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ABSTRACT

Ss were p re s e n te d  a l i s t  o f  s t i m u l u s - r e s p o n s e  (S-R) p a i r s ,  in  wh ich  
each s t i m u l u s  was one o f  f o u r  t w o - d i g i t  numbers and each response  was a 
l e t t e r .  S_s were i n s t r u c t e d  t o  remember t h e  most  r e c e n t  response  t o  each 
s t i m u l u s .  T r i a l s  c o n s i s t e d  o f  a t e s t  o f  one o f  t h e  p a i r s  and p r e s e n t a t i o n  
o f  a new p a i r .  The l i s t s  a l t e r n a t e d  p r e s e n t a t i o n  and t e s t ,  w i t h  z e ro  t o  
s i x  i n t e r v e n i n g  t r i a l s  ( l a g s )  between p r e s e n t a t i o n  and t e s t  o f  a p a r t i c u l a r  
s t i m u l u s .  To s t u d y  t h e  e f f e c t  o f  m o d a I i t y  on r e c a l l ,  l i s t s  were 
p re s e n te d  t o  each S _ e i t h e r  v i s u a l l y  o r  o r a l l y .  D u r in g  t h e  t h r e e  second 
s t u d y  p e r i o d  f o l l o w i n g  t h e  p r e s e n t a t i o n  o f  each S-R p a i r ,  Ss per fo rm ed  
in  one o f  t h r e e  c o n d i t i o n s :  s a y in g  t h e  S-R p a i r  a lo u d  w h i l e  w r i t i n g
d i g i t s  ( o ra  I r e h e a r s a I ) ,  w r i t i n g  t h e  p a i r  w h i l e  s a y in g  d i g i t s  ( w r i t t e n  
r e h e a r s a l ) ,  o r  w r i t i n g  d i g i t s  w h i l e  s a y in g  t h e  a l p h a b e t  (no o v e r t  r e h e a r s a l ) .  
In each c o n d i t i o n  t h e  n o n - re h e a rs a I  t a s k  was t o  l i m i t  Ss re h e a rs a l  t o  
t h e  t y p e  be ing  s t u d i e d ,  by f o c u s in g  o t h e r  modaI i t i e s  on t h e  i n t e r f e r r i n g  
t a s k s .  S_s were p re s e n te d  two l i s t s  t o  d e te r m in e  i f  mode o f  o u t p u t  
a f f e c t e d  r e c a I  I . For  one l i s t  t h e  t e s t  was a spoken p robe  and Ss s a id  
a lo u d  t h e i r  res p o n s e s ;  f o r  t h e  o t h e r  l i s t ,  t h e  probe was p res en ted  
v i s u a l l y  and Ss w r o t e  t h e i r  resp o n s e s .

R e c a l l  decreased as t h e  lag in c r e a s e d .  T h i s  was expec ted  s in c e  
r e c a l l  dec reases  w i t h  t h e  amount o f  i n t e r v e n i n g  i n f o r m a t i o n .  R e c a l l  
was s i g n i f i c a n t l y  b e t t e r  w i t h  o r a l  p r e s e n t a t i o n  th a n  w i t h  v i s u a l .  T h i s  
s u p p o r te d  t h e o r i e s  wh ich  c l a im  t h a t  i n f o r m a t i o n  i s  s t o r e d  in  an a u d i t o r y  
f o rm ,  r e q u i r i n g  v i s u a l  s t i m u l i  t o  be recoded .  Mode o f  o u t p u t  had no 
e f f e c t  e x c e p t  in  i n t e r a c t i o n  w i t h  p r e s e n t a t i o n  m o d a l i t y  and la g .  The 
g e n e ra l  s u p e r i o r i t y  o f  r e c a l l  a f t e r  o r a l  p r e s e n t a t i o n  r e s u l t e d  in  
b e t t e r  r e c a l l  w i t h  o r a l  p r e s e n t a t i o n  th a n  w i t h - v i s u .a  i' ' p r e s e n t a t i o n  f o r  
bo th  modes o f  o u t p u t .

