e e n  i a d i v i d ~ a l  s t i m u l i .  T h e  s i g n i f i c a n t  effects due t o  

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

h e m i s p h e r e  i n  fas ter  r e s p o n s e  time $/tlrqp p r b j e c t i o n  t o  

t k e  r i g h t  The AR O V A  u n c o v e r e d  s e v e r a l  o t h e r  

" i g n i f i c a n t  . r e s u l t s ,  the r u s t  i a p o r t a n t  a. of w h i c h  is t h e  O R D E R 1  I( 

O R D E R 2  - X P R E S Z l T A T I O l  X HEHISPHERE X TYPE i n t e r a c t i o n  ( F ( t , 3 6 ) =  

8 . 2 ,  P = . O O f ) ,  (Table 2 ) .  T h e  p r e s e n c e  of t h i s  s i g n i f i c a n t  5 u a y  

i n t e r a c t i o n  m a k e s  e x a r i n a t i o n  of s i g n i f i c a n t  lower order. 

<A i n t=ac t ioes  w b o s e  c o m p o n e n t s  a r e  c o n t a i n e d  i n  t h e  5 way 

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

a t t e m p t  t o  r e m o v e  t h e  5 way i n t e r a c t i o n ,  a n d  - t h e  A I O V A  was 

r e r a n ,  b u t  t h e  e f f e c t  r e m a i n e d  (P(1,36)= 6.7, p=.Of) (Table 3) .  
r" 

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

i n t e r p r e t a b l e  o x p h a t l o o  of the results ( F i g u r e  1 ) .  

The 5 way i n t e r a c t i o n  is  f i rs t  because its 

p r e s e n c e  d e t e r m i n e d  the u a y  i n  u h i c h  t h e  r e m a i n i n g  a n a l y s e s  were 

u n d e r t a k e n .  Its p r e s e n C e  m e a n t  n o  f u r t h e r  w i t h i n  s u b j e c t s  

analyses were d o n e .  T h e r e f o r e ,  t h e  e x p e r i m e n t a l  h y p o t h e s e s  were 

explored u s i n g  only b e t w e e n  g r o u p  c o m p a r i s o n s ,  thus r e m o v i n g  

o r d e r ' e f f e c t s .  To do t h e  b e t w e e n  g r o u p  c o m p a r i s o n s ,  t h e  second 

h a l f  o f  t h e  data  f o r  e a c h  s u b j e c t  was d i scazded .  T h r e e  g r o u p s  

uexe used In t h e  a n a l y s i s .  Tae a i x e a  g r o u p  - - c o n s i s t e d  -- - - of - p t h o s e  - 20 - 

s u b j e c t s  who h a d  received t h e  m i x e d  c o n d i t i o n  first. The L i n e s 1  
- - - - - - - - - - --- 

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

b l o c k  first and t h e  color  block second and t h e  C o l o r s 1  group 



c o n s i s t e d  of t h o s e  s u b j e c t s  who h a d  r e c e i v e d  t h e  c o l o r s  first 
7 

- - -  

a n d  t b e  lines second. T h e  Linest and C o l o r s 1  g r b u p s  had  t h e i r  

u ~ i x e d w  p r e s e n t a t i o n  da ta  d i s c a r d e d  w h i l e  the H i r e d  group bad  

t h e i r  * p o r e N  p r e s e n t a t i o n  d a t a  d i s c a r d e d .  A B R D P Z V  progar was 

u s e d  b e c a u s e  it was capable of h a n d l i n g  t b e  u n e q u a l  n u m b e r s  of 

s o b j e c t s  i n  t h e  three g r o u p s ,  A v e r a g i n g  uas  carried o u t  o v e r  t h e  

i a d i w i d a a l  s t i m o l i ,  s i n c e  P2V c a n n o t  handle nested f a c t o r s  i n  a 
L 

r e p e a t e d  m e a s u r e s  d e s i g n .  An A l O l A  was done o n  the 3 X 2 X 2 

d e s i g n ,  GROUP X HECIISPHERE I TYPE ( T a b l e  3 ) .  

A s i g n i f i c a n t  3 wal G R O U P  X HEUISPBEBE X T Y P E  i n t e r a c t i o n  

was f o u n d  (F (2,37)= 4.1 3, P= .024) ,  ( T a b l e  4 ) .  T h e  i n t e r a c t i o n .  i s  

p l o t t e d  i n  F i g u r e  2. I n  o r d e r  t o  d e t e r m i n e  more a b o u t  t h e  

i n t e r a c t i o n  c o m p a r i s o n s  b e t b e e n  means were u n d e r t a k e n  . 
L e f t - r i g h t  d i f f e r e n c e s  w e r e - c a l c u l a t e d  f o r  . t h e  l i n e  a n d  c o l o r  

stimuli f o r  each g r o u p  as w e l l  as t h e  v a l u e  of t h e  l i n e  

d i f f e r e n c e s  minus t h e  color  d i f f e r e n c e s  ( t a b l e  5). B e c a u s e  t h e  

number of possible c o m p a r i s o n s  was 15 ,  B o n f e r o n n i  's f a d g e  f a c t o r  
, 

mas used. The s i g n i f i c a n c e  l e v e l  a d o p t e d  f o r  each c o m p a r i s o n  was 

F i r s t ,  line a n d  c o l o r  d i f f e r e n c e  scores were e a c h  t e s t e d  i n  

a s i n g l e  T,  test.%^ detect, any d i f f e r e n c e  from zero. Second, 
\-.% , , 

matched g r o o p  T t e s b  were c o n d u c t e d  ' t o  see r b e t h e r  a n y  l i n e  

differences Mere different grom t h e  c o r r e s p o n d i n g  - co lo r  - 

d i f f e r e n c e s  ( T a b l e  5 ) .  I n  h o  g r o o p  were t h e  l i n e  and  co lo r  

d i f f e r e n c e s  s i g n i f i c a n t l y  d i f f e r e n t ,  as t h e y  would hate b e e n  i f  
-4 

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



- 

F i n a l l y ,  T tests f o r  i n d e p e n d e n t  s a m p l e s  vere c o n d u c t e d  b e t w e e n  
- 

t h e  line or color d i f f e r e n c e  i n  any g r o u p  and t h e  line o r  c o l o r  

d i f f e r e n c e  in any o t h e r  g r o u p .  A g a i n  n o n e  of these c o m p a r i s o n s  

v e r e  s i g n ' i f i c a n t ,  s u g g e s t i n g  t h a t  n o n e  of t h e -  q r o u p s  p e r f o r m e d  

d i f f e r e n t l y  from one a n o t h e r  o n  e i t h e r  t h e  l i n e  o r  c o l o r  

s t i m h l i .  Thus, a 1  t h o u g h  a s i g n i f i c a n t  H E H I S P H E R E  X TYPE X G R O U P  

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

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

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

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

o u t  (F (1 .37)  =1 a 09, P=.30) I n  a d d i t i o n ,  t h e  HEnISPHERE X TYPE 

i n t e r t c t i o n  was n o t  s i g n i f i c a n t  (F ( 1 , 3 7 )  = .U7, P=.49) , 

i n d i c a t i n g  t h a t  the s t i m u l i  wera n o t  l a t e r a l i z e d  a s  e x p e c t e d .  

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

vere n o t  a v a i l a b l e  f r o m  tbe a b o v e  a n a l y s i s ,  

To f i n d  o u t  more a b o u t  the l a t e r a l i z a t i o n  of t h e  i n a i v i d u a l  

s t i ~ u l i  a P8V p r o g r a m  uas u s e d .  T h e  PBV p r o g r a m  can a n a l y s e  - 
I' 

r e p e a t e d  m e a s u r e s ,  a n d  n e s t e d  v a r i a b l e s ,  b u t  r e q u i r e s  equal size 

g r o u p s .  T h e r e f o r e ,  i t  u a s  necessary t o  d i v i d e  t h e  m i x e d  g r o u p  (a 

= 20) i n i o  two groups, a i x e d l ,  a n d  Plired2. This d i v i s i o n  of t h e  

mixed group r & n l t e d  i n  a t o t a l  qf. f o u r  g r o u p s  e a c h  of 10 - 

s u b j e c t s - ,  T h e  r e s u l t s  o f  the s u b s e q u e n t  a n a l y s i s  indicated a 

s i g n i f i c a n t  S T I O U L I  I TYPE X B E H I S P H E R E  i n t e r a c t i o n  (F (3,216) - - = 

2 . 6 0 ,  P=,019) # ( T a b l e  7 ,  f i g u r e  3 ) .  I t  can b e  seen that f o r  b o t h  
L - 

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

a d v a n t a g e  ( b l u e ,  p u r p l e ,  15 ,  3 0 2 ,  - w h i l e  two s h o w  a l e f t  

