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ABSTRACT 

The  p u r p o s e  of  + h i s  i n v ~ s t i q a t i o n  was t 9  d e t e r m i n e  

w h s + h e r  s u b j e c t s  p r o c e s s  c o m p l e x  v i s u a l  s t i m u l i  d u r i n q  h e  b l a n k  

time f o l l o w i n u  s t i m u l u s  p r e s e n t a t i o n .  S h a f f ~ r  a n d  Shiffr-n 

(1972)  h a v e  a r q u ~ d  + h a t  c o m p l @ x  v i s u a l  s t i m u l i ,  u n l i k e  v e r b a l  

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

E x p o r i m ~ n t s  T a n d  T T  a t t e m p t e d  t o  r e p l i c a t ~  a f i n d i n q  of  f l i l n e r  

(1968) t h a t .  n o r m a l  s u b i ~ c t s  i m p r o v e  t h e i r  memory f o r  p i c t u r e s  

of human f a c? s  d u r i n g  a 90  s e c o n d  u n f i l l e d  r e t e n t i o n  i n t e r v a l .  

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

E x p e r i m e n t s  T I T  a n d  T V  i n v e s t i q a t  e d  i f  s u b j e c t s  c a n  c o u n t e r a c t  

t h s  e f f e c t s  of p r o a c t i v e  i n h i b i t i o n  (PI) i n  s h o r t - t e r m  memory 

(STM) b y  r e h o a r s i n q  f h e  f a c e s .  Tn e x p e r i n r e n +  T I T  t h e r e  was a 

s i q n i f i c a n t  b u i l d u p  a n d  r e lease  of PT when the r e t e n t i o n  

i n t e r v a l  was u n f i l l e d .  Tn e x p e r i m e n t  TV t h e  r e t e n t i o n  i n t e r v a l  

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

s c o r e s  were n o t  s i q n i f i c a n t l  y  d i f f e r e n t  from ~ x p e r i m e n t  ITT. 

The  r e s u l t s  a r e  i n t e r p r e t e d  a s  i n d i c a t i n q  t h a t  s u b j e c t s  d o  not 

r e h e a r s e  pic+ u r e s  of f a c e s  a n d  h e n c e  c a n  n o t  c o u n t e r a c t  t h e  

e f fec ts  of PT i n  STR. 



To J o n s i e  and B l u e  f o r  three y e a r s  in the ra in  



T w o u l d  l i k e  t o  t h a n k  t h e  members of mv committee P a u l  

B a t a n ,  V i t o  Y o d i q l i a n i ,  a n d  Ray Knopman f o r  their a d v j  c e  a n d  

~ . n c o u r a u e m e n +  a n d  f o r  q i v i n q  me t h e  f reedom t o  fo l low my awn 

i n t e r e s t s ,  T am a l s o  i n d e h t e d  t o  F r a n s  V a n l a k e r v e l d ,  H o w a r d  

G a h e r t  a n d  a lLl  t h e  o t h e r  s u p p o r t  s t a f f  f o r  h e l p i n q  me w i t h  the 

manv ~ r o h l e m s  w h i c h  a r o s e  w i t h  e q u i p m e n t .  F i n a l l y ,  and  p e r h a p s  

most i m p o r t a n t  of a l l  T w o u l d  l i k e  t o  t h a n k  my f e l low qraduate 

s t n d e n t s ,  f o r  b u t t i n q  u p  w i t h  n t h e  a q q r e s s i v e  American", for 

h e i n q  subiects i n  n u m e r o u s  p i l o t  s t u d i e s ,  fo r  t h e i r  moral 

s u o ~ o r t  a t  my d e f e n s e ,  a n d  f o r  t h e  time we s p e n t  t o q e t h e r  i n  

the s o u n d  p r o o f  b o o t h .  
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* TNTRODUCTTON . - ~ o 
* .  

u a n v  c u r r e n t ,  m o d e l s  of memory ( i : e .  - A t k i n s o n  an'd , 
t 

~ h i f f  r i n :  ,1968: ~ l a n z e ; .  a n d  C o n i t z ,  1966: L a u q h e r y ,  1$9; 
3, 

S ~ e r l i n q ,  1967: nau.qh a n d  Norman, 1965) d e p i - c t  t h e  s u b i e c t  a s  a 
- - 

I - 
p r o c e s s o r  o f  i n f o r m a  t i o n ;  Inf o r a a t i o n  e n t e r s ,  t h e  o r q a n i s m  - 

* t h r o u u h  s e n s o r y  receptgrs a n d  f l o w s  f r o m  o n e  s t a q e  o f  , 

; 4 

p r o c e s s i n s  t o  t h e  n e x t .  T h e  v a r i o u s  s t a q e s  a re  referred t o  a s  

s t t u c t r r r e s ' a n d  t h e  o p e r a t i o n s  rhI ich  a r e  p e r f o r m e d  bh i t h e  
i 

i n f o r m a t i o n  at 4 a c h '  s t a q e  a r e  r e f e r r e d  to  as c o n t r o l  p r o c e s s e s . '  

*he s t r u c t u r s s '  a r e  f i x e d  c o m p o n e n t s  o f  t h e  s y s t e m  w h i c h  i3o n o t  

v a r y  a n d  t h e  * c o n t r c l  pr6cesses < .  a r e  f i e x i b l e  ~ r o c e d i r e s  i h i c b  
+ .  ' 

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

/'  h he s y s t e m  i s  s e n e r a l l y  d i v i d g d  i n t o  3 m a i n  s t r u c t u r e s ,  a 

s e n s o r y  i n f o r m a t i o n  s tore  (SIS), a s h o r t  term store (STS) ,  a n d  . 

a l o n a  t e r n  s t o r e  (47') .  ~ h e  b u l k  o f  r e s e a r c h  d o n e  w i t h i n  t h i s  I 

f r a m e v o r k  h a s  i n v e s t i q a t e d  t h e  STS, t h e  LTS ,  a n d  t h e  c o n t r o l  ' - 
L 

p r o c e s s e s  v h i c h  opera te  w i t h i n  e a c h  o f  t h e a  a s  w e l l  a s  h e t w e e n  . 

thea, T t  is o f  c o n s i d e r a b l e  t h e o r e t i - c a l  i m p o r t a n c e  t o  

. d e t e r n i n e  i f ' t h e  t'p'pes o f  c o n t r o l  p r o c e s s e s  u s e d  b y  s u b j e c t s  i n  
- F -- - - - - -  

e x ~ e r i m e n t s  o f  s h o r t  -term memory (ST!•÷) d i f f e r  when d i f f e r e n t  

t y ~ e s  o f  i n f o r m a t i o n  a r e  b e i n q  ~ r o c e s ~ e d . .  
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This r e s e a r c h  i n d i  ca+ss  t h a t  t h e ,  r i q h t  a n d  l e f i  h e a i s p h e k e s  

3 i f f e r  v / t h  r e s p e c t  t o  t h e  t y p e  o f  i n f o r m a t i o n  t h a t  t h e y  

D r o c e s s .  Th?  l e f t  h e m i s p h e r e  s p e c i a l i z e s  i n  p r o c e s s j n q  v e r b a l  

l i n a u i s t i c  i n f o r a a t i o n '  w h i l e  t h e  r 5 q h t  h e m i s ~ h e r e  s p e c i a l i z  T 
i n  v r o c e s s i n o  c o a ~ l e x  v i s u a l  i n f o r m a t i o n  w h i c h  is  n o t  e a s i l y  

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

b 

R e a o n s C r a t e d  t h a t  a l t  h o u q h  + h e  r i q h t  h e m i s p h e r e .  d o e s '  p r o c e s s  

s c a e  v e r b a l  i n f o r m a t i o n  ( Z a i d e l ,  1 9 7 5 )  t h e  l e f t  h o e t i s p h e r e  is 

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

v e r b a l  r e s p o n s e ,  The r i q h t  h e m i s p h e r e ,  o n  t h e  o t h e r  h a n d ,  is 

s u ~ o r i - o r  o n  ~ r o ' h l  ems w h i c h  . i n v o l v e  G e s t a l t ,  w h o l i s t i c  

~ r x e s s i n q  a n d  v h f l e  t h e  l e f t  h e m i s p h e r e  c a n  some+irnes p r o c e s s  

such i n f o r m a t i o n  i t  does so much less  e f f e c t i v e l y  t h a n  t h e  
, 

r i o h t  h e m i s p h e r e .  

I 

A s e c o n d  l i n e  o f  ~ v i d e n c e  s u v p o r t i n q  t h i s  ~ o s i + i o n  is t h e  

data q a t h e r e ?  a n  the e f f e c t s  o f  l o c a l i z e d  c e r e b r a l  l e s i o n s .  

P 
, "h?  n e o r o l o a i c a l  e v i d o n c e  q i v e s  s u p p o r t  t o  t h e  i d e a  of l a t e r a l  

Q 
s n e c i a l l z a t i g n  cf f u n c t i o n  n o t  o n l y  i n  i n f o r m a t i o n  p r o c e s s i n q  

i n  a e n h ~ a l  b u t  also, t o  memory i n  p a r t i c u l a r ,  L e f t  h e m i s p h e r e  
'+ 

d a a a q e  has l o n q  b e e n  a s s o c i a t e d  with a p h a s i a  ( B r o c a , l 8 6 1 )  a n d  

o t 5 e r  l a n a u a q ~ l  d i s o r d e r s .  F o r e  r e c e n t l y  d a t a  h a v n  ..been 

h at he red on s n b l e c t s  vho h a r e  n n d e r q o n e  u n i l a t e r a l  temporal 

- 1 o S e c t o n i ~ s  5 n  the t r e a  t m e n t  of  i n t r a c t a b l e  e ~ i l e ~ s y .  T h e s e  



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

a n ~ u n t  a n d  l x a t i o n  o f  t h e  t i s s u e  r e m o v e d .  By n s c n q  t h e s e  

s u b j e c t s  i t  is  p o s s i b l e  t o  i n v e s t i q a t e  t h e  e f f ec t s  of d a ~ a q e  t o  

t h e  r i q h t  o r  l e f t  h e ~ e i s ~ h e r e  w h i l e  c p o n t r o l l i n q  f o r  t h e  e f fec t  

of  t h e  a m o u n t  of tissue d a m a q e d .  

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

l e 3 d  t o  p e r f o r m a n c e  d e f i c i t s  o n  t a s k s  i n v o l v i n q  r g c a l l  of s h o r t  

p r o s e  Passaqes  ( Y i l n e r  a n d  T o n b e r ,  l 9 6 8 ) ,  v e r b a l  p a i r e d  

a s s o c i a t e  l e a r n i n c r  ( R i l n e r ,  1 9 6 7 ) ,  r eca l l  of c o w s o n a n t  t r iqrams 

Pn a  B r o v n - P e t e r s o n  s h o r t  term a e n o r y  t a s k ,  reca l l  o f  r e c n r r i n q  

3 i q i t  s t r i n q s  i n  a Hebb t a s k  ( l i l n e r , 1 9 7 0 )  a n d  r e c ' o q n i t i o n  o f  
I' 

v e r b a l  items i n  a c o n t i n u o u s  r e c o q n f i i o n  p a r a d i s m  ( U i l n e r ,  

19671. S u b j e c t s  w i t h  u n i l a t e r a l  temporal  l o b e c t o a i e s  of  t h e  

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

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

c o 3 t i n o o u s  r e c o q n i  t i o n  task  u s i n q  n o n s e n s e  f i q n r e s  a s  s t i m u l i  

( F i m n r a ,  1963) , l e a r n i n q  of mazes w h i c h  r e q u i r e  r e m e m b e r i n s  

s ~ a t i a l  o;ien t a t i o n s *  I R i l n e r  a n d  T e u b e r ,  1968) , aenory  f o r  

n n x h e r  of  d o t s  p r e s e n + e d  t a c h i s + o s c o p i c a l l y -  / R i a u r a ,  1963) .  a n d  

l r e a o r v  f o r  h n ~ a n  f a c e s  ( R i l n e r ,  f 9 6 8 )  . L e f t  h e m i s p h e r e  

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



T h e  r e l a t i o p s h i p  b e t w e e n  r i q h t  h e m i s p h e r e  d a a a q e  a n d  
a 

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

d o c u m e n t e d .  I n  1947 Bodomer  i n t r o d u c e d  t b e  term p r o s o p a q n o s i e  

t o  d i s c r i b e  a p a t h o l a q ~  w h i c h  i n v o l v e s  t h e  i n a b i l i t y ' t o  
* 

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

I ~ 5 t h  damqe to t h e  ria&+ hetisvhere, P u r e  p r o s o p a q n o s i a  is 

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

t h a t  r i a h t  h e m i s p h e r e  d a a a q e  c a u s e s  s i q n i f i c a n t  d e f i c i t s  i n  

f a c e s  ( B e n t o n  a n d  Van A l l e n ,  1968: 

D e R e n z i  a n d  S p i n n l e r ,  1966:  R a r r f n q t o n  a n d  J a m e s ,  1 9 6 7 ;  Yin, 

1 9 6 4 ) .  T i n  h a s  e v e n  a r m e d  t h a t  t h e  d e f i c i t  is t h a L e r i a l  
y. 

s p e c i f i c  a n d  t h a t  p a t i e n t s  r a y  show d e f i c i t s  i n  

f a c e s  w i t h o u t  s h o w i n q  d e f i c i t s  i n  memory f o r  o t h e r  '. 

