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ABSTRACT 

The e f f e c t o f r e p e t i t i o n on i c o n i c memory was examined 

u s i n g b o t h p a r t i a l and v/hole r e p o r t p r o c e d u r e s . I n whole 

r e p o r t Ss were t o r e p o r t as many l e t t e r s as p o s s i b l e f r o m 

a 3 by 5 l e t t e r d i s p l a y . The e s t i m a t e o f i n f o r m a t i o n 

a v a i l a b l e t o Ss from whole r e p o r t was t h e number o f l e t t e r s 

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

r e p o r t t h e Ss were cued t o r e p o r t as many l e t t e r s as p o s s i b l e 

from o n l y one row o f t h e d i s p l a y . The number o f c o r r e c t l y 

r e p o r t e d l e t t e r s f r o m t h a t cued row was m u l t i p l i e d t i m e s 

t h r e e t o y i e l d an e s t i m a t e o f t h e i n f o r m a t i o n a v a i l a b l e by 

t h e p a r t i a l r e p o r t p r o c e d u r e . 

I n Exps, I and I I 8 Sn were p r e s e n t e d 160 3 by 5 l e t t e r 

d i s p l a y s . E v e ry o t h e r p r e s e n t a t i o n was a r e p e a t e d d i s p l a y , 

y i e l d i n g 80 r e p e a t e d and 80 unique p r e s e n t a t i o n s . R e c a l l 

was t e s t e d e i t h e r 0, 300, 700, 1000 or 2000 msec, a f t e r t h e 

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

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

t h a n whole r e p o r t when r e c a l l was i m m e d i a t e l y a f t e r t h e 

s t i m u l u s t e r m i n a t e d . However, t h i s d i f f e r e n c e decreased as 

t h e cue t o r e c a l l was d e l a y e d , V/hole r e p o r t was lov/ and 

c o n s t a n t a c r o s s a l l r e t e n t i o n i n t e r v a l s , and p a r t i a l r e p o r t 

dropped t o t h a t l e v e l a f t e r an i n t e r v a l o f a second or two. 

• • • 
i n 



A l t h o u g h o v e r a l l performance improved w i t h r e p e t i t i o n , 

t h e i n d e x o f i c o n i c memory ( p a r t i a l r e p o r t minus whole 

r e p o r t ) was n o t d i f f e r e n t f o r t h e r e p e a t e d and non r e p e a t e d 

c o n d i t i o n s . U s i n g o n l y p a r t i a l r e p o r t and r e t e n t i o n 

i n t e r v a l s o f 0, 300 and 700 m s e c , Turvey (I967) found t h a t 

t h e r e p e t i t i o n c o n d i t i o n was n o t d i f f e r e n t f r o m t h e non-

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

Turvey (1967), The d i f f e r e n c e i n r e s u l t s betv/een Exps, 

I and I I on t h e one hand and Exp. H I and Turvey (1967) on 
t h e o t h e r may be due t o t h e i n c l u s i o n o f whole r e p o r t 

and l o n g e r r e t e n t i o n i n t e r v a l s i n Exps, I and I I , These 

c o n d i t i o n s were absent i n Exp, I I I and T u r v e y (1967). 

> 
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INTRODUCTION 

V i s u a l Memory 

Since Volkman (1859) f i r s t r e p o r t e d r e s e a r c h i n v/hich 

he used a t a c h i s t o s c o p e , a g r e a t many r e s e a r c h e r s have used 

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

i t has been used by p s y c h o l o g i s t s t o i n v e s t i g a t e t h e p r o ­

cesses o f human memory. I n these s t u d i e s t h e p r i m a r y con­

c e r n has been t h e assessment o f i n f o r m a t i o n w h i c h i s a v a i l ­

a b l e t o Ss a f t e r b r i e f v i s u a l exposures o f s t i m u l i . 

I n i960 S p e r l i n g proposed a methodology f o r s t u d y i n g 

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

s c o p i c a l l y . He f i r s t t e s t e d immediate memory f o r s t i m u l i 

p r e s e n t e d b r i e f l y and fo u n d t h a t Ss were a b l e t o r e c a l l 

o n l y about f i v e i t e m s r e g a r d l e s s o f t h e number, c l a s s or 

arrangement o f t h e i t e m s i n t h e d i s p l a y . Hov/ever, Ss o f t e n 

r e p o r t e d s e e i n g much more t h a n t h e y were a b l e t o r e c a l l . 

Based on t h e f a c t t h a t Ss r e p o r t s e e i n g more t h a n t h e y r e ­

c a l l , S p e r l i n g (i960) h y p o t h e s i z e d t h a t t h e l i m i t was on 

th e memory n o t t h e p e r c e p t i o n o f t h e i t e m s . To c i r c u m v e n t 

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

i n w h i c h he reduced t h e amount t h e S had t o r e p o r t from a 

d i s p l a y . 
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I n p a r t i a l r e p o r t an S was t o r e p o r t o n l y a d e s i g n a t e d 

p o r t i o n o f a m a t r i x , b u t he d i d n o t know v/hich p o r t i o n 

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

were sampled, and t h e S d i d n o t know v/hich p a r t o f t h e d i s ­

p l a y would be cued u n t i l a f t e r t h e s t i m u l u s t e r m i n a t e d , i t 

was assumed t h a t what he r e c a l l e d a c t u a l l y r e p r e s e n t e d o n l y 

a p o r t i o n o f v/hat was a v a i l a b l e t o him. I f , f o r example, 

an S v/as cued t o r e c a l l one t h i r d o f t h e d i s p l a y , t h e n t h r e e 

t i m e s t h e mean amount r e c a l l e d r e p r e s e n t s an e s t i m a t e o f 

t h e t o t a l amount o f i n f o r m a t i o n a v a i l a b l e t o t h e S, 

The purpose o f p a r t i a l r e p o r t i s t o e s t i m a t e t h e t o t a l 

i n f o r m a t i o n a v a i l a b l e t o an S a f t e r b r i e f v i s u a l s t i m u l a ­

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

t h e d i s p l a y i n p a r t i a l r e p o r t , t h e t o t a l amount o f i n f o r ­

m a t i o n a v a i l a b l e must be i n f e r r e d f r o m what t h e S a c t u a l l y 

. r e p o r t s . That i s , i f an S i s t o r e c a l l o n l y one t h i r d o f 

t h e d i s p l a y t h e n h i s t o t a l score i s t h r e e t i m e s t h e amount 

r e c a l l e d . T h e r e f o r e , t h e score an S r e c e i v e s i s m e r e l y an 

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

woul d be i n c o r r e c t t o assume t h a t p a r t i a l r e p o r t r e p r e s e n t s 

a l l t h e i n f o r m a t i o n a v a i l a b l e t o t h e S. 

I n t h e whole r e p o r t p r o c e d u r e Ss are asked t o r e p o r t 

a l l t h a t t h e y a re a b l e t o r e c a l l f r o m t h e d i s p l a y . As men­

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

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



i n f o r m a t i o n a v a i l a b l e i n a more permanent memory system 

e s t i m a t e d by t h e whole r e p o r t p r o c e d u r e . 