I 



h e m i s p h e r e  a d v a n t a g e  ( r e d ,  g r e e n ,  45, 6 0 )  . T tests were 
- -- -- 

p e r f o r m e d  t o  d e t e r t i n e  t h e  s i g n i f i c a n c e  of t h e  h e r i s p h e r i c  
4 

d i f f e r e n c e s .  #o s i g n i f i c a n t  d i f f e r e n c e s  were f o u n d ,  
d " 

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

i n t r o d u c e d  a s  a g r o u p i n g  factor. S u b j e c t s  h a d  been categorized 

a s  f o l l o w s :  1 9  were p l a c e d  i n  t h e  c o m p a r a t i v e  s t r a t e g y  g r o u p ,  4 
L 

i n - t h e  c o m p a r a t i v e  c h a n g e  g r o u p ,  1 4  i n t o  t h e  r e c o g i t i o n  s t r a t e g y  
2 

g r o u p  a n d  3 i n t o  t b e  r e c o g n i t i o n  c h a n g e  g r o u p .  Thus 2 3  p e o p l e ,  

i n  t o t a l ,  were placed i n t o  a c o m p a r a t i v e  strategy g r o u p  o n  t h e  

basis of p e r f o r m a n c e  o n  t h e  p u r e  c o n d i t i o n  a n d  17 i n t o  - $ h e  - - - -- - -- - - - 
- - - -  

r e c o g n i t i o n  s t r a t e g y  g r o u p ,  while 22 s u b j e c t s  were placed i n t o  a 
Q 5 

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

mixed task a n d  18 i n t o  t h e  r e c o g n i t i o n  s t r a t e g y  g r o u p  (Table 8 ) .  

A s  mentioned p r e w i o u s l y ,  a n  a n a l y s i s  of t b e  t o t a l  d a t a  not 

i n v o l v i n g  s t r a t e g y  g r o u p s  produced a 5 way i n t a r z c t i o n .  This 

analysis uas r e r u n  w i t h  s t r a t e g y  groapsas a factor, 1 n c 1 - u s i o n  
- 

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

r e s u l t s  o f  t h e  a n a l y s i s  ( T a b l e  9) .  A 5 way i n t e r a c t i o n  s t i l l  

appeared. F u r t h e r ,  n o  m a i n  e E f e c t s  d u e  t o  s t r a t e g y  g r o u p s  were 

f O U B ~ .  

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

a n a l y s i s  of t h e  p a r t i a l  d a t a . - A l l  of t h e  analyses of t h e  p a r t i a l  

d a t a  used o n l y  the g r o u p i n g  v a r i a b l e  r e l e v a n t  t o  t h e  p a r t  - -- of t h e  - 

data r e t a i n e d .  F o r  i n s t a n c e ,  t h o s e  s u b j e c t s  whose * m i x e d  d a t a U  
- - - - 

was r e t a i n e d  vere g r o u p e d  o n  t h e  b a s i s  of  t h e  m i x e d  d a t a .  

s t r a t e g y  g r o u p s  d i d  n o t  a p p e a r  as a s i g n i f i c a n t  r a i n  effect  - i n  



a n  a n a l y s i s  of t h e  p a r t i a l  d a t a  (Table 9 ) ,  H o w e v e r ,  t h e r e  Mere 

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

L i n e s 1  , a n d  C o l o r s 1  g r o u p s  (F (2,34) = 3.81,  P=,032). 

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

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

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

i n d i v i d u a l ,  A s i g n i f  ' c a n t  r a i n  e f fect  t o r  s t r a t e g y  g r o u p s  was < 
f o u n d ,  i n a i c a t i n g  t h a t  t h e  r e c o g n i t i o n  s t r a t e g y  g r o u p  r e s p o n d e d  

f a s te r  t b n  d i d  t h e  c o m p a r a t i v e  s t r a t e g y  g r o u p  ( F ( l , 3 4 ) =  6.25,  

P=,017), ( T a b l e  1 0 ,  F i g u r e  41, 

I n  s u m m a r y ,  a s i g n i f i c a n t  5 way i n t e r a c t i o n  i n v o l v i n g  b o t h  

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

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

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

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

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

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

a n d  t h e  o t h e r  two r i g h t  l a t e r a l i z e d .  T tests d i a  n o t  i d e n t i f y  

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

g r a u p s  were i n s e r t e d  i n t o  the a n a l y s i s  and o e l - y  t h e  line d a t a  

u a s  used, a m a i n  e f f e c t  f o r  s t r a t e g y  g r o u p s  uas found. 



V. D i s c u s s i o n  

-.  
The p r e s e a t  e x p e r i m e n t  consisted o f  p r e s e n t i n g  tuo 

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

Previous r e s e a r c h  p e r m i t t e d  a n t i c i p a t i o n  of each t a s k ' s  

h e m i s p h e r i c  advantages. A p o s t - e x p e r i m e n t  i n t s r v i e u  assigned 

s u b j e c t s  t o  strategy g r o u p s .  Data  analysis i n c l u d e d  group 
i '. ? 

a s s i g n m e n t  as  a f a c t o r .  

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

t h e  e x  per i l e n t a l  h y p o t h e s e s  uas t h e  a b s e n c e  of a n  t i c i ~ a t e d  
%. 

asymmetries. hs a r e s u l t ,  a m ) .  of t h e  e x p e r i m e a t a l  hypotheses 

c o u l d  c o t  be  t e s t e d .  

I e  t h e  f o l l o b i n g  s e c t i o n ,  d i t f e r e n t  a s p e c t s  of t h e -  /" e x p r i m e n  t a l  r e s u l t s  a r e  d i s c u s s e d .  Particular a t t e a t i a n  is p a i a  

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

tne r e s u l t s  a r e  3 i s c u s s e d  w i t h o u t  i n c l u d i n g  t h e  s t r a t e g y  g r o u ~ s  % 

a s  f 3 c t o r s ,  t h ~ n  s t r a t e g y  g r o u p s  a r e  i n c l u d e d .  N e x t , '  a t t e n t i o n a l  
- 

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

t h e  o b s e r v e d  r e s u l t s .  Finally a conclusion is o f f e r e d .  
b F 

T h e  p r e s e n t  e x p e r i m e n t  used a p u r e  v e r s u s  mixed 

p r e s e n t a t i o n  comparison s u * g e s t e d  br   insb bourne (1971 ) a n d  

r e c o m m e n a e d  b r  Brj3ea (1983) a s  a m e t h o d  possibly super ior  t o  .. 
/I i C 

t h a t  o f   current nemory l o a d  f o r  t e s t i n g  a t t e n t i o n a l  bias 1 .  

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

c a r r i e d  out as a w i t h i n  subjects o r  a b e t w e e n  groups aesign. A -, 
. 
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u i t h i n  s u b j e c t s  d e s i g n  a d v a n t a g e o u s l ~  i n c r e a s e s  statistical 
B 

s e n s i t i v i t y  by r e d u c i n g  var iance  d u e  t o  i n d i v i d u a l  so t j e c t  

d i f f e r e n c e s ,  t h u s  r e q u i r i n g  a smal ler  i d  t o  reach s i g n i f i c a n c e  
* 

t h a n  a b e t w e e n  g r o a p s  d e s i g n .  H o w e v e r ,  a w i t h i n  subjects d e s i g n ,  

u n l i k e  a  between g r o u p s  nay b e  i n f l u e n c e d  b y  order 

e f fec ts .  

Although o r d e r  e f f e c t s  a r e  problematic i n  ui t h i n  s u b j e c t s  

d e s i g n s , t h e s e   robl lens a re  sefitom addressed by re searchers  

e\ecomrending or r ~ p o r t i n g  p o r e  v e r s u s  mixed p r e s e n t a t i o n  

c o m p a r i s o n s .  Another problem v i t h  within subjects a e s l g n s  i s  
2 

t h a t  h e m i s p h e r i c  effects may r e v e r s e  a s  a f u n c t i o n  of  s u b j e c t s m  

