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c a t e g o r i z e d  a s  Fert & o v e r s ,  b i m o v e r s ,  a n d  r i g h t s  movers, o n  a,. 

m e a s u r e  o f  c o n j u g a t e  l a t e r a l  e y e  movements ,  Participated i n  a 

s t u d y  o f '  face r e c o g n i t i o n ,  Sub j e k t s  c o m p l e t e d  a f ree v i e v  face 

r e c o g n \ t i o n  t e s t ,  , a n d L a  test r e q u i r i n g  t h e m  t o  select F o n g  
' 

chimer-ic f a c e s  a s  a m e a s u r e  o f  p e r c e p t u a l  b i a s  i n  p r o c e s s i n g  
4 

p h y s i o g n o m i c  s t i a u l i ,  S u b j e c t s  a e m o r i z e d  t w o  faces a n d  were + 

r e q u i r e d  t o  r e c o g n i z e  them from two u n f a a i l i a r  faces  when t'he, 

 fog^ yere p r o j e c t e d  l a t e r a l l y i n  - a t a c h i s t o s c o p i c  - paradigm, -- - fi&f -- 

o f  t h e  subjects viewed e m o t i o n a l  faces a n d  h a l f  viewed o n l y  

n e r s t r a l .  faces, T n i s  was f o l l o w e d  by a c e n t r a l  e x p o s u r e  v a r i a t i o n  

of  t h e  t a s k ,  w h i c h  was t o  s e r v e  a s  a a e a s o r e  o f  f a c i a l  

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

It was predicted t h a t  l e f t  movirs  r o u i d  p e r f o r m  

exposure'  face r e c o g n i t i o n  task s l g n i f  t c a n t l g  f a s t e r  t 

% o v e r s .  T h i s  was . c o n f i r s e d .  T h e r k w a s  a l s o  a t e n d e n c y  f oh l e f t  

m o v e r s  a n d  b i m o v e r s  t o  d e m o n s t r a t &  a g r e a t e r  l e f t  v i s u a l  f ief?  

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

and t a c h i s t o s c o p i c  i n d i c e s  of l a t e r a l i t y  were' e x a m i n e d  w i t h  

c o r r e l a t i o n  c o z f f i c i e n t s ,  It u a s .  c o k l u d e d  t h a t  t h e  t w o  i n d i c e s  

c 3 n n o t  be  c o n s i d e r e d  e q u i v a l e n t  i n  v i e w  of t h e  i n s t a b i l i t , y  of 
i 

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

~ o r f e l a t i o n s  were e x a m i n e d  between t h e c  l a t e r a l i t y  indices a n d  
- -  - -  - 

tests 3 f  fac ia l :  a b i l i t y ,  1 t  was c o n c l u d e d  t h a t  t h e r e  may b e  some 
t 

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

. - 
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" 
- 

h e m i s p h e r e  bias i n  p r o c e s s i n g  ph ys iognornic  s t i m u l i  may b e  
- i - - - -  

r e l a t e d ,  in some p o p u l a t i o n s ,  t o  grea ter  c o a p e t e p c e  inface 

r e c o g n i t i o n .  P r e d i c t i o n s  regarding a s e x  b y  e ~ o t i o n a l  v a l e n c e  by 
' . Q - 
v i s u a l  f i e l d  interaction were n o t  c o n f i r m e d ,  Hovever ,  there were 

i n t e r a c t i o n s  i d v o l r i n g  v i s u a l  f i e l d  by. emot iona l  v a l e n c e  by 

f n m i l i a t i t g  (rhethet o r  n o t  t h e  ;rce. .ha$ been previously  

memorized) . T h i s  latter f i n d i n g  was a t t r i b u t e d  to d i f f e r e n t  

coding straegieg a v a i l a b l e  'ond*qr the t u o  condi t i a n s  of - 

The discussion concerned the l i m i + a t i o n s  of the 
7 

- - -- - - - --- - - - - - --- -- - - - - - - - A 

- - -- - --- - 

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

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

suggestions for  f u r t h e r  research* - 



h e l p  a&d s u p p o r t  i n  c o m p l e t i n g  t h i s  d i s s e r t a t i o n ,  b u t  f o r  >heir 
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d e v e l o p m e n t  a s - a  clinician, To my s u p e r v i s o r ,  Paul Bakan,  I 

e x t e n d  my d e e p e s t  a p p r e c a i t i g n    or hi,? qualities of wisdom, 
# .  
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b - 
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& .  
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4% 
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" 5- 
a n d  e v e n  expression, are r a a t e d  t o  t h e  l a t e r a l i z a t i o n  'of 

f u n c t i o n  i n  t he  cerebral hemisph&s. T h i s  i n f  o ~ c a t i b  &G*s- 

& from an e x t e n s i r e  body of  r e s e a i c h  i n v o l v i h g  b o t h  b r a i n - i n j u r e d  
* 

and n o r m a l  s a m p l e s ,  

n T h i s  review rill be r e s t r i c t e d  t o  i s s u e s  i n  f a c e  p e r c e p t i o n  

i n  adu l ' t s .  D e v e l o p m e n t a l  isbes w i l l  not b e  d i s c u s s e d  since they 
I .  

a r e  n o t '  d i r e c t l y  r e l e v a n t  t o  the p r e s e n t  i n v e s h i g a t g ) n ,  -5 

R e s e a r c h  2 F a c i a l  P r o c e s s i n q  A_n B r a i n  I n j u r e d  LP --- 
Patients: P r 6 s o p a q n o s i a  -- 

. *  

T h e  i n a b i l i t y  t o  r e c o g n i z e  f a a i b i a r  f a c e s  has been r e p o r t e d  
, ~ 

i n  e a r l y  d e s c r i p t i o n s  o f  o r d i n  daraaged p a t i e n t s , a n d  was t e r m e d  - 
A p r o s o p a g n o s i a n  by Bodaraer (1947) . Hecaen and  A n g e l e r g u e s  - (1962) 

reported the first s y s t e a a t i c '  a n d  l a r g e  scale i p v e s t i g a t i o n  . . 

r e l a t i n g  p r o s o p a g n o s i a  t o  b r a i n  f u n c t i o n .  O n  t h e  b a s i s  of 47' 

cpses o f  p rosop-agnosfa ,  t h e y  f o u n d  t h a t  a d e f i n i t e  m a j o r i t y  
,'4 

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

p a r t i c u l a r l y  t h e  parieto-temporal-occipital j u n c t i o n .  - 

., 
F u r t h e r m o r e ,  they r e p o r t e d  t h a t  p r o s o p a g n o s i a  is e o s t  o f t e n  

a c c o ~ p a n i e d  by  s p a t i a l  3 y s P e x i a ;  s p a t i a l  d y s c a h u l i a ,  a n d  

a p r a x i a  f o r  d r e s s i n g ,  d i s t u r b a n c e s  wh 'ch  h a v e  a L s o  b e e n  
d= 

i m p l i c a t e d  i n  r i g h t  4 h e n t i s p h e r e  damage ( c r i t c h l e y ,  1956) . 
B e a d o v s  ( 7974) p u b 1 i s h e . l  a& e x t e n s i v e  a n a l y s i s  o f  c l i n i c a l  

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

reparted cases- H e  r e p o r t e d  t h a t  p a t i e n t s  w i t h  p r ~ s o p a g n o s i a  



n e a r l y  a l w a ) . n a v e  a l e f t  u p p e r  q u a d m t a l  v i s u a l  f i e l d  defect, 

c o r r e l a t e d  c l i n i c a l l y  and p a t h o l o ~ i c a l l y  w i t h  a r i g h t  

o c c i p i t o t e m p o r a l  l e s i o n ,  T h e  feu n e c r o p s i e s  a l l  show b i l a t e r a l  

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

Q r e g i o n  of t h e  o c c i p i t o t e i a p o r a l  j u n c t i o n .  A l t h o u g h  t h e  c o n s i s t e n t  

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

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

e x c l u s i v e  i n v o l v e m e n t  i n  p r o s o p a g n o s i a .  H e  s ta tes:  
i - 

It is 6 a t u r a l  t o  q u e s t i o n  whether the l e f t  h e m i s p h e r e  
', lesion is  n e c e s s a r y  a t  a l l .  T h e  e v i d e n c e ,  h o w e v e r ,  is 

o v e r w h e l m i n g  t h a t  b i l a t e r a l  l e s i o n s  a m  i m p o r t a n t  i n  t h e  
overall e t i o l o g y  o f  p r o s o p a g n o s i a .  T h e  h i g h  incidence o f  
b i l a t e r a l  d i s e a s e  c l i n i c a l l y  and  t h e  invariable p r e s e n c e  
of b i l a t e r a l  l e s i o n s  i n  t h e  few ( e i g h t )  necrops ieS  so 
f a r  p e r f o r m e d  c a n  s c a r c e l y  h a v e  o c c u r r e d  by c h a n c e ,  (p. 
197)  

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

heaisph&;! is c l e a r l y  i n v o l v e d ,  severe c l i n i c a l  p r o s o p a g n a i a  

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

d a ~ a g e "  (p .  4 9 7 ) .  

Yore r e c e ~ t l y  , G e s c h w i n d  (7979) r e a c h e d  a s i m i l a r  

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

l e s r o n s  i n  t h e  a c c i p i t a l  a r e a s  l e a d i n g  i n t o  t h  -2% t e m p o r a l  

r e g i o n s ,  T h i s  proposed area af  l o c a l i z a $ i o n  is c o n s i s t e n t  w i t h  

s ? e c u l a t i o n s  t h a t  p r o s o p a g n o s i a  may be a s p e c i a l i z e d  I o r m  of the 

a a r e s t i c  s y n d r o m e  (Readous, 1 9 7 4 )  , s i n c e  t h e  l a t t e r  i n v o l v e s  the 

b i l a t e r a l  limbic a r e a s ,  b u r i e d  d e e p  i n  t h e  t e s p o r a l  l o b e s .  



Deficdts F a c i a l  P r o c e s s i n g  Non- P r o s o p a q n o s i c  B r a i n  I n l u r e d  - -  , 

P a t i e n t s  --- 

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

f r e q u e n t  o c c u r r e n c e  o f  r i g h t  h e m i s p h e r e  damage is c o n s i s t e n t  

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

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

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

daaage, T h i s  * n e c e s s a r y  t h o u g h  n o t ,  s u f f  i c i e n t H  r o l e  o f  t h e  r i g h t  

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

n o r e  s e n s i t i % e  f3ce r e c o g k i t i o n  a n d  p e r c e p t i o n  tests h a v e  been 

d e s i g n e d  and a d m i n i s t e r e d  t o  l a r g e r  h e t e r o g e n e o u s  g r o u p s  o f  
1 

b r a i n  i n j u r e d  p a t i e n t s .   his h a s  r e s u l t e d  i n  the c o n s i s t e n t  

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

who are o f t e n  n o t  s u f f e r i n g  from c l i n i c a l  p r o s o p a g n o v a ,  h a v e  
. 

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

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

(DeBenz i  and  S ~ i n n l e r ,  196.5; B e n t o n  and Van A l l e n ,  1968;  t l i lner ,  

However; t h e  more s e n s i t i v e  r e c o g n i t i o n  tests h a v e  m a i n l y  

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

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

r e c o g n i z e  wel l -known f a c e s ,  t h e  d e g r e e  to which  t h e  r i g h t  

p o s t e r i o r  deficit is related t o  p r o s o p a g n o s i a  is d i f f i c u l t  t o  

d e t e r m i n e .  W a r r i n g  t o n  and  James (1967) cornpa red r e c o g n i t i o n  of 

f araous f a c e s  ( f o r  e x a m p l e ,  C h u r c h i l l )  w i t h  r e c o g n i t i o n  f o r  



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

( n o n e  o f  whom had g r o s o p a g n o s i a )  d i d  worse on  b o t h ,  n o  

c o r r e l a t i o n  between t h e  t w o  tests was f o u n d ,  However, DeRenzi, 

P a g l i o n i ,  and S p i n n l e r  (1948)  argue t h a t  t h i s  c o u l d  b e  d u e  t o  
2 

p r o c e d u r a l  differences b e t u e e n  t h e  two tests a n d  t h e i r  f a i l u r e  

- t o  c o n t r o l  f o r  v a r i a b l e s  such a s  e d u  a t i o n  which m i g h t  affect 

i the' r e c o g n i t i o n  of f a m o u s  faces, 
% 

T h e  v a r i o u s  ~ e t h o d s  e inp loged  i n  t h e  research v i t h  brain 
i 

p o p u l a t i o n s  ref lects  a c o n c e r n  w i t h  a p e r c e p t u a l  a n d  

coa tponen t  i n  f a c i a l  d i s c r i m i n a t i o n ,  T h e s e  t es t s  a r e :  ( 1 )  
'r 

t h o s e  t e s t i n g  f o r  v i s u a l  memory, s u c h  a s  p h o t o g r a p h s  a•’ 
\ 

veil- known p u b l i c  f i g u r e s  o r  o f  p t e v i o u s l y  unknown f a c e s  a f t e r  

a n  a p p r o p r i a t e  d e l a y  ( H i l n e r ,  1968)  ; (2)  t h o s e  i e s t i n c j  i m m e d i a t e  

recall of p r e v i o u s l y  u n f a a i l i a r  f a c e s  (De R e n z i  a n d  Spinnler, 

1956) a n d  (3)  v a r i o u s  a a t c h i n g  tests i n  which a p h o t o g r a p h  of a 

f a c e  is m a t c h e d  w i t h  o t h e r  p h o t o g r a p h s  of the same f a c e  b u t  i n  

different o r i e n t a t i o n s  o r  l i g h t i n g  c o n d i t i o n s  (Ben ton  a n d  Ban 

Allen, 1968) .  P e r f o r m a n c e  on  a l l  t h e s e  tes ts  h a v e  been  shown t o  

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

r i g h t  h e m i s p h e r e  l e s i o n s ,  

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

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

y /- f a c i a l  r e c o g n i t i o n ,  DeBenz i  e t  al- (1968) r e p o r t  t h a t  t h e i r  

s o b j e c t s  v i t h  r i g h t  h e m i s p h e r e  damage were n o t  impaired o n  

recognition of Reyes*' and m ~ o t t t h s n ,  b u t  d i d  score s i g n i f i c a n t l h  

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



r e c o g n i z e  h a l f - f a c e s ,  . T h i s  s u g g e s t s  t h a t  i t  is  n o t  t h e  v i s u a l  

p e r c e p t i o n  p e r  se t h a t  is i m p a i r e d ,  but r a t h e r  t h e  i n t e q r a t i v e  
I 

a n d  s y n t h e t i c  g r o c e s s i n q ,  c o n s i d e r e d  t o  b e  n o r e  c h a r a c t e r i s t i c  - 
*- 

o f  t h e  r i g h t  ' h e n i ~ ~ h e r e ,  r e q u i r e d  i n  t h e  p e r c e p t i o n  a n d  memory 

t e m p l a t e  o f  a face:' This is c o n s i s t e n t  w i t h  the g e n e r a l  

-in•’ o r m a t i o n  p r o c e s s i n g  d i f f e r e n c e s  a t t r i b a  t e d  t o  t h e  t w o  

hem i q h e r e s ,  b a s e d  u p o n  the i n t e g r a t i o n  of s e v e r a l  r e s e a r c h  

f i n d i n g s  ( f o r  e x a m p l e ,  R e b e s ,  1972).  T h e  l e f t  c e r e b r a l  
3 

h e m i s p h e r e  has been c o n s i d e r e d  t o  be  s u ~ e r i o r  i n  t a s k s  r e q u i r i n g  \ 

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

e x p r e s s i o n  and c o ~ ~ r e h e n s i o n ,  w h i l e  t h e  r i y h t  cerebral  

" h e m i s p h e r e  is c o n s i d e r e d  t o  b e  t h e  o n e  b e t t e r  e q u i p p e d  for  

integrative, h o l i s t i c  a n d  s y n t h e k i c  p r q c e s a i n g  (Bogen, 1969) .  

Dricker, B u t t e r s ,  Berman,  S a m u e l s ,  a n d  C a r e y  ( 1978) e x a m i n e d  t h e  

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

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

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

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

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

faces, T h e i r  p e r f o r m a n c e ' i n d i c a t e d  t h a t  t h e y  a a t c h e d  f a c e s  o n  

the b a s i s  o f  s u p e r f i c i a l  f e a t u r e s  s u c h  a s  p a r a p h e r n a l i a  ( fo r  

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

c o n f i g u r a t i o n a l  C h a r a c t e r i s t i c s  of f a c e s .  I t  is  s u g g e s t e d  t h a t  

such s u p e r • ’  i c i a l  e n c o d i n g  may h e  p a r t i a l l y  r e s p o n s i b l e  f o r  t h e s e  

? a t i e n t s 8  v i s u a p e r c e p t u a . f  and memory pr0bieGIils. The u n e x p e c t e d  

s i m i l a r i t y  i n  p e r f o r m a n c e  b e t w e e n  K o r s d k o f f  a n d  r i g h t  h e m i s p h e r e  
' 1  



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

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

s y n d r o m e .  

T o  s u m m a r i z e ,  t h e  p o s t e r i o r  r e g i o n s  o f  t h e  r i g h t  h e m i s p h e r e  

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

o f  f a c i a l  d i s c r i a i n a t i o n ,  T h a t  p r o s o p a g n o s i a  may r e q u i r e  some 

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

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

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

i n v o l v e m e n t  f o r  t h e  a p p e a r a n c e  of p r o s o p a g n o s i a  is  n o t  
/'- 

s u r p r i s i n g  f r o m  a n o t h e r  p o i n t  o f  v iew,  T h e r e  a r e  many 7 

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

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

s o m e w h a t  d i f f e r e n t ,  D i a a o n d  a n d  C a r e y  (1977)  write: 

f a c e s  h a v e  a p o t e n t i a l  o f  b e i n g  r e p r e s e n t e d  i n  two 
d i f f e r e n t  ways, one o f  w h i c h  is a l s o  used i n  v' 

r e p r e s e n t i n g  4 c n - f a c i a l  s t i n u l i  a n d  w h i c h  r e m a i n s  
a v a i l a b l e  a f t e r  i n  jury t o  t h e  r i g h t  p o s t e r i o r  sector o f  
t h e  b r a i n  { D i a m o m  a n d  C a r e y ,  1977,  p,  2 ) -  

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

a " c o n f  i g u r a t i o n a l n  , more  h o l i s t i c ,  s y n  t h e s i z i n 3  p r o c e s s i n g  o f  
/ 

f a c e s ,  a n d  a  m o r e  l f ~ i t x e m e a l l *  o r  d i s c r e t e  t y p e  of p r o c e s s i n g  t o  
1 

t h e  l e f t  h e a i s p h e r e .  T h a t  both t h e  left and r i g h t  h e m i s h p e r e  a r e  

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

V3n A l l e n  ( 1 9 6 8 ) .  who f o u n d  t h a t  b o t h  L e f t  a n d  r i g h t  h e m i s p h e r e  

g r o u p s  Mere s i g n i f i c a n t l y  i n f e r i o r  t o  a c o n t r o l  g r o u p  o n  a face 

m a t c h i n g  t a s k ,  B o v e v e r ,  t h e  a e a n  p e r f o r m a n c e  level of t h e  
I 

patients w i t i t  r i g h t  h e a i s p h e r e  i n  j u r i e s ,  was s i g n i f i c a n t l y  

/- - 



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

B e r e n t  (1,977) e x a a i n e d  p a t i e n t s  before and a f t e r  a s i n g l e  

u k i l a t e r a l  e l e e t r o c o n v u l s i s e  t r e a t m e n t  (ECT). F u n c t i o n a l  dehands  

by t he  t a s k  were t h e  c h i e f  f a c t o r s  i n f l u e n c i n g  t h e  

i m p o r t a n c e  o f  "the r i g h t  o r  l e f t  cerebral  h e a i s p h e r e  t o  

task performance, Vhen t h e  ~ a t i e n t ' s  t a s k  was t o  k h o o s e  a face 
--/(- 

b a s e d  u p o n  some f ami l i a r  f a c i a l  e x p r e s s i o n  ( t h e  a c t u a l  face was 

n o t  i n c l u d e d  i n  t h e  r e c o g n i t i o n  set  a a d  the patient was a s k e d  t o  

select the " o n e  m o s t  s imilarw t o  t h a t  o r i g i n a l l y  p r e s e n t e d ) ,  

l e f t  ECT l e d  t o  a s i g n i f i c a n t  i n c r e a s e  i n  b o t h  errors a n d  time, 

w h i l e  r i g h t  ECT d i d  n o t ,  Yhen t h e  individual was a s k e d  t o  c h o o s e  

the a c t u a l  face seen ( w h i c h  was i n c l u d e d  i n  t h e  r e c o g n i t i o n  

set): r i g h t  ,ECT l e d  t o  a s i g n i l f i c a n t  i n c r e a s e  i n  errors, u h e r e a s  

l e f t  ECT showea n o  s u c h  effect ,  B e r e n t  a t t r i b u t e d  the d i f f e r e n c e  

t o  a " v e r b a l n  v e r s u s  n n o n v e r b a l w  c o m p o n e n t  of t h e  task. 

Hore r e c e n t l y ,  B e n t o n  ( 1 9 8 b ) - . . ~ d  e s s e d  t h i s  q u e s t i o n  i n  - 
d i s c u s s i o g  a deficit i n  face  r e c o g n i t i o n  f d u n d  i n  p a t i e n t s  w i t h  

I left h e a i s p h e r e  darnage. H e  s u g y e s t e d  t h a t  i't ar i ses  from 
\-. 

4' % i m p a i r m e n t  of t h e  l i n g u i s t i c  f u n c t i o n ,  B e  e m p h a s i z e d  t h e  f i n d i n g  

tbas whereas l e f t  h e m i s p h e r e  a p h a s i c  p a t i e n t s  were i n p a i r e d  a t  

facial r e c o g n i t i o n  t a s k s ,  l e f t  h e m i s h p e r e  n o n - a p h a s j c s  are able 

t o  p e r f o r m  a s  well a s  c o n t r o l  s u b j e c t s ,  - 
f i n a l l y ,  one s t u d y  c o n d u c t e d  w i t h  p a t i e n t s  i n  whom t h e  

c o r p u s  collosura ( t h e  f i b re  tract j o i n i n g  t h e  t w o  cerebral 

h e l a i s p h e r e s )  h a s  b e e n  severed for medical r e a s o n s  i l l u s r a t e s  the 

d i f f e r e n t  p r o c e s s i n g  s t r a t e g i e s  of t h e  fuo h e m i s p h e r e s  with 
I ,. :,"ai 

-t 



f a c i a l  s t i m u l i .  Levy, T r e v a r t h e n ,  a n d  S p e r r y  (1972) s h o w e d  these 

p a t i e n t s  c h i m e r i c  faces which were r i g h  t - h a l f  and left- h a l f  

c o m p o s i t e s  of v e r y  d i s p a r a t e  f a c e s .  When these c h i m e r i c  faces 

? > 

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

t e n d s  t o  "fill i n n  t h e ,  t h e  iaage. S i n c e  t h e  

h e ~ i s p h e r e s  a r e  n o t  h e  n o  a w a r e n e s s  that t h e  

ima jes a r e  c o r i f l i c t i n g .  When the s u b j e c t  is a s k e d  t o  r e c o g n i z e  

the f a c e  h y  p o i n t i r g  a t  one of a . s e l e c t i o n  of n a t u r a l - f a c e s ,  

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

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

corresponds t o  t h e  left h a l f  of t h e  c h i m e r a ,  i n d i c a t i n g  t h a t  t h e  

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

r e c q g n i t i o n .  However ,  v h e n  r e c o g n i t i o n  is n o t  r e q u i r e d ,  but 

. v e r b a l  d e s c r i p t i o n  is, t h e  s u b j e c t  names t h e  h a l f  o f  the face 

p r o j e c t i n g  t o  h i s  o r  her, left h e m i s p h e r e .  

These s t u d i e s  s u p p o r t  a * * d u a l  p r o c e s s i n g w  model o f  

h e a i s p h e r i c  f u n c t i o n  which p r o p o s e s  t h a t  b o t h  h e m i s p h e r e s  are  

c a p a b l e  3f p r o c e s s i n g  the same i n f o r m a t i o n ,  b u t  i n  d i f f e r e n t  

ways, which may c a u s e  -some t y p e s  of s t i m u h  t o  b e  m o r e  

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

1975) .  It may be t h a t  v h e n  t h e  r i g h t  h e m i s ~ h e r e  a l o n e  i s  

d a m a g e d ,  there  may b e  enough c o m p e n s a t i n g  a e c h a n i s a s  avaiLab4e  

t o  b e  u t i l i z e d  in  t h e  l e f t  h e m i s p h e r e  t o  p r e v e n t  the e m e r g e n c e  

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

s e n s i t i v e  tests ,  



A critical issue t h a t  r e ~ a i n s  i s  bow specific to faces the 

perceptual i m p a i r m e n t  a r i s i n g  fram r i g h t  ' h e m i s p h e r e  damage is, ' 

.The c l a i m ' h a s  been t h a t  t h e  r i g h t  h e m i s p h e r e  p l a y s  a s p e c i a l  

r o l e  i n  p r o c e s s i n g  n o n - v e r b a l  stimuli ( K i m u r a ,  1963). T h u s ,  a 
3 - 

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

. d i s c r i ~ i n a t i o n  tasks s i m p l y  r e p r e s e n t s  a q e n e r a l  i a p a i r m e n t  i n  

. t h e  a b i l i t y  t o  process v i s u a l  s p a t i a l  s t i m u l i ,  An a l t e r n a t i v e  . . 

h y p o t h e s i s  is the e x i s t e n c e .  o f  a u n i q u e  a n a l y z e r  f o r  faces, 

p o s s i b l y  due t o  t h e  e v ~ l u t i o n a r y  s i g n i f i c a n c e  of s u c h  a s k i l l ,  . . 
l o c a t e d  p r i m a r i l y  i n  t h e  p o s t e r i o r  r i g h t  h e m i s p h e r e ,  D e R e n z i  a n d  

S p i n n l e r  (1966) b v e  d i r e c t l y  ccapared face a n d  o b j e c t  

r e c o g n i t i o n ,  T h e y  f o u n d  t h a t  right p o s t e r i o r  i n j u r i e s ,  b u t  not 

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

tests,  which used faces, a b s t r a c t  f i g u r e s ,  a n d  chairs. S i n c e  
4 .  

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

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

r e c o g n i z i n g  f a c e s  reflected a g e n e r a l  d i f  f i c n l t y  i n  mak ing  

' h  s n b t l e  d i s c r i a i n a t i o n s .  K l i s c h  (19  ) a l s o  f o u n d  r i g h t  v 
h e m i s p h e r e  i n j u r e d  g r o u p s  t o  g e r f o r m  s i g n i f i c a n t l y  w o r s e  t h a n  

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

f a c i a l  r e c o g n i t i o n  a n d  three o t h e r  v i s u a l  r e c o g n i t i o n  tests. O f  

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

s p e c i a l  a n a l y z e r  f o r  f aces  i n  the right h e m i s ~ h e r e  i n  a d d i t i o n  

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

c o ~ p l e x  v i s u a l  s t i m u l i -  T h i s  issue w i l l  b e  d i s c u s s e d  i n  g r e a t e r  

c?et3il i a  a l a t e r  s e c t i o n .  



Tachis toscopic  S t o d i e s  

A r i c h  s o ' u r c e  o f  i n f o r m a t i o n  about h e m i s p h e r e  d i f i e r e n c e s  

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

t a c h i s t o s c o p e  t o  expose faces t o  each h e u s i p h e e  separately. Due 

t o  t h e  p a t t e r n  of a n a t o m i c a l  c o n n e c t i o n s , .  s t i m u l i  presented t o  

t h e  r i g h t  v i s u a l  f i e l d  [RBP) of f l x a t i o n  p r o j e c t  t o  t h e  left 

h e m i s p h e r e  (LH) , while s t i a u l i  f l a s h e d  i n  t h e  l e f t  viswal f i e l d  

(LVF) p r o j e c t  t o  t h e  r i g h t  h e m i s p h e r e  (RH), This, o f  course, , 

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

p e r a i t s  t h e  v e r y  f a s t  exposure times c o n s i d e r e d  t o  be too f a s t  

f o r  eye movemen t s  t o  o c c u r ,  E x p o s u r e  times of 200-250 

m i l l i s e c o n d s  o r  less a re  g e n e r a l l y  c o n s i d e r e d  to b e  under t h e  

l a t e n c y  of s a c c a d ' i ~  e y e  movement  ( W e r t h e i a e r ,  1954). 

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

t u d i e s  were c o n s i s t e n t  i n  d e m o n s t r a t i n g  a LVP 
'$ 

( p r e s u m a b l y  R H )  s n  ~ e r i o r i t y  i n  f a c i a l  r e c o g n i t i o n .  Th'is .mas 

d e m o n s t r a $ e d  w i t h  d i f  P+' e r e n t  k i n d s  o f  f a c i a l  s t i m u l i ,  f o r  
i 

e x a m p l e ,  p h o t o g r a p h s  ( H i l l i a r d ,  1973;. R i z z o l a t t i ,  U m i l i t a ,  a n d  

3 e r l u c c h i .  197 I ) ,  faces p u t  t o g e t h e r  'from I d e n t i k i t  se ts  a s  u s e d  

by tiie p o l i c e :  (Van J a s t r i g t ,  1977; ' ~ e f f e n ,  B r a d s h a w ,  and . 
U a l l a c e ,  1971) , s c h e m a t i c  f aces  ( P a t t e ~ s o n  a n d  B r a d s h a u ,  1975).  

a n d  c a r t o o n  faces ( i e y  a n d  Brydei i ,  l9,79). 

I n  t h e s e  s t u d i e s  t h e  subject is required to  m a t c h  a 

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



l l c o m p a r i s o n n  face. T h e  , c o m p a r i s o n  face is either presented 

t a c h i s t o s c o p i c a l l p  a t  f i x a t i o n  o r  h a s  been  p r e v i o u s l y  memor ized .  
x 

T h e  subject m u s t  make a s a m e - d i f f e r e n t  judgment b e t w e e n  t h e  t w o  

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

v o c ' % l l y ,  flany s t u d i e s  u s e  r e a c t i o n  time a s  t h e  d e p e n d e n t  

v a r i a b l e  ( R i z z o l a t t i  et d l . ,  1 9 7 1 ;  G e f f e n  e t  a l , ,  1971; 

B i z z o l a t t i  a n d  B u c h t e  1, 1977 ;  c o v i t c h ,  S c u l l i o n ,  a n d  

C h r i s t i e ,  1 9 7 6  ; P a t t e r s o n  and ~ r a d h h a o ,  1975 ; G i l b e r t ,  1977; 

S u b e r i  a n d  McKeever, 1977) .. 1 n  g e n e r a l ,  t h e s e  s t u d i e s  r e p o r t e d  

faster r e a c t i o n  t i n e s  t o  faces.  i n  t h e  L V f / R H .  

Other studies have  u s e d  a c c u r a c y  r a t h e r  t h a n  r e a c t i o n  t i m e  
'--7 

a s  t h e  d e p e n d e n t  v a r i a b l e  ( H i l l i a r d ,  1 9 7 3 ;  E l l i s  a n d  S h e p h e r d ,  

1975 :  Marcel a n d  m a n ,  1975:  Ley a n d  ) r y d e n ,  1 9 7 7 ;  Leeheg, 
t 

Carey', Diamond a n d  c a h n ,  1 9 7 8 ;  L e e h e y  &id Cahn ,  1 9 7 9 ) .  T h e s e  
. , 

h a v e  r e p o r t e d  a s u p e r i o r  a c c u r a c y  t o  f a c i a l  s t i m u l i  from the 
-7 

LVF/RH. i 

. . 
T h a t  t h e  right h e m i s p h e r e  is  d o m i n a n t  e v e n  i n  t h e  l o n g  term 

s t o r a g e  of faces initially v i e w e d  b y  b o t h  h e m i s p h e r e s  i s  

s u p p o r t e d  b y  J o n e s  ( 1 9 7 9 ) -  A c c u r a c y  of r e c o g n i t i o n  memory f o r  

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

greater 4 8  h o u r s  later when p r e v i o u s l y  s e e n  a n d  n e w  faces were 

t a c h i s t o s c o p i c a l l y  p r e s e n t e d  t o  t h e  LVF/RH, t h a n  when t h e  

p r e s e n t a t i o n  was t o  the R V W  

As i n  t h e  b r a i n  i n j u r y  s t u d i e s ,  t h e  d i s t i n c t i o n  betueeen 

t h e  ro le  o f  t h e  h e m i s p h e r e s  i n  p e r c e p t i o n  v e r s u s  memory o f  faces 

has Deen i n v e s t i g a t e d  i n  the body of t a c h i s t o s c o p i c  l i t e r a t u r e .  



P I o s c o v i t c h  e t  al .  (1976) d e s i g n e d  a n  e x h a u s t i v e  a n d  b r i l l i a n t l y  

c o n c e i v e d  series of s t u d i e s  u s i n g  r e a c t i o n  time a s  t h e  d e p e n d e n t  

v a r i a b l e ,  T h e y  c o n c l o d e d  t h a t  i t  is t h e  r e q u i r e m e n t  f o r  a h i g h e r  

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

c h a r a c t e r i s t i c s ,  t h a t  i s  t h e  c r u c i a l  fac tor  i n  f a v o r i n g  the 

r i g h t  h e m i s p h e r e  i n  p r o c e s i n g  a face. This r e q u i r e m e n t  f o r  

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

i n v o l v e d  a m e n o r y  t e m ~ l a t e ,  a s  i n  t h e  J o n e s  (1979) s t u d y ,  w h i c h  

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

r e l a t i v e l y  p e r ~ a n e n t  memory r e p r e s e n t a t i o n .  T h i s  w o u l d  b e  

o p p o s e d  t o  m a t c h i n g  two, faces which a r e  p r e s e n t e d  

L s i m u l t a n e o u s l y ,  w h e r e  a s a a e - d i f f e r e n c s  judgu ien t  c o a l d  b e  made 

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

. c o n t r a s t ,  a n d  c o n t o u r ,  S i r s i l a r l y ,  i d e n t i f y i n g  a face by a 

\ 
c a r i c a t u r e  mould also require m a t c h i n v n  t h e  b a s i s  of a h i g h e r  

l e v e l  o f  r e p r e s e n t a t i o n  of t h e  c o m p a r i s o n  face, I t  s h o u l d  be 

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

h a v e  g o n e  u n c h a l l e n g e d  ( S e r g e n t  a n d  Bindra, 1981; S t ,  J o h n ,  

I 9 8 l )  

O t h e r  s t u d i e s  appeared w h i c h  d e m o n s t r a t e d  t h a t  t h e  d e g r e e  

t o  w h i c h  a LVP/RH s u p e r i o r i t y  c o u l d  be  e l i c i t e d  i n  a 

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

exaaip le ,  Patterson a n d  ~ r a d s h a u  (1975)  a n d  Pan w a s t r f g t  (1 977) 
. 0 

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

a n d  ~ h y s i o g n 0 5 i c  p r o c e s s i n g  a s  a f u n c t i o n  of 

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



% 

d i s c r e t e ,  a n a J y t i c ,  p i e c e a e a l  type processing a s s o c i a  ted w i t h  

the l e f t  hemsiphere a n d  t h e  l a t t e r  referred t o  t h e  Bore h o l i s t i c  

mode o f  perception a s s o c i a t e d  w i t h  t h e  r i g h t  h e m i s p h e r e ,  Both 

studies utilized t h e  u n i l a t e r a l  t a c h i s t c s c 6 p i c  p r e s e n t a t i o n  o f  

target faces, t o  w h i c h  subjects vere required to  c o r p a r e  a 

s u b s e q u e n t l y  presented face. Patterson a n d  Bradshaw (1975)  u s e d  

s c h e m a t i c  f a c e s  dade u p  of c o k b i n a t i o n s  of t h r e e  f e a t u r e s .  They 

hypothesized that where faces a r e  easily discriminable ( t h e  f a c e  

pairs d i f f e r  o n  a l l  t h r e e  f e a t n r e s )  a  g loba l  s t r a t e g y  would b e  

most efficient, a n d  h e n c e  y i e l d  a LVF/RH s u p e r i o r i t y ,  However, 

more d i f f i c u l t  d i s c r i m i n a t i o n s  ( t h e  t a r g e t  and nontarget face 

d i f f e r  on only o n e  feature) would n e c e s s i t a t e  a d i s c r e t e  s e r i a l  

< p r o c e s s .  vhe;ebg e a c h  fea tux% is compared  s e q u e n  t i a l l p ,  y i e l d i n g  

a RVF/LH s u p e r  i o r i t y ,  Their p r e d i c t i o n s  were c o n f  i r ~ e d  u s i n g  a  

r e a c t i o n  t i m s a e a s u r e .  Van Rast r ig t  (1977) , u t i l i z i n g  a s i m i l a r  

-design whers h e  c o n l d  vary s i x  f e a t u r e s  o n  faces u s i n g  an 

I d e n t i k i t ,  r epor ted  s imi la r  f i n d i n g s ,  R e c e n t l y ,  S e r g e n t  (1982a)  

was a b l e  t o  e l i c i t  a  BVP/LH a d v a n t a g e  b y  u s i n g  d r a w i n g s  of faces 

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

A l t h o u g h  t h e s e  studies v e r e  i n t e r e s t i n g  from a t h e o r e t i c a l  

information p r o c e s s i n g  p e r s p e c t i v e ,  t h e y  d i d  not c h a l l e n g e  t h e  
w 

b a s i c  premise t h a t  the p r o c e s s i n g  o f  faces was p r i m a r i l y  t h e  

domain o f  t h e  right c e r e b r a l  h e m i s p h e r e .  These s t u d i e s ,  after 

a l l ,  a r t i f i c i a l l y  v a r i e d  s c h e m a t i c  f a c e s  so  t h a t  t h e y  were 

s i g n i f i c a n t l y  more difficult t o  d i s c r i m i n a t e  t h a n  n o r m a l  faces, 

3 e a l  huaan  f a c e s ,  of  c o u x s e ,  d i f f e r  on many features, hence a r e  



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

r i g h t  h e a i s p h e r e ;  p 

Aouerer, a o r e  recent ly ,  studies h a v e  a p p e a r e d  i n  t h e  i, 

l i t e r a t u r e  which  h a v e  n o t  o n l y  f a i l e d  t o  r e p o r t  a L V F / R B  

s u p e r i o r i t y ,  b u t  i n  some c a s e , h a v e  f o u n d  a  FtVF/LB a d v a n t a g e ,  

Since a l l  t h e s e  studies have used p h o t o g r a p h s  of n o r m a l  faces, 

t h e y  c a n n o t  be  a s  &sill d i s m i s s e d  a s  t h e  s t u d i e s  j u s t  d e s c r i b e d  

of P a t t e r s o n  a n  Bradshaw (1975)  a n d  Van B a s t r i g t  (1977) - F o r  

e x a m p l e ,  b o t h  Z o c c o l o t t i  a n a  Oi tman  (1978)  a n d  B a p a c z y n s k i  a n d  

E h r l i c h m a n  (1979)  f o u n d  t h a t  v i s u a l  field d i f f e r e n c e s  v a r i e d  a s  

a f u n c t i o n  of field d e ~ e n d e n c e - i n d e p e n d e n c e .  Z o c c o l a t t i  a n d  

Ol t iaan (1978) f o u n d  t h a t  field i n d e p e n d e n t  sales  d e m o n s t r a t e d  

the e x p e c t e d  LVF/BY s u p e r i o r i t y + i n  r e a c t i o n  time i n  a  

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

m a l e s  d i d  n o t  d e m o n s t r a t e  any l a t e r a l i t y  effect. R a p a c z y n s k i  a n d  

3 h r  l i c h m a n  (1979)  , u s i n g  female s u b j e c t s ,  . r e p o r t e d  a s i g n i f i c a n t  

L V F / R H  s n p e r i o r i t y  f o r  faces i n  field i n d e p e n d e n  t s u b j e c t s ,  a n d  

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

s u b j e c t s ,  a r e v e r s a l  o f  the more t y p i c a l  p a t t e r n .  , 

J o n e s  (1979 ,1980)  r e p o r t e d  t h a t  when s u ~ j e c t s  were r e q u i ~ ~ e d  

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

f i e l d s  a s  male o r  f e m a l e ,  a  RVF/LB a d v a n t a g e  r e s u l t s  f o r  m a l e s ,  

t h o u g h  females d e r e o n s t r a t e  no c o n s i s t e n t  p a t t e r n ,  * J o n e s  i-tes: 9 
4 

, ,, c a t e g o r i z a t i o n  of faces a c c o r d i n g  t c  s e x  r e q u i r e s  t h e  
s u b j e c t  t o  make a  d i c h o t o m o u s  c l a s s i f i c a t i o n  on a 
f a n i l i a r  c o n c e p t u a l  basis, R e c o g n i t i o n  o f  p a r t i c u l a r  
faces may b e  b a s e d  on soae g e s t a l t  
r e p r e s e n t a t i o n . , ,  However, t h e  s p e e c h  h e ~ i s p h e r e  should 
b e  s p e c i a l i a z e d  f o r  b r o a d  c a t e g o r i z a t i o n s  o f  i n f o r m a t i o n  



I 
L 

d 

s i n c e  i n  human beings c a t e g o r i z a t i o n  i s  a se t  of 
a b i l i t i e s  c b a r a c t e r i s ' t i c a f l y  r e f l e c t e d  i n  l a n g u a g e  
(1980, p-495)- 

Yarzi, Uail ta  and B e r l u c c h i  (1 974) 

d e m o n s t r a t e d  p i c t u r e s  of famous people ,  
6' 

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

hare" been d o e  t o  t h e  v e r b a l  l a b e l l i n g  of thk f a c e s ,  they 

r e p e a t e d  t h e  e x p e r i a e n t  ( U m i l t a ,  Br izzolara ,  .Tabossi, a n d  
'@ 

F a i r v e a t h e r ,  1978) , They u s e d  f o u r  p h o t o g r a p h s  of i n i t i a l l y  

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

n a m i n g  and f a m i l i a r i z a t i o n  (the l a t t e r  by g i v i n g  t h e  s u b j e c t s  . i n  

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

e x p e r i m e n t a l  t r ia l ' s  w i t h  i n s t r u c t i o n s  t o  f ami l i a r i z e  t h e m s e l v e s  

v i t h  t h e  f a c e s ;  t h e  f o r m e r  b y  a s s i g n i n g  a name t o  e a c h  f a c e ) .  

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

b u t  f o r  t h e  males, f a m i l i a r i z a t i o n  of t h e  faces was a s s o c i a t e d  

v i t h  a EVFfiB s u p e r i o r i t y ,  T h e y  a t t r i b u t e d  t h i s  c h a n g e  t o  RVF/LH 

processing t o  the ~ o s s i b i l i t y  that " b r i e f l y  p r e s e n t e d  f aleiliar 

s t i m u l i  m i g h t  be r e c o g n i z e d  o n  t h e  basis of o n l y  o n e  o r  two  
I 

c h a r a c t e r i s t i c s ,  t h e r e b y  e n d o w 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  ' 

(1978,  p - 3 7 1 )  

P r o u d f o o t  (1982)  , i n  f a c t ,  d e l i b e r a t e l y  set  o n t  t o  

a a n i p u l a t e  a RVP/LH a d v a n t a g e  o n  h e r  t a c h i s t o s c o p i c  t a s k ,  Her 

p r o c e d u r e  i n v o l v e d  o v e r l e a r n i n g  of a  set of f i v e  stimulus faces, 

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

detection s t r a t e g y ,  a n d  the i d e n t i f i c a t i o n  of e a c h  t a r g e t  f a ce  

by name on t h e  s u b s e q u e n t  r e c o g n i t i o n  t r i a l s .  Using a n  a c c u r a c y  

aeasure, h e r  d a t a  y i e l d e 4  a t r e n d  ( ? < . l o )  i n  t h e  d i r e c t i o n  of a 
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I t  u o u l d  seem t h a t  the results& t h e s e  l a s t  t w o  s t u d i e s  

o b t a i n i n g  a  EYP./LB a d v a n t a g e  b y  r e a n i p u l a t i n g  f a m i l i a r i t y  are a t  

v a r i a n c e  w i t h  t h e  r e s e a r c h  o f  L e e h e y  and C a h n  ( 1 9 7 9 ) ,  who 

r e p o r t e d  a L Y P / B H  s u p e r i o r i t y  f o r  b o t h  f a m i l i a r  and u n f a m i l i a r  

faces, A c r u c i a l  d i f f e r e n c e ,  h o w e v e r ,  i s  t h a t  f a m i l i a r i t y  was 

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

c o l l e a g u e s  as fac ia l '  s t i m u l i ,  Hence ,  f a m i l i a r i t y  was n o t  

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

L e e h e y  a n d  C a h n  a t t r i b u t e  t h e  d i f f e r e n c e  Lbe tveen  t h e i r  r e s u l t s  

3nd t h o s e  o f  O a i l t a  et a f .  (1970) t o  t h e  d i f f e r e n t  m e t h o d s  o f  

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

o c c u r s  m a i n l y  v i a  ~ h o t o g r a ~ h s  a s  i n  t h e  Umilta e t  a l ,  (1978) 

study, it i s  e a s y  t o  code f a c e s  o n  t h e  b a s i s  o f  d i s c r e t e  

f e a t u r e s ,  f o r  e x a a g l e ,  a square  jaw, Bowever ,  when 

f a m i l i a r i z a r i o n  occurs t h r o u g h  day- t o - d a y  e n c o u n t e r s ,  t h e  f a c e  

is seen a c r o s s  a  v a r i e t y  o f  t r a n s f o r m a t i o n s  s u c h  as  qood, 

lighting, a n d  F a r a ~ h e r n a l i a ,  and h e n c e  a r e  c o d e d  a s  G e s t a l t e n ,  

and a r e  processed i n  t h e  r i g h t  hemisphere .  

Hannay a n d  Rogers ( 1 9 7 9 )  o f f e r e d  a  s t u d y  w h i c h  s u g g e s t e d  

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

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

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

field s c o z e s  o n  t a c h i s t o s c o ~ i c  f a c e  r e c o g n i t i o n  was p o s i t i v e 1  y 

r e l a t e d  t o  p e r f o r s t a n c e  o n  a t e s t  of b r i g h t n e s s  3 i s c r i ~ i n a t i o n  

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



Y I * 
tended t o  show a L V F / R H  s u p e r i o r i t y ,  a n d  t h o s e  w i t h  p o o r  

b r i g h t n e s s  d i s c r i a i n a t i o n ,  a  RVF/LH s u p e r i o r i t y , '  A l s o ,  

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

I n t e l l i g e n c e  Scale V o c a b u l a r y  s c a l e d  s c o r e s  were s i g n i f  i c a n t l f  
i 

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

h i g h  b r i g h t n e s s  d i s c r i m i n a t i o n  a b i l i t y  a r e  more a b l e  t o  code the 
7 
\ 

face visually, a task p r e s u m a b l y  a c c o m p l i s h e d  best b y  t h e .  r i g h t  

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

t 
c a n n o t  make a visual c o a p a r i s o n  very s u c c e s s f u ~ l y  a n d  s o  x o d e  

d / 

t h e  stimuli v e r b a l l y ,  a  t a s k  f o r  which t h e  l e f t  h e m i s p h e r e  i s  

p a r t i c u l a r l y  a d a p t e d ,  

P a r t i c n l a r l y  p u z z l i n g  are t h e  f i n d i n g s  of G a l p e r  a n d  C o s t a  

(1980)  , r e c e n t l y  r e ~ l i c a t e d  b y  P r o u d f o o t  (1982)- G a l p e r  a n d  

C o s t a ' s  findings a r e  a p t l y  d e s c r i b e d  i n  t h e  t i t l e  of t h e i r  
\ 

a r t i c l e ,  " H e m i s p h e r i c  s u ~ e r i o r i t y  f o r  r e c o g n i z i n g  faces  depends 

upon hov t h e y  a r e  l e a ~ n e d . ~  T h e y  p r e s e n t e d  p h o t o g r a p h s  of faces  

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

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

i n f o r m a t i o n  a b o u t  e a c h  t a r g e t  f a c e ,  R e c o g n i t i o n  a c c u r a c y  scores 

d i s p l a y e d  a  highly significant p a t t e r n  of w i t h i n - s u b j e c t  P 

c o n t r a s t i n g  h e l e i s p h e r i c  s u p e r i o r i t i e s  u n d e r '  the two  

i n f o r m a t i o n a l  c o n d i t i o n s ,  but t h e  d i r e c t i o n  of c o n t r a s t  was n o t  

c o n s i s t e n t  f o r  a l l  subjects. A s e c o n d  e x p e r i m e n t  r e p l i c a t e d  t h e  
', 

procedures  of th$ above e x p e r i m e n t ,  e x c e p t  t h a t  all v e r b a l  , 

e n c o d i n g  i n f o r m a t i o n  was o m i t t e d .  Under  these c o n t r o l  
.F 

c o n d i t i o n s ,  t h e  n c r o s s o v e r ~  p a t t e r n s  of h e m i s p h e r i c  s u p e r i o r i t y  
7- 



/ 

d i d  n o t  emerge, a n d  s u b j e c t s  i n s t e a d  d i s p l a y e d  c o n s i s t e n t  R B F / L H  

o r  LVP/l&H s u p e r i o r i t i e s -  Note that an o v e r a l l  LVF/BB a d v a n t a g e  

d i d  n o t  e a e r g e ,  A s e c o n d  s e s s i o n  w i t h  t h e  same experimental 

s u  b jects d e m o n s t r a  t e a  t h e  r e l i a b i l i t y  a n d  g e n e r a  lit y of t h e  

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

was a p p l i e d  t o  a new set o f  faces, the p a t t e r n  of c o n t r a s t i n g  

h e m i s p h e r e  s u p e r i o r i t i e s  again e m e r g e d ,  No a s p e c t  of s u b j e c t s 1  

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

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

T h e  a u t h o r s  c o n c l u d e d  t h a t  t h e  i n t r a - s u b  ject c o n t r a s t s  i n  

h e m i s p h e r i c  s u p e r i  orit2 reflect the u s e  of a l t e r n a t i v e  e n c o d i n g  

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

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

a d v a n t a g e  is u n c l e a r ,  

P r o u d f o o t  ( 1  982) r e p l i c a t e d  G a l p e r  and Costa ' s  p r o c e d u r e s  

w i t h  solae c h a n g e s ,  G a l p e r  a n d  C o s t a ' s  d e s i g n  i n v o l v e d  a l a r g e  

-wteber of p o o r l p  l e a r n e d ,  infrequently p r e s e n t e d  t a r g e t s  a n d  a n  

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

i m p e r f e c t l y  learned s t i m u l i .  I n  c o n t r a s t ,  P r o u d f o o t  a l l o w e d  a 

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

t h e  c r o s s o v e r  effect i s  n o t  d e p e n d e n t  on h e m i s p h e r i c  d i f f e r e n c e s  

i n  s t r e n g t h  or  a c c u r a c y  of t h e  stored t a r g e t  r e p r e s e n  t i o n s ,  
y . , 

'?a 

Also, G a l p e r  a n d  C o s t a ' s  d e s i g n  i n v o l v e d  m a s s e d  p r e s e n t a t i o n  o f  

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

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

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

1 9  



P r o u d f o o t ' s  d e s i g n  i n v o l v e d  r a n d o  i n t e r a i n g l i n g ,  d u r i n g  t h e  
b 

recognition t r i a  
3 

d of t a r g e t  f a  es l e a r n e d  u n d e t  t h e  two 

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

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

h e m i s p h e r i c  asymmetries. A l s o ,  s u b j e c t s  were r e q u i r e d  t o  

i d e n t i f y  the  p h o t o g r a p h s  by name,  u n l i k e  t h e  G a l p e r  a n d  Costa 

design w h e r e  subjects had o n l y  t o  i n d i c a t e  r e c o g n i t i o n  of . t h e  

face. F i n a l l y ,  the subjects i n  Galper a n d  Costa's s t u d y  were 

m a l e ,  while the s a m p l e  i n  tKe P r o u d f o o t  s t u d y  was female, 

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

r e s n l t s  t o  G a l p e r  and Costa. A s  i n  t h e  p r e v i o u s  s t u d y ,  t h e  

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

d i s t r i b u t e d  b e t w e e n  t h o s e  s u b j e c t s  d i s p l a y i n g  LVF/BH s u p e r i o r i t y  

i n  t h e '  soc i a l  e n c o d i n g  c o n d i t i o n  a n d  a EVF/LH s u p e r i o r i t y  i n  t h e  

phpsical e n c o d i n g  c o n d i t i o n ,  a n a . , t h o s e  s u b j e c t s  displaying the 

reverse p a t t e r n .  And, a s  i n  - t h e  p r e v i o u s  s t u d y ,  t h e  d i r e c t i o n .  of 

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

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

p r o v i d e  s t r o n g  evidence t h a t  h e ~ i s p h e r i c  a s y m m e t r i e s  ( o r  t h e i r  - 

a b s e n c e )  a r e  d e t e r  mined by  the c o g n i t i v e  p r o c e s s i n g  a n d  e n c o d i n g  

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

j u s t  by t h e  n a t u r e  of t h e  s t i m u l i  t h e m s e l v e s ,  

S e r y e n t  a n d  B i n d r a  (1981) o f f e r e d  some t h e o r e t i c a l  
* 

i n t e g r a t i o n  of the i n c o n s i s t e n c i e s  t h a t  were a p p e a r i n g  i n  t h e  

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

p r e s e n t a t i c n  o f  faces. By p a y i n g  p a r t i c u l a r  a t t e n t i o n  t o  t h e  
F 

-I 



d i f f e r e n t  p r o c e d u r a l  d e t a i l s  u s e d  i n  t h e  s t u d i e s ,  f o r  e x a m p l e ,  
, * 1 

t *,% 

r e a c t i o n  t i n e  ~ersus a c c u r a c y  m e a s u r e s ,  they c o n c l u d e d  $at : + .  - 
\ '.$. 

c e r t a i n  c o n d i t i ' o n s  favor t h e  l i k e l i h o o d  o f  a FVP/RR a d v a n t a g e  i n  

a  t a c h i s t o s c o p i c  p a r a d i g m ,  and hence t h e  presumed LVP/RB 

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

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

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

e x a m p l e ,  s h o r t  t a c h i s t o s c o ~ i c  e x p o s u r . e s ,  p e r i p h e r a l  v i s i o n )  ; (b) ' 

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

h i g h l y  d i s s i m i l a r )  ; (c) a c q u a i n t a n c e  w i t h  t h e  .set of faces t o  b e  

used a n d  t h e i r  d i s t i n y u ' i s h i n y  features; a n d  ( d )  l o v  t a s k  

c o m p l e x i t y  ( t h a t  i s ,  only l o w  l e v e l  o p e r a t i o n s  such a s  

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

rat l ier .  t h a n  o p e r a t i o n s  r e q u i r i n g  more c o m p l e t e  i n f o r m a t i o n ,  s u c h  

a s  i n  a n  - i d e n t i f i c a t i o n  task), S e r g e n t  a n d  B i n d r a  p o i n t  o u t  t h a t  

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

L B F / B H  a d v a n t a g e  a r e  t o  s o a e  e x t e n t  d i c t a t e d  b y  t h e  n a t u r e  of 

t h e  t y p i c a l  l a t e r a l i t y  e n p e r i a e n t s  o n  face  r e c o g n i t i o n .  F o r  

e x a m p l e ,  to  o b t a i n  l a t e r a l i z e d  v i e w i n g ,  eye movemen t s  m u s t  be 

p r e v e n t e d ;  t h i s  r e q u i r e s  a s h o r t  exposure t i s e  a n d  h e n c e  

d e g r a d e d  i n f o r m a t i o n .  T h i s  i n  t u r n  l e a d s  t o  t h e  u s e  o f  highly - .9 

d i s c r i m i n a b l e  (easy) c o ~ p a r i s o n  faces t o  . m i n i m i z e  e r r o r s  i n  

reaction time t a s k s - .  faces c a n  b e  made more h i g h l y  d i s c r i m i n a b l e  

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

exara'ple, a l a r g e  f e a t u r e  s u c h  a s  a jaw o r  h a i r l i n e  c o n t o u r s ) .  

Studies u s i n g  a n  a c c u r a c y  m e a s u r e  r e q u i r e  t h e  s t i m u l u s  



i n f o r m a t i o n  t o  be even more d e g r a d e d  t o  prevent c e i l i n g  
FP 

performances ,  Hence t h e  e x p o s u r e  times are  even  f a s t e r  t h a n  

those of r e a c t i o n  time s t u d i e s  ( e i g h t  ~ i l l i s e c o n t 3 s ,  P i n l a y  and 

French, 1978; 1 5  a i l l i s e c o n d s ,  Ellis a n d  S h e p h e r d ,  1975; up  t o  

120 m i l l i s e c o n d s ,  Leehey a n d  Cahn ,  1979). This a n a l y s i s  of t e 
-% ' 

d 
c o n d i t i o n s  f a v o r i n g  a L V F / B B  a d v a n t a g e 7  a p p e a r s  s o m e w h a t  s i m i l a r  

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

c r u c i a l  d i f f e r e n c e  S e r g e n t  a n d  Bindra argue  is t h a t ,  r a t h e r  t h a n  

being something a r t i f i c i a l  t h a t  can De m a n i p u l a t e d  i n t o  a n  

e x p & i m e n t ,  the c o n t r i b u t i o n  of t h e  l e f t  h e ~ i s p h e r e  i n  f a c i a l  

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

t a c h i s  t o s c o  ~ i c  p r o c e d u r e ,  

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

terras of each h e m i s p h e r e  being bet ter  e q u i p p e d  t o  h a n d l e  

i n f o r m a t i o n  a t  different l e v e l s  o f  s e n s o r y  r e s o l u t i o n  o r  

s t i m u l u  s c l a r i t y .  They a rgue  t h a t  t h e  l e f t  cerebral  h e a i s p h e r e  

i s  b e s t  e q u i p p e d  t o  p r o c e s s  i n f o r m a t i o n  a t  hig.h levels of 

sensory r e s o l u t i o n ,  t h a t  is ,  when t h e  p e r c e p t  is c o m p l e t e  a n d  

d i s c r e t e ,  whereas  t h e  r i g h t  c e g b r a l  h e m i s p h e r e  is a t  a n  

a d v m t a g e  with more d i f f u s e  i n f  o r ~ a t i o n ,  For e x a m p l e ,  D e B e n z i  

a n d  S p i n n l e r  (1966)  f o u n d  t h e  p e r f o r m a n c e  of r i g h t  h e m i s p h e r e  

injured p a t i e n t s  t o  b e  i a p a i r e d  r e l a t i v e  t o  l e f t  i n j u r e d  

p a t i e n t s  on t h e  S t r ee t  Gesta l t  Comple t  on T e s t .  T h i s  t e s t  

requires t h e  i d e n t i f i c a t i o n  of f r a g m e n  1 ed p e r c e p t u a l  

i n f o r m a t i o n .  R a r r i n g t c n  a n d  James (1,967) f o u n d  i l a p a i r m e n t  i n  t h e  



r e c o g n i t i o n  o f  i n c c m p l e t e  p i c t u r e s  o f  o b j e c t s  t o  be  m o r e  s e v e r e  

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

left h e - m i s p h e r e  damage ,  T h u s ,  a L V P / R H  a d v a n t a g e  emerges i n  

c o n d i t i o n s  t h a t  d o  not allow o r  r e q u i r e  t h e  a c h i e v e i u e n t  o f  a 

c o m p l e t e  p e r c e p t ,  a n d  i t  is t h i s  which lies a t  t h e  basis. of the 

right h e n i s p h e r e *  s advan;age in' h o l i s t i c  p r o c e s s i n / .  S e r y e n t  . 
)i 

(1982c, 1982d)  d o e s  e l s e w h e r e  F r o v i d e  some  e x p e r i m e n t a l  s u p p o r t  

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

r e s u l t s  f r o m  d i f f e r e n c e s  i n  the s e n s o r i m o t o r  r e s o l u t i o n  
-1- . / J -  

c a p a c i t i e s  of e a c h  h e m i s p h e r e ,  T h i s  does n o t  mean t h a t  e ~ g h t  

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

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

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

the l e f t  h e m i s p h e r e ,  whose own c a ~ a c i t i e s  a r e  n o t  a l l o w e d  t - o  

emerge u n d e r  these c o n d i t i o ~ s .  T h e y  s t a t e  t h a t :  

the i d e a  may b e  examined by  d e t e r m i n i n g  whether a LVF/RH 
a d v a n t a g e  would d i s a p p e a r  when a  c l e a r  a n d  c o m p l e t e  
p e r c e p t  is a c h i e v a b l e ,  u n d e r  t h e  g i v e n  p r o c e d u r a l  
c o n d i t i o n s  (1981 ,  p. 552) . 

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

i J e n t i f  i c a t i o n  t a s k  of Yarzi e t  al. ( 1 9 7 4 ) ,  w h e r e  f a m o u s  p e o p l e  

h a d  t o  be i d e n t i f i e d ,  a  R V P / L H  s u p e r i o r i t y  emerged .  T h e  a u t h o r s  

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

e x p o s u r e  d u r a t i o n s  ( 4 0 0  m i l l i s e c o n d s )  a n d  t h e r e f o r e  l e s s  

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

~f accuracy. 

Finally, S e r q e n t ,  i n  a n o t h e r  a r t i c l e  ( l 9 8 2 a ]  , m a k e s  t h e  

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



same a n d  n o t  d i f f e r e n t  r e a c t i o n  times. In w h a t  is  known a s  a - 
"go /no -gon  p a r a d i g m ,  a  r e s p o n s e  is made only i•’ t h e  

t a c h i s t o s c p i c  f a c e  is  r e c o g n i z e d ,  when the face i s  d i f f e r e n t  

f r o m  t h e  t a r g e t  face, no r e s p o n s e  i s  made, F o r  e x a m p l e ,  

F i z z o l a t t i  and B u c h t e l  (1977), n o s c o v i t c h ,  S c u l l i o n ,  a n d  

C h r i s t i e  (1976) (experiments t h r e e  and f o u r )  c h o s e  a go/no g o  

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

increase the p r o b a b i l i t y  of a LVF/BH s u p e r i o r i t y  since saae 

r e s p o n s e s  a r e  i n  a o s t  cases more likely t o  b e  h o l i s t i c  a n d  

t h e r e f  o r e  p e r f o r m e d  f a s t e r  b y  t h e  r i g h t  hemsphere  ( P a t t e r s o n  a n d  

B r a d s h a v ,  1 9 7 5 ) .  T h i s  s u g g e s t s  that r e s e a r c h  on h e m i s p h e r i c  

3 i f f e r e n c e s  may b e  k i a s e d  t o w a r d s  a r i g h t  hemisphere 

i n v o l v e m e n t .  

T h e  a n a l y s i s  o f  S e r g e n t  a n d  B i n d r a  1 )  represents a 

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

p r o c e s s e s  t a p p e d  i n  t a c h i s t o s c o ~ i c  p r o c e d u r e s  when t h e y  a r e  u s e d  

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

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

m e t h o d o l o g y  a n d  the c o n c l u s i o n s  t h u s  d e r i v e d .  However ,  i t  c a n n o t  

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

l i t e r a t u r e .  I n  p a r t i c u l a r ,  t h e  f i n d i n g s  o f  G a l p e r  a n d  C o s t a  

? (1980) a n d  P r o u d  o o t  (1982) o f  o p p o s i n g  w i t h i n - s u b j e c t  ' 

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

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

i n t e g r a t e d  i n t o  t h e i r  a n a l y s i s .  - F u r t h e r m o r e ,  a l t h o u g h  not 

a c t u a l l y  s t a t e d  by t h e  a u t h o r s ,  the i o p l i  a t i o n  of t h e i r  J 



a r g u m e n t  i s  t h a t  under aore n a t u r a l  viewing conditions when 

clear percepts o f  faces are a v a i l a b l e ,  t h e  r i g h t  hemsphere may 

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

t h e  left  h e m i s p h e r q .  Sone c o n t r i b u t i o n  of t h e  l e f t  h e m i s p h e r e  i s"  

4 of  c o u r s e  s u p p o r t e d  by t h e  b r a i n  i n j u r y  l i t e ra tu re  just 

r e v i e w e d .  However ,  t h e  h y p o t h e s i s  o f  a u n i q u e  a n d  p r o m i n e n t  role 

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

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

in the folloving s e c t i o n ,  

P e r c e p t o d  -- T e c h n i q u e s  u s i g  Chimeric Paces 

W o l f f  (1933) n o t e d  t h a t  when f a c e s  were a r t i f i c i a l l y  

\. a i v i d e d  i n t o  left and r i g h t  h a l v e s  by b i s e c t i n g  p h o t o g r a p h s  
t 

l o n g i t u d i n a l l y ,  s u b j e c t s  r e p o r t e d  the right h a l f  t o  b e  B o r e  l i k e  

the original f a c e  t h a n  t h e  l e f t  h a l f ,  The  a p p a r & n t  asymmetry of 

faces was further d e m o n s t r a t e d  b y  m a k i n g  r i g h t - r i g h t  a n d  

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

c o m p o s i t e  bore closer r e s e m b l a n c e  t o  P I -  e o r i g i n a l  face. H i s  

r e s u l t s  h a v e  b e e n  r e p l i c a t e 6  by HcCurdy (1949)  a n d  Lindzey, 
-. 

? s i n c e ,  and  Kr i g h t  ( l g S 2 ) ,  It m i g h t  be c o n c l u d e d ;  f o l l o w i n g  

4 ' V o l f f ,  t h a t  these s t u d i e s  i n d i c a t e  t & a t  t h e  b i a s  for t h e  r i g h t  . 

s i d e  o f  t h e  f a c e  mas due t o  some p a r t i c u l a r  c o n t e n t  i n  t h e  face 

i t s e l f .  

~ i l b e r t  a n d  Bakan ( 1 9 7 3 )  q u e s t i o n e d  t h a t  the r e s e m b l a n c e  9 
-was a f u n c t i o n  cf the c h a r a c t e r i s t i c s  o f  t h e  f a c e  i t s e l f .  They 



proposed t h a t  it m i g h t  b e  d u e  t o  a p k t c e p t u a l  bias i n  t h e  
t? 

observer, By p h o t o g r a p h i c a l l y  r e v e r s i n g  t h e  face uith w h i c h  t h e  

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

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

l e f t  field p e r c e p t u a l  bias r a t h e r  t h a n  t h e  q u a l i t i e s  i n  t h e  

faces t h e a s e l v e s ,  I n  cther u o r d s ,  s u b j e c t s  usually c h o s e  t h e  

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

looking sore l i k e  t h e  original face. They h y p o t h e s i z e d  t h a t  t h e  , 

perceptual b i a s  m i g h t  b e  d u e  t o  a r i g h t  h e m i s p h e r e  

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

i m a g e  t r a n s f e r  from t h e  LVP t o  t h e  right h e m s p h e r e .  T h i s  

hypothesis w a s  based uFon t h e  g r o w i n g  r e s e a r c h  s t r o n g l y  

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

anatomical f a c t  t h a t  material i n  t h e  LVP projects d i r e c t l y  t o  

the r i g h t  hemisphere of the b r a i r -  The  p o s s i b i l i t y  t h a t  t h e  

e f fec t  might b e  d u e  t o  a l e f t  t o  r i g h t  s & a n n i n g  b i a s  d u e  t o  

r f a d i n g  h a b i t s  uas r e n d e r e d  u n l i u e l y  when the result uas 

replicated by n a t i v e  I s rae l i  s u b j e c t s ,  T u r t h e r m o r e ,  t h e i r  

reasoning based upon the cerebral  asymmetry 05 f u n c t i o n  was 

c o n s i s t e n t  u i t h  t h e i r  o b s e r v a t i o n  t h a t  when left handed  

s u b j e c t s ,  whom the research s u g g e s t s  may be l e s s  f u n c t i o n a l l y  

l a t e r a l i z e d  (Iiecaen a n d  S - a u g u e t ,  1971) were i n v e s t i g a t e d ,  n o  

clear p r e f e r e n c e  was g i v e n ,  This d i f f e r e n c e  between r i % h t  and 

l e f t  h a n d e r s  o n  this t e s t  was  r e p l i 2 c a t e d  b y  L a v s o n  (1978)- 
\ 

T h i s  saae d i f f e r e n t i a t i o n  b e t w e e n  l e f t  a n d  right h a n d e r s  

e s r e r g e s  when t h e  more t r a d i t i o n a l  t r e t h o d  of u n i l a t e r a l  
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t a c h i s t o s c o p i c  e r p  are is used .  HcKay (1979) f o u n d  t h a t  t h e  

largest p e r c e n t a g , d  o f  i n d i v i d u a l s  d e m o n s t r a t i n g  a  LVF/BH 

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

with n o  familial s i n i s t r - a l i t y .  B o t h  l e f t  h a n d e d n e s s  a n d  f a m i l i a l  
-4 

s i n i s t r a l i t y  were a s s o c i a t e d  w i t h  d e c r e a s e d  p e r c e n t a g e s  of 
6 

s u b j e c t s  e x h i b i t i n g  the p a t t e r n .  P i a z z a  ( 1 9 8 0 )  r e p o r t s  t h a t  only 

' r i g h t  handed s u b j e c t s  with-  no f a m i l i a l  s i n i s t r a l i t y  d e m o n s t r a t e d  

s i g n i f i c a n t  ,LVF/&H a d v a n t a g e s  f o r  t h e  p r o c e s s i n g  o f  f a c e s ,  L e f t  
a 
L h a n d e d n e s s  a n d  t h e  p r e s e n c e  o f  f a m i l i a l  si n a s t r a l i t y  resulted i n  

weaker lef t  o r  weak 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 s  i n  this - t a s k ,  

T h e s e  two s t u d i e s  a r e  a t  v a r i a n c e  w i t h  G i l b e r t  '(1977) who found  

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

- s i n i s t r a l i t y .  Yowever ,  h e  d i d  not c o n t r o l  f o r  t h e  i n t e r a c t i o n  of 

t h e  h a n d e d n e s s  a n d  f a s i i i a l  s i n i s t r a i i t y  variables a s  well a s  

d i d  t h e  two studies c i ted  a b o v e .  H e n c e ,  t h e  similar p a t t e r n  of 

results o b t a i n e d  about the d i f f e r e n c e s  i n  l a t e r a l i t y  p a t t e r n s  

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

and  t h e  p e r c p e t u a l  b i a s  test ,  s t r e n g t h e n s  t h e  c e r e b r a l  asymffietry 

e x p l a n a t i o n  of t h e  ~ e r c e p t n a l  b i a s  effect. 