The e s t i m a t e o f i n f o r m a t i o n a v a i l a b l e t o the S ob­

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

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

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

However, when t h e cue t o r e c a l l i s d e l a y e d , t h e p a r t i a l r e ­

p o r t s c ores drop t o t h e l e v e l o f whole r e p o r t w i t h i n sec­

onds ( S p e r l i n g , i960). 
The main r e s u l t s o f S p e r l i n g (i960) were summarized 

i n h i s monograph; 

A l a r g e amount o f i n f o r m a t i o n becomes a v a i l ­
a b l e t o o b s e r v e r s o f a b r i e f v i s u a l p r e s e n t a t i o n ; 
t h i s i n f o r m a t i o n decays r a p i d l y ; t h e f i n a l l e v e l 
i s a p p r o x i m a t e l y e q u a l t o t h e span o f Immediate 
memory, ( p . 26) 

Averbach and C o r i e l l (1961) r e p o r t e d s t u d i e s i n w h i c h 

•th e y used a method s i m i l a r t o S p e r l i n g (i960). They used a 

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

r e p o r t e d , whereas, S p e r l i n g used a t o n e . Averbach and 

C o r i e l l (1961) exposed a 2 by 8 l e t t e r m a t r i x f o r 50 msec, 
and s h o r t l y t h e r e a f t e r p r e s e n t e d a b l a c k bar marker over 

one o f t h e l e t t e r p o s i t i o n s . The S was t o r e c a l l t h e l e t ­

t e r t h a t appeared below t h e bar marker. The r e s u l t s r e ­

sembled S p e r l i n g (i960) i n t h a t Averbach and C o r i e l l (I96I) 
r e p o r t e d r a p i d l y d e c l i n i n g r e t e n t i o n f u n c t i o n s as the 
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p o s t s t i m u l u s r e c a l l cue was d e l a y e d . 

R e p e t i t i o n and Memory Systems 

Much o f t h e r e s e a r c h on l e a r n i n g has demonstrated 

t h a t performance improves v / i t h p r a c t i c e . I n t h e area o f 

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

t i o n s has l e d t o i n c r e a s e d r e c a l l o f r e p e a t e d i t e m s . 

Cooper and P a n t l e (196?) have proposed t h a t i n a g r e a t 

number o f cases t h i s i n c r e a s e i n r e c a l l i s d i r e c t l y r e l a t e d 

t o t h e t o t a l amount o f s t u d y time on t h e m a t e r i a l s r a t h e r 

t h a n t h e number o f t r i a l s . The more t i m e f o r p r a c t i c e t h e 

g r e a t e r t h e i n c r e a s e i n performance. T h i s r e l a t i o n s h i p 

between performance and s t u d y t i m e i s r e f e r r e d t o as t h e 

t o t a l t i m e h y p o t h e s i s (Cooper and P a n t l e , 196?), 
B u g e l s k i (I962) v a r i e d p r e s e n t a t i o n t i m e per t r i a l 

and found t h a t a l t h o u g h t h e 2 sec, p e r t r i a l group needed 

more t r i a l s t o r e a c h c r i t e r i o n t h a n t h e 15 sec, p e r t r i a l 

g r o up, t h e t o t a l t i m e t h e two groups had seen t h e m a t e r i a l 

was n o t d i f f e r e n t when t h e y reached c r i t e r i o n . 

Some l i m i t a t i o n s o f t h e t o t a l t i m e h y p o t h e s i s were 

s t u d i e d by Johnson (1964), who found t h a t a t v e r y f a s t and 

v e r y slow p r e s e n t a t i o n r a t e s t h e r e l a t i o n s h i p between t o t a l 

t i m e and performance b r e a k s down. V/ith s t u d y t i m e h e l d 

c o n s t a n t , performance was l o w e r w i t h e i t h e r e x t r e m e l y f a s t 

o r e x t r e m e l y slow p r e s e n t a t i o n r a t e s as compared t o moder-



a t e (4-sec,) p r e s e n t a t i o n r a t e s , P e t e r s o n , Wampler, K i r k -

p a t r i c k and Saltzrnan (1963) and M e l t o n (196?) v a r i e d t h e 
s p a c i n g between t h e occurences o f r e p e a t e d i t e m s and fo u n d 

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

an i n c r e a s e i n t h e s p a c i n g between p r e s e n t a t i o n s . I n s p i t e 

o f a c o n s t a n t amount o f s t u d y t i m e performance improved 

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

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

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

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

t h e r e i s some i n c r e m e n t i n performance due t o r e p e a t e d 

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

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

above was whether t h e e f f e c t o f r e p e t i t i o n o p e r a t e s i n a l l 

memory systems. I f a l l memory systems are a f f e c t e d s i m i ­

l a r l y by t h e same independent v a r i a b l e , such as r e p e t i t i o n , 

s i m i l a r processes m i g h t be o p e r a t i n g . Parsimony m i g h t , t h e n , 

d i c t a t e t h e need f o r assuming o n l y one g e n e r a l memory s y s ­

tem i n s t e a d o f s e v e r a l ( M e l t o n , 1963), However, i f t h e y 

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

s e p a r a t e memory systems m i g h t be needed t o e x p l a i n t h e d a t a . 

R e p e t i t i o n and Long and S h o r t Term Memory 

A g r e a t number o f s t u d i e s have documented t h e e f f e c t 

o f r e p e t i t i o n i n l o n g t e r m memory (LTM). Cooper and P a n t l e 

(1967) have p r e s e n t e d s e v e r a l o f these s t u d i e s v/hich have 



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

t h a t r e p e t i t i o n does o p e r a t e i n LTM paradigms. 

S h o r t term memory (STM) paradigms i n c l u d e t h e d e s i g n 

used by P e t e r s o n and P e t e r s o n (1959) and i t s v a r i a t i o n s , 

< I n t h a t d e s i g n an i t e m i s p r e s e n t e d , f o l l o w e d by some r e ­

h e a r s a l p r e v e n t i n g a c t i v i t y , and a f t e r s e v e r a l seconds t h e 

i t e m i s r e c a l l e d . P e t e r s o n and P e t e r s o n (i960) m o d i f i e d 
t h a t method by i n c l u d i n g r e p e a t e d p r e s e n t a t i o n s o f it e m s 

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

two p r e s e n t a t i o n s (1, 3» 6, o r 11 s e c ) . They f o u n d t h a t 

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

i n g i n t e r v a l . U s i n g o t h e r STM pr o c e d u r e s H e l l y e r (1962) 
and Helms and K i n t z (1965) found an i n c r e a s e i n t h e p r o b ­

a b i l i t y o f r e c a l l as a f u n c t i o n o f r e p e t i t i o n s . Hov/ever, 

these s t u d i e s may n o t be a s s e s s i n g STM a l o n e ; t h e y may 

i n v o l v e LTM t o some u n d e r t e r m i n e d e x t e n t . 

Some r e s e a r c h e r s have d e f i n e d t h e rec e n c y p o r t i o n o f 

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

i n STM. I f these i t e m s are a f f e c t e d by r e p e t i t i o n , t h e n 

t h a t p o r t i o n o f t h e cu r v e m i g h t be e l e v a t e d as t h e p r o b ­

a b i l i t y o f r e c a l l i n c r e a s e s . G l a n z e r and C u n i t z (1966) 
s t u d i e d t h e e f f e c t o f r e p e t i t i o n on s e r i a l p o s i t i o n i n a 

f r e e r e c a l l t a s k . T h e i r f i r s t e x p e r i m e n t r e v e a l e d no s i g ­

n i f i c a n t e f f e c t o f r e p e t i t i o n on any p o r t i o n o f t h e s e r i a l 

p o s i t i o n c u r v e . T h i s r e s u l t was n o t p r e d i c t e d and may have 



been due t o t h e d e s i g n o f the e x p e r i m e n t . The r e p e t i t i o n s 

were s u c c e s s i v e , whereas, spaced r e p e t i t i o n s m i g h t have 

r e v e a l e d an e f f e c t . 