A t h i r d  l i n e  o f  e v i d e n c e  is t h e  r e c e n t  f i n d i n q  t h a t  
C 

1 

4 d i f f e r e n c e s  i n  l a t e r a l  s p e c i a l i z a t i o n  c a n  be d e m o n s t r a t e d  i n  

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

G a z z a n i a a ,  1 9 6 ' 9 ) .  S t i m u l i  w h i c h  a r e '   resented i n  t h e  r i q h t  or  

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

h e n i s p h e r e .  F o r  t h e s e  s t i m u l i  t o  r e a c h a  the i ~ s i l a t e r a l  

h e a i s ~ h e r e  t k e y  a u s t  c r o s s  t h e  c o r p u s  c a ~ l o s u a  a n d  €$e time 
+, 

qe-ofieb f o r  this t r a n k f e r  pro6aces a r e l i a b l e  increase i n  



* 
response ' l a t e n c y  {Poff e n t r e r q e r  ,7972: Jesves, W ~ - B e r l n c c h i ,  

\ 

e t . a f . ,  1 9 7 1 ) .  If a s t i m u l u s  is p r o c e s s e d  b y  t h e  l e f t  

' h e a i s ~ h e r e ,  r e s p o n s e  l a + o n c i e s  w i l l  b e  s h o r t - e r  when t h e  

s + i n u l u s  is   resented i n  t h e  r i q h t  v i s u a l  f & e l d .  R i z z o l a t t i ,  
- 

V m i l t a ,  a n d  B e r l n c c h d  ( 1 9 7 1 )  , a n d  G e f f e n ,  B r a 4 s h a w  a n d  

Ha l l ace  11971) h a d  s n b i e c t s  m e m o r i z e  a s e t  of s t i m u l i  . a n d  t h e n  

p r e s e n t e d  p r g b e s  i n  t h e  r i q h t  a n d  l e f t  v i s u a l  f i e l d s .  When t h e  
f 

s t i m u l i  were human face;, r e s p o n s e  l a t e n c i e s  were s h o r t e r  f o r  

l e f t  v i s u a l  f i e l d    robes a n d  v h e n  t h e  s t i m u l i  

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

were ' l e t t e r s ,  

p r o b e s .  

S e a m o n  a n d  G a z z a n i q a  ( 1 9 7 3 )  h a v e  e x t e n d  e d  t h e s e  f i n d i n q  

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

i m ~ ~ r t a n t  a s  t h e  m a n n e r  i n  w h i c h  t h e y  a r e  e n c o d e d .  P e a c t i o n  

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

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

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

T h e s e .  r e a c t i o n  time d a t a  a d d  t o  the o v e r a l l  p i c t u r e  of 

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

q a t h e r e d  on n o r m a l  s u b j e c t s .  I n c r e a s e s  i n  r e s p o n s e  1 e n c i e s  \ 
-do n o t  necessarilv i t o l v  lower l e v e l s  of retention, Bowever .  

S l l l i a r d  119731 ~ r e s e n t o d  f a c e s  i n  t h e  r i q h t  a n d  l e f t  v i s u a l  e - 

d 



f i e l d s  a n d  m e a s u r e d  r e c o q n i t i o n  a c c u r a c y ,  He found that faces 

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

t h e  r i q h t .  When h e  p r e s e n t e d  l e t t e r s  i n  r i q h +  aid l e f t  r i & a l  

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

v i s u a l  f i e l d .  Dee a n  P o n t e n o t  ( 1 9 7 3 )  c o n d u c t e d  a s i a i l a r  

p x p e r i ~ e n t  u s i n a  r a n d o m  s h a p e s  which  were c o m p l e x  a n d  o f  l o w  
B 

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

was h i q h o r  f o r  t h e  s h a p e s  p r e s e n t e d ' i n  t h e - l e f t  v i s u a l  f i e l d .  
c? 

- - - 
# T h u s ,  there  is a q r c u i n q  b o d y  of e v i d e n c e  i n d i c a t i n q  t h a t  

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

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

is s t o r d t h e  r i q h t  h e m i s p h e r e .  I f  t h e s e  d i f f e r e n t  t y p e s  of 

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

t h 3 t  there  a r e  d i f f e r e n t  c o n t r o l  processes a v a i l a b l e  f o r  t h e  

d i f f e r e n t  t p ~ e s  of i n f o r m a t i o n .  As m e n t i o n e d ,  t h s  v e t  

3 a i o r i t y  of r e s e a r c h  o n  memory p r o c e s s e s  h a s  b e e n  d o n e  u s i n q  

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

n s 2 d  t h ~ y  h a v e  u s u a l l ~  b e e n  s i m p l e  d r a v i n q s  d e s i q n e d  s o  t h a t  a  

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

I n  t h e  f e w  e x ~ e r i a e n t s  t h a t  h a v e  b e e n  d o n e  n s i n q  c o m p l e x  

v i s u a l  , s t i m u l i ,  t h e r e  h a v e  b e e n  some  v e r y  i n t e r e s t e i n q  
- - 

f i n 3 i n q s .  S h e p a r d  (7967) h a s  d e m o n s t r a t e d  t h a t  t h e  v i s u a l  



memory s y s t e m  h a s  a n  e x t r e m e l y  l a r q e  c a p a c i t y .  H e  p r e s e n t e d  
8 

s n b i e c t s  w i t h V l 2  p i c t u r e s  a n d  a l l o w e d  t h e m  t g  pace  t h e i r  own 

s c u d v  t r i a l s .  Af+er s p e n d i n q  a n  a v e r a q e  o f -  o n l y  5.9 s e c o n d s  

s t u d y i n q  e a c h  item, Bear! r e c o q n i t i o n  w a s  9 8  p e r c e n t .  p v e n  more 

d r a m a t i c ,  S t a n d i n a ,  C o n e z i o  a n d  Baber ( 1 9 7 0 )  repcr tod  90 

p e r c e n t  a c c u r a c y  when  s a b i e c t s  s t u d i e d  2 ,  SO0 p i c + u r e s  f o r  10 

s e c ~ d s  each. Theses e x t r e a e l v  B i a h  levek of perforaance way+ 

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

v i s u a l  aerory s y s t e m s .  

H a b e r  ( 1  970) a r s u e d  t h a t  r e c o q n i  t i o n  semory*.for complex 

v i s u a l  s t i m u l i  is  d i f f e r e n t  from v e r b a l  memory i n  t h a t  t h e  

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

~ r o c e s s i n q  d o e s  n o t  c o n +  i n u e  i n t o  b l a n k , t i m e  f o l l o w i n a  s t i m u l u s  

~ r a s ~ n t a + i o n .  P o t t e r  a n d  L e v y  1 1 9 6 9 )  c a m e  t o  v e r y  s i a i l a r  

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

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

p r c l s o , n + a t i o n  times from 1/8 s e c o n d  t o  2.0 s e c o n d s ,  T h e *  f o u n d  

t h a t  a s  the  resenta at ion i n t e r v a l  i n c r e a s e d ,  t h e  P r o b a b i l i t y  o f  ' 

a  c o r r e c t  r e c o q n i t i o n  i n c r e a s e d  f r o m  - 1 6  t o  -93. T h e i r  

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

f o r  the d u r a t i o n  o f  t h e i r  p r e s e n t a t i o n ,  

T h e s g  resttf*s a r e  i m p o r t a n t  b e c a u s e  t h e y  a r e  q u i t e  



-. 

d i f f e r e n t  f r ~ m ~ r a s u l t s  o b t a i n e d  w i t h  verbaf  ma te r fd s .  whensub- 

memory s p a n  v e r b a l  ~ a t e r  i a l s  a r e .  u s e d ,  t h e  p r e s e n t a t i o n  time, 

a f t e r  a c e r t a i n  a i n i a n n  n e c c e s s a r v  f o r  p e r c e ~ t i a n ,  i s  r e l a t i v e l y  

u n i m p o r t a n t  ( A r o n s o n ,  1 9 6 7 ) .  T h e  p r e s e n t a t i o n  time is  

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

m a i n t a i n e d  i n  s h o r t  term r e s o r v  bv r e h e a r s a l  ( f o r  p u r p o s e s  of 

t h i s  Daper r e h e a r s a l  uill be defined a s  u c c m s c i o u s ,  purpes&ul-,- 

s n b r o c a l  r e p e t i t i o n  of t h e  items t o  be  r e t a i n e d ,  ( R e i t m a n ,  

1971, 0 . 1 8 6 ) )  . R e h e a r s a l  a l l ows  t h e  p r o c e s s i n q  of t h e  item t o  

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

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

t i ~ e  f o l l o w i n c i  p r e s e n t a t i o n  is u n i m p o r t a n t  * f o r  v e r b a l  items a n d  

o n l y  t o t a l  t i a e  is  i a ~ o r t a n t ,  

S h a f f e r  a n d  s h i f f r i n  ( 1 9 7 2 )  ' c o n d u c t e d  a n  e x p e r i m e n t  i n  

v h i c h  t h e y  v a ' r i e d  b o t h    resent at ion i n t e r v a l  a n d  b l a n k  t i a e  i n  

a n  a t t e m p t  t o  d e t e r m i n e  t h e  e f fec ts  of b o t h  o n  r e t e n t i o n  of 

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

i n c r e a s e s  i n  p r e s e n t a t i o n .  i n t e r v a l  b u t  i r r c r e a s e s  i n  b l a n k  time 

h a d  n o  effect  o n  r e t e n t o n ,  S h a f f S r  a n d  S h i f f r i n  c o n c l u d e d :  

" A t  t h e  v e r y  l e a s t ,  t h e r e  c a n  be n o  a n a l o q  ok v e r t a l  

r e h e a r s a l  i n  t h e  v i s a 3  senom system t h a t  can bg mptfe& t o  

so3eratelf coaplax v i s u a l  s t i m u l i ,  If t h e r e  were r e h e a r s a l  



p c c n r r i n q ,  l o n g e r  b l a n k  t i n e s  would h a v e  l e d  to B e t t e r  - - 

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

e n c o d i n u  o r  ~ t h e r  t r a n s f e r  t o  l o n q  term s t o r a q e  is q o i n q  o n  i n  

+ h e  v i s u a l  s h o r t  term r e m o r v  d u r i n q  t h e  b l a n k  time. ( p . 2 9 5 ) "  

T h e s e  r e s u l t s  v o u l d  seem t o  i n d i c a t e  t h a t  c o m p l e x  1 
~ i c t  u r e s  a r e  ~ r o c e s s e d  d i f e r e n t l y  from v e r b a l  i terns. H o w e v e r ,  

A 

t h s s e  f i n d i n q s  a r e  n o t  i i n c h a l l e n q e d .  W e a v e r  (1974) a n d  

T v e r s k v  a n d  S h e r s a n  (1975)  h a v e  r e p o r t e d  d a t a  w h i c h  does n o t  

s n ~ ~ o r t  t h a t  of Shaffer  a n d  S h i f f r i n  (1972).  T h e y  f o u n d  t h a t  

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

I n  t h e  n e n r o v s ~ c h o l o q i c a l  l i t e r a t u r e  t h e r e  is a l s o  

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

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

m e s o r v  for  human f aces  F i l n e r  (1 968) r e p o r t e d  t h a t  n c r m a l  

s u b j e c t s  r u n  a s  c o n t r o l s  r e c o q a i z e d  m o r e  f a c a s , a f t e r  a 90 

s e c o n d  u n f i l l e d  r e t e n t i o n  i n t e r v a l  t h a n  o n  i m m e d i a t e  f--3 

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

/ s u b j e c t s  v i t h  r i s h t  temporal lobectomies d i d  n o t  e x h i b i t  t h e  

same e f fec t ,  T h e r e  was n o  d i f f e r e n c e  b e t w e e n  t h e i r  scores a t  0 

an3 9 0  s e c o n d  r e t e n t i o n  i n t e r v a l s ,  a l t h o u q b  t h e i r  scores a t  

I b o t h  i n t e r v a l s  v e r e  l o v e r  t h a n  t h o s e  o f  n o r m a l  s u b j e c t s .  