Z l l i s  ( 1 9 7 5 )  s u g g e s t s '  t h a t  a more p l a c s i b l e  e x p l a n a t i o n  of 

t h e  p e r c e ~ t u a l  b i a s  e f fec t  c a n  b e  p s t u l a t e d  uFon a % o d e 1  o f  

a s y m m e t r y  i n  c e r e b r a l  attention p r o p o s e d  b y  K i n s b o u r n e  (1 973)  . 
K i n s b o u r ~ e  argues t h a t  when e i t h e r  h e m i s p h e r e  i s  t e m p o r a r i l y  

d o m i n a n t  ( t h e  left hemisphere d u r i n g  v e r b a l  a c t i v i t y ,  a n d  t h e  

r i g h t  -,- during t h e  a n a l y s i s  o f  v i s u a l  s p a t i a l '  i a a t e r i a l )  , t h e r e  is 

a  tendency f o r  c o n t r a l a t e r a l l y  d i r e c t e d  eye movemen t s  t o  o c c u r ,  
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i Thus, h e n  l o o k i n g  a t  f a c e s ,  t h e  r i g h t  h e m i s p h e r e  is more a c t i v e  

t h a n  t h e  left hemisphere, a n d  there i L a f i x a t i o n  b i a s  t o w a r d s  

t h e  l e f t  h a l f  o f  t h e  v i s u a l  f i e l d  f h a t  could w e l l  mediate t h e  

p r e f e r e n c e s  r e p o r t e d  b y  G i l b e r t  and Bakan (3973)- 

However, Campbell {1978) ,  u s i n g  t h e  p e r c e p t u a l  bias " 

p a r a d i g a ,  found LVP b i a s e s  w h e t h e r  t h e  f a c e s  were a l l o w e d  f ree  

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

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

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

slit i g a t e s  E l l i s ' s  o b j e c t i o n .  C a m p b e l l  ( 1978) used t h e  c h i a e r i c  

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

e x p r e s s i o n  is s u s c e p t i b l e  t o  l a t e r d l i z a t i o n  i n  t h e  o b s e r v e r -  I t  

was p r e d i c t e d  that,  f o r  r i g h t  handed  s u b j e c t s ,  a face i n  vhich a  
%A 

smile was c o n • ’  ined t o  one  h a l f  o f  t h e  face, t h e  o t h e r  half b e i n g  

e x p r e s s i o n l e s s ,  u o u l d  te p e r c e i v e d  a s  h a p p i e r  v h i l e  the smile 

u a s  on t h e  h a l f  o f  t h e  - f a c e  s e e n  i n  t h e  v i e w e r ' s  LVF. Ten Ben 

a n d  women were p h o t o g r a p h e d  o n c e  vhen  s a i l i n g  and o n c e  when 

relaxed, Each of t h e  ~ h o t o g r a p h s  was c u t  down the aidline of t h e  

face  and a s m i l e h a l f  combined  w i t h  a4 n o n - s m i l e - h a l f  for e a c h  

f a c e .  T h i s  p r o d u c e d  a pair  of c h i m e r i c  faces w i t h  a  h a l f  smile 

o n  the l ~ f t  o r  r i g h t ,  The c h i m e r i c  faces were r e p h o t o g r a p h e d  

a n d ,  using r e v e r s e d  negatives, m i r r o r  i m a g e s  of the two c h i m e r i c  

f a c e s  were a l s o  o b t a i n e d .  T h e  f a c e s  were exposed  e i t h e r  free 

v i e w  or a t  f i x a t i o n  i n  the t a c h i s t o s c o p e ,  A p a i r  of p i c t u r e s  of 

t h e  same person was shown one a t  a time, a n d  s u b j e c t s  were 

r e q u i r e d  t o  judge which member of e a c h  p a i r  l o o k e d  h a p p i e r .  The  



r e s u l t s  d e m o n s t r a t e d  t h a t  faces v e r e  more l i k e l y  t o  b e  j u d g e d  

h a p ~ i e r  when t h e  s s i l e  was i n  the LVF, Heller and L e v y  (1981) 

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

a n d  f o u n d  t h e  effect f o r  r i g h t  h a n d e r s ,  but n o t  l e f t  h a n d e r s ,  

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

one of t h e  visual fields d o e s  n o t  r u l e  o u t  the possibilty of a 
ly 

t r u e  a s y m m e t r y  i n  the h u a a n  face a s  well. Campbel l  (1978) found 

that t h e  L V 9  b i a s  was more a s r k e d  f o r  ~lrirror t h a n  f o r  normal 

o r i e n t a t i o n s ,  T h i s  i n d i c a t e s  that u n d e r  t h e  c o n d i t i o n s  of the 

e x p e r i m e n t ,  sitters s m i i e d  more w i t h  t h e  left h a l f  o f  t h e i r  

face, Such a f i n d i n g  i s  a c t u a l l y  q u i t e  c o n s i s t e n t  w i t h  a 

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

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

muscles, w i t h  a g r e a t e r  p r e p o n d e r a n c e  of c o n t r a l a t e r a l  

p r o j e c t i o n s ,  p a r t i c u l a r l y  i n  t h e  lower half of t h e  f a c e *  Similar 

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

~ o s e d  e x p r e s s i o n s  (Sackheiu a n d  G u r , .  1978) , b u t  also s p o n t a n e o u s  

e x p r e s s i o n s  (Yeller a n d  Levy,  l 9 8 l ) -  A n a l y s i s  of video 
e 

recordings h a v e  a l s o  r e p o r t e d  t h e  l e f t  s i d e  of the f a c e  t o  b e  

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

h a n d e d n e s s  a n d  sex h a v e  been f o u n d  i n  some s t u d i e s  ( f l o s c o v i t c h  

a n d  Olds, B o r o d  a n d  C a r o n ,  1 9 8 0 ) .  S i n c e  t h e  p r e s e n t  
- 

w i t &  t h e  p e r c e p t i o n  of faces  r a t h e r  t h a n  

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

B o u e v e r ,  t h e  intriguing p o s s i b i l i t y  exists that t h e  s i d e  of t h e  

face which d o a i n a t e  t h e  vieuer's i m p r e s s i o n  uhV h e  o r  s h e  is 
,/ + 



l o o k i n g  a t  a n o t h e r  person i s  n o t  the s i d e  which t h e  e x p r e s s e r  is 

u s i n g  most s t r o n g l y ,  

A t  any rate, t h e  reports o f  a L V F  bias d e s c r i b e d  i n  t h e  

a b o v e  body of l i t e r a t u r e  when v i e w i n g  c h i a e r i c  faces d o e s  

s u g g e s t  that t h e  r i g h t  hemisphere may, e v e n  under free viewing 

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

faces, 

Is T h e r e  2 U n i e  A n a l y z e r  f o r  Faces &g t h e  B r a i n ?  -- - 

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

i n  t h e  p e r c e p t i o n  of f a c e s ,  does t h a t  r o l e  represent a n y t h i n g  

more t h a n  a n  a d v a n t a g e  i n  t h e  p e f c e p t i o n  o f  complex 

visual-spatial s t i m u l i  or the global, h o l i s t i c  ~ c d e  o f  

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

r e c o g n i z i n g  faces  involve a n  e v o l u t i o n a r y  p r e d i s p o s i t i o n  f o r  

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

n e c e s s a r i l y  r e la te  t o  the a b i l i t y  t o  r e c o g n i z e  o t h e r  common 

objec t s?  a 

A sezies of e x p e r i m e n t s  b y  Yin (1969, 1970) a r g u e  f o r  a 

face s p e c i f i c  r e c o g n i t i o n  s y s t e m .  I n  t h e  first of t h e s e  ( Y i n ,  . 
1969)  , h e  d e m o n s t r a t e d  with n o r m a l s  t h a t ,  compared  w i t h  o t h e r  

classes of s t i l r n l i  ( h o u s e s ,  a i r p l a n e s ,  men i n  m o t i o n ) ,  t o  v h i c h  

we a r e  e x p o s e d  i n  - a n  u p r i g h t  p o s i t i o n ,  the r e c o g n i t i o n  of  f a c e s  

is best i n  a n  u p r i g h t  o r i e n t a t i o n  and  v p r s t  when i n v e r t e d ,  4in 
L- 

i n t e r p r e t s  t h i s ' d i s F r o p o r t i o n a t e  d e t r i m e n t a l  e f f e c t  of  i n v e r s i o n  



o n  f a c i a l  r e c o g n i t i o n  as i n d i c a t i n g  a u n i q u e  factor r e l a t e d  o n l y  

t o  f a c e s ,  Tints results h a v e  b e e n  r e p l i c a t e d  bp C a r e y  a n d  

Diamond (1977) .  

I n  a  s e c o n d  s t u d y ,  Yin  ( 1 9 7 0 )  r e p e a t e d  t h e  e x p e r i m e n t  with 

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

p o s t e r i o r  c e r e b r a l  i n j u r i e s ,  p a t i e n t s  u i t h  o t h e r  u n i l a t e r a l  
4 

i n  juries ( m a i n l y  l e f t  h e l i s p e r e ) ,  a n d  n o r m a l  s u b j e c t s .  The 

o2right a n d  i n v e r t e d  p r e s e n t a t i c n s  o f  h o u s e s  d i d  n o t  show t h e  

same d i s s o c i a t i n g  p e r f  or raance  b y  t h e  two p a t i e n t  g r o u p s ,  T h e  

r i g h t  p o s t e r i o r  g r c u p  d i d  worse o n  b o t h  tests, t h o u g h  the 

d i f f e r e n c e s  were n o t  s i g n i , f  i c a n t -  T h e  c r u c i a l  r e l a t i o n s h i p  was 
1' B 

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

recognizing inverted f a c e s ,  still a c o m ~ l e x  v i s u a l  s t i m u l u s ,  b u t  

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

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

i n  t h e  r e c o g n i t i o n  cf k o t h  u p r i g h t  a n d  i n v e f t e d  h o u s e s .  P i n  

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

u p r i g h t  f a c e s  which patients with t h e s e  l e s i o n s  l o s t ,  Tuo 

o b j e c t i o n s  l e v e l l e d  a g a i n s t  Yin's work a r e  t h e  f a i l u r e  t o  

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

f a c e s  a n d  houses, Z l l i s  (1975)  s t a t e s  t h a t  u n t i l  s t i m u l i  of 

c o a p a r a b l e  c o m p l e x i t y  and f a m i l i a r i t y  t o  faces c a n  b e  f o u n d ,  

Tin's c o n c l u s i o n s  a r e  n o t  s t r o n g .  

I n g 2 t e  f 1979)  a t t e l e p t e d  t o  c c n t r o l  f o r  these t w o  
3 



s h e  u s e d ,  a n d  repeated Yinas p r o c e d u r e ,  D e s p i t e  t h e  attempt t o  
i 

c o n t r o l  t h e  c o m p l e x i t y  o f  t h e  tuo sets of s t i m u l i ,  t h e  e f f e c t  o f  

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

faces t h a p  on  the r e c o g n i t i o n  o f  . h o u s e s ,  She  t e s t e d  the 
4 ,- 

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

ref lect  t h e  greater f a m i l i a r i t y  of t h e  ~ o b j e c t s ~ t _ h ~ , t h e  

d i s t i n c t i v e  f e a t u r e s  of u p r i g h t  faces t h a n  t h o s e  of houses, T o  - 
P. 

t e s t  t h i s ,  w h i t e  s u b j e c t s  were shown  p h o t o g r a p h s  o f  w h i t e  faces 

a n d  a p r e s u a a b l y  less  f a m i l i a r  c a t e g o r y  of b l a c k  faces. If the 

i n v e r s i o n  e f fec t  was due t o  d i f f e r e n c e s  i n  t h e  d i f f e r e n t i a t i o n  
C 

of t h e  se ts  o f  s t i m u l i ,  i t  was p r e d i c t e d  t h a t  t h e  i n v e r s i o n  - 

effect  v o u l d  b e  g r e a t e r  f o r  w h i t e  f a c e s .  T h i s  p r e d i c t i o n  was n o t  

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

i n v e r s i o n  effect' f o r  b l a c k  and  white f a c e s  i n  white s u b j e c t s  

w o u l d  argue against t h e  objection t h a t , -  i t  is g r e a t e r  f a m i l i a r i t y  

of faces c o m p a r e d  t o  h o u s e s  t h a t  a c c o u n t s  for the g r e a t e r  
h 

i n v e r s i o n  effects o f  t h e  . f o r m e r ,  

L e e h e y  e t  a l -  (1978) a d a p t e d  Yin's m e t h o d o l o g y  to  a - - -  

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

f o r  t h e  r e c o g n i t i o n  o f  u p r i g h t  a n d  i n v e r t e d  faces  under 
---- 1- 

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

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

p e r c e p t i o n  a t  a f a c e - s p e c i f i c  l e v e l  as well a s  a g e n e r a l  v i s u a l  

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

\j . 

f i e l d  of v i e w  a a d  o r i e n t a t i o n  of face  s t i m u l i ,  W h a t e v e r  t h e  

E e g r e e  of LVF/BH a d v a n t a g e  o f  u p s i d e  down f a c e s  ( v i s u a l  s t i i a u l w  



e q o l a l l y  coraplex t o  u p r i g h t  faces) ,  t h i s  a d v a n t a g e  should b e  even - 
g r e a t e r  f o r  u p r i g h t  faces ( a s  c o m p a r a b l e  p a t t e r n s ,  a n d  

b' 

a d d i t i o n a l l y  a s  upri$h,t faces),  T h e i r  r e s u l t s  were c o n s i s t e n t  

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

s i g n i f i c a n t l y  b e t t e r  i n  t h e  LVP/RH, t h e  L V P  a d v a n t a g e  f o r  

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

T h i s  pattera o f  r e su l t s  was r e p l i c a t e d  by ncKay ( 1 9 7 9 ) -  

E l l i s  a n d  S h e p h e r d  (1975) ,  02 t h e  o t h e r  hand ,  f a i l e d  t o  f i n d  
% 

s u c h  a n  i n t e r a c t i o n ,  However, t h e i r  r e s u l t s  a r e  less c r e d i b l e  

t h a n  t h o s e  of t h e  o t h e r  i n v e s t i g a t o r s ,  T h e i r  s a m p l e  was s m a l l  

( e i g h t  s u b j e c t s )  , and t h e i r  e x p o s u r e  time (15 m i l l i s e c o n d s )  was CC 

s o  s h o r t  a s  t o  raise the q u e s t i o n  o f  w h e t h e r  t h e i r  s t i m u l i  were 

a c t u a l l y  p r o c e s s e d  a s  faces (Chi, 1977) , T h i s  l a t t e r  p o s s i b i l i t y  

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

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

R e c e n t l y ,  S t ,  J o h n  (1981) c r i t i c i z e d  the p r a c t i c e  o f  

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

t h e  i s s u e  of t h e  e x i s t e n c e  o f  a  u n i q u e  a n a l y z e r  f a r .  faces. H e  

c o n c l u d e s  that the r e s u l t s  a r e  d i f f i c u l t  t o  i n t e r p r e t  i f  o n e  

considers that i n v e r t e d  f a c e s  a r e  p r o b a b l y  less f a m i l i a r ,  more  
9 

d i f f i c u l t ,  a n d  o u s t  b e  presented f o r  l o n g e r  e x p o s o r &  d u r a t i o n s  

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

u p r i g h t  p r e s e n t a t i o n s ,  Recall S e r g e n t  a n d  B i n d r a ' s  a n a l y s i s  o f  

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

. t a c h i s t o s c o ~ i c  paradigm. St. J o h n  c h o s e  p i c t u r e s  of t w o  k i n d s  o f  

coamon f a m i l i a r  s h o e s ,  s n e a k e r s  a n d  l o a f e r s ,  i n  d i f f e r e n t  

3 3 



o r i e n t a t i o n s  a n d  p r e s e n t e d  thes i n  pairs u n i l a t e r a l l y  i n  a  

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

t r i a l  w h e t h e r  t h e  shoes were t6e  same or  d i f f e r e n t .  S u b j e c t s  

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

o r i e n t a t i o n s .  Io o r d e ;  t o  r u l e  o u t  t h e  p o s s i b i l i t y  of p r i m i n g  o f  

t h e  r i g h t  hemisphere d u e -  t o  t h e  f a c i a l  d i s c r i m i n a t i o n  t a s k ,  h e  
1 

ran t h e  t w o  d i f f e r e n t  t a s k s  i n  separate e x p e r i n e n t a l  s e s s i o n s ,  

Under  these c o n d i t i o n s ,  t h e r e  was a  s i g n i f i c a n t  L Y P j R B  a d v a n t a g e  

for faces only and n o t  shoes, Also i n p o r t a n t  was t h e  f a c t  t h a t  
.I 

both e r r o r  and r e a c t i o n  time measures i n d i c a t e d  that t h e  t a s k s  

were of e q u a l  d i f f i c u l t y .  T h u s  t h e  v i s u a l  f i e l d  x object 

i n t e r a c t i o n  c o u l d  n o t  b e  a t t r i b u t e d  t o  d i f f e r i n g  levels of 

d i f f i c u l t y  on d i s c r i m i n a t i n g  t h e  two kinds o f  o b j e c t s ,  One o f  

t h e  i n t e r p r e t a t i o n s  o f  these r e s u l t s  o f f e r e d  by t h e  a u t h o r  is 

t h e  presence of  a u n i q u e  analyzer f o r  faces  i n  t h e  r i g h t  

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

a b i l i t i e s  t h a t  t h e  hemisphere may p o s s e s s .  

It would  seem t h a t  a n y  r e s o l u t i c n  o f  this issue rests 
6 

u l t i m a t e l y  on a c o n s e n s u s  a s  t o  what other object p o s s e s s e s  t h e  

same d e g r e e  o f  c o m ~ l e x i t y ,  f a m i l i a r i t y ,  a n d  m e a n i n g f u l n e s s  aS a 

h u m a n  f a c e ,  a n d  c a n  t h e r e f o r e  b e  u t i l i z e d  as an a p p r o p r i a t e  - i n  r e s e a r c h .  



Ti' E m o t i o n  in F a c i a l  g ~ c e s s i n q  

I f  faces  are  a u n i q u e l y  p r o c e s s e d  v i s u a l  _stimuli, what 

m i g h t  a c c o u n t  f o r  t h i s  u n i q u e  q u a l i t y ?  P i n  s u g g e s t s  t h a t :  

. , , t h e  d i f  f e r e n c &  i n  l o o k i n g  a t  upside down faces 
r e s u l t s  m a i n l y  f r o m  t h e  i n a b i l i t y  t o  d i s c r i m i n a t e  t h e  
n e x p r e s s i o n n  o f  t h e  face o r  some o t h e r  a t t r i b u t e  
r e l a t i n g  t o  t h e  f a c e  a s  a  s o c i a l  object; p a t i e n t s  w i t h  
right p o s t e r i o r  i n j u r i e s  were u n a b l e  t o  a p p r e c i a t e  f u l l y  
s u c h  a t t r i b u t e s  i n  t h e  first place,  p e r h a p s  t r e a t i n g  
faces a s  o t h e r  t y p e s  of non-human o b j e c t s  and  were 
c o n s e q u e n t l y  less a f f e c t e d  b y  i n v e r s i o n  ( Y i n ,  1 9 7 0 ,  
p .401) .  

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

faces, T h i s  is c o n s i s t e n t  w i t h  t h e  a c c u m u l a t i n g  c l i n i c a l  ( R o s s  

and Plesulam, 1979) a n d  e x p e r i m e n t a l  (Carrpon a n d  A a c h s o n ,  1 9 7 3 )  

e v i d e n c e  t h a t  t h e  r i g h t  h e m i s p h e r e  i s  more  responsive t o  t h e  

e m o t i o n a l  s a l i e n c e  o f  stimuli t h a n  is the left. T h i s  n o t i o n  i s  

close t o  t h a t  o f  t l o c h b e r g  ( 1 9 6 8 )  who s u g g e s t e d  t h a t  f a c e s  a r e  

seen a s  w h o l e s ,  a n d  well r e m e m b e r e d ,  o n l y  b e c a u s e  t h e y  f x p r e s q  - 
t h a t  t h e  o a i f i e d  g e s t a l t  o f  a p a r t i c u l a r  f ace  is f o r m e d  a n d  

m a i n t a i n e d  b y  f e a t u r e s  i n  e x p r e s s i v e  harmony.  

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

a d v a n t a g e  fo r  p r o c e s s i n g  faces  w o u l d  b e  g r e a t e s . t  when l o o k i n g  a t  

e x t r e m e l y  e m o t i o n a l  f a c e s  a n d  less when the faces a r e  n e u t r a l -  

E a r l y  studies d i d  n o t  c o n t r o l  f o r  t h i s  v a r i a b l e ,  R e c e n t l y ,  

s t u d i e s  h a v e  a p p e a r e d ,  a l l  us i 'ng t a c h i s t o s c o ~ i c  ~ a r a d i g t a s ,  w h i c h  J 

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

and e n o t i o n a l i t y  of the f a c i a l  s f  h u l i .  , 



L e y  and B r y d e n  (1979) u s e d  a s  s t i m u l i  c a r t o c n  drawings o f  

f i v e  a d u l t  aa le  c h a r a c t e r s ,  each w i t h  f i v e  e m o t i c n a l  expressio,ns 

ran j i n g  f r o m  e x t r e m e l y  p o s i t i v e ,  ~ i l d l y  positive, n e u t r a l ,  

m i l d l y  n e g a t i v e ,  t o  e x t r e m e l y  n e g a t i ~ e .  S i n g l e  s t i m u l i  were 

p r e s e n t e d  u n i l a t e r a l l y  f o r  85 m i l l i & o n d s .  ~ t&jec ts  were a s k e d  

t o  coinpare  t h i s  target f a c e  t o  a s u b s e q u e n t  c e n t r a l l y  p r e s e n t e d  q+ 
f a c e ,  and t o  d e c i d e  w h e t h e r  t h e  e ~ o t i a n a f  e x p r e s s i o n  of t h e  t w o  

.f 

f a c e s ,  a n d  the character  r e ~ r e s e n t e d  by them, were t h e  same o r  

d i f f e r e n t .  S i g n i f i c a n t  L V F j R H  s u p e r i o r i t i e s  f o r  b o t h  c h a r a c t e r  

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

a c c u r a c y  a e a s u r e ,  

To  e x a m i n e  the i n d e p e n d e n c e  o f  t h e  c h a r a c t e r  a n d  e m o t i o n  

effect,  t uo a n a l y s e s  o f  c o v a r i a n c & - , y e r e  c a r r i e d  o u t .  When t h e  
\\ 

i n f l u e n c e  of the c h a r a c t e r  e r ror  v a r i d n c e  was removed ,  a l l  o f  

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

error a n a l y s i s  were m a i n t a i n e d ,  I n  'fact, t h e  s i g n i f i c a n c e  l e v e l s  

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

m i n i m a l l y  t o  v a r i a t i o n s  i n  t h e  e m o t i o n  e r r o r  me'ans, i n d i c a t i n g  

t h a t  t h e  f a c e  r e c o g n i t i o n  d i d  n o t  a f f e c t  e m o t i o n  r e c o g n i t i o n .  B 

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

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

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

iain effect f o r  v i s u a l  f i e l d s ,  -The a u t h o r s  c o n c l u d e :  

T h e r e  a re  two p o s s i b l e  e x p l a n a t i o n s  f o r  t h i s  r e s u l t -  
F i r s t ,  t h e  p r i m a r y  a n a l y s e s  s u g g e s t  t h a t  t h e  c h a r a c t e r  
effect is s ~ l l e r  t h a n  t h e  e m c i i o n  effect, S e c o n d ,  t h e  
c h a r a c t e r  e f f e c t - m a y  b e  2 a r t l y  d u e  t o  t h e  e m o t i o n a l  
e x p r e s s i o n  effect (Ley and Bryden ,  1979, p, 1 3 6 ) -  -4" 



e 

T h e  LVP/BH s u p e r i o r i t y  f o r  e m o t i o n  j u d g m e n t s  was related to  

t h e  d e g r e e  of a f f e c t i v e  p x p r e s s i o n .  The LVF s u p e r i o r i t y  was 
% 

highly s i g n i f i c a n t  for& e x t r e m e l y  p o s i t i v e  e x g r e s s i o n  a n d  
/ 

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

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

m i l d l y  n e g a t i v e  e m o t i o n s ,  T h e  relations hi^ o f  d e g r e e  of e m o t i o n  

t o  t h e  character r e c o g n i t i o n  was n o t  a s  c l e a r  cut, T h e r e  was a 

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

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

l a r g e s t  v i s u a  1 f i e l d *  d i f f e r e n c e s  occurred with t h e  e x t r e m e l y  

n e g a t i v e  e m o t i o n a l  e x ~ r e s s i o n .  

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

the . l a r g e s t  LVP a d v a n t a g e s  f o r  b d t h  t h e  character a n d  e m o t i o n  

d i s c r i m i n a t i o n  t a s k s  i s  c o n s i s t e n t  w i t h  some s t u d i e s  which 

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

n e g a t i v e  e m o t i o n s  and  t h e  phere more i n v o l v e d  i n  

p r o d u c i n g  p o s i t v e  e m o t i o n s  R o s a d i n i ,  1967) a n d  a 

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

affect (Dimond a n d  F a r r i n g t o n ,  1 9 7 7 ) .  These results a r e  n o t  

a l w a y s  found, however (Harman a n d  R a y ,  1977 ;  t l i l n e r ,  1957) .  

S u b e r i  a n d  HcKeever  (1977) f o u n d  t h a t  the p r e s e n c e  o f  

e m o t i o n  i n  memor ized  f a c e s  r e s u l t e d  i n  a n  a u g m e n t a t i o n  of LVF 

s u p e r i o r i t y >  T h e i r  s t i m u l i  were 16 f a c i a l  p h o t o g r a p h s  from e a c h  
4 

of f o u r  mode l s .  E a c h  ~ o d e l  p r o j e c t e d  a  " n e u t r a l w ,  "happy*,  

n s a d l l , - l a n d  f f a n g t y w  f a c i a l  e x p r e s s i o n .  T h e y  wore h o o d s  which 
- 

- - 

c o v e r e d  t h e i r  e a r s  and  h a i r l i n e s ,  S u b e r i  a n d  BcKeever  r a n  t h r e e  



g r o u p s  of female s u b j e c t s ,  S u b j e c t s  i n  each g r o u p  m e m o r i z e d  t w o  
1 

t a r g e t  faces and vere l a t e r  t e s t e d  u s i n g  u n i l a t e r a l  

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

the t a c h i s t o s c o p i c a l l y  presented face was t h e  same or  d i f f e r e n t  

t h a n  o n e  of t h e  faces t h e y  h a d  e e m o r i z e d ,  One g r o u p ,  Group 

N e u t r a l ,  studied neutral targets a n d  vere r e q u i r e d  t o  

d i s c r i m i n a t e  these f r o m  n e u t r a l  n o n - t a r g e t  faces, A s e c o n d  

g r o u p ,  G r o u p  E m o t i o n a l ,  m e m o r i z e d  and d i s c r i m i n a t e d  a l l  

e n o t i o n a l  faces. The f i n a l  g r o u p ,  G r o u p  Mixed ,  was d i v i d e d  i n t o  

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

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

o t h e r  h a l f  v i e w i n g  neo t r a l  t a r g e t  a n d  e m o t i o n a l  non-  t a r g e t  

faces. T h e  a u t h o r s  f o u n d  t h a t  the o r d e r  of t h e  g r o u p s  o n  LVF/BH 

s u p e r i o r i t y  m a g n i t u d e  , from f i r s t  t o  l e a s t ,  was G r o u p  

E m o t i o n a l ,  G r o u p  E i x e d ,  a n d  G r o u p  N e u t r a l ,  F u r t h e r ,  t h e  

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

t h e  g r o u p s ,  T h u s ,  i t  a p p e a r e d  t h a t  the presence of e m o t i o n a l  

a•’•’ ect t e n d e d  t o  a u g m e n t  t h e  LVF/RH s u p e r i o r i t y ,  b u t  n o t  

s i g n i f i c a n t l y  s o =  

A p o s t  h o c  analysis h e l p e d  t o  clarify t h e  s i t u a t i o n ,  T h e  

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

s u r p r i s e  t h a t  t h e  n o n - t a r g e t  faces l o o k e d  a s  they d i d ,  w h i c h  

suggested t h a t  t h e y  vere n o - t  r e c o g n i z e d  d i s t i n c t l y  i n  t h e i r  owa 

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

faces was based p r i n c i p a l l y  o n  t a r g e t  r e c o g n i t i o n  o r  lack of i t -  

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



p e r f o r ~ a n c e  o f  t y p e  of t a r g e t  face a e m o r i z e d ,  Half o f  t h e i r  
4. 

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

t h e  o t h e r  h a l f  h a d  m e m o r i z e d  e m o t i o n a l  t a r g e t  faces, I n  a n  

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

T r o n p s  e x h i b i t e d  a s i g n i f i c a n t  LVF/RH a d v a n t a g e  and  t h a t ,  

a d d i t i o n a l l y ,  a s i g n i f i c a n t  groups x f i e l d s  i n t e r a c t i o n  existed. 
1 

S u b j e c t s  who n a d  m e a o r i z e d  e m o t i o n a l  t a r g e t  faces e x h i b i t e d  a 

l a r g e r  LVF/RH s u p e r i o r i t y  than d i d  subjects who m e m o r i z e d  

n e u t r a l  t a r g e t  face,  

H h i l e  t h e r e  was a s i g n i f i c a n t  o v e r a l l  LVP/RH a d v a n t a g e  i n  

S u b e r i  a c d  H c K e e v e r g s  d a t a ,  d i f f e r e n c e s  i n  r e a c t i o n  time f o r  t h e  

t w o  h a l f  f i e l d s  d i d  n o t  r e a c h  s i g n i f i c a n c e  ( ~ < . 1 0 )  i n  t h e  G r o u p  

N e u t r a l  c o n d i t i c n  w h i c h  used o n l y  neutral faces, T h i s  p a t t e r n  of 

r e s u l t s ,  t o g e t h e r  w i t h  Ley a n d  B r y d e n ' s  f i n d i n g  t h a t  t h e  v i s u a l  

f i e l d  effect  d i s a p ~ e a r e d  when a n  a n a l y s i s  o f  c o v a r i a n c e  was . 
c o n d u c t e d  o n  e e o t i c n  d i s c r i a i n a t i o n  e r r o r s ,  s u g g e s t s  t h a t  i t  is 

8- 

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

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

a/ 
' s u b j e c t s  were f e n a l e s  (17 of t h e  20 s u b j e c t s  in ,  the L e y  a n d  

B r y d e n  s t u d y  were female), It c c u l d  b e  a r g n e d  t h a t  females a r e  

less l a t e r a l i z e d  t h a n  males i n  v i s u a l  s p a t i a l  s k i l l s  (HcGlone  

and  D a v i d s o n ,  1 9 7 3 )  a n d  t h a t  u n e m o t i o n a l  faces  a r e  closer  t o  

b e i n g  s i m p l y  visual s p a t i a l  s t i m u l i ,  D i f f e r e n t  r e s u l t s  m i g h t  

h a v e  been o b t a i n e d  u s i n g  m a l e s .  ~ i z z o l a f t i  et a l -  ( 1 9 7 1 )  

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



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

D i x o n  ( 1 9 7 7 )  t h u s  set  o u t  to c o m p a r e c  aales a n d  f e n a l e s  i n  

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

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

c o n t r o l  f o r  a c o n f o u n d i n g  f ac to r  w h i c h  existed i n  S u b e r i  a n d  

M c K e e v e r S s  ( 1 9 7 7 )  s t u d y  (which i s  a l s o  p r e s e n t  i n  L e y  a m  

B r y d e n t s  design), It could be  a r g u e d  that e ~ o t i o h a l  f aces  a r e  
/ 

aore n complex" s p a t i a l l y  t h p  n e u t r a l  faces: thus, j u d g i n g  
& 

e a o t i o n a l  faces p e r m i t s  t h e  bight h e n i s p h e r e  t o  s o r e  
L \ 

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

a b i l t i e s .  D i x o n  ( 1 9 7 7 )  a t t e a p t e d  t o  d e v i s e  a test of t h e s e  

a l t e r n a t i v e  " s p a t i a l  m e a o r y t t  a n d  I t e m o t i o n a l  a e m o r y n  h y p o t h e s e s ,  

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

variables i n  3 d e f i n i t e  manner, 

D i x o n v s  (1 977) p r o c e d u r ~ -  u a s  i d e n t i c a l  t o  S u b e r i  and 

B c K e e v e r s s  (1977)  e x c e p t  t h a t  h e  u s e d  c n l  t h e  n e u t r a l  f a c e s  \ 
u t i l i z e d  by t h e  l a t t e r .  To v a r y  t h e  e m o t i o n a l i t y  o f  t h e  iaces, 

two sets o f  i n s t r u c t o n s  were given, O n e  g r o u p  o f  subjects was 

asked t o  i m a g i n e  t h a t  t h e  p e r s o n s  v h o s e  faces t h e y  memor ized  

were e i t h e r  d e p r e s s e d  a n 3  u n h a p ~ y  ( n e m c t i o n a l w  i n s t r u c t i o n s )  o r  

r e l a x e d  a n d  a t  e a s e  ( " n e a t  r a l "  i n s t r u c t i o n s )  . T h e s e  i n s t r u c t i o n s  

v e r e  carried o u t  d u r i n g  t h e  f i v e  m i n u t e  m e m o r i z a t i o n  period a n d  

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

i n s t r u c t e d  b u t  n o t  n e u t r a l l y  i n s r o c  ted females. e x h i b i t e d  a 

L V F / B H  s u p e r i o r i t y .  S u r p r i s i n g  i n  terms of t h e  r e s e a r c h  up  t o  

t h a t  p o i n t ,  males failed t o  e x h i b i t  a LVF s u p e r i o r i t y  i n  e i t h e r  



i n s t r u c t i o n a l  c o n d i t i o n .  However, r e g a r d l e s s  of i n s t r u c t i o n a l  

c o n d i t i o n  o r  sex, s u b j e c t s  who p e r c e i v e d  t h e  faces a s  e m o t i o n a l  

( a s  n e a s u r e d  by their r a t i n g s  o n  a e m o t i o n a l - u n e m o t i o n a l  b i p o l a r  

s c a l e )  d e m o n s t r a t e d  d LVF/BH s u p e r i o r i t y .  One u n a c c o u n t e d  f o r  

r e s u l t  was t h a t  aales, b u t  n o t  femapes, who r a t e d  the f a c e s  a s  

u n e n o t i o n a l  t e n d e d  (p< ,10 )  t o  towards a R V f / L H  s u p e r i o r i t y .  

D i r o n  c o n c l u d e d  t h a t  t4he r e s u l t s  s u p p o r t e d  t h e  R e m o t i o n a l  

memory* mode l  and m i t i g a t e d  the " s p a t i a l  complexityn model: f o r  

e x p l a i n i n g  t h e  LVF a d v a n t a g e  f o r  e m o t i o n a l  f a c i a l  stimuli. A 

m a j o r  c o n t r i b u t i o n  of his study is the need  f o r  i n d i v i d u a l  

v a l i d i t y  checks on t h e  

s u b j e c t s .  

It is i n t e r e s t i n g  

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

e k o t i o n a l i t y  m a n i p u l a t i o n  i n  e x p e r i m e n t a l  
t 

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

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

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

face is h y p o t h e s i z e d  t o  R p u l l w  a f a c e  t o w a r d s  t h e  r 3 g h t  

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

B i n d r a  (1981) , o t h e r  f a c t o r s  i n ,  a t a c h i s t o s c o p i c  p r o c e d u r e  c a n  

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

t h r o u g h  the i n t e r a c t i o n  w i t h  t h e  f a c e s  d u r i n g  t h e  five m i n u t e  b 
n e r n o r i z a t i o n  p e r i o d  a n d  t h e  time b e t w e e n  b l o c k s ,  the s u b j e c t s  

\ 

would b e  q u i t e  famil iar w i t h  t h e  s t i m u l i ,  h l s o ,  i t  is 

c o n c e i v e a b l e  t h a t ,  i n  D i x o n g s  (1977) p r o c e d u r e ,  d u r i n g  t h e  f i v e  

m i n u t e  m e a o r i z a t i o n  p e r i o d  i n  which s u b j e c t s  were a s k e d  t o  
\ 

i a a g i n e  t h e  t a r g e t  faces  a s  b e i n g  "re laxedw and @at easeU or 

d d e n e d ,  f r a n t i c a l l y  unhappy a n d  d e e p l y  d e p r e s s e d "  (p, 67)  , 



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

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

' a t  easev and b c o m ~ o s e d '  m i g h t  A3&-f taken t o  d e s c r i b e  t h e m  a t  t h e  

time t h e  p i c t u r e s  were t a k e n  ( p .  71)," T h i s  might " p u l l "  t h e  

face t o v a r d s  t h e  l e f t  h e n i s p h e r e .  R o u e v e r ,  t h e  Amount of 

e m o t i o n a l i t y  p e r c e i v e d  by each s u b j e c t  would  " p u l l t q  t h e  face 
+ 

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

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

e m o t i o n a l i t y  faTtotor was n o t  the verba l  a e d i a t i o n  

involved i n  p r o c e s s i n g  t h e  face vou1,d ~ e s u l t  i n  a BVF/Lfl 

s u p e r i o r i t y .  T h a t  t h i s  d i d  , n o t  cccor f o r  females may reflect 

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

a n d  f e a a l e  b r a i n s  ( f lcGlone,  1980)-  

T h u s  f a r ,  the r e s e a r c h  d e m o n s t r a t e s  t h a t  d e g r e e  o f  

e m o t i o n a l i t y  of faces d i d  seem t o  e n h a n c e  r i g h t  h e m i s p h e r e *  

d o m i n a n c e  f o r  f a c e s ,  and raises some q u e s t i o n  a s  t o  w h e t h e r  t h e  

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

all. 

Hansch a n d  P i z z o l o  (1980) i n v e s t i g a t e d  l a t e r a l i t y  e f f e c t s  

f o r  c h a r a c t e r  and e m o t i o n  d i s c r i m i n a t i o n  on two s e p a r a t e  t a s k s  
2 

by u n i l a t e r a l l y  presenting i n  a  a se t  o'f t h r e e  

n e u t r a l  . f a c e s  o r  a se t  o f  t h r e e  e m t i c n a l  e x p r e s s i o n s ,  T h e r e  was 

a s i g n i f i c a n t  LVF/BE a d v a n t a g e  o n l y  f o r  +e t a s k  i n v o l v i n g  

e m o t i o n a l  e x p r e s s i o n s ,  H o v e v e r ,  s i n c e  t h e  LVP a d v a n t a g e  b e t w e e n  

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

c o n c l u d e d  t h a t  face p e r c e p t i o n  c o u l d  n o t  b e  i @ o l a t e d  from t h e  
/ 



p & c e p t i ~ d  of emt  i o n a l  - e x p r e s s i o n ,  A l t h o u g h  t h e i r  s amp le  

i n c l u d e d  b o t h  males a n d  females, t h e y  were n o t  c o m p a r e d -  

DeKosky, Heilaan, Bowers, a n d  V a l e n s t e i n  (1 980) c o m p a r e d  

primarily male right h e m i s p h e r e  d i s e a s e  p a t i e n t s ,  l e f t  /'- 
h e m i s p h e r e  disease p a t i e n t s ,  a n d  c o n t r o l  p a t i e n t s  on a series of 

f o u r  free v i e w  t a s k s  u s i n g  ~ h o t o g r a p h s  o f  faces, T h e s e  f o u r  

t a s k s  were a character d i s c r i a i n a t i o n  t a s k  i n v o l v i n g  n e u t r a l  - 
faces, a %&&r%?heretg s u b j e c t s  were r e q u i r e d  t o  name t h e  f a c i a l  

e m t i o n  p r e s e n t e d  i n  a ~ h o t o g r a p t ,  a t a s k  w h e r e  the s o b  jec6 was 

r e q u i r e d  t o  select  f r o a  a nuaber of iaces t h e  o n e  d e m o n s t r a t i n g  

a 'named t a r g e t  e a o t ' i o n ,  and a s a f n e - d i f f e r e n t  e m o t i o n  

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

s i g n i f i c a n t l y '  w o r s e  r e l a t i v e  t o  c o n t r o l s  o n  a l l  t h e  t a s k s  e x c e p t  

the one in which subjects were r e q u i r e d  t o  select a named t a r g e t  

e m o t i o n ,  w h e r e  the difference between t h e  t u o  b r a i n  disease 
. . 

g r o u p s  f a i l e d  t o  r e a c h  s i g n i f i c a n c e .  However ,  i t  -was * o n l y  on t w o  

t a s k s ,  t h e  c h a r a c t e r  d i s c r i m i n a t i o n  a n d  t h e  e m o t i o n  - 
% 

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

per form s i g n i f i c a n t l y  worse t h a n  t h e  n o r m a l  c o n t r o l s .  T h i s  wou ld  

s u g g e s t  t h a t  t h e s e  two t a s k s  most c l e a r l y  r e p r e s e n t  t h e  

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

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

e x p r e s s i v e  o r  r e c e p t i v e .  

St ranss  a n d  H o s c o v ' i t c h  ( 1 9 8 1 )  compared i d g n t i t y  a n d  

e a o t i o n a l  e x p f e s s i o n  perception w i t h  a normal s a ~ p l e ,  T h e i r  task 

demands, h o w e v e r ,  were Bore d i f f i c u l t  because i d e n t i t y  a n d  . 



e x p r e s s i o n  d i s c r i m i n a t i o n s  h a d  t o  b e  made a c r o s s  s i x  d i f f e r e n t ,  . ' 

c h a r a c t e r s  and s i x  e x g r e s s i o n s .  For e x a m p l e ,  a same j udgment  

a p p l i e d  when t h e  two  t a c h i s t o s c o p i c a l l y  f l a s h e d  f a c e s  e x p r e s s e d  

t h e  same emotion r e g a r d l e s s  of w h e t h e r  the two a c t o r s  were t h e  

same o r  d i f f e r e n t .  Conversely, i d e n t i t y  matches h a d  t o  be a a d e  

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

t h e  same actor d i s p l a y i n g  two d i r f e r e n t  e m o t i o n s  would still  b e  
Y 

j u d g e d  as a same response i n  t h e  character d i s c r i m i n a t i o n  t a s k ,  ' 

Expression and i d e n t i t y  q s c p i d i n a t i o n  t a s k s  were run s e p a r a t e l y  
\$ -' 

u s i n g  a memry free p a r a d b m ,  w h e r e  t h e  two f a c e s  t o  be 
.L f 

d i s c r i m i n a t e d  were p r e s e n t e ~ s i u u l t a n e o u s l y  i n  the same visual 
< 

f i e l d .  T h e  express ion  d i s c r i m i n a t i o n  t a s k  was r e p e a t e d  i n  a 

memory p a r a d i g m  cts were r e q u i r e d  t o  match  t h e  

u n i l a t e r a l l y  a p r e v i o u s l y  memorized t a r g e t  
i 

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

b o t h  males and f e m a l e s  d e m o n s t r a t d  s i g n i f i c a n t  LBP/Bii a d v a n t a g e s  
* 

f o r  sarae r e s p o n s e s  t h o u g h  differ@@ r e s p o n s e s  d i d  n o t  , y i e l d  

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

f a c e  a n d  e x p r e s s i o n  p e r c e p t i o n  call upon s i m i l a r ,  though n o t  

i d e n t i c a l ,  b r a i n  m e c h a n i s m s  ' s i n c e  the perception of f a c i a l  

---f e x p r e s s i o n s  i n  their'design took l o n g e r  t h a n  the p e r c e p t i o n  of 

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

time for  the f a c i a l  expression t a s k s ,  b u t  males were f a s t e r  than  

females on t h e  d i s c r i  ~ i a a t i o n  of f a c i a l  i d e n t i t y .  I n  p a r t i c o i a r ,  

the authors note t h a t  a s p a e t r i e s  f avo r ing  t h e  r&t heai~phere 

were .ore r e l i a b l s  i n  a d t t l t  f e ~ a l e s  t h a n  i n  n a l e d  a n d  t h e  



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

a s  d i d  males i n  f ace  a n d  e x p r e s s i o n  p e r c e p t i o n  tasks. 

. A s imi la r  c o n c l u s i o n  i s  r e a c h e d  b y  L a v a d a s ,  O n i l t a ,  and 

R i c c i - B i t t i  ( 1 9 8 0 ) ,  u b o  c o a ~ a r e d  males a n d  f e m a l e s  on a n  

e m o t i o n a l  d i s c r i m i n a t i o n  task. I n  a go/no-go p r o c e d u r e ,  t h e  

a u t h o r s  u t i l i z d  t h e  s i x  e a o t i o n s  o f  t h e  Eknan and  F r e i s e n  

(1975) se t  - n e u t r a l ,  happy ,  sad, s u r p r i s e ,  d i s g u s t ,  and a n g e r ,  

At the b e g i n n i n g  of each series, s u b j e c t s  were r e q u i r e d  t o  

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

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

t h a t  series, T h i s  design seemed t o  p e r m i t  a separation of t h e  
f 

p r o c e s s e s  i n v o l v e d  i n  t h e  p e r c e ~ t i o n  of f a c i a l  e x p r e s s i o n s   fro^ 

those u n d e r l y i n g  t h e  g e r c e p t i o c  of f a c e s  p e r  se, a e  t a s k  

r e q u i r e d  t h e  subjects t o  compare e a c h  s t i m u l u s  t o  a  mental 

r e p r e s e n t a t i o n  of ao  a f f e c t i v e  c a t e g o r y  i r r e s p e c t i v e  o f  t h e  f a c e  

a c t u a l l y  p r e s e n t e d .  T h e  r e s u l t s  showed a  s i g n i f i c a n t  LVF/RH 

s u p e r i o r i t y  for f e n a l e s  b u t  n o t  f o r  m a l e s *  T h e r e  was  a l s o  a  s e x  

main  e f fec t  s i g n i f ' i c a n t  o n l y  o n  t h e  b a s i s  on a  o n e - t a i l e d  test ,  

P e ~ a l e s  y i e l d e d  f a s t e r  r e a c t i o n  times t h a n  males, 

Thus f a r ,  t h e  r e s e a r c h  seems t o  l e a n  s o a e w h a t  t o v a r d s  a 

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

night be s o m e w  h a t  ncre r i g h t  h e m i s p h e r e  l a  t e r a l i z ~ d  t h a n  males ,  

i 
k, ~/ 

' A l t h o u g h  B u c h t e l ,  C a m p a r i ,  d e  Risio,  a n d  Rota  (1978)  h a d  

r e p o r t e d  a  LVP/i?H s n p e r i o r i t j  for  s a d  a n d  h a p g y  e x ~ r e s s i o n s  when 

oat t h a t  B u c h t e l  e t  a l .  u t i l i z e d  o n l y  t h r e e  facial e x p r e s s i o n s  - 



I 
(one of thea neutral), a n d  a r g u e  t h a t  t h e r e f o r e  t h e i r  task was 

T 
less s e n s i t i v e  i n  t h e  s e p a r a t i o n .  of t h e  e m o t i o n a l  a n d  v i s u a l  

s p a t i a l  c o m p o n e n t s  of t h e  t a s k ,  

However, a s t n d p  by S a f e r  (1981) f u r t h e r  c o m p l i c a t e s  t h e  

- - # '  
issue, Sdfer made t h e  o p p o s i t e  p r e d i c t i o n ,  H e  ~ r e d i c t e  

males would  d e m o n s t r a t e  a l a r g e r  r i g h t  hemisphere a d v a  

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

p e r f o r m a n c e  of the female left h e m i s p h e r e  - r e l a t i v e  t o  t h e  a a l e  
I 

l e f t  hemisphere, H i s  i n t e r e s t i n g  h y p o t h e s i s  i s  b a s e d  o n  r e p o r t s  

t h a t  f e m a l e s  a r e  likely t o  be more practiced a n d  s k i l l e d  t h a n  

, males i n  d e s c r i b i n g  t h e i r  emo t i a n a l  f e e l i n g s  (Cozby,  ' 1973) a n d  

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

e m o t i o n a l  f e e l i n g s  ( C o p c h i k  a n d  Leventhal, 1974). H e  p r o p o s e d  
4 

t h a t  f emazes' g r e a t e r  i n t e g r a  t i a n  of emat i o n a l  e x p e r i e n c e s  w i t h  

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

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

c i t e s  t h e  l i t e r a t u r e  which s u g g e s t s  that f e m a l e s  are somewhat 

- more l i k e l y  t h a n  males t o  use v e r b a l  s t r a t e g i e s  and skills i n  

tes ts  of s p a t i a l  abiltip, such as  locating a b r i e f l y  p r e s e n t e d  

aot (Kimura,  1969) . 
In Experiment 1, s u b j e c t s  saw 120 p a i r s  of f a c i a l  

e x p r e s s i o n s  of s i x  d i f f e r e d t  e m o t i o n s .  Sobjects saw one 

expression from t h e  p a i r  i n  t h e  centre  of a s r a l l  s c r e e n  f o r  

e i g h t  s e c o n d s ,  Half t h e  , s u b j e c t s  were tom 50 e m ~ a t h i z e  w i t h  
/ 

t h i s  f irst  expression and h a l f  were t o l d  tu l a b e l  'it, T h e  seconds  

e x p r e s s i o n  i n  t h e  F a i r  was t h e n  b r i e f l y  e x p o s e d  t o  e i t h e r  t h e  



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

r e s p o n s e  w h e t h e r  the two e x p r e s s i o n s  r e ~ r e s e n t e d  s a  re  o r  

different emotions, Across the t w o  c o n d i t i o n s ,  Safer found 

greater accuracy froa the LVF/RH for t h e  a a l e s  o n l y ,  A s  

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

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

I n  the v e r b a l  l a b e l l i n g  group,  t h e r e  were n o  l a t e r a l - a s y m a e t r i e s  

f o r  either sex. I n  t h e  e m p a t h y  c o n d i t i o n ,  t h o u g h  b o t h  males 

a n d  f e m a l e s  exhibited a L V F / R B  a d v a n t a g e ,  was s i g n i f i c a n t  

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

o n l y  o n e  t o  d e m o n s t r a t e  a  BVP/LH s u p e r i o r i t y  v h i c h ,  a l t h o u g h  i n  

itself v a s  not s i g n i f i c a n t l y  d i f f e r e n t  from zero, was 

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

\ T o  d e m o n s t r a t e  t h a t  the sex d i f f e r e n c e  o b t a i n e d  a b o v e  was 

s p e c i f i c  t o  emotional ~ r o c e z s i n g  a n d  not g e n e r a l  v i z u a l  s p a t i a l  

abilty, S a f e r  repeated t h e  e x p e r i r a e n t  b u t  w i t h  a f a c i a l  i d e n t i t y  

task, Here, a  same judgment  would  r e f e r  t o  t h e  comparison o f  

' i d e n t i c a l  s l i d e s ,  t h a t  is,  same p e r s o n  a n d  same e x p r e s s i o n ,  

whereas a d i f  ferencf j u d g a e n t  would  i n d i c a t e  e i t h e r  a  d i f f e r e n t  

p e r s o n  o r  a d i f f e r e n t  e x p r e s s i o n ,  Labelling and . e m p a t h y  

i n s t r u c t i o n s  were n o t  u s e d  s i n c e  S a f e r  c o n s i d e r e d  them t o  b e  

t h e o r e t i c a l l y  i r r e l e v a n t  f o r  t h i ~  task, H e  r e a s o n s :  

. J  Whereas  b o t h  v e r b a l  a n d  i m a g e r y  codes a r e  l i k e l y  t o  b e  
u s e f u l  i n  recognizing e ~ o t i c n a l  e x ~ r e s s i o n s ,  imagery 
c o d e s  are l i k e l y  t o  be auch  adre effective t h a n  v e r b a l  
codes i n  r e c o g n i z i n g  u n f e d i l i a r  f a c e s  (p -95)  * 

I n  t h i s  new t a s k ,  b o t h  m a l e s  and f e a a l e s  d e m o n s t r a t e d  a LVF/RA 

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

t 
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r e s u l t s  o b t a i n e d  f r o s  t h e  two experiments s u p p o r t  t h e  

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

Their d i f f e r e n t i a t i o n  rests p r i f l a r i l y  i n  the use of  l e f t  

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

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

case of f erpales, u h e r ' e a s  face d s c r i m i n a t i o n  rel ies p r i a a r i l y  on 

i m a g e r y  c o d i n g ,  more  t h e  ~ d o l t a i n  of t h e  right h e m i s p h e r e ,  S a f e r ' s  

a r g u m e n t  would  b e  s e o n g e r ,  of c o u r s e ,  i f  h e  had  i n  f a c t  

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

d i s c r i a i n a t i o n  task. T h i s  v c u l d  more  d i r e c t l y  demonstzat-e t h a t ,  
7 

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

e v e n  when, a s  i n  h i s  study, e m o t i o n a l  f a c e s  a r e  used, 

F i n a l l y ,  the f i n d i n g s  of R e u t e r - L o r e n z  and D a v i d s o n  (1981) 

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

e x p r e s s i o n s  of t h e  same i n d i v i d u a l  were p r e s e n t e d  

s i m u l t a n e o u s l y ,  o n e  t o  e a c h  v i s u a l  field, a n d  s u b j e c t s  v e r e  9 
r e q u i r e d  t o  i d e n t i f y  t h e  s i d e  c o n t a i n i n g  t h e  a f f e c t i v e  f a c e .  

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

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

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

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  f o r  p o s i t i v e  a n d  negative e m o t i o n ,  

However,  S t r a u s s  a n d  LIoscov i t ch  (1981) f a i l e d  t o  f i n d  s u c h  a  

3 i f f e r e n c e  b e t w e e n  h a ~ ~ y  a n d  s a d  faces. Their task, t h o u g h ,  was 

f a r  more difficult, p r o b a b l y  r e q u i r i n g  nose n h i g h e r  l e v e l  

a b s t r a c t i n g w  ( M o s c o v i t c h  a n d  S c u l l i o n ,  1976)'- 



Sex D i f f e r e n c e s  is C e r e b r a l  i l syg~ t r i e s  f of Fac ia l  P r o c e s s i n g  -- 
& 

- T h e  sex d i f f e r e n c e s  t h a t  a r e  emerging frcm t h e  r e c ~ n t  

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

i n t e r e s t i n g  i n  view o f  the f a i l u r e  t o  r e p o r t  such differences in 

t h e  body of l i t e r a t u r e  p r e c e e d i n g  t h e  c c n c e r n  w i t h  t h e  

e m o t i o n a l i t y  of t h e  facial s t i m u l i .  T h e  f a i l u r e  t o  r e p o r t  
-8 

d i f f e r e n c e s  waLs s i g n i f i c a n t  i n  view of t h e  s u g g e s t i o n  by s e v e r a l  

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

facial p r o c e s s i n g ,  may be more l a t e r a l i z e d  i n  men t h a n  women 

(Kimara ,  1969 ;  &%lone and Davidson ,  1973 ; PlcGlone a n d  Kertesz, 

1 9 7 4 ) -  However, o t h e r  r e s e a c h e r s  using s i m i l a r  t a s k s  h a v e  

r e p o r t e d  no sex d i f f e r e n c e s  i n  degree o f  l a t e r a l i z a t i o n  ( f o r  - 
e x a m p l e ,  E h r l i c h m a n ,  1972)  . 

With  t h e  e x c e p t i o n  of  o n e  s t u d y  ( B i z z o l a t t i  and B u c h t e l ,  

1 9 7 7 ) ,  which w i l l  be discussed i n - d e t a i l  l a t e r ,  t h e  

t a c h i s t o s c o p i c  s t u d i e s  do n o t  r e p o r t  sex d i f f e r e n c e s  i n  the 

l a t e r a l i z a t i o n  of f a c i a l  r e c 0 g n i t i o . n .  # a n y  s t u d i e s  h a v e  n o t  

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

for s e x  d i f f e r e n c e s .  (Ellis a n d  S h e p h e r d ,  1975 ;  G e f f e n  e t  al,, 

1 9 7 1 ;  # o s c o v i t c h  et a l , ,  l?76), o r  h a v e  u s e d  ony m a l e s  

( R i z z o l a t  t i  e t  a l ,  , 1971 ; Z o c c o l a t t i  a n d  Oltman, 1 9 7 8 ) -  S t u d i e s  

u t i l i z i n g  f e m a l e s  h a v e  d e m o n s t r a t e d  t h e  e x p e c t e d  LVF/RB 

superiority ( B i l l i a r d ,  1 9 7 3 ;  L e y  a n d  B r y d e n ,  1 9 7 9 ;  R e y n o l d s  a n d  

J e e v e s ,  1978). O t h e r  s t u d i e s  h a v e  l o o k e d  a t  s e x  d i f f e r e n c e s  a n d  

n o t  f o u n d  them ( F i n l a y  a n d  F r e n c h ,  1 9 7 8 ;  G i l b e r t ,  1 9 7 7 ;  L e e h e y  

f 



e t  al., 1978; P a t t e r s o n  and B r a a s h a w ,  1975; Hannap and Rogers, 

I W g ) ,  i n c l u d i n g  s e v e r a l  s t u d i e s  u s i n g  c h i l d r e n  a s  subjects 

( g a r c e l  a n d  Ragan,  1975; R e y n o l d s  a n d  J e e v e s ,  1978; -Young and 

E l l i s ,  1976).  T a k e n  t o g e t h e r ,  t h e  s t u d i e s  i n  which f e m a l e s  h a v e  

e x h i b i t e d  a LVF/%R s u p e r i o r i t y  c o v e r  t h e  s p e c t r u m  of d i f f e r e n t  

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

t a c h i s t o s c o p i c  studies, 

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

f ace  r e c o g n i t i o n  task ( R i z z o l a t t i  a n d  B u c h t e l ,  1977) .  D.aring a 

p r a c t i c e  s e s s i o n ,  s u b j e c t s  l e a s n e d  t o  r e c o g n i z e  p h o t o g r a p h s '  o f  

f o u r  faces, t w o  o f  which v e r e  d e s i g n a t e d  as . t a r g e t  faces, P a c e s  

v e r e  p r e s e n t e d  u n i l a t e r a l l y  f o r  100 m i l l i s e c o n d s  and  t h e  s u b j e c t  

was r e q u i r e d  t o '  i n d i c a t e  manoallp w h e t h e r  e a c h  f a c e  was o n e  o f '  

t h e  t a r g e t  faces. R e a c t i o n  t i n e  was t h e  d e ~ e n d e n t  v a r i a b l e .  

Hales d e m o n s t r a t e d  a  significant LVP/Ba s u ~ e r i o r i t p  but f e a a l e s  
d 

d i d  n o t ,  The a u t h o ~ s  reduced t h e  e x p o s u r e  time t o  20 

s i l l i s e c o n d s  t o  make t h e  task = o r e  s e n s i t i v e  t o  hemisphere 

differences. Under  this c o n d i t i o n ,  t h e  h e m i s p h e r e  d i f f e r e n c e  l n  

a a l e s  was m a r k e d l y  increased but t h e r e  was s t i l l  no e v i d e n c e  o f  

l a t e r a l i z a t i o n  i n  t h e  female s u b j e c t s ,  T h e  a u t h o r s  c o n c l u d e d  

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

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

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

s p e c i a l i z e d  r i g h t  h e m i s p h e r e  mechanism t o  be  a c t i v a t e d .  T h e y  

a r g u e  t h a t  p r e v i o u s  s t u d i e s  which report LVF/BH s u p e r i o r i t y  f o r  

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



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

t h e  u n i l a t e r a l  p r e s e n t a t i o n )  o r  l o n g e r  e x p o s u r e  times. 

- T h e i r  h y p o t h e s i s  i s  not w i t h o u t  some b a s i s -  C h i  (1 977) 

l l teasured  t h e  threshold f o r  r e c o g n i t i o n  of a c e n t r a l l y  p l a c e d  

. p h o t o g r a p h  of a  highly f a m i l i a r  face. T h e  s u b j e c t s  i n  h e r  ( 
e x p e r i m e n t  h a d  a m ~ l e  experience w i t h  the r e s t r i c t e d  set o f  e i g h t  

p h o t o g r a p h s ,  a l l  of  which d e p i c t e d  c o l l e a g u e s  '23 k wn f o r  s e v e r a l  

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

c i r c u m s t a n c e s  was 4 2  m i l l i s e c o n d s ~  E l l i s  a'nd S h e p h e r d  (1975)  

t a c h i s t o s c o p i c a l l y  e x p o s e d  u p r i g h t  a n d  u p s i d e  down f a c e s  f o r  1 5  

m i l l i s e c o < n d s ,  C o n t r a r y  t o  c o n s i s t e n t  f i n d i c g s  by s e v e r a l  

r e s e a r c h e r s  ( Y i n ,  1 9 6 9 ;  L e e h e y  et al., 1978; AcKay, 1 9 7 9 )  t h e y  

d i d  n o t  find - u p r i g h t  f a c e s  t o  be tetter r e c o g n i z e d  t h a n  u p s i d e  

down f a c e s ,  L e e h e y  e t  a l -  (1978)  s u g g e s t  t h a t  this u n e x p e c t e d  

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

f a c e s  t o  b e  p r o c e s s e d  a s  such. It may b e  t h a t  b e c a u s e  of t h e  100 

n i l l i s e c o n d ,  a n d  c e r t a i n l y  t h e  20  m i l l i s e c o n d ,  exposure times 

u s e d  b y  R i z z o l a t t i  a n d  B u c h t e l  ( l 9 7 7 ) ,  t h e i r  faces were n o t  i n  
f 

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

s t i m u l i ,  T h e  LVP s u p e r i o r i t y  f o r  males but n o t  females would be  

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

wales f o r  v i s u a l  s p a t i a l  s t i m u l i .  Recall  t h a t  ~e rgen-nd  B i n d r a  

( 1 9 8 1 )  a r g u e  t h a t  t h e  more d e g r a d e d  t h e  s t i m u l i  a r e ,  t h e  mo&a 

LVF/RH a d v a n t a g e  is f a v o r e d ,  

Y e t  L e y  a n d  B r y d e n  (1977)  a n d  Safer (1981)  o b t a i n e d  LVP/RH 
5 

a d v a n t a g e s  f o r  f e m a l e s  on  a f ace  discrimination t a s k  a t  85 



a i l l i s e c o n d s  a n d  30-50 m i l l i s e c o n d s  r e s p e c t i v e l y .  Bovever ,  in 

both t h e s e  cases, u n l i k e  t h e  R i z ' z o l a t t i  a n d  B n c h t e l  , (1977)  s t u d y  

which a tilized n e u t r a l  f a c e s ,  e m o t i o n a l  faces Mere u s e d , ~ I n  t h e  

Ley' a n d  i l ryden  s t u d y ,  t h e  e a o t i o n a l  a s p e c t  of  t h e  t a s k  was 

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

c h a r a c t e r  d i s c r i a i n a t i o n ,  Recall t h a t  when Ley a n d  Bryden  

c o v a r i e d  o u t  t h e  e m o t i o n  d i s c r i m i n a t i o n  e r r o r s ,  t h e  LVF 

advantage f o r  c h a r a c t r r  r e c o g n i t i o ' n  d i s a p p e a r e d ,  R e c a l l  a l s o  the 

S o b e r i  a n d  McKeever (1977) s t u d y  w i t h  females w h e r e  a L V P / B B  was 

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

reach s i g n i f i c a n c e  f o r  t h e  g r o u p  t h a t  saw o n l y  n e u t r a l  faces. 

t T h i s  s n g g e s t s  t h a t  t h e  e m o t i o n a l  v a l e n c e  o f  f a c e s  may b e  an 

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

c e r e b r a l  a s y m m e t r i e s  f o r  processing p h y s i o g n o m i c  s t h  li. ? m 
R i z z o l a t t i  and  B u c h t e l ' s  c o n c l u s i o n  t h a t  more i n f o r m a t i o n  may b e  

required f o r  females i n  o r d e r  t o  a c t i v a t e  a n e u r c l o g i & l l y  

e l a t e r a l i z e d  mechanism f o r  f a c i a l  p r o c e s s i n g ,  m i g h t  b e  modified , 
i n  the f o l l o w i n g  way, Both  exposur time and  e m o t i o n a l i t y  may be ie 
m o d e r a t i n g  v a r i a b l e s  i n  a c c o u n t i n g  f o r  t h e  p a t t e r n  of r e su l t s  

o b s e r v e d  w i t h  sex d i f f e r e n c e s  i n  the l a t e r a l i z a t i o n  of f a c i a l  

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

the r e s e a r c h  i n  face p e r c e ~ t i o n .  S i n c e  i n  a a n y  studies the f a c e s  

were o b t a i n e d  f ro la  y e a r b o o k  p h o t o s ,  it is q u i t e  p o s s i b l e  t h a t  i n  

s e v e r a l  of t h e  e a r l y  s t u d i e s ,  tle p h y s i o g n o m i c  s t i m u l i  had a 

h i g h  degree of e m o t i o n a l  v a l e n c e ,  E m o t i o n a l  v a l e n c e  a n d  exposure 

time, t h e  l a t t e r  v a r i a b l e  noted b y  R i z z o l a t t i  a n d  B u c h t e l  



[ 1 9 7 7 ) ,  may b e - a a d i t i v e  i n  c a u s i n g  a f a c e  t o  h e  p e r c e i v e d  a s  a  

face r a t h e r  t h a ~  a s  g e n e r a l  visual s p a t i a l  material. Greater 

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

or nhnnanH q u a l i t y  of n e u t r a l  f a c e s .  T h e  d u r a t i o n  of e x p o s u r e  

r e q u i r e d  may b e  inversely r e l a t e d  t o  t h e  d e g r e e  of e i u o t i o n a l i t y  

i n  the face, s i o c e  fhe l a t t e r  may b e  t h e  m a j o r  quality t h a t  

*makes a f a c e  a human and social  o b j e c t ,  d i s t i n c t  from o t t e r  

v i s u a l  s p a t i a l  s t i m u l i -  T h a t  t h e  m a l e s ,  b u t  n o t  t h . e  f e m a l e s ,  

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

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

face  may be  a less  c r u c i a l  f a c t o r  i n  d e t e r m i n i n g  t h e  LYF/EB 

s u p e r i o r i t y  f o r  males. I n  t h e  case of n e u t r a l  T e s ,  t h e i r  r i g h t  

h e m i s p h e r e  a d v a n t a g e  may d e r i v e  ~ r o $  t h a t  h e m i s p h e r e ' s  a d v a n t a g e  

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

females B a y  n o t  share  (RcGIone a n d  D a v i d s o n ,  1 9 7 3 ) .  

T h i s  l i n e  of- r e a s c n i n g  f o r a s  t h e  b a s i s  o f  t h e  f i r s t  of  t h e  

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

An Exan ina t*  of S g g  D i f f e r e n c e s  in the R o l e  of E m o t i o n a l  - 
Valence D e t e r a i n i n q  C e r e b r a l  ~ y m a e t r i g s  in the P r o c e s s i n q  of --- 
Facia l  S t i m u l i  --- --- t 

One p u r p o s e  of t h e  p r e s e n t  i n v e s t i g a t i o n  w i l l  be  t o  

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

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

males a n d  females, 



T h e  s p e c i f i c  h y p o t h e s i s  b e i n g  i n v e s t i g a t e d  is as  f o l l o w s ,  

T h e  LVP/AH s u p e r i o r i t y  u s u a l l y  d e m o n s t r a t e d  in males for f a c i a l  
'p 

p r o c e s s i n g  can be a t t r i b u t e d  t o  t h a t   hemisphere*^ d o m i n a n c e  i n  

both v i s u a l  s p a t i a l  a n d  e a o t i o n a l  s t i m u l i -  I n  t h e  case of 

f e a a l e s ,  the 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 ' f a c e s  is mo e 
\ b  

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

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

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

e m o t i o n a l  material  nay, i n  f a c t ,  b e  e v e n  g r e a t e r  f o r  f e a a f e s  

t h a n  f o r  m a l e s  is s u g g e s t e d  b y  t h  s t u d i e s  d e s c r i b e d  ear l ier  by  

L a v a d a s  e t  al. (1980) and S t r a u s s  d H o s c o r i t c h  ( I g R I ) ,  who 

r e p o r t e d  females t o  b e  more r e l i a b l  "'a- r i g h t  hemisphere 

l a t e r a l i z e d  o n  t a s k s  of e m o t i o n a l  d i s c r i m i n a t i o n ,  A simPlar 

s u g g e s t i o n  is ~ r o v i d e d  i n  a s t u d y  b y  D a v i d s q n  a n d  S c h w a r t z  

(1976). I n  t h e i r  s t u d  y ,  f e n a l e s  d i s p l a y e d  s i g n i f i c a n t l y  g rea te r  

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

d i d  males, 

I t  ' s h o u l d  be e m p h a s i z e d  t h a t  t h e  p r e s e n t  h y p o t h e s i s  d i f f e r s  

f r o m  t h e  i s sue  e r ~ l o r e d  i n  the L a v a d a s  e t  a l -  (1980) a n d  S t r a u s s  

a n d  f i o s c o v i t c h  (1981) s t u d i e s ,  They c o m ~ a r e d  m a l e s  , a n d  f e m a l e s  

on t a s k s  of e m o t i o n a l  d i s c r i m i n a t i o n ,  v h e r e i n  s u b j e c t s  were 

r e q u i r e d  t o  judge whether t w o  e x p r e s s i o n s  were the same or 

d i f f e r e n t .  Thus, t h e  demand c h a r a c t e r i s t i c s  of t h e  e x p e r i m e n t  

r e n d e r e d  t h e  e a o t i o n a l  a s p e c t s  o f  t h e  task a s  highly s a l i e n t -  

That s u c h  a b i 8 s i n g  towards one h e m i s p h e r e  b y  v a r y i n g  demand 

c h a r a c t e r i s t i c s  o f  t h e  e x p e r i m e n t  can  o c c u r ,  h a s  been shown b y  



L e v p  a n d  T r e v a r t h e n  (1976) v i t h  s p l i t  b r a i n  p a t i e n t s  a n d  Seamon 

a n d  Gazzaniga (1973) v i t h  n o r m a l  s u b j e c t s .  