~ x p o s u r e  t o  t h e  experimental  s t i m u l i  ( S e r g e n t ,  1 9 8 3 ) .  S e r g e n t  

argues t h a t  less f a m i l i a r  stimuli ( i . e . ,  random shapes) are more 

likely t o  produce a r i g h t  h e h i s p h e r e  effect - w h i l e  more f a m i l i a r  

stimuli ( i . e . ,  letters) a r e  more ' l i k e l j  t - o  p r o d u c e  a  l e f t  

h e m i s p h e r e  e f fec t .  T h e r e f o r e ,  i n  the p r e s e n t  e x p e r i m e n t  i t  u'as 

i lecil lod a C r i o r i ,  to use a . u i t h i n .  s u b j e c t s  desiqn to obtain 

m a r i ~ a t  s e n s i t i v i t y  should orpaer a n d  f s n z l l a r i t y  e f f e c t s  n o t  

accor  a n d  t o  use a b e t u e e n  qroups design t o  permit  d a t a  a n a l y s i s  

b 
shoal3 o t a e r  eftects o c c u r ,  

S t a t i s t i c a l  analyses i n d ~ c a t e d  the presence of significant 
k, 

order e f f e c t s .  These o r d e r  effects emerged a s  p a r t  of a 5 way 

i n t e r a c t i o n  for b o t h  t h e  rau and f o r  t h e  l o g  transforaeCl data 

i n c l u 3 e d  b o t h  c r d e r  v a r i a b l e s :  oraerl  s p e c i f i e d  t h e  order  i n  

u h i c h  the m i x e d  an4 pare bfects uere p r e s e a t e d ;  o r d e r 2  



specified, u i t h i n  the p u r e  block, t h e  ~rdar:  in uhicb l i n e s  and 
i 

c o l o r s  were p r e s e n t e d .  T h e  o t h e r  c o m p o n e n t s  of  t h i s  c o m p l e x  5 
\ 

way i n t e r a c t i o n  were p r e s e n t a t i o n ,  h e n i s p h e r e  a n d  t y p e . - T h e  
a 

p r e s e n c e  o f  t h i s  i n t e r a c t i u n  m e a n t  t h a t  s i g n i f i c a n t  lesser 
? 

e f f e c t s  w i t h i n  t h e  5- way i n t e r a c t i o n  could n o t  be e x a m i n e d .  

E x a m i n a t i o %  of t h e  5 way i n t - e r a c t i o n  ( F i g u r e  1 )  rerealea  no * 

p l a u s i b l e  e x p l a n t i o n s  f o r  the r e s u l t .  ,Therefore, i t  c a n  o n l y  be 

c o n c l o d e d  t h a t  t h e  r e l a t i o n  b e t w e e n  o rder  a n d  r e s p o n s e  times is 

c a m p f e x .  s u b j e c t s *  t a t i g u e  may b e  o f fe red  as o n e  e x p l a n a t i o n  f o r  

t h e s e  r e s u l t s .  H o w e v z r ,  t h i s  e x p I a n a t i o n  is u , n l i k ~ l y  b e c a u s e  the 
3 

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

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

e x p e r i m e n t s  in this domain. The r e s o l t s  o b t a i n e a  here s u g g e s t  

t h a t  u i t h i n  s i I b 3 e &  c o m p a r i s o n s  

p r e s e n t a t i o n s  a r e  i l l - a d v i s e d  o f  o r d e r  

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

T h e  p r e s e n c e  ~f t h e  5 may interaction r e s u l t e d  i n  h a l f  of 
r 

e a c h  s o b  j e c t 0 , s  d a t a  being d i s c a r d e d  a n 5  t h e  e r p e r i a e n t  . b e i n g  : 

c o n s i d e r e d  s o l e l y  2s a b e t w e e n  g r o u p s  d e s i g n .  lo r  s u b s e q u e n t  

a n a l  ysss,  l o g  t r a n s f o r m e d  d a t a  was u s e d  i n  o r d e r  t o  remore the 

c o r r e l a t i o n  b e t w e e n  the means a n b  s t a n a a r h  d e v i a t i o n s  of t h e  

rasponse times. u s i n g  a betueen s u b j e c t s  data a n a l y s i s ,  no m a i n  

effects were found f o r  RERISPIIEBE or BL8ISPCIEBE X T Y P E .  A main 

effect f o r  h e m i s p h e r e  u o o l i i  h a r e  i n 3 i c a t e d  t h a t  o n e L 5 e a i s p f i e r e  

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

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



i s d f  cated one s t i n u l x i s  type, such as co lo r s ,  u a s  p r o c e s s e d  \, 

b e t t e r  b y  one h e m i s p h e r e  a n d  the o t h e r  t y p e ,  l i n e s ,  bet ter  by 

t h e  o t h e r .  Since t h e  s t i m u l i  Mere Aselected because the l i n e  task 

was e x p e c t e d  t o  g l r e  a r i g h t  h e m i s p h e r e  advantage and t h e  co lo r  

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

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

e x i s t e d .  

I n  the same b e t w e e n  g r o u p s  data anal sis, a s i g n i f i c a n t  ! 
G R O U P  X H E O I S P n E l r ~  X TYPE i n t e r a c t i o n  was f o u a d  (P(2.37) = 4 . 1 3 ,  

P = . O 2 )  , indicating t h a t  different g r o u p s  h a d  d i f f e r e n t  patterns 
b 

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

" R i x e 3  * g r o u p  ( n = L O )  uho r e c e i v e a  lines and colors i n t e r m i n g l e d ,  b ' 

a * ~ x ~ e s l ~  g r o u p  (n=10) w h o  r e c e i v e d  b l o c k s  o f  l i n e s  f o l l o w e d  b y  

b l o c k s  of c o l o r s ,  a n d  a "Colors1 * g r o u p '  (n=10) u h o  r e c e i v e d  

b l o c k s  of c o l o r s  t o l l o u e d  by blocks o f  l i n e s .  T h e  H i x e d  g r o u p  is  

a m i x e d  g r o u p  a n d  t h e  L i n e s 1  a n d  C o l o r s 1  groups are pure groeps 

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

t h e o r y  p r e d i c t s  d i f f e r e n t  p r e s e n t a t i o n s  ( p u r e  o r  m i x e d )  will 

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

significant h e ' i s p h e r e  by t y p e  b y  group i n t e r a c t i o n  a p p e a r s  

s u p p o r ' t i v e  of a t t e n t i o n a l  b i a s  t h e o r y .  Houerer, f u r t h e r  

e x a m i a a t i o a  of  t h e  i n t e r a c t i o n  ( F i g u r e  2 ) .  r e v e a l s  little 

s u p p o r t  f o g - t h e  t h e o r y .  S t a t i s t i c a l l y  ( T a b l e  4) n o  d i f f e r e n c e  

u a s  f o u n d  f o r  any o f  the m e a n  c o m p a r i s o n s  e i t h e r  u i t b i n  a group 

or b e t w e e n  g r o u p s .  Thus, t h e  exact n a t u r e  of t h e  i n t e r a c t i o n  is 
--. '. 

.k 



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

d i r e c t i o n  o f  a s y m m e t r y  t h a t  can be v i s u a l l y  o b s e r v e d .  Thos, 

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

e x i s t s ,  t h e  r e s u l t  c a n n o t  b e  used t o  e i t h e r  c o n f i r m  o r  refa te  

a t t e n t i  1 b i a s  t h e o r y .  T 
Is was n e n t f o n e d  a b o v e ,  no b e e i s p h e r e  by type l a t e r a c t i o n  

u a s  o b t a i n e d ,  i n  e i t h e r  t h e  p r i m a r y  ( q t h a n  s u b j e c t )  or 

s e c o n d a r y  ( b e t u e e n  g r o u p )  a n a l y s e s .  T h i s  i n d i c a t e s  t h a t  the 
1 

s t i m u l i  were n o t  l a t e r a l i z e d  a s  expected. T h i s  o u t c o m e  was 
? 

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

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

i d e n t i f y i n g  t h ~  l a n g u a g e  h e m i ~ p b e r e ~  (Rckeever 6 Jackson, 1979)  . 
S i n c e  t h e  subject qroup of r i g h t  handed males was s e l e c t e d  

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

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

advantagep o n  t h e  c o l o r  task. 4 

I n  t h e  p r e s e n t  e x p e r i ~ e o t ,  t h r e e  d e p a r t u r e s  from Bckeever 

4 
a n d  J a c k s o n s  ' n e t  h o d o f  o g y  were made. T h e s e  d i f f e r e n c e s  m i g b t  

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

t h e  c o l o r  n a m i n g  task. A first d i r f o t o n c a  "as t h a t  t h e  exposure 

time f o r  t h e  e x p e r i m e n t a l  s t i m u l i  u a s  increased from 100 msecs 

t o  120  msecs. Houerer, Sergeat  (1983) suggests t h a t  a n  i n c r e a s e  

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

i n c r e a s e  a LH a d v a n t a g e .  ' T h o s ,  it is u n l i k e l y  t h a t  the 

n o n e x i s t a n c e  of a l e f t  h e m i s p h e r e  a d v a n t a g e  f o r  color naming c a n  



d i f f e r e n c e  was t h a t  Hckeeroer a n d  J a c k s o n  used t a c h i s t o s c o p i c  

p r o j e c t i o n ,  w h i l e  t h e  p r e s e n t  e x p e t i m e n t  used back p r o j e c t i o n .  