I n t h e second e x p e r i m e n t Glanzer and C u n i t z (1966) 
d e l a y e d r e c a l l e i t h e r 10 or 30 sec. i n a f r e e r e c a l l t a s k . 

Delayed r e c a l l v / i t h a c o u n t i n g t a s k d u r i n g t h e r e t e n t i o n 

i n t e r v a l reduced t h e amount o f i n f o r m a t i o n i n t h e re c e n c y 

p o r t i o n o f t h e c u r v e , t h u s a f f e c t i n g o n l y STM. Raymond 

(1969) found a s i m i l a r e f f e c t w i t h d e l a y e d r e c a l l i n a f r e e 

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

curve i n G l a n z e r and C u n i t z (1966) l e a v e s t h e q u e s t i o n o f 

whether r e p e t i t i o n a f f e c t s STM unanswered, 

B a r t z (I969) p r e s e n t e d r e p e a t e d i t e m s t o Ss i n a 

s e r i a l l e a r n i n g t a s k . Ss r e c a l l e d e i t h e r i m m e d i a t e l y 

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

• f i l l e d r e t e n t i o n i n t e r v a l . He found t h a t t h e e f f e c t o f 

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

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

more i t e m s are encoded, perhaps i n a more permanent memory. 

However, B a r t z (I969) r e p o r t e d an i n c r e a s e i n performance 

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

a f f e c t s STM as w e l l as LTM. 

A more d e f i n i t i v e e x p e r i m e n t t o l o c a l i z e t h e e f f e c t 

o f r e p e t i t i o n was r e p o r t e d by Lewis and B a r t z (1970). Ss 
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were p r e s e n t e d w i t h an 18 word l i s t i n a f r e e r e c a l l 

t a s k , f o l l o w e d hy a n o t h e r 18 word l i s t . I n t h e second 

l i s t n i n e o f t h e words were r e p e a t e d from t h e f i r s t l i s t . 

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

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

i t were c o r r e c t l y r e c a l l e d on t h e f i r s t l i s t , s h o u l d be 

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

o f r e p e a t e d i t e m s on t h e second l i s t : 

P ( C 2 I C 1 ) > p ( c 2 ) 

The r e s u l t s i n d i c a t e d t h a t any it e m s p r e s e n t e d l a s t 

i n t h e f i r s t l i s t showed t h e s m a l l e s t d i f f e r e n c e between 

th e p r o b a b i l i t i e s . The most d r a m a t i c example o f t h i s 

e f f e c t was t h e case i n w h i c h i t e m s p r e s e n t e d l a s t i n t h e 

f i r s t l i s t were a l s o l a s t i n t h e second l i s t . There v/as 

.almost no d i f f e r e n c e between t h e c o n d i t i o n a l p r o b a b i l i t y 

and t h e p r o b a b i l i t y o f c o r r e c t r e c a l l on t h e second l i s t . 

However, when t h e i t e m s w h i c h were p r e s e n t e d f i r s t on t h e 

f i r s t l i s t were a l s o p r e s e n t e d f i r s t on t h e second l i s t , 

t h e d i f f e r e n c e between t h e p r o b a b i l i t i e s was t h e g r e a t e s t . 

The i t e m s a t t h e end o f t h e l i s t s d i d n o t seem t o be p r o ­

cessed v e r y t h r o u g h l y . Thus, r e p e t i t i o n was n o t a b l e t o 

enhance t h e memory t r a c e s o f those i t e m s . R e p e t i t i o n 

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

8 



needed t o j u s t i f y t h a t c o n c l u s i o n . 

R e p e t i t i o n and I c o n i c Memory 

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

o f s t u d y t i m e on v i s u a l memory. For example, S p e r l i n g 

(i960) v a r i e d exposure d u r a t i o n from 15 t o 500 msec, and 
found no s i g n i f i c a n t i n c r e a s e i n t h e number o f i t e m s r e ­

p o r t e d . On t h e o t h e r hand, v/hen S p e r l i n g (1963) i n c r e a s e d 

exposure t i m e i n 10 msec, i n c r e m e n t s , f o l l o w e d i m m e d i a t e l y 

by a f i e l d w h i c h c o n t a i n e d v i s u a l n o i s e , he found t h a t 

one a d d i t i o n a l i t e m was r e p o r t e d f o r each 10 msec, i n ­

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

l e v e l e d o f f a t about 50 msec, and a d d i t i o n a l s t i m u l u s ex­

posure t o 100 msec, accounted f o r o n l y 1 or 2 more i t e m s . 

A f t e r 100 msec, t h e r a t e o f a c q u i s i t i o n was m i n i m a l . 

The a p p a r e n t d i s c r e p a n c y may be r e s o l v e d i f t h e meth-

ods used i n each case a r e examined more c l o s e l y . I n 

S p e r l i n g (i960) b o t h t h e p r e - and p o s t - e x p o s u r e f i e l d s were 

d a r k , i . e . , no v i s u a l n o i s e f o l l o w e d t h e s t i m u l u s . I n t h i s 

case Ss were a b l e t o r e a d out i t e m s f r o m t h e r a p i d l y f a d i n g 

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

ceeds t h e s t i m u l u s exposure d u r a t i o n . Since t h e i t e m s can 

be r e a d o u t even a f t e r t h e s t i m u l u s exposure has t e r m i n a ­

t e d , p r o c e s s i n g t i m e and exposure t i m e are n o t i s o m o r p h i c . 

T h e r e f o r e , t h e 15 msec, and t h e 500 msec, exposure may be 
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f u n c t i o n a l l y e q u i v a l e n t . 

Hov/ever, i f p r o c e s s i n g t i m e was made e q u i v a l e n t t o 

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

t h e t e r m i n a t i o n o f t h e s t i m u l u s , as i n S p e r l i n g (1963), 
t h e n a r e l a t i o n s h i p between r e c a l l and s t u d y t i m e emerges; 

as s t u d y t i m e i n c r e a s e s , r e c a l l i n c r e a s e s . The l e v e l o f 

r e c a l l asymptotes a t t h e l e v e l o f whole r e p o r t . 

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

r e p e t i t i o n i n i c o n i c memory. The l a c k o f ev i d e n c e , c o u p l e d 

w i t h i n a d e q u a t e d e s i g n s i n t h e e x i s t i n g d a t a , make i t d i f ­

f i c u l t t o s t a t e how r e p e t i t i o n a f f e c t s i c o n i c memory. 

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

b o t h p a r t i a l and whole r e p o r t c o n d i t i o n s . 

Since whole r e p o r t i s low and c o n s t a n t over v a r i o u s 

r e t e n t i o n i n t e r v a l s (Averbach and S p e r l i n g , I96I), i t may 

• be assumed t o r e p r e s e n t a memory system somev/hat more p e r ­

manent t h a n t h e system assessed by p a r t i a l r e p o r t . I f 

t h a t a s sumption i s t r u e , and p a r t i a l r e p o r t does assess 

i n f o r m a t i o n i n a d d i t i o n t o what appears i n whole r e p o r t , 

t h e n t h e d i f f e r e n c e between whole and p a r t i a l r e p o r t r e ­

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

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

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

r e p o r t a l o n e . 