~ i l n e i  c o n e d  t h a t  s u b j e c t s  w i t h  r i q h t  temporal 1 o ~ e c t 5 i k C  

L' d i f f e r  from c o n t r o l s  " i n  n o t  p r o f i t i n q  f r o m  the i n t e r p o l a t e d  
i .  

d e l a y , "  (b.203). A l t h o u q h  s h e  d i d  n 'o t  s p e c u l a t e  a s  t o  t h e  

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

sh3 c o n c l n d e d ,  "Whatever t h e  m e c h a n i s m ,  p a - t i e n t s  w i t h  r i q h t  

t e a u o r a l  lobe l e s i o n s  seem t o  b e  d e f e c t i v e  i n  t h i s  reqard, 
Q 

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

p e r c e r > t u & l W  ( p .  204) . 

+ T h e  c o n c l u s i c n  . that , r i q h t  &mporal l o b &  l e s i o n s  p r o d u c e  a 

memory d e f i c i t  . i n  R i l n e r q s  t a s k  is i m p o r t a n t  b e c a u s e  o t h e r  
- 4 1 

i n v e s t i q a t o r s  u s i n q  s l i q h t l v  d i f f e r e n t  t a s k s  ( B e n t o n  a n d  Van 

allen, 1 9 6 8 :  D e R e n z i ,  F a q l i o n i  a n d  S p i n n l e r ,  1 9 6 8 )  h a v e  

c o n c l u d e d  t h a t  t h e  d e f i c i t  is a p e r c e p t u a l  o n e  w i t h  n o  memory 

c o a p o n e n t .  T n  his e x p e r i m e n t  u s i n q  l a t e r a l l y  p r e s e n t e d  faces 

H i l l i a r d  ( 7 9 7 3 )  i n t r o d u c e d  a 70 s e c o n d  r e t e n t i o n  i n t e r v a l  

s ~ e c i f i c a l l y  b e c a u s e  of R i l n e r 8 s  r e s u l t s .  H e  f o u n d  t h a t  t h e  
, 

r e t e n t i o n  a1 h a d  n o  e f f e c t  o n  r e c o q n i t i o n  scores h u t  
I .  

p o i n t e d  o u t  t h a t  i t  was c o n s i d e r a b l y  s h o r t e r  t h a n  f l i l n e r t s  9 0  

second i n t e r v a l .  

? • ÷ i l n e r t s  ( 1 9 6 8 )  f i n d i n q s ,  t h e n ,  h a v e  a t w o f o l d  

t a v o r t a n c e .  T h e y  are f t p o r t a n t  b e c a u s e  of t w r  i a n r k k a t i o n s  
I '. 

for the role af the r i q k t  h e m i s p h e r e  i n  t h e  memory of  human 



faces, a n d  t h e v  are also i m p o r t a n t  h s c a u s ~  of t h e i r  

i m p l i c a t i o n s  f o r  the effect of p o s t s t i m u l u s  p r o c c e s s i n q  time o n  

r e c o q n i t i o n  memorv f ~ r  c o m p l e x  v i s u a l  s t i m u l i .  

T h e  4 a x p e r i m e n t s  r e p o r t e d  her? i n v e s t i q a t e  t h e  c o n t r o l  

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

p r e s e n t a t i o n  when t h e  t o  be  r emembered  (TRR) items a r e  c o m p l e x  v i s u a l  

T h e  f irst  2 e x ~ ~ r i m e n t s  were a n  a t t e m p t  t o  r e ~ l i c a t e  M i l n e r ' s  

f i n d i n q  o f  i n c r e a s e d  r e c o q n i t i o n  s c o r e s  d u r i n q  a 90 s e c o n d  

u n f i l . l e d  r e t a n t i o n  i n t e r v a l ,  a n d  t h e  t h i r d  a n d  f o u r t h  

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

s t i m u l i  i n  STP. 

E X P E P T V R N T  1 

S u b i e c t s -  T h e  s u b i e c t s  were 40  male and  4 0  f e m a l e  

s t u d e n t s  e n r n l l e d  i n  i n t r o d u c t o r y  P s y c h o l o q y  classes a t  the 

r 7 n i v e r s i . t ~  of W a s h i n q t o n ,  The s u b i e c t s  were s e l e c t e d  f r o m  a 

s u b j e c t  p o o l  a n d  ~ a r t i c i p a t e d  f o r  c o u r s e  c r e d i t .  

H a t e r i a l s  a n d  P r o c e d u r e -  s u b i e c t s  v i e w e d  s l i d e s  o f  8 

f a c e s  a n d  a t t e m p t e d  t o  se lect  t h e s e  f aces  f r o m  a r e c o q n i t i o n  



set  of  40 f a c e s  a r r a n q e d  i n  a 5x8  m a t r i x ,  T h e  f a c e s  were 

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

d i s t i n q u i s i n a  c h a r a c t e r i s t i c s  s u c h  a s  b e a r d s ,  q l a s s e s ,  etc. 

Tho s t i m u l i  were t h e  s a m e  a s  u s e d  by G i l b e r t  ( l 9 7 4 ) ,  E a c h  s u b j e c t  

was t e s t e d  o n  4 s e t s  of  R f aces ,  2 male s e t s  a n d  2 f e m a l e  se t s ,  

Th? s t i m u l i  were p r e s e n t e d  i n  t h e  o r d e r  m a l e - f e m a l e - m a l e - f e m a l e  

f o r  a l l  s u b i e c t s ,  " h e  p r e s e n t a t i o n  time f o r  a l l  TBR items was 

2 5  s e c o n d s  a n d  t h e  r e t e n + i o n  i n t e r v a l  w a s  p i t h e r  0 o r  90  

s e c o n d s ,  a n 4  was b l o c k e d  a n d  t h e  b l o c k s  c o u n t e r b a l a n c e d  w i t h i n  

s u h i e c t s  so t h a t  h a l f  o f  t h e  s u b j e c t s  saw t h e  first two se t s  a t  

t h e  90 s e c o n d  i n t e r v a l  a n d  h a l f  saw t h e  l a s t  two sets a t  t h e  90  

s e c o n d  i n t e r v a l .  R e s p o n s e s  were r e c o r d e d  on a n  a n s w e r  s h e e t  

w h i c h  c o n s i s t e d  of 4 5 X R  matrices ,  o n e  m a t r i x  f o r  e a c h  set o f  

faces.  E a c h  r e c o q n i t i o n  se t  was a 5 x 8  a r r a y  of f a c e s  a n d  

s u b l e c t s  were i n s t r u c t e d  t o  m a r k  a n  X i n  e a c h  s q u a r e  o f  the 

mat r ix  t h a t  c o r r e s ~ o n d e d  t o  a face i n  t h e  a r r a y  w h i c h  they 

r e m e n b e r e d  f r o m  t h e  t e s *  s e t ,  S u b i e c t s  were i n s t r u c t e d  t o  make 

9 r e s P o n s e s  a n d  t o  t a k e  a s  l o n q  a s  n a c e s s a r v  t o  make  t h e i r  

c h o i c e s .  Th3  9 0  s e c o n d  r e t e n t i o n  i n t e r v a l  was u n f t l l e d  a n d  

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

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

RESULTS 

T h e  r e s u l t s  werP a n a l y z s d  u s i n q  a 2 X 2 X 2  a n a l y s i s  of 

v a r i a n c e  (ANOVA), w i +  h d e l a y  a n d  s e x - o f  - f ace  a s  w i t h i n  s u b j e c t  

v a r i a b l e s  a n d  S e x - o f - s u b j e c t  a t e t w e e n  s u b i e c t s  v a r i a b l e ,  



T h e  o n l y  m a i n  e f f e c t  w h i c h  was  s i q n i f i c a n t  (p<=.O5) was 

t h e  e f f e c t  for s e x - o f - f a c e ,  F  ( 1 , 7 8 )  = 5 4 . 5 7 ,  P C .  0 0 1 ,  i n d i c a t i n q  

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

t h a  female f a c e s .  The m a i n  e f f e c t  f o r  d e l a y  w a s  n o t  s i q n i f i c a n t ,  

F (1 ,781  =O.  17, p>. 25. 

The s ~ x - o f - s u h i e c t  X s e x - o f - f a c e  i n t e r a c t i o n  was t h e  o n l y  

s i q n i f i c a n t  i n t e r a c t i o n ,  F (1,781 =9.39,  p<.OOS. This 

i n t e r a c t i o n  i s  plotted i n  F i q u r e  1. 

The cell m e a n s  a r e  shown i n  Table 1, 

TABLE 1 

Mean number of faces c o r r e c t l y  r e c o q n i z e d  i n  experiment 1 

H A L F  STTBJECTS 

4 .53  

MALE FACES 

5 .08  

F E R A L E  SUBJECTS 

4.94 

P E P A L E  PACES 

4.40 



F I G U R E  1 

Mean correct r e c a q n i t i o n s  for F e m a l e  a n d  Vale s u h i e c t s  o n  

Female a n d  Vale faces i n  e x p e r i m e n t  T 



0 11111.11.1. Female Ss 

0- Male Ss 

0 1 I 

MALE FEMALE 

FACES 



T h e  d a t a  from t h i s  e x p e r i m e n t  i n d i c a t e  t h a t  r e c o q n i t i o  
\ 

d i d  n o t  i m p r 3 v e  d u r i n c r  t h e  90 s e c o n d  r e t e n t i o n  i n t e r v a l .  T h p s e  

r ~ s u l t s  d o  n o t  a q r e e  w i t h  t h o s e  of  M i l n e r  (1968) .  However, 

t h e r e  a r e  s e v e r a l  d i f f e r e n c e s  b e t  w e e n  t h i s  e x n e r i m e n t  a n d  Lrs - 
w h i c h  may a c c o u n t  f o r  this d i s c r e w a n c y .  

M i l n e r v s  t e s t  c o n s i s t ~ d  of p r e s e n t i n s  s u b i e c t s  w i t h  1 2  

f a c e s  t o  be r p c o q n i z e d  f r o m  25 i n  c o n t r a s t  t o  A from 4 0  i n  the 

p r e s e n t  e x p e r i m e n t .  T t  i s  p o s s i b l e  + . h a t  12 f a c e s  a r e  m o r e  

d i f f i c u l t  t o  remember, p a r t i c u l a r l y  s i n c e  12  is b e y o n d  t h e  

"maqic n u m b e r u  of 7 p l u s  o r  m i n u s  2 (miller, 1956) b u t  f3 is 

w i t h i n  t h i s  r a n q e .  E i l n e r  u s e d  a b e t w e e n  s u b i e c t s  d e s i q n  a n d  

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

a n d  female f a c e s  were i n t e r m i x e d  i n  R i l n e r ' s  s t u d y  a n d  i n  the 

p r e s e n t  s t u d v  they were s e p a r a t e d  i n t o  m a l e  a n d  female sets. 