T h e  present h y p o t h e s i s  r e f e r s  only t o  t h e  t a s k  of c h a r a c t e r  
--, 

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

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

LVP/RB a d v a n t a g e  f o r  t h e  t a s k ,  T h i s  m o r e  c l e a r l y  

s e p a w e s  t h e  s k i l l  of face p e r c e p t i o n  from i ts  e a o t i o n a l  

c o m p o n e n t s ,  a n 3  e x a m i n e s  v b e t h e r  t h e  l a t e r a l i  t y  p a t t e r n s  o f  

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

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

(1969) .  The p r e s e n t  h y p o t h e s i s  is t h a t  t h i s  is t h e  case f o r  

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

the s t i m u l i  w h i c h  also c o n t r i b u t e s  t o  its L V F / R f l  a d v a n t a g e ,  

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

e m o t i o n a l i t y  of t h e  s t i a a l i -  N o t e  t h a t  a l t h o u g h  b o t h  S t r a u s s  a n d  

B o s c o v i t c h  (1981)  a n d  Safer (1981)  d i d  c o m p a r e  males a n d  f e m a l e s  

on  just a ' c h a r a c t e r  d i s c r i m i n a t i o n  t a s k ,  t h e y  u s e d  e m o t i o n a l  

faces. O n l y  t w o  s t u d i e s  ( S u b e r i  a n d  i c g e e v e r ,  1977: yxon ,  1977) 1 T' 
h a v e  c o n t r o l l e d  f o r  t h e  f a c t o r  of e m o t i o n a l  sa leace  o b  a 

c h a r a c t e r  d i s c r i m i n a t i o n  t a s k .  S u b e r i  a n d  HcKeever (1977) u s e d  

.r < 

t w o  sets o f  faces,  a  p i o r i  d e f i n e d  n e q t r a l  and e m o t i o n a l ,  a n d  

reported a LVF/RH a d v a n t a g e  fgr t h e i r  female s u b j e c t s  n e a o r i z i n g  
/I 

t h e  e s o t i o n a l  set,  t u t  n o t  t h e  n e u t r a l .  T h e  most s t r a i g h t f o r w a r d  

~ e t b o d  of i n v e s t i g a t i n g  t h e  p r e s e n t  h y p . o t h e s i s  t h e n  q o u f d  be t o  

r e p l i c a t e  t h e  p r o c e d u r e  of Suberi a n d  B c K e e u e r ,  using o n l y  their 

S r o u p  N e u t r a l  a n d  G r o u p  E m o t i o n a p  c o n d i t i o n s ,  and i n c l u d i n g  male 
- =  



a s  well a s  female s u b j e c t s ,  T h i s  in f a c t  w i l l  be the d e s i g n  o f  
,- 

' t h e  p r e s e n t  i n v e s t i g a t i o n .  The s p e c i f i c  p r e d i  i s  t h a t  f o r  
1 

n e u t r a l  f a c e s ,  t h e r e  w i l l  b e  a L V f / R H  males, - b u t  

' n o t  for females, O r ,  a t  least ,  t h e  L V f / R H  effect will b e  " 

s i g n i f i c a n t l y  g r e a t e r  f o r  males ,  females may still  d e m o n s t r a t e  a 
9 

b n *  >LVI/RH a d v a n t a g e  slnce i t  is virtually i i p o s s i b l e  f o r  e v e n  

" n e u t r a l M  faces t o  be  c o P a p l e t e l y  devoid of e m o t i o n ,  90r t h e  

e m o t i o n a l  f a c e s ,  however ,  t h e  LVF/RA s u p e r i o r i t y  will e r i e r g e ,  f o r  

b o t h  sexes a n d  may; i n  f a c t ,  be  s i g n i f i c a n t l y  g r e a t e r  f o r  

f emales ,  

Dixon (1977) a t t e m p t e d  t o  e x p l o r e  an i d e n t i c a l  h y p o t h e s i s .  

Rat h e r  t h a n  d i r e c k l y  r e p l i c a t i n g  S u b e r i  and BcKeever ,  however ,  

h e  used  o n l y  t h e  n e u t r a l  faces a n d  m a n i p u l a t e d  ' t h e i r  e m o t i o n a l  

v a l e n c e  b y  h a v i n g  s u b j e c t s  i m a g i n e  t h e  people whose f a c e s  t h e y  

memor ized  t o  b e  u s a d "  ( e m o t i o n a l  c o n d i t i o n )  o r  "relaxedH 

( n e u t r a l  c o n d i t i o n ) .  H i s  most  c l e a r c u t  f i n d i n g  d i d  n o t  i n v o l v e  
3 

these n a n i p u l a t i c n s ,  H e  r e p o r t e d  t h a t  o n l y  t h o s e  s u b j e c t s  ubo 

p e r c e i v e d  the faces a s  e m o t i o n a l ,  a s  a e a s n r e d  by t h e i r  r a t i n g s  
4 

o n  a s e m a n t i c  d i f f e r e n t i a l  s c a l e ,  e x h i b i t e d  a LVF/RH a d v a n t a g e -  

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

however, was t h a t  males, b u t  n o t  females who p e r c e i v e d  t h e  faces 

as u n e e o t i o n a l ,  tended t o w a r d s  a BVF/LH s u ~ e r i o r i t y  f o r  t h e  

faces, It was s u g g e s t e d  earl ier  t h a t  t h i s  r i g h t  be  a t t r i b u t e d  t o  
. . 

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

~ a a i p u l a t i o n s ,  It is t b r e f b r e - s u g g e s t e d  t h a t ,  a t  t h i s  stage of 

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



d i f f e r e n c e s  

oB j e c t i v e l y  

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

d e t e r m i n e d  M a  priorl" a p e r a t i o n a l  d e f i n i t i o n s  of 

e n o t i o n a l i t y  a s  u s e d  by S u b e r i  a n b  PicKeever ( 1 9 7 7 ) a n d  Ley a n d  

B r y d e n  (1979).  r a t h e r  t h a n  a t t e i u p t i n g  t o  m a n j p n l a t e  i t  

s u b j e t t i r e l y .  This is becau ' se  t h e  p o s s i b l e  effects  o f  such 

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

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

whereby s u b j e c t s  a re  requ ired  t o  mirke d i s c r i m i n a t i o n s  .- p e t w e e n  
, 

f a c i a l  s t i ~ u l i  w i t h c u t  i n s t r u c t i o n s  t o  f an t a s i ze  a b o u t  t h e  

faces. Hence, t h e  d e c i s o n  was aade t o  c o n d u c t  p. straigh tf o r u a r d  

r e p l i c a t i o n  of S u b e r i  and RcKeever8s $ r o c e d u r e ,  , u s i n g  sale as  

w e l l  a s  female s u b j e c t s ,  F u r t h e r m o r e ,  t h e  S u b e r i  a n d  HcKeever 

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

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

d i s c r i m i n a t i o n ,  a n d  s h o u l d  t h e r e f  ore be ,rep1 i cated w i t h  males ,  

Two o t h e r  FnrFoses of t h e  p r e s e n t  i n v e s t i g a t i o n  a r e  a s  
4 .' 

e 

f o l l o w s .  

A C o m p a r i s o n  of sqg Indices of Cerebral k t e r a l i z a t i o n  for - 
~ a c i ' a l  P r o c e s s i n g  -- ---- 

T a c h i s t o s c o p i c  s t u d i e s  h a v e  s e r v e d  a s  t h e  p r i m a r y  method 

"- f o r  p r o v i , d i n g  a n  i n d e x  of  cerebral l a t e r a l i z a t i o n  o f  f a c i a l  

@ 
ability i n  n o r n a l  subjects, Z o c c o l a t t i  and Ol tman  ( 1 9 7 8 )  h a v e  , 

s p e c i f i c a l l y  c a l c u l a t e d  i n d i c e s  b a s e d  upon t h e  direction a n d  

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



a e a s u - r e s  of cerebral l a k e r a l i  t y  f o r  facial p f o c e s g i q .  An 
- 

a l t e r n a t i v e  a e t h o d  h a s  been u t i l i z e d  by Lawsoa 11978) . whose _ 

index of l a t e r a l i t y  was the degree a n d  d i r e c t i o n  of v i s u a l  f i e l d  

bias o n  t h e  Gilbert and  Bakan (1973) p e r c e p t u a l  b i a s  test. 

Lawson s p e c i f i e d  a s  her i n d e x  of c e r e b r a  l a t e r a l i z a t i o n  the 

, f r e q u e  cy w i t h  w h i c h  s u b j e c t s  c h o s e  t h e  c o s p o s i t e  made u p  o f  t h e  
J 

/ L - -.. 
.I 

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

One p u r p o s e  o f  t h e  p r e s e n t  r e s e a r c h  p r o j e c t  is t o  cor re la te  

t h e  t a c h i s t o s c o p i c  and percept n a l  b i a s  i n d i c e s  of cerebral 

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

p r o c e d u r e  is  n o t  o n l y  less e f f i c i e n t  in terms of t i a e  a n d  
k-- 

P e q u i p m e n t ,  b u t  a l s o  s u f f e r s  from e x t r e m e  a r t i f i c i a ~ i t ~  d u e  t o  

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

times, T h e  s h o r t  e x p o s u r e  tine n e c e s s i t a t e d  i n  t a c h i s t o s c o p i c  

s t u d i e s  h a v e  been c o n s i d e r e d  t o  p o s e  a p o t e n t i a l  v a l i d i 4 y  

problem i n  face r e s e a r c h ,  s i n c e  scme a u t h o r s  (Leehpy, C a r e y ,  

Diamond,  a n d  Caha,  1979) propose  that a mhimuar  a m o u n t  o f  time 

is required f o r  a fqce t o  be  p z o c e s s e d  a s  a f a c e  with a l l  it's - 
+ 9 

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

s p a t i a l  c o n f i g u r a t i o n s ,  S e r g e n t  a n d  B i n d r a  (1981) a r g u e  t h a t  t h e  . 
4- 

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

may enhance LVF/RB a d v a n t a g e s  b e c a u s e  of t h e  l e f t  h e m i s p h e r , e '  s 
i . 

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

p e r c e p t s .  They a l s o  n o t e  hou s u c h  f a c t o r s  a s  s t i m u l u s  
- 

d i s c r i a i n a b i l t i y ,  number of  s t i m u l i  u s e d ,  v i s u a l  degrees from 

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



p a t t e r n s .  F u r t h e r m o r e ,  t h e  a r t i f i c i a l  p r o j e c t i o n  of t h e  s t i m u l i  . 
t o  t h e  s e p a r a t e  v i s u a l  fields may c o n t f i b n t e  little towards a n  

u n d , e r s t a n d i n g  of how t h e  c e r e b r a l  heet l spheres  work t o g e t h e r  i n  

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

h i g h  c o r r e l a t i c n  coefficient b een t h e  two i n d i c e s  of . P 
l a t e r a l i z a t  i 9 n  is f o u n d ,  t h e  + p & c e p t u a l  b i a s  i n d e x  of G i l b e r t  

. a n d  B e a n  (1973) nay cffer a nore ~ r a c t i c a l  a n d  lcs a r t i g i c i a l  "s 
index of  c e r e b r a l  l a t e r a l i z a t i o n  f o r  f a c e s ,  

T h e  relations hi^ b e t w e e n  Deqree of Cerebrgl L a t e r a l i z a t i o g  and - 
t 

General C o m p e t e n c e  4 a c i a l  P r o c e s s i n q  --- 

-,The r e l a t i o n s h i p  of d i r e c t i o n  a n d  m a g n i t u d e  cf 

l a t e r a l i z a t i o n  f o r  F ~ Y S ~ O ~ ~ C D ~ C  p r o c e s s i n g  t o  g e n e r a l  o v e r a l l  

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

exaained. Y C G ~ O E E  a n d  D a v i d s o n  (1973) f o o n d  t h a t  = a l e s  

d e a o n s t r a t e d  a h i g h e r  i n c i d e n c e  of LVF/BR s u p e r i o r i t y  o n  a d o t  

e o u a e r a t i o n  t a s k  than d i d  f e m a l e s .  Hales a l s o  p e r f o r m e d  b e t t e r  

o n  a s p a t i a l  a b i l t i y  test. HcGlone  a n b \ D a v i d s o n  i n t e r p r e t e d  
----- 

I 'theAr r e s u l t s  t o  mean t h a t  females h a r e  less l a t e r a l i z e d .  

,, n o n - v e r b a l  v i s u a l  s k i l l s  t h a n  d c  males a n d  t h a t  females have- 

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

- h e m i s p h e r e  r e p r e s e  n t a t i o n  of these a b i l i s e s .  

A t  teapts t o  e x a f i n e  w h e t h e r  a similar ref a t i o n s h i p  b e t w e e n  
-r 

/ 
-- 

t a s k  l a t e r a l i t j  a n d  c o m p e t e n c e  i n  facial a b l l i t i  e x i s t s  h a v e  n o t  
% 

" y i e l d e d  c o n s i s t e n t  results. Two s t u d i e s  o f f e r  r e s o l  ts t h a t  are 



only m a r g i n a l & y  suggestive of a p o s i t i v e  r e l a t i o n s h i p  between 

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

w i t h  f a c e s .  G i l b e f t  (1977) f o u n d  t h a t  i n  a t a c h i s t o s c o p i c  f a c e  
d- I 

d i s c r i m i n a t i o n  t a s k ,  30% of h i s  s n b j e c t s  d e m o n s t r a i e d  a R V F / ~ E  .- 
b i a s  f o r  f a c e s ,  A p a r t i c u l a r l y  s i g n i f i c a n t  f i n d i n g  was t h a t  . A  

w i t h i n  t h i s  s u b j e c t  group, t h e r e  was a s t r o n g  n e g a t i v e  

c o r r e l a t i o n  be tween  degree o f  r i g h t  ward bias ipd p e r f o r m a n c e  on 
\ 

s r e e  view n o n - t a c h i s t o s c o p i c  f a c i d  a e n o r y  t'est. This 

i 
/ s u g g e s t e d  t h a t  t h e  more t h e  l e f t  heniisphere:dodi?nates f o r  f a c e  
t. - 

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

c o n s i s t e n t  v i t h  HcGlone and  D a v i d s o n g s  (1973) h y p o t h e s i s ,  

However, this i n t e r p r e t a t i o r  c a n n o t  be c l e a r l y  made s i n c e  when 

a l l  of G i l b e r t R s  6 4  s u b j e c t s  were combined (which i n c l u d e d  t h e  

70% v i t h  t h e  t h e n  more t y p i c a l  L V F j B H  s u p e r i o r i t y ) ,  no  s u c h  . C 
c o r r e l a t i o n  exis d, Rapaczynsk i  and  Ehrlichrnan (1977) found  'f 
t h a t  field i n d e g e n d b n t  s u b j e c t s  exhibited faster r e a c t i o n  times 

t o  s t i m u l i  froa t h e  LBF/BH,  w h i l e  f i e l d  s u b j e c t s  were 
-=. 

f a s t e r  from t h e  BVF/LH. I t  was t h i s  

s i g n i f i c a n t l y  acre e r r o r  r a t e s  c n  t h e  t a s k .  

On t h e  o t h e r  hand,  ~ o c c o l o t t i  and  O l t n a n  (1978) found  no 

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

d i f f e r e n c e s  i n  r e a c t i o n  time on t h e i r  t a c h i s t o s c o p i c  face 

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

P A n t a t i o n  v a r i a t i o n  o f  t h e  sam; task. 
-- - - - 

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

differing sex, handedness ,  and f a m i l i a l  s i n i s t r a l i t y  



coat p o s i t i o n s  of t h e  s a m p l e s .  T h e i r  m e a z u r e s  o f  g e n e r a l  

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

The best - d e s i g n e d  s t u d y  i s  t h a t  of Lavson  (1978) who 
;I 

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

w r i t i n g  s t y l e  (inverted v e r s u s  n o n - i n v e r t e d )  , She f o u n d  t h a t  

g r o u p s  which  d e m o n s t r a t e d  a LVF/RE b i a s  f o r  f a c e s  on  the 
-- 

p e r c e p t u a l  bias test  o f  G i l b e r t  a n d  Bakan J1973) were t h e  g r o u p s  

snperior f o r  a e a o r y  f o r  f a c e s ,  Houever ,  her s t u d y  i s  t h e  o n l y  
1 

one u t i l i z i n g  t h e  p e r c ' e p t u a l  b i a s  i n d e x  of l a t e r a l i t y  and h e n c e -  
+ 

cannot  be d i r e c t l y  c o ~ ~ a r e d  t o  t h e  o t h e r  studies which h a v e  used 

the t a c h i s t o s c o ~ i c  index, F u r t h e r m o r e ,  s h e  does nof d e s c r i b e  how 

she measured  memory f o r  faces. 

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

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

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

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

f a c i a l 9 b i l i t y .  a n d  t y p e  of l a t e r a l i z a t i o n  i n d e x  , h a s  y e t  t o .  b e  

done/&nce, in t h e  p r e s e n t  r e s e a r c h  p r o j e c t ,  e a c h  o f  t h e  two 

i 'dices of c e r e k r a l  l a t e r a l i t y  will b e  c o r r e l a t e d  v i t h  \ 
p e r f o r m a n c e  o n  the two  tasks t h a t  a r e  i n t e n d e d  a s  a measure o f  

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

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

(1968) b r i e f  f r ee  view face r e c c g n i t i o n  t a s k ,  both t o  b e  

d e s c r i b e d  la ter ,  Since there are  soee weak i n d i c a t i o n s  t h a t  

f a c i a l  a b i l i t y  M Y  be  p o s i t i v e l y  r e l a t e d  t o  its d e g r e e  of r i g h t  

h e m i s p h e r e  bias i n  a n  i n d i v i d u a l ,  t h e  f a v o r e d  prediction is t h a t  
< 



degree of r i g h t  h e n i s ~ h e r e  b i a s ,  a s  m e a s u r e d  by t h e  two i n d i c e s ,  

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

of  f a c i a l  a b , i l i t y .  
=, 

w u q a t e  La te ra l  H o v e m c n t s  

  he p r e v i o u s  review has e x a m i n e d  t h e  role played by  t h e  

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

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

T h i s  r e p r e s e n t s  b u t  o n e  a rea  of t h e  e n o r m o u s  l i t e r a t u r e  o n  t h e  

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

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

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

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

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

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

f u n c t i o n i n g ,  I n d i v i d u a l s  n i g h t  t h e n  b e  c l a s s i f i e d  i n  terms af 

t h e i r  n h e s i s p h e r i c i t y f g  (Bogen,  1969)- 

3 ~ r ' g n  (1969) was t h e  f i r s t  t o  i d e n t i f y  c o n j u g a t e  ' l a t e r a l  

eye a o v e m e n t s  fCLE8) a s  'a m e a s u r e  of i n d i v i d u a l  t r a i t  

6 h e e i s p h e r i c i t y .  C L E M  were f i r s t  o b s e r v e d  bg Day (196Y) ,  r h o  

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

t y p i c a l l y  e l i c i t s -  a CLEll t o  t h e  l e f t  o r  right, Day ahserved t h a t  

t h e  direction of CLER r e s p o n s e  was a c o n s i s t e n t  i n d i v i d u a l  

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

classified e i t h e r  a s  * r i g h t  m o v e r s n  o r  n l e f t  m o v e r s o n  More 



r e c e n t l y ,  i t  has been noted t h a t  ' a  s u b s t a n t i a l  number of 
-. 

subjects a r e  n o t  c o n s i s t e n t  i n  g a z e  d i r e c t i o n  , T h e s e  h a v e  been 

named  bidirectional^ 'and mos t  r e c e n t l y ,  % i m o v e r s n  ( H o r e t t i ,  r . 
1982) .  CLEB d i r e c t i y  i n  a n  i n d i v i d u a l  is t y p i c a l y  a s s e s s e d  by 

r e c o r d i n g  t h e  di$ c t i o n  of t h e  first e y e  movement t h a t  o c c u r s  P 
\ after e a c h  q u e s t i o n  f r o m  a s t a n d a r d  set ,  The  r e l i a b i l i t y  o f  CLEH 

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

r e l i a b i l t y  b e t v e e n  sess  'h o n s  have b e e n  r e p o r t e d  r a n g i n g  from -65 

( ~ r o o c h , ? 9 7 6 )  t o  - 7 7  ( E h r l i c h m n ,  Y e i n e r ,  *d B a k e r ,  1974) a n d  

- 7 8  (Bakan a n d  S t r a y e r ,  1973; E t a u g h  and ftose, 1973)  ." ~ n t e r r a t e r  
\ 

r e l i a b i l i t i e s  h a v e  keen h i g h ,  r \= - 9 6  ( L i b b y ,  1 9 7 0 ) ,  a n d  
4 \ 

T e m p l e r ,  G o l d s t e i n ,  a n d  P e n i c k  (1972) r e p o r t  t h a t  a g r e e m e n t  o f  

j u d g e s  on 380 t r i a l s  v a s  94,5F. E h r l i c h m a n  a n d  B e i n b e r g e r  

( l 9 7 8 ) ,  i n  t h e i r  r e v i e w  of t h e  l i te ra tute ,  c o n c l u d e  t h a t  CGEM 

p a t t e r n s  are c e l i a b l e  c h a r a c t e r i s t i c s  of  p e r s o n s .  

Bakan (1969) was t h e  first t o  p r o p o s e  t h a t  CLEM d i r e c t i o n  

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

h e m i s p h e r e ,  T h i s  was  based upon t h e  f i n d i n g  t h a t  eye m o v e a e n t s  

a re  c o n t r o l l e d  c o n t r a l a t e r a l l y  by a c t i v i t y  i n  Brodmann 's  a r e a  8, 
-* 

t h e  f r o n t a l  e y e  f i e l d s  ( F o b i n s o n ,  1968) , Also P e n f i e l d  and  

Roberts (1959)  o b s e r v e d  t h a t  d i r e c t  s t i m u l a t i o n  o f  o n e  

hemisphere t r i g g e r s  eye  r o v e m e n t s  i n  t h e  c o n t r a l a  t e r a l  

d i r e c t i o n .  Other research i n d i c a t e s  t h a t  this c o n t r a l a t e r a l  , 

control o f  e y e  a o v e m e n t s  is  n o t  c o n f i n e d  to  s t i m u l a t i o n  o f  t h e  

f r o n t a l  eye f i e l d s  a l o n e ,  Halamed (1977)  r e p o r t s  t h a t  i n c r e a s e d  

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



~ o v e a e n t s  i n  t h e  c o n t t a l a t e r a l  d i r e c t i o n ,  
LI 

Wada and B a s a u s s e n  (1960) p r o v i d e  a d d i t i o n a l  s n p p o r t  f o r  

t h e  a s s o c i a  t i o n  o f  CLEM a n d  c o n t r a l a t e r a l  h e m i s p h e r i c  0 

a c t i v a t i o n .  They  n o t e d  t h a t  s o d i u m  a a y t a l  i n a c t i v a t i o n  of o n e  

h e m i s p h e r e  r e s u l t e d  i n  t h e  r e d u c t i o n  o f  eye movements i n  t h e  

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

c o n s e q u e n t l y  t o  n e g l e c t  of* c o n t r a l a t e r a l  v i s u a l  field. 

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

unilateral b r a i n  i n j u r y ,  Generally t h e s e  p a t i e n t s  e x i i b i t  

neglect of t h e  visual f i e l d  c o n t r a l a t e r a l  to t h e  damaged 

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

p a t i e n t s  with r i g h t  h e m i s p h e r e  damage ( L u r i a ,  1973) .  The basis 

J 
of t h i s  asymmetry  i n  t h e  c o n t r a l a t e r a l  control of e y e  mover sent,^ 

h a s  b e e n  p r o v i d e d  by DeBenzi ,  Colombo, ~ a g l $ o n i ,  a n d  G i l b e r t o n i  - 
(7982)- The a u t h o r s  i n v e s t i g a t e d  c o n j u g a t e  g a z e  p a r e s i s  i n  436 

p a t i e n t s  who h a d  s u f f e r e d  a s e v e r e  u n i l a t e r a l  s t r o k e .  Gaze 

p a r e s i s  was f o u n d  i n  120 p a t i e n t s ,  was more f r e q u e n t  i n  wornLen, 

a n d  rose frequent, s e v e r e ,  and l o n g l a s t i n g t u i t h  patients with 

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

of damage i n  e a c h  case a n d  the F r e s e n c e  of g a z e  ~ a r e s i s  

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

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

l o c a l i z e d  - o n  t h e  r i g h t ,  T h i s  would e x p l a i n  why visual n e g l e c t  

o c c u r s  more f r e q u e n t l y  f o l l o w i n g  r i g h t - s i d e d  b r a i n  daaage .  

Two areas o f  ' i n v e s t i g a t i o n  h a r e  developed i n c o r p o r a t i n g  

CLEY a s  an  index o f  h e m i s p h e r i c  a c t i v a t i o n .  One a r e a  o f  r e s e a r c h  



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

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

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

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

of q u e s t i o n s  o r  tasks i n  e l i c i t i n g  r i g h t  o r  l e f t  CLER r e s p o n s e s ,  
rl 

The r a t i o n a l e  of t h e  l a t t e r  is t h a t  a n s u e r s  t o  q u e s t i o n s  

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

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

r i g h t  ( G a l i n  a n d  O r n s t e i n ,  1 9 7 4 ) ,  w h e r e a s  t h e  o p p o s i t e  s h o u l d  b e  

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

( S c h w a r t z  a n d  D a v i d s o n ,  1 9 7 6 ) -  T h i s  l a t t e r  area cf r e s e a r c h  is 

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

a n d  w i l l  n o t  . b e  discussed f u r t h e r .  

T h e  r e v i e w  w i l l  d e a l  w i t h  r e s e a r c h  r e l e v a n t  t o  the 

c o n s t r u c t  v a l i d i t y  o f  CLEH a s  a m e a s u r e  o f  i n d i v i d u a l  t r a i t  
I - 

I - hem i s p h e r i c i t y  . 

H e u r o p h ~ ~ , i o l o q i c a l  Gorelates of CLEfl ps H e a s u r e s  of , I n d i v i d u a l  - 
T r a  it Hemispherici  t y  -- -- b \ 

A c c o r d i n g  t o  Bakangs ( 1 9 6 9 )  h e m i s p h e r i c i t y  m o d e l ,  su6 jects 
* 
' 4  v h o  c o n s i s t e n t l y  mcve t h e i r  e y e s  t o  t h e  r i g h t  a re  c h a r a c t e r i z e d  

% 

by r e l a t i v e l y  greater a c t i v i t y  of t h e  l e f t  h e r i s p h e r e ,  and t h o s e  

who c o n s i s t e n t l p  l o o k  t o  t h e  l e f t  are c h a r a c t e r i z e d  b y  
i 

t 
r e l a t h e l y  g r k a t e r  a c t i v i t y  o f  t h e  r i g h t  h e m i s p h e r e .  T h i s  

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



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

fieyer (1977) e x a m i n e d  EEG a s y m m e t r i e s  i n .  l e f t  a n d  r i g h t  

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

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

t h a n  were r i g h t  mover s .  

I n  a  s t u d y  o f  e v e n t  r e l a t e d  p o t e n t i a l s  (ERP1s) i n  r e s p o n s e  
a 

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

a n d  Kooi (1980) , f d u n d  t h a t  r i g h t  movers d e n o n s t r a t e - d  g r e a t e r  -J 

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

m o v e r s  s h o w e d  greater a m p x i  t u d e  r i g h t  hemisphere r e s p o n s e s . -  No 

s i g n i f i c a n t  s e x  d i f f e r e n c e  o r  i n t e r a c t i o n  of s e x  with eye 

a o v e a e n t s  was f o u n d ,  T h e  a u t h o r s  c o n c l u d e d  t h a t  " i n d i v i d u a l s  may 

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

l a t e r a l i z a t i o n  o{ b r a i n  response is c o r r e l a t e d  w i t h  a p r e f e r r e d  

d i r e c t  i o n  of l o o k i n g  (p ,  695) ." 
A n o t h e r  m e a s u r e  of h e n i s p h e r i c  a c t i v a t i o n  is the 

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

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

a r a d i o s o t o p e ,  Xenon 135, i n t r o d u c e d  i n t o  t h e  c e r e b r a l  

b l o o d s t r e a m  by c a r o t i d  i n j e c t i o n  o r  i n h a l a t i o n  of a gas, G u r  a n d  

R e i v i c h  (1980) used t h e  i n h a l a t i o n  t e c h n i q u e  t o  d e m o n s t r a t e  a n  

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

a s y m m e t r i e s ,  E l e v e n  male le f t  m o v e r s  were c o m p a r e d  t o  t e n  male 

r i g h t  m o v e r s  o n  t h r e e  measures of c e r e b r a l  blood f l o u :  b a s e l i n e ,  

v e r b a l  task p e r f o r m a n c e ,  a n d  s p a t i a l  t a s k  p e r f o r m a n c e ,  S u b j e c t s  

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



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

the three c o n d i t i o n s ,  i t  was f o u n d  t h a t  left m o v e r s  h a d  n 
s i g n i f i c a n t l y  r e l a t i v e l y  more b l o o d  f l o w  i n  t h e  right c c m p a r e d  i 
t o  t h e  l e f t  h e ~ i s p h e r e ,  v h i l e  right rovers s h o v e d  a t e n d e n c y  t o  

9 
h a v e  more b l q o d  flow i n  t h e  l e f t  t h a n  t h e  r i g h t  h e m i s p h e r e .  T h i s  

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

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

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

P e r s o n a l i 2  c o r r e l a t e s  of g e a i s ~ h e r i c i t l  - 

These will b e  r e v i e w e d  only b r i e f l y  s i n c e  a t  t h i s  time 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 s o n a l i t y  v a r i a b l e s  a n d  t h e  c e r e b r a l  

a s y m m e t r i e s  a re  n o t  clear.  Thus the l i t e r a - to re  c o n t r i b u t e s  
i, 

l i t t l e  t o  t h e  c o n s t r u c t  validation o f  CLER a s  a t r a i t  measure of 

h e n  i s p h e r i c i t y .  

S l a o k l e r  a n d  S h e v r i n  (1979), on the b a s i s  o f  R o r s c h a c h  ca rx  

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

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

r e s p o n s e s  were gore i n d i c a t i v e  cf a n  o b s e s s i v e - c o m p u l s i v e  

p e r s o n a l i t y .  T h e s e  results are conkistent v i t h  p r e v i o u s  f i n d i n g s  

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

defence aechanisms c h a r a c t e r i z e d  b y  e x t e r n a l i z a t i o n  a n d  

i n t e l l e c t u a l i z a t i o n ,  w h i l e  right h e a i s p e r i c i  t y  is a s s o c i a t e d  
$' 

v i t h  denial, r e p r e s s i o n ,  a n d  r e a c t i o n  f o r m a t i o n  (Gur  a n d  Gar, 



d 

1975)- ~ a j u r k o v a  -79) r e p o r t e d  t h a t  : lef t  .over b u t  n o t  r i g h t  

mover  . f e a a l e s  *repressedR i e  a ~ e r c e p t u a l  defence ~ a r a d , i g m ,  

L e f t  m o v e r s  have been f o u n d  t o  d i s p l a y  more f a c i a l  

% - e x p r e s s i v i t y  ( N e v l ~ n ,  1981) , B i g h t  h e ~ p i s ~ h e r i c i t y  h a s  b e e n  

a s s o c i a t e d  w i t h  g r e a t e r  h y  p o t i c  s o s c e p t i b i l i t y  (Bakan,  1969 ;  
I 

D e B i t t  a n d  A v e r i l l ,  1976; Gur  a n d  R e p h e r ,  l 9 7 3 ) ,  and c r e a t i v i t y  

a s  m e a s u r e d  by t h e  Bemote  s s d a t ~ s  T e s t  ( H a r n a d ,  t9*72),  CLEMS 2 I 
I 

h a v e  b e e n  r e l a t e d  t o  J u n g i a n  p e r s o n a l i t y  v a r i a b l e s  ( P r i f i t e r a ,  

p e r c e p t i o n  (Sackhe im,  P a c k e r ,  a n d  Gur, 1977)- 

C o q n i t i v e  C o r r e l a t e s  of CLEd ' 

- 7 

G i v e n  t h e  e n o r r o a s  body cf r e s e a r c h  i n v e s t i g a t i n g  c o g n i t i v e  

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

cerebral h e m i s p h e r e s ,  a c o a $ a r i s o n  o f  l e f t  mowers and r i g h t  

m o v e r s  cn  c o g n i t i v e  s k i l l s  c ffers  a  r i c h  s o u r c e  o f '  c o n s t r u c t  

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

s u p p o r t i v e  of t h e  c o n s t r u c t  of t r a i t  h e m i s p h e r i c i t y  3 s  measured  

by CLEB,  it i s  i m p o r t a n t  t o  e s t a b l i s h  t o  wha t  e x t e n t  t h i s  < 
a s y m e t r i c  h e g i s p h e r i c  a c t i @ t i o n  t r a n s l a t e s  i n t o  s e a s n r a b l e  

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

C L E 9  model.  B a k a n t s  (1969)  model  would p r e d i c t  t h a t  t h e  

c o g n i t i v e  d i f f e r e n c e s  b e t w e e n  r i g h t  a n d  left m o v e r s  would  b e  

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

R i g h t  m o v e r s  s h o s l d  d e m o n s t r a t e  a r e l a t i v e  s u p r i o r i t y  dn s k i l l s  



-. 
requiring t h e  verbal and a n a l y t i c ,  sequen t i a l ,  d i s c r e t e  

p r o c e s s i n g  identified w i t h  t h e  left cerebral h e a i s p h e ~ e ,  a n d  
i 

left movers s h o u l d  e x h i b i t  r e l a t i v e l y  g r e a t e r  f a c i l i t  

+ t a p p i n g  t h e  more h o l i s t i c ,  g l o b a l ,  v i s u a l  s p a t i a l  s 

' a t t r i b u t e d  t o  t h e  r i g h t  h e m i s p h e r e ,  The b e a i s ~ h e r e  primarily 

a c t i v a t e d  would t o  some extent be d e t e r m i n e d  by the t a s k  demands 

t h e a s e f v e s ,  i n  w h i c h  c a s e  one would  predict t h a t  t h e  

h e m i s p h e r i c i t y  g r o u F  f o r  uhom t h e  relevant h e s i s g h e r e  vas t h e  

more n n a t u r a l P  o n e  wou ld  excel ,  Where t h e  t a s k  deiuands are more  

aab i g u  ous o r  a l t e r n a t i v e  s t r a t e g i e s  e x i s t ,  t h e  i n d i v i d u a J l y  

"preferredn o r  n d o i a i n a n t n  h e m i s p h e r e  w o u l d  b e  t h e  one a c t i v a t e d .  
d 

T h e  l a t t e r  is p r e s u ~ e d ,  o f  c o u r s e ,  when CLEHS are  made i n  

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

' p r e d i c t i o n s q  r e l a t i n g  t c  bimovers is n o t  firm a t  this tilce, 

A l t h o u g h  Bakan's n o d e l  does c l a s s i f y  them a s  individuals who a r e  

l e s s  l a t e r a l i z e d  i n  terms of cognitive hemispheric a c t i v a t i o n ,  
C 

it is n o t  clear whether t h i s  c e r e b r a l  o r g a n i z a t i c n  w o u l d  r e s u l t  

i n  better, worse, o r  p e r f o r m n c e  midway b e t w e e n  r i g h t  a n d  l e f t  

movers on c o g n i t i v e  t a s k s i *  

E h r l i c h a a n  and  ~ e i n ' b e r ~ e r  (1978) c r i t i c a l l y  r e v i e w  t h e  

r e s e a r c h  r e l a t i n g  C L E E  t o  v a r i o u s  c o g n i t i v e  a b i l i t i e s ,  T h e y  

c o n c l u d e :  

T h e s e  results  suggest t h a t  t h e r e  m i g h t  b e  some 
r e f  a t i o n s h i p  between certain a s p e c t s  of laterality and 
CLEHS; h o w e v e r ,  t h e y  a r e  t o o  i s o l a t e d  and weak t o  c i t e  
as evidence f o r  o r  a g a i n s t  t h e  h e m i s p h e r i c  a s y m m e t r y  
model o f  CLEHS (p.. 1096) - 

However ,  i f  o n e  examines t h e i r  r e v i e u ,  i t  beccmee a p p a r e n t  t h a t  



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

d i f f e r e n c e s  h a v e  b e e n  o b t a i n e d ,  For e x a m p l e ,  Bakan a n d  S h o t l a n d  

(1969) a n d  Ogle (1972) f o u n d  t h a t  f i g h t  a o v e r s  were f a s f e r  
\ 

readers t h a n  l e f t  movers ,  U e i t e n  a n d  E t a u g h  (1973) p r e s e n t e d  

6 
left a n d  r i g h t  movers  w i t h  a c o n c e p t  i d e n t i f i c a t i o n  t a s k ;  

s u b j e c t s  were asked t o  f i n d  a n  a d j e c t i v e  d e s c r i p t i v e  of f o u r  i 
/ 

s t i m u l u s  v o r d s ,  T h e  r i g h t  movers  were  s u p e r i o r  at t h i s  seniant ic  

p r o c e s s i n g  t a s k ,  T u c k e r  a n d  S u i b  (1978) e x a m i n e d  t h e  

r e l a t i o n s h i p  b e t w e e n  CLEB a n d  p e r f o r m a n c e  on t h e  W e c h s l e r  A d u l t  

I n t e l l i g e n c e  Scale, Tbe r i g h t  movers s h o v e d  a r e l a t i v e  
7 

s u p e r i o r i t y  o n  t h e  v e r b a l  tests,  t h e  left movers  a r e l a t i v e  

s u p e r i o r i t y  o n  the p e r f o r m a n c e  tests. lot i n c l u d e d  i n  t h e i r  
\ 

r e v i e w  is a r e c e n t  s t u d y  by  f l o r e t t i  (1982) ,  w h o  c c m p a r e d  r i g h t  

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

I n t e l l i g e n c e  S c a l e  - R e v i s e d ,  S h e  found t h a t  f o r  aa les  o n l y ,  t h e  
L 

r i g h t  a o v e r s  a s  a g r o u p  p e r f o r m e d  be t te r  t h a n  t h e  deft movers  on 

the v e r b a l  f a c t o r  which  i n c l u d e d  t h e  I n f o r m a t i o n  a n d  V o c a b u l a r y  

s u b t e s t s ,  F o r  t h e  females c n l y ,  l e f t  m o v e r s  a s  a  g r o u p  ~ e r f o r a e d  

bet ter  t h a n  t h e  right movers  o n  t h e  B l o c k  D e s i g n  s u b t e s t .  T h a t  

t h e  d i f f e r e n c e s  on t h e  v e r b a l  fac tor  a p p l i e d  t o  males o n l y  v a s  

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

v e r b a l  a b i l i t y  i n  m a l e s  ( ~ l c ~ l o n &  1980)-  

Some i n d i r e c t  s u ~ ~ o r t  f o r  c o g n i t i v e  d i f f e r e n c e s  b e t w e e n  

r i g h t  a n d  left m o v e r s  h a s  h e n  p r o v i d e d  Bp f i n d i n g s  which 
t 

i n d i c a t e  t h a t  r i g h t  mrs ar\ m e  3fke3y t o  mz-for h - 

s c i e n c e / q u a n t i t a t i v e  a r e a s  o f  s t u d y  



majo r  i n  c lassical /  h u m a n i s t  a r e a s  (Bakan, 1969; R e i t e n  a n d  

Etaugh ,  1973; G u r ,  Gur, and  X a r s h a l e k ,  3975; Katz .and S a l t ,  

* 
I n  c o n t r a s t  t o  t h e  above  l i t e r a t u r e ,  the p r e d i c t e d  CLER 

* 
d i f f - e n c e s  h a v e  been r e a l i z e d  less c o n s i s t e n t l y  on i d e n t i f i e d  

" r i g h t  heasphe re"  t a s k s  which, a c c o r d i n g  t o  the h e m i s p h e r i c i t y  

model, should f a v o r  l e f t  moyers, 

R e c e n t l y ,  P a c k e r  a n d  Gur ( = e p r t e d  i n  G u r  and 

1980) found  l e f t  movers d e ~ c n s t r a t e d  s i g n i f i c a n t l y  / s u p e r i o r  

p e r f o r m a n c e  on a ' g e s t a l t .  c o m p l e t i o n  t a s k  a l t h o u g h  no  s i g n i f i c a n t  
- 

" differences vere f opund i n  t h e i r  v e r b a l  a b i l i t i e s  a s  measured b y  

t 'he Milleras A n a l o g i e s  *?est. The s u p & i o r  p e r f o r i a n c e  o f  l e f t  

.overs  on perceptual closure h a s  r e p o r t e d  b y  Bilster 
6 

(1980), 

However, there a r e  s e v e r a l  s t u d i e s  u s i n g  i d e n t i f i e d  " r i g h t  

h e a i s p h e r e n  t a s k s  where t h e  p r e d i c t e d  d i f f e r e n c e s  were n o t  

a b t a i n e d , ,  E h r l i c h n a n  ( 1972) a n d  Croghan ( 197 5) were u n a b l e  to - 0 - f i n d  s i g n i f i c a n t  p e r f  c r a a n c e  d i f f e r e n c e s  on. verbal and s p a t i a l  

t e s t s  s e l e c t e d  fro .  t h e  Reference K i t  •’.or C o g n i t i v e  F a c t o r s .  I n  

t h e  f o r m e r  s t u d y ,  * r i g h t  movers and L e f t  movers v e r e  a s s ~ s s e d  on 
'"L 

s e v e r a l  of t h e s e  measures b y  c a l c u l a t i n g  i p s a t i z e d  ' a a t a  s c o r e s  

f o r  e a c h  sub jec t  r b i c h  , r e f l e c t e d  any o n e  g i v e n  

task r e l a t i v e  t o  the b a s e l i n e  s a l l  tasks. T h i s  
, 

aethod bf d a t a  analysis has been c r i t i c i z e d  a s  inappropriate f o r  \ 

between - s u b j e c t  c o m ~ a r i s o n s  of ability ( B i l s k e r ,  1980). A nore 

g e n e r a l i z e d  criticism of E h r l i c h a a n t  s (1972) s t u d y  t h a t  v o u l d  



d 

a l s o  a p p l p  t o  Croghan (1975) i s  t h a t  o n l y  two of t h e  i d e n t i z i e d  

- r i g h t  h e n i s p h e r e m  t a s k s  had  a c t u a l l y  b e e n  v a l i d a t e d  a s  such 

( o n e  of which has s u b s e q u e n t l y  been  d e m o n s t r a t e d  by B i l s  r B 
(1980) t o  d i f f e r e n t i a t e  b e t w e e n  l e f t  a n d  right .overs  i n  & h e  

p r e d i c t e d  d i r e c t i o n ) ,  Another  exaaple o f  t h i s  sa-me o v e r s i g h t  d is 
-J 

t h e  s t u d y  by Hi scock  (1977)-  H i s c o c k  examined t h e  pe r fo rmance  of' 

sale s u b j e c t s  o n ' t u o  v e r b a l  m e a s o r e s  ( Q u i c k  i o r d  T e s t ,  Verbal 
\ 

Scale of P a i v i o a s  I n d i v i d u a l  D i f f e r e n c e s  Q u e s t i o n n a i r e )  and Fwo 
t 

s p a t i a l  measures ( S p a t i a l  R e l a t i o n s  T e s t  and  t h e  Image ry  Sc d le 
of P a i v i o l s  I n d i v i d u a l  D i f  f ererices Q u e s t i o n n a i r e )  . Per fo rmance  . 

c o m p a r i s o n s  between r i g h t  and left movers were n o t  ~ i g n i f i d a n t .  ,: 

As i n  the E h r l i c h m a n  (1972) -aria C r o g h a n  (1975) s t u d i e s ,  a ma jo r  

criticism h e r e  is t h e  l a c k  of v a l i d a t i o n a l  d a t a  that t h d  

d e s i g n a t e d  "eftw and " r i g h t N  h e s i s g h e r e '  t a s k s  a r e  i n  fact 
[" 

t a p p i n g  these s e p a r a t e  a b i l i t i e s -  T h i s  is i n  c o n t r a s t  t o  t h e  er 

UAIS s u b t e s t s ;  which h a v e  s o a e  n e u r o ~ s y c h o l o g i c a l  v a l i d i t y  a s  
0 * 

left and  r i g h t  hemisphe re  t a s k  ( Pox example,. t h e  
'4 

Jr 

u s e  o f  t h e  Q u i c k  Word Test, o r i g i  as a measure of 

\ g e n e r a l  i n t e l l i g e n c e ,  may n o t  have  b@en a n  a p p r o p r i a t e  v e r b a l  
% 

T 
aeasnre,  T h i s  s u b j e c t s  t o  i d e n t i f y  ~ i c t u r e s  w h i c h  

1 
b e s t  d e s c r i b e  u o r d s ,  and p i c t u r e - u o r d  m a t c h e s  c a n  be made on t h e  

- b&is o f  a  variety of factors. S i m i l a r l y ,  t h e  v a l i d i t y  of t h e  
% 
U ~ e r b a l  and  imaginal . s c a l e s  o h  P a i v i o l  s Ques t i .onn? i re  a s  

v a l i d i t y  a l o n e  a s  r e p r e s e n t i n g  left or  r i g h t  hemisphere 



- a b i l i t i e s  is i l l u s t r a t e d .  b y  the f o l l o w i n g  series o f  s t u d i e s ,  

G l a c k m a n  (1977) p r o p o s e d  t h a t  l e f t  m o v e r s  v o o l f  bedup&ior t oe  
, 

r i g h t  m o v e r s  o n  s e v e r a l  t a s k s  i n v o l v i n g  i m a g e r  . T h e  d i f f e r e n c e s ,  f 
h e  o b t a i n s d  rere o p ~ o s i t e '  t o  p r e d i c t i o n .  ~ l t h o u $ > - + b e  

4 

o c i a t i o n  of i m a g e r y  v i t h  t h e  r i g h t  h e m i s p h e r e  h a d  i n t u i t i v e  a3 
a p p e a l ,  it h a d  n o t  b e e n  e m p i r i c a l l y  v a l i p a  d , a s  a r i g h t  

3 2  , a 

h e l i l i s p h e r e  t a s k ,  A s u b s e q u e n t  F a F e r ,  O r n  ein, J o h n s t o n e ,  
d 

L 

H e r r o n ,  a n d  S o e n c i o n i s  (1980) h a s  d e m o n s t r a t e d  t h a t  o n e  o f  t h e  
B 

imagery t a s k s  o n  w h i c h  G l a c k m a n  found r i g h t  s o v e r s  t o  b a 
I 

s u p e r i o r  is, ia f a d t ,  & s o c i a  t e d  vith g r e a t e r  i n v o l v e m e n t  of t h e  
---. ' L /  

7 left h e m i s p h e r e ,  n o t  t h e  right h e m i s p h e r e ,  a s  s u p p o s e d ,  i n  

n o r i a a l  subjects, . u 

Finally, Fisher (1976) a l s o  f a i l e d  t o  f i n d  p e r f o r m a n c e  

d i f f e r e n c e s  b e t v e e n  r i g h t  a n d  l e f t  movers cn B o g e n ' s  (1969) 

a p p o s i t  i d n a  l / p r o p o s i t i o n a L  r a t io  ~ e a s u r e d  by t h e  S i m i l a r i t i e s  
- 
\ 1 

s u b t e s t  of t?+e HAIS and the S t ~ e e t  Gestalt C o m p l e t i o n  Test. g i t h  

r e g a r d  t o  P i s h e r * s  f i n d i n g s ,  i t  must be noted t w e  v a l i d i t y  

df the original , s treet  test,  which was used, h a s  b e e n  q u e s t i o n e d  
.. 

because o f  i t s  i n s n f f i c i e n t  husber o f  ' s t i m u l i  a n d  i t s  r e l i a n c e  

9 o n  v e r b a l  response's f o r  s t i s i u l u s  i d e n t i f i c a t i o n  {Bdgen, DeZure ,  

T e n h o u t e n ,  a n d  f l a r s h ,  1 9 7 2 ) -  

F i n a l l y  t h e r e  i s  o n e  s t u d y  w h i c h  r ~ l a t e s  more d i r e c t l y ~ t o  , 

t h e  a r e a ,  of f a c i a l  ~rocessing. C r o u c h  (197b) p r e s e n t e d  s u b j e c t s  

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

t h e  f a c i a l  e x p r e s s i o n  ~ o r t c a y e d ,  Right m o v e r s  were f o u n d  t o  be  
P 

a o r e  influenced b y  t h e  v e r b a l  c u e s  a n d  l e f t  movers were more 



7 

r e s p o n s i v e  t o  the f a c i a l  cues, 

The l i t e r a t u r e  o n  t h e  c o g n i t i v e  c o r r e l a t e s  of CLEH c a n  b e  

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

o r  the designated R l g f t  h e i s i s p h e r e n  tasks h a v e  b e e n  o b t a i n e d  
P 9 

-- w i t h  f e w  e x c e p t i o n s ,  Hore i n c o n s i s t e q t  h a s  been t h e  l i t e r a t u r e  

r e l a t i n g  CLEH t c  d e s i g n a t e d  N r i g h t  h e m i s p h e r e n  tasks. T h i s  . h a s  

Deen l a r g e l y  a t t r i b u t e d  to  t h e  f a i l u r e  t o  u s e  e r a ~ i r i c a l l y  
1 

v a l i d a t e d  " r i g f i t  h e m i s p h e r e n  tasks, T h i s  p r o b a b l p  r e f l e c t s  t h e  

w a t e r  d , i f f i c u l t y  i n  o f  o b t a i n i n g  p u r e  6 i g h t  

h e m i s p h e r e f f  tasks, A s  i l cGlone  a n d  Kertesz (1973) h a v e  n o t e d ,  

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

n o n - v e r b a l  s y s t e m s  a n d  c o n s f q u e n t l y  i t  is d i f f i c u l t  t o  i d e n t i f y  
% 

measures which a s s e s s  o n l y  s p a t i a l  s k i l l s ,  O n  t h e  o t h e r  h a n d ,  

tests t a p p i n g  v e r b a l  s k i l l s  tend to,\be6 more p u r e .  T h i s  is 

r e f l e c t e d  i n  t h ~  f a c t  that the r e s e a r c H  on t h e  c e r e " b r a 1  

s p e c i a l i z a t i o n  o f  v e r b a l  a b i l i t i e s  is  f a r  - a o r e '  c o n s i s t e n t  t h a n  

t h a t  of n o n - v e r b a l  abilities. 

T h e  f i n a l  h y p o t h e s i s  a n d  p r e d i c t i c n s  of the p r e s e n t  
37 

i n v e s t i g a t i o n  c a n  ncw be  p r e s e n t e d ,  

A c o a p a r i s o g  gg a i q h t  and L e f t  m v e , r s  2;. 2 C o n t r o l l e d  F a c i a  - f' 

~ i s c r l m i n a t i o n  Z a s &  p C o s p a r i m  of t h e i r  &catgalizatio~ 

P a t  t e r n s  --- 
-+ 

i* 

As r e v i e w e d ,  s t u d i e s  ccuparing r i g h t  hemisphere i n j u r e d  + 

p a t i e n t s  w i t h  left heais h e r e  injured a n d  n o r m a l  c o n t r o l s - o n  a 
I 4 



f a c i a l  . r e c o g n i t i o n  t a s k  i n  which s u b j e c t s  m u s t  i d e n t i f y  from an 

a r r l p - o f  f a ce s  t h o s e  p r e v i o u s l y  s e e n ,  u s u a l l y  r e p o r t  t h e  r i g h t  . 
5 .  

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

the o t h e r  t w o  grorrps ( l i l n e r ,  1968; J e R e a z i  a n d  ~ h n n l e r ,  1966). - 
Given t h i s  e m p i r i c a l  v a l i d a t i o n  of t h e  task as  d i f f e r e n t i a l l y  

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

a s p m a e t r ~  m o d e l  of C L E M  w o u l d  p r e d i c t  t h a t  l e f t  m o v e r s  mould 

, p e r f o r m  s i g n i f i c a n t l y  better t h a n  r i g h t  m o v e r s ,  However ,  J. 

. & ~ a k a n '  (1980) ' tailejd t o  f i  s u c h  a d i f f e r e n c e . '  I n  h i s  study, 

' . 
s u b j e c t s  were. requ%red o cp t r i a l  t o  s t u d y  f o u r  f a c e s  Bor 10 

s e c o n d s  a n d  t o  then i d e n t i f y  t h e n  f r o m  a n  a r ray  of 12. However ,  

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

p o p u l a t i o n  may n o t  te s e n s i t i v e  enough, when u s e d  t o  d e t e c t  
J 

d i f f e r e n c e s  a a o n g  a- n o r ~ a l '  ~ o p u l a t i o n .  Bakan himself 
d 

B 
a-vledg-ed t h a t  h i s  a c c u r a c y  measure may n o t  h a v e  b e e n  

'7 s e n s i t i v e  e n o u g h  t o  detect d i f f e r e n c e s  tetween normal .subjects, 

/ a n d  s u g g e s t e d  t h a t  t h e  e x p o s u r e  time a n d  unlimited time a l l o w e d  

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

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

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

B e n t o n  (1980)  a'nd Levy, T u e v a r t h a n ,  a n d  S p e r r y  (1972)  h a v e  b o t h  

i n d i c a t e d '  t h a t  faces a n  b e  processed b y  b o t h  h e ~ i s p h e ~ r e s ,  each  k 
utilizing different s t r a t e g i e s ,  a l t h o u g h  t h e  r i g h t  h e m i s p h e r e  

4 

- aay b e  the m o s t  e f f i c i e n t  i n  most cases ( P a t t e r s o n  a n d  ~ r a d s h a w ,  

1975) .  B a k a n  s u g g e s t e d .  t h a t  h i s  ~ r o c e d u r e  m i g h t  b e  made more  
\ 

s e n s i t i v e  t y  (i) recording r e s F o n s e  l a t e n c y  times a n d  (ii) 1 2 
% i 



inquiring a f t e r -  s t r a t e g i e s .  

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

normal p o p u l a t i o n ,  The  r e p l i c a t i o n  o f  S u b e r i  x-nd M c R e e v e ~ ~ s  
* 

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

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

r i g h t  mover s ,  The ~ r o c e d u r e  is as  f o l l o o s ,  Subjects u i l l  b e  
i 

required t o  meaorize two t a r g e t  faces. T h e s e  t a r g e t  faces w i l l  b 

I .  
2 r. % 

be flashed u n i l a t e r a l l y  a l o n g  w i t h  two o t h e r s ,  a n 3  s u b j e c t s  w i l l  

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

was n o t  a , t a r g e t  face, As i n  S u b e r i  and f l c k e e v e r ' s  d e s i g n ,  

choice r e a c t i o n  time w i l l  s e r v e  a s  t h e  depender$ v a r i a b l e ,  

a l t h o u g h  errors  u i l l  a l s o  be a n a l y z e d .  I n  a d d i t i o n  t o  t h e  

lateral p r e s e n t a t i o n s  utilized by - S u b e r i  a n d  B c K e e v e r ,  2 
p r e s e n t  study u i l l  i n c l u d e  a c e n t r a l  e x p o s u r e  c o n d i t i o n .  It 

% e n e r a 1  t a c i a l  ~ p c e s s i n q  a b i l i t y ,  ' s e n s i t i v e  e n o u g h  t o  t a p  
1 

3ifferences i n  a noraal p o p ' u l a t i o n ,  b u t  less a r t i f i c i a l  t h a n  t h e  
\ 

u n i l a t e r a l  p r e s e n t a t i o n s  because t h e  stimulus i s  e x p o s e d  t o  b o t h  

h e m i s p h e r e s ,  a s  i n  t h e  case of t h e  s t a n d a r d  f r e e  vie3 p a r a d i g m -  
'-', H ~ber all, the h e m i s p h e r i c i t y  theory of CLEM refers t o  t h e  I 

r e k t i r e  a c t i v i t y  of  the- h e m i s p h e r e s  when t h e y  a r e  w o r k i n g  
q, \ 

t o g e t h e r ,  n o t -  when. t h e y  are a r t  i f  i c i a l l y  s e p a r a t e d .  T h e  

h e m i s p h e r i c  asymmetry n o d e 1  o f  CLEHS w o u l d  p r e d i c t  a l e f t  mov8r 

s u p e r i o r i t y  i n  t h i s  c e n t r a l  p r e s e n t 3 t i o a  task, g i v e n  the 

h y p a t h e s i z e d  pqeferential-use* of t h e  r i g h t  h e m i s ~ h e r e  ir! left 



m o v e r s ,  

F o r  c o m p a r i s o n  p u r p o s e s  t o  t h e o f e  c o n t r o l l e d  t a s k ,  a ., * L 

brief f r ee  view f a c e  r e c o g n i t i . o n  t a s k  w i l l  b e ' i n c l u d e d  i n  t h e  

.. d e s i g n ,  This w i l l  b e  t h e  one u s e d  b y  R i l n e r  (1968)  t o  

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

w i l l  be  shown 1'2 f aces  f o r  a . b r i e f  p e r i o d  , c f  time ( 4 5  s e c o n d s )  , 

a f t e r  w h i c h  t h e p  m u s t  r e q o g n i z e  these from a n  a r r a y  of 25 taces. 

T h e  l a t e r a l  p r e s e n t a t i o n s  o f  t h e  t a c h i s t o s c o p i c  t a s k  w i l l  

p r o v i d e  da ta  o n  t h e  l a t e r a l i t y  p a t t e r n s  o f  right a n d  l e f t  

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

the CLEU p h e n o s e n o n ,  i t  is . s u r p r i s i n g  t h a t  o n l y  o n e  s t u d y  has, 
# 

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

' . N e i l s o n  and  S o r e n s e n  (1976)  r e l a t e d  C L E N  perf o r a a n c e  o n  a 

d i c h o t i c  l i s t e n i n g  task w i t o ' o e r t a l  s t i m u l &  'The eooroa l  ricjb.1 \ 
e a r  ( p r e s u m a b l y  l e f t  h e m i s p h e r e )  F r e f e r d n c e  o u n d  w i t h  v e r b a l  

3 

i 
mater ia l  was s i g n i f i c a n t l y  g r e a t e r  f o r  r i g h  movers ,  F o r  r i g h t  

5 i 
\ 

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

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

be ' found.  The a u t h o r s  c o n c l u d e  t h a t  'left m o v e r s  a t t e n d e d  t o  a  

g r e a t e r  d e g r e e  to  s t i m u l i  iron the l e f t  s i d e ,  ( p r e s u ~ a b l y  I 

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

e n h a n c e d  h e m i s p h e r i c  a c t i v i t y ,  T h i s  same r e a s o n i n g  would p r e d i c t  
t 

a greater' LVF/RH b i a s  i n  l e f t  m o v e r s  f o r  f a c i a l  p r o c e s s i n g ,  the ' 

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

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

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



if ,  ih f a c t ,  g e n e r a l  , f a c i a l ,  p r o c e s s i n g  a b i l i t y  is c o r q e l a t e d  . .  
: u i t h  degree of right h e m i s p h e r e  t i a s  f o r  f a c i a l  t a s k s ,  On t h e  p' - 
other hand, N e i l s o n  a n d  S o r e n s e n l s  (1976) r e s u l t s  m i y h t  s i m p l y  . , 

8 r e f l e c t  a lesser d e g r e e  of c e r e b r a l  l a t e r p l i z a t i c n  i n  g e n e r a l  

for l e f t  m o v e r s  c o m ~ a r e d  t o  r i g h t  movers, 

T o  r e c a p i t n l a  te, the s ~ e c i f l c .  p r e d i c t i o n  'made f o r  this 

s e c t i o n  is that left m o v e r s  u i l l  p r o d u c e  f a s t e r  r e a c t i o n  times 
. . 

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

d\ 
t a s k ,  b a s e d  u p o n  their 

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

B a k a n l s  (1980) f a i l u r e  

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

This p r e d i c t i o n  i s ' m a d e  i n  spite o f  J- c 

t o  find a  s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  

t h e  two jroups on a free v i e w  f a c i a l  r e c o g n i t i o n  test,  I t  is  

hypothesized t h a t  t h e  b r i e f  e x p o s u r e  time (60  a i l l i s e c o n d s )  of 

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

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

holistic t y p e  o f  precessing , r e l a t i v e  to a more  d i s c r e t e ,  

a n a l y t i c  t y p e -  It i s  . h y p o t h e s i z e d ,  b a s e d  upon t h e  h e m i s p h e r i c i t y  

= o d e 1  of CLEtfS ,  t h a t  the f o r i a e r  s t r a t e g y  will b e  more  t y p i c a l  cf 

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

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

l a t e r a l i z a t i o n  p t t e r n s  of r i g h t  a n d  l e i t  movers w i l l  he + - 
I .  J 

examined b u t  n o  p r e d i c t i o n s  a a d e ,  





� eft' m o v e r s ,  b i s o v e r s ,  a n d  r i g h t  m$ers w i l l  b e  c o m p a r e d  o n  

E a . r o n t r o l l e d  f a c i a l  d i s c r i m i n a t i o n  t a s k .  The same facas  f r o m  t h e  

S u b e r i  and i f c K e e v e r  (1977)  s t u d y  w i l l  serve a s  t h e  s t i m u l i  a n d  

t h e '  t a s k '  r e q u i r e m e n t s  v i l l  h e  t h e  s a m e  , a s / w i t h  t h e  l a t e r a l  + 

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

f o r  6 0  m i l l i s e c o n d s ,  I t  is p r e d i c t e d  t h a t  s i n c e  this mode of 

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

over a v e r b a l ,  a n a l y t i c a l  s t r a t e g y ,  l e f t  m o v e r s  k i l l  perform < 
s i g n i f i c a n t l y  f a s t e r  t h a n  r i g h t  h o v e r s .  ~ l t h o u g h  a  ire-e v i e w  

, f a c e  r e c o g n i t i o n  tes w i l l '  s e r v e  a s  a c o m p a r i s o n  t a s k  a n d  a b 7 
r e p l i c a t i o n  of J. B a k a n ' s  (1980)  s t u d y ,  CLE!! d i f f e r e n c e s  ,are n o t  

2 r e d i c t e d  on t h i s  t a s k  s i n c e  it vill n o t  n e c e s s a r i l y  f a v o r  a 
B 

l e f t  o r  r i g h t  h e n i s s h e r e  s t r a t e g y -  No p r e 3 i c t i o n s  a r e  made 

r e g a r d i n g  t h e  S i a o v s ' s ,  D a t a  frcm k o t h  f a c e  r e c o g n i t i o n  tests 

will be  a n a  4 y z e d  w i t h  a n  a n a l y s i s  of v a r i a n c e  w i t h  CLEFI, sex, 

a n d  e m o t i o n  a s  t h e  k e t v e e n - s u b  ject  f a c t o r s  f o r  t h e  a 

t a c h i s t o s c o ~ i c  t e s t ,  a n d  CLEH a n d  s e x  a s  t h e  b e t w e e n - s u t j e c t  

f a c t o r s  o n  __the free v i e w  test, T h e  t w o  tests of f a c i a l  

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

which t h e y  a r e  t a p ~ i n g  s i m i l a r  a b i l i t e s .  

P o r ~ o s g  Three: A C o r r e l a t i o n  b e t w e e n  T! I n d i c e s  of C e r e b r a l  r- ---- 
L a t e r a l i t p  -- 

T h e  two  l a t e r a l i t y  i n d i c e s  - o n e  b a s e d  upon v i s u a l  f i e l d  

d i f f e r e n c e s  i n  r e a c t i o n  t i n e  a n d  e r r o r s  o n  t h e  t a c h i s t u s ~ o p i c  
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11. Method 
* 

' - S u b j e c t s  - 

1 

p A t o t a l  o f  1 3 8 ' s u b j e c t s  p a r t i c i p a t e d  i n  t h e  s t u d y ,  o f  whom 

1 0  were . e l i a i n d t e d  d u r i n g  t h e  c o u r s e  o f  t h e  r e s e a r c h  f o r  v a r i o u s  

r e a s o n s  t o  b e  d e s c r i b ~ d  be low.  zhe f i n a l  s a a ~ i e  c a n s i s t ~ d  of 1 2 8  ' 

s u b j e c t s ,  6 4  m3les a n d  6 4  f h e s .  

- A l l  s u b j e c t s  were from t h e  S imon P r a s e r  u n d e r g r a d u a t e  
I I 

p o p u l a t i o n .  T h e  ma jcritp were v o l u n t e e r s  who r e s ~ o n d e d  t o  a n  

in-class a p p e a l  f o r  p a r t i c i ~ a t i o n ,  a l t h o u g h  some bere a w a r d e d  

s o s e  f o r s  o f  c l a s s  c r e d i t ,  Host s u b j e c t s  were d r a w n  . f r o m  

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

a l s o  p a r t i c i p a t e d -  The a g e  range- f o r  t h e  males was 17 t o  3 5 ,  The 

age range for t h e  f e m a l e s  mas 17 t o  39, w i t h  t h e  e x c e p t i o n  of 
\ 

t w o  females, a g e d  51  a n d  59. S u t j ~ c t s  were l a i d  $3.50 f o r  their  

p a r t  i c i ~ a t i o n .  

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

.in-class q u e s t i o n n a i r e  f o r  h a n d e d n e s s  a n d  the p r e s e n c e  of  l e f t  

h a n d e d n e s s  i n  beobers  of their i m m e d i a t e  f a m i l y  ( f a a i l i a l  

s i n i s t r a l i t f )  , O n l y  d e c l a r e d  r i g h t  h a n d e d  i n d i v i d u a  1s . w i t h  no  

) f a m i l i a l  s i n i s t r a l i t y  were s e l e c t e d .  This s e l e c t i o n  w a s  b a s e d  

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

x o s t  c ~ n s i s t e n t  L V F  ( ~ r e s ~ ~ a b l y  r i g h t  h e r n i s p h e  ) b i a s  f o r  f a c e s  - fi ' 



[HcKay, 1979). O n l y  s u b j e c t s  who r e p o r t e d  h a v i n g  e q u i v a l e n t  

v i s i o n  i n  both e y e s  Mere a c c e p t e d  and s p b j e c t s  who wore g l a s s e s  

were' asked t o  b r i n g  t h e n  t o  the e x p e r i m e n t .  O c e  s u b j e c t  w a s ,  
\ 

s u b s e q u e n t l y  d i s c a r d e d  d u r i n g  t h e  e x p e r  i inen t a l  session b e c a u s e  I 
't 

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

vision of his tuo e y e s  was s i g n i f i c a n t l y  d i • ’ f e r e n t ,  

F a c i a l  S t i m u l i .  fo r  ' l a c h i s t o s c o ~ i c  Pace !??cognition 2- - -  II- - -I_- 

e 

~ i e  f a c i a l  s t i m u l i  r e r e  t a k e n  from t h e  set u s e d  by S u b e r  

a n d  YcKeever ( 1 9 7 7 ) -  T h e i r  s t i a u l i  were 16 p h o t o g r a p h s  of f a c e s ,  

i n v o l v i n g  f o u r  m o d e l s ,  two r a l e  and two f e m a l e .  Each model 

p r o j e c t s  a n n e u t r a l n ,  n h a p p y n ,  Asad" a n d  * a n g r y n  f a c i a l  

e x p r e s s i o n .   he models a r e  f r e e  of beards o r  m o u s t a c h e s ,  - 
3 
c u m a u n i c a t e  the intended a f f e c t s  w i t h o u t  o p e n i h i  t h e i r  mouths ,  

a n d  w e a r  h o o d s  w h i c h  c o v e r  t h e i r  h a i r l i n e s .  S n b e r i  a n d  J l c ~ e e v e r  - 
rep3r-t p i l c t  work, establishing t h e  r e l i a b i l i t y  o,f t h e  i n t e n d e d  . - 
a f f e c t i v e  expressicns,  

E i g h t  of t h e s e  faces were s e l e c t e d  f o r  t h e  p r e s e n t  d e s i g n ,  

the f o u r  n e u t r a l  faces a n d  t h e  f o u r  sad f a c e s ,  t o  serve as t h e  

s t i s u l i  fo r  t h e  n e u + r a l  a n d  e a o t i o n a l  faces r e s p e c t i v e l y  [see 
. . 

faces i n  Appendix El), T h e  s a d  faces were chosen - h e c a u s e  S u b e r i  B 

a n d  8 c K e e v e r  r e p r t e d  t h ~  g rea t e s t '  LVH ' ( p r e s u m a b l y  r i g h t  



h e m i s p h e r e )  s u p e r i o r - i t y  o f  t h e  t h r e e  e m o t i o n a l  affects w i t h  t h e m  

( a l t h o u g h  t h e  s a a l l  number  of s n b j e c t s  i n  e a c h  a f f e c t i v e  

c o n d i t i o n  p r e c l u d e d  s t a t i s t i c a l  s i g n i f  icanee of t h e s e  resu its) , 

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

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

of t h e  r i g h t  h e m i s p h e r e  i n  f e e l i n g s  of sadness a n d  d e p r e s s i o n  
A I 

{ f o r  e x a m p l e ,  Yada a n d  Ziasmussen,  1 9 6 0 ) -  

I n  o r d e r  t o  e s t a t l i s h  t h e  v a l i d i t y  of these a p r i o r i  

clef ined n e u t r a l  a n d  e m o t i o n a l  f a c e s  u i t h  t h e  Simcn Praser  

u n d e r g r a d u a t e  gopo la t ion* ,  p i l f i u d i e s  were c o n d u c t e d .  F o r  

t h e s e ,  t h e  S u b e r i  a n d  BcICeever faces  a l o n g  w i t h  s o w e  f a c e s  o f .  