S t a n d i n g and D a P o l i t o (1968) p r e s e n t e d a 3 by 3 l e t t e r 
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m a t r i x i n v/hich one l i n e v/as r e p e a t e d i n 1, 3 or 6 succes­

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

l a s t r e p e t i t i o n , t h e r e was an i n c r e m e n t i n t h e l e t t e r s 

r e p o r t e d as a f u n c t i o n o f r e p e t i t i o n . 

A l t h o u g h r e p e t i t i o n d i d a f f e c t r e c a l l , no i n f o r m a t i o n 

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

memory. S t a n d i n g and D a P o l i t o (1968) l a c k s t h e ne c e s s a r y 

c o n d i t i o n s f o r measuring i c o n i c memory, a measure o f t h e 

d i f f e r e n c e between p a r t i a l and whole r e p o r t , 

T urvey (1967) examined t h e i n f l u e n c e o f r e p e t i t i o n on 

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

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

n o t i n c r e a s e w i t h r e p e t i t i o n and he con c l u d e d t h a t r e p e t i ­

t i o n d i d n o t i n f l u e n c e i c o n i c memory. I f t h e i n f o r m a t i o n 

i n t h e i c o n i s assessed by t h e d i f f e r e n c e between whole 

. r e p o r t and p a r t i a l r e p o r t , he cannot draw t h a t c o n c l u s i o n , 

because a whole r e p o r t c o n d i t i o n was n o t i n c l u d e d . For 

example, i f f o r some re a s o n t h e l e v e l o f whole r e p o r t had 

dropped w i t h r e p e t i t i o n t h e d i f f e r e n c e would have i n c r e a s e d , 

even though p a r t i a l r e p o r t remained unchanged. I t would 

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

r e p e t i t i o n . 

The p r e s e n t e x p e r i m e n t reexamined t h e r e p e t i t i o n 

i s s u e s t u d i e d by Turvey (1967) and a whole r e p o r t c o n d i t i o n 
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was i n c l u d e d . I t was h y p o t h e s i z e d t h a t t he o v e r a l l l e v e l 

o f r e c a l l w ould be i n f l u e n c e d by r e p e t i t i o n because t h a t 

would be de t e r m i n e d by t h e i n f o r m a t i o n a v a i l a b l e i n a more 

permanent memory system assessed by whole r e p o r t . A t t h e 

same t i m e , however, t h e d i f f e r e n c e between whole r e p o r t and 

p a r t i a l r e p o r t ( i . e , , t h e e s t i m a t e o f i n f o r m a t i o n i n the i c o n 

s h o u l d n o t be i n f l u e n c e d by r e p e t i t i o n ) . 
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EXPERIMENT I 

The p r e s e n t e x p e r i m e n t d e a l s v / i t h two i s s u e s , one o f 

them i s e m p i r i c a l and t h e o t h e r i s m e t h o d o l o g i c a l . The 

e m p i r i c a l p o i n t i s v/hether r e p e t i t i o n has an e f f e c t on 

i c o n i c memory. The m e t h o d o l o g i c a l p o i n t i s t o emphasize 

t h e d i s t i n c t i o n betv/een t h e n a t u r e o f t h e i n f o r m a t i o n 

assessed by v/hole r e p o r t and t h a t assessed, by p a r t i a l r e p o r t . 

I n t h a t whole r e p o r t i s r e l a t i v e l y low and remains c o n s t a n t 

over p r o l o n g e d r e t e n t i o n i n t e r v a l s , i t seems r e a s o n a b l e t o 

assume t h a t i t assesses i n f o r m a t i o n i n a memory system some­

what more permanent t h a n t h a t assessed by p a r t i a l r e p o r t . I f 

t h a t i s t h e case, and t h e p a r t i a l r e p o r t p r o c e d u r e does 

assess i c o n i c i n f o r m a t i o n , t h e n t h e d i f f e r e n c e betv/een whole 

and p a r t i a l r e p o r t may be used t o d e t e r m i n e t h e i n f o r m a t i o n 

t h a t i s i n t h e i c o n . L i k e w i s e , i f we a r e i n t e r e s t e d i n 

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

we must examine i t s i n f l u e n c e on t h a t d i f f e r e n c e r a t h e r t h a n 

i t s i n f l u e n c e on e i t h e r whole r e p o r t o r p a r t i a l r e p o r t a l o n e . 

Method 

Task. The Ss were s e a t e d i n a d i m l y i l l u m i n a t e d room 

seven f e e t f r o m a w h i t e d i s p l a y f i e l d . An "X" i n t h e p r e ­

exposure f i e l d s e r v e d as a f i x a t i o n p o i n t and a l s o c e n t e r e d 

t h e s t i m u l u s d i s p l a y s . 

13 



The d i s p l a y s c o n s i s t e d o f 3 rows o f 5 l e t t e r s and 

covere d an a r e a 6" X 10". A s l i d e p r o j e c t o r w i t h a s h u t ­

t e r over t h e l e n s p r e s e n t e d each m a t r i x f o r 50 msec, a f t e r 

w h i c h a tone was p r e s e n t e d as a cue t o r e c a l l . The tone 

o c c u r r e d e i t h e r 0, 300, 700, 1000, or 2000 msec, a f t e r t h e 

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

Tv/o methods o f r e c a l l were used, p a r t i a l r e p o r t and 

whole r e p o r t . I n v/hole r e p o r t t h e Ss were t o r e c a l l a l l 

15 l e t t e r s i n t h e d i s p l a y , and i n p a r t i a l r e p o r t t h e y were 

t o r e c a l l a l l t h e l e t t e r s i n one row o f t h e d i s p l a y . P r i o r 

t o t h e p r e s e n t a t i o n o f t h e d i s p l a y t h e E s a i d "whole r e p o r t , 

r e a dy" i f t h e S v/as t o r e c a l l a l l 15 l e t t e r s , and he j u s t 

s a i d "ready" i f t h e S was t o r e c a l l o n l y one row ( p a r t i a l 

r e p o r t ) . 

The cue t o r e c a l l i n p a r t i a l r e p o r t was e i t h e r a h i g h , 

•medium or low t o n e . I f t h e t o p row o f t h e m a t r i x was t o 

be r e c a l l e d a h i g h t o n e was p r e s e n t e d ; medium and low tones 

cued t h e m i d d l e and low rows, r e s p e c t i v e l y . The t o n e s were 

a d j u s t e d f o r each S t o a v o i d any d i s c r i m i n a t i o n e r r o r s i n 

t o n e i d e n t i f i c a t i o n . I n whole r e p o r t t h e Ss were t o r e c a l l 

when t h e y heard a m i d d l e t o n e . I n a l l c o n d i t i o n s t h e S 

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

M a t e r i a l s . F o r t y p r a c t i c e and 80 t e s t d i s p l a y s were 

c o n s t r u c t e d f o r t h e e x p e r i m e n t . The 80 t e s t d i s p l a y s i n -
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e l u d e d kO unique s l i d e s and one o t h e r s l i d e r e p r o d u c e d kO 

t i m e s . I n an a t t e m p t t o m i n i m i z e m e a n i n g f u l a s s o c i a t i o n s , 

low f r e q u e n c y s i n g l e l e t t e r a s s o c i a t i o n s (Underwood and 

S h u l z , i960) were used t o g e n e r a t e t h e rov/s. M e a n i n g f u l 

a s s o c i a t i o n s beyond c o n t i g u o u s l e t t e r s were e l i m i n a t e d by 

i n s p e c t i o n . 