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

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

is a w p a r e n t l y  not  v e r y  r o b u s t ,  

T h e  s e x - o f - s u b j e c t  X s e x - o f - f a c e  i n t e r a c t i o n  i n d i c a t e s  

t h a t  female s u b i e c t s  r e c o q n i z e  more f e m a l e  f aces  t h a n  male 



s u b i e c t s ,  b u C  m a l e s  a n d  females  d o n ' t  d i f f e r  o n  t h e  n u m b e r  of 

male f a c e s  t h e y  r e c o q n i z e .  T h i s  f i n d i n q  h a s  b e e n  r e p o r t e d  t v  

o t h e r  i n v e s t i q a t o r s  (Cross,  C r o s s  a n d  D a l y ,  1971; P a s k a r a k  a n d  

Y a r m e y ,  1974) . 

T h e  s e c o n d  e x ~ e r i m e n t  was c o n d u c t e d  t o  d e t e r m i n e  i f  t h e  

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

c o n n i t i o n s  wnre a l m o s t  i d e n t i c a l  to t h o s o  of Y i l n ~ r ' s  

e x p e r i m e n t .  The s t i m u l i  (a s e t  of f a c e s  f o u n d  i n  Munn, 2nd 

e d i t i o n  V D - 2 1 2  a n 4  6081, time i n t e r v a l s ,  a n d  e x p e r i m e n t a l  

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

p o s s i b l e .  

Subiects- S u b j e c t s  were 4 0  male a n d  40 f e m a l e  s t u d e n t s  

e n r o l l e d  i n  p s y c h o l o q y  c l a s s e s  a t  S i m o n  F r a s e r  tlni. v e r s i  t y who 

v o l u n t e e r e d  t o  p a r t i c i p a t e  a n d  were p a i d  $1.00,  

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

12  faces (6 male a n d  6 female) a n d  a t t e r n p t o d  t o  select  t h e s e  

faces from a r e c o q n i t i o n  s e t  o f  25.  T h e  p r e s e n t a + i o n  time for 



a l l  t e s t  stirnrlli was 4 5  s e c o n d s ,  t h e  r e t e n t i o n  i n t e r v a l  was 0 

s e c o n d s  f o r  h a l f  o f  t h e  s u b j e c t s  a n d  9 0  s e c o n d s  f o r  t h e  other 

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

~ i c t u r e s  wer9 p r r r i e c t e d  o n  a r e a r  p r o i e c t i o n  s c r e n n .  T h e  f a c e s  

were p r o l e c t s d  so  t h a t  e a c h  f a c e  i n  t h e  t c  b e  r e m e m b e r e d  (TBR) 

set  m e a s u r e d  1 1 / 4  i n c h e s  b y  1  1 / 2  i n c h e s  a n d  e a c h  face i n  t h e  

r e c o q n i t i o n  s e t  m e a s u r e d  1 i n c h  by 1  1 / 4  i n c h ~ s ,  S u b i e c t s  

r e s n o n s e s  were r e c o r d e d  o n  a 5 x 5  m a t r i x  l o c a t e d  o n  a  t a b l e  i n  

f r o n t  of t h e  r e a r  p r o l e c t i o n  s c r e e n .  T h o  r e c o q n i t i o n  s e t  w a s  a 

5x5  a r r a y  a n d  s u b j e c t s  were i n s t r u c t e d  t o  p l a c e  a m a r k e r  o n  

e a c h  s q u a r e  i n  t h e  m a t r i x  w h i c h  c o r r e s ~ o n d e d  t o  a  face i n  t h e  

a r r a y  which t h e v  r e m e m b e r e d  f r o m  the TBR set ,  S u b j e c t s  were 

p r o v i d e d  w i t h  1 2  m a r k e r s  a n d  were i n s t r u c t e d  t o  u s e  t h e m  a l l  

a n d  t o  t a k e  a s  l o n g  as  n e c e s s a r v  + o  m a k e  t h e i r   choice^. The 9 0  

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

w h a t e v e r  t h ~ v  c o u l d  t o  k e e p  f r o m  f o r q e t t i n q  t h e  faces.  

RESULTS 

T h e  results of e x p e r i m e n t .  I T  wpre a n a l y z e d  u s i n q  a 2 X 2 X 2  

ANOVA w i t h  d s l a y  a n d  s e x - o f - s u b j e c t  a s  b e t w e e n  s u h l e c + s  

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



S i q n i f i c a n t l v  more f e m a l e  t . h a n  male f a c e s  were r e c o q n i z e d  

correct lv ,  F (1,761 =28.83, ~ < . 0 0 1 ,  a p p a r e n t l y  + h e  f e m a l e  faces 

were e a s i e r  t o  re!nemWr i n  t h i s  set w h e r e a s  the male faces were 

e a s i e r  i n  t h ?  set used i n  e x p e r i m e n t  T.  Female s u b j e c t s  

recnanized s i s n i f i c a n t  ly more f a c e s  t h a n  ma19 

s u b l e c t s , F ( 1 , 7 6 ) = 1 1 . 6 9 ,  p<.005. T h e  m a i n  e f f o c t  f o r  d e l a v  was 
& 

n o t  s i q n i f i c n n t ,  F ( 1 , 7 6 1  =.05, p>.25.  

T h e  only i n t e r a c t i o n  w h i c h  was s i g n i f i c a n t  was t h e  

sex-of-subject X s e x - o f - f a c e  i n t e r a c t i o n ,  F ( 1 , 7 6 )  =5.69, p<.025. 

This i n t e r a c t i o n  is p l o t t e d  i n  P i s u r e  2. 

T h e  c e l l  m e a n s  a r e  shown  i n  Table 2. 

DELAY 

5. 2 7  

R A L E  SUBJECTS 

5 .  O S  

HALF FACES 

4 . 7 9  

NO DELAY 

5.2 '3  

F E M A L E  SUBJECTS 

5 . 4 4  

FEMALE FACES 

5 . 7 1  



F I G U R E  2 

nean correct r e c o q n i t i o n s  f o r  Female and M a l e  s u b - j e c t s  on 

Female a n d  n a l e  faces  i n  e x p e r i m e n t  I1 



0 m m m m m m - m m m m  Female SS 

0- Male Ss 

L 

0 - I I 

MALE FEMALE 

FACES 



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

t h o s e  of M i l n e r  1 1 9 6 8 ) .  T h e r e  were n o  s i q n i f i c a ~ t  d i f f e r e n c e s  

b e t w e e n  s u h i e c t s  s c o r e s  at. 0 a n d  90 , s e c o n d  r e t e n t i o n  i n t e r v a l s .  

When t h e  r e s u l t s  f rom t h i s  e x p e r i m e n t  a r e  c o m b i n e 4  w i t h  t h o s e  

o f  e x p e r i m e n t  T they offer s t r o n q  e v i d e n c e  t h a t  n o r m a l  s u b t e c t s  

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

u n f i l l e d  r e t e n t i o n  i n t e r v a l .  

T h e s e  r e s u l t s  a r e  c o n s i s t e n t  w i t h  t h o s e  o f  S h a f f e r  a n d  

s h i f f c i n  (7972).  S h a f f e r  a n d  S h i f f r i n  c o n c l u d e d  t h a t  c o m p l e x  

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

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

p r e s e n t a t i o n .  T h u s ,  t h e  r e s u l t s  of  experiment.^ I a n d  TI 

s u p p o r t  S h a f f e r  a n d  S h i f f r i n ' s  r e s u l t s  f o r  t h i s  p a r t i c u l a r  

c l a s s  of c o m a l e x  v i s u a l  s t i m u l i .  s u b i e c t s  were a p p a r e n t l y  

u n a b l e  t o  i m p r o v e  t h e i r  memory d u r i n q  t h e  b l a n k  time d e s p i t e  

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

remember t h e  f a c e s .  I n  f a c t ,  s u b i e c t s  r e p o r t e d  t h a t  t h e y  were 

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

b l a n k  time. 



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

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

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

processes available f o r  v e r b a l  s t i m u l i .  N u m e r o u s  i n v e s t i q a t o r s  

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

v e r b a l  s t i m u l i  (e.q, R u n d u s ,  1971: S h i f f r i n ,  1 9 7 3 )  a n d  

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

of memory (i. e. A t k i n s o n  a n d  S h i f f r i n ,  1 9 6 8 ;  G l a n z e r  a n d  

C u n i t z ,  1 9 6 6 :  Wauqh a n d  N o r m a n , 1 9 6 5 )  . 

S h a f f e r  a n d  S h i f f r i n  ( 1 9 7 2 )  c o n c l u d e d  t h a t  s u b j e c t s  c o u l d  

n o t  r e h e a r s e  c o m p l e x  p i c t u r e s  b e c a u s e  l o n q e r  r e h e a r s a l  times 

d i d  n o t  lean t o  t h e  t r a n s f e r  of  more i n f o r m a t i o n  t o  l o n s  term 

memory (LTM) . H o w e v e r ,  r e c e n t  e x p e r i m e n t e r s  h a v e  q u e s t i o n e d  

w h s t  h e r  m o r e  r e h e a r s a l  n e c c e s s a r i l  y m e a n s  more t r a n s f e r  t o  LT?! 

( J a c o b y ,  1977;  J a c o b y  a n d  B a r t z ,  1 9 7 2 ;  Y o d i q l i a n i  a n d  S e a m o n ,  

1974  : R o e n k o r ,  1 9 7 4 ; ) .  T h u s ,  t h e  f i n d i n q  t h a t  more 

i n f o r m a t i o n  was n o t  t r a n s f e r r e d  t o  LTM d o e s  n o t  n e c e s s a r i l y  

mean t h a t  suhiects were n o t  r e h e a r s i n q  d u r i n q  t h e  b l a n k  time. 

A b e t t e r  way t o  m e a s u r e  s u b j e c t s  a b i l i t y  t o  r e h e a r s e  c o m p l e x  

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

m a i n t a i n  s u c h  i n f o r m a t i o n  i n  STY. 



Brown ( 1 9 5 R )  a n d  W t s r s o n  a n d  P e t e r s o n  ( 1 9 5 9 )  were a b l e  

t o  d e m o n s t r a t e  f o r q e t t i n q  o v e r  r e t e n t i o n  i n t e r v a l s  o f  f r o m  3 t o  

1 R  s e c o n d s  hv r e a u i r i n q  s u b j e c t s  t o  c o u n t  b a c k v a r d s  b y  t h r e e s  

d u r i n u  t h e  r e t e n t i o n  i n t e r v a l .  T h e s e  r e s u l t s  were i n t e r p r e t e d  

a s  i n d i c a t i n s  t h a t  c a u n t i n q  b a c k w a r d s  p r ~ v e n t e d  t h e  s u b i e c t s  

fron r e h e a r s i n q  the TRR items a n d  w i t h c u t  r e h e a r s a l  t h e y  were 

u n a b l e  t o  m a i n t a i n  t h e w  items i n  STY. T f  n o  d i s t r a c t o r  is 

u s a d  t o  p r e v e n t  r e h e a r s a l ,  t h e r e  is n o  f o r s e t t i n s  f rom STM 

( P e u n i e r ,  Fitz, a n d  M P u n i e r ,  1 9 7 2 :  M o d i q l i a n i  a n d  S e a m o n ,  

1 9 7 4 )  . 

R e ~ p e l  a n d  1Tnderwood ( 1 9 5 2 )  d e m o n s t r a t e d  t h a t  t h e  

f o r u o t t i n q  i v  a B r o w n - P e t e r s o n  t a s k  t a k e s  p l a c e  a c r o s s  t h e  

f i rs t  few t r i a l s  a n d  i s  a t  l e a s t  i n  p a r t  t h e  r e s u l t  o f  

p r o a c t i v e  i n h i h t i o n  (PT). On the f i rs t  t r i a l  t h e r e  i s  l i t t l e  

o r  n o  f o r s e t t i n s  r e q a r d l e s s  o f  t h e  l e n s t h  of + h e  r e t e n t i o n  

i n t ~ r v a l ,  h u t  t h e r e  is a s y s t e m a t i c  decrease i n  r ~ t ~ n t i o n  o n  

s u b s e u u e n t  t r i a l s  u n t i l  i t  r e a c h e s  a s y m p t o t e  o n  t r i a l  4 o r  5. 