R e c a l l  a f t e r  o r a l  r e h e a rs a l  was s i g n i f i c a n t l y  b e t t e r  th a n  r e c a l l  
a f t e r  e i t h e r  w r i t t e n  r e h e a rs a l  o r  no o v e r t  r e h e a r s a l .  S ince  bo th  w r i t t e n  
and o r a l  r e h e a rs a l  assu red  t h a t  S_ a t te n d e d  t o  the. s t i m u l i ,  b u t  o n l y  
o r a l  r e h e a r s a l  in c rea s ed  r e c a l l ,  a t t e n t i o n  was n o t  t h e  c r i t i c a l  f a c t o r . .  
I n s te a d ,  t h e  mode o f  r e h e a r s a l  a f f e c t e d  r e c a l l .  O ra l  re h e a rs a !  
improved r e c a l l  o f  i tems in  t h e  a u d i t o r y  s t o r e .  The la c k  o f  d i f f e r e n c e  
between r e c a l l  a f t e r  w r i t t e n  re h e a rs a l  and no o v e r t  r e h e a rs a l  suggested  
t h a t  when r e h e a r s a l  i s  n o t  o r a l ,  t h e  t y p e  o f  r e h e a rs a l  does n o t  m a t t e r .
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INTRODUCTION

Memory c o n s i s t s  o f  a sequence o f  r e g i s t r a t i o n ,  s t o r a g e ,  and 

r e t r i e v a l .  One reason f o r  f a i l u r e  t o  r e c a l l  may be t h a t  t h e  incoming 

s t i m u l u s  was n o t  a t te n d e d  t o  and t h e  i n i t i a l  r e g i s t r a t i o n  o f  t h e  i tern 

decayed.  I terns may be r e g i s t e r e d  w i t h o u t  be ing  a t te n d e d  t o ,  b u t  some 

degree o f  a t t e n t i o n  i s  necessa ry  f o r  a t r a c e  t o  be s t o r e d  (Waugh and 

Norman, 1965; A t k i n s o n ,  B r e l s f o r d  and S h i f f r i n ,  1967; Bower,  1967).  

RehearsaI

Rehearsa l  i s  one means o f  f o c u s i n g  a t t e n t i o n  on t h e  incoming  

s t i m u l i .  Rehearsa l  s t r e n g t h e n s  t h e  i tem  in  memory and t r a n s f e r s  I t  

t o  a more permanent  memory s t o r e .  R ehears ing  by s a y in g  i tems a loud  

has been found t o  improve memory.

M urray  (1965 ,  1966) found  t h a t  s a y in g  a lo u d  i tems in a v i s u a l  

s e r i a l  l i s t  produced b e t t e r  r e c a l l  t h a n  when i tems were read s i l e n t l y .  

When M u r ray  (1966)  averaged p e r fo rm an c e  o v e r  a l l  p r e s e n t a t i o n  r a t e s  

( 1 - 4  l e t t e r s  p e r  s e c o n d ) ,  he found  r e c a l l  was b e t t e r  a f t e r  s a y in g  

a lo u d  th a n  a f t e r  w h i s p e r i n g ,  and b e t t e r  a f t e r  w h i s p e r i n g  than  

m ou th ing  s i I e n t I y . D i f f e r e n c e s  between l e v e l s  o f  v o c a l i z a t i o n  were 

g r e a t e r  f o r  f a s t e r  p r e s e n t a t i o n  r a t e s  than  s low  r a t e s .  Murray  (1965) 

sugges ted  t h a t  v e r b a l i z a t i o n  caused S_ t o  g i v e  more a t t e n t i o n  t o  t h e  

s t i m u l u s  th a n  when i t  was read s i l e n t l y .