Procedure. Ss s e r v e d one hour p e r day f o r f o u r days. 

A t t h e b e g i n n i n g o f t h e f i r s t day Ss were f a m i l i a r i z e d w i t h 

t h e t a s k i n a f o u r s t e p p r o c e s s . F i r s t , t h e E p r e s e n t e d a 

random s e r i e s o f tones w h i c h t h e S i d e n t i f i e d as e i t h e r 

h i g h , medium or low. A f t e r t h e y mastered tone d i s c r i m i n a ­

t i o n , t h e Ss i n i t i a t e d t h e tone by p r e s s i n g t h e s w i t c h when 

th e E s a i d " r e a d y " . They were t h e n g i v e n e x p e r i e n c e w a t c h ­

i n g a d i s p l a y s l i d e w h i l e s t i l l i d e n t i f y i n g t o n e s . The d i s ­

p l a y s l i d e i n c l u d e d t h e l e t t e r s A-0 a r r a n g e d i n a 3 by 5 

. m a t r i x . F i n a l l y , t h e Ss w r o t e t h e l e t t e r s f r o m t h e cued 

row o f t h e A-0 m a t r i x ( p a r t i a l r e p o r t ) , V/hole r e p o r t was 

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

F o l l o w i n g t h e i n i t i a l p r a c t i c e Ss were g i v e n 80 p r a c ­

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

and v/hole r e p o r t (10 c o n d i t i o n s p r e s e n t e d 8 t i m e s e a c h ) . 

The 80 p r a c t i c e t r i a l s c o n s i s t e d o f t h e kO p r a c t i c e m a t r i ­

ces p r e s e n t e d t w i c e i n random o r d e r . 

• On day two t h e Ss v/ere r e a c q u a i n t e d w i t h t h e tones 
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and p r o c e d u r e , f o l l o w e d by 130 p r a c t i c e s l i d e s . Seventy 

p r a c t i c e s l i d e s were p r e s e n t e d on t h e t h i r d day f o l l o w e d 

by 60 c r i t i c a l t e s t s l i d e s . On t h e f i n a l day t h e Ss were 

g i v e n 20 p r a c t i c e and 100 t e s t s l i d e s . Only t h e s c o r e s 

f r o m t h e f i n a l 160 t e s t s l i d e s v/ere used i n t h e t a b u l a t i o n 

o f r e s u l t s . Ss were encouraged t o guess when n o t c e r t a i n 

t h a t t h e i r c h o i c e o f l e t t e r v/as c o r r e c t . 

R e p e t i t i o n . The t w e n t y e x p e r i m e n t a l c o n d i t i o n s i n ­

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

t e r v a l s , two t y p e s o f r e p o r t and r e p e a t e d v e r s u s nonrepea­

t e d i t e m s . They v/ere randomly p r e s e n t e d a c r o s s t h e 160 

t r i a l l i s t such t h a t each c o n d i t i o n o c c u r r e d 8 t i m e s . 

The e x c e p t i o n t o randomness v/as t h a t t h e r e p e a t e d s l i d e 

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

l i s t o f 160 p r e s e n t a t i o n s , 80 were r e p e a t e d p r e s e n t a t i o n s 

^ o f a p a r t i c u l a r s l i d e . The r e p e a t e d m a t r i x was t h e same 

f o r a l l Ss and t h e Ss v/ere n o t i n f o r m e d t h a t i t e m s would 

be r e p e a t e d . 

Since t h e t e s t l i s t i n c l u d e d 160 p r e s e n t a t i o n s t h e 

80 t e s t s l i d e s were p r e s e n t e d t w i c e . I t v/as assumed t h a t 

t h e n o n r e p e a t e d d i s p l a y s would show no i n c r e m e n t i n r e c a l l 

t h e second t i m o t h r o u g h t h e l i s t s i n c e S p e r l i n g (i960) 
f o u n d no such e f f e c t when he reused t e s t m a t e r i a l s . A l s o 

80 i t e m s i n t e r v e n e d betv/een p r e s e n t a t i o n s ( a b o u t 20 mins, 

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

S c o r i n g , The Ss w r o t e t h e i r responses on sheets t h a t 

c o n t a i n e d a 3 by 5 g r i d . For v/hole r e p o r t t h e score used 

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

d i s p l a y a t t h e t i m e o f r e c a l l was t h e number o f l e t t e r s r e ­

c a l l e d c o r r e c t l y i n t h e i r p r o p e r p o s i t i o n s . The p a r t i a l 

r e p o r t s core was t h r e e t i m e s t h e number o f l e t t e r s r e c a l l e d 

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

Ap-paratus. The t o n e s t h a t were used as r e c a l l cues 

were g e n e r a t e d by a Jackson model 655 a u d i o - o s c i l l a t o r . 

The Ss r e c e i v e d t h e tones t h r o u g h earphones. A T e k t r o n i c 

t y p e 160 A pov/er s u p p l y o p e r a t e d a T e k t r o n i c t y p e 162 wave 

for m g e n e r a t o r and a T e k t r o n i c t y p e 160 p u l s e g e n e r a t o r 

w h i c h c o n t r o l l e d t h e v a r i o u s d e l a y s o f t h e cue. The same 

power s u p p l y o p e r a t e d a T e k t r o n i c t y p e 163 wave form gen-

, e r a t o r w h i c h c o n t r o l l e d a Ledex s o l e n o i d s w i t c h t o w h i c h 

t h e s h u t t e r was a t t a c h e d . A Hunter t i m e r was used t o 

check t h e a c c u r a c y o f t h e s h u t t e r speed and t h e d e l a y s o f 

t h e cues. 

S u b j e c t s . The Ss v/ere e i g h t i n t r o d u c t o r y p s y c h o l o g y 

s t u d e n t s v/ho p a r t i c i p a t e d as p a r t o f a course r e q u i r e m e n t . 

R e s u l t s and D i s c u s s i o n 

The r e s u l t s , p r e s e n t e d i n F i g , 1, r e p l i c a t e d r e s u l t s 

r e p o r t e d by o t h e r s who have used t h e p a r t i a l r e p o r t p r o -
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cedure. The s i g n i f i c a n t e f f e c t s o f t h e t y p e o f r e p o r t , 

F(l,7)=84.40;p< .01, d e l a y o f cue, F(4,7)=34.10;p< .01, 
and Type o f Report tay Delay i n t e r a c t i o n , F(4,28)=30.63; 
p<.01, i n d i c a t e t h a t p a r t i a l r e p o r t was e l e v a t e d over 

whole r e p o r t taut f e l l t o t h e l e v e l o f whole r e p o r t w i t h 

i n c r e a s e d d e l a y s o f r e c a l l . The Ss a p p a r e n t l y had more 

i n f o r m a t i o n a v a i l a t a l e t o them i m m e d i a t e l y a f t e r t h e t e r ­

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

taut t h a t i n f o r m a t i o n v/as l o s t v e r y q u i c k l y . 

The main c o n s i d e r a t i o n o f t h e ex p e r i m e n t was t h e 

e f f e c t o f r e p e t i t i o n w h i c h v/as s i g n i f i c a n t a t t h e ,05 

l e v e l , F(l,7)=9,78. For taoth p a r t i a l and whole r e p o r t t h e 

r e p e a t e d i t e m s v/ere c l e a r l y e l e v a t e d ataove t h e n o n r e p e a t e d 

i t e m s a t a l l d e l a y s o f t h e p o s t s t i m u l u s cue. 