W i c k e n s ,  B o r n  a n d  A l l e n  (1961 )  h a v e  s h o w n  t h % t  a f t e r  r e t e n t i o n  

d e c r e a s e s ,  t h e r e  is a s u b s e q u e n t  i n c r e a s e  i f  + h e  TBR i t e a s  a r e  

c h a n q e d  f r o n  l e t t e r s  t o  d i q i t s  o r  v i c e  v e r s a .  T h e y  t e r m e d  +his 

i n c r e a s e  i n  l e v e l  o f  r e t e n t i o n  a **releasew o f  p r o a c t i v e  

i n h i b i t i o n  (see W i c k e n s ,  1 9 7 0  f o r  a r e v i e w ) .  



T t  is clear from t h e s e  s t u d i e s  t h a t  f o r q e t t i n q  i n  STF is 

d e t e r m i n e d  b v  b o t h  t h e  l e n q t h  of t h e  r e t e n t i o n  i n t e r v a l  and t h e  

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

held c o n s t a n t - ,  r e t e n t i o n  d e c r e a s e s  w i t h  i n c r e a s e s  i n  r e t e n t  i o n  

i n t e r v a l .  I f ,  o n  t h e  o t h e r  h a n d ,  r e t e n t i o n  i n t e r v a l  i s  h e l d  

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

~ r e c e d i n q  t r i a l s .  Q o r q e t t i n q  d o e s  n o t  c c c u r  i n  e i t h e r  of t h e s e  

s i t u a t i o n s  u n l e s s  s u b j e c t s  a r e  ~ r e v ~ n t e d  from r e h ~ a r s i n q .  

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

s h o u l d  h e  f o r q e t t i n q  i n  STH w i t h o u t  t h e  u s e  of a d i s t r a c t o r  t o  

p r e v e n t  r e h e a r s a l .  Cermak (197  1)  resented s u b j e c t s  w i t h  

c o n ~ u t e r  q e n e r a t e d  free form s t i m u l i  w h i c h  were h i q h l y  s i m i l a r  

a n d  d i f f e r e d  a l o n q  d i m e n s i o n s  w h i c h  were d i f f i c u l +  t o  

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

r e c o q n i t i o n s  a s  r e t e n t i o n  i n t e r v a l  i n c r e a s e s .  T h e  s h a p e  of h i s  

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

a n d  P e t e r s o n  (1959)  f o r  e q u i v a l e n t  i n t e r v a l s  bur: C e r a r a k V s  

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

C e r m a k  d i d  not c a m m e n t  on t h i s  a s p e c t  of h i s  d a t a ,  i t  can be 

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

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

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

~ i c t u r c l s  s h o u l d  a l s o  s h o w  a s i q n i f i c a n t  b u i l d u p  a n d  release of 



PT i n  a  B r o w n - P e t e r s o n  S T Y  t a s k  w i t h o u t  +he u s e  o f  a  d i s t r a c t o r  

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

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

~ r e c e d i n s  t r i a l s  i n c r e a s e s  l u s t  a s  t h e r e  i s  when  s u b j e c t s  a r e  

~ r a v e n t e d  frqm r e b e a r s i n q  v e r b a l  items. T h e  t h i r d  e x p e r i m e n t  

was d e s i q n e d  t o  t e s t  + h i ?  h y p o t h e s i s .  

EXPFRTMENT TTI 

METHOD 

S u b i e c + s -  s u b j e c t s  were 6 0  m a l e  a n d  60 female v o l u n t e e r s  

who p a r t i c i p a t e d  i n  the experiment a s  p a r t  o f  a [ J n i v e r s i t p  O p e n  

H o u s e .  T h e y  were s o l i c i t e d  bv a s i q n  w h i c h  r e a d  " T e s t  your  

memory f o r  f a c e s w .  

f l a t e r i 3 l s  a n d  p r o c e d u r e -  a k o d a k  s l i d e  p r o i e c t o r  was 

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

p r e s e n t a t i o n .    he t e m p o r a l  p a r a m e + e r s  a n d  s e q u e n c e s  were 

c o n t r o l l e d  h v  G r a s q n - S t a d l e r  timers a n d  r e l avs ,  A l l  e q u i n m e n t  

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

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

were p a t c h e d  i n t o  t h e  b o o t h .  



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

u n i v e r s i t y  y e a r b o o k  a n d  were c h c s e n  t o  m i n i m i z e  d i s t i n q u i s h i n q  

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

Y ~ C .  T h e  f a c o s  were s o r t e d  i n t o  10 a r r a y s  of 1 2  faces  e a c h  t o  

form t h e  r e c q q n i t i o n  se ts .  F i v e  of t h e  r e c o q n i t i o n  se t s  were 

a l l  male  faces  a n d  f i v e  were a l l  female f a c e s .  F rom e a c h  

r e c o q n i t i o n  set 1 f a c e s  were s e l e c t e d  r a n d o m l y  t o  be used a s  

t h e  TBF i?ems, T h e  r e c o s n i + i o n  s e t s  a n d  + h e  T B R  i tems were 

p h o t o q r a p h e d  o n t o  ? 5 m m  s l i d e  f i lm.  T h e  TBP items were a r r a n q e d  

i n  a row h o r i z o n t a l l y .  The r e c o q n i t i o n  s e t s  { i n c l u d i n q  t h e  7 

TBR items a n d  9 f o i l s )  were a r r a n q e d  i n t o  a 4x3 a r r a y  w i t h  a 

n u m b e r  u n d e r  e a c h  f a c e ,  The s u b j e c t s  t a s k  was t o  select t h e  

T B R  items f r o m  t h o  12  faces i n  t h e  r e c o q n i t i o n  set.. T h e  o r d e r  

of p r e s e n t a t i o n  was c o u n t e r b a l a n c e d  s o  t h a t  each  set of f aces  

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

A l l  s u b i e c t s  r e c e i v e d  f i v e  B r o w n - P e t e r s o n  t r i a l s .  A 

t r i a l  c o n s i s t e d  o f :  a f i v e  s e c o n d  w a r n i n q  s i q r a l  la  q r e e n  

l i q h t ) ;  a f i v e  s e c o n d  p r e s e n t a t i o n  o f  t h e  TBR items; a 20 

s e c o n d  u n f i l l e d  r e t e n t i o n  i n t e r v a l :  a n d  a 20 s e c o n d  r e c o q n i t i o n  

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

set was p r o j e c t e d  a n d  the s u b j e c t  w r o t e  down + h e  n u m b e r s  of t h e  f aces  

w h i c h  h e  r e c o q n i z e d  a s  t h e  TBF items. T h e  w a r n i n q  a n d  

r e c o q n i t i o n  p e r i o d  l i q h t s  were l o c a t e d  i n  f r o n t  of the S. T h e  



o f f s e t  of e a c h  t r i a l  was i amed ia t e lv  fo l l cwed  b y  t h e  o n s e t  of 

t h e  next  t r i a l ,  

The s u b i e c t s  were 3ss iqned  t o  one of  4 qroups,  Each 

C I ~ O U P  was comprised o f  15 males a n d  15 females. There  were 2 

c o n + r o l  srouws a n d  2 expe r imen t a l  q r o u p s .  O n e  c o n t r o l  qroup 

saw t r i a d s  o f  male f a c e s  f o r  a l l  five t r i a l s  and t h e  o t h e r  

c o n t r o l  qrouw saw t r i a d s  of female f a c e s  f o r  a l l  f i v e  t r i a l s  I n  

t h e  expe r imen t a l  c o n d i t i o n s ,  one qroup saw 4 t r i a l s  of  male 

f a c e s  and swi tched  t o  fentale f a c e s  on t r i a l  5, and t h e  o t h e r  

qroup saw 4 t r i a l s  of female f a c e s  and s w i t c h e d  t o  a a l e  f a c e s  

on t r i a l  5 ,  

Responses were s c o r e d  by a i v i n q  one po in t  f o r  each 

c o r r e c t l y  recoqn ized  f a c e  and one  a d d i t i o n a l  p o i n t  i f  all 3 

f a c e s  were i n  t h e  c o r r e c t  o r d e r  { W i c k e n s ,  Born and A l l e n ,  

1 9 6 7 ) .  

T h e  effects of sex-of - sub jec t ,  sex-of- face ,  

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

t h e  s h i f t  were analvzed h v  an  APOVA, T h e  only  s i q n i f i c a n t  



e f f e c t  was t h a t  o f  t r i a l s ,  F ( 3 , 3 3 6 ) = 1 6 . 2 2 ,  p < . 0 0 1 ,  indicat- in^ a 

b u i l d u p  o f  P T .  T h e  m e a n s  f o r  t r i a l s  1 ,  2 ,  3 ,  a n d  4 were 2.53,  

2 . 1 1 ,  1 . 9 4 ,  a n d  1 . 8 0  r e s p e c t i v e l y .  

A s e p a r a t e  ANOVA was c a r r i e d  o u t  t o  assess t h e  e f f e c t s  of 

s e x - o f - s u b j e c t  , s e x - o f  - + a c e ,  a n d  e x ~ e r i m e n t a l - c o n t r o l  

c o n d i t i o n s  on  t r i a l  5. T h e  o n l y  s i q n i f i c a n t  r e s u l t  was t h e  

m a i n  effect f o r  e x p e r i m e n t a l - c o n t r o l  c o n d i t i o n s ,  P ( 1  , I  1 2 )  = 5 . 0 5 ,  

nC.05. On the f i f t h  t r i a l  t .he  mean f o r  the e x p e r i m e n t a l  q r o u p s  

was h i q h e r  t h a n  the inpan f o r  t h e  c o n t r o l  q r o u D s ,  i n d i c a t i n q  a 

release  of  ~ r o a c t i v e  i n h i k i t i o n ,  The mean f o r  t h e  e x p e r i m e n t a l  

q r o u p  was 2 .35 a n d  t . h e  mean f o r  c o n t r o l s  was 1.81, T h e  r e s u l t s  

a r e  plotted i n  F i q u r e  3. 



F I G f l R T  3 

P e r c e n t  correct  across t r i a l s  f o r  experiments 1 a n d  c o n t r o l  

suhiects i n  e x p e r i m e n t  TTT 



- Experimental 
mmmmmmmmommmmm Control 

or I a I I J 

0 1 2 3 4 5 
TRIALS 



T h e  r e s u l t s  of e x p e r i m e n t  TI1 s u p p o r t  t h e  h y p o + h e s i s  t h a t  

s u b i e c t s  d o  not e f f e c t i v e l y  r e h e a r s e  u i c t u r e s  of h u m a n  faces .  

T h e r e  is a s j s n i f i c a n t  d e c r e m e n t  i n  r e t e n t i o n  a c r o s s  t r i a l s  

d e s p i t e  t h e  f a c t  t h a t  t h e  r e t e n t i o n  i n t e r v a l  was u n f i l l e d .  'Lf 

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

t o  m a i n t a i n  t h e m  i n  STM d u r i n q  t h e  r e t e n t i o n  i n t e r v a l  a n d  t h e r e  

w o u l d  h a v e  been n o  b u i l d u p  of  PT, 

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

n o t  e f f e c t i v - l y  r e h e a r s e  p i c t u r e s  of human f a c e s ,  i t  is n o t  

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

t h e m  less e f f e c t i v e l v .  T i  i s  p o s s i h l e  t h a t  s u h i e c + s  do 

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

ef f e c t i v s  t h a n  r e h e a r s i n q  v e r h a l  s t i m u l i ,  E x v e r i n e n t  T V  was 

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

Tf s u h i e c t s  r e h e a r s e  t h e  f aces  a t  all, f i l l i n q  t h e  

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

r e h e a r s a l  a n d  r e t e n t i o n  s h o u l d  be lower t h a n  w i + h  n o  

d i s t r a c t o r ,  T f ,  o n  t h e  o t h e r  h a n d ,  s u h i e c t s  d o  n o t  r ~ h e a r s e  



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

d i s t r a c t o r  a n d  no  d i s t r a c t o r  c o n d i t i o n s .  