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

P r e i s e n  (Ekman a n d  F r e i s e n ,  1975) set  were u s e d ,  I n  o n e  s t u d y ,  

20  u n d e r g r a d u a t e s  (10  male a n d  1 0  f e a a l e )  v e r e  r e q u i r e d  t o  r a t e  

e a c h  face o'n a s e v e n  p o i n t  s c a l e  o q  t h e  n e u t r a l - e m o t i o n a l  
4 

d i n e n s i o n ,  T h e  four S u b e r i  and  H c k e e v e r  sad  faces were r a t e d  a s  

-+ s i g n i f i c a n t l y  more e m o t i o n a l  (x = 5.04) t h a n  t h e  f o u r  
\ 

c o r r e s p o n d i n g  n e u t r a l  f a c e s  (f = 2-50). This d i f f e r e n c e  was 

s t a t i s t i c a l l y  s i g n i f i c a n t  a t  t h e  , 0 0 1  l e v e l ,  I n  a s e c o n d  s u r v e y  

u i t h  20 d i f f e r e n t  u n d e r g r a d u a t e s  (10 @ale  a n d  10 f e m a l e ) ,  

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

i n t e n s i t y  o f  e s c t i c c a l  r e s p o n s e  i t  e l ic i ted  i n  t h e n -  T h e  e n d  

p o i n t s  of t h e  seven p o i n t  - sca le  v e r e  d e f i n e d  a s  "I feel  n o t h i h g  

when I l o o k  a t  t h i s  p i c t u r e n  a n d  " T h i s  p i c t u r e  a r o u s e s  a v e r y  

i n t e n s e  e m o t i o n a l  r e p o n s e  i n  me." S u b j e c t s  r a t e d  t h e  S u b e r i  a n d  

FcReever s a d  faces (f = 3.50) a s  e l i c i t i n g  s i g n i f i c a n t l y  g r e a t e r  , 

7 
J v Y- d 4 





Free Viev Face B e c o q n i t i o n  l e s t  --- v- -- 

T h e s e  s t i m u l i  were i d e n t i c a l  +o t h o s e  u s e d  k g  B i l n e r  
r"l 

( 1 9 6 8 ) .  O n  t h e  card to s t u d i e d  there  were 12 faces, and t h e  

rnemo~y probe card 25 faces, 1 2  of which rere fro. t h e  
' 

study card ,  - 

Annet t  H a n d e d n e s s  Quest ionnaire  -- ------ 
-7 

T h i s  c o n s i s t s  of 15 items d e a l i n g  w i t h  hand p r e f e r e n c e  on a 

v a r i e t y  o+•’ t asks ,  

Apparatus 

T a c h i s t o s c o p r c  Face g c o q n i t i ~  Test 
_ -_ 

T h e  subjects were sea ted  i n  a s o u n d - p r o o f  b o o t h  a n d  

a a i n t a i n e d  a ' c 3 n s t a n t  head  p o s i t i o n  b y  l e a n i n g  their t o r e h e a d s  

a g a i n s t  a h e a d r e s t .  They faced:  a t r a n s l u c e n t  s c r e e n  a t  a 

j i s t a n c e  o f  a p 2 r o x i m a t e i y  8 7 - 7 0  c& f r o m  t h e i r  eyes, There was a  

c l e 3 r l y  a a r k e d  central cross on t h e  screen on which t h e  s u b  j e ~ t  

was a s k e d  t o  fixate at the beginning o f  e a c h  trial, T h e  faces 
t 

vere  back p r o j e c t e d  from a Caroasel s l i d e  p r c j e c t o r  o n  the 

screen either tc t h e  r i g h t  c r  l e f t  of f i x a t i o n ,  o r  c e n t r a l l y .  

T h e  e x p o s u r e  t i ~ e  was c o n t r c l l e d  b y  a t a c h i s t o s c o ~ i c  s h u t t e r -  
r 

" 

' 8 6  

.- 
-- 



\ 
The i m a g e  o n  the s c r e e n  was 5-00 x 5.84 cnt, in w i d t h  a n d  h e i g h t  

S u b e r i  a n d  R c K e e v e r  p l a c e d  t h e i r  p h o t o g r a p h s  so t h a t  t h e  

n e a r  a n d  f a r  e d g e s  c o r r e s p c n d e d  t o  -50 degrees a n d  2 - 8  d e g r e e s  

of v i s u a l  angle r e s p e c t i v e l y ,  I n  t h e  p r e s e n t  d e s i g n ,  p l a c e m e n t  n 
f r o m  f i x a t i o n  was d e t e r m i n e d  by m e a s u r i n g  from the c e n t r e  of ' 

e a c h  facd. When t h e  s t i m u l i  were F r o  j e c t e d  c e n t r a l l y ,  the, c e n t r e  

of t h e  face c o r r e s g  n d e d  t o  t h e  s u b j e c t ' s  l i n e  of f i x a t i o n ,  When i" 
the s t i r n u l i  were p r o j e c t e d  t o  t h e  r i g h t  or l e f t  of f i x a t i o n ,  t h e  

c e n t r e  of t h e  face c o r r e s p o n d e d  t o  a p p r o x i m a t e l y  2 -35  d%rees o f  

v i s u a l  a n g l e ,  S i n c e  the p l a c e m e n t  o f  the faces within t h e  b 

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

d i f f e r e n c e s  i n  teras o f  the v i s u a l  angles of t h e  nea a n d  f a r  t 
e d g e s  of t h e  p h c t o g r a ~ h s .  I n  t h e  right v l s u a l  

-" /' 
p o i n t s  of t h e  p h o t o g r a p h s  r a n g e d  frorn j u s t  

1 - 2 5  d e g r e e s  of visual angle, vith a  median 

the l e f t  visual f i e l d ,  t h e  near p o i n t s  of 

froia - 7 s  d e g r e e s  t o  a l m o s t  1-35 d e g r e e s  of v i s u a l  a n g l e ,  v i t h  a 

saedian  of 1.0 d e g r k e s ,  T h e  f a r  e d g e s  o f  t h e  p h o t o g r a p h s  r a n g e d  

f r o m  3-05  t o  3.55 d e g r e e s  o f  v i s u a l  a n g l e  i n  t h 6  r i g h t  visual 

field, w i k h  a n e d i a n  o f  3 - 4  degrees. In t h e  l e f t  v i s u a l  f i e l d ,  

- t h e  f a r  e d g e s  of t h e  ~ h o t o g ~ a p h s  r a n g e d  from 3-05 t o  3,65 

~ 3 e g r e e s  o f  v i s u a l  a n g l e ,  witn a m e d i a n  o f  3-30 d e g r e e s .  

These p f a c e a e n t s  were more c o n s e r v a t i v e  t h a n  t h o s e  o f  

S u b e r i  a n d  B c K e e v e r ,  whose near a n d  f a r  p o i n t s  c o r r e s p o n d e d  t o  

- 5 9  and 2.80 degrees o f  visual a n g l e  r e s p e c t i v e l y .  T h i s  was done 



* 

. i n  o r d e r  t o  ensure that t h e  stimuli p r o j e c t e d  t o  the s e p a r a t e  

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

u t i l i z e d  i n  t h e  present study are  f a r  m o r e  r e p r e s e n t a t i v e  of 

t h o s e  r e p o r t o e d  i n  the l i t e r a t u r e  than vere  t h o s e  of S u b e r i  and 

The s e q u e n c e  o f  t a s k s  engaged i n  b y  t h e  subject were a s  

1. Test f o r  CLEYS. 

2 ,  ~ e r c e p t u a l  b i a s  test, 

3, F r e e  view face g e c o g n i t i o n  test. 

4. T a c h i s t o s c o g i c  - face r e c o g n i t i o n  test, l a t e r a l  p r e s e n t a t i o n ' s  

5. T a c h . i s t o s c o ~ i c  f a c e  r e c o g n i t i o n  tes t ,  central p r e s ' e n t a t i o n s  

6 .  Emotion ratings o f  facial s t i f f i u l i  b y  s u b j e c t s  

7, R a n d e d n e s s  questionnaire 

T h i s  sequence of t h e  e x p e r i m e n t a l  tasks was c h o s e n  on t h e  

b a s i s  of c e J a t i v e   resumed fatigue e f f e c t s  a n d  t h e  o r d e r  of 
f 

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

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

tests vere  c o n s i G e r e d & > t o  be s h o r t  e n o u g h  t o  n o t  c a u s e  u n d u e  
\ &* 

f a t  @ b e f o r e  t h e  t a c P i s t o ~ c o ~ i c  t a s k s .  
::< 
?2 



T e s t  f o r  CLEHS --- P 

" 

CLE;IS uere m e a s u r e d  u s i n g  t h e  set ,of 20 q u e s t i o n s  d e v e l o p e d  . 
by Bakan ,  C o u p l a n d ,  Glackman,  and Putnara (1975) (see A p p e n d i x  

A ) ,    he s u b j e c t  w a s  r e j e c t e d  i f  h e  o r  s h e  f a i l e d  t o  p r o v i d e  a t .  

l e a s t  1 5  s c o r a b l e  resFonses, T h r e e  s u b j e c t s  were r e j e c t e d  f o r  

t h i s  r e a s o n ,  

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

P a j u r k o v a  (1979)  were u s e d  t o  m i n i m i z e  t h e  number  o f  u n s c o r a b l e  

responses, S i n c e  t h e  e x p e r i a e n t  d e a l t  wi th  face F e r 2 e F t i o n ,  t h e  

r a t i o n a l e  shou1.d k a v e  been  c r e d i b l e ,  T h e  i n s t r u c t i o n s  were a s  
I 

f o l l o u s :  

I v i l l  ask you t o  i n t e r ~ r e t  a number  of d i f f e r e n t  
p r o v e r b s ,  W h i l e  d o i n g  t h a t  1 v i l l  b e  o b s e r v i n g  y o u r  face 
a n d  v i d e o t a p i n g  it. I r i l l  e x p l a i n  the p u r F o s e  o f  t h i s  
~ r o c e d o r e  t o  you l a t e r .  E e a n w h i l e ,  I wou ld  . l i k e  you  t o  
f i n d  a comfortable p o s i t i o n  a n d  r e m a i n  t h a t  way 
t h r o u g h o u t  t h i s  p a r t  of t h e  e x p e r i m e n t .  ~ o b k  a t  me until. 
I have f i n i s h e d  a s k i n g ,  t h e  q u e s t i o n  and,&hen g o  a h e a d  v 

a n d  a n s w e r .  T r y  t o  . g i v e  some interpretation f o r  every 
p r o e r b ,  Host p r o v e r b s  h a v e  s e v e r a l  p o s s i b l e  % 

- interprets t i o n s ,  s o  d o n ' t  worry a b o u t  giving' the correct 
answer. B u t  I w o u l d  l i k e  t o  h e a r  your i n t e r p r e t a t i o n .  
Listen h n t i l  I finish w h i l e  l o o k i n g  a t  me, k h i n k  i t  
o v e r ,  a n d  t h e n  ansuer. 

- 
' E y e  movemen t s  u e r e  v i d e o t a p e d  u n l e s s  t h e - s u b j e c t  r e q u e s t e d  

o t h e r w i s e ,  Few d i d  so, I n  cases of  u n c e r t a i n t y ,  t h e  v i d e o t a p e s  
5 

were reviewed by t h e  e x ~ e r i m e n t e r  a n d  a c o l l e a g u e  f a m i l i a r  w i t h  

d .  CLEY r e s e a v h ,  a n d  c o n s e n s u s  w a s  a t t a i n e d ,  These c a s e s  of 

u n c e r t a i c t y  were a l s o  r a r e .  I 

CLEU s t a t u s  uas calculated b y  u s i n g  t h e  f o l l o v i n g  f o r m u l a :  

nueber of right m o v e n e n t s / t c t a l  number of r i g h t  a n d  l e f t  

- 



movements ,  Hence ,  a l a r g e r  r a t i o  r e p r e s e n t e d  r e l a t i v e l y  nor6 

r i g h t  e y e  movemen t s ,  Using t h i s  f c r m n l a ,  t h e  c r i t e r i a  f o r  

d e f i n i ? g  left aovers  a n d  r i g h t  m o v e r s  were r a t i o s  of 0--30 a n d  
f 

-70- 1-00,  r e s p e c t i v e l y :  S u b j e c t s  whose  CLEH r a t i o s  f e l l  i n .  

b e  e e n  'were c a t e g o r i z e d  a s  b i a o v e r s .  'Y 
j d f t e r  t h e  s u b j e c t  h a d  a n s w e r e d  t h e  20. g u & t i o n s ,  . h e ' o r  s h e  A 

vas a s k e d  t o  g u e s s  t h e  p u r p o s e  b e h i a d  t h e  ' q u e s t i o n i n g .  S u b j e c t s  
4 

whci were a w a r e  that CLEHS mew' b e i n g  m e a s u r e d  were rejectea a t  

t h a t  p o i n t  and  d i d  n o t  p a r t i c i a p a t e  f u r t h e r .  Six s u b j e c t s  were 

3 i s c o n t i n u e d  f o r  t h i s  r e a s c n .  
., 

4k . - -2- 

d 

Per=- B i a s  Test -- 8 - 
P P 

T h e  s u b j e c t  was g i v e n  the b o o k l e t  d e s c r i b e d  e a r l i e r  

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

e x p e r i n e n t e r  u a s  careful t o  place t h e  b o o k l e t  d i r e c t l y  i n  front 

of t h e  sukiject, s o  t h a t  %he c o m p a r i s o n  (and n o r m a l )  face  was i n  

the subjectqs d i r e c t  l i n e  o f  v i s i o n .  Fo r  e a c h  o f  t h e  19 t r i a l s ,  

t h e  s u b j e c t  Gas r e q u i r e d  t o  select w h i c h  of t h e  tvo c o m p o s i t e s  ' 

{ r i g p  s i d e - r i g h t  s i d e  o r  left side-lef t side) l o o k e d  mos t  l i k e  

t h e  original p h c t o g r a p h  of the f a c e  a b o v e  (see A p p e n d i x  C ) .  A ,  

LVP ( p r e s u m a b l y  r i g h t  h e m i s p h e r e )  b i a s  s c o r e  was c a l c u l a t e d  

a c c o r d i n g  t o  t h e  f c l l o w i n g  f o r ~ u l a :  (number of t r i a l s  i n  v h i c h  
\ 

s u b j e c t  s e l e c t e d  t h e  c o a p o s i t e  made u p  o f  t h e  h a l f - f a c e  - 
a p p e a y g  in his o r  h e r  I V F  i n  t h e  original ~ h o t o g r a p h ) / l 9  r 

100. T h i s  r e p r e s e n t e a  t h e  p r o p o r t i o n  of t r i a l s  o n  v h i c h  t h e  



s u b j e c t  c h o s e  -the c h i a e r i c  face composed  f r o n  t h e  half' face t h a t  

h a d  been i n  h i s  o r  her LVF i n  the n o r m a l  photograph of the face, 

Free View P a c e  R e c o g n i t i o n  les t  --- -- -- 
< 

T h e  p r o c e d u r e  Mas i c k e n t i c a l  t o  t h a t  a s e d  b y  H i l n e r  ( 1 9 6 8 ) .  

Subjects were s h o w n  t h e  card o f  12 f a c e s  f o r  45 s e c o n d s ,  

fo l loved by t h e  memory p r o b e  c a r d  of 25 faces,  T h e y  were 

r e q u i r e d  t o  select  f r c ~  t h e  l a t t e r  t h o s e  f a c e s  previously s e e n  
8- 

by f i l l i n g  i n  12 s q u a r e s  o n  a 5 x 5 g r i d ,  c o r r e s p o n d i n g  t o  t h e  
* ,  .L 

l a y o u t  of t h e  faces on t h e  F r o b e  card. S u b j e c t s  were r e q u i r e d  t o  

make 12 c h o i c e s ,  

T a c h i s t o s c o p i c  PacE g e _ = q n i t i o n  Tests 

i 

T h e  decisicn t c  h a v e  t h e  c e n t r a l  p r e s e n t a t i o n s  i n  a 
' .  

s e p a r a t e  block f r o r  t h e  l a t e r a l  ~ r e s e o t a t i o n s  war b a s e d  upon . . 

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

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

might. i n c r e a s e  the i n t r a s u b  ject v a r i a b i l i t y  i n  r e a c t i o n  times. 

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

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

v a r i a b i l i t y  t h a t  t h i s  would g e n e r a t e ,  g i v e n  t h e  d i f  e r e n t i a l  

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

T h e  d e c i s i o n  was f i n a l l y  taade t a  c o ~ d u c t  t h e  lateral 

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



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

p r e v i o u s  r e s e a r c h -  h a s  n o t  a l l o w e d  s u b j e c t s  f a ~ i l i a r i t ~  w i t h  t h e  - 
task w i t h  c e n t r a l l y  p r e s e n t e d  s t i m u l i .  ~ u b j i c t s  kegin t h e  t a s k  

w i t h  l a t e r a l  p r e s e n t a t i o n s .  I n  o r d e r  f o r  t h e  r o f  the 

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

p r o c e d u r e  s h o u l d  bd similar ,  O n e  s t u d y  ( B r o a a n ,  1978) d i d  

l n c l n d e  40  " f a m i l i a r i z a t i o n n  t r i a h s  i n  u h i a  f a c e s  were 

p r e s e n t e d  c e n t r a l l y  u h i l e  t h e  s u b j e c t  l e a r n e d  t h e  d i s c r i m i n a t % o n  
' /' 

t a s ' k ,  I n t e r e s t i n g l y ,  h e r  a d u l t  s u b j e c t s  d i d  n o t  d e m o n s t r a t e  t h e  

e x p e c t e d  LVF s u p e r i o r i t y ,  a l t h o u g h  h e r  c h i l d  s u b j e c t s  d i d  so. 
\ 

: L 

A1t hoY s e p a r a t i n g  t h e  t w o  c o n d i t i o n s  o f  the t a c h i s t o s c o p i c  

f a c e  r e c o g n i t i o n  t e s t  v o u l d  C o n f o c n d  the two i n  tekms o f  

f a t - i g u e ,  p r a c t i c e ,  a n d  fali l i a - r i t y . . k f  fects, . t h i s  was c o n . s i d e r e d  
Y .  

to be a less s e r i o u s  error i n  v i e w  of t h e  p u r p o s e s  of t h e  

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

v a r i a t i o n s  of t h i s  task v e r e  not necessarily c o n s i d e ~ e d  'to b e  

a e a s u r i n g  i d e n t 4 c a l  c o g n i t i v e  p r o c e s s e s .  I n  f a c t ,  the d e c i s i o n  * 
t o  i n c l u d e  t h e  c e n t r a l  condition a t  all r e f l e c t e d  t h i s  I 

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

c e n t r a l  p o s i t i c n  c ~ n d i t i o n  waz i n c l u d e d  t o  p r o v i d e  a t e s t  o f  
'* 

f a c i a l  p r o c e s s i n g  a b i l i t y  s e n s i t i v e  enough t o  .,$a~ i n d i v i d u a l  
J 

differences, y e t  w i t h o u t  t h e  'added a r t i f i c i a l i t y  o f  s e p a r a t e  

l a t e r a l  e x p o s u r e .  Or! t h ~  o t h e r  h a n d ,  t h e  p r i m a r y  F u r p o s e  o f  t h e  

lat e r a 1  c o n d i t i o n  uas s p e c i f l c g l l y  to , e x a m i n e  i n d i v i d u a l  
. .* 

O i f  ferences i n  l a t e r a l i t y  p a t t e r n s .  ~ i v e ;  t h e  c o n t i n u i t y  o fA  t h i s  

l a t t e r  p u r p o s e  k i t h  t h e  e x i s f i n g  b o d y  of l i t e r a t u r e ,  a  
- 



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

a p p r o p r i a t e ,  H e n c e ,  t h e  d e c i s i o n  was made t o  h a v e  t h e  s u b j e c t s  

p e r f o r m ,  t h e  t a c h i s t o s c o p i c  t a s k  f i r s t  ' i n  the l a t e r a l  c o n d i t i o n ,  

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

then f o l l o w i n g  ct w i t h  the faces ~ r o j e c t e d  c e n t r a l l y ,  

-?he b a s i c  p r o c e d u r e  was a r e p l i c a t i o n  o f  t h a t  cf S u b e r i  a n d  

~ c ~ e e v e 6  '(1'9-77)- S n b  jects m e m o r i z e d  two " t a r g e t w  f a c e s ,  w h i c h  
-'d 

t h e y  were sobkeqoently r e q u i r e d  t o  r e c o g n i z e  f r o m  t h e  o the r  t w o  
, '* I 

w n o n - t a r g e t t l  f aces  when- t a c h i s t o s c o p i c a l l y  p r e s e n t e d -  S u b j e c t s  

were giverfj t w o  faces, c n e  male a n d  o n e  f e m a l e ,  w i t h  t h e  

i n s t r u c t i o n s  "I'd l i k e  y o u  t o  g e t  t o  know t h e s e  t w o  f a c e s  d u r  xg 
, t h e  n e x t  f i v e  ~ i n u t e s , ~  ~ 6 r  s u b j e c t s  i n  t h e  e s o t i c n a l  c o n d i t i o n ,  

t h e  memory se t  u a s  t a k e n  from t h e  f o u r  s a d  faces. For s u b j e c t s  

i n  t h e  n e u t r a l  c o n d i t i o n ,  t h e  raemcry s e t  was f r o m  the s e t  of 

f o u r  n e u t r a l  f a c e s ,  

, W i t h i n  b o t h  the e m o t i o n a l  a n d  neu-tral c o n d i t i o n s ,  t h e r e  

were f o u r  p o s s i b l e  memory s e t s ,  g i v s n  the c o n s t r a i n t  that e a c h  

raeaory set  c o n t a i n  o n e  a a l e  a n d  o n e  f e m a l e  face, T h e  f o u r  

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

s n b j e c t s  s o  t h a t  a n  e q a a l '  number  of male a n d  female s u b j e c t s  saw 

e a c h  c o m b i n a t i o n .  T h u s ,  f o r  t h e  6 4  s u b j e c t s  i n  t h e  e m o t i o n a l  

c o n d i t i o b  1 6  s u b j e c t s  ( e i g h t  male a n &  e i g h t  f e a a l e )  h a d  o n e  o f  

g t h e  f o u r  face  c o m b i n a t i o n s  a s  a  aemory set. An i d e n t i c a l  

c o u n t e r b a l a n c i n g  p a t t e r n  h e l d  f o r  t h e  6 4  s u b j e c t s  i n  t h e  n e u t r a l  , 

c o n d i t i o n ,  ' 



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

T h e  s u b j e c t ' s  r i g h t  h a n d  was resting on the two e n d  buttons 

of a r e c t a n g u l a r  r e s p o n s e  box, w i t h  t h e  i n d e x  finger resting on 
t 

t h e  inside b u t t o n ,  and t h e  middle f i n g e r  r e s t i n g  on the o u t s i d e  

b u t t o n .  T h e  response box mas p l a c e d  s o  t h a t  the right hand uas 

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

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

b choice r eac t i  n time ~ a r a d i g m s  ( B a s h o r e ,  1381) -  The  angle of t h e  

response b o x  was a p ~ r o x i m a t e l y  a t  4 5 .  degrees i n  order t o  
'a 

marimize c o m f o r t  a n d  e q u a l  f a c i l i t y  w i t h  the t w o  f i n g e r s ,  O n l y  

t h e  r i g h t  h a n d  w a s  u s e d ,  since a l l  r e p o r t e d  s t u d i e s  in which  

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

find a s i g n i f i c a n t  e f f e c t  f o r  response h a n d  o r  a n y  of i t s  

i n t e r a c t i o n s  ( R i z z o l a t t i  e t  a l , ,  1977 ;, f i o s c o v j t c h  e t  a l e ,  1976; 

R i z z o l a t t i  and B u c h t e l ,  1977; d c B e p n o l d s  a n d  Jeeves, 1978 ;  

S r o m a ~ ,  1978; S u b e r i  a n d  a c K e e v e r ,  1 9 7 7 ;  L a v a d a s  e t  a l , ,  1 9 8 0 ;  

Gal?er a n d  C o s t a ,  1980), ( T h i s  a b s e n c e  o f  a hand e f f e c t  was a l s o  . 

f o u n d i n a s a a l l p i l o t  s t u d y  of  1 7 s u b j e c t s  c o n d u c t e d  f o r  t h i s  , 

r e s e a r c h , )  I n  a d d i t i o n ,  t h e  a b s e n c e  o f  a r e s ~ c n d i n g  h a n d  x . 
v i s u a l  f i e l d  , i n t e r a c t i c n  h a s  b e e n  r e p o r t e d  i n  o t h e r  s 

.. t a c h i s t o s c o p i c  p a r a d i g m s  i n v o l v i n q  t h e  p r o c e s s i n g  o f  c o c p l e x  B 
v i s u a l  s t i m u l i  ( G r o s s ,  1972) .  I n  fact, R a p a c z y n s k i  a n d  

T h r l i c h m a n  (1979) a p p e a l e d  t o  t h l s  body of research a s  7 

j u s t i f i c a - t i o n  f o r  u s i n g  o n l y  t h e  r i g h t  h a n d  i n  t h e i r  s t u d y ,  1 ----------------- 
% A f t e r  t h e  c o m ~ l e t i o n  of t h e  p r e s e n t  e x p e r i a e a t ,  t h r e e  s t u d i e s  
have  a p p e a r e d  w h i c h  r e ~ a r t  an  effect f o r  r i g h t  a n d  left h a n d  f o r  
v i s u a l  field d i f f e r e n c e s  kn a t a c h i s t o s c o p i c  f a c e  r e c o g n i t i o n  
p a r a d i g m .  I n  o n e  of t h r e e  s t u d i e s  ' r e p o r t e d  L y  S e r y e n t  i n  a 



1 S u b j e c t s  i n  t h e  p r e s e n t  s t u d y  i n d i c a t e d  i f  t h e  p r o j e c t e d  f ace  

was a t a r g e t  f ace  by g r e s s i r i g  o n e  b u t t o n  ( t h e  nyesw b u t t o n )  a n d  

a n o n - t a r g e t  face by p r e s s i n g  t h e ,  b t h e r  b u t t o n  ("non b u t t o n ) ,  

T h e  a s s i g n m e n t  o f  yes a n d  nc r e s p o n s e s  t o  l e f t  a n d  r i g h t  b u t t o n s  
/ 

was c o u n t e r b a l a n c e d  . a c r o s s  . s e x ,  e m o t i o n a l / n e u t r a l  c o n d i t i o n s ,  

a n d  t h e  f o u r  t a r g e t - n o n t a r g ~ t  f a c e  c o m b i n a t i ~ o n s .  
Q 

S u b j e c t s  b a d  b e e n  t o l d  t o  e x ~ e c t  t h e  t a r g e t  a n d  n o n - t a r g e t  

f aces  t o  a p p e a r  i n  * a b o u t  e q u a l  p ~ o p c r t i o n s . ~  - I 

A t  t h e  b e g i n n i n g  o f  e a c h  t r i a l  a buzzer s o u n d e d  f o r  5 d 0  

asec. a s  a. s i g n a l  f o r  t h e  s u b j e c t  t o  f i x a t e ,  One s e c o n d  a f t e r  

t h e  t e r m i n a t i o ~  o f  the b u z z e r ,  t h e  s t i m u ' l n s  a F p e a r e d  f o r  1 0 0  

Bsec, T h e  s u b j e c t -  u a s  i n s t r u c t e d  t o  r e s h o n d  a s  ~ u i c k l y  a s .  , 

p o s s i b l e  w h i l e  m i n i m i z i n g  e r r o r s ,  T h e  n e x t  t r i a l  b e g a n  3.5 

s e c o n d s  a f t e r  t h e  sub jectt s E e s p o n s e ,  One t r i a l  o c c u r r e d  

a p p r o x ' i m a t e l i  e v e r y  6 s e c o n d s ,  T h i s  s e q u e n c e  o f  - e v e n t s  mas 

c o n  t r o l l e d  by a compu t e r  p r o y  ram d e s i g n e d  s p , e c i f i c a l l y  f o r  t h i s  

1 ( c o n t 8  d) r e c e n t  paFer ( S e r g e n t :  1 9 8 2 a )  , r e a c t i o n  time was f o u n d  
t o  b e  s i g n i f i c a n t l y  f a s t e r  to s t i l t u l i  I n  t h e  v i s u a l  f i e l d  
i p s i l a t e r a l  t o  t h e  r e s ~ o n d i n g  hand.  T h i s  i s  c o n s i s t e n t  u i t h  t h e  
greater c o n t r a l a t e r a l ,  r e l a t i v e  t o  i p s i l a t e r a l , .  c o n t r o l  of the 
h a n d s ,  g i v e n  t h a t  s t i ~ a l i  i n  e a c h  v i s u a l  f i e l d  a r e  p r e s u m e d  t o  
p r o j e c t .  t o  t h e  c o n t s a l a t e r a l  c e r e b r a l  h e m i s p h e r e .  A s i m i l a r  
f i n d i n g  was r e p o r t e d  b y  S t r a u s s  a n d  Moscovi . tch  ( 1 9 8 1 )  f o r  o n e  o f  
t h e i r  e x p e r i m e n t s ,  B o u e v ~ r ,  a n o t h e r  e x p e r i m e n t  y i e l d e d  a  h a n d  x 
v i s u a l  f i e l d  i n t e r a c t i o n  i n  a d i r e c t i o p  g ~ g o s i t e  t o  w h a t  would  
be e x p e c t e d  f r o m  n e u r o a n a t o m i c a l  c o n n e c t i o n s ,  F i n a l l y ,  PlcKeever 
and D i x o n  ( 1 9 8 1 )  r e ~ o r t e d  a hand x v i s u a l  f i e l d  i n t e r a c t i o n  i n  a ' 

5 i r e c t i o n  c o n s i s t e n t  u i t h  n e u r o a n a t o m i c a l  p a  t h u a y s ,  
U n f o r t u n a t e l y ,  t h i s  Gas n o t  r e p o r t e d  i n  D i x o n  ( l 9 7 7 ) ,  t h e  
d i s s e r t a t i o n  u F c n  w h i c h  the p u b l i s n e d  r e p o r t  u a s  L a s e d .  However ,  
t h e s e  t h r e e  studies r e p r e s e n t  a m i n o r i t y  i n  t h e  f a c e  r e c o g n i t i o n  
l i t e r a t u r e .  C o n c u r r e c i  u i t h  t h e i r  publication h a v e  b e e n  s a n g  
o t h e r s  wbich  h a v e  r e p c r t e d  no v i s u a l  f i e l d  e f f e c t s  a s  a  f u n c t i o n  
of r i g h t  o r  l e f t  r e s p o n d i n g  hand .  These w i l l  b e  c i t e d  i n  t h e  
D i s c u s s i o n .  



r e s e a r c h  p r o j e c t .  

It s h o u l d  be n o t e d  t k i t  t h e b e x p o s u r e  time u s e d  by  S u b e r i  

a n 5  BcKeqver was 1 SO msec;, i n  , c o n t r a s t  t o  t h e  100 msec, a 

u t i l i z e d  i n  ' t h e  p r e s e n t  e x p e r i m e n t .  T h i s  was d o n e  t o  ' e n s u  
a =? t ha t  

e ; p ~ s o r e  times were well b e n e a t h  i h e  t h r e s h o l d  f o r  eye a a v e u i e n t s  

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

s i g n i f i c a n t l y  w i t h  this s h o r t e r  e x p o s u r e  time. 
V 

T a c h i s t o s c o p i c  face r e c o g n i t i o n  tes t :  l a t e r a l  p r e s e n t a t i o n s  

T h e  s u b j e c t  was i n s t r u c t e d  t o  fixate a t  ' t h e  s o d n d  of t h e  

buzze r ,  I t  was s t r o n g l y  e n p h a s i z e d  t h a t  s u c h  f i x a t i o n  was  

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

v i s u d l  f i e l d  i n  which t h e  s t i m u l i  would a p p e a r  w o u l d  be 

r a n d o m i z e d ,  there w o u l d  b e  no a d v a n t a g e  in n o t  f i x a t i n g .  T h e r e  
\ 

is evidence ( B c K e e v e r ,  Suberi, and VanDeqenter,  1972) t h a t  
A2 

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

s u f  f i c i e n & * r o l s  for visual f i x a  tiori. 

T h i s  l a t e r a l  c o n d i t i o n  of the task was c o m p r i s e d  of f o u r  

b l o c k s ,  t u o  p r a c t i c e - b l o c k s  of 40 t r i a l s  each, f o l l o w e d  b y  t w o  

test b l o c k s  of 40 t r i a l s  each. V e r b a l  f e e d b a c k  f o r  i n c o r r e c t  

responses was p r o v i d e d  t h r o o g h  an i n t e r c o m  d u r i n g  t h e  t w o  
B I 

p r a c t i c e  b l o c k s ,  T h e  exper i iaenter  was able t o  o b s e r v e  t h e  

s u b j e c t ' s  r e s p o n s e s  o n  a c o m p u t e r  t e r m i n a l  i n  the a d j a c e n t  room. 

By f o l l o w i n g  a k r e ~ a r e d  answer s h e e t  c o d e d  f o r  e a c h  p a r t i c u l a r  

subject 'S c o n d i t i o n  a n d  , s t i m u l i .  s e q u e n c e ,  s h e  was a b l e  t o  



d e t e r m i n e  when an e r r o r  occurred- A l t h o u g h  S u b e r i  a n d  WKeever - - 4 
L 

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

. s t u d y  i n d i c a t d  t h a t  t u o  practice blocks were n e c e s s a r y  f o r  t h e  

n a 3 o r i t y  of s u b j e c t s  t o  b e  able  t o  p e r f o r m  t h e  t a s k  u i t h i a  a 10% 

e r r o r  r a t e ,  I n  o r d e r  t o  ~ a i n t a i n  i n t e r e s t  a n d  m o t i v a t i o n  f o r  t h e  

s p e e d  r q u i r e k e n t s  *f t h e  task a s  well, t h e  e x p e r i m e n t e r ,  a f t e r  

each b l o c k ,  p r o v i d ~ d  t b e , s u b j e c t  w i t h  a n  e s t i n a t e  of h i s  o r  h,er 
\ 

r e a c t i o n  t i n e s  during t h e  l a s t  b l o c k ,  

I n  e v e r y  b l o c k ,  e a c h  o f  the, f o u r  f a c e s  u a s  p r o j e c t e d . ' f i v e  . P 

times in e a c h  v i s u a l  f i e l d .  H e s i f i e l d  o f  p r e s e n t a t ' i b n  a n d  o r d e r  

of f a c e s  was r a n d o a i  e d  v i t h  t h e  c o n s t r a i n t  t h a t  e a c h  face 
6 -4 

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

S i n c e  session t i n e  d i d  n o t  allow f o r  a r andom r e - o r d e r i n g  

of s t i m u l i  sequence f o r  e a c h  s u b j e c t  w i t h i n  the c o n s t r a i n t s  

n o t e 4  above, c o n t r o 2 l i n g  far s e q u e n c e  effects was a t t e m p t e d  i n '  

the f o l l o w i n g  manne r ,  There v e r e  t h r e e  t r a y s  of 40 s l i d e s ,  

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

d L f f e r e n t  s e q u e n c e  of  s t i m - u l i ,  s u c h  t h a t  e a c h  o f  t h e  four faCes 

would a p p e a r  five t imes i n  e a c h  v i s u a l  f i e l d .  B e a i f i e L d  of 
t 

p r e s e n t a t i o n  and o r d e r  of faces was r a n d o m i z e d  i n  each s e q u e n c e  

within the c o n s t r a i n t  t h a t  each f a c k  a p p e a r  o n c e  i n  each v i s u a l  

field e v e r y  e i g h t  t r i a l s -  T h e  t ra 'ps were l a b e l l e a  a s  Sequence  A ,  

B ,  and C, F o r  each s o b j e c t ,  a t r a y  ( a n d  t h e r e f o r e  s e q u e c c e )  w a s  . 
* 

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

.for the first t e s t  t r i a l ,  and t h e  r e ~ c a i n i n g  o n e  f o r  t h e  s e c o n d  

t e s t  ' t r i a l .  In t h i s  way, t h e  o r d e r i n g  of t h e  three d i f f e r e n t  



- 
s e q u e n c e s  was rgqdomized among t h e  s u b j e c t s .  

4 *A* 

~ a c h i \ t o s c o p i c  f a c ~  r e c o g n i t i o c  test :  c e n t r a l  p r e s e n t a t i o n s  

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

o f  l a t e r a l  p r e s e n t a t i o n s .  T h i s  s i n g l e  block v a s  ide V a l  t o  t h e  

lateral blocks, except taa  t t h e  r a c e s  were p r o j e c t e d  c e n t r a l l y .  
.t " 

The e x p o s u r g - t i m e  u a s  reduced t o  60  msec. I n  a n  a t t e m p t  t o  make 

the l e v e l  of d i f f i c u l t y  i n  t h e  c e n t r a l  c o n d i t i o n  more c c m p a r a b l e  

t o  t h a t  o f  t h e  l a t e r a l  c o n d i t i o n ,  Y- 

, I n  o r d e r  t o  c o n t r o l  f o r  o r d e r  e f f e c t s  i;a the c e n t r a l  

c o n d i t i o n  i n  a manner c o m p a r a b l e  t o  t h a t  of the l a t e e r a l  

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

* 0 s u b j e c t s ,  
- .  

' TherG was_ a  rest p e r i o d  o f  one a n d  one h a l f  t o . t v o  m i n u t e s  

1h b*th  l a t e r a l  and  c e n t r a l  c o n d i t i o n s .  t h e  f i r s t  e i g h t  
$ 

2 t r i a l s  were co sidered a a  varm-up and d i s c a r d e d  f r o m  t h e  

ana l p s i s ,  - 

~ e a c t i o d  tiraes a n d  r e s p n s e  c h o i ~ e  were r e c b r d e d  

a u t o m a t i c a l l y  d u r i n g  b o t h  practice and test  t r i a l s ,  

Despite t h o  f a c p h a t ,  w i t h i n  each s e x ,  s u b j e c t s  were 
1/ 

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

( e a o t i o n s l j n e u t r a l )  . t h e  four d i f  fereet target-t tontarget f a c e  

~ S a b i n a t i o n s ,  a n d  t h e  G o  f i n o e r - r e s ~ o n s e  ~ a t t e r n s ,  t h i s  v a s  n o t  

t h e  case f o r  t h e  CLEY groups. An a t t e a p t  was made, w i t h i n  e a c h  



sex, t o  match a s  a u c h  a s  p o s s i b l e  CLEH s c o r e s  a c r o s s  t h e s e  - 
- .  a ,  

e x p e r i m e n t e r  m a n i p u l a t e d  c o n d i t i o n s .  A f t e r  e a c h  s u b j e c t  Is CL2n 

score was c a l c o l a t ~ d ,  be o r  s h e  was a s s i g n e d  t o  a ce l l  in e i t h e r  

t ie  e m o t i o n q l  o r  neutral c o n d i t i o n  i n  s u c h  a way t h a t  h e  o r  s h e  
b 

s 

would b e  matched by a  s u b j e c t  u i k h  a similar CLEB score i n  t h e  

c o r r e s p o n d i n g  ce l l  in the o t h e r  m o t i o n  c o n d i t i  n, ? 
P 2 

' -- E m o t i o n  - R a t i n q ~  of faces & 

After c o m p l e t i o n  of t h e  t a d h i s t o s c o p i c  t a s k s ,  more 

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

was s o u g h t  by h a v i n g  each s u b j e c t  r a t e  e a c h  o f  t h e  f o u r  f a c e s  t o  

w h i c h  h e  o r  s h e  h a d  been e x p s e d  (see A ~ p e n d i x  D), S u b j e c t s  
i 

f i r s t  r a t e d  e a c h  face on  a d i ~ e n s i o n  o f ,  " ~ g e r c e i v e d  e m o t i o n n  i o n  a  
* +. 

s c a l e  from one  fo s e v e n ,  P o i n t  o n e  on t h e  s c a l e  was d e f i n e d  a s  

I, "iface lqoks neutral, ~ n e ~ o t i o n a l ~  a n d  t h e  e n d  p ~ i n t  of t h e  scale 

was d e f i n e d  a s  Hiace  l o o k s  e x t r e a e l y  e m o t i ~ n a l . ~  The s u b j e c t '  was 

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

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

t h e  face  e l i c i t e d  i n  t h e  s u b j e c t .  A g a i n ,  a s e v ~ p o i n t  scale was 

o s e d ,  P o i n t  one on t h e  sca le  was d e f i n e d  a s  "1 Le>Fing when 

/' T l o o k  a t  t h i s  facen a n d  p o i n t  seven was defined a s i w t h i s  f a ce  
> 

a r o u s e s  a n  intecse e m o t i o n a l  r e a c t i o n  i n  be.- T h e s e  i n d i v i d u a l  
+a 

r a t i n g s  were t a k e n  since Dixon (1977) f o u n d  t h a t  a LVF 
-3 % 

( p r e s u a a b l y  r i g h t  h e m i s h p e r e )  t i a s  on a  & c f i i s t o s c o F i c  face 
\ 

r e c o g n i t i o r  t ask  c c r r e l a t g d  w i t h  p r c e i v e Q  emotion r a t i n g s  o f  



the f a c e s ,  b u t  n o t  v i t h  a n  a p r i o r i  m a n i p u l a t i o n  o f  emot iona l i t y  

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

H a n d e d n e s s  - g u e s t i o n n a i r e  

T h e  s e s s i o n  was c o m p l e t e d  b y  having t h e  s u b j e c t  f i l l  o a t  

t h e  A n n e t t  fiandedness Q u e s t i o n n a i r e ,  

F o r  t h e  analysis o f  t h e  t a c h i s t o s c o p i c  face r e c o g n i t i o n  

t es t s ,  t h e  64 males a n d  64 fernales were d i v i d e d  i n t o  'emotional 

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

e m o t i o n a l  faces d u r i n g  t h e  task, and t h e  l a t t e r  s u b j e c t s  viewed 
J'- 

t h e  a p r i o r i  d e f i n ~ d  n e u t r a l  f a c e s  E a c h  s e x  x e m o t i o n  grouping 

included 32 s u b j e c t s .  Each  o f  t h e s e  g r o u p s  was further divided 

/ by the f i n g e r - r e s F o n s e  p a t t s r n  u s e d  f o r  the c h o i c e  r e a c t i o n  time 
r/ 

d e p e n d e n t  peasure. Subjects i n  the index conditicn i n d i c a t e d  

" y e s t 1  v i t h  t h e  index d i g i t  a n d  "nott  w i t h  t h e  m i d d l e  J i g i t ,  v h i l e  

subjects i n  t h e  m i d d l e  c o n d i t i o n  i n d i c a t e d  "yesM uith the midd le  

i i g i t  a n d  w n ~ l r  w i t h  t h e  iadex d i g i t ,  T h u s ,  e a c h  s e x  x e m o t i o n  x 

finger . p a t t e r n  c e l l  c o n t a i n e d  16 subjects. A l t h o u g h  t h e  f o u r  

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

a f f  ce l ls ,  t h e s e  sere n o t  a n a l y z e d ,  Since s n k j e c t s  were n o t  

ca tegor i zed  e q u a f f y  a c r o s s  t h e  three CLEH g r o u p s ,  t h e  final sex 

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



t a s k  were unequal- The cell f r e q u e n c i e s  a r e  p r e s e n t e d  in t h e  

Results s e c t i o n ,  A l t h o u g h  a s i g n i f i c a n t  main effect for f i n g e r  

p a t t e r n  was n o t  u n e x p e c t e d ,  i t  uas n o t  a n t i c i p a t e d  t h a t  it would 

interact w i t h  t h e  other v a r i a b l e s .  The i n t e ~ t i o n  was, therefore, 

t o  collapse. subjects across the two f i n g e r  p a t t e r n  g r o u p s ,  

For the r e ~ a i n i n g  taeasures  i n  the study ( p e r c e p t u a l  b i a s  

test, free view f a c e  r e c o g  t i o n  test) u n r e l a t e d  to t h e  % 
t a c h i s t  c s c o p i c  t a s k s ,  s u b j e c t s  were a n a l y z e d  by a two-way 

a n a l y s i s  of variance w i t h  sex  x CLE# a s  t h e  i n d e p e n d e n t  

v a r i a b l e s .  C o r r e l a t i o n s  between t h e  v a r i o u s  measures were also 

examined ,  
h 
\ 

/ 



111. RESULTS . 
r 

Sixty f o u r  m a l e s  and 64 f e m a l e s  c o m p l e t e d  the design o f  t h e  

e x p e r i m e n t .  'They were f u r t h e r  d i v i d e d  e q u a l l y  a c c o r d i n g  to  t h e  

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

tF dimensions cf e m o t i o n  ( e m o t i o n a l / n e u t r a l )  a n d  finger p a t t e r n  

( I n d e x  c o n d i t i o n ,  di-&dle c o n d i t i o n ) ,  Hence, t h e r e  vere 16 

s u b j e c t s  w i t h i n  e a c h  c e l l .  

-3 
. 

The r e m a i n i n g  v a ~ i a b l e s  of t h e  S t u d y  were a v a i l a b l e  for . 

e v e r y  subject, T h e s e  i n c l u d e d  t h e  P e r c e p t u a l  B ias  test, t h e  ' ~ r e e  - 
V i e w  facial Recognition test ,  a n d  the r a t i n g s  of P e r c e i v e d  and  

S u b j e c t i v e  Emotion. 

CLEM g r o u p s  vere  e d  as  a f u r t h e r  b l o c k i n g  v a r i a b l e .  The  

f o r m u l a  f i e s c r i b e d  ear l i e r  f o r  c a t e g o r i z i n g  s u b j e c t s  a s  l e f t  

movers, b i m o v e r s ,  . o r  r i g h t  m o v e r s  r e s u l t e d  i n  50 l e f t  m o v e r s ,  4 1  

b i m o v e r s ,  a n d  3 7  r i g h t  aove r s . '  T h e  s u b s e q u e n t  , d i s t r i b u t i o n  of 

C L E ~  g r o u p s  w i t h i n  t h e  i n d e p n d e n t  g r o u p s  o f  t h e  t a c h i s t o s c o p i c  
9 

t a s k  a r e  p r e s e n t e d  i n  T a b l e  1, 
L * 



Table 1 --- 

Fin ger  CLEBS - 

P a t t e r n  

D i s t r i b u t i o n  o f  CLEB Groups r 

I n d e x  B I Z  

RH 3 

EI i d  d l e  

Emotional N e u t r a l  
& 

E a o t i o n a l  Neutral 

l L e f  t !lovers 
*Rimovers .  
3Right Hovers 

, I 

A 2 (sex)  x 2 (emotion)  x 2 ( f i n g e r  p a t t e r n )  a n a l y s i s  of 

v a r i a n c e  was c o n d u c t e d  ~43% t h e  CLEM r a t i o s  o f  t h e  s u b j e c t s  a s  

t h e  d e p e n d e n t  L i a b l e  i n  &a& to c o n f i r m  t h a t  t h e  distribution 

o f  CLEN r a t i o  scores a c r o s s  t h e  group ings  d i d  n o t  d i f f e r  
t 

s i g n i f i c a n t l y .  This was confirmed,  A s  can b e  seen from T a b l e  2 ,  

none of t h e  effects e v e n .  a ~ ~ r o a c h e d  s i g n i f i c a n c e ,  T h e  mean CLEM 

r a t i o  was -427,. r e f l e c t i n g  t h e  greater P e n d e n c y  towards' left eyk 
'41. 

~oveaents i n  t h e  present sa~ple- 



Source 

S e x  (S) 

F i n g e r  (P) 

Emotion 

( E l  

SF 

SF 

PE 

S EP 

Error  

T a b l e  2 

ANOBA of CLEH S c o r e s  a c r o s s  E x p e r i m e n t a l  C o n d i t i o n s  

T h e  p e r c e n t a g e  of e r r o r s  f o r  the c e n t r a l  presentation 

t a c h i s t o s c o p i c  f a c i a l  r ecogn i t i cn  task was 3.08%- The error r a t e  

for t h e  l a t e r a l  p r e s e a t a t i o n  t a c h i s t o s c o p i c  t a sk  o v e r  t h e  l a s t  

two b l o c ~ s  was 7,02X. 

- 
I n  o r g a n i z i n g  t h e  r e a c t i o n  t imes  for the l a t e r a l  

p r e s e n t a t i o n  p o r t i o n  of t h e  t a c h i s t o s c o ~ i c  face r e c o g n i t i o n  

test, t h e  f i r s t - t w o  blocks were considered a s  p r a c t i c e  blocks,  



T h e  p u r p o s e  of t h e  p r a c t i c e  b l o c k s  was to  s t a b i l i z e  r e a c t i o n  

times a &  t o  decrease t h e  e r r o r  rate t o  a n  a c c e p t a b l e  level f o r  
1 

a r e a c t i o n  time a n a l y s i s  of t h e  data. O n l y  t h e  last two blocks 

were a n a l y z e d  f o r  r e a c t i c n  time, a l t h o u g h  a l l  bl c k s  were t o  b e  B 
i -- r n c l u d e d  . in  a n  error a n a l y s i s ,  I n  each of t h e  two b l o c k s ,  t h e  

? first e i g h t  t r i a l s  were d i s c a x d e d ,  and  f t h e  r e s a i n i n g  32 

t r i a l s ,  o n l y  c o r r e c t  r e s p o n s e s  vere ret ned f o r  a n a l y s i s .  F o r  9 
4 the r e t a i n e d  t r i a l s ,  Bean r e a c t i o n  t i m  s were c a l c u l a t e d  

s e p a r a t e l y  f o r  E-ZYP, qes-RPF, no-LId, .nrerh. s ince  t h i s  was 

done  f o r  two blccks, each  s u b j e c t  two  mean r e a c t i o n  times 

each f o r  yes a n d  $ r e s p o n s e s  i n  h v i s u a l  f i h l d .  T h e  mean o f  

t h e s e  two mean r e a c t i o n  times f of e a b h  o f  t h e  f o u r  c o n d i t i o n s  

u a s  c a l c u l a t e d  f o r  e a c h  subject. w i n  t h i s ;  ;ask, t h e r e  were 

f o u r  s c o r e s  for e a c h  s u b j e c t  - a mean ~ s - L V F  r e a c t i o n  time, a 

n e a n  yes-RVF r e a c t i o n  time, a  Sean no-LVF reaction t ime, a n d  a 

mean LO-FVF r e a c t i c c  t h e .  

The o n e  block of the c e n t r a l  t a c h i s t o s c o ~ i c  f a c e  

-& / r e c o g n i t i o n  test w a s  analyzed f o r  r e a c t i o n  time' b e c a u s e  of h e  
--r 

1 

previously a t t a i n e d  f a m i l i a r i t y  w i t h  t h e .  t a s k  and b e c a u s e  of t h e  

g r e a t e r  ease o f  t h i s  t a s k  r e l a t i v e  t o  t h e  l a t e r a l  p r e s e n t a t i o n  

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

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

t r i a l s  of the r e m a i n i n g  32  was c a l c o l a t e d ,  T r i a l s  were o r g a n i z e d  

r+ * 
BF ycs a n d  no responses, and s e p a r a t e  m e a n s  c a l c u l a t z d  for e a c h  

t y p e  of r e s p o n s e .  Data f o r  o n e  subject mere n o t  a v a i l a b l e  f o r l  

t h i s  task b e c a u s e  of  a m e c h a n i c a l  breakdowLn t o w a r d s  t h e  end  o f  



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

task ,  t h e r e  were 127 s u b j e c t s  i n s t e a d  of  128, The e x c l u d e d  
P 

1 

s u b j e c t  was a female b i m o v e r  i n  t h e  n e u t r a l l i n d e x  c o n d i t i o n ,  

In 6rder t o  s y s t e m a t i c a l l y  e l i m i n a t e  s p u r i o u s 1  y l a r g e  

r e a c t i o n ' t i m e s ,  D i x c n a s  (1953) p r o c e d u r e  .g&or r e j ' e c t i n g  o u t l i e r s  
9 

was a p p l i e d .  I n  g e n e r a l ,  D i x o n s s  f o r m u l a  es t imates  t h e  s t a n d a r d  

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

d e t e r m i n e s  t h e  m a g n i t u d e  of t h e  v a l  vhich l i e  beyond a g i v e n  

p r o b a b i l i t y  v a l u e  f o r  t h a t  d i s t r i b u t i o n -  I n  t h e   resent s t u d y ,  

o b s e r v a t i o n s  lying beyond  t h e  - 0 1  l e v e l  of  their d i s t r i b u t i o n  

were e l i ~ i n a t e d .  T h i s  was d o n e  fo r  each o f  t h e  s e p a r a t e  

d i s t r i b n t k o ~ q s  for  each p w n o  x v i s u a l  f i e l d  c o m b i n a t i o n ,  T h i s  

c r i t e r i o n  was a p p l i e d  o n e - t a i l e d ,  t h a t  is, only t o  e x c e s s i v e l y  - 

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

o b s e r v a t i o n s  were w i t h i n  t h e  normal  r a n g e .  
- 

C a l c n l a t i o n  of Brqr Scores - 
I 

\ a An e r r o r  was c a t e g o r i z e d  a s  a yes o r  no e r r o r  i n  terms o f  

t h e  c o r r e c t  resEnse t h a t  t h e  s u b j e c t  f a i l e d  to  pke. I n  o t h e r  
I _  -I- - -- P -- 
words, when it is r ~ p o r t e d  t h a t  a s u b j e c t  g r o u p  made 

s i g n i f i c a n t l y  m ~ r e  errors o n  t h e  x s  t r i a l s ,  t h i s  E e a n s  t h a t  t h e  

s u b j e c t  g r o u p  c o a e i t t e d  more  e r r o r s  ( i n  t h i s  case, r e s p o n d e d  

with no) on tho& t r i a l s  i n  w h i c h  t h e  correct r e s F o n s e  was yes, 

3ore s o  t h a n  o n  t r i a l s  i n  w h i c h  t h e  c o r r e c t  answer was 22, T h i s  

could b e  i n t e r ~ r e t r 3  a s  i n d i c a t i n g  t h a t  f o r  t h i s  p a r t i c u l a r  



s u b j e c t  g r o u p ,  the ges t r i a l s  were more dlff i c u l t .  

Data  t r a n s f o r ~ a t i o n s  -- ----- 

The d e c i s i o n  uas made t o  present t h r e e  s e p a r a t e  analyses of" 

t h e  l a t e r a l  p r e s e n t a t i o n  t a c h i s t o s c o p i c  face r e c o g n i t i o n  test ,  
n 

These were the f c l l c w i n g :  (1)  r e a c t i o n  time a n a l y s i s  o v e r  the 

l a s t  . t w o  b l o c k s  (2 )  e r ror  a n a l y s i s  o v e r  t h e  last  two b l o c k s  (3)  r - 
e r r o r  analysis b a s ~ d  u p o n  all four b l o c k s .  E x a m i n i n g  t h e  e r r o r s  

n v e  

d u e  

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

t o  t h e  g r e a t e r  number  of e r r o r s  g e n e r a t e d  i n  t h e  ea r l i e r  
f? 

blocks, a n  a c c u r a c y  measure i n c l u d i n g  t h e m  s h o u l d  b e  more  

s e n s i t i v e  t h a n  i f  o n l y  t h e  l a s t  t w o  b l o c k s  were c o n s i d e r e d .  - 
However ,  a n  error analysis o v e r  the l a s t  t w o  b l o c k s  i s  also 

a p , p r o p r i a t e  b e c a u s e  it . c o r r e s p o n d s  t o  the b l o c k s  u s e d  i n  t h e  

r e a c t i o n  time analysis. 

I n  t h e  c o u r s e  of a n a l y z i n g  t h e  d a t a ,  i t  became a p p a r e n t  

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

s e t s  of e r r o r  d a t a  a n d - r e a c t i o n  time d a t a  f o r  t h e  l a t e r a l  

p r e s e n t a t i o n  task, The same pattern uas  p r e s e n t  i n  t h e  error  and  
6 

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

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

d e v i a t i o n s  a n d  c o r r e l a t i o n  c o e f f i c i e n t s  c a l c u l a t e d ,  This was 

Eone f o r  t h e  folloving sets of d a t a :  (1)  r e a c t i o n  time d a t a  f o r  

l a t e r a l  p r e s e n t a t i c n  face r e c o g n i t i o n  task (2)  r e a c t i o n  tirtte 

d a t a  f o r  c e n t r a l  p r e s e n t a t i o n  face r e c o g r i i t i o r ,  t a s k  ( 3 )  e r r o r  



data  for l a t e r a l  p r e s e n t a t i o n  t a s k  o v e r  all f o u r  b l w k s  (4)  

e r r o r  d a t a  for l a t e r a l  p r e s e n t a t i o n  t a s k  o v e r  l a s t  t w o  b l o c k s  

(5) err or  d a t a  f o r  c e n t r a l  p r e s e n t a t i o n  t a c h i s t o s c o p i c  t a s k ,  The  

c o r r e l a t i c n  c o e f f i c i e n t s  were .52, ,41, .  54,. 6 7 , , 6 3 ,  r e s p e c t i v e l y ,  

The m e a n s  and  s t a n d a r d  d e v i a t i o n s  are c o r r e l a t e d n  i n  all f i v e  

' c a s e s ,  

T r a n s f o r m a t i o n  o f  e r r o r  d a t a  . 

A l o g i t  t r a n s f o r m a t i o n  [egosteller a n d  T u k e y ,  1977)  was 

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

-,, c o e f f i c a n t s  b were - 4 1  ,.64,. 60 f o r  , t h e  e r r o r s  o v e r  f o u r  b l o c k s ,  

tvo, blocks, a n 3  t h e  c e n t r a l  p r e s e n t a t i o n ,  r e s p e c t i v e l y ,  #ith t h e  

e x c e p t i o n  of t h e  e r r o r  d a t a  over t h e ' l a s t  f o u ~  b l o c k s ,  t h e  

t r a n s f o r m a t i o n  d i d  not s i g n i f i c a n t l y  alter the r e l a t i o n s h i p  

between t h e  means  a n d  standard ' d e v i a t i o n s ,  S i n c e  t h e  l o g i t  

t r a n s f o r m a t i o n  is c o n s i d e r e d  t o  b e  a p o w e r f u l  one, n o  o t h e r  
P b  

' t r a n s f o r a a t i u n s  were c o n s i d e r e d ,  and t h e  3ec is ion  was made t o  

a n a l y z e  t h e  o r i g i n a l  error  scores. 

T r a n s f o r m a t i o n  o f  ~ e a c t i o n  time d a t a  

, 
S i n c e  r e a c t i o n  time d a t a  a r e  re11 known t o  y i e l d  s k e w e d  

V 

distributions i n  which means arid s t a n d a r d  d e v i a t i o n s  are 
7 

c o r r e l a t e d  ( H a p s ,  1963)1, t h e  d e c i s i o n  w a s  made t o  a p p l y  the 

29 



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

o b s e r v a t i o n s ,  Fo r  e a c h  s u b j e c t ,  each r e a c t i o n  t i m e  s c o r e  was 

t r a n s f o r m e d  i n t o  i t s  n a t u r a l  l o g a r i t h m ,  The same p o c e d u t e s  t h a t  
2 

had b e e n  u s e d  vith o b s e r v a t i o n s  were a p p l i e d .  

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

fields a n d  D i x o n ' s  ~ r o c e d u r e  t o r  r e j e c t i n g  o u t l i e r s  was a p p l i e d  

t o  t h e  t r a n s f o r a e d  d a t a .  T h e  a p p l i c a t i o n  of D i x o n ' s  p r o c e d u r e  

r e s u l t e d  i n  t h e  e l i m i n a t i o n  of - 8 7 %  of t h e  o b s e r v a t i o n s  i n  t h e  

l a t e r a l  p r e s e n t a t i c n  c o n d i t i o n  a n d  - 5 0 7  i n  t h e  c e n t r a l  

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

the same way a s  was d o n e  w i t h  the o r i g i n a l  d a t a ,  a n d  r e s p e c t i v e  

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

a n d  c e n t r a l  p r e s e n t a t i o n  d a t a ,  These were - 1 9  and -, 1 3 ,  

\ r e s p e c t i v e l y ,  neither approaching s t a t i s t i c a l  s i g n i f i c a n c e ,  T h i s  
J 

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

co r r e l a  t i c n s  between the subject g r o u p  n e a r i s  and  s t a n d a r d  

d e v i a t i o n s  i n  b o t h  cases. T h u s ,  t h e  d e c i s i o n  was ~ a ? e  t o  a n a l y z e  

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

F o r  b o t h  t h e  e r r o r  and  r e a c t i o n  time d a t a ,  The 

% i .  

r e l a t i o n s h i p s  d e s c r i b e d  a b o v e  were a l s o  a p p a r e n t  from s e p a r a t e  . .. 
g r a p h s  d r a w n  f o r  e a c h  s e t  of n o n t r a n s f o r m e d  a n d  t r a n s f o r m e d  



O r q a n i z a t i o n  of R e s n l t s  - 

T h e  r e s u l t s  w i l l  be r e p o r t e d  i n  t h e  f o l l o v i a ' g  crder:  

1. T a c h i s t o s c o ~ i c  face  r e c o g n i t i o n  test  

a. Error analysis 

3. 
1 )  Central, p r e s e n t a t i o n  

2)  La te ra l  p r e s e n t a t i o n  

a )  A n a l y s i s  of e r r o r s  over f o u r  blocks 

b )  A n a l y s i s  of errGrs o v e r  t u o  blocks 

b. B e a c t i 3 n  t i ~ e  a n a l y s i s  
B 

1) C e n t r a l  ' p r e s e n t a t i o n  
-b 

2)  l a t e r a l  p r e s e n t a t i o n  

2. C o r r e l a t i o n s  between r e a c t i o n  t i m e  a n d  e r r o r  d a t a  

E d e s t  k , p 

b 

f a c e  r e c o g n i t i o n  t st 

5. 
G 

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

i n d i c e s  of l a t e r a l i t y  

6 .  C o r r e l d t i o n s  between l a t e r a l i t y  i n d i c e s  a n d  tests of overall 

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

7 .  Correlations between  v a r i o u s  measores  of f a c i a l  p r o c e s s i n g  

a b i l i t y  

3. I a o t i o n  ratings of t a c h i s t o s c o p i c  f a c i a i  s t i r u l i  by s u b j e c t s  

9. A n a l y s e s  using emotion r a t i n g s  

10. Sainaary of  R e s u l t s  

Due t o  t h e  c o a p l e x i t y  of the i n t e r a c t i o n s  i n  t h e  

a n a l y s e s  t o  f o l l o v ,  many tables vill i n c l u d e  o n l y  cell 



w- 
/' 

\ ae$ns, However ,  i n  e a c h  case, t h e r e  v i l l  be a c o r r e s p o n d i n g  

cosglete t a b l e  i n  t h e  a p p e n d i x ,  

E r r o r  a n a l ~ s i s i  C e n t r a l  p r e s e n t a t i o n  --- 

A 2 ( s e x )  x 2 ( e m o t i o n )  x 2 (f i p a t t e r n )  x 
. . 

3 (CLEM) a n a l y s i s  of variance was r u n  an the error d a t a  w i t h  

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

n o t e d  t h a t  an i n t e r a c t i o g  b e t w e e n  f i n q e r  p a t t e r s  and r e s p o n s e  -- -- 
+ 

c a n  i n t e r p r e t e d  p aa in  e f fec t  for d i q i t A  thak+ i s ,  i n d e x  qy - 
C 

m i d d l e  d i g i t ,  The results o f  the a n a l y s i s  a r e  p r e s e n t e d  i n  T a b l e  

A s  c a n  b e  s e e n  f m m  T a b l e  3, t h e  e f f e c t s  a t t a i n i n g  

s t a t i s t i c a l  s i g n i f i c a n c e  a r e  a sex x CLEM i n t e r a c t i o n ,  P ( 2 , 103 )  

= 3.13, p = -05, a n d  a R e s p o n s e  x E m o t i o n  i n t e r a c t i o n ,  F(1,103) 
e 

= 3 - 8 3 ,  p = -05 T h e  c e l l  Beans f o r  the .former are presented i n  

Table U and F i g u r e  1, The  f a l l  t a b l e  .is i n  A p ~ e n d i x  E, 0 
*i 

From T a b l e  4 and F i g u r e  1 i t  can be s e e n  t h a t  f o r  the - 
females, l e f t  m o v e r s  made the fevest errors, bimovers t h e  m o s t ,  

' and  r i g h t  movers fell i n  qetween, .For t h e  males, r i g h t  mgvers 

naEe t h e  fewest e r f o r s ,  w i t h  left zaovers  a n d  b i m o v e r s  h a v i n g  a 

tr s imi la r ,  a n d  h i g h e r ,  error ra te ,  T h e  p o o r  p e r f o r m a n c e  of t h e  

female b i  n o v e r s  i s  particularly striking, Separate a n a l y s e s  were 

g o n e  for males a n d  f e a a l e s  t o  f u ~ t h e r  examine the s i g n i f i c a n c e  

~f these effe- The r e s u l t i n g  analyses of var iance  - a r e  

presented i n  A p p e n d i x  P ( i ) ,  F o r  t h e  naales, P ( 2 , 5 2 )  = -40, p = 



Lrrors for Sex x C L E I  Interaction on Central 

Presentation Face Recognition Test 

C L E M  



T a b l e  3 
B I O V A  for Errors oo central P r e s e n t a t i o n  Pachistoscopic Face 

Source 
S e x  ( S )  
Eao tion 
( El 
F i n g e r  (F) 
c L E a  (C) 

SE 
SF 
EP 
SC 
EC 
PC 
S EF 
S EC 
SPC 
EFC 
S E F C  
Error 

Response 
(R)  
BS 
B E  
3 F 
RC 
B SE 
RSE 
REP 
BSC 
B EC 
RPC 
RSEP 
R S E C  

RSEPC 
Error 

Recognition T e s t  

Prob, -- 
,389 
,264  

T a b l e  4 
Bean Errors for S e x  x CLER Interaction on Central P r e s e n t a t i o n  

Tachistoscopic Pace R e c o g n i t i o n  Test 

L e f t  Plovers B i m o v y s  B i g h t  l o v e r s  
!!ales 1 - 0 0  1 . 00 - 7 2  

Females -56 1. 8 k  1 -05  



,* , Z -& 1 1 
-67, a n d  f o r  t h e  f e m a l e s ,  F(2,52) = 4.74, p = -01.  T h e  effect; 

f o r  females is  s t a t i s t i c a l l y  s = g n i f  i c a n t  w h i l e  t h a t  f o r  maies is  / 
n o t .  

T h e  o t h e r  s i g n i f i c a n t  e f fec t  is t h e  r e s F o n s e  x e m o t i o n  

i n t e r a c t i o n ,  t h e  cell means  . fo r  wh ich  a r e   resented i n  Table 5, 

T h e  i n t e r a c t i o r  here a F p e a r s  t o  be d u e  t o  t h e  p o o r  
:'I 

p e r f o r m a n c e  of  t h e  n e u t r a l  g r o u p  o n  t h e  qq t r i a l s ,  r e l a t i v e  t o  
*A -.. 

t h e  c t h e r  t h r e e  groups, 
i 

T h e  c e l l  means for the trend t o w a r d s  a n  e m o t i o n  x CLEd 

i n t e r a c t i o n ,  F ( Z , I O 3 ) ,  p = -07, are  p r e s e n t e d  i n  ~ ~ $ e n d i x  

(iii) . T h e  pattern of searis indicates t h a t  this i n t e r a c t i o n  is 

d u e  t o  t h e  l a r g e  n u ~ b e r  o f  e r r o r s  made by t h e  b i m o v e r s  i n  t h e  

neutral c o n d i t i o n ,  

& o  s u i u s a r y , f o r  t h e  c e n t r a l  p r e s e n t a t i o n  " t a c h i s t o s c o p i c  face  
8 

I 
r e c o g n i t i o n  t a s k ,  t w o  -effects a t t a i n e d  s t a t i s t i c a l  s i g n i f i c a n c e ,  

A sex x CLEn interact ion  u a s  due t o  f L E f l  d i f f e r e n c e s  among t h e  

f e m a l e s .  Female left s e v e r s  made t h e  fewest e r r o r s ,  b i m o v e r s  the 

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

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

s i g n i f i c a n t l y  g r e a t e r  n u ~ h e r  of errors fot n e u t r a l  f a c e f o e  t h e  

no t r i a l s .  F i n a l l y ,  a t r e n d  t o w a r d s  a n  e m o t i o n  x CLEH - 
i n t e r a c t i o n  was p r i m a r i l y  a t t r i b u t a b l e  , t o  a large number  o f  - 

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



T a b l e  . 5  
E r r o r s  for R e s p o n s e  X Emotion I n t e r a c t i o n  f o r  Central 

P r e s e n t a t i o n  T a c h i s t o s c o p i c  Pace  B e c o g n i t i o a  T e s t  

E m o t i o n a l  Neutral 
Yes 

T a c h i s t o s c o p i c  

Error  a n a l y s i s  o v e r  f o u r  blocks 

For  each s u b j e c t ,  t o t a l  e r r o r s  a c r o s s  a l l  f o u r  b l o c k s  were 

o r g a n i z e d  i n  t h e  saEe B a n n e r  a s  w i t h  t h e  r e a c t i o n  time d a t a  i n  

t h i s  t a s k ,  T o t a l  errors for  each o f  the w i t h i n  subject 

c o n d i t i o n s  were c a l c u l a t e d :  ~ ~ s - L V F , ~ ~ ~ - B V F , = L V F , ~ ~ - B V P -  T h i s  

d a t a  was s u b a i t t e d  t o  a n  a n a l y s i s -  b f  v a r i a n c e  w i t h  sex(2)  x / 
e m o t i o n  ( 2 j  x CLEB (3)  x finger p a t t e r n  (2)  a s  b e t w e e n  s u b j e c t s  - 
f a c t o r s  a n d  r e s p o n s e  t y p e  (2 )  a n d  v i s u a l  f i e l d  (2) a s  w i t h i n  

snbject factors ,  The results of t h e  a n a l y s i s  are p r e s e n t e d  i n  

T a b l e  6, 

As c a n  b e  s e e n  fram T a b l e  6 ,  s e v e r a l  effects a t t a i n  

s t a t i s t i c a l  s i g n i f i c a n c e ,  The e f fec t s  t h a t  v'll b e  d i s c u s s e d  < 
f i r s t  a r e  those relevant t o  t h e  h y p o t h e s e s  p r o p o s e d  i n  the 

I n t r o d u c t i o n .  T h e  o t h e r  e f f ec t s  will t h e n  b e  briefly d e s c r i b e d ,  

T h e  cell m a n s  fo r  t h e  visual f i e l d s  x sex x CLEfl 

i n t e r a c t i o n  (F [&'lfl4) = 3-55, p = - 0 3 )  are p r e s e n t e d  i n  T a b l e  7 
1 $ 

a n d  i n  F i g u r e  2, T h e  f u l l  t a b l e  is a v a i l a b l e  i n  A p p e n d i x  G ,  



T a b l e  6 
ANOVA of Errors o v e r  P o u r  Blocks for  Lateral  

Recognitioc T e s t  

Source -- 
Sex ( S )  
Emotion 12-28  1 12 -28  
(El 

F i n g e r + ( F )  0.05 1 0-05 
CLEH (C) 92-09 2 4 6 - 0 5  

SE 
SF 
EF 
5C 
EC - 
PC 
SEP 
S EC 
S P C -  , 
E PC 
s q c  
E r r o r  

R e s p o n s e  
(R) 
RS 
BZ 
R F 
B C  
PSE 
ESF 
REP 
RSC 
B EC 
F FC 
2SEP 
RSEC 
RSFC 
R E P C  /J 
RSEFC 
Error . 