The c r i t i c a l i s s u e was whether t h e amount o f i n f o r m a -

• t i o n i n t h e i c o n was a f f e c t e d tay r e p e t i t i o n . S ince t h e 

amount o f i n f o r m a t i o n i n t h e i c o n was d e f i n e d as t h e d i f ­

f e r e n c e taetween p a r t i a l and whole r e p o r t , t h e e f f e c t o f 

r e p e t i t i o n i s assessed tay t h e R e p e t i t i o n tay Report and t h e 

R e p e t i t i o n tay Report tay D e l a y i n t e r a c t i o n s . I n taoth cases 

t h e F v/as l e s s t h a n one. The i n s i g n i f i c a n t f i r s t - o r d e r 

i n t e r a c t i o n i n d i c a t e s t h a t t h e mean d i f f e r e n c e taetween 

p a r t i a l and v/hole r e p o r t was t h e same f o r taoth r e p e t i t i o n 

c o n d i t i o n s . The atasence o f a s i g n i f i c a n t second-order 
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i n t e r a c t i o n i n d i c a t e s t h a t t h e p a t t e r n o f r e c a l l f o r b o t h 

p a r t i a l and v/hole r e p o r t v/as t h e same f o r t h e r e p e a t e d 

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

T h e r e f o r e , t h e amount on i n f o r m a t i o n i n t h e i c o n v/as n o t 

a f f e c t e d by r e p e t i t i o n , a l t h o u g h o v e r a l l performance im­

p r o v e d . 

The s i g n i f i c a n t Delay by R e p e t i t i o n i n t e r a c t i o n F(4, 

28) = 7,05;p < .05i r e f l e c t e d an i n c r e a s i n g d i f f e r e n c e betv/een 

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

v a l . There appears t o be more p r o c e s s i n g o f r e p e a t e d i t e m s 

as t h e 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 i s i s s i m i l a r t o 

r e s u l t s r e p o r t e d by o t h e r i n v e s t i g a t o r s ( B a r t z , 19^9 and 

F r i t z e n , 1970), I n s p i t e o f t h e tendency t o l o s e i t e m s 

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

enhanced by d e l a y i n g r e c a l l even a f r a c t i o n o f a second. 
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EXPERIMENT I I 

V/hile t h e r e s u l t s o f t h e f i r s t e x p e r i m e n t seem c l e a r , 

t h e f a c t t h a t a l l Ss r e c e i v e d t h e same r e p e a t e d s l i d e r e ­

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

d i t i o n . To improve t h e d e s i g n o f t h e s t u d y i t w o u l d be 

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

S. A l s o , Exp. I v/as a random l i s t d e s i g n w h i c h p r e c l u d e d 

any a n a l y s i s o f changes i n performance t h a t m i g h t have 

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

p r e v i o u s e x p e r i m e n t showed no e f f e c t o f r e p e t i t i o n on t h e 

i c o n i t seemed i m p o r t a n t t o r e p l i c a t e t h e e x p e r i m e n t . 

Method 

Procedure. Exp. I I v/as a r e p l i c a t i o n o f t h e d e s i g n o 

Exp. I w i t h t h e f o l l o w i n g e x c e p t i o n s : ( a ) t h e random l i s t 

was changed t o f o u r b l o c k s o f f o r t y t r i a l s w i t h each o f 

t h e t w e n t y e x p e r i m e n t a l c o n d i t i o n s r e p r e s e n t e d t w i c e v / i t h ­

i n a b l o c k and ( b ) each S had a d i f f e r e n t r e p e a t e d s l i d e 

d u r i n g t e s t t r i a l s . 

S u b j e c t s . Ss v/ere e i g h t i n t r o d u c t o r y p s y c h o l o g y 

s t u d e n t s v/ho p a r t i c i p a t e d as p a r t o f a course r e q u i r e m e n t . 
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R e s u l t s and D i s c u s s i o n 

The r e s u l t s a r e p r e s e n t e d i n F i g . 2. The number o f 

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

e x p e r i m e n t and t h e f u n c t i o n s were n o t as smooth, b u t i t i s ' 

a p p a r e n t t h a t t h e same e f f e c t s were o b t a i n e d . The p a r t i a l 

r e p o r t c u r v e was h i g h e r t h a n whole r e p o r t , F(1,7)=l6.03; 
p < .01, and t h a t c urve dropped w i t h a d e l a y i n t h e cue t o 

r e c a l l , F(4,28)=?.82;p < .01. The Type o f Report by Delay 

i n t e r a c t i o n , F(4,28)=20.34;p < .01, r e f l e c t e d t h e d e c l i n i n g 

f u n c t i o n o f p a r t i a l r e p o r t t o t h e l e v e l o f whole r e p o r t as 

r e c a l l v/as d e l a y e d . 

The e f f e c t s o f r e p e t i t i o n were s i m i l a r t o the f i r s t 

e x p e r i m e n t . Repeated i t e m s were r e c a l l e d s i g n i f i c a n t l y 

b e t t e r t h a n nonrepeated i t e m s , F(1,4)=6,94;p < .05 and t h e 
c r i t i c a l i n t e r a c t i o n s , (1,0,,the R e p e t i t i o n by Type o f 

.Report and t h e R e p e t i t i o n by Type o f Report by Delay) were 

b o t h i n s i g n i f i c a n t . I n b o t h cases t h e F was l e s s t h a n one. 

Because o f t h e absence o f s i g n i f i c a n c e i t cannot be con­

c l u d e d t h a t t h e r e was an e f f e c t o f r e p e t i t i o n i n i c o n i c 

memory. 

An a n a l y s i s a c r o s s t h e f o u r b l o c k s o f t r i a l s ( F i g . 3) 

r e v e a l e d a s i g n i f i c a n t e f f e c t o f b l o c k s o f t r i a l s , F(3,2l)= 
6.12;p< ,01, More s a l i e n t , however, was t h e s i g n i f i c a n t 

R e p e t i t i o n by B l o c k s I n t e r a c t i o n , F(1,3)=5.57;p< ,01, w h i c h 

i n d i c a t e s an i n c r e a s i n g d i f f e r e n c e i n r e c a l l o f r e p e a t e d 
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and n o n r e p e a t e d i t e m s as t r i a l s p r o g r e s s e d . 

A g a i n , t h e c r i t i c a l i s s u e was whether the i c o n d i f ­

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

was assessed by t h e R e p e t i t i o n by Report by B l o c k s i n t e r ­

a c t i o n w h i c h was i n s i g n i f i c a n t , F(3»21)=1.14;p> ,05. The 

mean d i f f e r e n c e between p a r t i a l and whole r e p o r t i n b o t h 

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

The r e s u l t s o f Exps. I and I I r a i s e d q u e s t i o n s con­

c e r n i n g t h e r e p e t i t i o n e f f e c t i n l i g h t o f t h e absence o f 

any r e p e t i t i o n e f f e c t r e p o r t e d by T urvey (1967). He s t u d ­

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

r e p o r t e d here except ( a ) he d i d n o t use whole r e p o r t , ( b ) 

he o n l y i n c l u d e d r e t e n t i o n i n t e r v a l s o f 0, 300 and 700 

msec,, ( c ) he p r e s e n t e d 108 t r i a l s (5^ r e p e t i t i o n s ) , and 

(d) he used m a t r i c i e s composed o f l e t t e r s and numbers, 

Turve y (1967) found no d i f f e r e n c e i n r e c a l l o f r e p e a t e d and 

n o n r e p e a t e d i t e m s , whereas, Exps, I and I I showed an o v e r a l l 

i n c r e a s e i n r e c a l l as a r e s u l t o f r e p e t i t i o n . Because o f 

t h e a p p a r e n t i n c o n s i s t e n c y i n r e s u l t s , t h e T urvey (I967) 
e x p e r i m e n t was r e p l i c a t e d . » 

Method 

Pr o c e d u r e . P a r t i a l r e p o r t was t e s t e d a t t h r e e r e t e n ­

t i o n i n t e r v a l s , 0, 300 and 700 msec. One hundred and e i g h t 

t r i a l s (54 r e p e t i t i o n s ) were p r e s e n t e d u s i n g l e t t e r m a t r i ­

c i e s as i n Exps, I and I I . I n o t h e r r e s p e c t s t h e e x p e r i ­

ment v/as t h e same as Exps. I and I I . 