E l l i s  (1969)  found t h a t  v e r b a l i z a t i o n  in c re a s e d  t h e  recency  p a r t  

o f  t h e  s e r i a l  p o s i t i o n  c u r v e ,  b u t  depressed t h e  p r im ac y  p a r t .  E l l i s



e x p l a i n e d  t h a t  recency  was f a c i l i t a t e d  because o r a l  a c t i v i t y  in c re a s e d  

o v e r a l l  a t t e n t i o n  and gave a d d i t i o n a l  senso ry  c l u e s  t o  s t r e n g t h e n  t h e  

P r im a ry  Memory t r a c e .  Rundus and A t k in s o n  (1970)  t a p e  re co rded  S_! s 

r e h e a rs a l  d u r i n g  p r e s e n t a t i o n  o f  a l i s t  f o r  f r e e  r e c a l  I . S_s had been 

t o l d  t o  s tu d y  i tems a lo u d  and were g i v e n  no r e s t r i c t i o n s  on c h o i c e  o f  

i t ems o r  r a t e  o f  r e h e a r s a l .  Rundus and A t k i n s o n  found  t h a t  i tem s 

p re s e n te d  e a r l y  in  t h e  l i s t  were rehea rsed  more th a n  l a t e r  i t e m s .  

Number o f  i terns r e c a I  Ied was an i n c r e a s in g  f u n c t i o n  o f  amount o f  

r e h e a r s a l ,  so p r im a c y  i tem s  had h ig h  p r o b a b i I i t y  o f  r e c a l l .  Recency 

e f f e c t s  were due t o  t h e  h ig h  p r o b a b i l i t y  o f  l a s t  i tems beg in  rehea rsed  

j u s t  b e f o r e  r e c a l I .

B r e l s f o r d  and A t k i n s o n  (1968)  s t u d i e d  t h e  e f f e c t s  o f  t y p e  o f  

r e h e a rs a l  on r e c a l l  o f  v i s u a l  s t i m u l i  in  a c o n t i n u o u s  p r e s e n t a t i o n  

t a s k .  The number o f  i n t e r v e n i n g  t r i a l s  between p r e s e n t a t i o n  and t e s t  

o f  an i tem  was c a l l e d  t h e  la g .  In t h e  c o n d i t i o n  f o r  o v e r t  r e h e a r s a l ,  

S_s were t o l d  t o  say a lo u d  t h e  s t im u  I u s - re s p o n s e  p a i r  t w i c e ;  Ss were 

supposed t o  pace t h e i r  v e r b a l  r e h e a rs a l  so i t  f i l l e d  t h e  th re e '  second 

t im e  p e r i o d .  For  c o v e r t  r e h e a rs a l  Ss were s im p l y  t o l d  t o  remember 

t h e  i t e m s .  The re  was b e t t e r  r e c a l l  w i t h  o v e r t  r e h e a r s a l ;  t h e  g r e a t e s t  

d i f f e r e n c e  between t y p e s  o f  r e h e a rs a l  was f o r  lags  0 -  5.  B r e l s f o r d  

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

r e h e a rs a l  a s s u re s  t h a t  S_ w i l l  a t t e n d  t o  t h e  s t i m u l u s  and rehe a rs e  i t  

a t  l e a s t  t w i c e ,  w h i l e  such an assum pt ion  c a n n o t  be made w i t h  c o v e r t  

r e h e a r s a l .  However,  t h e  i n t e r a c t i o n  o f  t y p e  o f  r e h e a rs a l  w i t h  lag 

i n d i c a t e d  t h a t  t h e  d i f f e r e n c e  was due t o  more th a n  a t t e n t i o n .  The 

c o v e r t  r e h e a rs a l  c u r v e  decayed e x p o n e n t i a l l y ,  b u t  t h e  o v e r t  r e h e a rs a l
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c u r v e  was an S-shaped f u n c t i o n .  To e x p l a i n  t h e  r e h e a rs a I  - 1ag i n t e r ­

a c t i o n  B r e l s f o r d  and A t k in s o n  proposed  t h a t  t y p e  o f  r e h e a rs a l  a f f e c t e d  

th e  p r o b a b i l i t y  o f  e n t e r i n g  a memory b u f f e r ,  and t h e  p r o b a b i l i t y  o f  

be ing  e I i m i n a t e d  f rom  i t .