PXPFRTMENT TV 

S u h i e c t s -  T h e  s u b i e c t s  were 6 0  male a n d  60 female  

s t u d e n t s  at S i m o n  P r a s e r  U n i v e r s i t y  who v o l u n t e e r e d  t o  

p a r t i c i p a t e  a n d  were p a i d  $ 1 . 0 0 .  

M a t e r i a l s  a n d  P r n c e d u r e -  T h e  p r o c e d u r e  f o r  + h i s  

e x ~ s r i m e n t  was  i d ~ n t i c a l  t o  t h a t  of o x ~ e r i m e n t  T T I  e x c e p t  t h a t  

+ h e  r e t e n t i o n  i n t e r v a l  i n  t h i s  e x p e r i m e n t  was f i l l e d  w i t h  a n  

i n t e r v e n i n q  a c t i v i  t y ,  An a d d i t i o n a l  k o d a k  s l i d e  p ro jec to r  was 

c o u p l e d  w i t h  a G e r k r a n d s  e l e c t r o n i c  timer t o  p r e s q n t  t h e  

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

i n t o  t h e  b o o t h .  T m m e d i a t e l y  f o l l o w i n q  t h e  o f f s e t  o f  t h e  

p r e s e n t a t i o n  i n t e r v a l  a 3 d i q i t  n u m b e r  w a s  p r o j e c t e d  i n t o  t h e  

b o o t h  f o r  3 s e c o n d s  a n d  t h e  m e t r o n o m e  h e q a n  + i c k i n q .  S u b i e c t s  

were i n s t r u c t e d  t o  r e a d  the n u m b e r  a l o u d  a n d  c o u n t  b a c k w a r d s  

froa t h e  n u m b e r  b y  t h r e e s ,  onp diqit w i t h  e a c h  t i c k  of t h e  

m e t r o n o m e .  T h e  m e t r o n o m e  was s e t  a t  3 b e a t s  per s e c o n d  a n d  

s u b j e c t s  were g i v e n  practice a t  c o u n t i n q  b e f o r e  t h e  e x p e r i m e n t  

b e q a n .  T h e  c o u n t i n a  was m o n i t o r e d  by  + h e  e x p e r i m e n t e r  t h r o u q h  

a n  i n t e r c o m .  



RESULTS 

R e s p o n ~ e s  were s c o r e d  a s  i n  e x p e r i m e n t  T T T ,  one p o i n t  

f o r  e a c h  correct r e s n o n s e  a n d  o n e  p o i n t  f c r  c o r r e c t  o r d e r .  

T h e  e f fec ts  of s e x - o f - s u k i e c t ,  s e x - o f - f a c e ,  

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

t h e  s h i f t  were a n a l v z e d  b y  a n  a n a l y s i s  o f  v a r i a n c e .  T h e  o n l y  

s i q n i f i c a n t  e f f e c t  was t h a t  c f  t r i a l s ,  F ( 3 , 3 3 6 ) = 7 . 3 0 ,  p < . 0 1 ,  

i n d i c a t i n q  a b u i l d u p  of PT, T h e  m e a n s  f o r  t r i a l s  1, 2, 3, a n d  

4 were 2 .79 ,  1-95 .  1 - 9 8 ,  a n d  1.98 r e s p e c + i v e l v ,  

A s e p a r a t e  a n a l y s i s  of v a r i a n c e  was c a r r i e d  o u t .  t o  assess 

t h e  effects of s e x - o f - s u b j e c t ,  s e x - o f - f a c e ,  a n d  

e x v s r i l a e n t a l - c o n t r o l  c o n d i t i o n s  o n  t r i a l  5, T h e  main effect 

f o r  e x p e r i m e n t a l - c o n t r o l  c o n d i t i o n s  was s i q n i  f i c a n t  , 

F ( 7 , l l 2 )  = 5 , 4 6 ,  p<. 0 2 5 ,  i n d i c a t i n q  a r e l e a s e  o f  p r o a c t i v e  

i n h i b i t i o n  fo r  t h e  e x p e r i m e n t a l  q r o u p ,  T h e  mean  f o r  t h e  

e x ~ e r i m e n t a l  q r o u p  was 2 .10  a n d  t h e  mean  f a r  t h e  c o n t r o l  q r o u p  

was 1 - 7 0 .  "he r e s u l t s  a r e  p l o t t e d  i n  f i q u r e  4, T h e  m a i n  

e f f e c t  f o r  s e x - o f - f a c e  was a l s o  s i q n i f i c a n t ,  i n d i c a t i n q  t h a t  o n  

t r i a l  5 t h e  male f a c e s  were r e c o q n i z e d  c o r r e c t l y  more o f t e n  

t h e n  t h e  female f a c e s .  T h e  mean f o r  male f aces  was 2 . 7 5  a n d  

fo r  female f a ce s  1.65, T h e r e  were nr) o t h e r  s i q n i f i c a n t  

effects.  



FIGURE 4 

D e r c ~ n t  c o r r e c t  across t r i a l s  f o r  exps r imen t a l  a n d  control 

s u b j e c t s  in experiment TV 
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f t  w o u l d  h e  o f  i n t e r e s t  t o  c o m p a r e  t h e  r e s u l t s  i n  

e x p e r i m e n t s  I T 1  a n d  TV t o  assess t h e  r e l a t i v e  e f f e c t s  o f  

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

p o p u l a t i o n s  i n  t h e  t w o  e x p e r i m e n t s  were d i f f e r e n t .  T h u s ,  

e x p e r i m e n t s  l i , e .  d i s t r a c t i o n  v e r s u s  no d i s t r a c t i o n )  i s  

c o n f o u n d e d  w i t h  s u b i e c t  p o p u l a t i ~ n s .  N e v e r t h e l e s s ,  a n  A N O V A  o n  

e x ~ ~ r i m e n t  I T T  a n d  e x p e r i a e n t  TV c o m b i n e d  , w i t h  e x p e r i m e n t  TI1 

v e r s u s  e x p e r t m e n t  I V  a s  a f a c t o r ,  r e v e a l e d  t h a t  n e i t h e r  the 

w a i n  effects ,  n c r  a n y  of  t h e  i n t e r a c t i o n  e f f ec t s  a s s c c i a t e d  w i t h  

e x p e r i m e n t s  n a p r o a c h e d  s i q n i f  i c a n c e .  W i t h  r e q a r d  t o  t h e  f i r s t  

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

a n a l v s i s ,  t h a t  of t r i a l s .  

W i t h  r e q a r d  t o  t h e  f i f t h  t r i a l ,  a  s e p a r a t e  ANOVA on 

e x p e r i m e n t  ITI a n d  e x p e r i m e n t  IV c o m b i n e d  a q a i n  r e v e a l e d  n o  

s i q n i f i c a n t  a f f e c t s  o r  i n t e r a c t i ~ n s  a s s o c i a t e d  w i +  h 

e x p e r i m e n t s ,  T h e r e  w a s  o n e  s i q n i f i c a n t .  m a i n  e f f e c t ,  t h e  m a i n  

effect  f o r  e x n e r i m e n t a l - c o n t r o l  c o n d i t i o n s  w h i c h  i n d i c a t e s  t h a t  

+ h e r e  w a s  a r e l ea se  of PT. The c o m b i n e d  r e s u l t s  of e x p e r i m e n t s  

Iil: a n d  TV a r o  p l o t t e d  i n  F i q u r e  5 ,  



F I G U R E  5 

percent correct. across t r i a l s  for experiments  111 and IV 
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DTSCUSTON 

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

s u b l e c t s  do n o t  r e h e a r s e  t h e  faces  a t  a l l .  T h e r e  were n o  

s i q n i f i c a n t  d i f f e r e n c e s  b e t w e e n  e x p e r i m e n t  ITI, w h i c h  h a d  

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

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

s u b l e c t s  were r e h e a r s i  nu  t h e  faces, t h e  i n t e r v e n i n g  a c t i v i t y  

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

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

of r e t e n t i o n  f o r  e x p e r i m e n t  TV, b u t  s u c h  a d r n p  i n  r e t e n t i o n  

was n o t  e v i d e n c e d  by t h e  d a t a .  It a p p e a r s  a s  i f  s u b j e c t s  d o  

n o t  r e h e a r s e  p i c t u r e s  of human faces  a n d  h e n c e  a r e  u n a b l e  t o  

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

CONCLVSIONS 

M i l n e r *  s (1  968) c r u c i a l  f i n d i n q  was t h a t  n o r m a l  s n b i e c t s  

i m p r o v e d  t h e i - r  memory f o r  f aces  o v e r  a n  u n f i l l e d  90 s e c o n d  

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

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

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





a sat of  6 f a c e s  when a l l  t h e  faces were available f o r  

i n s p e c t  i o n .  

Thq moqt p a r s i m o n i o u s  i n t e r p r e t a t i o n  of a l l  t h e  a k o v e  

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

i n  m a t c h i n q  f a c e s ,  w h e t h e r  t h e  mPmory tes t  is immediate o r  

d e l a v e d .  I n  d i f f e r e n t  terms, a n d  i n  a c c c r d  w i t h  f l i lner's  

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

lobectomies, + h e r e  i s  n o  e v i d e n c e  t o  i n d i c a t e  t h a t  t h e  d e f i c i t .  

is r e l a t i v e l v  more P r o n o u n c e d  f o r  i m m e d i a t e  as c o m p a r e d  t o  

d e l a y e d  tes ts ,  As i m p l i e d  b y  + h e  f o r e q o i n q  , i t  i s  important 

t o  n o t e  t h a t  a l l  o f  t h e  t a s k s  m e n t i o n e d  a b o v e  i n v o l v e  a memory 

component . .  ( E v e n  m a t c h i n q  f aces  i n v o l v e s  r e m e m b e r i n q  t h e  t e s t  

face d u r i n q  t h e  i n t e r v a l  t h a t  f i x a t i o n  s h i f t s  f r o m  i t  t o  t h e  

r e c o q n i t j o n  se t , )  

Tn sum t h e  f o l l o v i n q  c o n c l u s i o n s  seem v a r r a n t e d :  (a) 

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

u n f i l l e d  r e t e n t i o n  i n t e r v a l s  of 90 s e c o n d s  a n d  p r o b a b l v  more; 

a n d  (b) r i q h t  h e m i s v h e r e  l e s i o n s  l e a d  to a q e n e r a l i z e d  d e f i c i t  

i n  memory fo r  faces,  w h e t h e r  t h e  memory t e s t  i s  d e l a y e d  o r  

i m m e d i a t e .  



Tn h o t h  e x n s r i m s n t s  T a n d  I T  t h e r e  was a  s i q n i f i c a n t  

s e x - o f - s u b j e c t  X s e x - o f - f a c e  i n t e r a c t i o n .  T h i s  is  a n  

i n t e r e s t i  n q  i f s o m e w h a t  p u z z l i n q  r e s u l t .  The  d a t a  s h o w  t h a t  

f e m a l e  s u b j e c t s  r e c c q n i z e  more f e m a l e  f a c e s  t h a n  male s u b j e c t s  

d o ,  b u t  male a n d  f e m a l e  s u k j e c t s  r e c o q n i z e  e q u a l  n u a b e r s  o f  

m a l e  faces. L e c k a r t ,  K e e l i n q  a n d  B a k a n  (1966) r e p o r t e d  t h a t  

female s u b i e c t s  s D e n t  more time l o o k i n q  a t  p i c t u r e s  of females, 

w h e r e a s  males s h o w e d  n o  p r e f e r e n c e s  f o r  male or female 

o i c t u r e s .  

Ti females l o o k e d  a t  t h e  female f a c e s  l o n q e r ,  t h i s  c o u l d  

e x p l a i n  t h e  s i q n i f i c a n t  i n t e r a c t - i o n  f o r  e x p e r i m e n t  TT w h e r e  t h e  

m a l ~  a n d  f e m a l e  f a c e s  were i n t e r m i x e d .  T t  d o e s n ' t  e x p l a i n  t h e  

r e s u l t s  of e x p e r i m e n t  T h o w e v e r ,  b e c a u s e  i n  e x p e r i m e n t  I male 

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

s i m i l a r i t y  of t h e  r e s u l t s  f r o m  t h e  two e x p e r i m e n t s ,  i t  v o u l d  be 

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

e x ~ e r  i n e n t s .  