T a c h i s t o s c o p i c  p r o j e c t i o n  is more o f t e n  used i n  v i s u a l  
% 

l a t e r a l i t y  e x p e r i m e n t s  t h a n  is b a c k  p r o j e c t i o n  and o f f e r s  

greater c o n t r o l  of e x t r a n e o u s  v i s u a l  d i s t r a c t i o n s .  H o w e v e r ,  i n  

the p r e s e n t  experiment a r e l a t i v e l y  d i s t r a c t i o k  free 

e x p e r i m e n t a l  room uas used. A d o o r  t o  t h e  s u b j e c t ' s  l e f t  m e a n t  

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

uas faund t h a t  w o u l d  i n d i c a t e  subjects were d i s t r a c t e d .  T h e  b a c k  

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

other s t u d i e s  (cf ., S y e r r y  I 196%).  T h u s J  i t  is u n l i k e l y  t h a t  t h e  

l a c k  o f  a l e f t  h e m i s p b e r e  a d v a n t a g e  f o r  c.olor n a m i n g  c a n  b e  
? 

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

differesce b e t u e e e  the IlcKeewer an& Jackson s t u d y  and the 

p r e s e n t  s t u d y  i q i n  t h e  u s e  o f  a f i x a t i o n  c o n t r o l .  R c K e a v o r  a n d  
. 

J a c k s o n e s  s t u d y  d e q u i r a d  s u b j e c t s  t o  r e p o r t  a c e n t r a l l y  

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

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

d i f f e r e n t i a t l y  a c t i v a t e  t h e  l e f t  h e s i s p h e r e  i m m e d i a t e l y  be fo re  
8 

t h e  s t i m u l i  a r e  s h o w n .  Thus p a r t  of HcKeerer a n d  J a c k s o n ' s  
3 r 

r e p o r t e d  a s y m m e t i e s  may b e  an a r t i f a c t  o f  t h e i r  procedures. I n  

t h a t  case ,  n o t  u s i n g  a f i x a t i o n  c o n t r o l  made a c h i e v i n g  a l e f t  

h e m i s p h e r e  a d v a n t a g e  04 t h e  c o l o r  n a m i n g  t a s k  less l i k e l y .  
- 

A n  - e r n i n a t i o n  of the l a t e r a l i z a t i o n  of t b e  i n d i v i d u a l  

c o l o r  s t i m u l i  ( F i g u r e  3 ) ,  s h o w s  t h a t  l e f t  h e r i s p h e r e  a d v a n t a g e s  
-I 



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

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

s i g n i , f i c a n t .  L i k e w i s e ,  t h e  o v e r a l l  m e a n s  f o r  t h e  r i g h t  a n d  l e f t  
4 

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

s t i m u l i ,  considered-both as a g r o u p  a n d  i n d i v i b u a l l y ,  f a i l e d  t o  

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

T h e  l a c k  cjf l a t e r a l i z a t i o n  of t h e  l i n e  s t i m u l i ,  u a s  less 

t u n e x p e c t e d  t h a n  t h a t  of t h e  c o l o r  s t i m u l i .  B o t h  because t h e  

experimental $ask ased u a s  n o d i f i e d  from the task used by Uatilta 

e t  a l e  and because r i g h t  h e m i s p h e r e  a s y m m e t r i e s  a re  g e n e r a l l y  

h a r d e r  t o  a c h i e k e  t h a m  are  l e f t  h e m i s p b e r e  a s y m m e t r i e s .  T h e  

e x p e r i m e n t a l  t a s k  uas modi f i ed  f ram r e q u g r i n g  s u b j e c t s  t o  

specify w h e t h e r  t h e  l i n e  was p a r t  of a p r e v i o u s l y  memorized se t ,  5 

t o  n a ~ i n g  the a n g l e  of the l i n e  o r i e n t a t i o n ,  I n  a n  a n a l y s i s  o f  

t h e  l a t e r a l i z a t i o n  of t h e  i n d i v i d u a l  l i n e s ,  the 1 5  and 30 d e g r e e  

lines s h o w e d  r i g h t  h e m i s p h e r e  a d v a n t a g e s ,  u h i l e  t h e  4 5  and  60 
f 

degree l i n e s  shoved l e f t  h e a i s p h e r e  a d v a n t a g e s .  ' S i g n i f i c a n c e  i 

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

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

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

U m i l  t a  et a1 's. p r e v i o u s  work d e m o n s t r a t e d  e a s i l y  l a b e l l e d  
- 

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

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

a d v a n t a g e ,  T h e y  c o n c l u d e d  t h a t  t h e  ease of l a b e l l i n g  = d i r e c t l y  . 
i n f l u e n c e s  t h e  d i r e c t i o n  of t h e  a s y m m e t r y .  T h u s  t h e  more 



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

s t i m u l i .  

Two f u r t h e r  e x p l a n a t i o n s  may clarify u h y  n o  l a t e r a l i t y  

e f fects  were f o u n d  f o ~  either co lors  or l i n e s .  T h e  f i r s t  Is t h a t  

n o t  e n o u g h  p - r e s e n t a t i o a s  of e a c h  s t i m u l u s  were made t o  each 
I 

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

r e s p o n s e  time m e a n s  t h a t  had  n o t  r e a c h e d  t h e i r  a s y m p t o t e .  T h u s ,  

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

r a y  h a v e  h i d d e n  a s y m m e t r i e s  discernable u i t h  g r e a t e r  numbers of 

p r e s e n t a t i o n s  a n d  more s t a b l e  r e s p o n s e  time m e a n s .  , I n  t h e  
I 

p r e s e n t  e x p e r i m e n t ,  a n a l y s e s  were based o n  t w e n t y  f o u r  
L, 

p r e s e v  t a t i o n s  p e r  s t i m u l u s  t y p e ,  p e r  v i s u a l  field . A p r i o r & ,  

this n u m b e r  was c o n s i d e r e d  l a r g e  e n o u g h  t o  r e s u l t  i n  s t a b l e  
4 i 

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

A s e c o n d  e x p l a n a t i o n  f o r  t h e  l a c k  of a s y m m e t r i e s  is t h a t  , 

l a t e r a l i z e d  e f fec t s  H e r e  m a s k e d  by t h e  s t a t i s t i c a l  a n a l y s e s .  

Indee3, much lessy is k n o w n  a b o u t  t h e  a n a l y s i s  of r e p o n s e  t i n e s  

t h a n  is  k n o w n  a b o u t  a c c u r a c y  analysis (cf .  B ~ y d e n  a n d  S p r o t t ,  

1983). I n  t h e  p r e s e n t  e x p e r i m e n t  a geometr ic  mean was u s e d  i n  

order t o  r e d u c e  t h e  e f f e c t  of o u t l i e r s .  H o w e v e r ,  there is a 

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

n a t u r a l  d i s t r i b u t i o n  of scores may not b e  n o r m a l .  Host 

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

i s  skeved t o  the r i g h t  w i t h  more e x c e p t i o n a l l y  slow r e s p o n s e  

times t h a n  e x c e p t i o n a l l y  f a s t  r e s p o n s e  t i a e s .  R e s p o n s e  times may 
. P 



a c t u a l l y  b e  b i m o d a l l y  or m u l t i i n o d a l l ~  d i s t r i b u t e i l .  U i t b i n  a - 
-- - 

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

makes sense. The r e a s o n  f o r  t h i s  i s  t h a t  a s t i m u & u s  t h a t  f a i l s  

t o  be p r o c e s s e d  o n e  uay by one h e m i s p h e r ~  say t h e n  b e  p r o c e s s e d  

a n o t h e r  way by  t h e  o t b e z  h e m i s p h e r e .  T h u s  a b i a o d a l  d i s t r i b u t i o n  
\ 

which i n c l u d & i  a s i g n i f i c a n t  c l u s t e r i n g  of h i g h  scores c o u l d  

c o n - c e i w a b l y  a p p e a r .  

T h e  p o i n t  i s  t h a t  t h e  c o n c e p t i o n  of t h e  r e p o n s e  time 
\ 

d i s t r i b u t i o n  influences the k i n d  of s t a t i s t i c s  c h o s e n  and  

f u n d a m e n t a l 1 1  a f f e c t s  t h e  r e s u l t s  t h a t  may b e  f o u n d .  Some k i n d  

o f  t r a n s f o r m a t ~ m u s t  b e  u n d e r t a k e n  b e c a u s e  a s i n g l e  o u t l i e r  
\ 

c a n  a f f e c t  a n  e n t i r e  d a t a  set.  A g e o m e t r i c  mean u a s  used h e r e ,  

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

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

of a biaodal  d i s t r i b u t i o n  m e a n t  rules f o r  d i s c a r d i n g  o u t l i e r s  

v e r e  3 i f f i c u l t  t o  d e v e l o p .  

U p  u n t i l  t h i s  p o i n t ,  d i s c u s s i o n  h a s  centered o n  a n  

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

g r o u p s  i n  uhich subjects were placed a f t e r  corp1etin.g tbe 

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

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

b e l o w .  