In each o f  t h e  p r e c e d in g  s t u d i e s  t h e  i tems were p re s e n te d  v i s u a l l y .  

C o r b a l l i s  (1966)  compared s p a c in g  o f  r e h e a rs a l  f o r  v i s u a l  and o r a l  

p r e s e n t a t i o n s .  He found no d i f f e r e n c e  f o r  p r im acy  p o s i t i o n s ,  b u t  in 

recency  p o s i t i o n s ,  r e c a l l  o f  o r a l l y  p re s e n te d  i tems was s u p e r i o r  t o  

r e c a l l  o f  v i s u a l  i t e m s .  T h i s  s u g g e s ts  t h a t  r e c a l l  may a l s o  be a f f e c t e d  

by mode o f  p r e s e n t a t i o n .

M o d a l i t y  D i f f e r e n c e s

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

s t i m u l i  may be a u d i t o r y ,  v i s u a l ,  o r  b o t h ,  b u t  t h e  n e x t  l e v e l  o f  s t o r a g e  

i s  e x c l u s i v e l y  a u d i t o r y  ( T u l v i n g  and Mad igan ,  i 9 7 0 ) .  H in tzman (1967) 

s ugges ted  t h a t  v i s u a l  s t i m u l i  were recoded by subvoca l  r e h e a rs a l  i n t o  

a t e m p o ra ry  a u d i t o r y  o r  a r t i c u l a t o r y  r e p r e s e n t a t i o n .  A t k i n s o n  and 

S h i f f r i n  (1968)  a l s o  sugges ted  t h a t  s t o r a g e  i s  p r o b a b l y  in  some 

a u d i t o r y  fo rm ,  wh ich  t h e y  c a l l  a u d i t o r y - v e r b a I -  I i n g u i s t i c  s t o r e  ( a . v . l . ) .  

I n f o r m a t i o n  appears  t o  decay f rom  a . v . l .  i n  15-30 seconds ,  b u t  a l i m i t e d  

amount can be m a in ta in e d  lo n g e r  by r e h e a r s a l .  A t k in s o n  and S h i f f r i n  

f e e l  t h a t  la c k  o f  re s e a rc h  does n o t  a l l o w  s t o r a g e  in  o t h e r  modes t o  be 

c o m p le t e l y  exc lu d e d  f rom c o n s i d e r a t i o n . A c c o rd in g  t o  S p e r l i n g ’ s. (1967) 

mode l ,  v i s u a l l y  p re s e n te d  m a t e r i a l  i s  f i r s t  s t o r e d  in  v i s u a l  s t o r a g e ,  

th e n  t r a n s f e r r e d  i n t o  a u d i t o r y  s t o r a g e .  The r e s u l t s  o f  P a r k i n s o n ,

Parks  and K r o l I  (1971)  i n d i c a t e  t h a t  v i s u a l  s t i m u l i  may be s t o r e d  f o r  

a t  l e a s t  s e v e r a l  seconds ,  as t h e  appearance o f  t h e  s t i m u l u s  r a t h e r  

th e n  i t s  name.
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B a h r i c k  and Boucher  (1968)  h y p o th e s iz e d  t h a t  v i s u a l  s t i m u l i  may 

lead t o  e i t h e r  v e r b a l  o r  n o n ve rba l  s t o r a g e .  V i s u a l  s t i m u l i  may be 

im m e d ia te ly  recoded f o r  v e r b a l  r e t e n t i o n ,  o r  may be s t o r e d  n o n v e r b a l l y  

and recoded a t  t h e  t im e  o f  r e t r i e v a l  f o r  v e r b a l  r e c a l l .  B ro a d b e n t  