O n e  p o s s i b l e  e x p l a n a t i o n  is t h a t  women c a n  d i f f e r e n t i a t e  

v a r i o u s  h a i r s t y l e s  a n d  q i v e  t h e m  v w b a l  labels. T h e s e  l a b e l s  

c a n  t h e n  h e  u s e d  t o  h ~ l n  r e c o q n i z e  t h e  correct f a c e s ,  rlen a r e  

 roba ably less  a d e p t  a t  l a k e l i n q  h a i r s t y l e s  a n d  c o n s e q u e n t l y  

w o u l d n ' t  he  a b l e  t o  u s e  t h i s  s t r a t e q y  a s  s u c c e s s f u l l y  a s  women. 



Y a n v  of t h e  f e m a l e  s u b j e c t s  r e a a r k e d  t h a t  t h e y  f o u n d  t h e  

w o n e n 8 s  faces  easier b e c a u s e  t h e i r  h a i r s t y l e s  were d i f f e r e n t  

h u t  t h e  men a l l  l o o k e d  t h e  same. A S  t h e  p i c t u r e s  used i n  

e x p e r i m e n t s  T a n d  I T  v e r e  f a i r l v  o l d ,  t h e  m e n ' s  h a i r s t - y l e s  were 

all s h o r t  a n d  s imi la r .  ~t is  a l s o  i n t e r e s t i n q  t o  n o t e  t h a t  i n  

e x p e r i m e n t s  TIT a n d  IV t h e  h a i r  was t r immed from t h e  p i c t u r e s  

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

T h i s  is  a l l  pcst  h o c  r e a s o n i n s ,  h o w e v e r ,  a n d  o n l y  f u r t h e r  

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

f i n d i n q s .  

W o r a a l  s u b j e c t s  u s u a l l y  r e h e a r s e  v e r b a l  m a t e r i a l s  d n r i n q  

a n  u n f i l l e d  r e t e n t  i o n  i n t e r v a l  a n d  ?+ i l n e r ' s  r e s u l t s  s u q q e s t e d  

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

i n  h e r  s t u d y  t o  i m p r o v e  t h e i r  memory o v e r  t h e  90 s e c c n d  

i n t e r v a l .  E x ~ e r m o n t s  I I T  a n d  TV o f f e r  e v i d e n c e  t h a t  t h e s e  

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

I T 1  d e m o n s t r a t e d  t h a t  s n b i e c t s  were u n a b l e  t o  m a i n t a i n  p i c t u r e s  

of human f aces  i n  STM d u r i n q  a n  u n f i l l e d  r e t e n t i o n  i n t e r v a l .  

I n  STM e x p e r i m e n t s  u s i n s  v e r b a l  m a t e r i a l s  s u b l e c t s  a r e  a b l e  t o  

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

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

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



i n t f e ~ e n d e n t  of t r i a l  n u m b e r  ( N e u n i e r ,  R i t z  a n d  H e n n i e r ,  1973: 
* 

V o 3 i q l i a n i  a n d  S e a m o n ,  1 9 7 4 ) .  S i n c e  i n  e x p e r i m e n t  TIT 

r e t e n t i o n  i n t e r v a l  w a s  u n f i l l e d  t h e  s u b i e c t s  were free t o  .,, 
a ,  

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

do so, Despite t h i s ,  memory d e c r e a s e d  o v e r  t r i a l s ,  t h a t  is, 

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

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

t r i a l  5 when  t h e  s e x  o f  t h e  s t i m u l i  was c h a n q e d .  T h e r e f o r e ,  

t h i s  e x p e r i m - n +  p r o v i d e s  s t r o n q  e v i d e n c e  t h a t  s u b j e c t s  d o  n o t  

e f f e c t i v e l v  rehearse  c o m p l e x  v i s u a l  s t i m u l i ,  If i t  i s  a s s u m e d  

t h a t  t h e  s u h i e c t  p o p u l a t i o n s  i n  e x p e r i m e n t s  T T I  a n d  lV d i d  n o t  

d l f f e r  i n  t h e i r  a b i l L t v  t o  perform + h i s  t a s k ,  ( a n  a s s u m p t i o n  

r e c e i v i n q  some s u p p o r t  i n  l i q h t  of  t h e  f a c t  t h a t  there  were n o  

s i q n i f  i c a n t  effects associa  tea w i t h  e x p e r i m e n t s  i n  t h e  c o m b i n e d  

a n a 1 v s i . s ) .  t h e n  e x p e r i m e n t  I V  s t r e n q t h e n s  t h e  p r e v i o u s  a r q u a e n t  

by d e m o n s t r a t i n q  t h a t  t h e r e  i s  n o  d i f f e r e n c e  i n  r e t e n t i o n  

w h e t h e r  a n  u n f i l l e d  r e t e n t i o n  i n t e r v a l  i s  used o r  a n  i n t e r v a l  

f i l l e d  w i t h  a v e r b a l  d i s t r a c t o r  t a s k ,  Tf s u b i e c t s  were a b l e  t o  

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

t h i s  r e h e a r s 3 1  a n d  c a u s e d  a decrease i n  r e t e n t i o n  r e l a t i v e  to  

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

effect of d i s t r a c t o r  task is i n v e s t i q a t e d  w i t h i n  a sinqle 

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



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

q ~ 9 r n s  a u p r o ~ r i a + e .  R e h e a r s a l  h a s  s o  f a r  b e e n  c o n s i d e r e d  a 

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

r e h ~ a r s e  t h e  s t i m u l i  i s  e s s e n t i a l l y  t h e  same a s  c o n c l u d i n q  t h a t  

they do n o t  v e r b a l i z e  t h e m .  n n e  c o u l d  a r q u e  + h a t  r e h e a r s a l  is 

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

D r s v e n t i n q  r 2 h e a r s a l  i f  i t  i n v o l v e s  p r o c e s s i n s  i n f o r m a t i o n  i n  

t h e  same m o d 3 l i t v  a s  t h e  TBR i t ems .  

T h i s  p ~ s s l h i  l i t y ,  h o w e v e r ,  is n o t  well s u p p o r t e d  b y  t h e  

d a t a .  E v e n  i f  o n e  a r q u o s  t h a +  t h e  f a ce s  a r e  r e h e a r s e d  

v i s u a l l y ,  E x p e r i m e n t  T T T  demonstrates t h a t  + h i  s t y p e  of 

r e h e a r s a l  i s  a p p a r e n t l y  n o t  v e r v  e f f e c t i v e  i n  p r e v e n t i n q  the 

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

a s  a v o r b a l  process,  or a process  w h i c h  is p o s s i b l e  i n  a l l  

m o d a l i t i e s ,  o n e  of  i ts f u n c t i o n s  i s  t o  m a i n t a i n  i n f o r m a t i o n  i n  

S T Y .  C h a n s i n q  t h e  d e f i n i t i o n  of r e h n a r s a l  d a ~ s  n o t  a l t e r  t h e  

f i n d i n q  i n  t h i s  s + u d v  a n d  i n  C e r m a F f s  ( 1 9 7 7 )  t h a t  s u b i e c t s  were 

a D D a r e n t l y  u n a b l e  t o  m a i n t a i n  c o m ~ l e x  v i s u a l  s t i m u l i  i n  STP!. 

This i n a h i l i e v  t o  m a i n t a i n  items i n  ST?! i n d i c a t e s  t h a t  t h e  

c o n t r o l  process o f  r e h e a r s a l  may n o +  h e  a v a i l a b l e  f o r  c o m p l e x  

v i s u a  1 st i m u l  i. 



T l n t i l  r e c e n t l y ,  many memory t h e o r i s t s  r e s t r i c t e d  s h o r t  

term s t o r a q e  t o  a n  a u d i + o r y - v e r b a l - l i n q u i s t i c  p r o c e s s  ( e .  q. 

C r o w d e r  a n d  y o r t o n ,  1969;  L a u q h e r y ,  1969 :  S p e r l i n q ,  1 9 6 7 ) -  As 

Fo.itman h a s  c o m m e n t e d ,  " T h e  o r i g i n  o f  t h i s  s o m e w h a t  

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

t o  t h e  i d e n t i f i c a t i o n  of STS a s  a  h o l d i n q  m e c h a n i s m  i n  w h i c h  

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

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

form." (p. 296 ,1975 ) .  T h e  f i n d i n q  t h a t  s u b i e c t s  d o  n o t  seem 

a b l e  t o  r e h e a r s e  c o m p l e x  p i c t u r e s  s u q q e s t s  t h a t  t h e y  were 

s t o r e d  v i s u a l l y  a n d  not r e c o d e d  i n t o  a n  a u d i t o r y  form, 

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

v i s u a l  c o d e s  i n  STH, P o s n e r  a n d  M i t c h e l l  (1967)  h a v e  

i n v e s t i q a t e d  how s u b i e c t s  d e c i d e  i f  t w o  1 . e t t c . r ~  a re  i d e n t i c a l .  

n s i n q  a s a m e d i f f e r e n +  r e a c t i o n  time t a s k  t h e y  f o u n d  t h a t  

r e s p o n s e s  were s i q n i f i c a n t l y  f a s t e r  when +he s t i m u l i  were 

n h v s i c a l l y  i d e n t i c a l  fe.9. A A )  t h a n  when t h e y  s h a r e d  t h e  s a m e  

name h u t  were p r i  n t e d  i n  d i f f e r e n t  c a s e s  (e,q. 4 a ) .  T h e y  

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

r e ~ r e s e n t a t i c n s  of  t h e  l e t t e r s ,  a n d  name matches are m a d e  b y  

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

r e p r e s e n t a t i o n s .  T h e  name m a t c h e s  t a k e  l o n q e r  h e c a u s e  t h e  

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



P o s n e r  (1969)  f o u n d  t h a t  t h i s  v i s u a l  r e p r e s e n + a + i o n  c o u l d  b e  

m a i n t a i n e d  f ~ r  a b o u t  7 s e c o n d s ,  S t e r n b e r q  (1967) h a s  a l s o  

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

v i s u a l  r e p r e s e n t a t i o n s ,  H e  a r q u e d  t h a t  t h e  s p e e d  of t h e  

c o r n ~ a r i s o n s  f a p o r n x i m a  t e l  v 35 m i l l i s e c o n d s  per c o m p a r i s o n )  is 

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

e x p a r  i ment  u s i  n q  c o m p u t e r  q e n e r a t - e d  s h a p e s ,  C e r m a k  c o n c l u d e d  

t h a t  n n o n v e r h a l  r s p r e s e n + a t i o n s  o f  v i s u a l  i n F o r m a + i o n  can b e  

r e m e m b e r e d  f ? r  w r i o d s  s p a n n i n q  w h a t  i s  o f t e n  t h o u q h t  o f  a s  t h e  

e x t e n t  of s h o r t  term memory." ( p . 2 1 0 ) .  

Neal Krol l ,  S t a n l e y  P a r k i n s o n  a n d  t h e r e  a s soc i a t e s  h a v e  

r e p o r t e d  a ser ies  o f  e x m r i m e n t s  i n  w h i c h  t h e  s u b j e c t s  a r e  

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

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

v i s u a l l v  {see Krol l ,  1 9 7 6  f o r  a  review), If  t h e  v i s u a l  l e t t e r  

is r e c o d e d  i n t o  a v e r b a l  form, t h e  two t y p e s  of  p r e s e n t a t i o n  

s h o u l d  h e  e q u i v a l e n t ,  After 10-20 s e c o n d s  o f  s h a d o w i n q ,  

h o w e v e r ,  r e t e n t i o n  of t h e  v i s u a l  l e t t e r  is s u p e r i o r  t o  t h a t  of 

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

s i m i l a r  t o  +he t a r q e t  l e t t e r ,  r e t e n t i o n  o f  t h e  t a r q a t  l e t t e r  is  

l o w e r e d  when i t  i s  p r e s ~ n t e d  a u r a l l y  b u t  n o t  when i t  is 

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

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



f o r m a t .  P a r k i n s o n  ( 1 9 7 ? )  h a s  a l s o  s h o w n  t h a t .  t h e  r e c e n c y  

o f f q c t  of a c , ~ r i a l  p o s i t i o n  c u r v e  f o r  v i s u a l l v  p r e s e n t e d  

l e t t e r s  i s u n a f f e c t e d  bv 20 s e c o n d s  of  i n t e r p o l a t e d  s h a d o v i n q .  