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

groups d i d  n o t  p r o d u c e  m a i n  effects, e i t h e r  when t h e  groups were 

f o r m e d  o n  t h e  basis of t h e  p u r e  p r e s e n t a t i o n  (P (1,26) =.40, 

p = . 5 3 )  o r  when t h e  g r o u p s  vere f o r m e d  o n  t h e  b a s i s  o f  t h e  n i x e d  



Y 

p r e s e n t a t i o n  (f ( 1 , 2 6 )  -2  - 6 9 ,  p = . 1 1 4 ) .  Strategy g r o u p s  d i d  a p p e a r  

t o  i n t e r a c t  u i t h  the order  v a r i a b l e s ,  s u g g e s t i n g  that ~ a t e q ~ r i e s  
r& 

uere n o &  c o n f o u n d e d  w i t h  o r d e r .  

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

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

( P ( l , 3 U ) = l  . 93 ,  p = . 1 7 3 ) .  H o w e v e r ,  u e n  o n l y  t h e  l i n e  d a t a  uas 
>! * 

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

, f o u n d  ( F  (1 ,34) =6-25, y = * 0 1 7 ) .  An q , r a m i n a t i o n  of F i g u r e  4 s h o w s  
* 

. t h a t  t h e - e f f e c t  i s  c o n s i s t e n t  across t n e  t h r e e  g r o u p s  (uixed, 

L i n e s 1 ,  C o l o r s l )  i n  t h e  a n a l y s i s .  T h u s ,  sibjects r h o  r e p o r t e d  

u s i n g  a complex, more a n a l y t i c a l  s t r a t e g y ,  h a d  s i g n i f i c a n t l y  

l o n g e r  r e s p o n s k  times. 
. I  

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

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

h e m i s p h e r i c  a d v a n t a g e  (P(2,3tC) = . 0 3 ,  ' p = - 8 7 2 )  . T h u s ,  the t r e n d s  

o b s e r v e d  i n  t h e  pilot d a t a ,  i n  w h i c h  t h e  c o m p a r a t i v e  s t r a t e g y  . 
g r o u p  s e e m e d  .t.o h a v e  "a R t l  a d v a n t a g e  a n d  the r e c o g n i t i o n  s t r a t e q y  

-. C 
g r o u p  seemed t o  h a v e  a LH advantage,  u e r e  n o t  s u b s t a n t i a t e d .  

\ 

r h r k e .  e x p l a n a t i o n s  e x i s t  for  t h e  iack of effects due t o  
> I 

s t r a t e g y '  g r o u p s -  The f i r s t  is  t h a t  c o g n i t i v e  s t r a t e g i e s  v e r e  a n  
l. 

' r  - 
u n i m p o r t a n t  v a r i a b l e  n o t  a f f e c t i n g  h e m i s p h e r e i c  a s y 8 m e t r i e s .  T h e  

'r 

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

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

h a v e  c h a r a c i ' s r i z e d  more a p p r ,  p r i a t e l y  selected groups. T h e  t h i r d  
- - / B - - -  - 

i 
e x p l a n a t i o n  i s  t h a t  the g r o b p s  v e r e  defined a d e q u a t e l y  a n d  would 

h a v e  shown d i f f e r e n t  p h t t e r n s  of a s y m ~ e t r i e s  h a d  t h e  . 



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

An i n c i d e n t a l  f i n d i n g  i n  the s n a l y s i s  o f  'the s t r a t e g y  

groups d a t a  is of i n t e r e s t . .  S t r a t e g y  g r o u p s  d i f f e r e d  o n  t h e i r  

r e s p o n s e  times, with t h e  r e c o g n i t i o n  s t r a t e g y  g r o u p  responding 

f a s t e r  t h a n  t h e  c o m p a r a t i v e  s t r ' a t e g y  g r - o u p .  The i m p o r t a n c e  of - 

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

c o m p l e x i t i e s  gf their strategies i s  c o r r e l a t e d  u i t b  t h e i r  a 

r e s p o n s e  times. T h u s  i t  r a y  b e  p o s s i b l e ,  before data analysis, 

t o  p r e d i c t  a t  least o n e  c h a r a c t e r i s t i c  of a sub~ect*s response 

t i r e .  Houerer, i n  t h i s  e x p e r i m e n t  s u b j e c t s *  self  r e p o r t  of 

c o g n i t i v e  s t r a t e g i e s  d i d  n o t  p r e d i c t  a n y t h i n g  o t h e r  t h a n  = 

r e s p o n s e  ti8esi S t r a t e g y  g r o u p s  i? id  n o t  p r e d i c t  performance on 

t h e  c o l o r  s t i m u l i ,  n o r  d f  d t h e y  p f e d i d  size or  d i r e c t i o n  of 

hemispheric asymmetries. Had h e m i s p h e r i c  d i f f e r e n c e s  been f o u n d ,  

i t  is c o n c e i r a b l e  t h a t  they ma1 hare differed from one s t r a  

g r o u p  t o  a n o t h e r .  T h e  m e t h o d  of i n t e r v i e w i n g  s o b j e c t s  t o  

ascertain c o n s c i o , u s  cor re la tes  o f  asr  t s Q t r i e s  r e m a i n s  p l a u s i b l e .  

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

a n a l y s i s  of t h e  total d a t a .  A l t b o u q h  r e m o v e d  b y  

d i s c a r d i n g  halt o f  t h e  d a t a ,  an o r d e r  uas s t i l l  present 

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

A l t h o ~ g h  t h e  g r o u p s ,  L i n e s 1  a n d  C o l o r s l ,  were both  sbowa p u r e  

b l o c k s  of s t i m u l i ,  L i n e s 1  uas s h o w n  l i n e s  f i -rs t  a n d  c o l o r s  

s e c o n d  w h i l e ,  Colors1 was s h o w n  c o l o r s  f i r s t  aad  l i n e s  second. 

E x a m i n a t i o n  o f  Figure 2 sbows t h a t  t h e r e  are s i g n i f i c a n t  
t 

d i f f e r e n c e s  i n  t h e  p a t t e r n  of r e s p o n s e  t i 8 e s " b e t v e e n  t h e  t u o  



-* - 
g r o u p s .  T h e  Colorsl  g r o u p  is s i g n i f i c a n t l y  f a s t e r  t h a n  e i t h e r  

t h e  Lines1 or t h e  Sixed groups, o n  b o t h  the l i n e  a n d  c o l o r  
8 

4t l e a s t  two p o s s i b l e  e r p l a n a  t i o n s  e t i s t  f o r  t h e s e  

d i f f e r e n c e s  i n  response time. i h e , X i = & t  is t h a t  s i n c e  t h e  

r e c o g n i t i o n  s t r a t e g y  g r o u p  was f a s t e r ,  the Colorsl group simply 

c o n t a i n e d  more s u b j e c t s  who used a r e c o g n i t i o n  s t r a t e g y .  I n  t h i s  
P 

case t h e  a i f f e r e a c e  i n  respoase times would b e  a result of - ' , s u n ] e z t s S  s t r a t e g i e s .  Houever, t h i s  e x p l a n a t i o n  is  unlikely t o  

b e  ca r rac t  f o r  \ t w o  r e a s o n s .  F t r s t ,  t h e  C o l o r s l  g r o u p  is f a s t e r  

on b o t h  lines and  c c l o r s ,  w h i l e  the r e c o g n i t i o n  s t r a t e g y  group 
, . 

1 

u a s  p r e d i c t i v e  of  f a s t e r  response times o n l y  on t h e  l i n e s .  

S e c o n 3 ,  reference t o  Figure 4 shows t h a t  b o t h  r e c o g n i t i o n  an! 

c o n p a r a t i r e  s t r a t e j y  g r o u p s  were f a s t e r  i n  t h e  Colorsl g r o u p .  