Ss s e r v e d one hour per day f o r t h r e e days. On t h e 

f i r s t day Ss became f a m i l i a r v / i t h t h e complete t a s k and 

were g i v e n 80 p r a c t i c e s l i d e s . On day two 130 p r a c t i c e 
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d i s p l a y s were p r e s e n t e d , and on t h e f i n a l day 20 p r a c t i c e 

and 108 c r i t i c a l t e s t s l i d e s were g i v e n . 

S u b j e c t s . The Ss were e i g h t i n t r o d u c t o r y p s y c h o l o g y 

s t u d e n t s who s e r v e d as p a r t o f a course r e q u i r e m e n t . 

R e s u l t s and D i s c u s s i o n 

The r e s u l t s a r e p r e s e n t e d i n F i g , 4. Wh i l e t h e r e ­

pe a t e d i t e m s appear t o be h i g h e r t h a n t h e n o n r e p e a t e d i t e m s , 

t h e d i f f e r e n c e i s i n s i g n i f i c a n t ( F < 1.00). There was a 

s i g n i f i c a n t R e p e t i t i o n by Delay i n t e r a c t i o n v/hich v/as n o t 

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

s i g n i f i c a n t main e f f e c t o f r e p e t i t i o n does r e p l i c a t e T u r v e y 

(196?). 
The most obvious e x p l a n a t i o n f o r t h e d i s c r e p a n c y be­

tween t h e f i r s t two e x p e r i m e n t s on t h e one hand and Exp, I I I 

and T u r v e y (1967) on t h e o t h e r i s t h e d i f f e r e n c e i n t h e 

number o f r e p e t i t i o n t r i a l s . Exps. I and I I had 80 r e p e ­

t i t i o n s , whereas, Exp. I l l and T u r v e y (I967) i n c l u d e d o n l y 

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

I n o r d e r t o compare t h e two s e t s o f e x p e r i m e n t s t h e 

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

p l i s h t h i s comparison an a n a l y s i s o f v a r i a n c e v/as computed 

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

were t h e f i r s t t h r e e b l o c k s o f 40 t r i a l s and o n l y t h e 0, 

300 and 700 msec, r e t e n t i o n i n t e r v a l s . The d a t a was 

e x t r a c t e d o n l y from p a r t i a l r e p o r t s c o r e s . These s c o r e s 
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from Exp. I I a p p r o x i m a t e Exp, I I I e x c e p t t h a t t h e t h r e e 

b l o c k s o f 40 t r i a l s f r o m Exp. I I i n c l u d e d 60 r e p e t i t i o n s 

compared t o 5̂  i n Exp. I l l and Turve y (196?). 
The a n a l y s i s o f v a r i a n c e computed on t h e a b b r e v i a t e d 

d a t a f r o m Exp. I I r e v e a l e d an i n s i g n i f i c a n t e f f e c t o f r e ­

p e t i t i o n , F( 117) = 2,35;p'> .05, as w e l l as an i n s i g n i f i c a n t 

e f f e c t o f b l o c k s o f t r i a l s ( F < 1,00), T h e r e f o r e , as i n 

Exp. I l l and Turvey (I967), t h e mean number o f r e p e a t e d 
i t e m s r e c a l l e d was n o t g r e a t e r t h a n n o n r e p e a t e d i t e m s a f t e r 

60 r e p e t i t i o n s . A l s o , the number o f i t e m s r e c a l l e d a c r o s s 

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

t i o n s . 

However, an i n s p e c t i o n o f F i g , 5 does r e v e a l some 

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

a c r o s s b l o c k s o f t r i a l s . T h i s R e p e t i t i o n by Bl o c k s i n t e r ­

a c t i o n was s i g n i f i c a n t a t t h e .05 l e v e l , F(2,l4)=4,23, 
w h i c h i n d i c a t e s t h a t t h e s l o p e s o f t h e tv/o f u n c t i o n s d i f f e r . 

T u rvey (1967) f o u n d no such s i g n i f i c a n t i n t e r a c t i o n . 

I f i t i s assumed t h a t t h e i n s i g n i f i c a n t main e f f e c t o f 

r e p e t i t i o n may have been due t o t h e f a c t t h a t t h e cu r v e 

f o r t h e r e p e t i t i o n c o n d i t i o n s t a r t e d below t h a t o f t h e non-

r e p e t i t i o n c o n d i t i o n , t h e n t h e R e p e t i t i o n by B l o c k s i n t e r ­

a c t i o n r e p r e s e n t s an i m p o r t a n t d i f f e r e n c e between Turvey 

(1967) and t h e comparable d a t a p o i n t s i n Exp, I I . I t may 

be a t t r i b u t a b l e t o c o n d i t i o n s t h a t appeared i n Exp, I I b u t 
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were absent i n Turvey (1967), i . e , . w h o l e r e p o r t and l o n g e r 

r e t e n t i o n i n t e r v a l s . Perhaps Ss must d e t e c t t h e r e p e a t e d 

i t e m s f o r r e p e t i t i o n t o have an i n f l u e n c e . I n t h a t case 

th e whole r e p o r t c o n d i t i o n may be n e c e s s a r y f o r Ss t o 

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

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

would enhance the r e p e t i t i o n e f f e c t . 
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CONCLUSION 

The r e s u l t s o f t h e f i r s t two e x p e r i m e n t s suggested 

t h a t r e p e t i t i o n does n o t a f f e c t i c o n i c memory, i f t h e 

l i m i t s o f i c o n i c memory are o p e r a t i o n a l l y d e f i n e d as t h e 

d i f f e r e n c e between p a r t i a l and whole r e p o r t . However, 

t h e r e v/as an o v e r a l l e f f e c t o f r e p e t i t i o n i n b o t h exper­

iments , 

There are two a s p e c t s o f t h e o v e r a l l r e p e t i t i o n e f f e c t 

w h i c h m e r i t d i s c u s s i o n . One i s s u e concerns t h e l o c u s 

o f the o v e r a l l e f f e c t o f r e p e t i t i o n . I t may be r e a s o n a b l e 

t o assume t h a t t h e i n f o r m a t i o n a v a i l a b l e i n t h e whole r e p o r t : 

c o n d i t i o n came f r o m a more permanent memory system. The f a c t 

t h a t t h e l e v e l o f whole r e p o r t does n o t drop over p r o l o n g e d 

r e t e n t i o n i n t e r v a l s i s c o n s i s t e n t w i t h t h a t i n t e r p r e t a t i o n , 
• 
Based on t h e r e s u l t s o f Lev/is and B a r t z ( 1 9 7 0 ) , v/hich s t a t e d 

t h a t r e p e t i t i o n a f f e c t e d LTM t o a much g r e a t e r e x t e n t t h a n 

STM, v/hole r e p o r t may be t h e o n l y i n f o r m a t i o n t h a t was 

i n f l u e n c e d by r e p e t i t i o n . The a d d i t i o n a l i n f o r m a t i o n a v a i l ­

a b l e from t h e i c o n was n o t i n c r e a s e d as a r e s u l t o f r e p e -

t i t i o n . 