With a u r a l  p r e s e n t a t  i n n ,  t h e  r e c e n c y  effect is eliminated b y  a n  

i n t e r p o l a t e d  d e l a v .  Hines (1975) f o u n d  t h e  r e c e n c y  e f f e c t  f o r  

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

T t  a p p a a r s  t h a t  i n f o r m a h i o n  i n  STM c a n  h e  r e p r e s e n t e d  

v i s u a l l v  i n  c e r t a i n  e x p e r i m e n t a l  s i t u a t i c n s .  T f  the s u b j e c t  i s  

a s k e d  t a  m a k ~  a  c o m p a r i s o n  a s  q u i c k l y  a s  p o s s i b l e  (Posner, 

1967; S t e r n b n r q .  1 9 6 7 1 ,  i f  v e r b a l  c o d i n q  is d i f f i c u l t .  o r  

4 i s a d v a n t a q + o u s  ( P r o l l ,  P a r k i n s o n ,  e t .  a l , ,  7 9 7 2 1 ,  o r  i f  t h e  

s t i m u l i  a r e  n o t  e a s i l v  v e r b a l i z e d  ( C s r m a k  , 1 9 7 1 ;  A i n e s ,  19751 

t h ?  r e p r e s e n t a t i o n  is l i k e l v  t o  h e  v i s u a l ,  R e c s n t  t h e o r e t i c a l  

f c l r m u l a t i  cn,  r e c o q n i z e  t h i s  (eq. u l a t z k y ,  1 9 7 5 ;  f l u r d o c k ,  1974) 

a n d  n o  l o n q e r  c o n s i d e r  i t  n e c e s s a r y  f o r  i n f o r m a t i o n  t o  be  

r e c o d e d  i n t o  a v o r k a l  f o r m  i n  STM.  

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

c c l n v i n c i  n s  f see  f o r  e x a m p l e  P o s t m a n ' s  a n a l - y s i s ,  1975) . A l t h n u q h  

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

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

p e r s p e c t i v e  n f  t h e  r e s e a r c h  is t h a t  i n f o r m a t i o n  i n  STV c a n  b e  

r e p r e s e n t e d  v i s u a l l y  a n d  v i s u a l  r e p r e s e n t a t i o n s  are p r o b a b l y  



s t o r e d  i n  t h e  r i q h t  h e m i s p h e r e .  G e f f e n ,  B r a d s h a w  a n d  N e t t l e t o n  

( 1 9 7 ? )  h a v e  Found  + h a +  r e a c t i o n  times i n  a P o s n e r  m a t c h i n q  + a s k  

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

p r e s e n t e d .  P h y s i c a l  ma t c h e s  a r e  f a s t . e r  i n  t h e  l e f t  v i s u a l  

f i e l d  a n d  name m a t c h e s  a r e  f a s t e r  i n  t h e  r i q h t  v l s u a l  f i e l d .  

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

r e p r e s e n t a t i o n  + h e  c o m p a r i s o n  t a k e s  p l a c e  i n  t h e  r i q h t  

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

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

l e f t  h e n i s p h s r e .  K l a t . z k v  a n d  A t k i n s o n  ( 1 9 7 7 )  h a v e  p r e s e n t e d  

s i m i l a r  d a t a  from t h e  S t e r n h e r q  p a r a d i q m .  T h e y  f o u n d  t h a t  

r e a c t i o n  times were f a s + e r  when  + h e  p r o b e s  were p r e s e n t e d  i n  

+ha l e f t  v i s u a l  f i e l d  u n l e s s  t h e   robe h a d  t o  h e  v e r b a l l y  

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

times were f 3 s t e r  i n  the r i q h t  v i s u a l  f i e l d .  T h e s e  d a t a  a l s o  

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

t h e  r i q h t  h e m i s p h e r e .  T h e  r e s u l t s  o f  D?e a n d  F o n t e n o t  ( 1 9 7 3 )  

u s i n q  n o n s e n s e  f i q u r e s  h a v e  a l r e 3 d y  b e e n  d i s c u s s e d .  T h e i r  

f i n d i n q  cf h i q h e r  r e c o q n i t i o n  f o r  f i q u r e s  p r e s e n t ~ d  3 n  t h e  l e f t  

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

Cermak  ( 1 9 7 1 )  a n d  F t i n e s  ( 1 9 7 5 )  a r e  s t o r e d  i n  the r i q h t  

h e m i s ~ h e r e .  T h e r e  is  n o  e v i d e n c e  y e t  tq i n d i c a t e  t h a t  s t i m u l i  

e n c o d e d  w h i l e  s h a i l o w i n q  a r e  s t o r e d  i n  t h e  r i q h t  h e m i s p h e r e .  Ti 

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



p r e d i c t  '.ha+ r e a c t i o n  t jmes t o  s u c h  s t i m u l i  w o u l d  h e  f a s t e r  

when t h e v  were p r e s e n t e d  i n  t h e  l ~ f t  v i s u a l  f i e l d .  

T h e  ~ v i d e n c e  t o  d a t e  i s  c e r t a i n l y  s u q q e s t i v o  t h a t  v i s u  a 1  

r e p r e s e n t a t i o n s  i n   ST^ a r e  s t o r e d  i n  t h e  r i q h t  h e m i s p h e r e  a n d  

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

r e s u l t s  o f  e x u e r i r n e n + s  T I 1  a n d  IV a d d  f u r t h e r  s u p p o r t  t o  t h i s  

c o n t e n t i o n  s i n c e  t h e r e  i s  much e v i d e n c e  t o  i n d i c a t e  t h a t  human 

f a c e s  a r e  s t o r e d  i n  t h e  r i q h t  hemisphere ( B e n t o n  a n d  V a n A l l e n ,  

1 9 6 8 :  n e R e n z '  a n d  S p i n n l o r ,  1966; D e R e n z i  P a q l i o n i  a n d  

S p i n n l e r ,  1968: W a r r i n q t o n  a n d  James, 1 9 6 7 :  Y i n ,  1 9 6 8 ) .  

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

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

i m p o r t a n t  c h a n q e  i n  p e r s p e c t i v e .  Prom t h e  p e r s p e c t i v e  of t h e  

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

be b e t t e r  t h f l u q h t  of a s  a v e r h a l - n o n v e r b a l  o n e  r a t h e r  t h a n  a  

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

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

i n f o r m a t i o n  c a n  b e  r e p r e s e n t e d  i n  the r i q h t  h e m i s p h e r e  i f  t h e  

s u b j e c t  i s  p r e v e n t ~ d  f r o m  v e r b a l i z i n q  i t .  The i m p o r t a n t  

3 i m e n s i o n  b e c o m e s  t h e  way i n  w h i c h  t h e  i n f o r m a t i o n  i s  e n c o d e d  

a n 3  n o t  + h e  i n p u t  m o d a l i t y .  



T h e  a ~ p a r e n t  i n a b i l i t y  t o  m a i n t a i n  n o n v e r b a l  i n f o r m a t i o n  

i v  STM differentiates t h i s  t y p e  o f  i n f o r m a t i o n  from v e r b a l  

i n f o r m a t i o n .  A t  t h e  s a m e  t imp ,  f o r q e t t i n q  f u n c t i o n s  o b t a i n e d  

fer n o n v e r b a l  items a c r o s s  t r i a l s  ( e x p e r i m e n t  TIT a n d  TV) a n d  

a c r o s s  r e t e n t  t o n  i n t e r v a l s  ( C e r m a k ,  1 9 7 1 )  a r e  a l m o s t  i d e n t i c a l  

i n  s h a p e  t o  t h o s e  o b t a i n e d  f o r  v e r b a l  items ( W i c k e n s ,  B o r n  a n d  

f i l l e n ,  1967:  P e t e r s o n  a n d  P e t e r s o n ,  1 9 5 9 ) .  T h u s ,  w h i l e  

r e h e a r s a l ,  a s  a  c o n t r o l  p r o c e s s ,  may not b e  a v a i l a b l e  t o  

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

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

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

t h e  same fo r  b o t h  t v ~ e s  o f  i n f o r m a t i o n .  

W a t k i n s ,  W a t t i n s ,  C r a i k  a n d  R a z u r y k  ( 1 9 7 3 )  h a v e  a r q u e d  

t h a t  2 a s p e c t s  af a d i s t r a c t o r  t a sk  i n f l u e n c e  f o r q e t t i n q ,  the 

d i f f i c u l t y  of +he t a s k  a n d  t h e  s i m i l a r i t y  o f  +he +.ask t o  t h e  

TFR items. T h e  d i f f i c l u t y  of the t a s k  c a u s e s  f o r q e t t i n q  by 

d i v e r t i n q  a t t e n t i o n  from t h e  T R R  items, a n d  t h e  s i m i l a r i t y  of 

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

t o  d i s c r i m i n a t e  b e t w e e n  memory items a n d  d i s t r a c t o r  items. 

Y u i l l e  a n d  T e r n e s  ( 1 9 7 5 )  a l s o  c o n c l u d e d  t h a t  b o t h  a t t e n t i o n  a n d  

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

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



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

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

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

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

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

T h e  r e s u l t s  of  p x p e r i m e n t s  111 a n d  TV a r e  c o n s i s t e n t  w i t h  

t h o s e  of P u i l l e  a n d  Tomes e x c e p t  t h a t  w h i l e  t h e s e  a u t h o r s  

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

r e t ? n t i o n ,  i n  t h e  p r e s e n t  e x p e r i m e n t s  t h e r e  w a s  n o  d e c r e m e n t .  

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

b e t w e e n  t h e  v i s u a l  s t i m u l i  u s e d  i n  the 2 s t u d i e s .  Their 

s t i m u l i  c o n s i s t e d  of e h a n q i n q  t h e  p o s i t i o n s  o f  b l a c k  a n d  w h i t e  

s q u a r e s  i n  a 4 x 4  m a t r i x  a n d  i t  is p o s s i b l e  t h a t  s u h j e c t s  were 

a b l e  t o  v e r b a l i z 2  some a s p e c t s  o f  t h e  s t i m u l i ,  * T h e  d e q r c r e  t o  

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

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

s t i m u l i .  

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

IT1 a n d  e x p e r i m e n t  I V  were c o m p a r a b l e  (see a l s o  p q ,  38 a n d  4 6 )  , 
t h e  p r e s e n t  r e s u l t s  e x t e n d  t h o s e  o f  Y u i l l e  a n d  " e r n e s  w i t h  

r e q a r d s  t o  t h e  s i m i l a r i t y  o f  TBP i tems a n d  d i s t r a c t o r  t a s k .  

When the TBR items a t e  n o n v e r b a l  a n d  t h e  d i s t r a c t o r  j s  v e r b a l ,  



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

re tent  i o n .  T h e  a t  t s n t i o n a l  d e m a n d s  of c o u n t j  n q  b a c k w a r d s  by 

t h r e e s  ( e x p e r i m e n t  IV) c e r t a i n l y  seem qreater  t h a n  t h o s e  of 

d c i n q  n c t  h i n o  ( e x u e r i  men t I T T )  b u t  r e c c q n i t i o n  scores were n o t  

s i q n i f i c a n t l v  d i f f e r e n t  f o r  t h e  2 e x p e r i m e n t s .  F u r t h e r  

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

a c r o s s  e x p e r i m e n t s  T T T  a n d  T V ,  a s  well a s  c o m ~ a r i n q  d i r e c t l v  

t h e  v i s u a l  s t - i m u l i  u s e d  b y  Y u i l l e  a n d  T e r n e s  a n d  t h o s e  used i n  

t h e   resent r e s e a r c h  i s  n e c e s s a r y  t o  clarify the d i f f e r e n c e s  i n  

t h s  two s t u d i e s .  
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