, V i s u a l  
F i e l d  (V) 
BS 
VE 
VF 
VC 
VSZ 
VSF 

Presentat ion  Face 



VEF , 
VSC 
V BC 

, 

v PC 
BSEP 
YSEC 
VSFC 
VEFC 
VSEPC 
Error 

F Y  
Ei VS 
RVE 
F VF 
RBC 
RVSE 
PVSP 
RVEP ' 

RVSC 
RPEC 
2VFC 
RVSEF 
RVS EC 
RVSPC 
PVEFC 
RVS EFC 
Error 

I n s p e c t i o n  of Table 7 i n d i c a t e s  t h a t  males and females d i f f e r  in 

t h e  pattern with v h i c h  CLEM g r o u p  i n t e r a c t s  with r e l a t i v e  

a c c o r a c y  of t h e  v i s u a l  fields, For t h e  males, l e f t  movecs and 

bimovers a r e  more a c c u r a t e  i n  i d e r i t i f y i n g  faces p r e s e n t e d  i n  t h e  

RVF [ p r e s u m a b l y  left h e m i s p h e r e ) ,  whereas  t h e  o p ~ o s i t e  p a t t e r n  

is present for  ale r i g h t  movers. For the females, l e f t  movers 

were R o s e  accurate with faces p r e s e n t e d  to  their LVP (presumably 

r i g h t  h e m i s p h e r e ) ,  w h i l e  both binovers and right mover f e m a l e s  

were more a c c u r a t e  with faces presented i n  the R V P  ( p r e s a m a b l y  

left h e a i s p h e r e )  - 



F igu re  2 

Error 's (Four Blocks) f o r  V 

CLEM l n t e r a c t  i on on Latera 

&% r 

isua'l F i e l d  x 

Presnta t ion  

L 

Sex x 

Task 



T a b l e  7 
rean  E r r o r s  ( P o u r  B l o c k s )  For Visual F i e l d  x Sex x CLE8 

I n t e r a c t i o n  o n  Lateral P r e s e n t a t i o n  ~ a c h i s t o s c o p i c  Task 

L e f t  &overs B i m o v e r s  R i g h t  f l o v e r s  
na les LBF 6.32 8-09 6.78 

BVP 5.68 . 6.57 7 - 0 9  

F e m a l e s  LVF 5 - 7 2  9-75 8 - 6 8  
RVF 6.92 7.95 6.58 

Combined 6.32 . 8 - 8 5  7.63 
BVF-LVF + I - 2  -1.8 -2- 10 - 

S e p a r a t e  analyses f o r  each' sGx a n d  v i s u a l  f i e l d  were 

-xP; c o n d u c t e d  i n  o r d e r  t o  more c l e a r l y  i d e n t i f y  t h d a s l s  of t h i s  - 

d i f f e r e n c e ,  The r e s u l t s  of t h e s e  analyses a r e  ? r e s e n t e d  i n  

A p p e n d i c e s  fI (i) , H (ii) , H (iii) , a n d  H ( i u )  ,, A c o m p a r i s o n  of t h e  

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

f i e l d  x s e x  x CLER i n t e r a c t i o n  is duef, t ,o a n  i n t e r a c t i o n  b e t w e e n  
.$ L 

v i s u a l  field and CLEH f o r  each  sex e q u a l l y ,  b u t  t h e  n a t u r e  o f  

t h e  i n t e r a c t i o n s  differ. The P r a t i o s  a n d  t h e i r  c o r r e s p o n d i n g  F 

v a l u e s  are P ( 2 , 5 2 )  = 3.15, = - 0 5  f o r  the males a n d  ~ ( 2 , 5 2 )  = 

2 -91 ,  p = -'06 fo r  t h e  feraales, A c o m p a r i s o n  o f  t h e  analysis f o r  

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

f a c t h e  LVP o n l y ,  F(2, IOU) = 3.08, p = ,038) and  n o t  for t h e  
i 

R V R ,  P(2,104) = 0.70, p = -58) . I n s p e c t i o n  of t h e  n a r g i n a l s  of 
<, 

~ a b l &  7 shows  t h a t  t h i s  i s  due t o  t h e  g r e a t e r  a c c u r a c y  o f  t h e  
i 

r 

l e f t  o v e r s ,  f o l l o w e d  b y  t h e  right movers a n d  binovers- However-, 'Y 
t h e  a b b e n c e  of a  sex x CLEM i n t e r a c t i o n  i n  e i t h e r  v i s u a l  f i e l d  

-* 

i s  p u z z l i n g ,  g i v e n  t h e  s i g n i f i c a n t  v i s u a l  f i e l d s  x s e x  x CLEH 

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



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

sex. From i n s p e c t i c n  o f  the cell Beans o f  T a b l e  7 ,  h o w e v e r ,  i t  

is clear t h a t  t h e  CLEH effect f o r  the l e f t  v i s u a l  field is 

s t r o n g e r  for females, p a r t i c u l a r l y  i n  t h e  g r e a t e r  a c c u r a c y  of 

t h e  left r o v e r s  o v e r  t h e  r i g h t  movers ,  w h e r e a s ,  f o r  t h e  males, 

the error r a t e s  f o r  t h e  left a n d  r i g h t  m o v e r s  a r e  s i m i l a r .  For 

the RVP, a l t h o u g h  there  is no overall CLEH e f f e c t  n o r  sex x CLEH. 

i n t e r a c t i o n ,  t h e  d i r e c t i o n s  of the CLEM t r e n d s  a r e  d i f f e r e n t  for  

the t w o  sexes, It i s  t h e s e  c o m b i n e d  d i f f e r e n c e s  f r o u i  b o t h  v i s u a l  

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

sex x CLEH i n t e r a c t i o n ,  

T h e  c e l l  m e a n s  f o r  t h e  s i g n i f i c a n t  ( F ( 1 , 1 0 4 )  = 4 - 2 7 ,  p = 

- 0 4 )  r e s p o n s e  x v i s u a l  field i n t e r a c t i o n  a re  F r e s e n t e d  i n  T a b l e  

8 a n d  F i g u r e  3. 

Prom i n s p e c t i o n ,  it is a p F a r e n t  t h a t -  f o r  t h e  LVP, n o  t r i a l s  - 
vere r e s p o ~ e d  t o  more  a c c u r a t e l y  t h a n  yep t r i a l s ,  w h e r e a s  a 

smaller, b u t  o p p o s i t e  p a t t e r n ,  is p r e s e n t  f o r  the RVP, Poorest  

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

The c e l l  m e a n s  f o r  t h e  s i g n i f i c a n t  r e q o n s e  x sex x CLEH 

i n t e r a c t i o n ,  P (2,104) = 4.13, p = -02, a r e  p r e s e n t e d  i n  Table 9 

and  F i g u r e  4. The f u l l  t a b l e  is i n  A p p e n d i x  I. S e p a r a t e  a n a l y s e s  - 
v e r e  d o n e  f o r  e a c h  CLEI g r o u p  T h e s e  are  p r e s e n t e d  i n  A p p e n d i c e s  

J (i), (ii) , a n d  ( i i i ) ,  T h e s e ,  t o g e t h e r  with t h e  s e p a r a t e  a n a l y s e s  

f o r  males a n d  females,  mere examined i n  o r d e r  t o  clarify t h e  

n a t u r e  o f  t h i s  i n t e r a c t i o n .  T h e  s i m i l a r  s i z e  of t h e  r e s p o n s e  x 
P 

CLEn i n t e r a c t i o n  f o r  t h e  m a l e s ,  P ( 2 , 5 2 )  = 2.10, p = , 1 3 2 ,  and 



Figure 3 

Errors (Four Blocks) for Response x Visual Field 

tyteraction for Lateral Presentation Task 



I T a b l e  8 
E r r o r s  ( F o u r  Blocks) f o r  R e s p o n s e  x V i s u a l  P i - e l d  I n t e r a c t i o n  f o r  

L a t e r a l  P r e s e n t a t i o n  T a c h i s t o s c o p i c  T a s k  3 

LVP 
Yes No 

R e a  n 4-06 3 - 3 8  
SD (3- 55) ( 3 -60 )  

RVP PI ea n  3-18  3.67 
S D  (2.94) (3- 52) 

f males,  P (2 ,52)  = 2-25, p -  = -116 ,  suggests t h a t  t h e  s i g n i f i c a n t  4 
t h r e e  way r e s p o n s e  x s e x  x CLER i n t e r a c t i o n  is d u e  t o  t h e  . 

o p p o s i t e  d i r e c t i o n s  i n  which t h e  CLEH g r o u F s  d i f f e r  i n  t h e i r  

r e l a t i v e  accuracy o f  yes a n d  r e s p o n s e s  fo r  e a c h  sex. 

T h e  p a t t e r n  of this i n t e r a c t i o n  is apparent from i n s p e c t i o n  

o f  Table 9. It is c l e a r  t h a t  t h e  r e l a t i v e  accuracy v i t h  t h e  

a n d  no responses differs between l e f t  and  r i g h t  m o v e r s  i n  

o p p o s i t e  d i r e c t i o n s  f o r  t h e  two  sexes, F o r  males, l e f t  movers  

ire more accurate w i t h  t h e  no r e s p o n s e s ,  w h e r e a s  r i g h t  movers  

are more a c c n r a t e  on the ~s t r i a l s .  c o n v e r s e l y ,  f o r  t h e  

f e m a l e s ,  l e f t  move.rsl a r e  more a c c n r a t e  v i t h  ~s r e s p o n s e s ,  w h i l e  

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

the s e p a r a t e  analyses of t h e  t h r e e  CLEH g r o u p s  yields t h e  
i 

f o l l o w i n g  v a l u e s  f o r  t h e  r e s p o n s e  x s e x  i n t e r a c t i o n .  F o r  t h i s  
* 

i n t e r a c t i o n  w i t h  t h e  l e f t  movers ,  P (1,421 = 8.06, p'= -007. F o r  

the b i m o v e r s ,  t h e  r e s p n s e  x sex i n t e r a c t i o n  p r o d u c e s  F(1,33) = 

- 5 9 ,  p = -45) - T h i s  same  i n t e r a c t i o n  f o r  the r i g h t  movers  

results i n  P ( 1 , 2 9 )  = 2.43, p = , 130 ) .  I t  is  c l e a r  t h a t  t h e  

r e s p o n s e  x sex i n t e r a c t i o n  is  mos t  s t r o n g  f o r  l e f t  movers ,  

although t h i s  i n t e r a c t i o n  f o r  t h e  r i g h t  mov 
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i T a b l e  9 
ean E r r o r s  ( P o u r  B l o c k s )  f o r  Response x Sex x CLEM I n t e r a c t i o n  

for L a t e r a l  P r e s e n t a t i o n  T a c h i s t o s c o p i c  T a s k  

6 
cef t Mover Bimover  R i g h t  f lover  

H a l e s  Yes 9 - 2 8  8-05 6-17 
Ho 4.72 6-67 8-50 

F e m a l e s  Yes 5 - 3 2  8-60 " 8-42 
No 7.28 9. 05 5 - 7 4  

n e g l i g i b l e ,  

The c e l l  means  f o r  the s i g n i f i c a n t  r e s p o n s e  x e m o t i o n  x 

, CLEB i n t e r a c t i o n  (F (2,104) = 3.54, p = - 0 3 )  are p r e s e n t e d  in 

T a b l e  1 0  a n d  f i g u r e  5, T h e  f u l s  t a b l e  i s  a v a i l a b l e  i n  Appendix 

K, The most  s t r i k i n g  i n t e r a c t i o n  effect a p p a  -=+!be n t  from i n s p e c t i o n  

of T a b l e  10 a n d  F i g u r e  5 i s  t h e  effect o f  t h e  e m o t i 9 a / n e u t r a l  

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

f o F 4 t h e  b i m o v e r s .  gg trials a r e  w o r s e  i n  t h e  n e u t r a l  c o n d i t i o n  

and yes t r i a l  w o r s e  i n  t h e  e m o t i o n a l  c o n d i t i o n ,  T h i s  is 

confirae3 by of t h e  s e p a r a t e  a n a l y s e s  f o r  the CLEfl 

groups i n  Appendix K. G n l y  the b i m o v e r s  e v e n  a p p r o a c h  a 

s i g n i f i c l n t  r e s p o n s e  x , e m o t i o n  i n t e r a c t i o n ,  F (1 ,33)  = 7.18, p  = 

.The results of t h e  a n a l y s i s  o f  v a r i a n c e  of e r r o r s  o v e r  a l l  

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

r e c o g n i t i o n  , . tes t  can b e  s u m m a r i z e d  a s  follows, T h e r e  i s  a  

s i g n i f i c a n t  v i s u a l  f i e l d  x sex x CLEP i n t e r a c t i o n ,  a t t r i b u t a b l e  - 
t o  a CLEH d i f f e r e n c e  i n  a c c u r a c y  for females f o r  f a c e s  presen,ted 

i n  the L V F ,  c p r e s u ~ a b l y  r i g h t  h e m i s p h e r e ) ,  L e f t  movers a r e  t h e  

most a c c u r a t e  f o l l o u e d  by  r i g h t  movers  a n d  t h e n  b imovers .  T h i s  

results i n  l e f t  mover  f e m a l e s  d e m o n s t r a t i n g  a LBF s u p e r i o r i t y ,  



., 
Errors (Four Iilocks) for Respnse x W t i o n  ,x Cl~2.1 
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Interact ion for Lateral  Presentation Task 

f m o .  *UT. 
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T a b l e  1 0  
Hean Errors (Poor Blocks) f o r  R ~ s F o I A s ~  x Emotion x CLEM 

I n t e r a c t i o n  f o r  L a t e r a l  P r e s e n t a t i o n  T a c h i s t o s c o p i c  T a s k  
b 

Left !!overs B i a o v e r s  R i g h t  R o v e r s  
Ernot  i o n a l  Yes 6-84 9-37  7-70 

Ho 6-40 5 - 5 3  

Neutral Y e s  5 - 9 6  7-41 
0 - 5 5 .  
6-88 

N-0 5-60 9-82 6-47 

w h i l e  t h e  o p p o s i t e  p a t t e r n  h o l d s  fo r  the r i g h t  movers ,  and 

p a r t i c u l a r l y  t h e  bimovers, An o p p o s i t e  l a t e r a l i t y  p a t t e r n  i s  

e v i d e n t  for  t h e ' a a l e s ,  such  that right a o v e r  males e x h i b i t  a LVF 
L. 

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

d e m o n s t r a t e  a greater BVF accu racy .  Other f i n d i n g s  a r e  t h a t  t h e  
- 

xes t r i a l s  are more a c c u r a t e l y  i d e n t i f i e d  f rom the RVP, w h i l e  
+ - 

trials arecaore accurately i d e n t i f i e d  f r o m  t h e  LVF. T h e r e  are 

a l s o  response x sex x CLEd a n d  r e s p o n s e  x CLEH i n t e r a c t i o n s ,  The ' 

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

sex a n d  d i f f e r e n t i a l  a c c u r a c y  of ~2 a n d  n o  t r i a l s  f o r  the l e f t  

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

t o  the b i m o v e r s ,  whcse no t r i a l s  are p o o r e s t  i n  the n e u t r a l  

c o n d i t i o n ,  w i t h  the o ~ ~ o s i t e  d i f f e r e n c e  i n  t h e  emotional 

c o n d i t i o n ,  

E r ro r  a n a l y s i s  over l a s t  two , b l o c k s  

T h e  errors over  t h e  l a s t  t u o ~ b l o c k s  were c o a t i o e d  i n  t h e  

s a n e  way a s  w i t h  t h e  analysis of e r r o r  o  f o u r  b l o c k s ,  a n d  
b 

s u b ~ i t t ~ e d  t o  the-same analysis o f  results a re  

p r e s e n t e d  i n  Tab le  11, 



-, 
0 Tab,, 1, 1, 

AWOVA fw Errors over-Last Two Blocks for Lateral Presentation 
Tachistosco~ie Task 

e - 

Source 
Sex (S) 
xaotion 0.02 1 0.02 O,OO -949 
( E) 
Pin ger (F) 0.08 1 0.08 0-02 ,896 
CLEfl (C) 12-55 2 6 - 2 8  1-32  ,272 

SE 
SF 
EF 
SC A 

EC 
FC 
S EP 
S EC 
SPC 
EPC 
SEFC 
Error 

Fesponse  
(R) 
RS 
RE 
RF 
RC 

.RSE 
n s P  
REP 
B SC 
3 EC 
BFC 
ESEP 
ESEC 
BSFC 
FEPC 
RSEFC 
Er ro r  

V i s u a l  
P i e l d ( V )  , 

VS 
VE: 
V? 
VC 
VSE 
V SF 



Table 1 1  ( c o n t a d )  

VEF 
VSC 
B EC 
VPC 
VSEP 
VSEC 
VSFt 
VEJ? C 
VSEPC 
E r r o r  

R V  6 - 4 4  1 6.44 
RVS 0 . 0 2  1 0 .02  
RVE 4 . 5 9  1  4 .59  
RVP 4, 31 1 4.3 1 
?YC 2 - 5 2  2  1 . 2 6  
RYSE 2 - 0 2  r 1 2 - 0 2  
R VS P 0 - 1 6  1 0 . 1 6  
PVEP 0 . 2 6  1 0 . 2 6  
BVSC 4.19 2 2 - 0 9  
SVEC 9-48 2 4.74 
BYFC 4tS9 2 2 . 3 9  
F IS EF 4 . 6 8  1 4-60 
BVSSC 0 - 0 3  2 0.0 1 
RVSPC 8.9 1  2  . 9 - 4 5  
F VEPC 0 . 0 5  2 0 . 0 2  
F V S  EFC 3 - 9 1  2  1 . 9 0  
E r r o r  1 9 8 . 7 7  10 4 1 . 9 1  

lp,< - 0 1  

S e v e r a l  effects a t t a i n e d  statistical s i g n i f i c a n c e  ia  t h i s  
0 

a n a l y s i s .  For t h e  s i g n i f i c a n t ,  F f 2 , 1 0 4 )  = 2-99,  p = -05, eraot ion  ,, 

x finger p a t t e r n  x C L E a  i n t e r a c t i o n ,  t h e  d a t a  are r e o r g a a i z e d  i n  

Table 1 2  for a c l e a r e r  p r e s e n t a t i o n  OF the p a t t e r n ,  (The actual 

1- m e a n  ercors and s t a n d a r d  d e r i d o n s  are a v a i l a b l e  i n  l p p e n d i r  

) The c e l l  numbers  r e p r e s e n t  d i f f e r e n c e s  b e t w e e n  the i n d e x  and  

middle finger p a t t e r n s .  Errors i n  t h e  i n d e x  c o n d i t i o n  vere 

s u b t r a c t e d   fro^ errcrs i n  t h e  a i d d l - e  c o n d i t i c n  for  e a c h  group, 

d f Therefore, p o s i t i v e  numbers ref lect  moxe rrors i n  the m i d d l e  

c o n d i t i o n  (hence, g r e a t e r  accuracy i n  t h e  i n d e x  finger p a t t e r n ) ,  

w h i l e  n e g h t i v e  numbers r e p r e s t e n t  nor& errors i n  the i n d e x  



T a b l e  12  
a e a n  D i f f e r e n c e  Scores f o r  E r r o r s  (Two Elocks) f o r  'Emotion x 
F i n g e r  P a t t e r n  x CLEff I n t e r a c t i o n  f o r  L a t e r a l  P r e s e n t a t i o n  

T a c h i s t o s c o p i c  T a s k  
I 

L e f t  B o v e r s  Bimovers  Right U o v e r s  
E m o t i o n a l  -. 30 -- 19 +3,77 

N e u t r a l  -2.02 + 2.52 - 2 ,  Q6 

c o n d i t i o n  (and hence, less accuracy). F o r  l e f t  movers ,  f i n g e r  

p a t t e r n  d i d  n o t  a p p e a r  t o  make a d i f f e r e n c e  i n  t h e  e m o t i o n , a l  
\ - 

c o n d i t i o n ,  ' b u t  f o r  t h e  n e u t r a l  faces, t h e r e  vere more e r r o r s  i n  

t h e  i n d e x  c o n d i t o n ,  A l s o ,  f o r  t h e  b i a o v e r s ,  a n  effect f o r  f i n g e r  

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

n e u t r a l  f a c e s  bimovers  were a c r e  accurate i n  t h e  m i d d l e  

c o n d i t i o n .  The strongest effect a p p e a r s  t o  b e  f o r  t h e  r i g h r t  

a o v e r s ,  who a r e  more  a c c n r a t e  i n  t h e  index c o n d i t i o r  w i t h  t h e  

' eatotional faces, a n d  d e m o n s t r a t e  the opposite p a t t e r n  w i t h  the 

n e u t r a l  f a c e s .  - 
T h e  s i g n i f i c a n t  ( ( 1 1 0  = 5 - 2 0 ,  p = , 025 )  response x 

emotion x f i n g e r  p a t t e r n  i n t e r a c t i o n  r e p r e s e n t s  an i n t e r a c t i o n  
/--"- 

o f  d i g i t  w i t h  emotion, T h e  cell means, o r g a n i z e d  by i n d e x  d i g i t  

\--. and m i d d l e  d i g i t  r a t h e r  than f i n g e r  p a t t e r n ,  a r e  p r e s e n t e d  i n  

Table 13. The n a t u r e  of the i n t e r a c t i o n  is c l e a r ,  .The two d i g i t s  

differ i n  t h e i r  a c c u r a c y  f o r  i d e n t i f y i n g  t h e  n e u t r a l  faces, 
C 

fewer e r r o r s  b e i n g  made w i t h  t h e  i n d e x  d i g i t ,  S t a n d a r d  

d e v i a t i o n s  are  n o t  a v a i l a b l e  for these means s i n c e  they were 

d e r i v e d  from c o a b i n i n g  the e r r o r s  f o r  t h e  122 and no t r i a l s  i n  

o p p o s i n g  finger pattern c o n d i t i o n s ,  i n  o r d e r  t o  o r g a n i z e  t h e  

d a t a  b y  d i g i t .  



T a b l e  1 3  
# e a n  E r r o r s  (Two B l o c k s )  f o r  D i g i t  x ~ m o t i k n  I n t e r a c t i o n  o n  

L a t e r a l  P r e s e n t a t i c n  T a c h i s t o s c o p i c  Task 

I n d e x  D i g i t  
M i d d l e  D i g i t  

Em o t  i o a a  1 ' 
4.4 1 
4.12 

N e u t r a l  
3 - 6 2  
5-44 

The c e l l  means  f o r  t h e  s i g n i f i c a n t  r e z p o n s e  x e m o t i o n  x 

CLEA i n t e r a c t i o n  (F ( 2 , 1 0 4 )  = 4-75 , .  p = -01) a re  presented i n  

Table 14.  The f u l l  t a b l e  is i n -  A p p e n d i x  N. A s  i n  t h e  e q u i v a l e n t  

a n a l y s i s  w i t h  t h e  e r r c r s  o v e r  all f o u r  blocks, t h e  m o s t  s t r i k i n g  

d i f f e r e n c e  h e r e  is w i t h  t h e  b i m o v e r s ,  who a re  more  a c c u r a t e  o n  

t h e  no t r i a l s  w i t h  t h e  e e o t i o a a l  faces ,  b u t  =ore a c c u r a t e  o n  the 

ves t r i a l s  w i t h  t h e  n e u t r a l  faces. 

T h e  c e l l  B e a n s  f o r  t h e  s i g n i f i c a n t  r e s p o n s e  x sex x e m o t i o n  

i n t e r a c t i o n  ( F  ( 2 , 1 0 4 )  = 4.05, p = - 0 5 )  a r e  p r e s e n t e d  i n  Ta 'b l e  15 

a n d  F i g u r e  6 ,  T h e  f u l l  t a b l e  i s  a v a i l a b l e  i n  A p p e n d i x  0 ,  

A s  i s  e v i d e n t  f r o m  F i g u r e  6, the i n t e r a c t i o n  a p p e a r s  t o  b e  

p r i l a a r i l y  d o e  t o  t h e  females, F c r  t h i s  g r o u p ,  a n d  go t r i a l s  

a re  e q u a l l y  a c c u r a t e  v i t h  t h e  e ~ o t l o n a l  faces, Howevez,  f o r  t h e  

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

a c c u r a c y  o f  the yes a n d  no t r i a l s ,  w i t h  go t r i a l s  being m o r e  

d i f  f i c n l t  , 

T h e  ce l l  means f o r  t h e  v i s u a l  field x  s e x  x e m o t i o n  x 

f inzjer  pa  tterr i n t e r a c t i o n  (F (1 .2 )  ,= 3 - 8 8 ,  p = , 0 5 2 )  a r e  

a v a i l a b l e  i n  T a b i e  16. ,The full t a b l e  if a v a i l a b l e  i n  A p p e n d i x  

a 
2. The i n t e r a c t i o n  is d u e  t o  d i f f e r e n c e s  i n  t h e  r e l a t l v e  

a c c u r a c y  i n  t h e  v i s u a l  f i e l d s  among v a r i o u s  sex x emoticn x 

f i n g e r  g r o u p i n g s ,  1 n g e n e r a l ,  b o t h  t h e  males a n d  females 

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



-% 

x j  

Table 1 4  d 
Mean Errors  (Two B l o c k s )  f o r  R e z ~ o n s e  x E m o t i o n  x CLEM 

I n t e r a c t i o n  o n  ~ a t e r a l  P r e s e n t a t i o n  T a c h i s t o s c o p i c  T a s k  

E m o t i o n a l  

Neutral 

'Left M o v e r s  +.  B ~ B O V ~ K S  R i g h t  H o v e r s  
Yes 1.44 2 - 7 4  2.40 -. 

No 2.20 1 - 4 2  2- 75 

y e s  1 - 9 6  
B o  1 - 7 2  

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

were i n  o p p o s i t e  d i r e c t i o n s  f o r  t h e  two  sexes, F o r  n a l e s ,  LVP 

s u p e r i o r i t i e s  were p r e s e n t  for r u b  jects i n  t h e  e p i o n a l - m i d d l e  

and n e u t r a l - i n d e x  c o n d i t i o n s ,  w h i l e  R V P '  s u p e r i o r i t i e s  w e r e  

p r e s e n t  for  s u b j e c t s  i n  t h e  e n o t i c n a l - i n d e x  and  n e u t r a l - m i d d l e  

c o n d i t i o n s ,  F o r  f e m a l e s ,  there was a LVF s u p e r i o r i t y  f o r  

s u b j e c t s  i n  t h e  e a e o t i o n a l - i n d e x  c o n d i t i o n ,  w h i l e  t h e  o p p o s i t e  
@ 

was t h e  c a s e  i n  the t h r e e  o t h e r  e m o t i o n / f i n g e r  p a t t e r n  
0 

g r o u p i n g s .  

Although t h e  r e s F o n s e  x v i s u a l  field x e m o t i o n  x CLEM 

i n t e r a c t i o n  d o e s  not a t t a i n  s t a t i s t i c a l  s i g n i f i c a n c e  (P ( 2 , 1 0 4 )  = 

2-48, p = -091, i t  u i l l ' b e  b r i e f l y  d e s c r i k ~ d  b e c a u s e  o f  its , 

t h e o r e t i c a l  s j n i f i c a n c e  In view cf l a t e r  f i n d i n g s .  The c e l l  

means a r e  p r e s e n t e d  i n  Table 17 and F i g u r e  7, T h e  f u l l  t a b l e  i s  

a v a i i a b l e  liff l p ~ e n d i r  Q. I t  i s  a p p a r e n t  t h a t  t h e  a n d  

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

e m o t i o n a l  v a l e n c e ,  F o r  t h e  no t r i a l s ,  t h e r e  is a  greater 

a c c u r a c y  from t h e  LVF [ ~ r e s u ~ a b l ~  r i g h t  h e r n i s ~ h e r e )  f o r  t h e  

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

condition. B o v e v e r ,  f o r  the yes t r i a l s ,  i n  t h e  e m o t i o n a l  

c o n d i t i o n ,  b o t h  t h e  l e f t  m o v e r s  a n d  b i ~ o v e r s  e x h i b i t  s t r o n g  8 V F  



i q r e  6 

rxrors (Tm 1:locks) f a  Fespnsc  x Sex x %tior, 

Interact ion on -teral Presentation Task 

Errors 

'MALES 



T a b l e  1 5  
Mean Errors (Two Blocks) f o r  R e s p o n s e  x S e x  x E m o t i o n  

I n t e r a c t i o n  o n  L a t e r a l  P r e s e n t a t i o n  T a c h i s t o s c o p i c  T a s k  

Hales - Feaales 

E m o t i o n a l  htl&:al E m o t i o n a l  N e u t r a l  
g4 

Yes ", 1.78 2-96  2.47 1-84 

Table 16 
Errors  f o r  V i s u a l  F i e l d  x Sex  x E m o t i o n  x Finger P a t t e r n  
I n t e r a c t i o n  i n  Lateral P r e s e n t a t i o n  T a c h i s t o s c o p i c  T a s k  (Two 

& 
B l o c k s )  

I n d e x  C o n d i t i o n  n i d d l e  C o n d i t i o n  . LVF R V F  ' LVF BVF 
E m o t i o n a l  Bean  2 -19  1-81 1-56  2 - 0 5  

N e u t r a l  Hean  1.69 2 -31  2-25 - 1 - 8 1  
F e m a l e s  

Index C o n d i t i o n  H i d d l e  C o n d i t i o n  
LVF R V F  LVF R V F  

E m o t i o n a l  Hean 1.81 2 - 1 9  2-94 2-50 
B l e o t r a l  ffean 2.94 2.62 2-62 1-94 

s n p e r i o r i t i e s ,  and the r i g h t  m o v e r s  d e n o n s t r a t e  a weak t r e n d  i n  

the o t h e r  d i r e c t i o n ,  D i f f e r e n c e s  a p p e a r  f a . i r 1 y  n e g l i g i b l e  w i t h  

t h e  neutral faces. 

A l t h o u g h  t h e  r e s p o n s e  x v i s u a l  f i e l d  i n t e r a c t i o n  (q(1,104) 

= 3 - 3 7 ,  p = - 0 7 )  d o e s  n o t  r e a c h  s t a t i s t i c a l  s i g n i f i c a n c e ,  i t  

s h o u l d  be n o t e d  t h a t  t h ~  d i f f e r e n t i a l  a c c u r a c y  of yes a n d  

r e s p o n s e s  i n  t h e  v i s u a l  fields is t h e  s a n e  a s  t h a t  reported o v e r  
\ 

f o u r  b l o c k s .  I n  t h e  LVP, no t r i a l s  a r e  more a c c u r a t e  t h a n  t h e  

yes t r i a l s ,  whereas there is a s ~ a l l e r  t r e n d  i n  t h e  o p p o s i t e  

d i r e c t i o n  i n  t h e  R V P ,  
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T a b l e  17 
Hean E r r o r s  (Two Blocks) for  ResFOnSe x V i s u a l  Field X E m o t i o n  x 

CLEH Trend i n  Lateral P r e s e n t a t i o n  T a c h i s t o s c o ~ i c  T a s k  

Yes 

L e f t  Hovers B i m o v e r s  R i g h . t  P love r s  
Emotional , , LVF 1-12 1 - 7 9  1-00  

R V  P - 3 2  -95 1.  40 

Neutral % L V F  - 9 6  1.23 
RVF 1.00 - 8 2  

P 

E m o t i o n a l  
Left Hovers Bimovers R i g h t  H o v e r s  

LV F - 7 6  -42 1-35 
B V P  1.44 1 -00  1-40 

Neutra l  LY F - 96 1 - 9 5  1-09 
R V P  - 7 6  1.77 1 - 1 8  

T h e  r e d l t s  can be sumzua.rized a s  f o l l o w s -  As i n  t h e  e r r o r  

analysis o v e r  four k l o c k s ,  t h e r e  was a s i g n i f i c a n t  response x 

emotion x CLEM i n t e r a c t i o n  due t o  bimovers d i s p l a y i n g  
/ 

d i f f e r e n t i a l  accuracy o n  t h e  qes a n d  nc r e s p o n s e s  i n  o p p o s i n g  

d i r e c t i o n s  f o r  the emotional a n d  n e u t r a l  faces .  T h e r e  was ,a 

t e n d e n c y  towards a LVP s u p e r i o r i t y  tor e l n o t i o n a l  facespin t h e  

case of t h e  uo t r i a l s ,  i n  c o n t r a s t  t o  a t r e n d  t o w a r d s  a  R V F  

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

F i n a l l y ,  there were two effects involving f i n g e r ,  a n  e m o t i o n  x 

f i n g e r  x CLEff a n d  v i s u a l  f i e l d  x sex x-e-mot@n x finger 
f 
/ 

i n t e r a c t i o n ,  



T h e  r e a c t i o n  time data o f  t h e  t a c h i s t o s c o p i c  face 

r e c o g n i t i o n  task were a n a l y z e d i n  t h e  l a t e r a l  p r e s e n t a t i o n  
, . 

c o n d i t i o n  o v e r  the last t w o  b l o c k s ,  and  t h e  s i n g l e  c e n t r a l  

p r e s e n t a t i o n  c o n d i t i o n  

d a t a  were al tered b y  a 

a p p l i c a t i o n  of Di x6 .on s 
i 
1 

b l o c k  was a n a l y z e d -  As nbted  earl ier ,  the 

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

c r i t e r i a  for r e j e c t i n g  o u t l i e r s .  

of C e n t r a l  Presentat ion T a c h i s & ~ s c o p i c  

Face R e c o q n i t i o n  T e s t  -- 

A s  i n  the e r r o r  a n a l y s i s ,  e a c h  s u b j e c t ' s  t r i a l s  were 

o r g a n i z e d  b y  r e s p o n s e  t y p e .  Hence ,  e a c h  i n d i v i d u a l 1  s data  were * 
* 

e x p r e s s e d  a s  two m e a c r e a c t i o n  times, o n e  fo r  t h e  yep trials a n d  

o n e  for  the no trials, e a c h  b a s e d  u p o n  16 t r i a l s .  
a, 

T h e s e  d a t &  were subjected t o  a n  a n a l y s i s  of ' v a r i a n c e  w i t h  

sex, e m o t i o n ,  finger p a t t e r n ,  a n d  CLEa a s  the b e t w e e n  s u b j e c t s  " 

factors, and r e s p o n s e  t y p e  a s  a w i t h i n  subjects factor. T h i s  

a n a l y s i s  is p r e s e n t e d  i n  T a b l e  18, 

I n s p e c t i o n  o f  T a b l e  18 indicates a s i g n i ' f  i c a o t  main effect 
d 

F o r  CLEX, F(2,103) = 5-31, p = ,006, ~ o t a b l e  in its a b s e n c e  when 

c o m p a r e d  w i t h  t h e  ' e q u i v a l e n t  analysis o f  errors is t h e  c o m p l e t e  

l a c k  o f  a sex x CLEH i n t e r a c t i o n .  T h e  c e l l  means  for t h e  CLE'H 

3 e f f e c t  a r e  p r e s e n t e d  i n  T a b l e  19, T h e  means a r e  t r a n s f o r m e d  back 
P 

i n t o  their o r i g i n a l  metric f o r  ease of i n t e r p r e t a t i o n ,  The 



T a b l e  18  
AROVA for Reaction T i m e  on  C e n t r a l  P r e s e n t a t i o n  T a c h i s t o s c o p i c  

Pace R e c o g n i t i o n  T e s t  

S o u r c e  -- SS - DP NS F Prob,  
Sex ( S )  i 2- 16 1 2, i Z  0-47 , 525  
Eao t i o n  3-98 1  3 - 9 0  0.75 e ,389 
(E l  

t 

, Finger(P) 1 .10  ' 1 1 .10  0.2 1  - 6 4 9  
CLE H (C) 56-30 2 28-19 5 - 3  1 ,006** 

SE 
SF 
EP 
SC 
EC 
FC 
S EP 
SEC 
s PC 
E PC 
SEPC 
Err or 

Response  
RS 
R E  
RF 
BC 
R SE 
RSF 
PEF 
BSC 
R EC 
B PC 
RSEF 
RSEC 
BSPC 
SEPC 
BSEPC 
E r r o r  

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

analyses need  t o  b e  u s e d  d i ' f f e r e n t l y  i n  i n t e r p r e t i n g  t h e  size of 
-. 

e f f e c t s ,  1 ------- ------- 
l F o r  e x a m p l e ,  a value o f  one s t a 6 d a t d  d e v i a t i o n  above  o r  below 
t h e  mean v o n l d  b e  obtain'ed ky m u l t i p l y i n g  cr d i v i d i n g  t h a t  mean 
by its s t a n d a r d  d e v i a t i o n ,  r e s p e c t i v e l y ,  rather t h a n  a d d i n g  o r  
subtracting its s t a n d a r d  d e v i a t i o n ,  



T a b l e  1 9  
R e 3 c t i o n  T i m e s  f o r  CLEU G r o u p s  i n  Central P r e s e n t a t i o n  

% a c h i s t o s c o p i c  F a c e  R e c o g n i t i o n  T e s t  

L e f t  B o v e r s  B i m o v e r s  R i g h t  B o v e r s  
Mean 408.54 522- 62 549-62 

SD ( 1 -18 )  (1.16) (1. 15) 
El (501 (40) ( 3 7 )  

ii T a b l e  1 9  s h o u s  a clear l i n e a r  t r e n d  f r o m  l e f t  m o v e r s  

t h r o u g h  b i n o v e r s  t o  right m o v e r s ,  w i t h  l e f t  movers e x h i b i t i n g  

t h e  f a s t e s t  r e a c t i o n  times a n d  r i g h t  m o v e r s  t h e  slowest, * 

T h e  cel l  means f o r  t h e  s i g n i r i c a n t  main e f f e c t  f o r  r e s p o n s e  
P 

t y p e  a re  p r e s e n t e d  i n  Table 20.  C o r r e c t  t r i a l s  were 

r e s p o n d e d  t o  f a s t e r  t h a n  correct ns t r i a l s .  U n l i k e  i n  t h e  

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

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

I n  summary ,  Left m o v e r s  e x h i h i t e d  t h e  f a s t e s t  r e a c t i o n  

times t o  t h e  faces,  f o l l o w e d  by t h e  b imover s  a n d  t h e n  the r i g h t  

m o v e r s ,  C o r r e c t  ~2 respcnses were f a s t e r  t h a n  c o r r % c t  21 

r e s p o n s e s ,  

m 4A 

T a s k  -- 

T h e  subjects8 t r a n s f o r ~ e d  reacticn times o v e r  t h e  l a s t  t w o  

b l o c k s  rere  o r g a n i z e d  into f o u r  g r o u p s :  =L&, B-RVF, 

no-LVP, and  g q - B V F ,  Beans f o r  t h e  four d i s t r i b u t i o n s  were - 
c a l c u l a t e d  w i t l i i n  e a c h  block a n d  t h e  t w o  means f o r  e a c h  o f  t h e  

four c o n d i t i o n s  uere a v e r a g e d ,  Hence,  each s o b  jectls  r e a c t i o n  

t ime  d a t a  c o n s i s t e d  o f  f o u r -  means .  Th@e were s u b m i t t e d  t o  a n  
> 



Table 20 
R e a c t i o n  T i m e s  f o r  C o r r e c t  Yes a n d  No R e s ~ o n s e s  o n  Central 

P r e s e n t a t i o n  T a c h j s t o s c o p i c  Face R e c o g n i t i o n  Test 

Yes l o  
Mean 492.43 54 1-65 

S D  (1 -19)  (1-18) 
l4 (127) 

a n a l y s i s  of variance w i t h  sex, e m o t i o n ,  f i n g e r  p a t t e r n ,  a n d  CLEH 

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

as w i t h i n  subjects factors, T h e  a n a l y s i s  is p r e s e n t e d  i n  T a b l e  

2 1, 

E f f e c t s  t h a t  a t t a i n  s t a t i s t i c a l  s i g n i f i c a n c e  are a main 

e f f e c t  f ~ r  v i s u a l  field, F (1 ,104)  = 3-91, p  = , 0 5 1 ,  a  v i s u a l  

\ field x e m o t i o n  i n t e r a c t i o n ,  F (1 ,104)  = 5 - 0 1 ,  p = , 018 ,  and  a  

m a i n  effect f o r  res@nse t y p e ,  f ( 1 . 1 0 4 )  = 71.90, p = -000. T h e r e  

are a l s o  two i n t e r a c t , i o n  i n v o l v i n g  f i n g e r  p a t t e r n ,  a s e x  x 

e m o t i o n  x f i n g e r  p a t t e n  i n t e r a c t i o n ,  F (1 ,104)  = 5-50, and a  

v i s u a l  f i e l d  x e m o t i o n  x f i n g e r  p a t t e r n  x b C L E E  i n t e r a c t i o n ,  

F ( 2 , 1 0 4 )  = 3-34, p = ,039, 

I n  o r d e r  t o  clarify t h e  s o u r c e  o f  these i n t e r a c t i o n s ,  

s e p a r a t e  analyses of e a c h  CLEH g r o u p  were examined .  T h e s e  a r e  

presented i n  A p p e n d i c e s  R (i) , (ii) ,and ( i i i )  - 
T a b l e  22 and ~ i g u r e  8 p r e s e n t s  t h e  c e l l  means  for t h e  

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

Prom i n s p e c t i o n  o f  Table 22 and  F i g u r e  8, i t  is c l e a r  t h a t  

t h e  s 4 g n i f i c a n t  v i s u a l  field e f f e c t  is d u e  t o  slower r e a c t i o n  

times froa  t h e  LVF ( p r e s u m a b l y  r i g h t  h e m i s ~ h e r e )  . It  is a l s o  

e v i d e n t  t h a t  the s i g n i f i c a n t  v i s u a l  field e f f e c t  i s  entirely d u e  

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



T a b l e  2 1  
A I O Y A  of Reaction Time on L a t e r a l  Presentatian T a c h i s t o s c o p i c  

Pace B e c o g n i t i o n  T a s k  

Source -- 
Sex (S) 
 notion 74 -58  
(E l  
F inger  (f) 2 - 0 2  
CLEU (C) ' 57.59 

SF: 
SF 
EP 
SC 
EC 
PC "# 

SEF 
S BC 
S FC 
E PC 
SEFC 
Error 

Response 110.17 
(R) - 
RS 0.04 
RE 1. 19 
9P 0.64 
EC 0.61 
RSE 1.35 
RSP 0.0 1 
REF 0.09 
PSC 6.30 
4 EC 2.99 
3 PC 1.0 1 
RSEP 1 -15  c 

SSEC 1 - 6 2  
BSPC 6.05 

= REPC 2. 3 1  
RSEPC 2.65 
Err or 159.35 

V i s u a l  2.13 
- Field (V) 

VS 0.03 
V E  3 - 1 7  
VF 1 - 0 7  
VC 0.69 
VSE 0- 8 5  
YSF 1 -23  



Table 2 1  [cont8d) '- 

V E P  
V SC 
B EC 

' VFC 
VSEP 
VSEC 
VSFC 
VEFC 
VES EPC 
Error 

R V  
B VS 
F VE 
R VP 
BVC 
PVSE 
RVSP 
EVE F 
R V S  C 
R BEC 
BVPC 
RVSEF 
RBSEC * 

B VS FC 
RVEFC 
3 VS EPC 
E r r o r  

t h e  n e u t r a l  faces, T h i s  interaction is o p p o s i t e  t o  what was 

p r e d i c t e d .  I t  was ~ r e d i c t e d  that e m o t i o n a l  faces v o u f d  b e  

r e s p o n d e d  t o  faster from t h e  LVP ( F S ~ S U B ~ ~ ~ J '  r i g h t  h e m s i p h e r e ) ,  

at least for t h e  females. 

The cell means f o r  t h e  main  effect  f o r  response t y p e  are 

p r e s e n t e d  in T a b l e  23-  Correct yes trials a r e  r e s p o n d e d  t o  

s i g n i f i c a n t l y  faster than  correct no t r i a l s ,  
I - 

d 

T h e  c e l l  means  for  the sex x e m o t i o n  x f i n g e r  interaction 

for r e a c t i o n  time d a t a  a r e  presented i n  T a b l e  24 .and F i g u r e  9-  

The f a l l  t a b l e  is a v a i l a b l e  i n  Appendix S .  



Figure 8 

't7 
Reaction Times for Visual Field x Emotion Interaction 

i n  Lateral Presentation Task 



LVP 

BBF 

- T a b l e  2 2  
e a n  B e a c t i o n  Times f o r  V i s u a l  F i e l d s  and E n a t i o n  C o n d i t i o n s  i n  

L a t e r a l  P r e s e n t a t i o n  T a c h i s t o s c o p i c  P a c e  R e c o g n i t i o n  T a s k  

E m o t i o n a l  N e u t r a l  Both  
C o n d i t i o n  C o n d i t i o n  C o n d i t i o n s  

?lean 605.57 576-89 59 1-06 
SD (1. 27) ( 1- 20) ( 1-24) 

T a b l e  2 3  
R e a c t i o n  Times f o r  C o r r e c t  Yes a n d  No Responses on L a t e r a l  

P r e s e n t a t i o n  T a c h i s t o s c o p i c  P a c e  R e c o g n i t i o n  T a s k  

It c a n  b e  seen t h a t  f o r  males, t h e  p a r t i c u l a r  y e s / = - d i g i t  

c o n f i g u r a t i o n  made l i t t l e  difference w i t h  t h e  n e u t r a l  faces, 

However,  v i t h  t h e  e m o t i o n a l  faces, t h e  index f i n g e r  c o n d i t i o n  

( ~ g  = i n d e x  d i g i t , =  = a i d d l e  d i g i t )  was a s s o c i a t e d  with s l o v e r  

r e a c t i o n  tines than t h e  m i d d l e  c o n d i t i o n  (yes = m i d d l e  d i g i t ,  no 
= index digit). For t h e  f e r a l e s ,  t h e  y%wq_o=dig i t  c o n f i g u r a t i o n  

adde a d i f f e r e n c e  f o r  b o t h  e m o t i o n a l  a n d  n e u t r a l  faces, 
-;; 
I 

p a r t i c u l a r l y  t h e  f oraer. For t h e  e m o t i o n a l  faces, s u b j e c t s  i n  

the i n d e x  c o n d i t i o n  e x h i b i t e d  faster r e a c t i o n  t i n e s ,  w h i l e  t h e  
I 

o p p o s i t e  uas  t h e  case for t h e  n e u t r a l  faces, In c t h e r  words ,  t h e  
8 

direction of r e a c t i o n  time d i f f e r e n c e s  a s  a f u n c t i o n  af f i n g e r  
4 

pattern a n d  e m o t i o n  a r e  i n  opposite d i r e c t i o n s  f o r  males a n d  

females. 
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milliseconds * 



T a b l e  24  
Bean B ~ a c t i o n  Times  f o r  Sex x Emotion x F i n g e r  P a t t e r n  
I n t e r a c t i o n  i n  Lateral P r e s e n t a t i o n  T a c h i s t o s c o p i c  face 

R e c o g n i t i o n  Task  

Index C o n i i i t i o n  
R i d d l e  C o n d 4 t i o n  

'\ 
I n d e x  C o n d i t i o n  

R i d d l e  C o n d i t i o n  ' 

Females  

, Emot iona l  % 

579.64- 
655.23 

N e u t r a l  
565.22 
576.44 

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

i n t e r a c t i o n  is i l l u s t r a t e d  i n  F i g u r e  10, The source of the 

v i s u a l  f i e l d  x e m o t i o n  x f i n g e r  x CXEH i n t e r a c t i o n  was 

i n v e s t i g a t e d  b y  e x a m i n i n g  t h e  s e p a r a t e  analyses f o r  t h e  CLEH 

- g r o u p s  i n  Append ices  B (i), (ii) , and (iii) , The F r a t i o s  and  

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

F(1,42) = - 0 - 0 0 ,  p = .987 a n d  F(1,29) = 0.07, p = -788, 

r e s p e c t i v e l y .  T h i s  is i n  c o n t r a s t  t o  P ( 1 , 3 3 )  = 7.88, p = ,008  

f o r  t h e  bimovers ,  T h i s  i n d i c a t e s  t h a t  t h e  v i s u a l  f i e l d  x emot ion  I 
x finger x CLEH i n t e r a c t i o n  derives from a v i s u a l  f i e l d  x 

"k 

emotion x f i n g e r  interactian f o r  t h e  b imover s  t o g e t h e r  w i t h  t h e  

lack o f  s u c h  a n  i n t e r a c t i o n  i n  t h e  other two CLF,H groups .  This 

is c o n s i s t e n t  with Figure 10- Thus,  f o r  s i m p l i f i c a t i o n  purposes ,  

t h e  cell means f o r  t h e  b i e o v e r s  o n l y  are p r e s e n t e d  i n  Table 25, 

The full t a b l e  is a v a i l a b l e  i n  Append ix  T, 

I n s p e c t i o n  of t h e s e  cell means f o r  t h e  b i m v e r s  i n d i c a t e s  

t h a t  t h e  i n t e r a c t i o n  is due t o  s l o w e r  r e s p o n d i n g  i n  t h e  LVF than 

the RVP i n  the i n d e x  c o n d i t i o n  for the e m o t i o n a l  f a c e s .  For t h e  
1 
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9 T a b l e  25  
?lean R e a c t i o n  T i l e s  for V i s u a l  F i e l d  x E a o t i o n  x F i n g e r  Pattern 
Interaction on L a t e r a l  P r e s e n t a t i o n  Tachistoscopic Task for  

B i m o v e r s  Only 

E m o t i o n a l  Neutral  

I n d e x  \ ~ i d d l e  , Index H i d d l e  
C o n d i  t i o  n C o n d i t i o n  C o n d i t i o n  C o n d i t i o n  I 

LBF 653-73 613.66 575.60 562-52 
R VP 602.62 601-90 605.28 . 548.78 

n e u t r a l  faces, this p a t t e r 2  is t h e  2 everse, In the i n d e x  

c o n d i t i o n  r e s p o n d i n g  i s  slower i n  t h e  R V P  t h a n  the LVP. 
d 

T h e  results of t h e  r e a c t i o n  time a n a l y s i s  f o r  t h e  l a t e r a l  

p r e s e n t a t i o n  t a c h i s t ~ s c o p i c  r e c o g n i t i o n  test can  b e  s u m m a r i z e d  

i n  t h e  f o l l o v i n g  uap, A l t h o u g h  t h e r e  is a s i g n i f i c a n t  v i s u a l  

f i e l d  effect f a v o r i n g  t h e  R V F  (presumably l e f t  h e n i s p h e r e ) ,  t h i s  

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

t h a n  no responses. There is a sex x e m o t i o n  d f i n g e r  p a t t e r n  

interaction and a visual field x e m o t i o n  x finger pattern x CLEH 

i n t e r a c t i o r ,  the l a t t e r  e n t i r e l y  due  t o  a v i s u a l  field x e m o t i o n  

x f i n g e r  p a t t e r n  i n t e r a c t i o n  w i t h  the.biaovers, In the l a t t e r  

case, t h e  index c o n d i t i o n  e n h a n c e s  a R V P  superiority for t h e  

e m o t i o n a l  f a c e s ,  a n d  a  LVF s u p e r i o r i t y  f o r  t b e  n e u t r a l  f a c e s ,  
. ' 

. - 
- 

Corre la t ions  between Beaction T i m e  &nd E r r o r  Measure2 - 

C o r r e l a t i o n s  k e t u e e n  errbr and  reaction time data'on t h e  

t a c h i s t o s c o p i c  face r e c o g n i t i o n  t a s k  were examined i n  o r d e r  t o  

assess t h e  d e g r e e  t o  w h i c h  s imi la r  p r o c e s s e s  were b e i n g  n e a s u r e d  

by t h e  two d e p e n d e n t  Eeasures. P a r t i c u l a r l y  i n  v i e w  of t h e  

different r e s u l t s  of t h e  t u o  t y p e s  of a n a l y s e s ,  i t  was i m p o r t a n t  



, .to assess t h e  degree t o  which there say h a v e  been an 

speed-accuracy t r a d e o f t .  Since t h e r e  was t h e  p o s s i b i l i t y  t h a t  

s u c h  a n  effect n i g h t  b e  p r e s e n t  i n  some subjects and not o t h e r s ,  

c o r r e l a , t i o n s  were run s e p a r a t e l y  f o r  each s u b j e c t  g r o u p  (males, 
f 

f e a a l e s ,  l e f t  mover ,  bimovers,' r i g h t  movers)  a s  well a s  f o r  the 

t o t a l  s a m p l e ,  

C o r r e l a t i o n s  between R e a c t i o n  Time Brpg Measures pa sggag& ----- 
P r e s m t a t i q g  Tachistosco& F a c e  R e c o q n i t i o n  Test 

The c o r r e l a t i o n s  between t h e  e r r o r  a n d  r e a c t i o n  time 
\ 

aeasures on t h e  c e n t r a l  presentation t a c h i s t o s c o p i c  face 

r e c o g n i t i o n  t a s k  a r e  p r e s e n t e d  i n  Table 26, 

from T a b l e  2 6 ,  i t  c a n  b e  seen t h a t ,  w i t h  t h e  e x c e p t i o p  of 

r i g h t  movers, r = -40,  p = - 0 1 ,  t h e r e  are n o  s i g n i f i c a n t  

correlations b e t w e e n  t h e  e r r o r  and r e a c t i o n  time a e a s u r p .  
*_ 
"1 

However', there is a t e n d e n k y  t o w a r d s  a pos i t ive  correlat ion i n  

t h e  t o t a l  s a a p l e ,  r = -16 ,  p = -08. Also ,  t h e  c o r r e i a t i o n  f o r  

the f e u i a l e s  a p p r o a c h e s  s i g n i f i c a n c e ,  r = . 16, p = .05. T h e r e  a r e  

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

with t h e  e x c e p t i o n  of one  n e g l i g i b l e  o n e ,  are  p o s i t i v e ,  



T a b l e  26 > 

Pearson C o r r e l a t i o n s  between E r r o r  a n d  R e a c t i o n  T i n e  Data o n  
C e n t r a l  P r e s e n t a t i o n  T a c h i s t o s c p i c  Face R e c o g a i  t i o n  T e s t  

A l l  127  
PSales 6 4  
F e m a l e s  6 4  

. Lef t n o v e r s  50 
B i a o v e r s  40 
F i g h t  fl overs 37 

C o r r e l a t i o n s  between R e a c t i o n  Time and E r r o r s  &per ---- 
block* ,n L a t e r a l  P r e s e n t a t i o n  ~ a c h i s t o s c o ~ i c  F a c e  -- 
Tas k -- 

.r' 
'r 

The c o r r e l a t i o n  between t h e  reaction time data 

last t w o  -- 
R e c o q n i  t i o g  -- 

and errors 

over t h e  l a s t  two b l o c k s  a r e  p r e s e n t e d  i n  T a b l e  27- 

I t . c a n  be  seen f r o a  t h i s  t a b l e  t h a t  the c o r r e l a t i o n s  - 
between errors and  r e a c t i o n  time t o r  the  last two b l o c k s  of t h e  * c ,  
l a t e r a l  p r e s e n t a t i o n  t a c h i s t o s c o p i c  task a r A s ~ ~ n i f i c a n t 1 ~  

d 
p o s i t i v e l y  correlated fo r  t h e  LVF, BVF, a n d  both visual f i e l d s  

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

e x c e p t i o n  of t h e  b i a o v e r s ,  This is consistent with t h e  f a c t  t h a t  

b i m o v e r s  made t h e  mos t  e r r o r s  i n  t h i s  t a s k ,  v h i c h  might h a v e  

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

note,. however, t h a t  d e s p i t e  t h e  l a c k  of a significant positive 

c o r r e l a t i o n  b e t w e e n  errors a n d  r e a c t i o n  time f o r  t h e  b i m o v e r s ,  

t h e  c o r r e l a t i o n  i s  ~ o s i t i v e  a n d  hence d o e s  n o t  indicate a 
L 

s i g n i f i c a n t  s p e e d - a c c i r a c y  t r a d e o f f .  



,J T a b l e  2 7  
P e a r s o n  C o r r e l a t i o n s  b e t w e e n  E r r o r  ( T w o  B l o c k s )  and  Rea 
T i m e  Data f o r  L a t e r a l  P r e s e n t a t i o n  T a c h i s t o s c o p i c  Face 

R e c o g n i t i o n  Task 

. I4 LVP R VF B o t h  F i e l d s  

A l l  128 .34** 30** .37** 
Hales 64 .34** .32** ,37** 

64 .34** . 28** .37** f eillales 
L e f t  flovers 50 .49** ,41**  . 54 ** 
B i a a o v e r s  4 1 - 1 4  - 1 4  -19 
R i g h t  H o v e r s  37 ,37*  .33* ,38* 

- - 

C o r r e l a t i o n s  b e t w e e n  R e a c t i o n  T ime  Data ( o v e r  last t w o  blocks) 

and Total Errors L o v e r  f o u r  b l o c k s 1  - 
G 

A l t h o u g h  t h e  c o r r e l a t i o n s  between the r e a c t i o n  time a n d  

e r r o r  d a t a  o v e r  t h e  l a s t  t w o  b l o c k s  a r e  t h e  most meaningful 

since t h e y  deal w i t k  the same two b l o c k s ,  i t  w o u l d  b e  

i n t e r e s t i n g  t o  examine vhe t h e r  t h e  reaction t d e ~ a t a ,  e v e n  

though t a k e n  f r o m  the l a s t  h a l f  of t h e  b l o c k s ,  c o r r e s p o n d s  t o  

t h e  sub jectsl t o t a l  e r r o r  p e r f o r ~ a n c e .  Table 28 p r e s e n t s  t h ' e s e  

c o r r e l a t i o n s .  

From i n s p e c t i o n  of Table 28 ,  i t  i s  evident t h a t  t h e  p a t t e r n  

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

t h e  last t w o  b l o c k s ,  I n  fact, t h e  c o r r e l a t i o n  c o e f f i c i e n t s  are 

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

bimovers, t h o u g h  s t i l l  e p h i b i t i n g  t h e  w e a k e s t  relationship 

between  the t w o  t y p e s  of m e a s u r e s ,  approach  s t a t i s t i c a l  
" + 

s i g n i f i c a n c e .  



C '  

i 

T a b l e  28 
P e a r s o n  c o r r e l a t i o n s  between Errors  ( p o u r  B l o c k s )  a n d  R e a c t i o n  
T i m e  Data f o r  L a t e r a l  P r e s e n t a t i o n  T a c h j s  t o s c o p i c  F a c e  

Becog ni t i  on Ta sk 

H LBF RVF Both F i e l d s  

A l l  128  
H a l e s  64 
F e m a l e s  64  
L e f t  Movers 50 
B i m o v e r s  41 
Right H o v e r s  37 

C o r r e l a t i o n s  between V i s u a l  F i e l d  D i f  fereaces by R e a c t i o n  T i m e  

and  E r r c r  ereasares - 
-ia 

It is e v i d e n t  t h a t  t h e  e r r o r  a n d  r e a c t i o n  t i m e  d a t a  

c o r r e l a t e d  t o  an acceptable d e g r e e ,  and t h a t  there is  n o  

evidence of a s i g n i f i c a n t  s p e e d - a c c u r a c y  t r a d e o f f ,  However, & 

s ince  t h e  main  d e p e n d e n t  v a r i a b l e  of interest ~ r ,  t h e  p r e s e n t  

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

investigate whether l a t e r a l i t y  pat terns  a s  a e a s u r e d  by error a n d  

r e a c t i o n  time da ta  do, i n  f ac t ,  c o r r e s ~ o n d -  T h a t  is, is the 

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

the LvP, s i m i l a r  uhgn t h e s e  d i f f e r e n c e s  a r e  c a l c u l a t e d  w i t h  t h e  

r e a c t i o n  time a n d  e r r o r  n e a s u r e s ?  For e a c h  s u b j e c t ,  mean LVF 

r e a c t i o n  times were subtracted f r o n  mean R V P  r e a c t i o n  times. 

A L Thus, a p o s i k v e  score would r e f l e c t  a LBF ( p r e s u m a b l y  r i g h t  

h e m i s p h e r e )  s u  p e r i o r i t ~ ,  whi le  a n e g a t i v e  d i f f e r e n c e  would 

indicate f a s t e r  ( h e n c f ,  b e t t e r )  p e r f  o r n a n c e  f rom t h e  RVF 

( p r e s u m a b l y  left h e a i s p h e r e ) .  This mas done a s  well f o r  both 
>, 

sets  o f  e r r o r  d a t a ,  fsn these cases, p o s i t l v e  and negative 
4 

d i f f e r e n c e s  would r e f l e c t  t h e  s a n e  l a t e r a l i t y  d i f f e r e n c e s  a s  



t h e y  d i d  i n  t h e  r e a c t i o n  time d a t a ,  i n  b o t h  cases, l a r g e r  

nu lebers  ref l e c k  p o o r e r  performance. a r e  p r e s e n t e d  i n  T a b l e  

29.  

These c o r r e l a t i o n s  a re  ' i n  s t r i k i n g  c o n t r a s t  t o  t h e  d i r e c t  

c o r r e l a t i o n s  b e t w e e n  e r r o r s  and r e a c t i o n  tine, Hot o n l y  is n o n e  'l 

statistically s i g n i f i c a n t  i n  a ~ o s i t i v e  d i r e c t i o n ,  nany are  i n  a 
C 

n e g a t i v e  d i r e c t i o n ,  t h o u g h  none  attains s t a t i s t i c a l  signif icnce,  

Thus, there is l i t t l e  c o r r e s p o n d e n c e  b e t w e e n  t h e  r e a c t i o n  time 

a n d  b o t h  sets of  errar d a t a  f o r  l a t e r a l i t y  d i f f e r e n c e s .  

P e r c e p t u a l  &&as T e s t  -- 

N i n e t y  t h r e e  of t h e  128 subjects c h o s e  t h e  c o m p o s i t e  
- 

composed o f ,  the h e a i f a c e  which  mas i n  their LVF i n  t h e  normal  

p h o t o g r a p h  more  o f t e n  than they c h o s e  t h e  R V F  c o m p o s i t e .  T h i s  

d i f f e r e n c e  was submitted t o  a s i g n  test ( S i e g e l ,  1956) and was 

highly s i g n i f i c a n t  (z = 5.04, p = ,000) . 
% T h e  number o f  items o n  w h i c h  e a c h  subject chose t h e  LVP 

d 

c 6 m ~ o s i t e  uas d i v i d e d  by 19,  t h e  t o t a l  number o f  items, Thus ,  

e a c h  subject's score was e x p r e s s e d  a s  a p r o p o r t i o n ,  P r o p o r t i o n s  

a b o v e  -50 r e p r e s e n t  aore s e l e c t i o n s  of t h e  h a l f  f a c e  f a l l i n g  i n  

t h e  v i e w e r ' s  L V F  i n  t h e  c o m p a r i s o n  p h o t o g r a p h ,  P r o p o r t i o n s  be low 

-50 would r e p r e s e n t  a o r e  f r e q u e n t  selection o f  t h e  h a l f  f a c e  i n  

t h e  v i e w e r ' s  RVF. These s c o r e s  were submitted t o  an a n a l y s i s  o f  
. 

v a r i a n c e  w i t h  s e x  a n d  CLEF! a s  between s u b j e c t  f a c t o r s ,  T h e  

a n a l y s i s  is p r e s e n t e d  j n  Table 30, 



T a b l e  29 , , d 
P e a r s o n  C o r r e l a t i o n s  b e t v e e n  Error and feaction Time Data f o r  

within-subject V i s u a l  F i e l d  ~ i f f e r e n c e s  

A l l  128 
llales 64 
Females 64 
Left Movers 50 
Bimovers 4 1 
R i g h t  Hovers 37 

1RVP-LVF for R e a c t i o n  Time ~ a t a  
*R BF-LVF for Errors (Two B l o c k s )  
39 VF-LVP for E r r o r s  (Four Blocks) 

- " 

RTVF 
and E B V P 4 3  

- -02 
- * 0 1  
-04 

- - 0 6  - 
- .05  

-17  

rC 

T a b l e  3 0  
AHOVA of P r o p o r t i o n  o f  LBF Berniface S e l e c t e d  i n  P e r c e p t u a l  Bias 

Task 
\ a  

S o u r c e  SS - DF ns P Pro bo -- 
Sex ( S )  2 57-22 1 257.22 1- 5 3  ,219 
CLE a (c) - 823.62 2 ~ 1 1 . 8 1  2-14 ,091 
SC 9 -32  2 4.66  0-03 ,973 
E r r o r  20580-45 122 168.69 

As can b e  seen from Table 30 ,  n e i t h e r  the sex nor the CLER 
P 

effect a t t a i n e d  s tatistical-significaacs, However, t h e r e  is  a 

trend t o w a r d s  a CLEH effect, F (2,122) = 2.44, p = -09- Given i t s  

t h e o r e t i c a l  relevance to  the p r e s e n t  s t u d y ,  t h e  cel l  means are 

p r e s e n t e d  i n  Table 31, I n s p e c t i o n  of Table 3 1 indicates t h a t  t h e  
& 

trend is  due t o  a . a c r e  pronounced LVP b i a s  on  t h i s  task for the 

l e f t  s o r e r s  and b i n o v e r s ,  r e l a t i v e  to the r i g h t  movers whose 

selection, on t h e  a v e r a g e ,  r e p r e s e n t s  just a b o v e  chance 
5 

respondzng on  the -items, 
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T a b l e  32 
ABOVA of lumber o f  P a c e s  R e c a l l e d  i n  free V i e w  F a c e  R e c o g n i t i o n  

T e s t  

S o u r c e  
Sex ( S )  
CLE3 (C) 1-57 2 ,787 0 - 5 3  ,591 
SC 0- 1 9  2 0 , 1 0  0-07 -937  
E r r o r  1 8 1 - 9 4  122 1.491 

nolaber r e f l e c t s  b e t t e r  p e r f  a f a a n c e  f roat t h e  LYP, a p o s i t i v e  

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

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

h o v e v e r ,  t ha t  a p o s i t i v e  c o r r e l a t i o n  b e t w e e n  t h e  two would 

reflect a s imi la r  r a n k i n g  among the s u b j e c t s  o n  b o t h  m e a s u r e s  i n  

t e r n s  o f  r e l a t i v e  "bias" o f  t h e  LVF o v e r  t h e  RVP. It would  n o t  

n e c e s s a r i l y  taean t h a t  a s r i b  j e c t  d e f i n e d  a s  W r i g h t  h e r a i s p h e r e d N  
\ 

by  one index would  n e c e s s a r i l y  b e  defined t h a t  way by the o t h e r .  