Therefore ,  the g u i c r e r  response times of t h e  C o l o r s l  q r o o p  

c a n n o t  ' b e  explained by a, g r e a t e r  use of t h e  r e c o g n i t i o n  

s t r a t e g y . .  T b e  second e x p l a ' h a t i o n  tor t h e  q u i c k e r  response times 
I 

o f  t h e  Co lo r s l  g r o u p  relies o n  t h e  fact t h a t  subjects 

u n i r e r s a l l y  reported t h e  c o l o r  t a s k  t o  b e  easier than t h e  l i n e  

t a s k .  Therefore ,  p r e s e f i t i n g  t h e  color t a s k  first may have 

enhanced s u b  jec.t ' s  conf i d e n s e ,  t h e r e b y  f a c i l i  t a t i n q  s u b s e q u e n t  

p e r f o r m a n c e  on t h e  l i n e  task. p 

The foregoing d i s c u s s i o n  may be s u a ~ a r i z e q  i n  t h e  f o l l o w i n g  

f i r e  p o i n t s .  First, order effects  were p r e s e \ s t  ano resulted i n  a 

s i j n i f i c a b t  5 way r n t e r a c t i o n  w h i c h  p r e c l u d e d  t h e  i n t e r p r e t a t i o n  

o f  l o v e r  order i n t e r a c t i o n s .  Thus i t  is ecommended ' t h a t  i n  r\ 



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

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

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

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

h e m i s p h e r e  bf type i n t a r a c t i o n F u ~ o v e . e r ,  s t a t i s t i c a l  a n d  v i s u a l  

a n a l y s i s  of t h e  resplts  r e v e a l e d  no s i g n i f i c a n t  d i f f e r e n c e s  - 
b e t w e e n  h e m i s p h e r e s - f o r  e i t h e r  t h e  c o l o r  or l i n e  s t i m u l i  for a n y  

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

n a t u r e  o t  t h e  3 way i n t e r a c t i o n  i n  l i g h t  of a t t e n t i o n ' a l  b i a s  

t h e o r y .  

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

s t i m o l u s  type i n t e r a c t i o n  were f o u n d .  An - e x a m i n a t i o n  ' of t h e  

a s y m m e t r y  02 e a c h  s t i m u l u s  t y p e  (e.g., l i n e ,  color)  r e v e a l e d  two ' 

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

o f  each t y p e  had  a r i g h t  h e m i s p h e r e  a d v a n t a g e .  However, n o n e  o f  

these a d v a n t a g e s  were s i g n i f i c a n t .  Thos, t h e  s t i m u l i  f a i l e d  t o  
-- 

b e  l a t e r a l i z e d  a s  e x p e c t e d .  T h i s  r e s u l t  is p a r t i c u l a r l y  
-% 

--I s u r p r i s i n g  f o r  t h e  c o l o r  s t i m u l i ,  since t h e y  are r e g a r d e d  a s  t he  
/ L 

b e s t  n d n - a l p h a n u m e r i c  l e f t  l a t e r a l i z e d  s t f ~ u l i  a v a i l a b l e .  

F o u r t h ,  t h e  g r o u p i n g  of  s u b j e c t s  by s t r a t e g y ,  o n  t h e  b a s i s  " 

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

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

tises than the c o m p a r a t i v e  s t r a t e g y  g r o u p .  H o w e v e r ,  because n o  
Y 

h e m i s p h e r i c  a s y m e t r i q  were f o u n d  for t h e  s t i m u l i ,  i t  is 

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

p a t t e r n s  of  a s y m m e t r i e s  had h e m i s p h e r i c  a d v a n t a g e s  b e e n  



o b t a i n e d .  T h e  s t r a t e g y  groups Mere o n l y  significant i n  an 

analysis of  the l i n e  s t i m u l i  and n o t  0f the c o l ~  stimuli. 

F i f t h ,  significant differences i n  speed of response were 

f o u n d  w h e n  t h e  c o l o r  tlocks were p r e s e n t e d  b e f o r e  the l i n e  

b l o c k s .  The 'most p l a u s i b l e  e x p l a n a t i o n  f o r  t h i s -  r e s u l t  i s  t h a t  
t 

s u b j e c t s  f e l t  more c o a t  ident by v l r t u e  o f  c o m p l e t i n g  t b e  easier  

task f i r s t  ( c o l o r  s t i r u l i )  . S u o s e q u e n t l y  , s u b j e c t s *  i n c r e a s e d '  

c o n f i d e n c e  enabled q u i c k a r  r e s p o n s e s  t o  t h e  line t a s k .  

A t t e n t i o n a k  u g ~  UggQ: z ~ q & q k e s  -------- 

G e n e r a l i z a t i o n s  based  o n  the r e s u l t s  of t a e  present 

e x p e r i m e n t ,  c o n ' c e r n r  n g  t h e  contribution of a t t e n t  l o n d  bias t o  
d 

o b s e r v e d  a s y m a e t r i e s  c a n n o t  b e  naae .  H o u e r e r ,  a t t e i t i o n a l  bias 

c a n  b e  c o n s i d e r e d  a s  a n  e x p l a n a t i o n  for t h e  l a c k  of hemispheric 

a s l e a e t r i e s  i n  thf p r k s e n t  e x 2 e r i r e n t .  

V e r b a l  r e s ~ o n s e s  nay h a v e  induced a n  a t t e n t i o n a l  klas, 

h e n c e  a f f e c t i n g  t h e  o b s e r v e d  ~ s lmmet r i e s .  A t t e n t i o n a i  bias 

t h e o r y  p r e d i c t s  t h 3 t  v e r b a l '  r e s p o n s e s  ~ o u l d  d i f f e r e n t i a l l y  

a c t i v a t e  t h e '  lett h e a l s p h e r e ,  s u b s e q u e n t f y  b r i n q i n q  a t t e n t i o n  t o  

t h e  RIP. Consequently, t h e  l i n e  i a e n t l f i c a t i o n  task, a 

s o p p o s e d l y  r i g h t  h e m i s p h e r e  l a t e r a l i z e r f  task, s h o u l a  .shou a l e f t  

h e ~ l s p h e r e  a d v a n t a ; e  or  sore p r o b a b l y  a r e d u c e d  riqht h e m i s p h e r e  

a z v a n t a g e .  S i m i l a r l y ,  t h e  c o l o r  n a m i n q  task, ti l e f t  h e m i s p h e r e  

l a t e r a l i z e a  t a s k  shoula e i t h e r  retaln o r  i n c r e a s e  i t s  l e f t  
- - 

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



J 

p a t t e r n s  of a s y m m e t r i e s ,  t h e  co lo r  n a m i n g  tasK s t i o u e d  n o - l e f  t - 

h e i f s p h e r e  advarntage. Therefore, a t t e n t e a e i k & & - B f - - -  

v e r b a l  responses i s  n o t  a n  a d e q u a t e  e x p l a n a t i o n  of t h e  results. 

i d  h a t  a re  some r e a s o n s  f o r  t h i s  i n a d e q u a c y ?  F u n d a m e n t a l l y ,  

a t t e n t i o n a l  b i a s  t h e o r y  deals w i t h  s m a l l  effects  o c c u r i n g  o v e r  

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

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

~ i c r o s e c o n d s .  C o n c u r  rent m e m o r y  l oad  and f i x a t i o n  m a n i p u l a t i o n  . 

a r e  two e x p e r i m e n t a l  p a r a d i q m s  used f o r  t h e  stud? of attentional 

b i a s .  T h e y  b o t h  p l a c e  t h e  * b i a s e r w  anad t h e  m b i a s e a w  - i n  i m m e d i a t e  

t e m p o r  a1 p r o x i a i t y .  On t h e  o t h e r  h a n d ,  m i x e d  p r e s e n t a t i o n  
- .  

s t u d i e s  g e n e r a l l y  h a r e  s u b s t a n t i a l  i n t e r v a l s  between the 

of c o n s e c u t i v e  s t i m u l i .  F o r  e x a m p l e  the  i n t e r t r i a l  

A i n t e r v a l  u s e d  by Day ( 1 9 7 9 )  was 3 secs a n d  t h a t  u s e d  b y  

H e l l i g e ( l S 7 6 )  was 1 5  secs. T h e  p r e s e n t  experiment u;ed a 3.5 sec 
- - 

i a t e r t r i a l  x n t e r v a l .  AL1 of  these-tines a r e l o n g  r e l a t i v x  t o  t h e  

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

e x p e r i m e n t s .  T h e r e f o r e ,  a t t e n t i o n a l  b i a s  e f f e c t s  may n o t  e x t e n d  
+ '  

from t h e  p r  s e n t a t i f n  o f  o n e  s t i m u l u s  t o  the n e x t .  S u b j e c t o s  P 
a b i l i t i e d  t o  d i s c o n n e c t  f r o m  a task c a n  b e  m e a s u r e d  a l t e r n a t e l y  

. 
b y  EES and cerebra l  blood f low experiments. Perhaps t h e s e  , 
\ 

I 
. e t h o d o l o g i e s  can i n f o r m  us as t o  t h e  d b r a t i o n  of bias d u e  t o  

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

a u t h o r  feels t h a t  s u D j e c t  strategies are more i i k e i p  '' 

f 
than a t t e n t i o n a l  b l a s  t o  account f o r  c e r t a i n  aspects o f  the 

data. S u b j e c t  s t r e t e g i e s  a r e  a s s u m e d  t o  r e s u l t  i n  c o n s i s t e n t  



- - -- - - -- - - 

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

h a v i n g  a n  i n f l u e n c e  s t r e t c h i n g  fro. o n e  s t i a u l u s  p r e . s e s t O t i o n  t o  + 

t h e  n e x t .  ~ u b j e c - t  s t r a t e g i e s  may e x p l a i n  t i e  fas te r  r e s p o n s e  

times recorded b y  the C o l o r s l  g r o u o .  T h i s  g r o u p ,  p r e s e n t e d  

col@ks b e f o r e  l i n e s ,  h a d  s i g a i f  i c a a t l y  f a s t e r  t i aes  o n  b o t h  

colors  a n d  l i n e s  c o m p a r e d  t o  b o t h  t h e  E i x e d  a n d  L i n e s 1  g r o u p s .  