A n o t h e r i s s u e concerns t h e R e p e t i t i o n by Delay i n t e r ­

a c t i o n v/hich v/as s i g n i f i c a n t i n t h e f i r s t two e x p e r i m e n t s . 

The d i v e r g e n c e o f t h e r e p e t i t i o n f u n c t i o n s a c r o s s t h e 
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r e t e n t i o n i n t e r v a l i s a p p a r e n t i n F i g s . 1 and 2. However, 

t h e r e appears t o be a g r e a t e r d i v e r g e n c e o f t h e p a r t i a l 

r e p o r t f u n c t i o n s . That i s , t h e r e p e a t and n o n r e p e a t p a r t i a l 

r e p o r t c u r v e s seera t o d i v e r g e more t h a n t h e r e p e a t and non-

r e p e a t whole r e p o r t c u r v e s . The i n t e r a c t i o n o f t h e p a r t i a l 

r e p o r t c u r v e s w i t h t h e r e t e n t i o n i n t e r v a l may be c r i t i c a l 

s i n c e i t may i n d i c a t e t h a t t h e amount o f i n f o r m a t i o n i n t h e 

i c o n d i f f e r s between the r e p e t i t i o n c o n d i t i o n s . T h i s i n t e r ­

p r e t a t i o n v/ould be t e n a b l e o n l y i f t h e i n t e r a c t i o n o f t h e 

p a r t i a l r e p o r t f u n c t i o n v / i t h t h e r e t e n t i o n i n t e r v a l was 

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

t i o n s v / i t h t h e r e t e n t i o n i n t e r v a l . I f t h a t were t h e case, 

a s i g n i f i c a n t R e p e t i t i o n by Report by Delay I n t e r a c t i o n 

would be p r e d i c t e d , i n d i c a t i n g t h a t t h e mean d i f f e r e n c e 

between p a r t i a l and v/hole r e p o r t f o r t h e tv/o r e p e t i t i o n 

c o n d i t i o n s v/as d i f f e r e n t a c r o s s t h e r e t e n t i o n i n t e r v a l . 
« 
I n b o t h Exps. I and I I t h i s i n t e r a c t i o n was i n s i g n i f i c a n t . 

The i n t e r a c t i o n between t h e p a r t i a l r e p o r t c u r v e s v / i t h t h e 

r e t e n t i o n i n t e r v a l v/as n o t d i f f e r e n t f r o m t h a t o f t h e v/hole 

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

t h e i n f o r m a t i o n i n t h e i c o n v/as n o t a f f e c t e d by r e p e t i t i o n . 
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TABLE 1 

A n a l y s i s o f V a r i a n c e o f L e t t e r s A v a i l a b l e 

E x p e r i m e n t I 

Source SS ' df MS F 

R e p e t i t i o n (A) 163.01 1 I63.OI 9.78 * 
Report (B) 382.85 1 382.85 84.39 * i 

Dplav (C) 103.22 4 25.81 34.09 
Snhipots (S) 150,24 7 21.46 

A x s 116.64 7 16.66 
B X S 31.76 7 4.54 
C X s 21,20 28 .76 
A X B .03 1 .03 .02 
B X C 122,54 4 30.63 29.92 
A V 

A X 0 
A l l O O 
I * * , CO 

ZL J * J f 

A X B X S 9.27 7 1.32 
B X G X S 28.67 28 1.02 
A X C X S 14,19 28 .51 
A X B X C 2.53 4 .63 .02 
A X B X 0 X S 902,51 28 32.23 

T o t a l 2026.29 159 

* p < .05 
** p < .01. 
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TABLE 2 

A n a l y s i s o f V a r i a n c e o f L e t t e r s A v a i l a b l e 

E x p e r i m e n t I I 

Source SS d f MS F 

R e p e t i t i o n (A) 53.48 1 53.48 6.94 
Report (B) 133.22 1 > 133.22 16.03 ** 
Delay (C) 46.72 4 11.68 7.82 
S u b j e c t s (S) 520.33 7 74.33 

A X S 54.06 7 7.72 
B X S 58.17 7 8.31 
C X S 41.84 28 1.50 
A X B .00 1 .00 .00 
B X C 52.76 4 13.19 20.34 *« 
A X C 9.16 4 2.29 4.15 * 
A X B X S 9.99 7 1.43 
B X C X S 18.16 28 .65 
A X C X S 15.44 28 .55 
A X B X C 1.64 4 .41 .55 
A X B X C X S 20.73 28 

T o t a l 1035.69 159 

* p <.05 
** p <.01 
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TABLE 3 

A n a l y s i s o f V a r i a n c e o f Bl o c k e d Data 
E x p e r i m e n t I I 

o ourc e Do QI Wo r 

R e p e t i t i o n (A) 44.90 1 44.90 7 .58 * 

Report (B) 99.77 1 99.77 16.30 ** 
B l o c k s (C) 44.06 3 14.69 6 .12 * * 

S u b j e c t s (S) 425.98 • 7 60.85 

A X S 4 1 . 4 5 7 5 .93 

B X S 4 2 . 8 6 7 6 .12 

C X S 50.46 21 2 .40 

A X B . 0 1 1 . 0 1 .00 
A X C 27.73 3 9 .24 5.57 
B X C 1.88 3 .63 1.37 

A X B X S 16.60 7 2 .37 

A X C X S 3^.78 21 1.66 
B X G X S 9 .61 21 .46 

A X B X C 1 .49 3 .50 1.14 

A X B X C X S 9.30 21 .44 
T o t a l 8 5 0 . 8 8 126 

i 

* p<.05 
** p < .01 



TABLE 4 

A n a l y s i s o f V a r i a n c e o f L e t t e r s A v a i l a b l e 

E x p e r i i n e n t I I I 

Source SS d f MS F 

R e p e t i t i o n (A) 3 .18 1 3 . 1 8 .86 

Delay (B) 15.16 2 7 .58 14.69 ** 
S u b j e c t s (S) 103.16 7 14 .75 

A X S 25.88 7 3.70 
B X S 7 .22 14 .52 
A X B 4 . 2 1 2 2 . 1 1 5 .55 * 

A X B X S 5.30 14 . 38 

T o t a l 1 6 4 . 2 1 47 

* P<.05 
** p < .01 
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TABLE 5 

A n a l y s i s o f V a r i a n c e o f P a r t i a l Data 
Ex p e r i m e n t I I 

Source SS d f MS F 

R e p e t i t i o n (A) 3.36 1 3.36 2.35 
B l o c k s (B) 1.27 2 .64 .55 
S u b j e c t s (S) 335.43 7 47.92 

A X S 10.01 7 1.43 
B X S 16.31 14 1.16 
A X B 11.57 2 5.79 4.23 " 
A X B X S 19.24 14 1.37 

T o t a l 
r 

397.19 47 

* p < .05 
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