C o r r e l a t i o n s  b e t w e e n  the p e r c e p t u a l  b i a s  i n d e x  a n d  the 

t a c h i s t o s c o p i c  l a t e r a l i t y  indices are  p r e s e n t e d  i n  Table 33, 

C o r r e l a t i o n  c o e f f i c i e n t s  were c a l c o l a t ~ d  f o r  the p e r c e p t u a l  b i a s  

t e s t  with r e a c t i o n  t i ~ e  and  b o t h  sets of e r r o r  d a t a ,  T h e  

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

T a b l e  33, f o l l o w e d  by a - l i s t  of t h e  c o l l a p s e d  s u b j e c t  g r o u p s  

r .- whose c o r r e l a t i o n  c o e f f i c i e n t s  a t t a i n e d  s t a t i s t i c a l  s i g n i f i c a n c e  
L 

i n  Table  34, O f  c o u r s e ,  t h e  l a t t e r  c o r r e l a t i o n s  c a n  only b e  

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

t h e  s e p a r a t e  c e l l  g r o n p s  in Tab le  3 3 -  G r w e l a t i o n s ,  when 

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

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



f -  Table 3 3  
Pearson C o r r e l a t i o n s  of  P e r c e p t u a l  Bias (PB) w i t h  T a c h i s t o s c o p i c  

Visual F i e l d  I n d i c e s  o f  L a t e r a l i t y  * 
#-- 

A 

LB BI BPI 
PB, PB, PB, PB, PB, PB, P B ,  PB, PB, 
BTB ERV2 ERV4 RTV ERV2 EBV4 RTY ERV2 E R V 4  

E -,I5 - 2 2  -28 -47 ,64* -44 - 1 7  - 0 5  -64* 
B - 2 5  -00 - 2 6  -034 - ,32 - 2 3  - 5 8  

P E - 0 3 1  -34 3 --07 - ,33  $:* -.91**--36 -.5& 
Ei - 1 1  - 4 8  - 2 9  -26 -,Of3 ,--40 -25 -,I4 -05 

I 
Keg:RTV = RVP-LVF f o r  R e a c t i o n  Time ~ a t h  

ERV2 = RVF - LVF f o r  E r r o r s  (Two Blocks) 
- E8Y4 = BVF - LVP for E r r o r s  ( F o u r  B l o c k s )  

8 = a a l e s  - 
P 7 Females 
E = E m o t i o n a l  
bl = Neutral 
r ( + )  = p o s i t i v e  a s s o c i a t i o n  
r (-) = n e g a t i v e  a s s o c i a t i o n  

- 

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

A f o r  the r e a c t i o n  time a n d  e r r o r  d a t a  t o  c o r r e l a t e ,  d i f f e r e n  )- 
patterns i n  t h e i r  c c r r e l a t i o n s  w i t h  t h e  p e r c e p t u a l  b i a s  i q e x  

, 
ar-t s u f p r i s i n q .  A s  seen f r p a  T a b l e  33, t h e r e  are s i g n i f i c a o t  

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

f o r  e r r o r s  o v e r  t w o  blocks a n d  h ;he n e u i r a l  g r o u p  for e r r o r s  

o v e r  four b l o c k s ,  and f o r  r i g h t  mover einotional males o v e r  • ’ 0  

b l o c k s ,  T h e r e  is a n e g a t i v e  correlation i n  t h e  f e m a l e - r i g h t  

a o v e r - e ~ o t i o n a l  g r o u p  f o r  r e a c t i o n  time. Combin ing  Tables 33 a n d  

-34, it is a p p a r e n t  t h a t  f o r  t h e  a a l e s ,  c o r r e l a t i o n s  are  

k generally p o s i t i v e  f o r  b o t h  e m o t i c n a l  a n d  n e u t r a l  faces, F o r  

females, negative c o r r e l a t i o n s  are  w i t h  the e m o t i o n a l  faces, 

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



T a b l e  3 4  
P e a r s o n  C o r r e l a t i o p s . b e t w e e n  P e r c e p t u a l  B i a s  a n d  T a c h i s t o s c o p i c  
Indices o f  L a t e r a g i t y :  C o l l a p s e d  S u b j e c t  G r o u p s  w i t h  

C o r r e l a t i o n s  A t t a i n i n g  Statistical S i g n i f i c a n c e  

I n d i c e s  S u b j e c t  Group 

PB and ERV4 Neutral 
Bales 
sale E m o t i o n a l  
Rale B e u t r a l  
P e e a l e  E m o t i o n a l  

PB and  ERV2 n o n e  . 
PB and 3TB F e m a l e  ~ m o t i o n a f  

R i g h t  H o v e r s  
R i g h t  Hover  E a o t i o n a l  
B i g h t  Hover  F e m a l e  

Key: I(+) = p o s i t i v e  a s s o c i a t i o n  
r f - )  = n e g a t i v e  a s s o c i a t i o n  

C o r r e l a t i o n g  betv-  L a t e r a l i t y  I n d i c e s  - 
P r o c e s s i n g  A b i l i t y  

One o f  t h e  p u r p o s e s  of t h e  p r e s e n t  

a n d  O v e r a l l  F a c i a l  - 
t 

i n v e s t i g a t i o n  u a s  t o  

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

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

a b i l i t y  f4r faces, T h i s  was e x a a ' i n e d  by c o r r e l a t i n g  t h e  

l a t e r a l i t y  i n d i c e s  with t h e  f ace  r e c o g n i t i p n  t es t s .  T h e r e  v e r e  

f o u r  l a t e r a l i t y  i znd ices :  1) p e r c e ~ t u a l  b i a s  i n d e x ;  2) v i s u a l  

f i e l d  r e a c t i o n  t i a e  d i f f e r e n c e ;  3) v i s u a l  f i e l d  d i i f e r e n c e  f o r  
+' 

errors over t w o  b l o c k s ;  4 )  v i s u a l  f i e l d  d i f f e r e n c e s  f o r  errors  

over f o u r  b l o c k s ,  T h e  tests of facial p r o c e s s i n g  a b i l t i y  were: 

1 )  t h e  c e n t r a l  p r e s e n t a t i o n  t a c h i s t o s c o p i c  t a s k  - r e a c t i o n  t i n ? ;  

2)- t h e  c e n t r a l   resenta at ion t a c h i s t o s c o p i c  t a s ~  - e r r o r s ;  3) 

errors on f r ee  v i e w  f a c e  r e c o g n i t i o n  test ,  These v e r e  d o n e ,  a s  



b e f o r e ,  f o r  each subject g r o u p  f o l l o w e d  b y  a t a b l e  i n d i c a t i n g  

u h i c b  c u l l  a p s e d  s u b j e c t  groups attained statistical 

significance, T h e s e  c o r r e l a t i o n s  a r e  p r e s e n t e d  i n  Tables 35,36, - 
37, a n d  38,  / 

Pros e x a a i n a t i o n  o f  T a b l e s  35, 36, a n d  37, i t  is a p p a r e n t  

that very f e u  o f  t h e  s e p a r a t e  c e l l  c o r r e l a t i o n s  a t t a i n  

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

t h a t  g r e a t e r  BVP/LB b i a s  i s  a s s o c i a t e d  v i t h  better a b i l i t y ,  is 

p r e s e n t  o n l y  f o r  r i g h t  mover m a l e s  f o r  emotional faces, where  

l a t e r a l i t y  and  a b i l i t y  a re  meashred  by t a c h i s t o s c o p i c  r e a c t i o n  

time a n d  t h e  free v i e v  test, respectively. N e g a t i v e  

c o r r e l a t i o n s ,  v h i c h  reflect a n  a s s o c i a t i o n  b e t w e e n  LVF/BH b i a s  

and  b e t t e r  p e r f o r m a n c e  a r e  present f o r  l e f t  m o v e r - m a l e - n e u t r a l  1 

and  biaover-female-emotional s u b j e c t s ,  u h e r e  t h e  m e a s u r e s  o f  

l a t e r a l i t p  a n d  a b i l i t y  a re  t h e  p e r c e p t u a l  b i a s  a n d  c e n t r a l  
J 

p r e s e n t a t i o n  ( e r r o r s )  t a s k s ,  r e s p e c t i v e l y .  E x a m i n a t i o n  o f  T a b l e  

38 of t h e  c o l l a p e d  s u b j e c t  g r o u p s  r e v e a l s  c e r t a i n  p a t t e r n s ,  
,- 
N e g a t i v e  c o r r e l a t i o n s ,  reflecting a n  a s s o c i a t i o n  be tween L V P / R B  

bias a n d  f a c i a l  a b i l i t y  a l l  involve s u b j e c t  &groups v i t h  t h e  

n e u t r a l  faces, w i t h  t h e  e x c e p t i o n  o f  t h e  l e f t  ziover-male group, 

T h e  p o s i t i v e  correlations, r e f l e c t i n g  a n  a s s o c i a  ticm be tween 

BYP/LH b i a s  a n d  b e t t e r  p e r f o r m a n c e  a l l  i n v o l v e  right mover 
I b/' 

groups, one  of t h e m  v i t h  e m o t i o n a l  Laces. 



i Table 35 
# 

pear=Y=' Correlat ions between Lateral i ty  Indices and F a c i a l  

~ z o c e s h i n ~  ~ b i l i t y  :' Perceptual Bias  Test v i t h  F r e e  Viev, C e n t r a l  

F a c h i s  oscopic ( E r r o r s )  and Central T a c h i s t o s c o p i c  ( R e a c t i o n  \ 
Time) \ 

- 

PB, PB, ? B e  PB, PB, PB, PB, PB, PB, 
\ 
\ 

FB C(EB)  C )  FR C (ER) C(EIT) PR C ( E B )  C (BT) 
\ 

a 

Key: PR = Free V i e w  Pace B e c o g n i t i o n  Test 

C ( E R )  = C e n t r a l  T a c h i s t o s c o ~ i c  Face R e c o g n i t i o n  T e s t  

C ( B T )  = C e n t r a l  Tachistoscopic Face Recognition Test 

( R e a c t i o n  Tine) 

r ( + )  = greater BVP/LH b i a s ,  better  performance , 

r ( - )  = greater LVP/RH b i a s ,  better p e r f c r m a n c e  



Table 36  . 
Pearson Correlations between Latera l i i y  Ind ices  and Facial  

Processing A b i l i t y :  free View Test w i t h  Tachistoscopic 

L a t e r a l i t y  Indices  
. 7  

ERV2 ERV4 RTV E R V 2  ERV4 BTV E B V 2  E R V Y  RTV 

Key:  FB = Free View Face Recognition Test 
h 

ERV2 = BVF-LVP f o r  Errors (Two Blocks) . , 
E R V Y  = RVF-LVF f o r  Errors (Pour Blocks) 

r, 

BTV = BVF-LVP for Reaction T i u e  

r ( + )  = greater 3VP b i a s ,  better perf  orrnance 

r (-) = greater  LVP bias,  better performance 



Table 37 

Pearson Correlations b e t v e e n  L a t e r a l i t y  I n d i c e s  and F a c i a l  

Processing Ability: T a c h i s t o s c o ~ i c  I n d i c e s  with C e n t r a l  
1 

P r e s e n t a t i o n  Tachistoscopic Face Recognit ion Test 

ERV2, E R V 4 ,  RTV, E R V 2 ,  ERV4, BTV, ERV2, ER84, BTV, 

Key: r ( + )  = greater %VP/LH tia_s, better per~ormance - 

r(-)  = greater LVF/BH b i a s ,  better .perfcrmance . 5 '  

9 



Table 38 C t 

1 
Pearson C o r r e l a t i o n s  betveen L a t e r a l i t y ,  Indices and FaciaL 

Processing A b i l i t y :  Collapsed Subject Groups with Correlations 

A t t a i n i n g  S t a t i s t i c a l  S i g n i f i c a n c e  

Lat e r a l 3 t y  and 
- A b i l i t y  f leasure 

PB and Centra l  ( E R )  

/ 

PB and CentralfRT) 

E R V 2  and Free V i e w  
i 

E F V 2  and ~ e n t r a l ( B ~ )  

ERV4 and Free V i e w  

E 3 Y 3  and C e n t r a l  ( E R )  

BTV and Pree View 

9 T V  and Centra l (3T)  

S u b j e c t  Group 

Right  Hovers ,40** # 

Left Hover Neutra l  -, 62** 
R i g h t  B o v e r  E a o t i o n a l  ,48* 
L e f t  #over-Hale - . 4 3 *  

N e u t r a l  
Females  B e u t r a l  

% 

Neutra l  
Female ~ e u t r a l  

none 

Right  f lovers  - 3  5* 
Ri g h t  aover-Hale  ,57** 

n o n e  

K e y :  r(+) = greater RgF/LB k i a s ,  ketter performance 
r ( - )  = greater LVP/RB k i a s ,  b e t t e r  performance .. 



C o r r e l a t i o n s  b e t v e e n  Different &asa t  es of F a c i a l  P r o c e s s i n g  - 

I n  o r d e r  t o  a i d  i n  d e t e r m i n i n g  t h e  extent t o  w h i c h  
S 

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

s imi l a r  s k i l l s ,  c o r r e l a t i o n s  b e t w e e n  them were e x a m i n e d ,  

C o r r e l a t i o n s  b e t v e e n  the error and 6 ~ a c t i o . n  time m e a s u r e s  on t h e  

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

the free v i e w  r e c o g n i t i o n  a n d  c e n t r a l  p r e s e n t a t i o n  

t a c h i s t o s c o p i c  tests were c o n s i d e r e d  t o  b e  t h e  primary m e a s u r e s ,  

t h e  l a t e r a l  presentation variation of the t a c h i s t o s c o p i c  t a s k  

was a l s o  e x a m i n e d  i n  r e l a t i o n  t o  t h e  o t h e r  tvo measures, 

T h e s e  c o r r e l a t i o n s  a r e  r e p o r t e d  i n  T a b l e s  39, 40, and 41, 

J 

\ 
F r e e  v i e w  and c e n t r a l  p r e s e n t a t i t i o n  task 

€9 

Two c o r r e l a t i o n s  a t t a i n  s t a t i s t i c a l  s i g n i f i c a n c e  f r o m  T a b l e  

39. T h e s e  a r e  f o r  t h e  mle- lef t  mover-emotional a n d  t h e  female 

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

c e r t a i n  p a t t e r n s  are a p p a r e n t .  B l a o v e r s ,  i n  g e n e r a l ,  h a v e  the 

most c o n s i s t e n t  p o s i t i v e  a s s o c i a t i o n  b e t w e e n  t h e  the f ree  v i e w  

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

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

a r e ,  w i t h  two exceptions, a l l  n e g a t i v e ,  T h e  c o e f f i c i e n t s  for t h e  

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

f a c e s ,  e x c e ~ t  i n  t h e  r i g h t  mver g r o u p .  For fem&les, t h e  



# 

~ a b l e  3 9  
between ~ e s t s  0% Ability: F r e e  Vieu 

and C e n t r a l  Presentation B q o g n i t i o n  Test 
" ( Z r r o r s  and R e a c t i a n  ~i&) 

i 

H E - . I 4  .77** - 3 1  . -42 -. 1 4  -07 
B .29 -25 -55 - 1 1  -42 -. 17 

F E -,24 -37 -, 08- -37 -, 28 -, 24 
+ a - . t a  - 1 4  -54 .77** - - M O  -; 05 

* - 1 
Key: r(+) = p o s i t i v e  a s s o c i a t i o n  

r ('-) = n e  ative a s s o c i a t i o n  1, 
c o r r e l a t i o n s  a r & . p o s i t i r e  in t h e  b i m o v e r  y r o o p s ,  a n d  negative i n  

the r i g h t  mover g r o u p s ,  ---I 

Free view and  l a t e r a l  p r e s e n t a t i o n  task /' 

I n s p e c t i o n  o f  Table 40 i n d i c a t e s  " t h a t  t w o  c o r r e l a t i o n s  

a t t a i n  s i g n i f i c a n c e ,  t h e  left mover -ma le -emot ion  g r o u p  with t h e  

r e a c t i o n  t i n e  d a t a ,  a n d  the b i m o v e r - m a l e - n e u t r a l  g r o u p  w i t h  

e r r o r s  cver f o u r  blacks, T h e  pattern t h a t  vas p r e s e n t  i n  t h e  

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

f 4 n o v e r s  d e m o n s t r a t e  a g e n e r a l l y  p o s i t i v e  a s s o c i a  t i o n  b e t w e e n  

the f r e e  v i e w  a n d  l a t e r a l  p r e s e n t a t i o n  tachistoscopic task, w i t h  

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

vhereas t h e  correlations f o r  t h e  r i g h t  m o v e r s  are more 

consistently negative, 



2-- 
M I  
d -, 

T a b l e  40  
P e a r s o n  C o r r e l a t i o n s  between Tests of Facial A b i l i t y :  Ffee V i e w  
a n d  L a t e r a l  P r e s e n t a t i o n  T a c h i s t o s c o p i c  Task ( E r r o r s  a n d  . 
Reaction T h e )  + 

LH BI BPI' 

FB, FB, PB, FR, F 
B E 4  RT 

yfpR, FR, FB8 
ER2 E R 4  BT EB2 E R 4  RT 

* ,  
Key: E R 2  = L a t e r a l  E r e s e n t a t i o n  T a s k ,  E r r o r s  (Two B l o c k s )  

EB4 = L a t e r a l  P r e s e n t a t i o n  T a s k ,  E r r o r s  ( P o u r  B l o c k s )  
RT = L a t e r a l  P r e s e n t a t i o n  Task, R e a c t i o n  Time 
r (+)  = p o s i t i v e  a s s o c i a t i o n  
r (-) = n e g a t i v e  a s s o c i a t i o n  

" L a t e r a l  a n d  c e n t r a l  p r e s e n t a t i o n  tests o f  F a c i a l  a b i l i t y  
-7 

9 

As n o t e d  earlier, t h e r e  was some  q u e s t i o n  a s  t o  t h e  degree 

' t o  w h i c h  t h e  l a t e r a l  a n d  central p r e s e n t a t i o n  v a r i a t i o n s  o f  t h e  

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

ability', Bence,  t h e  c e n t r a l  task uas c o r r e l a t e d  w i t h  t h e  l a t e r a l  

p r e s e n t a t i o n  t a s k  f o r  bo th  r e a c t i c n  t i n e  a n d  error data, These 

a r e  p r e s e n t e d  i n  T a b l e  4 1 -  A s t r i k i n g  p a t t e r n  is  e v i d e n t  i f  o n e  

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

e x h i b i t  h i g h  p o s i t i v e  c o r r e l a t i o n s  b e t w e e n  the t u o  tasks, 

f o l l o w e d  by r i g h t  mc-vers ,  whose c c r r e l a t i o n s  c o e f f i c i e n t s  are 

smaller ,  b u t  st i l l  ~ o s i t i v e .  T h i s  i s  i n  c o n t r a s t  t o  t h e  l e f t  

movers, whose ccrre  l a t i o n  c o e f f i c i e n t s  a re ,  w i t h  o n e  e x c e p t i o n ,  

negative. T h i s  p a t t e r n ,  houeve r - ,  is n o t  present w i t h  t h e  

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



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

s t a t i s t i c a l  significance w i l l  n o t  b e  p r e s e n t e d  fo.r t h e  
r 

c o r r e l a t i o n s  b e t w e e n  t h e  d i f f e r e n t  t a s k s  of f a c i a l  a b i l i t y ' .  T h i s  

is b e c a u s e  t h e r e  a r e  simply t o o  many 08 t h e n  a n d  their l i s t i n g  . 
v o u l d  n o t  p r o v i d e  i n f o r m a t i o n  t h a t  is n o t  a l r e a d y  a p p a r e n t  f r o m  

the p a t t e r n s  o f  t h e  three t a b l e s  just d i s c u s s e d ,  I n  g e n e r a l ,  t h e  

t a s k s  were s i g n i f i c a n t l y  p o s i t i v e l y  c o r r e l a t e d  with one a n o t h e ~ ,  
. . 
Sonte p a t t e r n s  rill b e  h e s c r i b e d  i n  more d e t a i l  i n  t h e  d i s c u s s i o n  

s e c t i o n  b e c a u s e  o f  t h e i r  i n s e d i a t e  r & e s a n c e  t o  t h e   issue,^ u n d e r  
6 .  

c o n s i d e r a t i o n .  

E m o t i o n  g a t i n q s  of T a c h i s t o s c o c i c  = c i a 1  S t i a u l i  & s u b j e c t s  < -- 
\ 

4 . .O 

Only t h e  r a t i n g s  for p e r c e i v e d  e m o t i o n  2 w i l l  b e  d i s c u s s e d .  

T h i s  i s  b e c a u s e  t h e  c o n c e p t  of " p e r c e i v e d  e m o t i o n M  i s  e a s i e r  t o  a 

i n t e r p r e t  g' ivea t h a t  t h e  r a t i n g s  were made a f t e r  t h e  s u b j e c t  h a d  

e x p e r i e n c e  w i t h  t h e  faces, T h e  s u b j e c t ' s  rating o f  " s u b j e c t i v e  

e m o t i o n w  3 m i g h t  b e  more l i k e l y  t o  be influenced C y  h i s  o r  h e r  

e x p e r i e n c e  w i t h  t h e  t a s k .  F u r t h e r m o r e ,  t h e  t v o  r a t i n g s  were 

p o s i t i v e l y  c o r r e l a t e d ,  r = -48, F = ,000. The e m o t i o n a l  r a t i n g s  

of  t h e  faces were o r g a n i z e d  t h r ee  ways, They  were c o a b i n e d  for 

i r s t  t a r g e t  f a c e s  ( ~ e r c e i v e d  e a o t i o n  - t a r g e t ) ,  f o r  j u s t  

n o n t a r g e t  faces ( p e r c e i v e d  e m o t i o n  - . n o n t a r g e t )  , and  for a l l  

----------------- 
2% 

*The r a t i n g  uas made i n  response t o  t h e  q u e s t i o n  "How e t n o t i o n a l  
d o e s  the face l o o k  t o  ~ o u ? ~  See A p p e n d i x  D. 
J T h i s  r a t i n g  w a s  maae i n  r e s p o n s e  t o  t h e  i n s t r  c t i o n  " R a t e  e a c h  
face  o n  t h e  amount  of e a o t i c n  it a r o u s e s  i n  qe-" S e e  Appendix  
D. 

! 



T a b l e  4 1  
P e a r s o n  C o r r e l a t i o n s  between t e s t s  o f  Facial A b i l t y :  L a t e r a l  and 
Central ~ i e s e n t a t i o n  T a c h i s t o s c o p i c  Tasks (Errors and R e a c t i o n  
Tirne) 

Q '  ER2, ERU, KT, ER2,  ER4, RT, EB2, EB4, RT, .. 
C (ER) C f E B )  C (BT) C ( 3 8 )  C (ER) C (BT) C (EB) C (EB) C(RT)  

!l E -,01 -002 .87** - 5 7  - 6 1  ,72* -17  - 2 2  .92** 
N - , 0 6  - 0 2  .go** ,91** -78** .70* - i T - , - O 7  ,78* . 

F E - 0 2 9  - . 3 8  ' .87** ,75* -47 - 6 2  - 5 8  -45 -34 
, B1 - . I 1  -,I5 ,5b .63C -59 ,77** -46 -50 -64 

A' 
Key: r (+ )  = positive a s s o c i a t i o n  1 

r (-) = ' n e g a t i v e  a s s o c i a t i o n  

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

f o r  t h e  faces were d i f f e r e n t i a t e d  i n t o  t a r g e t  a n d  n o n t a r g e t  

faces, since 'the s u b  jectls  experience with them was d i f f e r e n t ,  

T h e  target f a c e s  were a v a i l a b l e  f o r  t h e  s u b j e c t  Yo s t u d y  

t h r o u g h o u t  t h e  s e s s i o n ,  w h e r e a s  t h e  s u b j e c t ' s  o n l y  e x p o s u r e  to 

t h e  n o n t a r g e  t faces was b r i e f  t a c h i s t o s c o p i c  e x p o s u r e ,  T h i s  

a i g h t  C o n c e i v a b l y  i ~ f  l u e n c e  the coding s t r a t e g i e s  employed ,  iJ 
These r a t e i n g s  were s u b m i t t e d  t o  a n  analysis o f  v a r i a n c e  

* 
w i t h  sex, e m o t i o n ,  CLEPl, a n d  f i n g e r  p a t t e r n  a s  b e t w e e n  s u b j e c t  

factor?,, The f irst  three f a c t o r s  were i n c l u d e d  t o  i n v e s t i g a t e  
C 

w h e t h e r  the s u b j e c t  g r o u p s  dif5ered i n  t h e i r  perceived e m o t i o n  

ratings. F i n g e r  p a t t e r n  was included only 
C po that 

, e m o t i o n  rat i 'ngs  d i d  n o t  &ii fer  s i g n i f i c a n t l y  between tfE% two 

f i n g e r  > p a t t e r n  c o n d i t i o n s ,  ~ n f  o r t u n a t e l y ,  a s  w i l l  become 
4 4  

a p p a ~ e n t ,  t h i s  mas n o t  t h e  c a s e ,  T h e s e  t h r e e  a n a l y s e s  o f ,  

variance  for. t b e  e+ut ion  r a t i r t g s  of-- t h e  target, n o n t a r g e t ,  and 

combined  faces a r e   resented in T a h l e s  42,43 and 44, 

respec t ive ly .  . 



Source --- 
S e x  (S) 
EEIO t i o n  
( w 
F i n g e r  (F) 
CLER (C) . 

- 

SE 
SF 
EF 
SC 
EC 
PC 
SZP 
SEC 
sW3 
EFC 
SEPC 
Error 

< .  Source -- 
Sex (S) 
Emotion 
( E) 
Pinger  (P) 
CLEM (C) 

# 
Table 4 2  

AHOVB of Eaotion Rat ings  for Target Faces 
0 

s s  
'7 

P .  -- - DF ?IS - Prob, 
0.13 1 0-75 0-02  + ,879 

1 1)1-72 1 141-72 24.89 ,OOO**  

4 
Table 43 

L 
oc 

A l l O V b  of Emotion R a t i n s  ' fo r  Nontarget Pabes 
, ' 

SE 4-00  
SF 1.50 
EP 8.45 
SC 3- 02 
EC 2.01 
PC 4-15  
SEP ' . 24-58  
SEC 0-82  
SPC 20- a0 
EFC 1.12 
SEPC 7 - 3 2  
E r r  or 496.17 



Table 4 4  

AHOVA of Emot ion  R a t i n g s  for Combined F a c e s  

--Sou rce -- 
Sex (S) 
Emotion 495.90 - 1 195.90 45-85  -OOO** 

* 

F i n g e r  ( P) $6.74 1  46 -74  4-32  ,040* 
CLE H (C) 2 1 - 0 8  2 10.94 1 -01  ,367 

S E  8 - 9 9  1  8 - 9 9  0 - 8 3  ,364 
SF 16-31  1  16.3 1 1.51 - 222 
EP 28.71 I 28-7 1  2 - 6 5  
S C  5 ,80  2 2.90 0-27 - 7  6 
EC 1.4 1 2 0.70 0-07 - 9 3 7  

-'F . 
PC 3.10 2 1 - 55 0-14  ,866 
SEF 374.2 7  1  74-27 6 -87  ,010** 
SEC 50.14 2 25-07  2 -32  -104  
SF€ 37-34  2 18-67  1--7 3 ; 183  
EFC 22-4  1  2 1 1 - 2 0  1 -04  ' ,358 
SEFC - 20.05 2 10.03 0 -93  ,399 
Error $ 1124-96  10 4  10-82 

'? 
As is a p p a r e t  f roa  t h e s e  t a b l e s ,  t h e  e a o t i o n a l / n e u t r a l  

m a n i p u l a t i o n  was successful i n  t h a t  t h e  a p r i o s i  d e s i g q a t e d  

e m o t i o n a l  f a c e s  u e r e  r a t e d  a s  more e a c t i o n a l .  ,This uas  t r u e  

w h e t h e r  t h e  f a c e s  being r a t e d  u e r e  t a r g e t  o r  n o n t a r g e t  Gees, 
. ? 

The F r a t i o s  a n d  corresponding p values-for. the  target, 
. - ' , :  

-', 
- I )  . - 

n o n t a r g e t ,  a n d  t o t a l  faces are- P( t , -104)  =,, 24-89; p 9 =  .OOQ, 

r e s p e c t i v e l y .  The c e l l  means f o $ $ h i s  eff'ect fo; t W  th&& sets  
, '  - , , < 

i 

of- faces a r e  presented i n  Table 45, , O '  I , C  . ' 3  

h ' I  

T h e  p e r c e i v e d  e ~ o t i o n  - t$rget & t i n g *  61so a 
' e  / 

\ ' 6 .< - 

s i g n i f i c a n t ,  P (2 ,104)  =* 3-40,  .p = ,037; sex ; e m o t i o n  r .  CLEB 
ir. 

in terac t ion-  The aeans are p r e s e n t e d  ia Table 36-  T h e  f u l l  table 



T a b l e  4 5  
E m o t i o n  ,?tatigGs in Ekotional pnd l e o t r a l  Conditions for T a r g e t ,  

' N o n t a r g e t  a n d  Coabined ' T a c h i s t o s c o p i c  F a c i a l  S t , i m u l i  

T a r g e t  Nontarget Combined 
Emotional , !lean 8.84 8.89 17-73 

SD (2,531 (2- 09) (3- 32) 
N e u t r a l  Mean 6-64 7-00 13-64  

SD .(2.21) (2-3 1) ( 3 . 53 )  
- 

r- 
/ 

Table 46 
Bean E m o t i o n  R a t i n g s  f o r  Sex x E a o t i o n  x CLEB I n t e r a c t i o n  o f  

T a r g e t  T a c h i s t o s c o p i c  F a c i a l  S t i m u l i  

L e f t  B o v e r s  B i m o v e r s  f l i g h t  H o v e r s  
E m o t i o n a l  9 - 2 5  8-70 8.20 

N e u t r a l  6.77 6.00 7-38 

L e f t  H o v e r s  B i a o v e r s  R i g h t  H o v e r s  
E m o t i o n a l  8 - 0 5  7-78 10-10 

a e u t r a l  7.08 7-00 5-56 
& 

a p p e a r s  t h a t  for t h e  males, l e f t  movers p e r c e i v e d  the e ~ o t i o n a l  

faces  a s  more e m o t i c n a l  t h a n  t h e  r i g h t  movers, v h e r e a s  t h e  
1 

o p p o s i t e  p a t t e r n  is a p p a r e n t  for the f e i a l e s  i n  t h e  e m o t i o n a l  

c & d i t i o d .  PO= t h e  n e u t r a l  faces, there  d o e s  npt a p p e a r  to  *be 

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

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

e m o t i o n a l  t h a n  d i d [  t h e  r i g h t  movers. Pr .obably  @ o r e  m e a n i n g f u l  t o  

e x a m i n e ,  f o r  t h e  p u r p o s e s  cf t h e  p r e s e n t  r e s e a r c h ,  is t h e  d e g r e e  
< 

t o  a i d h  t h e  a a n i p p l a t i o o  was s u c c e s s f u l  f o r  t h e  sit sex x C L E l  

groups, S i g h t  hover ifmales show t h e  most striking d i f f e r e n c e  

b ~ t u e e n  t h e  two s e t s  of faces, r a - t i n g  t h e  e m o t i o n a l  s e t  o f  f a c e s  

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

J* =-h 
n e u t r a l  set, T h e  o t h e r  f i v e  groups a l l  show c o n s i d e r a b l y  s m a l l e r  
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T a b l e  47  '* 

E m o t i o n  R a t i n g s  of H o n t a r g e t  a n d  Combined  T a c h i s t o s c o p i c  P a c i a l '  
S t i n u l i  f o r  E a c h  F i n g e r  P a t t e r n  . 

# 

I n d e x  
C a n d i t i o n  

Hiddle . 
C o n d i t i o n  

N o n t a r g e t  
Bean - -  8-34  
S? (2.54) 

eoa b i n e d  
1 6 - 2 8  ' 

14-30) 
(64) 

T a b l e  4 8  ? 

flean E m o t i o n  Ratings cf N o n t a r g e t  T a c h t i s o s c o p i c  P a c i a l  S t i m u l i  
f o r  S e x  x Enot ion  x F i n g e r  P a t t e r n  I n t e r a c t i o n  

E n o t i o n a l  
I n d e x  C o n d i t i o n  8.56 

B i d d l e  8.31 
C o n d i t i o n  

= E m o t i o n a l  - 4 N e u t r a l  
I n d e x  C o n d i t i o n  1 0 - 5 6  7, Oil 

H i d d l e  8.12 7-19 
C o n d i t i o n  

I T h e  same s e x  x e m o t i o n  x f i n g e r  i n t e r a c t i o n  is s i g n i f i c a n t  
/ 

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

p r e s e n t e d  i n  T a b l e  49- The  full t a b l e  i s  a v a i l a b l e  ' i n  A p p e n d i x  

V ( i i )  .Fr31 i n s p e c t i o n , '  it is a g a i n  clear t h a t  t h e  basis of t h e  

,' d sex x e m o t i o n  x finger i n t e r a c t i o n  i s  d u e  t o  t h e  females i n  t h e  
,+.. 

e m o t i o n a l  c o n d i t i o n .  Here, t h %  f e aa l e s  i n  t h e  index ' f i n g e r  

c o n d i t i o n  rated t h e  f a c e s  a 5  l o o k i n g  more  e m o t i o n a l  t h a n  the 

faces i n  the m i d d l e  finger c o n d i t i o n ,  Afso, again, t h e r e  i~ the 
t 

same p a t t e r n  vith the males i n  the neutral c o n d i t i o k ,  
@ b 

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

confounded w i t h  t h e  r a t i n g s  of subjective e a o t i o n .  



Figure 1 1  

Emotion Ratings o f  Nontarget Facial  St imul i  f o r  

Sex x Emotion x Finger Pat tern  In te rac t ion  



T a b l e  49 - .  R e a n  E m o t i o n  R a t i n g s  cf Combined T a c h i s t o s c o p i c  F a c i a l  S t i m u l i  

4 f o r  S e x  x E m o t i o n  x F i n g e r  P a t t e r n  I n t e r a c t i c n  " 

' E m o t i o n a l  
Index C o n d i l i o n  17 .19  

M i d d l e  17 .19  
C o n d i t i , o n  

' 
E m o t i o n a l  

. I n d e x  C o n d i t i o n  ' 20.56 
P I i d d l e  16.00 

C o n d i t i o n  

F e m a l e s  

N e u t r a l  
1 3 - 0 8  
13.25 

5 N e u t r a l  
13-50 

. 13.94 

Anal~ss I n v o l v i n g  s u b j e c t  E a o t i o g  R a t i n q s  of P a c i a l  Stimuli 

I 

T h e  s i g n i f i c a n t  differences f o u n d  to  e x i s t  t e t w e e n  t h e  

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

sex, were i n t e r p r e t e d  to  r e s u l t  f ro% s a m p l i n g  e r r o r .  Even  g i v e n  

t h a t  t h e  r a t i n g s  were d o n e  a f t e r  t h e  s u b j e c t s 8  e x p e r i e n c e  w i t h  

the faces and h e n c e  c o u l d  b e  a f f e c t e d  b y  t h a t  e x p o s u r e ,  t h e r e  is 

no p l a a s i b l e  e x p l a n a t i o n  why f i n g e r  F a t t e r n  s h o u l d  b e  o n e  o f  t h e  

inf l r l e n c i n g  f a c t o r s ,  I n  v i e w  o f  the s e v e r a l  u n e x p e c t e d  

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

s/ l a t e r a l  p r e s e n t a t i o n  t a c h i s t o s c o p i c  t a s k ,  i t  was ~ o s s i b l e  t h a t  

t h e s e  were a n  a r t i f a c t  .of t h e  c o n f o u n d i n g  cf finger p a t t e r n  a n d  _- /- 1 

This p o s s i b l i t y  was first i n v e s t i g a t e d  b y  c o n d u c t i n g  

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

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

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



failed t o  r e m o v e  t h e  s i g n i f i c a n t  i n t e r a c t i o n s  i n o l v  j n g  f i n g e r  

p a t t e r n .  
- 

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

i s  t h a t  t h e  r e g r e s s i o a  of t h e  d e ~ e n d e n t  v a r i a b l e  o n  t h e  
- 

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

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

field x s e x  x e m o t i o n  i n t e r a c t i o n  i n  itself i n v o l v e s  a  v i o l a t i o n  

- o f  this a s s u m p t i o n .  I n  a d q i t i o n ,  the- p r e v i o u s  a n a l y ~ e s  had 
/ 

y i e l d e d  s e v e r a l  i n t e r a c t i o n z  of t h e  e m o t i c n  f a c t o r  u i t h  sex, 

CLEfl ,  v i s u a l  f i e l d ,  yes a n d  gq t r i a l s ,  a n d  t h e i r  i n t e r a c t i o n s ,  
r - l  

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

a s s u m p t i o n s  df t h e  analyses o f  c o v a r i a n c e  h e l d  in this i n s t a n c e ,  

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

n e t h o d  of  r e m o v i n g  t h e  c o n f o u n d i n g  effects  of e m o t i o n  r a t i n g  a n d  

T h i s  p o s s i b i l i t y  was i n v e s t i g a t e d  by e x a m i n i n g  s e p a r a t e  

c o r r e l a t i o n s  of t h e  e m o t i o n  r a t i u ~ s  with w i t h i n  iabject v i s u a l  

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

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

p r e v i o u s l y  n o t e d  c c n f o u n d i n g  of yes a n d  go t r i a l s  w i t h .  

d i f f e r e n t i a l  e x p o g u r e  t o  the faces i n v o l v e d ,  which  could ' 

'-2 

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

f o r  e a c h  s u b j e c t  g r o u p  were c o n d u c t e d  s e p a r a t e l y  f o r  jes a n d  40 

t r i a l s .  T h e  e m o t i o n  r a t i n g s  used f o r  the pes and no r e s p o n s e s  

were, of c o u r s e ,  t h e  o n e s  g i v e n  t o  o n l y  t h o s e  p a r t i c u l a r  faces. 

T e  o t h e r  w o r d s ,  ror t h e  t r i a l s  t h e  ratings of t h e  target 

,A , i rr , 



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

n o n t a r g e t  s t i m u l i  v e r E  used, A l s o ,  a s  i n  the. p r e v i o u s  

c o r r e l a t i o n s ,  within s u b j e c t  v i s u a l  f i e l d  d i f f e r e n c e s  were 

c a l c u l a t e d  by s u b t r a c t i n g  LYP s c o r e s  f r o m  R V P  s c o r e s .  P e r c e i v e d  

emotion had b e e n  ra ted o n  scale w h e r e b y  l a r g e r  numbers 

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

c o r r e l a t i o n s  would indicate t h a t  g r e a t e r  p e r c e i v e d  e m o t i o n  is - 

a s s o c i a t e d '  v i t h  a l a r g e r  r e l a t i v e  LVF ( p r e s u m a b l y  r i g h t  

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

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

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

r e l a t i v e  R V F   resu sue ably LH) b i a s .  

~ h e s e  c o r r e l a t i o n s  f o r  ' r e a c t i o n  time a n d  t h e  t u o  se t s  of 

e r r o r  d a t a  a re  p r e s e n t e d  i n  T a b l e s  50 a n d  51 f o r  yes a n d  29 

t r i a l s  r e s p e c t i v e l y .  

From T a b l e . 5 0 ,  i t  i s  a p p a r e n t  t h a t  f o r  yep t r i a l s ,  g r e a t e r  
--. 

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

t h e  R V P  ( p r e s u m a b l y  l e f t  h e m i s p h e r e ) ,  r e l a t i v e  t o  t h e  LVP, f o r  

t h e  t o t a l  s a m p l e  a n d  t h e  females, a l t h o u g h  t h e r e  was a tendency 

for t h e  sales, t = -,22, p= -08, However ,  t h e  c o r r e l a t i c n  

c o e f f i c i e n t  f o r  the rales  does a t t a i n  s f a t  i s t i c a l  s i g n i f i c a n c e  

v i t h  t h e  e r r o r  d a t a  o v e r  two b l o c k s ,  a s  d o e s  t h e  c o e f f i c i e n t  f o r  
- - 

t h e  a a l e  l e f t  mcvers, 

1 n s p e c t i o n  of ' f a b l e  5 1  i n d i c a t e s  a very d i f f e r e n t  p a t t e r n  
., 

for t h e  no t r i a l s .  A 1 1  t h e  s i g n i f i c a n t  c o r r e l a t i o n s  a r e  i n  a 

~ o s i t i v e  d i r e c t i o n .  T h a t  is ,  g r e a t e r  p e r c e i v e d  e m o t i o n a l  v a l e n c e  



* 
Table 5 0  

Pearson Corre la t icnr  of Emo t i o a  R a t i n g s  of Target Faces pith 
Visual Field Differences (Reaction T i m e  and Both Sets of Error 

Data) for Yes Trials 

A l l  
Sales 
F e m a l e s  
Left Htlers 
Bimovers  
E i g h t  Rovers 
Ld- ill 
LH-FZ 
Bi- 33 
Bi- P *  
Ri•÷-?lS 
RN-P6 

laale Lef t  flovirs 
2Ffmale L e f t  tlcvers 
J # a l e  ~ i i n o v e r s  
*Female B i m v e r s  
$ ! •÷a le  R i g h t  Aovors 
6Peme_le R i g h t  Yoyers 

T a b l e  -5 1 
?earson Corre la t icns  of Emotion R a t i n g s  for Ncntarget Faces with 

Visual Field C i f f e r e n c e s  on Trials 

All 
!•÷ales 
F e n a l e s  
Left ?lovers 
B i a o v e r s  
S i g b t  Rovers 
LB-H 
Lff-F 
E i -  3 
E i -  P 
sr-n  
BY-P 



is a s s o c i a t e d  with te t ter  r e l a t i v e  LVP ( ~ r e s u a a b l y  right 

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

c o r r e l a t i o n s  a r e  s i g n i f i c a n  f o r  t h e  m a l e s  o n l y ,  C o e f f i c i e n t s  
% 

a t t a i n i n g  s t a t i s t i c a l  s i g n i f i c a n c e  a r e  t h o s e  f o r  t h e  males, l e f t  

B o v e r s  males, a n d  b i m o v e r  males, a l l  o n  the r e a c t i o n  time d a t a -  - X 

D e s p i t e  t h e  lack of c o n s i s t e n c y  b e t w e e n  t h e  error a n d  

r e a c t i o n  t i n e  d a t a ,  not s u r p r i s i n g  i n  view o f  p r e v i o u s  f i n d i n g s ,  

i t  is clear  that the r e l a t i c n s h i ~  b e t w e e n  @ m c r t i o n a l  v a l e n c e  a n d  
0 

w i t h i n  subject v i s u a l  f i e l d  d i f f e r e n c e s  is n o t  t h e  same a c r o s s  

t h e  e x p e r i ~ e n t a l  variables, It  is e v i d e n t  t h a t  t h e y  r e l a t e  i n  c. 
o p p o s i t e  d i r e c t i o n s  f o r  ~e a n d  trials, T h u s ,  t h e  a n a l y s i s  o f  

7 

c o v a r i a n c e  is n o t  t h e  a p p r o p i a t e  m e t h o d  fo r  m i n i a i z i n g  the 

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

T h e  more a ~ p r o ~ r i a t e  a n a l y s i s  wou ld  b e  t o  use t h e  elr iot ion 

, ratings a s  a  ' b l c c k i n g  var ia t l e .  ~ i v e n  t h e  s i g n i f i c a n t  

differences i n  e m o t i o n  r a t i n g s  among t h e  s e x  x CLEM g r o u p s ,  t h j s  

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

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

T h i s  i n v o l v e d  d i v i d i n g  t h e - s c o r e s  i n t o  t w o  g r o u p s  6f h i g h  

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

t h e  sample w o u l d  b e  m o s t  e q u a l l y  d i v i d e d . T h e  h i g h e s t  p o s s i b l e  

P 
-. 

score f o r  the f o u r  faces was 28,  he ~ o i n t  o f  d i v i s i o n  w h i c h  
0 

r e s u l t e d  i n  t h e  rnost pven sample sp l i t  uas b e t w e e n  a s c o r e  of 15 

and 16, Subjects whose  c o ~ b i n e d  r a t i n g s  were g r e a t e r ' t h a n  o r  

e q o a l  t o  16 were c a n s i d e r e d  t o  belokg t o  t h e  e m o t i o a a l ( r a t e d )  

group, while subjects vith e m o t i o n  r a t i n g s  l e s s  t h a n  o r  e q u a l  t o  



15 were considered t o  'be i n  the n e u t r a l  ( r a t e d )  g r o u p .  T h i s  

r e s u l t e d  i n  a fairly e v e n  d i v i s i o n  o f  t h e  s a m p l e ,  S i x t y  seven 

s u b j e c t s  were i n  the e m o t i o n a l  (rated) group and,*6 1 subjects were 

i n  t h e  c e u t r a l  (rated) group- "9 . . 
/ 

Ideally, the r a t e d  e m o t i o n a l  a n d  n e u t r a l  g r o u p s  s h o u l d  be 
d@ 

i n c l ' o d e d  w i t h  a211 t h e  v a r i a b l e s ,  t h a t  is, sex, a priori d e f i n e d  

e m o i i o n ,  f i n g e r  p a t t e r n ,  and CLEfl, However,  t h e r e  u&e n o t  

e n o u j h  s u b j e c t s  t o  make t h e  a d d i t i o n  o f  ' a n o t h e r  i h d e p e n d e n t  
t- 

group f e a s i b l e .  Even  w h e n  t h e  h i g h e s t  l e v e l  i n t e r a c t i o n  was  

e x c l u d e d  from t h e  a n a l y s i s ,  t h e  a n a l y s i s  c o u l d  s t i l l  not  b e  run 
\.. 

d o e  t o  the p r e s e n c e  of some e ~ p t y  cells. None o f  the o r i g i n a l  

f o u r  i n d e p e n d e n t  v a r i a b l e s  (sex, a p r i o r i  e m o t i o n ,  f i n g e r  

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

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

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

T h e  d e c i s i o n  was  made to  s u b s t i t u t e  t h e  r a t e d  e m o t i o n  

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

a n  i d e a l  s o l u t i o n  since t h e  e m o t i c n a f  s e t  o f  • ’ a c e s  was, i n  f a c t ,  

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

v a r i a n c e  Tor r e a s c n s  o t h e r  t h a n  t h e i r  o v e r a l l  h i g h e r  e m o t i o n a l  

valence, However ,  g i v e n  t h a t  t h e  a  p r i o r i  faces  were 

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

some degree of c v e r l a p  to  j u s t i f y  t h e  s u b s t i t u t i o n .  

R e v e r t h e l e s s ,  this a n a l y s i s  c a n n o t  be considered a s  a s u b s t i t u t e  

for t h e  a p r i o r i  3 n a l y s i s ,  b u t  rather an a l t e r n a t i v e  * o n e  u s i n g  a 

3if ferent o p e r a t i o n a l  d e f i n i t i o n  o f  emotional v a l e n c e ,  



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

c a u t i o n  i n  i n t e ~ ~ d e t a t i o n .  One is t h e  v a l i d i t y  of t h e  e m o t i o n  

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

c o n d i t i o n s  d i d  no t  h a v e  a common a n c h o r  p o i n t ,  a n d  hence the 

r a t i n g s  in t h e  t w o  g r o u p s  m i g h t  n o t  be  c o m p a r a b l e .  For e x a m p l e ,  

a r a t i n g  of three i n  t h e  e a o t i c n a l  g r o u p  mould  p r o b a b l y  
2 

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

e q u i v a l e n t  r a t i n g  w i t h  t h e  n e u t r a l  f a c e s ,  To some  e x t e n t ,  t h i s  

is c o r r e c t e d  By t h e  use of t h e  o v e r a l l  m e d i a n  o n  w h i c h  t o  d i v i d e  

t h e  sample i n t o  e m o t i o n a l  a n d  n e u t r a l  g r o u p s ,  The sedian p o i n t  

for t h e  a prior i  n e u t r a l  a n d  e m o t i o u a l  f a c e s  a1o.ne were -13/14 

and 17/18,  r e s p e c t i v e l y .  T h e  m e d i a n  p o i n t  f o r  the t c t a l  s ~ m p l e ,  

a s  i n d i c a t e d  a b o v e ,  ,was b e t w e e n  a s c o r e  of 15 a n d  16 ,  T h u s ,  t h e ,  

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

l o v e r ,  r e l a t i v e  t o  their own m e d i a n s ,  f o r  t h e  n e u t r a l  a n d  

e m o t i o n a l  faces r e s p e c t i v e l y .  

A n o t h e r  l i m i t a t i o n  of t h e  a l t e r n a t i v e  a n a l y s i s  i s  t h e  

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

a ~ p r o p r i a t e  t o  c o n d u c t  t h e  a n a l y s e s  s e p a r a t e l y  - f o r  ES a n d  no 
7 - 

t r i a l s  s i n c e  t h e  d i v i s i o n  of t h e  s u b j e c t s  i n t o  two g r o u ~ s  o n  the '  
+=' 

b a s i s  o f  t h e i r  e m o t i o n  r a t i n g s  wou ld  be m o r e  a c c u r a t e  f o r  t h e  

s e p a r a t e  sets of yes a n d  no t r i a l s ,  I n  other u o r d s ,  a s u b j e c t  

who might f a l l  i n  t o  t h e  e m o t i o n a l ( R )  grou;, on t h e  b a s i s  o f  a 

uiedian s p l i t  when h i s  or h e r  c o m b i n e d  r a t i n g s  a r e  c o n s i d e r e d ,  

J 

m i g h t '  n o t  n e c e s s a r i l y  be  i n  t h a t  g r o u p  when o n l y  his o r  h e r  
i 

r a t i n g s  of the t a r g e t  (pes t r i a l s )  o r  n o n t a r g e t  (no) t r i a l s  a r e  



c o n s i d e r e d  f o r  t h e  aedian split. T h e  c o r r e l a t i o n  b e t w e e n  t h e  

, t a r g e t  a n d  n o n t a r g e t  e m o t i o n  r a t i n g s  was o n l y  -27, p=-002 ,  n o t  a 

l a r y e  r e l a t i o n s h i p ,  On t h e  o t h e r  h a n d ,  o n l y  by a n a l y z i n g  t h e  

and  no t r i a l s  t o g e t h e r  c o u l d  c n e  be j u s t i f i e d  i n  d i s c u s s i n g  
% 

, i n t e r a c t i o n s  between r e s p o n s e  t y p e  and e m o t i o n a l  v a l e n c e ,  a n  

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

T h e  d e c i s i o n  was made t o  ana lyze  t h e  yeg a n d  29 t r i a l s  t o g e t h e r  

since, a s  is e v i d e n t  b~ t h e  g r a p h  i n  A p ~ e n d i x  U, the 

m i s c l a s s i f i c a t i o n  of t h e  s e p a r a t e  yes a n d  no t r i a l s  d e c r e a s e s  a s  

t h e  e m o t i o n  r a t i n g s  become more  e x t r e m e ,  An a s s u m p t i o n  of t h e  

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

a t  the b o r d e r s ,  b u t  t h a t  t h e  m o r e  v a l i d  e x t r e m e  E c o r e s  u i l l  

c a r r y  t h e  a n a l y s i s ,  

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

/ b 

p r e s e n t e d  i n  Table 52. 
I 

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

--:% e m o t i o n  d e f i n i t i o n  were c o n d u c t e d  f o r  t h e  t h r e e  s e t s  o f  d a t a ,  

r -  r e a c t i o n  time, e r r o r  o v e r  t w o  b l o c k s ,  a n d  errors o v e r  f o u r  

blocks. FO; ' t h e s e  a n a l y s e s ,  i n t e r a c t i o n s  i n v o l v i n g  f i n g e r  
P 

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

a p p e n d i x ,  and n o t  d i s c u s s e d  f u r t h e r .  T h i s  is b e c a u s e ,  for t h i s  

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

f i n g e r  p a t t e r r a  variable, T h i s  ~ r 0 b l e f R  w i l l  be a d d r e s s e d  i n  t h e  
I 

' D i s c u s s i o n ,  T o  d e s c r i b e  t h e m  i n  d e t a i l  a t  t h i s  point would  make 

t h e  r e a d i n g  u d n e c e s s a r i l y .  cumber some ,  



Table  5 2  4"b 
C e l l  F r e q u e n c i e s  . f o r  Analyses of l y i a n c e  &ins B a t e d  E m o t i o n  

9 

Males F e m a l e s  

E n 0  ( B )  1 HEUT (R) EBO (8) N EUT (R) 

I n d e x  Lei 7 5 8 6 
C o n d i t i o n  / B T  5 5 4 4 

B9 7 3 6 4 
R i d d l e  L?! 7 6 4 7 
C o n d i t i o n  01 5 6 5 .  7 

R B  - 3 5 6 3 

A n a l y s i s  of- V a r i a n c e  u s i n g  Eaotion vt B e a c t i o n  T i m e  Data 
4 

o n  Lateral  P r e s e n t a t i o n  T a c h i s t o s c o p i c  Eace B e c o q n i t i o n  Task . - 
T h e  a n a l y s i s  of v a r i a n c e  t a b l e  is p r e s e n t e d  i n  Table 53. 

T k e  o n l y  effect f r o m  t h e  p r e v i o u s  analysis u s i n g  t h e  a 

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

terms is t h a t  cf f a s t e r  r e a c t i o n  times- t o  correct qes t r i a l s  

than  t o  c o r r e c t  no t r i a l s ,  F ( 1 , 1 0 4 )  = 69.68, p A =  -000. T h e  two  

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

sex x e m o t i o n  x finger p a t t e r n  i n t e r a c t i o n ,  a n d  the v i s u a l  f i e l d  

x e n o t i o n  x f i n g e f  p a t t e r n  x CLEfl i n t e r a c t i o n  h a v e  d i s a p ~ e a r e d .  

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

- 
field x e m o t i o n  i n t e r a c t i o n s  h a v e  a l s c  d r o p p e d  o u t ,  I n s t e a d ,  

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

i n t e r a c t i o n ,  P ( 1 , 1 0 4 )  = 3-72, p = , 0 5 4 ,  the cel l  means  v h i c h  are 

p r e s e n t e d  i n  T a b l e  54 a n d  F i g u r e  12. T a b l e  5 4  i n d i c a t e s  t h a t  t h e  
,' 

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

E e s p o n s e s  o31y d e m o n s t r a t i n g  the foraerlp d e s c r ~ b e d  RVP 

-- ( p r e s o a a b l y  left h e m i s p h e r e )  bias f o r  e m o t i o n a l  faces. T h i s  is 



Q% 
7, 

AHOVA B s i n g  ~ a t e h  Eaot Reaction T i m e  Data for Lateral 

Source SS 
s ? ~  ( s )  28, 
E m o t i o n  -R 9, e 
(El  

' Finger(P) 4.4 1 
CLEff fC) 66.47 

PIS 
28, iSi  

, S 2 C  
- SPC 

?PC - 
SEPC- , 

-k P r r o r  . B 

nespanse 
( R )  
BS 
R E  
!?P . 

-> R c&> 
BSE 
SSP 
PEP 
BSC 

* QEC 
P PC 
ESEF 
RSZC 
F S F C  
SEPC 
BSEFC 
Errcr  

V i s u a l  
F i e l d  ( V f  
'is 
VE 
VF 
VC 
B S E  
VSF 



Table  5 3  (contvd) 

VEP 
VSC 
VEC 
VFC 
VSEP , - 
VSEC 
VSPC ---. 
VEPC 
VSE FC 

R V  
RVS 

R 
R V B  
R V F  
%VC 
RVS E 
R V S P  
F V E P  r 

/RVS C 
' R V E C  
RVPC 
R VS EF 

B RVSEC 
P V S P C  
EVEPC 
RVSEPC 
Error 

because  t h e  e ~ o t i o n a l ( R )  faces on t h e  q g s  trials are recognized 

s i g n i f i c a n t l y  faster from t h e  BVP/LH, The  reaction times for t h e  

n o  t r i a l s  o f  the emotional(R) faces d o  not demonstrate  this - 
visual f i e l d  d i f f e r e n c e ,  

\ 

I Other s i g n i f i c a n t  effects arc a response x e a o t i o n ( R )  - I 

interaction, P(1 ,104 )  = 4-29 ,  p = -041 ,  -a r e s p o n s e  x emotion(R) 

x CLZlI i n t e r a c t i o n ,  F (2 ,104)  = 3 - 1 1 ,  p = , 949 ,  and a m a r g i n a l l y  

s i g n i f i c a n t  response x sex x emotion(R) x CLEM i n t e r a c t i o n ,  

P(2.104) = 2 - 9 8 ,  p = ,055. 

T h e  pat tern  o f  all t h e s e  i n t e r a c t i o n s  can b e  seen from 

- Table 55 and f i g u r e  1 3 ,  which present t h e  ceff means fo 5 .-,the 
f o o r  way i n t e r a c t i o n ,  The f u l l  t a b l e  is a v a i l a b l e  i n  Append ix  X- 



F igu re  12 

Reaction Times for R ponse x Emotion(R1 x VisuaJ F ie ld  1 
/ 

Interaction for Lateral Presentation Task 



Table  54 
Bean R e a c t i o n  Times f o r  R e s p o n s e  x E m o t i o n  x V i s u a l  F i e l d  
f n t e r a c t i o n  f o r  AHOVA u s a g  B a t e d  E m o t i o n  i n  L a t e r a l  

P f e s e n t a t i o n  T a c h i s t o s c o p i c  Task 

Yes 
E a o t i o n a l  (R) N e u t r a l  ( 8 ) .  

LVF 561-25  570.96 
S D  (1.27) ( 1 - 2 9 )  

B VP 540.54 569.56 
S D ( 1 - 2 5 )  (1-27)  

LVF 
SD 

BVF 
SD 

The m e a n i n g  of t h e  reFonse x sex x e m o t i o n ( B )  x CLEB 
,' 

i n t e r a c t i o n  w i l l  b e  d e s c r i b ~ d .  I n  t h e  case o f  t h e  n e u t r a l  f a c e s ,  

sex does n o t  i n t e r a c t  w i t h  t h e  t h r e e  way r e s p o n s e  x , e m o t i o n ( R )  x 

CLE?! i n t e r a c t i o n .  F o r  b o t h  t h e  males a n d  females, l e f t  m o v e r s  
* 

b 

r e s p o n d  f a s t e s t  t o  t h e  n e u t r a l  faces,, r i g h t  m o v e r s  s l o w e s t ,  u i t h  
4 

biaovers u s u a l l y  i n  between .  It is  only with t h e  e m o t i o n a l ( R )  

faces t h a t  sex e n t e r s  t h e  i n t e r a c t i o n ,  a n d  t h e n ,  p r i m a r i l y  with.,. 

t h e  y e s  responses, For t h e  e ~ o t i o n a l ( R )  e g  r e s p o n s e s ,  male l e i t  

plovers p e r f o r m  t h e  w o r s t  (slowest) a n d  male r i g h t  m o v e r s  p e r f o r m  

the best ( f a s t e s t )  , However ,  - * h e  o p p o s i t e  is t h e  case f o r  the 
rL 

f males, w h e r e  l e f t  a c v e r s  p e r f o r n  the t e s t  a n d  r i g h t  mcvers t h e  P 
f!he worst. Wit6 t h e  e m o t i o n a l ( l )  no r e s l o n s e s ,  i n  bo-th cases, 

l e f t  .overs are  f a s G e r  t h a n  r i g h t  o v e r s ,  a s  w i t h  t h e  n e u t r a l  

Hence, t h e  t h r e e  way r e s p o n s e  x e m o t i o n  ( R )  x CLEr 

i n t e r a c t i o n  r e p r e s e n t s  t h e  t h ~  d i f f e r e n t  i n t e r a c t i o n  of response 

a n d  CLEB on t h e  e a o t i c n a l ( R )  yes t r i a l s ,  c o m p a r e d  t o  t h e  p a t t e r n  
- 

coarnon t o  the o t h e r  t h r e e  t y ' p e s  o f  r e s p o n s e  x e m o t i o n  ( R )  t r i a l s .  



f 
Reaction T i%s  for &simrise x Sex x Dmtion(R)  x C l D I  

. Interact ion on Lateral' ~ r e & t a t i o n  Task 

Y E S  



T a b l e  55 
Hean R e a c t i o n  T i m e s  for R e s p o n s e  x Sex  x E m o t i o n ( R )  x CLER 
I n t e r a c t i o n  on  L a t e r a l  P r e s e n t a t i o n  T a c h i s t o s c o p i c  Pace 

Recognition Task 

Yes 

LB - BZ. R f l  
?isle EHO (R) 595-33 545-72 531.91 

HEUT (a)  4 7 8 - 8 3  - 541.34 6 3 8 - 3 4  
Female  E ~ O  (R) 517-87 532.80 569- 06 

NEUT ( R )  562.07 6 3 0 - 3 6  644- 5 2  

Lfi " BI RE 
Male zfl0 (R) - 615.72 587. j 4  652-62 

NEUT (B) 5 2 1 - 7 1  611.97 6 3 8 - 3 4  
Female (R) 597.52 614.58 6 2 8 - 4 7  

N EUT ( a )  6 39-97 6 7 0 - 2 0  672- 19  

T h e  two way r e s p o n s e  x emotion(R) i n t e r a c t i o n  derives f r o m  t h e  
. . 

overall f a s t e r  r e s ~ o n d i n g  c n  the t r i a l s  i n  t h e  e m o t i o n a l ( B )  

c o n d i t i o n ,  i n  t h e  a b s e n c e  o f  a n y  r e a c t i o n  time d i f f e r e n c e s  f o r  

t h e  n e u t r a l  f ace s .  
t 

. , 
The major results  from t h e  a n a l y s i s  o f  t h e  r e a c t i o n  time 

data u s i n g  r a t e d  e m o t i o n  a s  a b l o c k i n g  var iable  can h e  

s n a a a r i z e d  a s  f o l l o u s ,  Only t h e  pes r e s p o n s e s  in t h e  

e m o t i o n a l  ( R )  c o n d i t i o n  e x h i b i t e d  a R V P  ( p r e s u m a b l y  left 

h e m i s p h e r e )  ~ias. And i t  is o n l y  on t h e s e  same faces tha t  t h e  

f 
p a t t e r n  of f a s t - e s t  r e s ~ o n d i n j  b y  l e f t  aovers u s u a l l y  followed by 

b i a o v e r s  a n d  t h e n  r i g h t  & o v e r s  is n o t  p r e s e n t ,  a n d  this i s  f o r  

the males o n l y .  Bale r i g h t  movers ate f a s t e s t  on t h e  

e s o t i o n a l ( B )  p~ t r i a l s ,  a n d  male l e f t  m o v e r s  t h e  siowest, 
/ 
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T a b l e  56 
ANOYA using Slated E m o t i o n  &or Errors (Pour Blocks) on Laterai 

P r e s e n t a t i o n  Tachistoscopic Face R e c o g n i t i o n  Task 

Son rce -- 
Sex ( S )  
emotion-P. 
(3) 

F i n g e r  (P) 
CLE ?I (C) 

SE 
SF 
EP 
SC 
EC 
FC 
SEF 
S EC 
SPC 
EPC 
S E F C  
Err or 

P e s p o n s e  
(R) 
RS 
R E  
P F 
RC 
RSE \ 

E l  
FEC 
ElFC 
FSEF 
BSEC 
FSFC 

-3 
REFC 
RSEPC 
E r r o r  

V i s u a l  
FielcY(V) 
VS I 

VE - / 
,VP ,J' 
VC 
VSE 
YSF 
VEF 



T a b l e  56 ( c o n t g d f  

V SC 
V EC 
VPC 
VSEP 
VSEC 
VSF C 
VEPC 
VSEPC 
Error 

B V  
F VS 
R V E  
R VF 
RVC 
RVSE 
RVS F 
R VE I? 
RVS C 
RVEC 
RYFC 
RVSEP 
QVSEC 
RVSPC 
BVSEFC - 
Error 

T h e  cell means for  the v i s u a l  f i e l d  x e m o t i o n ( 3 )  x f i n g e r  

" p a t t e t n  x CLEH interaction are p r e s e n t e d  i n  Appendix  Y (ii) w i t h  

a brief d e s c r i p t i o n ,  

A n a l y s i s  of V a r i a n c e  U s i n q  Rated Emoticg 21 Ezror @lap JTuo -- 
Blocks pp Lateral B e s e n t a t i o n  l!l!histosco~ic Pace Reccqnitioz -- 
T a s k  -- 

T h e  a n a l ~ s i s  of v a r i a n c e  is p r e s e n t e d  i n  Table  57, 

The o n l y  ef fect  which survived t h e  c h a n g i n g  error term from 

the previous a n a l y s i s  u s i n g  the a pr ior i  d e f i n i t i o n  of emotion 

Ire the response x sex r h c t i o a  ( 8 ) .  ~(1,104) = 4.48, p ~ =  -037, 



  able 57 
A I O V A  U s i n g  Bated Enotion of Error (Two Blocks) o n  Lateral 

P r e s e n t a t i o n  T a c h i s t o s c o p i c  T a s k  

Source -- S S  
sex (s) 3 3 %  
Emotion-R 4, 14 
( E l  

F i n g e r  0.16 
CLEH (C) 12-07 
SE 6-55 
SF 0- 44 
EP 10,RO 

a SC 3-89 - 
EC 12-91 
PC 7-38 
SEP 5.85 
S EC 2 - 8 7  
S FC 26.12 
E PC 2-75 
SEFC 17-73 
Error 494-26 

Response 
(8) 

- BS 
9E 
RF 
RC 
R S E  
RSF 
R E P -  - 

R SC 
P EC 
RFC 
BSEF 
RSEC 
PSFC 
REPC 

- BSEBC 
Error 

- V i s u a l  
Field (V) 
VS 
VE 
VP 
VC 
YSE 
V SF 
Y E P  - 



V CS 
V EC 
VFC 
FVEF 
VSEC 
V S F C  
VEFC 
F S E P C  
E r r o r  

BV 
R VS 
RVE 
R V P  
R VC 
R V S  E 
P VS F 
RYEP 
BVSC 
RVEC 
RVFC 
P V S E F  
ElVSEC 
R VS FC 
RVEPC 
FVS EPC 
E r r o r  

T a b l e  57 ( c o n t ' d )  

a n d  t h e  response x e m o t i o n ( R )  x f i n g e r  p a t t e r n  (digit x 

e m o t i o n  ( R ) )  i n t e r a c t i o n ,  F ( 1 , 1 0 4 )  = 4-02, p = - 0 4 8 -  I n s p e c t i o n  

of  t h e  cell means i n d i c a t e s  t h a t  t h e  r e l a t j a n s h i ~ s  a r e  t same J";. 
a s  i n  t h e  p r e v i o u s  a n a l y s e s ,  S p e c i f i c a l l y ,  t h e  g r e a t e s t  number 

of e r r o r s  i s  made by t h e  females o n  t h e  go t r i a l s  i n  t h e  

n e u t r a l  (3 c o n d i t i o n ,  And, a g a i n ,  t h e  i n d e x  digit was more  Y 
accurate than t h e  m i d d l e  d i g i t  f o r  neotra l  faces only. AIthough 

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

x sex x e m o t i o n  x f i n g e r  p a t t e r n  i n t e r a c t i o n s ' f r c n  t h e  ~ r e v i o u s  

a n a l y s i s  h a v e  d i s a p p e a r e d ,  t h e r ~  a r e  two  trends i n v o l v i n g  

i n t e r a c t i o n s  w i t h  f i n g e r  pattern, T h e s e  t r e n d s ,  wh ich  w i l l '  not  
r 

b e  discussed f u r t h e r ,  a r e  a sex x finger p a t t e r n  x CLEM 



i n t e r a c t i o n ,  P (2,104) = 2 - 7 5 ,  p = ,069 a n d  a  v i s u a l  field x - 

finger p a t t e r n  x CLEH i n t e r a c t i o n ,  P ( 2 , 1 0 4 )  = 2-74. p  = - 0 7 0 ,  

Hew e f f e c t s  a r e  a ' d i g i t  r e n o t i o n { R )  x CLEF! i n t e r a c t i o n ,  

F ( 2 , 1 0 4 )  =3,tr4, p = ,036, and a r e s p o n s e  x v i s u a l  field x s e x  x 

e m o t i o n ( 3 )  i n t e r a c t i o n ,  F(1,104) = 3-89 ,  p = -051. I n s p e c t i o n  of 

t h e  cell means i n d i c a t e d  t h a t  t h e  p a t t e r n  o f  the d i g i t  x 

4 emotiont ) x CLEtl i n t e r a c t i o n  was t h e  same a s  t h a t  i n  t h e  -i , 
a n a l y s i s  just r e p o r t e d  f o r  errors o v e r  f o u r  b l q c k s .  

T h e  c e l l  Beans f o r  t h e  response x visual f i e l d  x , s e x  

i n t e r a c t i o n  a r e  p r e s e n t e d  i n  Table 58 and Figure  14. T h e  full 

t a b l e  is available i n  Append ix  2. 

Prom i n s p e c t i o n  of T a b l e  58, the p a t t e r n  i s  most c lear  , i n  
a 

the case of males viewing e m o t i o n a l  (I?) f a c e s -  E m o t i o n a l  (R)  f a c e s  

.are more  a c c u r a t e l y  perceived from the RVP ( p q e s u m a b l ~  l e f t  

h e n i s p h e r e )  i n  t h e  case of XS r e s p o n s e s ,  while they a r e  more 

a c c u r a t e l y  perceived from the LVP ( p r e s u m a b l y  r i g h t  h e m i s p h e r e )  

i n  t h e  case of -no responses. These t r e n d s  a r e  o n l y  m a r g i n a l l y  
4 

a p p a r e n t  i n  t h e  case of females v i e w i n g  emotional f a c e s -  I n  t h e  

case o f  t h e  n e u t r a l ( R )  f a c e s ,  there a p c e a r s  t o  b e  a  sex 

difference a i t u  ,the yes r e s p o n s e s  o n l y ,  w i t h  f e m a l e s  more 

accurate f rom the RVP, with  a s m a l l e r  trend for males i n  t h e  

o p p o s i t e  d i r e c t i o n .  

I n  o r d e r  to more c l e a r l y  e s t a b l i s h  ' t h e  s i t e  of t h i s  four 

way i n t e r a c t i o n ,  s e ~ a r a t e  a n a l y s e s  were c o n d u c t e d  f o r  males a n d  

f e m a l e s ,  arid e m o t i o n a l  ( R )  a n d  neutral ( R )  faces, These a r e  

a v a i l a b l e  i n  Appendices A A  (i) , (ii) , (iii) , a n d  (iv) - Nhen t h e  



Figure 14 

Errors  (Two Blocks) f o r  Response x Visual  F i e l d  x Sex 

x'  Emot ion(R1 I nterac oh La te ra l  Presentat ion Task ? 