F a s t e r  times may j u s t  r e p r e s e n t  a t y p e  1 error,  i n  t h a t ,  , 

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

r a n d o i  v a r i a n c e  r a t h e r  t h a n  i n d i c a t i n g  t h e  p r e s e n c e  of  a n  
A' 

u n d e r l y i n g  p a t t e r n .  A l t e r n a t i v e l y ,  4 s  s u g g e s t e d  e a r l i e r ,  t h e  0 

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

c o n f i d e n c e  i n d u c e d  by a c h a n g e  f r o a  a n  easier t o  a aore 

d i f f i c u l t  e x p e r i m e n t a l  t a s k .  

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

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

more closely akin t o  an  a f f e c t i v e  % € a t - e - t h - a n  t o  a co-g-ni t i -e-  - -- 

s t a t e .  The r e c e n t  s t u d i e s  b y  T u c k e r  (1381) and T y l e r  E T c c k e r  

( 1 9 0 2 ) ,  have  s h o w n  t h a t  m o o d ,  a n d  a n x i e t y  can a f f e c t  

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

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

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

r i g h t  h e m i s p h e r e  a c t i v i t y  r e l q t i v e  t o  t h e  left h e m i s p h e r e .  \ 
C o n f i d e n t  s u b j e c t s  t h e n ,  r i a h t  b e  e x p e c t e d  t o  h a v e  a r e l a t i v e l y  

- -- -- - --- - - - - 

g r e a t e r  r i g h t  h e m i s p h ~ r e  a r o u s a l .  T h e  r e s u l t s  of one s t u d y  s h o w  
- - 

t h a t  r i g h t  h e m i s p h e r e  arousal may l e a d  t o  M t t e r  performance by 

k o t h  h e m i s p h e r e s  o n  a p e r c e p t u a l  t a s k  ( t f e i l m a n  G A b e l l ,  1 9 7 9 ) .  



- - - -- - - 

H e n c e  c o n f i d e n c e  may " k p e c ~ l a t i v e l ~  lead t o  o v e r a l l  . b e t t e r  

p r e p a r e d n e s s  an8 p e r f o r m a n c e  o n  c o g n i  t i v e - p e r c e p t u a l  t a s k s .  

h l t h o u g h ,  t h e  e n e r g y  of the p r e s e n t e d  s t i m u l i ,  measured i n  

l u m i n e s c e n c e , .  has been d e m o n s t r a t e d  t o  a l t e r  a n d  e v e n  r e v e r s e  

a s y m m e t r i e s ,  t h e  e f fect  of a s u b j e c t ' s  energy bas n o t .  C o n s i d e r  - 
f o r  a m o a e n t  w h e t h e r  s u b j e c t s f  energy , i n t e r e s t ,  m o t i v a t i o n ,  

a 

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

p r o d i c i n g  d i f f e r e n t i a l  r e s u l t s  from o n e  l a b o r a t o r y  t o  a n o t h e r . #  
5 

F o r  e x a m p l e ,  R i n s b o u r n e ' s  l a t e s t  t h e o r e t i c a l  f o r m u l a t i o n  

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

h e m i s p h e r e  w i t h  a v o i d a n c e  (Ki n s b o u r n e ,  1983) . S h o u l d  t h i s  b e  s o ,  

t h e n  s u b j e c t s g  w i l l i n g n e s s  t o  d o  the t a s k  a n d  t h e i r  s e n s e  of i t s  
- 

p l e a s a n t n e s s  or n n p l e a s a n t n e s  m i g h t  well effect t h e  m e a s u r e d  

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

h e m i s p h e r e s .  /+ 

Besiaes o f f e r i n g  a n  e x p l a n a t i o n  of t h e  faster response - 

times o f i t h e  C o l o r s 1  g r o u p , -  s u b j e c t  s t r a t e g i e s  ayiy s p e c u l a t i v e l y  

e x p l a i n  why t h e  s t r a t e g y  g r o u p s  were s i g n i f i c a n t l y  c l ' i f f e r e n t  i n  

response tires. 

E x a m i n a t i o n  of t h e  i n d i v i d u a l  l i n e  s t i m u l i ,  p l o t t e d  by 

s t r a t e g y  g r o u p  ( P i g u r e . 5 ) .  s h o u s  a n  i n t e r e s t i n g  t h o u g h  
, 

n o n s i g n i f i c a n t  t r e n d  i n  t h e  d a t a .  I t  c a n  b e  s e e n  t h a t  b o t h  
-. 

s t r a t e g y  g r o u p s ,  s h o u  a l e f t  h e m i s p h e r e  a d r a a t a q e  f o r  some of 
+ - - - 

t h e  lines, a n d  a r i g h t  h e m i s p h e r e  a d v a n t a g e  f o r  o t h e r s .  lor the 
- - - - - -- -- -- - 

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

a d v a n t t g e d  l i n e  i s  t h e  60 ,  u h i l e  f o r  t h e  faster, r e c o g n i t i o n  



- - - -- - - -- - -- - - - - - 

s t r a t egy  g r o u p ,  t h e  r i g h t  h e m i s p h e r e  a d r a n t b g e d  l i n e s  are  t h e  45  

a n d  6 0 -  P o s s i b l y , ,  t h e  4 5  a n d  60 d e g r e e  llnG a r e  key lines: t h e  

6 0  b e i n g  t h e  most i m p o r t a n t  for  t h e  c o w p a r a t i r e  g r o u p ;  t b e  45 

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

H y p o t h e t i c a l l y ,  a m e n t a l  i m a g e  o f  t h e  key l i n e  f o r  each g r o u p  - ..- 

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

j u d g e m e n t s  of l i n e  o r i e n t a t i o n s .  U h e n  a l i n e  similar t o  t h e  l i n e  

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

f a s t e r  r i g . h t  h e m i s p h e r e  response times were a c h i e v e d  b e c a u s e  a n  

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

o f  i m a g i n a l  processes i n  t h e  r i g h t  h e m i s p h e r e  w o u l d  s u g g e s t  t h a t  - 
i n a g i n a l  s t r a t e g i e s  w o u l d  p r o d u c e  r i g h t  h e m i s p h e r e  e f fects  (cf., 

Ley, 1983) .  Uhen a l i n e  o t h e r  t h a n  t h a t  h e l d  p r o m i n e n t l y  i n  

v i s u a l  memory uas p r o j e c t e d ,  the i n i t i a l  p r o c e s s i n g  was d o n e  by 

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

b 
analytical c o n p & r i s o n  w i t h  t h e  m e m o r i z e &  itrra uastarr je+vut  +y 

t h e  l e f t  h e m i s p h e r e .  T h e  c o n s e q u e n c e s  o p r o j e c t e d  l i n e  b e i n g  

j u d g e 3  a f f e r e n t  f r o m  the line h e l d  i n  visual memory- a i f f e r e d  

d e p e n 3 x n g  u p o n  u b e t b e r  t h e  key line u a s  a US or a 60 degree 

l i n e ,  I f  I remory  c o n t a i n e d  a 45 d e g r e e  l i n e  t h e n  it u a s  e a s y  

s u b s e q u e n t l y ,  t o  r e c o g n i z e  a 5 0 ,  x t  b e ~ n g  t h e  o n l y  l i n e  less , 

1 
/ 

t h a n  a U S ,  l e a v i n q  t h e  qreistsst a m o u n t  o f  , d e c i s i o n  m a t i n g  d e  

$ o n e  between t h e  " 1 5  and  30. I f  memorl c o n t a i n e d  a 60 degree 
- - - - - -- 

angle, then i t  was m u c h  h a r d e r  s u b s e q u e n t l y  t o  discriminate 
4 - -  - - 

b e t v e e a  l 5 s ,  3Gs,  a n d  45s. The l a t t e r  condition n o u f d  t h u s  

r e q u i r e  more a n a l l s i n g ,  a n d  hence p r o d u c e  the  l o n g e r  response 



--- --- - -- - - ---- - - -- - -- 

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

Thus, i t  woult3 s e e n  t h a t  t3e a n ~ ~ e w h l C h s U b I ) ~ c t s  chose t o  
* 7 v 

b e  most aware o f  o r  f e l t  uas easiest f o r  t h e m  t o  r e c o g n i z e  w o u l d  ' 

i 

have i m p o r t a n t  c o n s e q u e n c e s ,  b o t h  i n  terms of resulting i 
. . >  s 

a s y m m e t r i e s  a n d  a v e r a g e  r e s p o n s e  times. 