T a b l e  58 
Llean Erro r s  (Two % l & k s )  f o r  R e s p o n s e  x V i s u a l  Field x Sex I 
Emotion (Ef )  I n t e r a c t i o n  f o r  L a t e r a l  P r e s e n t a t i o n  T a c h i s t o s c o p i c  
P a c e  R e c o g n i t i o n  Task 

e 

rlales 
E m o t i o n a l  (R) N e u t r a l  ( R )  

Yes LYP . 1.38 -73 
BVP .7Y 1.07 

No LVY - 8 8  - 8 3  
EiVP 1 - 5 0  - 67 

Yes 

F e m a l e s  
Ewt i o n a l  ( R f  H ~ u t r a l  (R) 

LVF 1.36  1 - 2 2  
RVP 1 - 1 5  - 5 5  
LVP 1.06 1 - 5 5  
R V P  7 - 2 1  1 - 6  1  

male a n d  f e m a l e  s u b j e c t s  a r e  analyzed s e p a r a t e l y ,  t h e  r e s p o n s e  r 

,-, 
v i s u a l  f i e l d  x e a o t i o n ( R )  i n t e r a c t i o n  i s  p r e s e n t  o n l y  f o r  t h e  

4. t 
i. . 

males, P ( 1 . 5 2 )  = 6.48, p = 0 1  a n d  n o t  t h e  temales, P ( l , S 2 )  = 
1 

i 

0.19, 'p  = ,670. % h e n  t h e  e m o t i o r a l ( B )  f a c e s  a r e  e x a m i n e d  

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

4 
f (1,55) = 4.07 ,  p = ,049, b u t  absent w i t h  t h e  n e u t r a l  faces, 

P (1,119) = 0.01, p = -919.  T a k e n  t o g e t h e r ,  this p a t t e r n  s u g g e s t s  

that t h e  na jor s i t e  of t h e  r e s g o n s e  x v i s u a l  f i e l d  x sex x 

e a o t i o n ( R )  i n t e r a c t i o n  i s  a response x v i s u a l  field x e m o t i o n ( 3 )  

i n t e r a c t i o n  f o r  t h e  r a les ,  by w h i c h  e m o t i o n a l  ( B )  faces a r e  

p e r c e i v e d  n o r e  a c c u r a t e l y  from t h e  ABP o n  the' es t r i a l s ,  b u t  

m o r e  a c c u r a t e l y  from the  LVP o n  t h e  n o  t r i a l s .  T h e r e  i s  a l s o  a . 
smaller effect  f o r  res~*ses  o n l y ,  i n  w h i c h  c a s e  t h e  f e m a l e s  

e x h i b i t  g r e a t e r  a c c u r a c y  from t h e  RVP f o r  t h e  n e u t r a l  f a c e s ,  

while t h e  a a l e s  exhibit a - sma l l e r  trend i n  t h e  o t h e r  d i r e c t i o n .  



\ 

Analyses U s i n q  B a t e d  E m o t i o n  C e n t r a l  E e s e n t a t a  - 
T a c h i s t o s c o p i c  Pace B e c o q n i t i o n  T e s t  

7- 

T h e  p u r p o s e  o f  these a n a l y s e s  u t i l i z i e g  rated r a t h e r  t h a n  , 

0 

the a p r i o r i  d e f i n i t i o n  of e m o t i o n  was to a t t e m p t  t o  r i o i m i z e  

t h e  confounding of finger pattern and e m o t i o n a l  v a l e n c e  , a n d  t o  

e x a m i n e  l a t e r a l i  t y  Fa t t e r n s  u s i n g  t h i s  o p e r a t i o n a l  definition of 

e m o t i o n a l  valence. A 1  t hough t h e s e  c o n c e r n s  a r e  r e l e v a n t  o n l y  t o  

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

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

L b e  examined w i t h  the c e n t r a l  p r e s e n t a t i o n  task o n l y  t o  e n s u r e  

that t h i s  d i d  n o t  r e s u l t  i n  n a j o r  c h a n g e s .  T h e  a n a l y s e s  of 

v a r i a n c e  c n  t h e  error a n d  r e a c t i o n  time d a t a  from t h e  c e n t r a l  

f a c e  r e c o g n i t i o n  tes t  are a v a i l a b l e  i n  A p p e n d i x  B E ( i )  a n d  (ii). 

A n a l y s i s  U s i n g  gaot ion  on E r r o r s  C e n t r a l  g g ~ e n t a t i p g  -- 
T a c h i s t o s c o p i c  P a c e  R e c o q n i t i o n  T e s t  - 

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

t h e  sex C L E B  i n t e r a c t i o n ,  P ( 2 , 1 0 3 )  = 3.49, p = -034.  The 

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

lieu s i g n i f i c a n t  e f f e c t s  a re  a ma in  effect f o r  C L E 8 ,  F (2,103) = 

3.43, p = - 0 3 6 ,  a n d  a r e s p o r ~ s e  x e m o t i o n ( R )  x f i n g e r  p a t t e r n  x 

c ~ B a  ( d i g i t  x ~ m o t i o n ( B )  x C L E I )  i n t e r a c t i o n ,  ~ ( 2 , 1 0 3 )  = 4.32, p . 
c 

= ,016, 





a. Error a n a l y s i s  

1) C e n t r a l  p r e s e n t a t i o n  

T h e  major f i n d i n g  h e r e  was a s e x  x CLEH i n t e r a c t i o n ,  T h e  
4 

CLEPl effect f o r  males was n d n s i g n i f i c a n t ,  w h i l e  s i g r i i f i c a h t  f o r  

t h e  females. For  t h e  l a t t e r  group,  b i m o v e r s  made t h e  m o s t  I 

e r r o r s ,  f o l l o u e d  b y  r i g h t  movers and  t h e n  l e f t  m o v e r s ,  A ' 

r e s p o n s e  x e m o t i o n  i n t e r a c t i o n  was d u e  t o  t h e  poorer &performance 

of  t h e  n e u t r a l  g r o o F  o n  t h e  t r i a l s ,  r e l a t i v e  t o  t h e  o t h e r  

three c o n d i t i o n s .  

2)  L a t e r a l  presentations -3 

(a) A n a l y s i s  o f  e r rcrs  over  f o u r  b l o c k s  

T h e r e  was a s i g n i f i c a n t  v i s u a l  f i e l d  x s e x  x CLEPI' 

-'Y' i n t e r a c t i o n .  F o r  t h e  males, l e f t  & o v e r s  and bimov'ers were more 

a c c u r a t e  i n  i d e n t i f y i n g  f a c e s  p r e s e n t e d  p r e s e n t e d  i n  t h e  H V f / L B ,  

-* vhereas  the o p p o s i t e  p a t t e r n  was  resent f o r  r i g h t  movers .  F o r  - c 
..- the feutales, l e f t  movers were s o r e  a c c u r a t e  w i t h  faces p r e s e n t e d  

i n  t h e  LVF/RH, w h i l e  b o t h  b i m o v e r s  and r i g h t  mover f e a a l e s - w e r e  

Bore a c c u r a t e  with f a c e s  presented i n  t h e  R V P j L A -  The CLEM 

effect was s i g n i f i c a n t  o n l y  in t h e  LVF/RR. 

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

i n t e r a c t i o n .  I n  t h e  L V P / R B ,  pg t r i a l s  were responded t o  .Are 

a c c u r a t e l y  t h a n  pgs trials, w h e r e a s  a s n a l l e r ,  but o p p o s i t e .  

p a t t e r n  was p r e s e n t  f o r  t h e  RYF/LB. 

A r e s p o n s e  x sex x CLEM i n t e r a c t i o n  u a s  d u e  t o  the . 
c 7  

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

function of C L E R  and sex. F o r  males, l e f t  m o v e r s  were more  



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

t h e  yes t r i a l s .  F o r  t h e  females, l e f t  movers mere m o r e  a c c u r a t e  

w i t h  the ~s t r i a l s ,  u h i l e  r i g h t  m o v e r s  Mere more a c c u r a t e  o n  

t h e  29 t r i a l s ,  

T h e  r e s p o n s e  x e m o t i o n  x CLEA i n t e r a c t i o n  was d u e  t o  t h e  

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

e m o t i o n a l / n e u t r a l  d i m e n s i o n  f o r  b i m o v e r s  o n l y ,  lq t r i a l s  we 

w o r s e  i n  the n e u t r a l  c o n d i t i o c ,  a n d  ves t r i a l s  were, t o  a 

s a a l l e r  e x t e n t ,  w o r s e  i n  t h e  e a o t i o n a l  c o n d i t i o n  

(b)  Analysis o f  e r , r o r  c v e r  t w o  b l o c k s  

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

interaction, s t r o n g e s t  f o r  t h e  r i g h t  m o v e r s ,  who were laore 

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

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

A d i g i t  x e m o t i o n  i n t e r a c t i o n  was E r e s e n t  i n  t h a t ,  o n l y  f o r  

t h e  n e u t r a l  faces, f e v e r  e r r o r s  H e r e  made v i t h  t h e  i n d e x  d i g i t .  

T h e  r e s p o n e  n e m o t i o n  x CLEN i n t e r a c t i o n  was s i m i l a r  t o  

t h a t  r e p o r t e d  o v e r  f o u r  blocks. 

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

t o  t h e  f e a a l e s ,  F o r  t h i s  g r o u p ,  pgs a n d  no t r i a l s  vere e q u a l l y  

a c c u r a t e  w i t h  t h e  e i o t i o n a l  faces, b u t ,  on t h e  n e u t r a l  f a c e s ,  

t he r e  were s u b s t a n t i a l l y  m o r e  e r r o r s  o n  t h e  no t r i a l s ,  

T h e  v i s u a l  f i e l d  x sex x e n o t i o n  f i n g e r   att tern i n t e r a c t i o n  

is a t t r i b u t a b l e  t o  t h e  malec- LVP/RH s u p e r i o r i t i e s  v e r e  p r e s e n t  

f o r  raale s u b j e c t s  i n  t h e  k ~ o t i o n a l -  m i d d l e  a n d  n e u t r a l - i n d e x  

c o n d i t i o n s ,  w h i l e  B7P s u p e r i o r i t i e s  were p r e s e n t  f o r  subjects i n  



> 

the e a o t i o ~ a l - i n d e x  a n d  n e u t r a l - i n d e x  

. Although i t  f a i l e d  t o  a t t a i n  s t a  

c o n d i t i o n ,  

t i s t ical  s i g n  

t e n d e n c y  towards a response x v i s u a l  field x e m o t i o n  x CLEH 

i n t e r a c t i o n  was d e s c r i b e d .  F o r  t h e  gq t r i a l s ,  there was a ,  
J 

greater a c c u r a c y  from t h e  LVF/RB f o r  the s r e o t i o n a l  faces and n o  

v i s u a l  f i e l d  differences i n  t h e  neutral c o n d i t i o n ,  For t h e  yes 

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

e x h i b i t e d  s t r o n g  R V F / L H  s u p e r i o r i t e s ,  w i t h  the r i g h t  movers  

d e m o n s t r a t i n g  a weak t r ~ n d  i n  t h e  other direction, 

The response x v i s u a l  field i n t e r a c t i o n ,  d e s c r i b e d  i n  t h e  

a a a l p s i s  i n v o l v i n g  f o u r  b l o c k s ,  w a s ~ e v i d e n t ,  though n o t  

s i g n i f i c a n t .  

b . R e a c t i o n  T i m e  A n a l y s i s  

Central ~resentaticn 

Two main effects were s i g n i f i c a n t .  The  CLEY main e f f e c t  was 

due t o  fastest r e s ~ o n d i n g  b y  l e f t  movers, slowest r e s p o n d i n g  b y  
s 

r i g h t  raovers, and b i m o v e r s  Oin b e t u e e n ,  A main e f f e c t  f o r  

r e s p o n s e  b a s  due t o  accura te  yeg responses being faster t h a n  

a c c u a r a t e  pp r e s p o n s e s ,  

2 -  L a t e r a l  p r e s e n t a t i o n  

A s i g n i f i c a n t  main effect for  v i s u a l  f i e l d  was entirely hue 

to* the e m o t i o n a l  faces, a s  r e f l ~ c t e d  i n  a v i s u a l  f i e l d  x e m o t i o n  

i n t e r a c t i o n .  Contrary t o  p r e d i c t i o n ,  e a c t i o n a l  f a c e s  were 

r e e p o n 3 e d  t o  s l o w e r  i n  t h e  L V F / E H .  Again, correct yes r e s p o n s e s  

were faster t h a n  c o r r e c t  gig r e s p o n s e s .  



T h e r e  were a l s c  t w o  i n t e r a c t i o n s  i n v o l v i n g  f i n g e r  F a t t e r n ,  
.2 

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

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

b i m o v e r s .  

2 , C o r r e l a t i o n s  b e - t u e e n  r e a c t i o n  time a n d  error d a t a  
\ --- 

T h e  c o r r e l a t i o n s  b e t w e e n  the r e a c t i o n  t i n e  a n d  b o t h  sets o f  

e r r o r  d a t a  were 2 o s i t i v e  for t h e  s e p a r a t e  v i s u a l  f i e l d s ,  a n d  

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

t h e  e r r o r  a n d  r e a c t i o n  time d a t a  d i d  n o t  e v e n  a p p r o a c h  

s i g n i f i c a n c e ,  

3 , P e r c e p t n a l  b i a s  test 

The c o m p o s i t e  f a c e  made U F  o f  the h a l t - f a c e  t h a t  had b e e n  

i n  t h e  s u b j e c t s 1  LBP i n  t h e  o r i g i n a l  p h o t o g r a p h ,  was c h o s e n  

s i g n i f i c a n t l y  acre o f t e n  t h a n  t h e  h a l f  face t h a t  had been i n  t h e  

v i e w e r ' s  RVP, T h e r e  w a s  a  t e n d e n c y  (p=.09)  t o w a r d s  a  CLEPI 

effect, L e f t  m o v e r s  a n d  b i m o v e r s  demons r a t ed  a more p r o n o u n c e d  

LVF bias, relative t o  t h e  right m o v e r s  whose s e l e c t i o n ,  on  t h e  

a v e r a g e ,  r e p r e s e n t e d  just a b o v e  chance r e s p o n d i n g ,  

4.Pree v v u  face  r e c o g n i t i o u  test 
L .  

T h e r e  were n o  ~ i g n i f i c a n t  main e f f e c t s  o r  i n t e r a c t i o n s .  

- 5 , C o r r e l a t i o n s  b e t w e e n  t a c h i s t o s c o p i c  a n d  ~ e r c e ? t u a l  b i a s  

i n d i c e s  of l a t e r a l i t y  

F o r  the males, c o r r e l a t i o n s  were g e n e r a l l y  p o s i t i v e  f o r  

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

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

uith t h e  r i g h t  o o v e r  f e m a l e s .  



6 .  C o r r e l a t i o n s  b e t w e e n  l a t e r a l i t y  i n d i c e s  a n d  t e s t s  of f a c i a l  
, , 

a b i l i t y  

c o r r e l a t i o n s  r e f l e c t i n g  a n  a s s o c i a t i o n  b e t w e e n  LVF/BH b i a s  
"9 

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

e x c e p t i o n  of an  o v e r a l l  n e g a t i v e  c o r r e l a t i o n  i n  t h e  l e f t  

mover -ma le  S rouF .  c o r r e l a t i o n s  r e f l e c t i n g  an a s s o c i a t i o n  b e t w e e n  

IIVP/LH bias a n d  L e t t e r  p e r f o r n a n c e  a l l  - i n v o l v e  r i g h t  mover  

7 . C o r r e l a t i o n s  b e t w e e n  d i f f e r e n t  a e a s u r e s  of f a c i a l  p r o c e s s i n g  

a b i l i t y  

In g e n e r a l  the t a s k s  were p o s i t i v e l y  c o r r e l a t e d ,  a l t h o u g h  

p a t t e r n s  e x i s t .  f o r  c o r r e l a t i o n s  h e t w e e n  the t ree  v i e w  task and 

both t h e  lateral a n d  c e n t r a l  p r e s e n t a t i o n  t a s k s ,  t h e  

r e l a t i o n s h i p  i s  m o s t  s t r o n g  for t h e  h i a o v e r s ,  followed t y  l e f t  

uiovers, w i t h  n o  relations hi^ b e t u e e n ,  t h e  t a s k s  f o r  r i g h t  mover s ,  

. For  c o r r e l a t i o n s  b e t w e e n  t h e  l a t e r a l  and c e n t r a l  p r e s e n t a t i o n  

t a c h i s t o s c o p i c  t a s k s ,  Fa t terns' \3re  e v i d e n t  u t h  t h e  error d a t a  

only. T h e  c o r r e l a t i o n s  b e t i l e e n  t h e  two t a s s  a r e  h i g h l y  

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

s u b s t a n t i a l l y  less,  s c  f o r  t h e  r i g h t  Hovers. I n  c o n t r a s t ,  t h e  

c o r r e l a t i o n  h e f f i c i e n t s  f o r  t h e  l e f t  m o v e r s  a re  i n  a  n ~ g a t i v e  

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

E. E ~ o t i o n  r a t i n g s  o f  t a c h i s t o s c o ~ i c  f a c i a l  s t i m u l i  by  s u b j e c t s  
I 

F o r  b o t h  t a r g e t  a n d  nontarget faces, e m o t i o n  r a t i n g s  were 

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



F o r  target f a c e s  ' o n l y ,  t h e r e  was  a s i g n i f i c a n t  s e x  x CLEM x 

e a o t i o n  (a p r i o r i )  i n t e r a c t i o n .  F o r  males, left eovers rated t h e  

e m o t i o n a l  faces a s  more  e m o t i o n a l  t h a n  r i g h t  m ~ v e r s ,  u h e r e a s  ^ t h e  

o ~ p o s i t e  pattern was a p p a r e n t  f o r  t h e  f e m a l e s  i n  t h e  e m o t i o n a l  

c o n d i t i o n ,  F o r  the n e u t r a l  taces, t h e  ma in  effect was f o r  t h e  - 
f e m a l e s ,  where female l e f t  m o v e r s  p e r c e i v e d  t h e  n e u t r a l  faces a s  

less e m o t i o n a l  than with t h e  left movers a n d  b i r n o v e r s , T h e s e  

d i f f e r e n c e s  r e s u l t e d  i n  d i f f e r e n c e s  among t h e  s i x  groups i n  

terms of the d i f f e r e n t i a t i o n  b e t w e e n  t h e  e m o t i o n a l  a n d  n e u t r a l  

faces, an i n d i c a t i o n  of t h e  success of t h e  e x p e r i w n t a l  

m a n ' i ~ u l a t i o n ,  Right mover fetnales e x h i b i t e d  t h e  most s t r i k i n g  

diffenence b e t w e e n  the t w o  sets o t  faces, f o l l o e v e d  b y  l e f t  

mover -ma les ,  b i m o v e r - m a l e s ,  l e f t  mover- f e m a l e s ,  b i m o v e r  females, 

a n d  r i g h t  mover males, 

T h e r e  was a . m a i n  e f f e c t  f o r  finger pattern f o r  t h e  c o a b i n e d  

and n o n t a r g e t  faces, l a r g e l y  a t t r i b u t a b l e  t o  a sex x e m o t i o n  x -J 

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

-faces,  t h o u g h  n o t  n e g l i g i b l e  i n  t h e  t a r g e t  r a t i n g s .  T h i s  u a s  d u r  

t o  the females i n  the e ~ o t i o n a l  c o h d i t i c d ,  who r a t e d  t h e  faces  

i n  t h e  index canditior s i g n i f i c a u t l y  h i g h e r  t h a n  i n  t h e  a i d d l e  

c o n d i  tiori, 
% 

9, Analyses involving e m o t i o n  ratings 

~ o r r e l a t i b n s  mere e x a m i n e d  between t a c h i s t o s c o ~ i c  

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

f a c i a l  s t i m u l i ,  s e p a r a t e l y  f o r  t h e  t a r g e t  yes a n d  no t r i a l s ,  

These r e v e a l e d  a n  o p p o s i t e  p a t t e r n  of i n t e r a c t i o n  f o r  t h e  two 



r e s p o n s e  t y p e s .  In t h e  case of t h e  t r i a l s ,  t h e  c g e f f i c i e n t s  

were almost a l l  n e g a t i v e  i n d i c a t i n g  t h a t  h i g h e r  e n o t i o n a l  

- . v a l e n c e  . was associated w i t h  r e l a t i v e l y  better perfcrmance from 

the RVF/LH. I n  c o n t r a s t ,  t h e  c o r r e l a t i o n  c o e f f i c i e n t s  w i t h  t h e  

n o  t r i a l s  were almost a l l  p o s i t i v e  i n d i c a  k i n g  that h i g h e r  r a t e d  -- 
0 

e a o t i o n a l  v a l e n c e  u a s  a s s o c i a t e d  w i t h  greater r e l a t i v e  L V F / R H  

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

r a t l n g s  a s  t h e  c r i t e r i o n  f o r  a s s i g n m e n t  i n t o  e m o t i o n a l ( R )  and 

n e o t r a l ( r )  g r o u p s ,  on t h e  b a s i s  of a n e a r  w d i a n  s p l i t ,  T h e  

analysis with p a c t i o n  time y i e l d e d  a  r e s p o n s e  * x  e m o t i o n ( 8 )  x 
\ 

v i s u a l  field i n t e r a c t i o n .  t r i a l s  o n  w h i c h  t h e  f a c e s  were 

' r a t e d  a s  e ~ o t i c n a l  were r e s p o n d e d  G ( f a s t e r  f rom ~ ~ ~ S ~ Y P / L H ,  
-. 

r e s u l t i n g  i n  a  R V P / L H  s u p e r i o r i t y  f o r  these t r i a l s ,  T h e r e  was 
I H 

a l s c  a r e s p o n s e  x sex x e l a o t i o c  ( R )  x CLEH i n t e r a c t i o n .  F o r  a l l  a 

"E t y p e s  o f  response x" e a k t i o c i ~ )  t r i a l s ,  l e f t  Borers were f a s t e s t ,  

r i g h t  movers  s l o w e s t ,  w i t h  h i ~ o v e r s  u s u a l l y  i n  between, T h e  

e x c e p t i o n  was t h e  e a a o t i o n a l ( R )  pgz t r i a l s  where, f o r  the m a l e s ,  

left movers were s l o u e s t ,  r i g h t  m o v e r s  were fa s t e s t ,  and 

b i n o v e r s  i n  b e t w e e n ,  
'3 

T h e  a n a l y s i s  o f  errors o v e r  f o u r  blocks d i d  n o t  yield 

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

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

the privicus r e s p o n s e  x e m o t i o n  (a p r i o r i )  x CLEH i n t e r a c t i o n ,  

all p r e v i o u s  e f f e c t s  were m a i n t a i n e d .  



The effect of interest i n  t h e  analysis of errors over the 

last two blocks vas a s i g n f i f i c a h t  resFonse r sex x v i s u a l  f i e l d  

x emotion ( B )  i n t e r a c t i o n ,  pr imari ly  attributable to  males 

demonstrating a R V P / L H  superiority on the t h e  ,emotional [R) yes 

t r i a l s ,  and a  LVF/BH s u p e r i o r i t y  on t h e  emotional (R)  no t r i a l s .  

when equivalent a n a l y s e s  of 'the c e n t r a l  presentaion task  

were done, there were no major changes i n  the r e s u l t s ,  



IV. Discussion 

Before d i s c u s s i o n  of t h e  results can  proceed,  t v o  i s s u e s  

w h i c h  nay influence t h e i r  interpretation must be c o n f r o n t e d ,  On 

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

with v i s u a l  field g i v e n  t h a t  o n l y  t h e  r i g h t  hand was used i n  t h e  

p r e s e n t  s t u d y ,  T h e  cther is the f i n d i n g  cf u n e x p e c t e d  

i n t e r a c t i o n s  of f i n g e r  pattern with the other v a r i a b l e s ,  These 

issues a n d  their i m ~ l i c a t i o n s  f c r  the Eresent study will b e  

e x a i n i n e d  f i r s t .  The d i s c u s s i o n m  cf t h e  results will t h e n  b e  

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

.. predict i o n s  outlined i n  t h e  i n t r o d u c t i o n ,  This will be f o l l o w e d  

by a r g e n e r a l  d i s c u s s i o n  of t h e  broader i s s u e s  r a l s e d  by the 

p r e s e n t  findings and s u g g e s t i o n s  for future r e s e a r c h .  

I m p l i c a t i o n s  of Responding  Hand 

As n o t e d  i n  the n e t h o d  s e c t i o n ,  at t h e  t i n e  t h e  research 

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

hand d i d  n o t  i n t e r a c t  w i t h  visual f i e l d  i n  f a c i a l  r e c o g n i t i o n  

tasKs (See f o o t n o t e  i n  f l e t h o d  s e c t i c n  f o r  a l i s t  o f  t h e s e  

s t u d i e s ) .  I n  f ac t ,  a s  n o t e d  e a r l i e r ,  one s t u d y  ( R a p a c z y n s k i  a n d  

Z h r l i c h i n a n ,  1979) was c o n d u c t e d  with t h e  r i g h t  hand o n l y  o n  this 

h a s i s ,  A t e r  t h e  d a t a  c o l l e c t i c n  f o r  t h e   resent s t u d y  uas i 
207 



underway ,  t h r e e  a r t i c l e s  were p u b l i s h e d  which  r e ~ o r t e d  a  

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

n e u r o a n a t o m i c a l  p a t t e r n s  - t h e  right h a n d  f a v o r i n g  a %VF/LH 

s u p e r i o r i t y  a n d  t h e  l e f t  hand f a v o r i n g  EVF/RB s n p e r i o r i t i e s ,  

These were HcKeever  a n d  Dixon ( l 9 8 l ) ,  S e r g e n t  (19$_2a, E x p e r i m e n t  

2 ) ,  a n 3  S t r a u s s  a n d  n o s c o v i t c h  (1981,  E x p e r i m e n t  I ) ,  although i n  
0 

f 
t h e  l a t t e r  s t u d y ,  a n o t h e r  experiment f o u n d  a r e s p o n d i n g  hand  x 

v i s u a l  f i e l d  i n t e r a c t i o n  fJ; t h e  o ~ p o s i t e  d i r e c t i o n ,  t h a t  is , 
c o n t r a r y  t o  n e n r o a n a t o m i c a l  c o ~ n e c t i o n s .  The m a j o r i t y  o f  s t u d i e s  

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

r o r e  t y p i c a l  finding cf no such i n t e r a c t i o n  , ~ 8 e s e  a r e  S e r g e n t  

(1982a, Exper  i n e n t s  1 grid 3), S e r g e n t  (1982b, Exper iments  1,2, 
t 

a n d  3) , S t .  J o h n  ( 1 9 8 1 ,  E x p e r i m e n t s  1,2,  a n d  3) , and Strauss a n d  

E f o s c o v i t c h  (1981,  E x p e r i m e n t  2). T h e s e  r e p r e s e n t  all t h e  face 

r e c o g n i t l o c  s t u d i e s  d u ' r i r g  t h i s  t i ~ e  u s i n g  a r e a c t i o n  t i m e d  
cF% 

, 
m e a s u r e  and  a l l  h a v e  u s e d  right h a n d e d  i n d i v i d u a l s .  T h e  o t h e r  

s t u d i e s  h a v e  u s e d  accuracy aeasures w h e r e  resFonse c h o i c e  is 

i n d i c a t e d  verbally, 

T h e  t o t a l  body of r e s e a r c h ,  t h e n ,  f a v o r s  t h e  p r o b a b i l i t y  

t h a t  r e s p o n d i n g  h a n d  d i d  not b i a s  t h e  p r e s e n t  results, However, 
'3 

g i v e n  t h e  s t r o n g  p u r i t y  of t h e  sample s i n c e  subjects v i t h  

fami l ia l  s i n s i t r a l i t y  were a l s o  e x c l u d e d ,  it ucu3.d b e  c a u t i o u s  

t o  keep i n  mind t h e  d i r e c t i o n  of t h e  biasing, i f  i n d e e d  p r e s e n t ,  

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

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

that t h e  b i a s i n g  e f f ec t  o f  using o n l y  t h e  r i g h t  hand  would b e  



any thing- o t h e r  t h a n  a  l i n e a r  o v e r a l l  b i a s i n g  t o v a r d s  t h e  RVF/LH, 

Two of t h o  h y p o t h e s e s  eraiuined i n  t h i s  study were i n v e s t i g a t e d  

n s i n 3  c o r r e l a t i o n s ,  T h e s e  wou ld  n o t  b e  a f fec ted  b y  a n y  
-. 

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

c o r r e l a t i o a s  wou ld  reflect r e l a t i v e l e  b e t  tfr p e r f o r m a n c e  of one 
.A 

visual f i e l d / h e m i s p h e r e  o v e r  the o t h e r ,  ~ g e s e  two h y p o t h e s e s  

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

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

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

P r e d i c t i o n s  involving sex x e m o t i o n  x visual f i e l d  i n t e r a c t i o n s ,  
* 

o r  any of t h e i r  c o a b i n a t i o n s ,  are l i k e w i s e  n o t  a f fec ted  s i n c e  it 

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

are  of  interest ,  I n  o t h e r  words ,  t h e  o r i g i n a l  p r e d i c t i o n  t h a t  

e m o t i o n a l  v a l e n c e  wou ld  a u g ~ e n t  a LPP/RH s u p e r i o r i t y  i n  f e m a l e s ,  

b u t  n o t  i n  a a l e z , c a n  s t i l l  ke e x a m i n e d  e v e n  if  t h e r e  is  a 

s y s t e m a t i c  b i a s i n g  t o w a r d s  one v i s u a l  f i e l d ,  If a b s o l u t e  v i s u a l  

f i e l d  a i f  f erences are of i n t e e s t ,  t h e  p r o b l e m  of i n t e r p r e t a t i o n  
3 

a p p x i e s  t o  t h e  w a n i n g  of a n o - d i f f e r e n c e  o r  bVF/LH a d v a n t a g e ,  

I t  c o u l d  be a r g u e d  t h a t ,  when o n l y  t h e  riyht h a n d '  is u s e d ,  t h e y  

might a c t u a l l y  r e p r e s e n t  a L V F / R H  a d v a n t a g e  a n d  n o - d i f f  s r e n c e ,  
# 

r e s p e c t i v e l y ,  LVF/%H s u p e r i o r i t i e s  c o u l d ,  of c o u r s e ,  b e  trusted, 

gouever, t h i s  issue d o e s  not a p p e a r  t o  F o s e  a s e r i o u s  

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

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

a n d  right movers o n  f a c i a l  p r o c e s s i n g  a b i l i t y  is  u n a f f e c t e d  

s i n c ~  it is t h e  c e n t r a l  p r e s e n t a t i o n  t a c h i s t o s c o ~ i c  t a s k  t h a t  is 



of c o n c e r n  h e r e ,  

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

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

task. Fioveve r ,  even i f  it d i d ,  it p o s e s  n o  s e r i o u s  

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

q u e s t i o n s ,  

T h e  P r o b l e m  of Finger Pattern . 

An u n e x p e c t e d  e f f ~ c t  was t h e  i n t e r a c t i o n  o f  f i n g e r  p a t t e r n  1 w i t h  t h e  o t h e r  v a r i a b l e s .  .The o b v i o u s  ' i n t e r p r e t a t i o n  o f  i t s  

a p p e a r a n c e  i n  several i n t e r a c t i o n s  is its c o n f o u n d i n g  w i t h  
cp 

emotional v a l e n c e  as a e a s u r e d  by t h e  e m o t i o n  r a t i n g s .  When t h e  / 

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

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

o t h e r s ,  T h a t  t h e  e f f e c t  o f  finger ' p a t t e r n  d i d  n o t  d i s a p p e a r  uhen  

the e m o t i o n  r a t i n g s  were c o n t r o l l e d  d o e 5  n o t  n e c e s s a r i l y  r u l e  

out t h e  h y p o t h e s i s  t h a t  i t s  e f fec t s  d e r i v e d  f r o m  its c o n f o u n d i n g  

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

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

a priori e m o t i o n ,  I f  t h e  variance b e t w e e n  t h e  a ~ r i o r i  c e u t r a d  

a n d  emotional f aces  uas not e n t i r e l y  due t o  t h e i v f e r e n c e s  &i t .  

e m o t i o n a l  valence, ' t h e  a p p e a r a n c e  oE new f i n g e r  p a t t e r n  

i n t e r a c t i o n s  would n u t  ke u n e x p e c t e d .  The p r o p e r  a n a l y s i s  v o u l d  

b e  t o  c o n t r o l  fcr bath rated a n d  a p r i o ~ i  e m o t i o n ,  This u s  n o t  

p o s s i b l e  b e c a u s e  there u e r e  n o t  e n o u g h  subjects t o  c a r r y  o u t  t h e  
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a n a  l g ~ i s . ~  
v 

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

a c c u r a c y  v e r e  p r e s e n t .  T h i s  could be a t t r i b u t e d  t o  c h a n c e  

factors, particularly i n  v i e w  o f  t h e  mall c e l l  f r e q u e n c i e s .  7 
P e c u r r e n t  p a t t e r n s  i n  t h e  v a r i o u s  a n a l y s e s  a l s o  i n d i c a t e  the 

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

sex, a n d  CLEM, These i n t e r a c t i c n s  o f  r s z p o n s e  w i t h  t h e  cther 

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

y i e l d  e f fec ts  i n v o l v i n g  f i n g e r  p a t t e r n ,  since t h e  l a t t e r  i n  f a c t  

r e p r e s e n t s  a n  i n t e r a c t i o n  b e t w e e n  r e s p o n s e  a n d  d i g i t .  
- 

S e v e r a l  a t t e m ~ t s  v e r e  made t o  i d e n t i f y  a s y s t e m a t i c  
* 

r e l a t i o n s h i p  b e t u ~ e n  finger p a t t e r n  a n d  t h e  o t h e r  v a r i a b l e s  by 

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

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

c o n s i s t e a t  w i t h  t h e  finger p a t t e r n  i n t e r a c t i o n s  i n  some ,cel ls  

b u t  n o t  o t h e r s .  T h e r e  izay indeed h a v e  been s y s t e m a t i c  e f f e c t s  

o c c u r r i n g  w i t h  f i n g e r  p t t e r n  b u t  they were being c l o u d e d  b y  

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

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

i n t e r e s t  f o r  t h e  p r e s e n t  i n v e s t i g a t i o n ,  T h e  c r u c i a l  q u e s t i o n  is 

whether t h i s  a c c o u n t s  for t h e  o t h e r  results n o t  i n v o l v i n g  f i n g e r  

p a t t e r n ,  w h i c h  a r e  of  i n t e r e s t  i n  t h e  p r e s e n t  e x p e t i m e n t -  If t h e  

d e s i g n  was p r o p e r l y  c o u n t e r b a l a n c ~ d  t h i s  would n o t  b e  a problem 
Y$ 

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

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

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



pattern, The 

c a n  be  seen 

d i s p a r i t i e s  

*- 

- 
b l o c k i n g  on CLEff r e s u l t e d  i n  u n e q u a l  c e l l  s i z e s  a s  

f r o m  T a b l e  1, b a t  t h e r e  d o  n o t  appear  t o  be  m a j o r  

i n  c e l l  sizes. F u r t h e r m o r e ,  a n  a n l y s i s  o f  v a r i a n c e  

on CLER r a t i o  s c o r e s ,  r e p o r t e d  i n  T a b l e  2 ,  failed t o  y i e l d  g r o u p  

d i f f e r e n c e s  even a ~ y r o a c h i n g  s i g n i f i c a n c e ,  The c e l l  f r e q u e n c i e s  

a re  somewhat ,  b u t  n o t  s u b s t a n t i a l l y ,  more u n e v e n  when r a t e d  

e m o t i o n  is snbstitnted for a p r i o r i  e m o t i o n ,  as c a n  b e  s e e n  i n  

L - T a b l e  49, Given t h a t  the cel l  f r e q u e n c i e s  a r e  s n a l l ,  however ,  it 

would  be most c o n s e r v a t i v e  t o  restrict t h e  i n t e r p r e t a t i o n  only 

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

analyses. These d i f f e r e n t  a n a l y s e s  a r e  t h e  a n a l y s e s  of v a r i a n c e  

u t i l i z i n g  t h e  two o ~ e r q t i a n a l  d e f i n i t i o n s  of e r a o t i o n  ( r a t e d  a n d  

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

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

results t h a t  e n e r g e  u n d e r  d i f f e r e n t  a n a l y s e s ,  I n  a d d i t i o n ,  main 

e f f e c t s  o r  i n t e r a c t i o n s  s h o u l d 3 i E F b e  i n t e r ~ r e t e d  i f  t h e y  e x i s t  
7 

t o g e t h e r  w i t h  h i g h e r  l e v e l  i n t e r a c t i o n s  i n v o l v i n g  f i n g e r  
I 

pattern. S i n  

i n t e r p r e t e d ,  

ce t h e  h i g h e r  l e v e l  i n t e r a c t i o n  canrot be 

t h e  lougr l e v e l  i n t e r a c t i o n  could h e  m i s l e a d i n g .  

ese r e s e r v a t i o n s  a n d  q u a l i f i c a t i o n s  i n  mind,  t h e  
- 

results w i l l  now b e  d i s c u s s e d  i n  terms of  t h e  f o u r  h y p o t h e s e s  

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



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

p r e s e n t a t i o n  task, males would e x h i b i t  a g r e a t e r  L V F / R B  

a d v a n t a g e  t h a n  w o u l d  females w i t h  the n e u t r a l  faces. W i t h  

e m o t i o n a l  faces, however, both '  w o u l d  d e m o n s t r a t e  a LVF/RH 

s u p e r i o r i t y ,  due  t o  t h e  a u g m e n t i n g  of a LVF/RH bi i n  t h e  c a s e  9 
of f e m a l e s  w i < h  e m o t i o n a l  faces. 

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

field x e e o t i o n  i n t e r a c t i o n  i n  t h e  r e a c t i o n  time d a t a  was 

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

sex. Bhen the da t a  were r e - a n a l y z e d  u s i n g  r a ted  e m o t i o n ,  a 

r e s p o n s e  x sex x e ~ o t i o n  ( r )  x v i s u a l  f i e l d  i n t e r a c t i o n  was 

p r e s e n t  w i t h  t v o  b l o c k s ,  b u t  i t  was t h e  males, and  

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

v i s  n a l  field, 

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

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

the u n d e r l y i n g  s i g n i f i c a n t  v i s u a l  f i e l d  x emotion x f i n g e r  

p a t t e r n  x CLEM i n t e r a c t i o n .  E e f e r r i n g  o  F i g u r e  1.0, i t  a p p e a r s  9 
t h a t  t h e  v i s u a l  f i e l d  x e m o t i c n  i n t e r a c t i o n  is d u e  t o  i+s 

i n t e r a c t i o n  w i t h  f i n g e r  p a t t e r n  i n  t h e  b i m a v e r  $ 0 ~ ~ .  T h e  l e f t  

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

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

x e m o t i o n  i n t e r a c t i o n ,  P(1,42) = 0 - 9 6 ,  p = , 3 3 3 ,  E i g h t  m o v e r s  , 

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



i n t e r a c t i o n ,  P (1 ,29)  = 0.30, pr.589,  i n  t h e  o t h e r  d i r e c t i o n .  

Hence, i t  w o u l d  n o t  b e  a p p r o p r i a t e  t o  discuss the two u a y  v i s u a l  

f i e l d  x e m o t i o n  i n  t e r a c t i a n ,  
* 

However, w h a t  r e q u i r e s  e x ~ l a n a t i o n  is why t h e  r e s u l t s  f a i l  

t o  r e p l i c a t e  t h o s e  of Suberi a n d  UcKeeve r ,  a t  l e a s t  f o r  the . 

femaies. T h e  l a t e r a l   resenta at ion t a s k  was e s e n t i a l l p  a 

r e p l i c a t i o n  of Suberi a n d  HcKeeve r  (1977) a n d  the f a c i a l  s t i m u l i  

were taken f roa  t h e i r  set. hey used o n l y  a f ~ m a l e  s a m p l e ,  Y 
Recall  t h a t   uteri a n d  U c K e e v e r  (1977) r e p o r t e d  t h a t  f e m a l e s  who 

m e m o r i z e d  e m o t i o n a l  f a c e s  d e m o n s t r a t e d  a g r e a t e r  LVF/RH 

a d v a n t a g e  i n  reaction tine c o m ~ a r e d  t o  a g r o u p  who memorized 

n e u t r a l  faces, whose  LVF/%R a d v a n t a g e  i n m  t h e  l a t t e r  case f a i l e d  

t o  r e a c h  s i g n i f i c a n c e ,  i i ence ,  wha t  requires d i s c u s s i o n  is t h e  

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

p r o c e s s e d  f a s te r  i n  t h e  LVF/RH r e l a t i v e  t o  t h e  n e n t r a l  f a c e s ,  a t  

l e a s t  for females, This p r o k l e a  w i l l  b e  a p p r o a c h e d  by e x p l o r i n g  

f a c t o r s  t h a t  m i g h t  b i a s  t h e  e m o t i o n a l  f ace r  a w a y  from a  LVF/RA 

a d v a n t a g e ,  
I. 

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

h a n d  i n  t h e  present d e s i g n  s i n c e  t h i s  wou ld  n o t  a l t e r  t h e  

d i r e c t i o n  of  t h e  effect. O n e  wou ld  s t i l l  e x p e c t  f a s te r  * 

r e s p o n d i n g  from t h e  LVF/RB f o r  t h e  e m o t i o n a l  f a c e s  r e l a t i v e  t o  

the neutral faces,  

T h e r e  were SOBE a o d i f i c a t i o n s  made o f  S u b e r i  a n d  H c K e e v e r ' s  

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

r e m o v e  m o l e s  a n d  t o  n a k e  - t h e  l i g h t i n g  acre  u n i f o r m ,  Removing  



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

t h e  l i k e l i h o o d  of  a BVF/LH e f f e c t ,  Z a k i n g  the l i g h t i n g  more  

uniform, which was necessary o n l y  f o r  t h e  e a o t i o n a l  f 

h a v e  a t t e n n a t e d  a LVP/RH b i a s  f o r  face r e c o g n i t i  

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

I (Hannay and Rogers, 1979) .  However ,  t h e  d i f f e r e n c e  b e t w e e n  t h e  

origins 1 a n d  r e t o u c h e d  p h o t o g r a p h s  was s m a l l , '  

S u b e r i  a n 3  # c K e e v e r  u t i l i z e d  a n  e x p o s u r e  t ime cf 150 

m i l l i s ~ c o n d s ,  w h i l e  t h a t  u s e d  i n  t h e  p r e s e n t  s t u d y  was 100 

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

f i x a t i o n  were slightly more  e x t r e m e  t h a n  t h a t  o f  S u b e r i  a n d  

P lcKfeve r  ( the near e d g e s  c o r r e s ~ c n d i n g  t o  1.0 d e g r e e  v e r s u s  - 5  

d e g r e e s ,  r e s p e c t i v e l y )  , T h e s e  changes m i g h t  m a k e  the t a s k  more 

d i f f i c u l t ,  a n d  sight f a y o r  theL R V F / L H  since s u c h  a h e e i s p h e r i c  
% 

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

d i s c r i m i n a t i o n  becomes more d i f f i c u l t ,  s u c h  a s  when faces d i f f e r  

o n  o n l y  o n e  f e a t u r e  (Patterson a n d  B r a d s h a u ,  1975; Sergent, 

1982a). F r o m  e x a m i n a t i o n  of t h e  f a c i a l  s t i m u l i  i n  t h e  a p p e n d i x ,  

i t  is c lear  t h a t  t h e s e  s t i m u l i  a r e  i n  f a c t  much l e s s  

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

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

M ~ s t  of t h e  s t u d i e s  u s i n g  g h o t o g r a p h s  h a v e  i n c l u d e d  the m o d e l ' s  

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

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

p r o c e s s i n g  t h e  f a c e  i t s e l f .  It nag be ,  h o w e v e r ,  t h a t  r e m o v i n g  

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



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

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

of a face t h q t  g i v e s  i t  i t s  social a n d  e m o t i o n a l  p r o p e r t i e s ,  

w h i c h  map. h e  related t o  i ts  l a t e r a l i z a t i o n .  T h u s ,  the smalS 

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

f a c e s  t o  b e  b i a s e d  away f r o m  a LYF/RH a d v a n t a g e .  It s h o u l d  b e  

n o t e d ,  h o w e v e r ,  t h a t  a c c c r d i n g  t o  some researchers  ( S e r g e n t ,  

1982b), d e c r e a s e d  e x p o s u r e  t i a e  a n d  g r e a t e r  r e t i n a l  e c c e n t r i c i t y  

w o u l d  i n c r e a s e  the l i k e l i h o o d  of a L V P / R H  a d v a n t a g e  b e c a u s e  o f  

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

d e g r a d e d  s t i m u l i ,  

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

f a c e s .  I n s p e c t i c n  o f  t h e  two s e t s  of f a c e s  i n  the a p p e n d i x  

s u g g e s t  a n  c b v i o u s  difference b ~ t w e e n  them, I n  t h e  n e u t r a l  set 

a l l  e y e s  a r e  l o o k i n g  a h e a d .  In. t h e  e m o t i o n a l  set, t h e  e y e s  

d i f f e r  i n  d i r e c t i o n  o f  g a z e  a r d  i n  o n e  case t h e  eyes are  

s e m i - c l o s e d ,  c o n c e i v a b l y  t h e  faces i n  t h e  e m o t i o n a l  set c o u l d  b e  

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

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

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

faces, v h e r e  t h e  subject m i g h t  b e  r e q u i r e d  t o  i d e n t i f y  t h e  face 

more o n  the b a s i s  o f  a g l o b a l  i m p r e s s i o n ,  Van H a s t r i g h t  (1977)  

r e p o r t s  f i n d i n g s  u h i c b  s u g g e s t  t h a t  eyes are a major cue i n  face  

r e c o g n i t i o n  when faces a r e  ~ r o j e c t e d  l a t e r a l l y  i n  a 

t a c h i s t o s c o p e .  flcre i m p o r t a n t l y ,  Sergent (1982a )  f o u n d  t h a t  a 

R V P / L H  s u p e r i o r i t y  e a e r g e d  f o r  f a c e s  d i f f e r i n g  i n  one o r  t u o  



f a c e , s u g g e s t i n y  a t o p  t o  b o t t o m  s e r i a l  a n a l y s i s  of , the  s t i m u l i  -- 
i n  t h e  RVF/LH, I d e n t i f i c a t i o n  on  t h e  hasis o f  d i s c r e t e  cues  

L 
m i g h t  t i a s  a t a s k  t o w a r d s  t h e  RVF/LH. T h e s e  four e m o t i o n a l  face3 

c o m p r i s e d  o n l y  one t h i r d  of the emotional faces  u s e d  by Suberi , 

' J a n d  f l c k e e v e r ,  who a l s o  used h a p p y  a n d  a n g r y  f a c e s  ( i n  

i n d e p e n d e n t  g f  oups) . I n s p e c t i o n  of t h e i r  c c a g l e t e  set of faces 
- 

i n d i c a t e s  that this problem of d i s c r i m i n a b l e  c u e s  i s  

- - + a r t i c u l a r l y  a  ~ r o b l e m  w i t h  t h e  " s a d "  faces . It may b e  t h a t  
/+> 

since,  t h e s e  f a c e s  comprised o n l y  p a r t  o f  t h e i r  e m o t i o n a l  

s t i s u l i ,  i t  c o n t r i b u t e d  less t o  their t o t a l  effect, The o n l y  

i n c o n s i s t e n c y  v i t h  t h i s  e x p l a n a t i o n ,  h o w e v e r ,  is t h a t  Suberi a n d  

HcKeever r e p o r t  t h a t  the %adn f a c e s  p r o d u c e d  t h e  l a r g e s t ,  

t h o u g h  not s i g n i f i c a n t l y  s o ,  visual field d i f z e r e n c e s  f a v o r i n g  

t h e  LVF/RH. 

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

e m o t i o n a l  and  n e u t r a l  s t i m u l i  i n  face r e c o g n i t i o n  tasks,, a l o n g  

d i n e n s i c n s  o t h e r  t h a n  e m o t i o n a l  v a l e n c e ,  This is a problem when 

e m o t i o n a l  v a l e n c e  i s  d e f i n e d  by d i f f e r e n t  sets  of f a ce s  a s  i n  

t h e  S u b e r i  a n d  flcKeever d e s i g n  a n d  t h a t  o f  L e y  a n d  B r y d e n  
2 

( 7 9 7 9 ) -  T h i s  is d i f f i c u l t  t o  c o n t r o l  f o r ,  b u t  m i g h t  be h a n d l e d ,  

by h a v i c g  p a i r s  o f  s t i m u l i  r a t ed  in t erw o f  d i s c r i m i n a b i l i t y ,  

o r  h a v i n g  them rated w h i l e  viewed u p s i d e  down (Koopman, 1981) 1 

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

--------------- 
1 P e r s o n a l  c o m m u n i c a t i o n  



S a f e r ' s  (1981) f i n d i n g  that subjects uho  were i n s t r u c t e d  t o  

v e r b a l l y  label t h e  em t i o n s  of t h e  t a r g e t  faces f a i l e d  t o  ! d e m o n s t r a t e  a LVP/RB ias r a i s e s  a n o t h e r  ~ 0 s s i b l i ~ y .  The f o u r  

e m o t i o n a l  f a c e s  were a l l  i n t e n d e d  t o  b e  " s a d f f f  b u t  i f  o n e  

exam in+^ the set ,  it  i s  o b v i o u s  t h a t  a l t h o u g h  t h e  f o u r  f a c e s  

c o n v e y e d  o n h a p ~ i n e s s ,  more  s u b t l e  d i s t i n c t i o n s  c o u l d  b e  made, 

S u b j e c t s  referred t c  the f a c e s  a s  "sad, M m i s e r a h l ~ , n  " p u t i n g f w  

R i n  agony," " p e t u l a n t H  a n d  npuzzled.w This i n d i c a t e s  t h a t  t h e r e  

was enough v a r i a t i o n  for ve rba l  labelling, 

The f i v e  m i n u t e  o e m o r i z a  t i c n  p e r i o d ,  together w i t h  

o p p o r t u n i t i e s  t o  view t h e  faces b e t w e e n  b l o c k s ,  ~ r o v i d e d  a m p l e  

time for subjects t o  becoae f a m i l i a r  w i t h  t h e  discrete f ea tu r e s  

a n d  t o  l e a r n  t o  i d e n t i f y  t h e  e n c t i o n a l  faces o n  t h i s  basis when 

presented l a t e r a f l y ,  a s  v e l l  a s  t o  l a b e l  t h e m  v e r b a l l y -  Recall 

the r e s e a r c h  i n d i c a t i n g  t h a t  f a m i l i a r i z a t i o n  o f  f a  es t h r o u g h  
F., 

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

o v e r  t o  the R V F / L B  ( U m i l t a  et al . ,  1977). P r c u d f o o t  (1982)  a l s o  

set o u t  t o  b i a s  h e r  face r e c o g n i t i o n  t a s k  t o w a r d s  a RVF/LH 

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

f a c e s ,  
, 

Howaver ,  t h i s  long f a m i l i a r i z a t i o n  p e r i o d  was co%&on to . 
b o t h  t h e  p r e s e n t  d e s i g n  a n d  t h a t  o f  S u b e r i  and HcKeeve r .  A s  

n o t @ ,  d i s c r e t e  c o d i n g  and ve rka l  l a b e l l i n g  may h a v e  been  

e n c o u r a g e d  more i n  t h e  present e x p e r i m e n t  because t h e  

tsces particularly lent t h e l a s e l v e s  t o  s u c h  s t r a t e g i e s ,  A n o t h e r  

p o s s i b i l i t y  t h a t  cannot b e  r u l e d  o u t  stems from the s u b t l e t i e s  



and p r e s s u r e s  o f  the e x p e r i m e n t a l  s i t u a t i o n ,  I n  t h i s  s t u d y ,  

i m m e d i a t e  f e e d b a c k  was g i v e n  cn t h e  two p r a c t i c e  * l o c k s  f o r  

e r r o r s ,  a s  v e l l  a s  an  e s t i m a t e  o f  r e a c t i o n  time a n d  e r r o r s . a t  

t h e  e 6 d  o f  each b l o c k ,  This was d o n e  b e c a u s e  D i x o n  (1977)  

r e p o r t e d  t h a t  the t a s k  was no d i f f i c u l t  t h a t  i t  uas n e c e s s a r y  t o  
P 

e x c l u d G  2 1  o u t  o f .  89 s u b j e c t s  p h o s e  e r r o r  r a t e s  were a b o v e  t e n  

p e r c e n t ,  Subeti a n d  UcKeever (1977)  gave f e e d t a c k  a f t e r  e a c h  
? .. ,. 

b l o c k  f o r  r e a c t i o n  time o n l y .  D ixon  (1977) , who used S u b e r i  and  

3 c K e e v e r t s  l o n g  f a m i l *  r i z a t i o n  p e r i o d  a s  well a s  t h e i r  7 
n n e u t r a l n  set o f  f ac  s ,  p r o v i d e d  subjects with i m m e d i a t e  k 

2 
feedback f o r  e r r o r s  t h r o u g h o u t  t h e  s e s s i o n  a s  w e l l  a s  

i n f o r ~ a t i o n  about r e a c t i o n  t i a e s  a t  t h e  e n d  o f  e a c h  b l o c k ,  It 

may b e  s i g n i f i c a n t  t h a t  n e i t h e r  D i x o n  (1977) n o r  the p r e s e n t  

s t u d y  o b t a i n  t h ~  c l e a r - c u t  L V F / R H  f i n d i n g s  o f  Suberi a n d  

5 c K e e v e r .  It may be that t h e  immediate f e e d b a c k  f o r  e r r o r s  is 

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

I n  this p a r t i c u l a r  e x p e r i m e n t ,  t h e  r e s e a r c h e r ' s  i m p r e s s i o n  was 

that s u k j e c t s  u e r e  h i g h l y  r r c t i v a t e d  t o  r e d u c e  t h e i r  e r r o r s ,  
\ 

w h i c h  may h a v e  m o t i v a t e d  them t o  s t r i v e  f o r  c u e s  o r  s t r a t e g i e s  

t o  a i d  i n  identif i c a t i c n .  Also,  'immediate f e e d b a c k  map p r o v i d e  a 

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

the s t i m u l i  by r e l i a b l e  c u e s ,  

Y' Suberi a n d  3 c K e e v e r  r e ~ o r t  t h a t  t h e i r  s i g n i f i c a n t  

i n t e r a c t i o n  o f  visual f i e l d  w i t h  e m o t i o n  was  a f u n c t i p n  o f  t h e  

faces w h i c h  b a d  b e e n  z e m o r i z e d  ( t a r g e t  faces), It is n o t a b l e  

that i n  t h e  p r e s e n t  e x p e r i m e n t  t h e r e  u e r e  s i g n i f i . c a n t  



d i f f e r e n c e s  i n  t h e  e m o t i o n  r a t i n g s  g i v e n  t c  these f a c e s  i n  t h e  

form of a sex x e m o t i o n  x CLEB interaction (see Table 4 6 ) -  T h i s  
S 

r e s u l t e d  i n  s u b s t a n t i a l  d i f f e r e n c e s  among t h e  six s u b j e c t  groups 

w h i c h ,  i f  o n e  assumes the ratings were n o t  entirely- 3 u e  t o  

. response b i a s e s  among t h e  different g r o u p s ,  suggests t h a t  t h e  - 
success of t h e  e x p e r i m e n t a l  m a n i p u l a t i o n  differed among t h e  s i x  

} 

1 - < g r o u p s .  3 

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

were compared f o r  the e m o t i o n a l  a n d  n e u t r a l  f a c e s ,  i t  became 

a p p a r e n t  t h a t  t h e  d ~ g r e e  to vhich t h e  e m o t i o n a l  g r o u p  

d e m o n s t r a t e d  a greater LVP/I?B b i a s  r e l a t i v e  t o  t h e  neutral 

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

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

f aces ,  The r a n k i n g  cf s u b j e c t  groups o n  t h e  d e g r e e  o f  

' d i f f e r e n t i a t i o n  i n  e t s o t i o n  ratings t o  the a ~ r i o r i  n e u t r a l  a n d  

e m o t i o n a l  faces a r e  a s  f o l l o v s ,  frcm i o s t  t o  l e a s t :  1) female 

r i g h t  movers 2) male b i ~ o v e r s  3) aale left m o v e r s  4 )  f e m a l e  left 

a b v e r s  5) male r i g h t  m o v e r s  6)  female bimovers, T h e  ranking o f  

subject g r o u p s  o n  d ~ g r e e  t o  which there w a E  a r e l a t i v e l y  g r e a t e r  

LVF/RH a d v a n t a g e  o n  the e a o t i o n a l  f a ce s  compared t o  t h e  n e u t r a l  

ones is a s  f o l l o w s ,  f r o &  l a r g e s t  t o  smallest: 1) male b i m o v e r s  

2 )  f e m a l e  r i g h t  m o v e r s  3) u a l e  l e f t  i n o v e r s  4 )  f e m a l e  1"et m o v e r s  

5) male r i g h t  rsovers 6 )  f e m a l e  b i m o v e r s -  T h e  r a n k i n g s  were 

s u b m i t t e d  t o  a S p e a r ~ a n  Rank C o r r e l a t i o n  a n d  r = , 9 4 3 ,  F = - 0 1  - 
'p 

( o n e - t a i l e d ) ,  T h i s  is a d m i t t e d 1 1  a c r u d e  a e a s u r e ,  b u t  i s  

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



the r e s u l t s  of Suberi a n d  H c K e e v e r  may be a t t r i b u t e d  t o  a Bore 

s u c c e s s f u l  experimental m a n i p u l a t i o n  on  t h e  e m o t i o n a l / n e u t r a l  

v a r i a b l e  i n  t h e i r  f e a n ~  s a ~ p l e ,  This n i g h t  b e  d u e  to 

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

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

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

faces  w h i c h  l e n d  them t o  s t r a t e g i e s  of d i s c r e t e  cue u t i l i z a t i o n  

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

c o n d i t i o n s  of t h e  e x p e r i n e n t ,  t h e y  are  b i a s e d  t o w a r d s  a RBF/LI i  . 

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

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

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

( t h i s  i s  S u b e r i  a n d  M c K e e v e r q s  i n t e r p r e t a t i o n  of t h e i r  effect), 
b 

a n d  Cence ffiore e a s i l y  r e c o g n i z e d  t om t h e  LVP/RFI r e l a t i  e t o  t h e  

n e u t r a l  faces, 
f I a 

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

i n t e r a c t i o n  of e m o t i o n a l  v a l e n c e  a n d  visual f i e l d  a s  a f u n c t i o n  " 

of sex, o t h e r  i n t e r e s t i n g  p a t t e r n s  a re  e v i d e n t .  A r e c u r r e n t  
--I\ 

p a t t e r n  t h a t  r u n s  t h r o u g h  t h a  s e v e r a l  a n a l y s e s  a r e  a n  

i n t e r a c t i o n  o f  visual f i e l d  and r e s F o n z e  a s  'a f u n c t i o n  of 

emot iona l  v a l e n c e .  T h e  two-way v i s u a l  f i e l d  k y  r e s p o n s e  

i n t e r a c t i o n  i l l n s t r a t ~ d  i n  f i g u r e  3 ,  is p r e s e n t  i n  a l l  a n a l y s e s  

of  v a r i a n c e  involving e r r o r s .  It is d u e  t o  t h e  no t r i a l s  b e i n g  

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

LYP/RH a n d  yes t s i a l s  being r e s p o n d e d  t o  z o r e  a c c u r a t e l y  i n  t h e  

R V f / L H ,  A l t h o u g h  this i n t e r a c t i o n  i s  h o t  present i n  the a p r i o r i  
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r e a c t i o n  time analysis, P ( 1 , 1 0 4 )  = 1 - 2 8 ,  p = - 2 6 0 ,  when o n e  

examines t h e  p s  a n d  p_o trials s e p a r a t e l y  (see Appendices 

B (iv) , ( v )  ) , t h e  v i s u a l  f i e l d  e f f e c t  is s ign f  i c a n t  f o r  t h e  yes 

trials o n l y ,  P(1,104) = 4-61 .  p = , 034 ,  w h i l e  negligible f o r  t h e  

n o  t r i a l s ,  F (1 ,104)  = 0.26, p = ,612. There is a reponse x -- 
e ~ o t i o n ( l )  x visual field i n t e r a c t i o n  i c  the reaktion tise d a t a  

when r a t e d  e n o t i o n  is s u b s t i t u t e d  fo r  a p r i o r i  e m o t i o n .  A s  

i l l u s t r a t e d  i n  P i g u r e  12, this is a t t r i b u t e d  t o  e m o t i o n a l  (3)-ygg 

faces b e i n g  r e c o g n i z e d  fas ter  f r o m  the RBP/LH, A s imilar  

i n t e r a c t i o n  o f  v i s u a l  field a s  a j o i n t  function o f   motion'(^) 

a n d  r e s p o n s e  i s  evident i n  the e r r o r  a n a l y s e s -  I n  t h e  a  p r i o r i  

e r r o r  a n a l y s i s  cf e r r o r s  over two  b l o c k s ,  there i s  a t e n d e n c y  (p 

= - 089) t o w a r d s  a r e s p o n s e  x i i s u a l  f i e l d  x e m o t i o n  x CLEH 

i n t e r a c e i o n ,  a s  i l l u s t r a t e d  i n  Figure 7. E a o t i o n a l ( R ) - y g s  t r i a l s  

a r e  r e s p o n d e d  t o  mcre a c c u r a t e l y  froa  t h e  RVF/LH, while 
* 

eaotional(R) -- n o  t r i a l s  a r e  r e s p o n d e d  t o  more a c c u r a t e l y  f r o m  t h e  

LVP/!?H. This p a t t e r n  appears  cnly f o r  l e f t  movers  a n d  b i n o v e r s .  
m-- 

The same pattern emerges in t h e  e r r o r  a n a l y s i s  over  t w o  blocks 

using r a t e d  e n o t i o n  in the f o r m  o f  a response x sex x emotion(J3) 

x visual f i e l d  i n t e r a c t i o n ,  a s  i l l u s t r a t e d  i n  Figure 1 4 -  For 

males, e m o t i o n a l  ( R )  f a c e s  were i d e c t i f i e d  more a c c u r a t e l y  f r o m  

t h e  RVP/LH i n  t h e  case o f  t r i a l s ,  w i t h  a greater accuracy 

from the LVF/RH i n  the case o f  e m o t i o n a l ( R )  22 t r i a l s ,  This 

p a t t e r n  is i n  e v i d e n c e  f r o n  a c c ~ p r i s o n  o f  T a b l e s  SO a n d  51, 

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

L V P / R B  a d v a n t a g e  f o r  the g e s  a n d  no t r i a l s  were n e g a t i v e  a n d  



p c s i t i v e  respectively- A l t h o u g h  . t h e  s p e c i f i c  n a t u r e  of these 

i n t e r a c t i o n s  i n  terms of i n t e r a c t i o n s  v i t h  sex and CLEH are n o t  

c o n s i s t e n t ,  protably d u e  t o  t h e  v a r i o u s  sources o f  error i n  t h e  

d a t a  plus the d i f f e r e n t  error t e r ~ s  i n  the t w o  sets of analyses 

of v a r i a n c e ,  the p a t t e r n  is clear.  T h e  f a c t o r  of e m o t i o n a l  

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

pes a n d  qg t r i a l s ,  

T h a t  s t i m u l i  o n  yes t r i a l s  s h o u l d  be r e c o g n i z e d  more 

a c c u r a t e l y  or q u i c k l y  from the RVP/LB i s  e n t i r e l y  consistent 

v i t h  the p r e v i o u s  d i s c u s s i o n  of t h e  ef?ect o f  f a n i l i a r i z a t i o n  o r  . 

o v e r l e a r n k n g  on l a t e r a l i t y  &atterns i n  face r e c o g n i t i c n .  I n  t h i s  

p a r t i c u l a r  d e s i g n  ( a s  i n  t h a t  o f  S u b e r i  and Y c K e e v e r ) ,  ye_s 

t r i a l s  r e p r e s e n t  t h e  v i e w i n g  of t a r g e t  faces, which were t h e  

ones a l l o w e d  t h e  lcsg rer iod  of f a m i l i a r i z a t i o n  and 

ove,rlearning. This would  a l l o w  s u b j e c t s  a n  o p p o r t u n i t y  t o  

d e v e l o p  a n a l y t i c a l  a n d / o r  v ' e r k a l  s t r a t e g i e s  for d e t e c t i n g  them.  

There a r e  other e x f l a n a t i o n s .  S e r g e n t  ( 1 9 8 2 ~ )  i n t e r p r e t s  t h e  

d i f f e r e n t i a t o n  between * h e  c e r e b r a l  hemispheres n o t  s o  much i n  

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

d i f f e r e n t  capacities f o r  s e n s o r y  r e s o l u t i o n  i n  t h e  two 

h e m i s p h e r e s .  T h e  l e f t  cerebra l  h e m i s p h e r e  is aost efficient when 

more defined s t i a u l i  are available o r  requi red  f o r  a c e r t a i n  

task, v h e r e a s  the r i g h t  cerebral  h e a i s p h e r e  is a t  a n  a d v a n t a g e  

when the s t i m o l o s  i n f o r a a t i c n  is more  degraded,  The l o n g  p e r i o d  

of f a m i l i a r i z a t i o n  would a l l o w  t h e  t a r g e t  s t i ~ u l i  t o  te w e l l  

d e f i n e d  w h e r e a s :  P 



t h e  p r e f e r e n t i a l  t u n i n g  o f  t h e  r i g h t  h e m i s p h e r e  t o  the , 
low f r e q u e n c y  c o n  t e n t s  of  i n c o m i n g  i n f o r ~ a t i o n  Bay g i v e  
t h i s  h e m i s p h e r e  a s p e c i a l  r o l e  noF o n l y  i n  p r e l i m i n a r y  
processing of a v i s u a l  s t i m u l u s  but a l s o  i n q b e  i n i t i a l  
stages of l e a r n i n g  a n d  f a l ~ i l i a r i z a t i o ' n  vith n o v e l  
i n f o r m a t i o n  ( 1  9 8 2 c ,  p. 268) - - 

\ 

, 4  
This is c o n s i s t e n t  w i t h  t h e  f i n d i n g  t h a t  i n  t h e  error 

a n a l y s e s ,  gp t r i a l s  were n o r e  a c c u r a t e l y  i d e n t i f i e d  froin t h e  

L V F / R H ,  I n  t h i s  p a r t i c u l a r  e x p e r i m e n t ,  subjects' e x p o s u r e  t o  the 
r7 

b n o n t a r g e t  faces was o n l y  b r i e f  t a c h i s t o s c o ~ i c  e x p o s u r e  a n d  h e n c e  

would  a l l o w  ~ less o ~ ~ o r t n n i t p  f o r  d e v e l o ~ i n g  i d e a t i f  i c a t i o n  

s t r a t e g i e s  b a s e d  nFon d i s c r e t e  c u e s  o r  v e r b a l  l a b e l l i n g .  The 

s u b j e c t  would  need to rely on g r a s p i n g  a t o t a l  g l c k a l  i m p r e s s i o n  

of t h e  s t i m u l u s ,  Most s t u d i e s  o n  f a c e  r e c o g n i t i o ~ ' d 0  n o t  

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

when t h e y  do  i t  is u s u a l l y  i n  a  d i r e c t i o n  o p p o s i t e  t o  t h a t  of 
a 

the p r e s e n t  s t u d y  ( ~ a t t e r s b n  a n d  B r a d s h a u ,  1975) . . T h i s  has b e e n  

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

same r e s p o n s e s  r e l a t i v e  t o  d i f f e i e n t  responses, where ser ia l  -- 
p r o c e s s e s  a r e  c o n s i d e r e d  t o  b e  more o f t e n  u t i l i z e d .  However,  i n  

s o s t  f a c e  recogniticn s t u d i e s ,  yes a n d  no a r e  n o t  c o n f o u n d e d  

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

d e s i g n .  U s u a l l y ,  n c n e  of t h e  f a c i a l  s t i i t l u l i  h a v e  b e e n  s e e n  free 

v i e m  ( S t .  J o h n ,  1981)  , o r  all t h e  s t i m u l i  have  been  p r e v i o u s l y  

s e e n  f o r  t h e  s a m e  p e r i o d  of time ( S t x a u s s  a n d  n o s c o v i t c h ,  1981). 

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

v i s n a l  f i e l d  emotional v a l e n c e ,  The f i n d i n g  t h a t  

e a o t i o n a l  faces  u e r e  more a c c u r a t e l y  identified f rom t h e  LVF/BB7 
\ 

2 i n  t h e  c a s e  o f  no t r i a l s  i n  t h e  error a n a l y s i s  is  c c n s i s t e n t  



w i t h  t h e  previous r e s e a r c h  where g r e a t e r  e l a ~ t i o n a l i ~ t y  o f  f a c i a l  
-, 

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

faces- This is a l s o  c o n s i s t e n t  v i t h  t h e  i n f e r e n c e  t h a t  i n  t h i s  

p a r t i c u l a r  d e s i g n ,  i t  is t h e  n o n t a r g e t  no faces t h a t  map b e  more 
4 

conpara b l e  t o  t h e  p r e v i o u s  research ( e .  g. L e y  and B r y d e n ,  1979) 

i n  terms of f a m i l i a r i z a t i o n  o f  t h e  s t i m u l i ,  a o u e v e r ,  the g r e a t e r  

RVFILff a d v a n t a g e  o n  t h e  yes t r i a l s  f o r  e m o t i o n a l  faces, r e l a t i v e  

t o  n e u t r a l  ones i n  both the r e a c t i o n  time a n d  e r r o r  data,  is new 

and u n e x p e c t e d ,  R e c a l l  S a f e r ' s  (1981) f i n d i n g  t h a t  when s u b j e c t s  
B 

were i n s t r a c t e d  t o  v e r k a l l y  l a b e l  t h e  e ~ o t i c n a l  e x p r e s s i o n  o n  a ' 

t D  

face,  t h e  LVP/RH a d v a n t a g e  f o r  emotional f a c e s  f a i l e d  t o  emer e. 42 
A l t h o u g h  the exper inen t s u b j e c t s  n o t  i n s t r u c t e d  p r e s e a  t 

v e r b a l l y  l a b e l  t h e  faces,  t h e r e  was e n o u g h  v a r i a b i l i t y  t h e  

f a c e s  sg, t h a t  t h i s  c o u l d  b e  done.  I t  is a l s o  r e a s o n a b l e  t o  
-- 

con c l  ad e t h a t  t h e  d i s t i n c t i v e  face 
'-&/ - 

p e r c e i v e d  t o  be, t h e  it is to code i t  v e r b a l l y .  And, of 

course, there w o u l d  be n o r e  o p p o r t u n i t y  t o  d o  so i n  t h e  case of 
\ 

f a m i l i a r  t h a n  u n f a m i l i a r  faces ,  

f o r  cues o r  s t r a t e g i e s  w i t h  

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

i n t e r a c t i o n s  n o t  v a r i a n c e  the t h e o r e t i c a l  premises 

t h e  l i t e r a t u r e .  

Again, p u z z l i n g  t h e  lack c o n t i n u i t y  w i t h  

S n b e r i  and acKeever (3977) who ~ e p o r t  t h a t ,  a l t h o u g h  p e ~  t r i a l s  

were s i g n i f i c a n t l y  f a s t e r  t h a n  t r i a l s ,  t h e y  d i d  n o t  interact 

, v i t n  t h e  o t h e r -  variables, One p o s s i b i l i t y  may b e  t h e  lesser 
4 



t e n d e n c y  on the p a r t  o f  t h e i r  s u b j e c t s ,  for  reasons d i ~ c u s s e d  

earl ier ,  t o  re ly  o n  d i s c r e t e  cues f o r  t h e  i d e n t i f i c a t i o n  of the 

s t i m u l i ,  Also, S u b e r i  a n d  19cKeever (1977) d i d  not u t i l i z e  

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

when  t h e  e ~ o t i c n  r a t i n g s  were u t i l i z e d  t o  d e f i n e  t h e  

T h e  failure t o  f i n d  a LVF/BH a d v a n t a g e  f o r  t h e  e m o t i o n a l ( R )  

n o  t r i a l s  i n  the r e a c t i o n  time d a t a  i s  s o ~ e u h a t  s u r p r i s i n g  g i v e n  - 
the p o s i t i v e  c o r r e - l a t i o n s  of Table 51- T h i s  say b e  b e c a u s e  t h e  

effect itself is s sa f l er ,  or i t  may be d u e  t o  some kiasing 

t o w a r  s a R V P / L H  a d v a n t a g e  i n  t h e  reactioc time d a t a  b e c a u s e  o f  a 
P'+ S 

the f a i l u r e  t o  use the l e f t  hand .  d. 
i 

Although t h e  s t u d y  failed t o  c o n f i r m  t h e  p r e d i c t i o n  o f  

g r e a t e r  e m o t i o n a l  v a l e n c e  b e i n g  r e q u i r e d  i n  t h e  case of f e ~ a l e s  
-s 

i n  order t o  a c t i v a t e  a right h e m i s p h e r e  advantage, t h e r e  was 

- s o ~ e  s u g g e s t i o n  t h a t  lesser e m o t i o n a l  v a l e n c e  was a s s o c i a t e d  

w i t h  g r e a t e r  d i f f i c u l t y  i n  i d e n t i f i c a t i o n  of unf  amiiiar faces, 

T h e r e  was a r e s p o n s e  x s e x  x e m o t i o n  i n t e r a c t i o n  f o r  e r r o r s  o v e r  

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

r a t e d  e m o t i o n  (see  F i g u r e  6 )  ,kn both t h e s e  i n t e r a c t i o n s ,  t h e  

g r e a t e s t  number  of e r r o r s  was fcr females i n  t h e  n e u t r a l  faces 

o n  the no t r i a l s ,  



C o a p a r i s o n  of G r o u p s  gq F a c i a l  P r o c e s s i n g  A b i l t i l  -- 

T h e  p r e d i c t i o n  r e g a r d i n g  the above h y p o t h e s i s  was t h a t  l e f t  

a o v e r s  would r e s p o n d  s i g n i f i c a n t l y  faster than r i g h t  mover's on 

t h e  c e n t r a l  p r e s e n t a t i o n  t a c h i s t o s c o p e  face r e c o g n i t i o n  t e s t ,  

a n d  t h a t  t h e r e  v o u l d  be n o  d i f f e r e n c e  on  the f r e e  vi-en test ,  

B o t h  these predictions were c o n f i r ~ e d .  This uas t o  b e  - 

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

coding s t r a t e g i e s  were a v a i l a b l e .  On the o t h e r  h a n d ,  b r i e f  , . 
3 

t a c h i s t o s c o p i c  e x p c s u r e  would f a v o r  a more global, h o l i s t i c  

s t y l e  o f  p r o c e s s i n g ,  hypothesized t o  be more t y p i c a l  o f  l e f t  

movers than r r j h t  movers  b e c a u s e  cf t h e  g r e a t e r  r o l e  o f  t h e  

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

group. The f a s t e r  reaction tiaes of the l e f t  m o v e r s  i s  a l s o  

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

hemisphere a s  a n  H e a r l y n  processor (see Sergent, 1982c f o r  h e r  

r e s e a r c h  s u g g e s t i n g  this i n t e r p r e t a t i o n ) ,  S h e  m a a s  b y  t h i s  t h a t  

t h e  r i g h t  h e m i s ~ h e r e  i s  b e t t e r  e q u i p p e d  t o  p r o c e s s  the diffuse 

d e g r a d e d  early i n p u t  of  s t i r u l l ,  whereas t h e  s u p e r i o r i t y  of t h e  

left hemisphere may eaerge at l a t e r  s t a g e s  when more  r e f i n e d  

c o g n i t i v e  processing i s  p o s s i b l e ,  I f  l e f t  m o v e r s  were a b l e  t o  

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

a t  ar! earlier s t a g e  o f  processing t h a n  werf the r i g h t  movers uho 

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

c o u l d  b c  aade ,  this would b e  r e f l e c t e d  i n  f a s t e r  r e a c t i o n  times 

for t h e  l e f t  aove r s .  



* 

A f i n d i n g  that was n o t  s p e c i f i c a l l y  p r e d i c t e d  b u t  is 

c o n s i s t e n t  w i t h  the CLEH t h e o r y  was t h e  t e n d e n c y  ( p  = -09) 

t o w a r d s  a CLEH ef fec t  c n  t h e  p e r c e p t u a l  b i a s  test.  L e f t  m o v e r s  

a n d  b i a o v e r s  d e n o n s t r a t e d  a g r e a t e r  LVF bias o n  t h i s  t e s t  t h a n  . c 

d i d  r i g h t  movers, whose  r e s p o n d i n g  was, o n  t h e  a v e r a g e ,  just 

a b o v e  chance. T h i s  F S O V ~ ~ ~ S  a n  e x c e l l e n t  example of t h e  

i n t e r a c  t i 8 n  between t a s k  d e s a n d s  a n d  i n d i v i d u a l  t r a i t  

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

d e m c n s t r a t e d  b y  t h e  s u b j e c t s  were v a r i a t i o n s  among t h e  CLEM 

g r o u p s ,  

T o g e t h e r ;  t h e s e  tuo f i n d i n g s  o f f e r  f u r t h e r  c o n s t r u c t  

r a l i d a t  i o n  for b e  t r a i t  h e m i s p h e r i c i t y  i n t e r p r e t a t i o n  bf CLEII. 

There are ,  however, some  less  c lear  c u t  f i n d i n g s ,  One is 

t h e  sex x CLEn i n t e r a c t i o n  w i t h  errors on t h e  c e n t r a l  

p r e s e n t a t i o n  t a c k ,  There was no  s i g n i f i c a n i  CLEN e f f e c t  f o r  

m a l e s ,  F o r  t h e  females, the most s t r i k i n g  e f fec t  was t h e  p o o r  

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

o f  t h e  left i s o v e r s  c o m p a r e d  t o  , r i g h t  movers .  A l t h o u g h  CLEPl 

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

t h e  f i n d i n g  f o r  the females w o u l d  be  c o n s i s t e n t  w i t h  CLEH 

t h e o r y .  What i s  i n c o n s i s t e n t  i s  t h e  s e x  x CLEB i n t e r a c t i o n  on  

' t h e  e r r o r  m e a s u r e  i n  the a b s e n c e  o f  s u c h  a n  i n t e r a c t i o n  o n  t h e  

r e a c t i o n  time m e a s u r e ,  One c o n s i d e r a t i o n  m i g h t  be  t h a t  on t h e  

c e n t r a l  p r e s e n t a t i o n  t a s k  w i t h  a 3 . 0 8 2  error rate,  a n  a c c u r a c y  

a e a s u r e  a i g h t  not k e  p a r t i c u l a r l y  sensitive. Another d i f f e r e n c e  

is t h a t  a c c u r a c y  a n d  r e a c t i o n  t i ~ e  m e a s u r e  s im i l a r  b 

2 2 8  



i d e n t i c a l  p r o c e s s e s ,  Th' is e v i d e n t  f r o m  t h e  p r e s e n t  s t u d y  in . 

ib' CII 

t h e  error a n d  r e a c t i o n  time d a t a .  There was n o  s i g n i f i c a n t  

n i f  ference i n  t h e  o v e r &  a c c u r a c y  of t h e  yes a n d  qg t r i a l s  i n  

contrast t o  a l a r g e  ma in  e f f e c t  f o r  s p e e d  o f  processing, T h e  

finding that a j u d g m e n t  of saae i s  faster than  a j u d g m e n t  o f  

d i f f e r e n t  is a c o n s i s t e n t  f i n d i n g  b o t h  i n  t h e  face p e x c e p t i o n  --- 
a n d  i n f o r m a t i o n  processing l i t e r a t u r e  (Bamber, 1 9 6 9 ) -  It ~ u s t  b e  

rewenbered t h a t  a c c u r , a c y  a e a s n r e s  r e f l e c t  uhe t h e r  o r  n o t  t h e  

c o r r e c t  d e c i s i o n  was r e a c h e d ,  a n d  d e c i s i o n s  c a n  te r e a c h e d  
r 

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

how q u i c k l y  a c o r r e c t  d e c i s i o n  is  r e a c h e d  a n d  may t h e r e f o r e  

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

w h i c h  i n f o r m a t i o n  i s  b e i n g  F K O C ~ S S ~ ~ .  T h e y  s h p u l d ,  t o  some 

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

. s i n c e  s t r a t e g i e s  r e q u i r i n g  a l o n g e r  p r o c e s s i n g  time a r e  a l s o  

less l i k e l y  t o  be a c c u r a t e  i n  t h e  l o n g  r u n  since t h e  visual 

t r a c e  d e c l i n e s  r a p i d l y  w i t h  time. However ,  i n  a t a s k  vith a 

3.08% e r r o r o r a t e ,  r e a c t i o n  time is c l e a r l y  t h e  m e a s u r e  of 

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

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

process i n g ,  

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

of a n  overall L V F / R R  a d v a n t a g e  i n  t h e  l a t e r a l  p r e s e n t a t i o n  task, 

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

task i s  i n  f a c t  a " r i g h t  h e m i s p h e r e 1 #  task. O r  t h a t .  a t  t h e  

I r a s t ,  one m i g h t  e x ~ e c t  i n $ $ r a c t i o n s  o f  t h e  CLEH g r o u p s  a l o n g  

;4 



t h e  d i m e n s i o n s  of e m o t i o n a l / n e u t r a l  o r  =S/= c o n s i s t e n t  w i t h  
\ 

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

p r e s e n t a t i o n  t a s k .  2 However ,  t h i s  orily i f  o n e  assunies t h a t  

i d e n t i c a l  s t r a t e g i e s  were b e i n g  i n  b o t h  t a s k s .  D e s p i t e  

t h e  p o s i t i v e  c o r r e l a t i c n s  b e t w e e n  t h e  two t a s k s  o n  r e a c t i o n  

t i m e ,  t h e r e  were s e v e r a l  i n d i c a t i o n s  t h a t  t h e  t a s k s  were 

d i f f e r e n t ,  For c n e ,  t h e r e  was no CLElg m a i n  e f f e c t  i n  t h e  l a t e r a l  

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

c e n t r a l  p r e s e n t a t i o n  v a r i a t i o n .  T h e  task was easier  a s  r e f l e c t e d  
1, 

i n  t h e  l o v e r  error r a t e ,  which would  not necessitate o r  

e n c o u r a g e  t h e  use o f  d i s c r e t e  c u e s  f c r  recognition. D e s ~ i t e  t h e  

g r e a t e r  e a s e  of t h e  t a s k  because of i t  more  c e n t r a l  p l a c e m e n t ,  

e x p o s u r e  time was c o n s i d e r a b l y  s h o r t e r  (60 m i l l i s e c o n d s )  which, 

a c c o r d i n g  t o  S e r g e n t ,  s h o u l d  i n v c k e  t h e  s p e c i a l  a d v a n t a g e  of t h e  
1- 4 

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

T h e  c r u c i a l ' d i f f e r e n c e  i s  t h e  central v i e w i n g ,  with t h e  

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

One can j u s t i f i a b l y  a r g u e  t h a t  lt i s  on t h i s  t a s k ,  r a t h ~ r  t h a n  

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

i ts  unique- demands, o n  which t h e  more  typical c o g n i t i v e  

s t r a t e g i  s of i n d i v i d u a l s  w i l l  e m e r g e ,  Correlations bet ween . i I 

\ these t w o  t a s k s  m i g h t  i n d i c a t e  t o  w h a t  e x t e n t  t h e  l a t e r a l  

p r e s e n t a t i o n  t a s k  - was  r e l a t e d  t o  t h e  more  t y p i c a l  c o g n i t i v e  

p r o c e s s i n g  of e a c h  C Z E f l  g r o u p ,  A l t h o u g h  t h e  c c r r e l a t i o n s  w i t h  ----------------- 
2 I t  s h o u l d  be n o t e d  t h a t  i f  t h e  e x c l u s i v e ' u s e  of t h e  r i g h t  h a n d  
i n  this study d i d  k i a s  t h e  r e a c t i o n  t i n e  d a t a  towards t h e  
RVP/LR,  then if the left h a n d  had  been used a s  wel l  this 
objection might n o t  e x i s t .  



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

t h e  error d a t a  a r e  o e a n i n g f u l ,  As d e s c r i b e d  i n  t h e  R e s u l t s  

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

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

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

c o r r e l a t i o n s  for t h e  b i m o v e r s  are u n l i k e l y .  t o  be a t t r i b u t e d  t o  

t h e i r  h i g h e r  e r r o r  ra tes  a n d  h e n c e  greater v a r i a b i l i t y  o n  t h e  

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

sma l l  d i f f e r e n c e  i n  t h e i r  e r r o r  rates o n  t h e  c e n t r h l  t a s k  y e t  

their c o r r e l a t i c n  c o e f f i c i e n t s  w i t h  t h e  l a t e r a l   resenta at ion 

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

c o n s i s t e n t  w i t h  CLEM t h e o r y .  S i n c e ,  a c c o r d i n g  t o  t h e  CLEH m o d e l ,  

7 b i m o v e r s  r e l y  o n  t h e  two hemispheres a b o u t  e q u a l l y ,  t h e i r  

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

t h a t  e n g a g e s  each h e m i s p h e r e  s e p a r a t e l y .  T h e  r i g h t  H o v e r s  wou ld  

i l e a o n s t r a t e  some r e l a t i o n s h i p  b e t w e e n  the t w o  t a s k s  b e c a u s e  of 

the t a s k  d e a a n d s  o f  t h e  l a t e r a l  p r e s e n t a t i o g  task w h i c h  i n v o l v e d  

a c o n s i d e r a b l e  d e g r e e  of RVF/LH a n d  a n a l y t i c ,  s e r i a l  p r o c e s s i n g .  

On the o t h e r  h a n d ,  f o r  t h e  l e f t  m o v e r s ,  t h e  task d e m a n d s  

r e q u i r e d  on t h e  l a t ~ r a l  p r e s e n t a t i o n  t a s k  would b e  u n l i k e  t h e i r  

t y p i c a l  c o g n i t i v e  ~ r o c e s s i n g ,  The CLEH m o d e l  d o e s  a l low t h a t  t h e  

c o g n i t i v e  s t r a t e g i e s  o f  t h e  CLEf! g r o u p s  c a n  v a r y  from t h e i r  

t y p i c a l  s t y l e  when t h e  t a s k  d e m a n d s  are h i g h .  

Thus there are s e v e r a l  i n d i c a t i o n s  t h a t  the l a t e r a l  

p r e s e n t a t i o n  t a s k  involved d i f f e r e n t  t a s k  d e m a n d s  f o r  o p t i m a l  

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



t h e r e f o r e  t h e  f a i l u r e  t o  d e m o n s t r a t e  a LVF/RR a d v a n t a g e  o n  the 

, former does n o t  i n v a l i d a t e  t h e  o r i g i n a l  i n t e r p r e t a t i o n  a p p l i e d  ' 

t o  t h e  CLEM d i f f e r e n c e s  o n  t h e  c e n t r a l   resenta at ion task, 

- -- P e r c e p t u a l  B ias  and T a c h i s t o s c o ~ i c  I n d i c e s  of L a t e r a l &  

The a p r i o r i  i n t e n t i o n  w a s  t o  e x a m i n e  c o r r e l a t i c n s  o n l y  f o r  

t h e  t o t a l  s a m p l e  o r  , a t  the most, s e p a r a t e  c o r r e l a t i o n s  for'the 

e m o t i o n a l  and n e u t r a l  f a c e s ,  T h i s  was a l s o  t h e  case with t h e  

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

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

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

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

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

is  n o t  a trivial p r c b l e m .  Hence ,  it would  b e  l e g i t i r a t e  o n l y  t o  

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

i n d i v i d u a l  c o e f f i c i e n t s  t h e ~ s e l v e s .  

I n  v i e w  o f  t h e  p r e v i o u s  d i c u s s i o n  of t h e  r e s p o n s e  x emotion 

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

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

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

b i a s  index a n d  the t a c h i s t c s c o ~ i c  l a t e r a l i t y  i n d e x ,  The  p a t t e r n  

t h a t  emerges f r o t  inspection of T a b l e s  33 a n d  34 i s  t h a t  o f  

g e n e r a l l y  p o s i t i v e  correlat ioes  with males f o r  b o t h  e a o t i o a a l  

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



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

r i g h t  b o v e r  g roup .  T h u s ,  t h e  p a t t e r n  'is o n e  o f  e i t h e r  p o s r t i v e  

o r  n o  c o r r e l a t i o n ,  v i t h  n e g a t i v e  c o r r e l a t i o n s  amung females u i t b  

the e ~ o t i o r a l  f a c e s ,  p a r t i c u l a r l y  i n  t he - ' . c a se  of r i g h t  movers, 

T h a t  t h e - l a t e r a l i t y  i n d i c e s  o f  t h e  e s o t i c n a l  faces s h o u l d -  

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

s u r p r i s i n g ,  g i v e n  t h e i r  i n t e r a c t i c n  w i t h  respcnse a n 3  vis a 1  P- f i e l d ,  ,This, i n  t u r n ,  was i n t e r p r e t e d  t o  b e  i n  p a r t  due t o  t h e i r  

g r e a t e r  v e r b a l  and d i s c r e t e  cue c o d a b i l i t y  under c o n d i t i o n s  

a l l o w i n g  f o r  f a m i l i a r i z a t i o n .  H o u e v e r ,  why t h e  l a t e r a l i t y  

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

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

e s p e c i a l l y  r i g h t  movers, i s  n o t  c lear ,  

A t  a n y  rate, i t  is o b v i o u s  t h a t  t h e  ~ e r c e p t u a l  b i a s  i n d e x  

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

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

i n s t a b i l i t y  of t h e  t a c h i s t o s c o ~ ; i c  l a t e r a l i t y  m e a s u r e  a s  a 

f u n c t i o n  o f  a m o u n t  a n d  t y p e  of p r e v i o u s  e x p o s u r e  w i t h  t h e  faces 

a s  wel l  a s  s p e c i f i c  a t t r i b u t e s  of t h e  f a c i a l  s t i m u l i  t h e m s e l v e s .  

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

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

t a c h i s t o s c o ~ i c  p r a d i g m  w i t h  c e r t a i n  sets  of faces, B u t  t h i s  

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



L a t e r a l -  and F a c i a l  A b i l i t g  - 

il 

The q u e s t i o a  a s  o r i g i n a l l y  f o r m u l a t e d  - is a t y p e  cf 
I .  

c e r e b r a l  o r g a n i z a t i c n  f o r  ceretral  processing r e l a t e d  t o  o v e r a l l  

a b i l i t y ?  now a p F e a r r  r a t h e r  n a i v e  a n d  s i m p l i s t i c ,  i n  v iew of t h e  

a b o v e  d i s c u s s i o n ,  T h e  q u e s t i o n  should b e  r e p h r a s e d  i n  terms of 

wha t  a e a s u r e  o f  l a t e r a l i t y ,  a n d  wha t  m e a s u r e s  of 

f a c i a l  a b i l i t y  free vieu, p r e s e n t a t i o n ,  

t a c h i s t o s c o p i c  c e n t r a l  p r e s e n t a t i o n ,  f a n  1 r faces, u n f a m i l i a r  GY 
faces, e m o t i o n a l  f a c e s ,  n e u t r a l  f a c e s ?  

N e v e r t h e l e s s ,  a n  a t t e m p t  w i l l  b e  made t o  i n t e r ~ r e t  the 

p a t t e r n s  of c o r r e l a t i o n s ,  One p a t t e r n  p r o m i n e n t  f r o m  e x a m i n a t i o n  

, of T a b l e  38 is t h a t  the s i g n i f i c a n t  n e g a t i v e  c o r r e l a t i o n s  ( u h i c h  

reflect a p o s i t i v e  a s s o c i a t i o n  b e t v e e n  L V P / B H  b i a s  a n d  ketter  

f a c i a l  a b i l i t y )  all i n v o l v e  s u b j e c t  g r o u p s  using n e u t r a l  f a c e s ,  + 

The o n e . , e x c e p t i o n  is t h e  o v e r a l l  n e g a t i v e  c o r r e l a t i o n  w i t h  t h e  

l e f t  taover-male group. I n  c c n t r a s t ,  t h e  p o s i t i v e  c o r r e l a t i o n s  

( r e f l e c t i n g  a ~ o s i t i v e  a s s o c i a t i o n  b e t w e e n  BVP/LEI bias a n d  

b e t t e r  f a c i a l  a b i l i t y )  all i n v o l v e  t h e  r i g h t  a o v e r  g r o u F s ,  ' T h e  

salae d i f f e r e n t i a t i c n  b e t w e e n  t h e  e m o t i c ~ a l  a n d  n e u t r a l  'faces 

a p p e a r s  a g a i n ,  T h a t  a LVF/EB b i a s  i s  more l i k e l y  t o  be 

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

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

solae c o n d i t i o n s ,  t h e y  were n o t  t o  t h e  same e x t e n t  i d e n t i f i e d  

more  a c c u r a t e l y  o r  q u i c k l y  f r o m  T h i s  i n  t u r n  may 

h a v e  been d u e  t c  p a r t i c u l a r  which  made 



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

t h e  e e o t i c n a l  faces. 

Thus,'there n a y  b e  some g u a r d e d  s u p p o r t  f o r  t h e  b e l i e f  t h a t  

a LVF/BH b i a s  may be r e l a t e d  t o  b e t t e r  a b i l i t y  i c  g e n e r a l  i n  

p r o c e s s i n g  p h y s i o g n o m i c  sti~uli, a t  least f o r  soBe p o p u l a t i o n s ,  

P h i s  wou ld  parallel HcGlone  a n d  D a v i d s o n ' s  (1976) c o n c l u s i o n  

t h a t  a LVF/BH a d v a n t a g e s  i n  p r o c e s s i n g  v i s u a l - s p a t i a l  t a s k s  a r e  

r e l a t e d  t o  an  o v e r a l l  a d v a n t a ~ e  for v i s u a l - s p a t i a l  p r o c e s s r n g ,  

T h a t  t h e  o p p o s i t e  r e l a t i o n s h i p  a p p e a r s  t o  be p r e s e n t  for 

r i g h t  m o v e r s  is i n t e r e s t i n g ,  I t  iuap h e  t h a t  o n e ' s  p e r f o r m a n c e  on 

f a c e  r e c o g n i t i o c  tasks i s  best i f  one's s t r a t e g y  i s  c o n s i s t e n t  

with o n e ' s  t y p i c a l  c o g n i t i v e  style (or h e r n i s p h e r i c i t y )  o r  a reas  

of s t r e n g t h ,  T h i s  may e x p l a i n  why t h e  b i m o v e r s  p e r f o r m e d ' w o r s e  

on t h e  a c c u r a c y  m e a s u r e s  of b o t h  t a c h i s t o s c o ~ i c  tasks, CLEfi  

theory, a s  now f o r m u l a t e d  i n  r e l a t i c n  tc b i m o v e r s ,  wou ld  

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

c o g n i t i v e  style, 

General Discussion S u q q e s t i o n s  for F u r t h e r  Research - 
/ 

T h e  f i n d i n g s  a n d  ~ r o b l e ~ s  e n c o u n t e r e d  i n  this s t u d y  ra ise  . 

b r o a d e r  issues, 

One c o n c e r n s  t h e  v a l i d i t y  cf t h e  t a c h i s t o s c o p i c  p r o c e d u r e  
\ 

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

Research p r i o r  to  this s t u d y  s u g g e s t e d  that laterality t n e a s u r e s  

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



t a s k  demands ,  These  p r o b l e m s  a r e  e v i d e n t  i n  t h i s  s t u d y ,  Some 

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

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

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

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

b e t w e e n  f a m i l i a r i t y  and  e m o t i o n  i n  a l t e r i n g  l a t e r a l i t y  ~ a t t e r n s .  - 
T h i s  w a r r a n t s  s e r i o u s  c o n c e r n  s i n c e  t h e  r o l e  af e m o t i o n a l  

v a l e n c e  is c o n s i d e r e d  a t  t h i s  time t o  b e  a a a  jor m o d e r a t i n g  

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

t h i s  f a c t o r  interacts w i t h  e t h e r  ~ r o c e d ' u r a l  d e t a i l s  of t h e  

tachistoscopic p r o c e d u r e  a n d  t h e s e  a r e  not c o n % r c l l e d  f o r  ar 

i d e n t i f i e d ,  the findings derived f r o m  ~ ~ C ~ ~ S ~ C S C O F ~ C  p r o c e d u r e s  

c o u l d  be  m i s l e a d i n g -  

I n  a d d i t i o n ,  v a r i a b l e s  such a s  e x p o s u r e  time and s i z e  OF 
v i s u a l  a n g l e  s u b t e n d e d  b y  t h e  s t i m u l i  h a v e  been e o n s t r a t e d  t o  0 
a l t e r  laterality p a t t e r n s  (Sergent, 1982b)- A n o t h e r  p r o k l e m  v i t h  

t a c h i s t o s c o ~ i c  p r o c e d u r e s ,  s p e c i f i c  t o  those u s i n g  r e a c t i o n  time 

measures, is the concern that er rors  be kept t o  a minimum, T h i s  

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

e r r o r  ra tes  exceed some  a r b i t r a r y  catof  f ,  u s u a l l y  10- 15%- T h i s  

was p l a n n e d  f o r  t h e  p r e s e n t  e x p e r i a e n t ,  A f r e q u e n c y  d i s t r i b u t i o n  

of errors u a s   lotted w i t h  the i n t e n t i o n '  of e l i m i n a t i n g  s u b j e c t s  
" 

w h o s e  e r r o r  r a t e s  fell i n  t h e  extreme tail of the d i s t r i b u t i o n .  
/- 

O n  t h i s  b a s i s ,  seven s u b j e c t s  vere t o  b e  e l i m i n a t e d .  However ,  

t h e  d e c i s i o n  was r e v e r s e d  when it was r e a l i z e d  t b a t  t h e  s e v e n  

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



e l i m i n a t e  t h e m  u o u l d  h a v e  b i a s e d  t h e  u n e v e n  d i s t r i b u t i o n  of CLEH 

g r o u p s  even morx, G i v e n  t h e  p r e s e n c e  of several i n t e r a c t i o n s  

i n v o l v i n g  CLEE,  t h i s  s u g g e s t s  t h a t  the ~ r a c t i c e  o f  e l i m i n a t i n g  f 

s u b j e c t s  w i t h  t h e    core st a c c u r a c y  may b i a s  r e a c t i o n  time 

f i n d i n q s  i n  a s y s t e m a t i c  manner .  I 
T h e  u l t i m a t e  i s s u e  is one  of e c o l o g i c a l  v a l i d i t y  i n  terms 

of w h a t  i s  a c t u a l l y  m e a n t  by f a c e  r e c o g n i t i o n -  The 

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

i n f o r m a t i o n  p r o c & s s i n g  p u r p o s e s ,  b u t  t o  w h a t  extent and i n  w h a t  

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

p r o c e s s i n g  i n  real  l i f e  o r  even qed ia  e r r c o u n t e r s  S h o u l d  be 

e x a m i n e d ,  Note t h a t  d i f f e r e n t  p a t  t e r n s  e m e r g e d  e v e n  b e t w e e n  t h e  

l a t e r a l  a n d  c e n t r a l  p r e s e n t a t i o n  v a r i a t i o n s .  One  i r a p o r t a n t  issue - I 

d i f f e r e n t i a t i n g  n a t u r a l  from l a b o r a t o r y  face r e c o g n i t i o n  is t h a t  

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

m e d i a  e n c o u n t e r s  i n d i v i d u a l s  d c  n o t  set o u t  t o  memorize faces,  

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

t h e n ,  different processes a r e  i n v o l v e d  i n  n a t u r a l  v e r s u s  

l a b o r a t o r y  f a c e  r e c c g n i t i o n .  One  area o f 4 i n v e s t i g a t i o n  m i g h t  b e  

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

some B o r e  e c o l o g i c a l l y  v a l i d  c r i t e r i o n ,  f o r  e x a m p l e ,  s i t u a t i o n s  

i n  w h i c h  t h e  i n c i d e n t a l  l e a r n i n g  of faces c o u l d  b e  r aeasu red ,  One 

niat e v e n  s t a r t  w i t h  i n d i v i d u a l s  who r e p o r t  " I  n e v e r  f o r g e t  a 

fxe," This, o f  c o u r s e ,  w o u l d  p r o b a b l y  r e q u i r e  c o n t r o l l i n g  f o r  

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

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



f 
s h o u l d  not be  o v e r l o o k e d .  T o  some e x t e n t  t h i s  i s s u e  was touch.ed  

upon  i n  the p r e s e n t  e x p e r i m e n t  by  e x a m i n i n g  t h e  c o r r e l a t i o n s  - 

b e t w e e n  the t a c h i s t o s c o ~ i c  ~ r o c e d u r e s  a n d  t h e  free v iew tes t t  

P a n d  the g e n e r a l l y  ~ o s l t i v e  c o r r e l a t i o n s *  a r e  e n c o u r a g i n g ,  

However,  i t  is n o t  clear t o  w h a t  e x t e n t  t h e s e  m e a s u r e s  r e l - a t e  t o  

t h e  i n c i d e n t a l  learning o f  f a c e s .  THe i n s $ r u c t i o n s  f o r  t h e  free- 

view t e s t  were v a g u e  -#I'd l i k e  you t o  g e t  Co know t h e s e  faces 

d u r i z g  t h e  n e x t  45  s e c o n d s , "  

T h e  practical l i m i t a t i o n s  of t h e  t a c h i s t c s c o p i c  p r o c e d u r e  
I 

c a n  ,be  o v e r w h e l m i n g  - i n  terms of time, e g u i p m e n t ,  a n d  s u b j e c t  
d 

s e l e c t i o n  i n  d e s i g n s  r e q u i r i n g  l a r g e  n u m b e r s  of s u b j e c t s .  G i v e n  

b o t h  t h e i r  p r a c t i c a l  and t h e o r e t i c a l  problems, o n e  a r e a  of  

i n v e s t i g a t i o n  m i g h t  be t o  e x p l o r e  t h e  p o s s i b i l i t i e s  S f  t h e  -- 
per?? 

t u a l  b i a s  t e s t  a s  a n  alternative aeasure o f  l a t e r a l i t y ,  

T t s  c o n s i s t e n t  findings t h u s  f a r  a r e  e n c o u r a g i n g  when c c m p a r e d  
w -- 

t o  the more u n s t a b l e  f i n d i n g s  of t a c h i s t o s c o ~ i c  s t u d i e s ,  Also, 

i ts  t a s k  demands  seen i n t u i t i v e l y  t o  r e s e m b l e  n a t u r a l ' f a c i a l  . 

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

not r e q u i r e  s u b j e c t s  t o  a c t i v e l y  set o u t  t o  memorize faces, Some-., -. 

of t h e  research q u e s t i o n s  p r e s e n t l y  b e i n g  e x ~ l o r e d  m i g h t  h e  

a d a p t e d  t o  a p e r c e p t u a l  b i a s  pa rad igm,  F o r  e x a m p l e ,  t h e  r o l e  of ' 4 
e m o t i o n a l  v a l e n c e  c o u l d  b e  e x p l o r e d  b y  v a r y i n g  t h e  e s o t i o n a l i t y  

d 

of t h e  faces u s e d  and i n v e s t i g a t i n g  w h e t h e r  t h i s  e n h a n c e s  t h e  

L I P / S A  bias. This is s imilar  t o ,  b u t  not i d e n t i c a l  w i t h ,  p r e s e n t  7 
r e s e a r c h  b e i n g  c a r r i e d  o u t  w i t h  c h i m e r i c  faces ( C a m p b e l l ,  1978) 

which e x a m i n e  wbether t h e  ~ e r c e p t i o n  o f  a f a c e  a s  e m o t i c n a l  



t' 

- 

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

( f o r  example ,  a smile) is p l a c e d ,  A p a r t i c u l a r l y  useful 

a p p l i c a t i a n  o f  t h e  F e r c e p  u a l  b i a s  test m i g h t  b e  i n  2 
d e v e l o p m e n t a l  r e s e a r c h  v h i c h  t h u s  far h a s  u t i l i z e d  o n l y  t h e  

t a c h i s t o s c o p i c  p r o c e d u r e .  This would e l i n i n a  te t h e  p r o b l e a  o f  

s u s t a i n i n g  t h e  i n t e r e s t  and c o n c e n t r a t i o n  of young c h i l d r e a  

v h i c h  is p r e s e n t  when t h e  t a c h i s t o s c o p i c  p a r a d i g m  is used w i t h  

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

t h e  t a c h i s t o s c c p i c  o n e ,  v o u l d  h a v e  i t s  problems and l i m i t a t i o n s .  
\ 

$ o r e v e r ,  its l i m i t s  a n d  possibilities s h o u l d  be  e x p l o r e d .  

Another area warranting further i n ~ e s t i f j a t i o e  is t h e  

i n t e r a c t i o n  o f  CLER v i t h  sex, These i n t e r a c t i o n s  a r e  e v i d e n t  

t h r o u g h o u t  t h e  study, and h a v e  b e e n  r e p o r t e d  elsewhere (Horetti ,  

1 9 8 2 ) -  It would  seem t h a t  t h e  c o n s t r v c t  v a l i d i t y  of t h e  t r a i t  
C 

h e n i s p h e r i c i t y  model  is s e c u r e  enough a t  t h i s  p o i n t  t o  p e r m i t  

finer e l a b o r a t i o n s  of t h e  t h e o r y ,  

The meaning of the b i n o v e r  c a t e g o r y  w a r r a n t s  f u r t h e r  

i n v e s t i g a t i o n ,  The p a t t e r n  of r e s u l t s  i n  t h e  p r e s e n t  study 

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

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

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

results t h a t . r , i g h t  a o r b r s  may be a d i s t i n c t  g r o u p ,  w i t h  less 

d i f f e r e n c e s  b e t w e e n  l e f t  m o v e r s  a n d  b imovers .  Houever ,  t h i s  s a y  

b~ due i n  p a r t  t o  t h e  general b i a s  i n  t h e   resent s a m p l e  t o  l e f t  
' 

CLEOS s o  t h a t  t h e  b i m o v e r s  i n  t h i s  s t u d y  may b e  more " l e f t w  ' t h a n  

H r i g h t m ,  Also, the a l i g n m e n t  of t h e  bimover  g r o u p  v i t h  t h e  o t h e r  



two groups seeaed o f t e n  to  vary  a s  a  function of both  sex and 
rh. 

t h e  emotional /neutral  

Pinally, i t  s h o u l d  be  n o t e d  t h a t  t h e  present  f i n d i n g s  were 

collected oh a r a t h e r  pure group - r i g h t  handers with no 

f a m i l i a l  s i n i s t r a l  i ty ,  G e n e r a l i z a t i o n s  to other ~ o p u l a t i o n s  

s h o a l d  be made c a u t i o u s l y ,  
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Appendix A 
T h e  CLEE Q u e s t i o n n a i r e  

f -  
1. iihat is the meaning off t h e  p r o v e r b :  a  vatched p o t  never 

b o i  Is, f 

2. W h a t - i s  t h e  a e a n i n g  of t h e  proverb i t  is an ill wind t h a t  
blows one g o o d  fortune. 
3. Hake u p  a s e n t e n c e  using t u o  fprms o f  t h e  sane v e r b ,  
4, Tell me two serks b e g i n n i n g  w i t h  # N N r .  
5, ahat  is the  a e a n i n g  of the p r o v e r b :  a  poor worker k l a m e s  h i s  
t o o l s .  
6 ,  S p e l l  w t h e r a p e u t i c f * ,  
7. what is  the meaning of  t h e  p r o v e r b :  call n o  man happy  till 
hec s de'ad, 
8,  L i s t  t v o  a d v e r b s ,  i" 
9. Yhat is the meaning cf t h e  lend y o u r  money and lose  
pour f r i e n d s .  % 1 6- 
10, Yhat is t h e  m e a n i n g  of t h e  p r o v e r b :  Bore t h a n  e n o u g h  i s  t o o  
much. 4 
11, L i s t  two p r e p o s i t i o n s .  
1 2 -  g h a t  i s  the a e a n i n g  of the p r c v e r b :  words s h o u l d  te weighed,  
n o t  c o u n t e d ,  
13, What is t h e  i n e a n i n g  of the ~ r o v e r b :  h e  i s  r i c h  u h o  h a s  few 
w a n t s ,  
14. Define i n f l a t i o n ,  
15, Yhat is t h e  m e a n i n g  of the p r o v e r b :  a r o l l i n g  s t o n e  g a t h e r s  
n o  moss. 
16,Hake u~ a s e n t e n c e  u s i n g  twc a d v e r b s ,  
17.  ell me t w o  verbs b e g i n n i n g  w i t h  "RW. 
18, W h a t  is t h e  meaning of t h e  p r o v e r b :  t e h a r d e s t  work is  to 
30 i d l e ,  

b 
C 

19. W h a t G t n e  m e a n i n g  of t h e  p r o v e r b :  w h a t  s a d d e n s  a vise man 
gladdens a fool .  
20, Define t h e  word t s e c o n o r n i c s n ,  



a p p e n d i x  B (i) 

F a c i a l  S t i m u l i :  4 )  Enot ional  2) Neutral 
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F a c i a l  S t i m u l i  



Appendix C 

P e r c e ~ t u a l  Bias T e s t  



mc11 
does 

1 

Appendix  D (i) 

Emotion Rating S h e e t s :  1) Perceived 2 )  Subjective 

2 

Please rate each face on the following wale in terrs of how 
emtion you perceive in that face. 'Illat is, hcw enotional 
the face look to you? 

4 



Appendix .d~ (ii) 

Emot icn  Bat ing  Sbeets  

Please rate each face on the munt of emotion it arouses i n  you. 
T h i s  e m t i o n  can be pos i t ive ,  n q a t i v e ,  or of any type. Whatever t he  
enotion it arouses in you, j u s t  rate the amount of the a m t i o n  on the 
following scale. 

I feel Face 
nothing arouses 
when I an extreme 
look a t  amtional  
th is  facee reac t ion  i n  me 



appendix B 

Table 4 

E r r o r s  for Sex x CLEB Interaction o n  Centra.1  Presentation 

T a c h i s t o s c o p i c  Face Recognition Test 

Males 

Females 

 eft movers Bimovers  R i g h t  Bovers 

Mean 1 - 0 0  

(snl (1.02) 



Appendix P (i) 
f . . 

A l O V A  for l a l e s  only on Brrors on =Central  Preseptatioa Task . ' 

Source 

Eno t i o n  
Finger 
CLEH 

, EP 
EC 
PC 
EFC 
Err or 

Response 
RE 
BP 
BC 
REP 
R BC 
RPC 
REFC 
Yrror 

DI? 



Appendix P (ii) 

ASOVA for Females only on Errors o; Central Presentation Task 

Source 

Eaa t i o n  
F i n g e r  
CLE !l 
Ef 
EC 
PC 
E PC 
Error 

Response 
R E  
RF 
RC 
REF 
R EC 
F PC 
REPC 
Err or 



" Appendix P (iii j 

Errors for Emotion x CLE8,Teadency in Error Analys i s  on Central 

Presentat ion  Task 

ii Neutra l  



4, 
Appendix G 

T a b l e  7 '  

I Errors (Four Blocks)  For V i s u a l  F i e l d  x S e x  x CLER In terac t ion  
.b' 

- 

on L a t e r a l   resenta at ion T a c h i s t o s c o p i c  Task 

Ha les 

Females  

Combined Bean 6 . 0 0  7 .33 7 - 3 3  

( S  D) (4.67) (5.60) . (6.94) 

E 9 P  ilean 6.92 7 .95  b, 58 

(SD) (4.83) ( 4 - 7 5 )  (5.00) 

Coabined Plean 6.32 8-85 7-63 

RVF-LYF Yean +1.2 -1.8 - 2 ,  I 0  

N ( 2 5 )  (29) ( 19) 



A ppendi  r H (i) 

4IJOVA for Aales Only on Errors (Pour Blocks) o n  Laijeral 

Presentat ion Task 

Sou rce 

Emotion 
( El 
F i n g e r  (P) 
CLE ff ( C )  
EP . 
EC 

. PC 

EFC 
Error 

B e s p o n s e  
(a)  
RE- 
RF 
RC 
R EP 
R EC a 

R PC 
REPC 
Error 

V i s u a l  
F i e l d  (V) 
YE 
VF 
VC 
VEP 
V EC 
BFC 
VEPC 
E r r o r  

SV 
R VE 
B VP 
RVC 
FVEP 
RYF? 
RVEPC 
Err or 



L 
1 

appendix .B (ii) 
P 

b8ovA for F e m a l e s  Only on Errors (Poor Blocks) far bateral' 
, , 

S oo rce 

Emot ion  
F i n g e r  
CLEB 
EF 
-EC 
PC 
E PC 
Err or 

R e s p o n s e  
R E  
RF 
RC 
REF 
RSC , 

R PC 
REFC 
Err or - 

V i s u a l  
F i e l d  
YE 
VF 
VC 
VEP 
V EC 
V F C  

BEPC 
E r r o r  

R V  
R Y E  
XYP 
R PC 
BYEP 
RPSC 
R B P C  
RVEFC 
Error 

Presentat ion Task 

- 
=* . 

B Dl? - ffS F Prbb, 

1 " 6-17 0-27 608 
1 3 - 1 4  0.14 -715 

r o  2 27-66 1.19 ,311 
1 43-91 1-09 ,175 

2 42-44 1-83 ,171 
2 29-44 1.27 -290 
2 16-29 0-70 ,500 

52 23.22 

1 . L l t  0-02 ,902 
1 44-11 6-23 -01 6* 
1 8-34 1.18 ,283 
2 15,94 2 - 2 5  . I1 6 
1 2-23 0.31 ,577 
2 16-50 2- 33 ,107 

* 2 2-41 0. 34 ,713 
2 1.33 , 0.19 -829 

52 7-00 

1 9-30 -1, 88 

1 0- 30 0- 06 ,807 
1 0-12 0.02 ,877 
2 14-43 2-91 ,063 *I77\ 
1 1-12 0.23 - 63.6 
2 9-23 0-05 -955 
2 5 - 0 9  . 

1-03 - 3 6 5  
2 0.74 0.15 ,861 

52  4.96 

1 18-79 1-77 0,189 
1 4-85 0- 46 -502 
1 10.58) 1.00 ,323 
2 7-60 0. 72 -494 
1 0.36 0-03 -854 
2 2 0- 39 ,964 
2 16-95 1.60 ,212 
2 3-50 0.33 -720 

52  30.62 
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M O V a  for &I On1 J for Errors (Foer B l o e k s )  on Lateral - 

Sou rce 

Sex  
Emotiorm 
F i n g e r  
CLE 
SE ' 
SF 
EP 
SC 
EC 
PC 
SEF' 
SEC 
SPC 
EPC 
SEPC ' 

Error 

Response 
RS 
RE 
BF 
RC 
BSE 
R SP 
REF 
B SC 
REC 
R PC 
PSEP 
RSEC 
RSPC 
REP C 
RSEFC 
~ r r u d  



Appendix H (iv) 
a 

A -- 

MUVa for &F Only for Errors' (Four Blocks) on lateral 

Presentation Task 

Source 

Sex 
Eaotion. 
Finger . 
CLEM 
SE 
SF 

' E P 

PC 
SBP 
S EC 
SfC 
E PC 
SEFC 
Error 

2esponse 
PS 
BE 
R E  
BC 
R S X  
RSP 
B EP 
RSC 
R E C  ' 

R PC 
RSEP 
RSBC 
RSPC 1 

RZPC 
RSEPC 
E r r o r  
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Table ,9  \ 
Errors CFour Blocks) for Response x Sex x CLEd I n t e r a c t i o n  f o r  

L a t e r a l  P resentat  i - n  T a c h i s t o s c o ~ i c  Task 
* - 

Left Hover 
> 

Bi mover 

\ 

M a l e s  

Yes 3ean , 3 - 3 2  . 
. -a 

8 - 6 0  

Bight 



\ 

Appendix J (i) ' 

AItOVa for Left Borers Only f o r  Brrors (Pour BtLocks) o n l a t e r a l  

Source S S  

sex 
Emo~tion 
f i n g e r  
SE 
5 P 
EP 
SEP 
Error 

, Response 1-07 
9 s 
RE 
RF 
BSE 
R SF 
REP 
RSEF 
Error  

V i s u a l  
~ i e f  d 
VS 
VE 
VP 
VSE 
VSF 
VEP 
VSEP 

/' 

Y V  
Y VS 
R VE 
Y VP 
B V S E  
BVSP 
RVEP 
PVS EP 
E r r o j  

P r e s e n t a t i o n  Task  
* -  

Prob. 



AMOVA for B i l o v e r s  O B I ~  for Errors (Pour B l o c k s )  on Lateral 

Son rce 

S e x  
Emotion 
Finger 
SE 
S F  
3P 
SEF 
E r r o r  

3esponse  
RS 
R E  
F!F 
RSE 
!?SF 
REF 
RSEP 
E r r o r  

v i s u a l  
P i e l d  
YS 
YE 
VP 
VSE 
VSP 
VEF. 
VSEF 
Err,or 

- R V  
9 VS 
3 V E  
R PP 
RVS E 
1 
RVS F 
R V E P  
R V S  EF 
E r r o r  

presentat ion  T a s k &  
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AHOVA for Right  Borers Only for  Brrars (Pour Blocks) on Lateral 

Presentat ion  Task 

Source  

Sex 
Emotion 
Finger 
S E  
SF 
EF 
S EP 
E r r o r  

Fesponse 
BS 

e ,. BE 

ri, 
RP 
BSE 
RSP 
REP 
RSEF 
E r r o r  

V i s u a l  
F i e l d  
vs 
Y E  
VF 
VSE 
Y SP 
VEP 
BSE P 
P r r  o r  

B Y  
R V S  - - - *- 
R V E  - ' 

9 VF -J 

FVS E 
RVSP 
RVEF 
R V S E F  
E r r o r  
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Table  10 

Errors (Pour B l c c k s )  for Response x Emotion x CLEH Interaction 

for Lateral Presentation T a c h i s t o s c o p i c  Task 

E m o t i o n a l  

S 
4 

N e u t  ra 1 

- -. 

Yes 

8 o 

N 

Yes 

No 

Left 

Hovers 

6 -  84 

(4.71) 

6 -40  

(6.26) 

(25) 

5-76 

( 3 - 9 3 )  

5 - 6 0  

(4.81) 

(25)  

Bimovers 

9-37 

(5 .87)  

5 - 5 3  , 

(4 - 86) 
, (19) 

7-41 

(5-47) 

9.82 

(7.24) 

(22) 

Bight 

?lovers 

7 - 7 0  
C 

(7.32) 

8-55 

(8-13) 
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Errors (Two Blocks) for Emotion x Finger Pattern x CLEA 

Index 
C o n d i t i o n  

!! i d d l e  
C o n d i t i o n  

I n d e x  
C o n d i t i o n  

U iddle 
C o n d i t i o n  

Interaction. 

a 
LEI 

Iean , 3 , 6 9  
(SD) (4.2 7) 

1 13 
Mean 3-58 
(SD) (3.53) 

N 12 

LH 
Rean 4-69 

( 2 -  95) 
8 13 

Mean 2.67 
(SD) (2- 67) 

N *  12 

Emotion 
01 

5-25 
(6.25) 

8 
3 - 3 6  

(3- 2 9 )  
11 

Re ut r a1 
EI 

4.40 
45-06)  

10 
6 .  92, 

(5;2 1) 
1'2 
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Sable 14 

a Errors (Two Blocks) for Response x Emot ion  x CLEM Interaction on 

Lateral P r e s e n t a t i o n  T a c h i s t o s c o p i c  T a s k  
'., 

Emot iona l  . 

Left B i m o v e r s  R i g h t  

Neutral 

R o v e r s  

Yes i3ean 1 - 4 4  

(SD) (1-78)  

Wo Hean 2 - 2 0  

Hovers 
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Table  15 
t 

Errors (Two t3locks)'for R e s p o n s e  x Sex  x E m o t i o n  In terac t ion  on 

Lateral P r e s e n t a t i o n  ~ a c h i s t o s c o ~ i c ,  Task 

f•÷a 1 es Females 

E n o t i o n a l  Neutral Emot iooal  N e u t r a l  

Yes Eean 1-70 2.16 2-47 1-84 

(SD) (2- 92) (2.22) (2 .78)  (2-20) 

Bo Mean - 2-03 1.91 2-25 3-  15 

(SD) (3.04) (2.54) (2-92) (2.92) 
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Table-16 - 
\ 

Errors f o r  Visual Field r Sea E ~ d t i o o  r F inger  Pat tern  
/ 

Interaction i n  Lateral P r e s e n t a t i o n  T a c h i s t o s c o p i c  Task (Two 

Emot iona l  

Hales  

I n d e x  Cond i t ion  
L VF R V F  

2 - 1 9  1 -81  
(2.84) (2.76) 

(16)  (16)  
1 - 6 3  2 - 3 1  

( 3-89) ( 2 -  27t 
( 1  6 )  (16 )  

?I ean 
Emotional ( s c )  

W 
iIean 

Aeut ral (SD) 
N 

Index  
.LVF 

1 .81 
(2 .69)  

(16)  
2 - 9 4  

(2.08) 
(16)  

Females 

C o n d i t i o n  
BVP 

2 - 1 9  
(2.93) 

( 16) 
2 - 6 2  

(2-06) 
( 1 6 )  

H i d d l e  
LVP 

1.56 
( 2 - 0 6 )  

(16) 
2-25  

[2 .  35)  
(16) 

H i d d l e  
LVF 

2-99  
( 2- 8 2 )  

(76) 
2.62 

(3 -59 )  
(16) 

Cond i t ion  
BVP 

2-06 
(2.38) 

(16) 
1-01 

( 1- 52) 
(16)  

C o n d i t i o n  
R V P  

2.50 
(2-39) 

(16)  
1 -94  

(2 -  05)  
(1 6) 

, 
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T a b l e  17 

Errors (Two Blocks)  for Response x V i s u a l  P i i l d  X Emotion x CLEH 

Trend in Visual Field T a c h i s t o s c o p i c  Task 

Yes 

E a o t i o n a l  LVF Mean 
(SD) 

RtF Me an 
(SD) 

Left 
Hovers 

1.12 
(1.54) 

- 3 2  
( 0  63)  

-96 
(1.77) 

. l o  00 
(1.04) 

B i a o v e r s  Right 
Rovers 

1-00 
(1.34) 
1-40 

(1.85) 

L e f t  Biaovers R i g h t  
Plovers Rovers 

- 7 6  , 42 1.35 
( 1.44) ( -  96) (1-81) ' 

1-44 1.00 1.40 
(1.78) (1-4 1) (2-11) 



Appeadix R (i) 

ABOVA for Left flowers On13 for Reaction Ti- Lateral 

Presentat ion Task 

- 

S o u r c e  S S  3 F  U S  F Prob, 

Sex  
Eaotion 
Finger 
SE 
SF 
EP 
S EP 
Err o r  

R e s p o n s e  3 6 - 3 1  1 36.31 
P S  , 4 - 7 6  1 4 - 7 6  
R E  0.00 1 0 - 0 0  
RF 3.10 1 0 - 1 0  
RSX 2. 5 6  1 2.56 
REF 0.15 1 0 - 1 5  
RSEP -43 1 -47 
E r r  or 4 1 - 3 6  4 2  1-12  

V i s u a l  1-74  1 1 - 7 4  
Pield 
VS - 0 2  1 * 02 
YE - 3 1  1  - 3 1  
VP - 6 2  7 - 6 2  
VSE . 4 9 1  -49 
PT SF -00 1 r - 0 0  
VET . - 0 0  1 -00 
V SEB . 2 8  1 - 2 8  

-i - 
nv' - 0 0  , I - 0 0  
RVS 1 - 3 5  1 1.35 
R Y E  - 6 3  1 - 6 3  
R V S E  - 0 1  1 - 0 1  
EVS P - 1 2  1 * - 1 2  
R V E F  - 2 1  . 1  - 2 1  
EVS RP - 0 6  1 - 0 6  
E r r  OE ' 31.30 4 2  t -74 



a- Appendix R ( i i )  ; 
AEQVA for B i m o w e r s  BPI* f+ Bemi- 1%- 

LateralPresenta t i o n  Task 

S e x  
Eao t i o n  
Pioger 
SE 
SF 
EP 
S EF 
Brrbr 

Response 
RS 
RE 
RP 
RSE 
RSF , 
i? EF 
RSEP 
E r r o r  , 

V i s u a l  
F i e l d  
VS 
VE 
VP 
YSE 
VSF 
V9F 
VSEP 
Xrror . 

R V  
R VS 
RYE . 
3VP 
RVS E 
BYSP 
RVEP 
E VS EP 
Z r r  01 



Appendix R (iii) 

ASOf for R i g h t  Rowers, Only for Reaction Times .in l a t e t a l  

Source S S  

S e x  
E ao t i o n  
F i n g e r  
SF: 
SF 
EF 
S E P  
Err o r  

R e s p o n s e  37-95 
RS 
RE 
RP 
RSE 
P SF 
E E F  
RSZP 
Error 

V i s u a l  
Field 
VS 
VE 
YP 
V SE 
VSF 
VE P 
VSRF 
E r r o r  

 resentat at ion Task 



Appendix B ( ir)  

N O V A  for Yes T r i a l s . O n l y  for Reaction T i m e  in Lateral 
/ 

Presentation Task 

Source Prob. 

S e x  
Emotion  
Finger - 
C L E 8  

SE 
SF 
EF 
SC 
EC 
FC 
SEP 
SEC 
s PC 
E PC 
S E P C  
Error 

Visua l  
Field 
VS 
VE 
VF 
VC 
VSE 
VSP 
VEF 
VSC 
VEC 
VPC 
VSEF 
VSEC 
V S P C  
VEFC 
VSEPC 
Error 



Appendix B (v) 

Son rce 

Sex 
Emotion 
F i n g e r  
CLE Cl 
SE 
SF 
EF 
SC 
EC 
PC 
S EP 
S EC 

I:: , \c_ 
SEPC 
Error 

V i s u a l  
Pie ld 
vs 
YE 
VP 
VC 
VSE 
B SF 
V EF 
v SC 
V EC 
VFC 
VSEF 
VSEC 
TSFC 
VEPC 
vswc 
S r r o r  17 

for Ho T r i a l s  Only for React ion 

Presentat ion Task 

T i m e  in 

Prob, 



Appendix S 

Table 24 

Reaction Tlaes for  Sex  x Emotion x Finger P a t t e r n  I n t e r a c t i o n  i n  

L a t e r a l  P r e s e n t a t i o n  T a c h i s t o s c o p i c  P a c e  Recognition Task 

d a l e s  

I n d e x  

C o n d i t i o n  

M i d d l e  

C o n d i t i o n  

I n d e x  

C o n d i t i o n  

a i d d l e  

C o n d i t i o n  

Emotional Neutral 

6 2 0 - 3 2  5 6 5 - 2 2  

(315-40)  ,/ (1 72.32) 

't 1 6 )  I1  6) 

54 1-75 576-44 

(202.16) + (244-50) 

(16) (16) 

Females 
A 

Emot iona l  



0 

Appendix T 
3 

E e a c t i o n  Tiaes for V i s u a l  x Entotion x F i n g e r  P a t t e r n  

I n t e r a c t i o n  o n  L a t e r a l  P r e s e n t a t i o n  T a c h i s t o s c o p i c  T a s k  for 

B i m o v e r s  Only 

E m o t i o n a l  Neutral 

I n d e x  B i d d l e  , 1ndex B i d d l e  

C o n d i t i o n  C o n d i t i o n  C o n d i t i o n '  C o n d i t i o n  

LV P Bean 653-73 613 -66  575.60 162.52 
- 0 

(SD) (1- 15) (1.25) (1.21)  (1-  19) 

R V F  Wean 602 -62 6 0 1 - 9 0  605.28 548.78 



Appeedix II 

T a b l e  46  

Emotion R a t i n g s  f o r  Sex x Emotion x CLEM I n t e r a c t i o n  of Targe t  

T a c h i s t o s c o p i c  Fac ia l  S t i m u l i  

Hale 

. Left Hovers 

Emotional Hean 9-25 

(SD) ( 1.48) 

N (12) 

Neutral Hea n 5.77 

f i  
(SDl ( 1 -92)  

li (13)  

Emot i o n a l  

N e u t r a l  Mean 

(SD) 

ti 

Bimovers Right Movers 
t 

8 - 7 0  8-20 

(2- 00) (3-08)  

(10)  (10) 

Peaale  

Left Hovers Bimovers  B i g h t  Hovers 

8 - 8 5  7.78 10-10 

(2.88) (2-95) (2-47) 

(13) (9)  (10) 



Index 

Condition 

5 iddle 

Condition 

Appendit  V (i) 

T a b l e  48 rrP 

Emotion Ratings of Nontarget  Tachis toscopic  F a c i a l  S t i m u l i  f o r  

S e x  x Emotion x F i n g e r  P a t t e r n  Interact ion 

R i d d l e  Hean 
. . 

Condition (SD 1 

Emotional 

8-56 

(2.03) 

(16)  

8-31 

Females 

Emotional 

. 10.56 

(1.93) 

(16 )  

8.12 

(1.09) 

(16)  

Neutral 

7-00 

(2-28) 

(16) 

7-19 

(2- 04) 

1 16)  



Appendix V (ii) ' 

Emotion R a t i n g s  o f  Combined Tachis toscopic  Facial Stimuli f o r  

-? - S e x  x Emotion x Finger Pattern Interact ion  

Index Mean 

@ Fddle Plean 

Condi t ion  (SD) 

B 

Emotional 

17 .19  

(2.48) 

Females 

Index Hean 20.56 

C o n d i t i o n  I SD) (3.18) 

El ( 1 6 )  

tl iddle ea n 16-00 

Condition (SD) (2-85) 

4"1- Neutral 

is .  25 

(3 .49 )  

Neutral 

13 .50  



Appendix Y 

Graph of Target  a n d  Nontarget Emction Rat ings  
Q 

Target Faces 
[Yes) 

= ,  ; * .  Ll--*-'-*-a*. , 

:kut (R) 

:;on-i'xget Faces (No) 



Appendix X 

, Table 55 

Mean Errors (Two Blocks) for Pesponse x Visual Field x S e x  x 

E m o t i o n ( R )  I n t e r a c t i o n  f o r  Lateral  Presentat ion Tachigtoscopic  

Pace Recognition Task 

Yes 
LVP 

SC 
RVP 
S D 
lo 

LVF 
SD 

R BP 
SD 

bl 

Yes 
LVP 
SD 

R V P  
SD 

- I40 =x 
R V F  
SD 
Fl 

a 

Emotional ( R )  
Rales 

N e u t r  a1 (R) 

Females,  / 
Neutral ( R )  



Appendix Y (i) 

Errors (Pour Blocks) for D i g i t  x Enotion (R) x CLBLI Interaction 

Emotional (R) 
L e f t  H o v e r s  B i m o v e r s  Right Bovezs &an 

Index D i g i t  5 - 6 5  8 - 2 1  8 - 3 2  7 - 2 5  
SD (4-37) (7.28) (6-54) (6 -08)  

n i d d l e  D i g i t ,  7-92 . 6 - 7 4  8.00" 7 - 6 1  
SD (5-81) ( 6 -  2 5) (8, f 3 )  ( 6 -  69) 

Left Hovers B i m o v e r s  B i g h t  Bovers  . tiean 
Index D i g i t  5 - 7 9  6 - 9 1  4 - 7 3  5-93 

SD (4.92) * (4.47) (3 .35 )  (4- 43) 
R i d d l e  D i g i t  5.12 10.27 ' 8 -13 7-72 

SD (4.08) (6.01) (6.28) . (5-77) 

This t a b l e  s h o w s  the l a r g e s t  effects for t h e  b i m p v e r s  and  
9 I r i g h t  movers i n  t h e  n e u t r a l  (R) condition. B o t h  groups  reade fewer 

errors v i t h  t h e  i n d e x  finger. T h i s  p a t t e r n  of lesser errors v i t h  
% 

t b e  index f i n g e r  i s  a l s o  apparent ,  t h o u g h  less s t r i k i n g ,  for t h e  

l e f t  movers, b u t  w i t h  the e a o t i o n a l ( R )  r a t h e r  than  t h e  faces 

r a t e d  a s  n e u t r a l .  The hasls o f  the ~ a r g i ~ a l l w g n i f i c a n t  digit 
L." 

z enaotion ( R )  i n t e r a c t i o n  i so a p p a r e n t  from t h i s  t a b l e ,  

A l t h o u g h  i n  g e n e r a l  fever errors were aade  w i th  t h e  index 

f i n g e r ,  t h i s  i s  p r i m a r i l y  due  t o  t h e  neutral ( R )  f a c e s - .  



Appendix I (ii) 

, ~ r r o r s  (Poor  locks) for V i s u a l  F i e l d  r Bmot ion(B)  x ~ihger 

I n d e x  P a t t e r n  
, LVP 

SD 
RYF 

S D  
8 

U i d d l e  P a t t e r n  
LVP 

S 3  
"avp 
SD 

bl 

Index P a t t e r n  
LVF 

SD 
R V F  
SD 
H 

Middle  P a t t e r n  
LVP 
SD 

RVF 
SD 
N 

This four way 

, . 
Pattern x CLBE Interaction 

Emotional (R) 
L e f t  B o v e r s  

L e f t  Hovers 

Bimovers 

N e u t r a l  ( R )  
Bimovers 

B i g h t  Plovers 
P 

7 - 1 5  
(6 -50 )  

7 - 3 1  
(6-  25) 

(13)  

R i g h t  f l o v e r s  

i n t e r a c t i o n  appears t o  have been primarily 
3 - due t o  the b i a o v e r s  a n d  r i g h t  n o v e r s . .  For the b imovers ,  i n  the 

emotional ( R )  c o n d i t i o n ,  t h e  o v e r a l l  g r e a t e r  accuracy from t h e  

. R V P  1s sore extreme i n  the index condition- Ii ith the  n e n t r a l ( R )  

f a c e s ,  however,  t h e  overall PVP superiority is greater in. t h e  

m i d d l e  c o n d i t i o n ,  For the r i g h t  mowers, i n  t h e  e m a t i o u a l ( B j  

c o n d i t i o n ,  there i s  a BVP s u p e r i o r i t *  i n  the m i d d l e  c o n d i t i o n  i n  
. . 

291  



contrast to negligible v i s u a l  f i e l d  d i f f e r e n c e s  i n  t h e  index 

c o n d i t i o n ,  The situation is  t h e  reverse f o r  t h e  n e u t r a l  (B)( 

faces, where there is a considerable R V P  su e r i o f i t y  in the  g-. 
index  c o n d i t i o n  with a smal l  t r e n d  i n  t h e  other d i r e c t i o n  w i t h  

t h e  a i d d l e  c o n d i t i c n .  



'7 Appendix Z 

Table 

Reaction Tiaes f o r  Response x Sex 

Ha les 

Females 

l!!a les  

Females 
= c 

x Emotion (R) x CLEH ,' 
Interaction for Lateral P r e s e n t a t i o n  Task 

En0 (R) 

REoT (E) 

En0 (R)  

NEUT (R)  

(B) 

iiiE!JT (8) 

EM0 (R) 

NEUT ( R )  

Hean 
SD 

&?an 
SD 

Pltean 
SD 

flean 
SD 

Hean 
SD 

Bean 
S D  

Mean 
SD 

fiean 
S D  

Yes 
31 

545 
1 -25  
541 

1-30 
533 

1 -10  
630 

1-26 

Ho 
BI 

587 
1-19 
6 12 

1.19 
6 1 4  

1.11 
67d 

1.2 1 
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Appendix A A  (i) 

ATIOVA for Eales O n l y  for Errors (Two. B4ocks) Using Rated Emotion 

Soa rce 

Emotion-R 
P i n  g e r  
C LE PI 
RP 
EC 
PC 
E PC 
Err or 

P esponse 
R E  
3P 
RC 
R El? 
R EC 
PFC 
REPC 
F r r o r  

V i s u a l  
F i e l d  
Y E  
VF 
VC 
Y EF 
V EC 
V PC 
VEPC 
E r r  o r  

EY 
3 VE 
R V P  
3 V C  
BVEF 
B V E C  
BVF Z 
FTEPC 
e r r o r  

on ~ a t e r a l  Presentation Task 

S S  DF HS F Prob, 



~ p p e ~ d i x '  AA (ii) AHOVA for Females Only for Errors (Two Blocks) 
, 

Using Bated Emtion of Latera l  Presentat ion e ask 
sou rce ss DF ns F Prob. 

Emotion-R 
F I n g e r  
CLEM 
EP 
EC 
PC 
EFC 
Error 

Response 
RE 
RP 
RC 

REP 
R EC 
R PC 
REFC 
Err or 

Y is u a l  
F i e l d  
YE 
VP 
VC 
VET 
VEC 
v PC 
VEFC 
Error 

R V  
R V E  
BVP 
R VC 
B V B f  
RBEC 
R V F C  
R B E f C  
Error 



Appenaix A A  (iii) AIOVA Zor Emotion (B) Only for Errors (Two 

B l o c k s )  Using Bated Bmotion ' 

SoQ rce 

Sex 
F i n g e r  
CLEPI 
S T  
SC 
PC 
S FC 
E r r o r  

R e s p o n s e  
RS 
RP 
RC 
R S F  
ESC 
BSC 
R S F C  
E r r o r  

V i s u a l  
F i e l d  
VS 
VP 
VC 
VSF 
VSC 
v PC 
VSFC 
Error 

R V  
9 VS 
RVF 
RVC 
FVSP 
RVSC 
RBFC 
PVSFC 
Err or 



Appendix A A ( i r )  AIOBA for Eeotra l (B)  Only for Brrors (Too Blocks) 

Using Rated Eaotion on Lateral Presentation T a s k  

f - 
F Prob. Source 

Sex 
F i n g e r  
CLER 
SF 
S C  
FC. 
S PC 
Error 

Response ' 

BS 
RF 
RC 
RSP 
RSC 

RFC 
3SFC 
Error 

V i s u a l  
f i e l d  
V s 
VP 
VC 
VS F, 
VSC 
VFC 
VSPC 
Error - 
Eiv 
BVS 
F!VC 
RVSF 
RVS PC 
Error  



A I O V A  Using Rated  Central P r e s e n t a t i o n  

Source  

Sex 
Emotion-R 
Finger 
CLEM 
SE 
SF 
EP 
SC 
EC 
PC 
SEF 
S EC 
SPC 
EFC 
SEPC 
E r r o r  

Response 
RS 
BE 
RP 
BC 
S SE 
RSF 

- REP 
P S C  
_9 EC 
Fi PC 
PSEP 
RSEC 
RSPC 
REPC 
F S E P C  
E r r  or 

Prob, 



Appendix BB (ii) 

AllOVA using Bated Emotion on Reaction 

. Presentation T a s k  

Source S S  DF as 

S e x  
Emo't ion-F 
F i n g e r  
CLEH 
SE 
SF 
EF 
SC 
EC 
PC 
SEP 
S EC 
s PC 
EPC 
S E F C  
Er ror  

EZesponse 
R S  
liE 
RF 
RC 
RSE 
PSP 
P EP 
R SC 
REC 
PPC 
RSEP 
RSEC 
B S F C  
REFC 
RSEPC 
Errors 

T i m e  for C e n t r a l  