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

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

- 

b r  the l e f t  h e m i s p h e r e  comes from S e r g e n t  (1 9 8 3 ) ,  who t h e o r i z e s  - 

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

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  more c o m p e t e n t  i n  detailed 
- 

o p e r a t i o n s .  i 

I 

S u p p o r t  o f  a d i f f e r e n t  n a t u r e  comes from K o s s l y n  ( n o t e  2 )  

who recent ly d e v e l o p e d  a t h r e e  p a r t  c o m p u t e r  s i m u l a t i o n  model  of 

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

s x p f a i n s  the production and o r g a n i z a t i o n  of an image. K o s s l y n  . 
3 

(1935)  m a i n t a i n s  that t h e  perfep€iettef a ~ i ~ t e r ~ 1 i ~ g e i x  - -  - 

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

i n  b o t h  r e a l  life and i n  i m a g l n a t i a n ,  i t  t a k e s  longer t o  s a y  i f  _ 
a g e r n a n  S h e p a r a  h a s  p o i n t e d  e a r s  i f  one was l o o k i n g  

a t  i t s  t a i l  t h a n  i f  one uas looking a t  i t s  s t o m a c h .  I n  

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

a t  a n y  moment, T h e  second p a r t  of f o s s l y n ' s  c o m p u t e r  i m a g e r y  

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

d e c i d i n g  u h e t b e r  an  elephant i s  l a r g e r  than a g o a t ,  T h e  t h i r d  
- - - - - - - - 

k a r t  of  K o s s l y n ' s  r o d e l  s i a u l a t e s  t h e  m a k h n q  of c o m p a r i s o n s  made 

on t h e  features o t  a n  image. For e x a m p l e ,  K o s s i y n  a s k e d  subjects 
- 



- - - --- - - - - - - - - - -- -- - - - 

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

t h e  c u r v e s  o f  t h e i r  s k u I l s  ( t h e y  --in t-a german 

s h e p a r d  a n d  d o n ' t  in t h e  case of  a p e r s o n ) .  K o s s l y n  m a i n t a i n s  

t h a t  t h e  f i r s t  two parts of i m a g i n a l  p r o c e s s i n g  i n v o l v e  r i g h t  

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

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

b r a i n  subject r e c e i v e d  s t r i k i n g  s a p p o r t  fo r  his h y p o t h e s i s  t h a t  . 
p a r t  t u o  is a r i g h t  h e m i s p h e r e  f u n c t i o n  while par t  t h r e e  is a 

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

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

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

p e r f o r m e d  a t  c h a n c e  level ,  u h i l e  t h e  l e f t  h e m i s p h e r e  6erformed 

e x t r e m e l y  well. - , - 
C o m p a r i n g  L o s s l y n ' s  m o d e l  of  i m h g i n a l  p r o c e s s i n g  a n d  t h e  

6- 

line processing t h a t  occured d u r i n g  the present e x p e r i m e n t ,  i t  

memorized line is a g l o b a l  c o m p a r i s o n  akin t o  a p a r t  two b 

c o a p a r i s o n ,  while d e c i d i n q  o n  t h e  degree o f  d i f f e r e n c e  b e t u e e n  a 
B 

6 

t a r g e t  l i n e  a n d  a  m e a o r i z e d  line i s  a feature a n a l y s i s  most 

similiar t o  K 0 6 s 1 y n 1 s  p a r t  t h r e e .  Thas, t h e  i n i t i a l  r e c o q q i t i o n  

of t h e  45 o r  60 d e g r e e  l i n e  w o u l d  be a r i g h t  hemisphere t a s k  a n d  
I 

t h e  s c t b s e q u e n t  l a b e l l i n g  of t h e  other a n g l e s  a l e f t  hemisphere 



T h i s  s t u d y  u a s  undertaken t o _ f e r t h e r  c l a r i f y  the 

r e l a t i o n s h i p  between tuo v a r i a b l e s  ( a t t e n t i o n a l  bias and s u b j e c t  

s t r a t e g i e s )  and tie aeasurement of pe rcep tua l  asymmetries. 

Perceptua l  asymmetries a& studied i n  o rde r  t o  i n c r e a s e  

nP t nowledge of t h e  Drain's s t r u c t u r a l  and  f u n c t i o n a l  o r g a n i z a t i o n .  
t -  

a 

Hte p r e s e n c e  of a perceptual asymmetry is commonly assumed t o  

i n d i c a t e  t h e  g r e a t e r  c o n t r i b u t i o n  of one hemisphexe t o  t h e  

p rocess inq  of t h 5  presented  s t i m u l u s .  Specific 
- - - 

' cogn i t ive -pe rcep tua l  p rocessors  a r e  t h u s  l o c a l i z e d  t o  one 

hemisphere o r  t h e  o t h e r .  

Both subject s t r a t e g i e s  and  a t t e n t f o n a l  b i a s  are 

hypothesized t o  affect percep tua l  asymaet r ies .  A t  t e n t i o n a l  , bias 

. e f fec t s  i n  t h e  preseqt experiment were assumed t o  b e  

perceptual asymmetry. Howarer, i n  tb; d a t a  a n a l y s i s ,  - as h o  - 
- * 

evidence o t  s i g n i f i c a n t  hemispheric asymmetries vas found, no 

coacf usions about a t t e n  t i o n a l  bias effects were p o s s i b l e .  

Subjec t  s t r a t e g i e s ,  a n  i n f  requen t l t  s t u d i e d  and poorly 
e 

understood r a r ~ a b l e ,  IS o f t e n  pos ta la t ed  t o  b e  a major f a c t o r  i n  

t h e  de terminat ion  of perceptual aspne~ries. Ie t h e  a a t a  

analysis, s t r a t e g y  g r o u p s  were n o t  characterised DY different 
- - - - - - - - - -- - 

p a t t e r n s  o f  asymmetries, a l t b o a g h  s r g a i f i c a n t  differences in 
--- -- d'- 

r e s p o a s a  times r e r e  found b e t q o e n  groups. ~ i g n i t i c a n t  ef iectd 

due t o  t h e  o rder  of presentation of * t h e  stimoli were a l s o  fouad. 

t 



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

m i  xed) . An analysis of the p a r t i a l  d a t a ,  revealed f a s t e r  . 

r e s p o n s e  times f o r  b o t h  t h e  co lo r  and t h e  l i n e  s t i m u l i ,  r h e a  t h e  , 

c o l o r  s t i m u l i  were p r e s e n t e d  f i r s t .  P r e s e n t i n g  the co lo r  s t i m u l i  

f i r s t  may have  e n h a n c e d  s u b j e c t s *  c o n f i d e n c e ,  t h e r e b y  
cj  

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

summary t h e n ,  u h e h  compared ta the affects of order  a n d  s t r a t e g y  

g r o u p s ,  the a s y m m e t r i c a l  p r o p e r t i e s  of the stimuli v e r e  foand  t o  

- - - -  - 

T h e  r e l a t i v e  i n s t a b i l i t y  s y m m e t r i e s  is well. known ( c t .  
u 

r 
Bryden ,  1 9 8 3 ) ,  so t h a t  c o n c l ~ s i o n s  c o n c e r n i n g  t h e  ~ u l t i t u d e  o f  

f a c t o r s  i n f l u e n c i n g  asymmetries are' o n i y  slow1 J b e i n g  

. u n r a v e l l e d .  T h e  p r e s e n t  results i n d i c a t i n g  a c o m p l e x  effect  due 

t o  order o t  p r e s e n t a t i o n  a r e  c o n s i s t e n t  w i t h  S e r g e n t o s  

o i x s e r r a t h n  at thL f r a g i l i f  J pf coq.itive-perceptual gffccke 

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

c h a n g e s  i n  such v a r i a b l e s  -as e x . p o s ' & r e  time a n d  f n r i n e s e n c e .  

f u r t h e r ,  i n  t h i s  e x p e r i a e n t ,  d i f f e r e n c e s  i n  response times d u e  

t 3  t h e  l a t e r a l i z a t i o n  o f  p e r c e p t u a l  processes vere i o u n d  to  b e  

less robust t h a n  Qlfferences rn  reponse t i m e  d u e  t o  subjects8 

strateqies. T h e r e f o r e , -  the r e l a t i r e  strength of subjects* 
k 

s t r a t s g i e s  b l g h l i ~ h t s  t h e i r  i m p o r t a n c e  a s  a v a r i a b l e ,  u h i c h  
I' - - - - - - -- 

n e e d s  t o  be m o ~ e  f o i i y  understood a n d  warrants f u r t h e r  

i n v e s t i g a t i o n .  
* 
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