(1967)  and W ic k e lg r e n  (1969)  d is c u s s e d  t h e  p o s s i b i l i t y  o f  a common 

enco d in g  in  s h o r t - t e r m  memory t h a t  i s  n e i t h e r  a u d i t o r y  n o r  a r t i c u l a t o r y ,  

b u t  an a b s t r a c t  v e r b a l  m o d a l i t y .  C r a i k  (1969)  h y p o th e s iz e d  t h a t  once 

an i tem  was a t te n d e d  t o ,  t h e  i n p u t  m o d a l i t y  was no lo n g e r  i m p o r t a n t ;  

he sugges ted  t h a t  s h o r t - t e r m  s t o r a g e  i s  in  some n e u t r a l  m o d a l i t y .

Cermak (1970)  sugges ted  t h a t  s e v e r a l  t y p e s  o f  e n c o d in g ,  r e q u i r i n g  

d i f f e r e n t  amounts o f  t im e  f o r  encod ing  and w i t h  d i f f e r e n t  decay 

r a t e s ,  may o c c u r  when an i tem  i s  p re s e n te d .

C o r b a l i i s  ( 1 9 6 6 ) ,  Murdock (1966 ,  1967) and C r a i k  (1969 ,  1970) 

found s u p e r i o r  recency  r e c a l l  w i t h  o r a l  p r e s e n t a t i o n  o f  s e r i a l  l i s t s .  

Murdock  (1969)  used a s p a t i a l l y  d i s t r i b u t e d  a r r a y  f o r  a u d i t o r y  and 

v i s u a l  p r e s e n t a t i o n .  Even when d e f i n e d  s p a t i a  11y , r e c a l l  o f  o r a l  i t em s  

was more a c c u r a t e  th a n  r e c a l l  o f  v i s u a l  ones .  Coo ley  and M cNu l ty  (1967)  

found t h a t  as t h e  r e t e n t i o n  i n t e r v a l  in c re a s e d  in a s i n g  I e - p r e s e n t a t i o n  

t a s k ,  t h e  m o d a I i t y  d i f f e r e n c e s  dec rea sed .  Using r e c a l l  t a s k s  and 

r e c o g n i t i o n  t a s k s ,  Murdock (1968)  conc luded  t h a t  m o d a l i t y  d i f f e r e n c e s  

in  r e c a l l  were due t o  s t o r a g e  d i f f e r e n c e s .

Mode o f  O u to u t—  r. -i * •

S ince  i n p u t  m o d a l i t y  a f f e c t s  s t o r a g e  i t  may be q u e s t i o n e d  w h e th e r  

mode o f  o u t p u t  causes d i f f e r e n c e s  in  r e c a l l  due t o  r e t r i e v a l  d i f f e r e n c e s .  

Chase and C a I f e e  ( 1969) s t u d i e d  r e c o g n i t i o n  w i t h  a u d i t o r y  and v i s u a l  

p r e s e n t a t i o n  and t e s t s .  One e x p e r im e n t  v a r i e d  t h e  modes w i t h i n  Ss
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and a second v a r i e d  them between Ss. Both e x p e r im e n ts  found no s i g n i ­

f i c a n t  d i f f e r e n c e s  in  r e a c t i o n  t im e  between p r e s e n t a t i o n  modes, b u t  

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

t e s t s .  Comparison w i t h i n  Ss i n d i c a t e d  s i g n i f i c a n t l y  f a s t e r  p ro c e s s in g  

r a t e s  when p r e s e n t a t i o n  and t e s t  were in  t h e  same mode th a n  when t h e y  

were in  d i f f e r e n t  modes.

C r a i k  (1970) t e s t e d  w r i t t e n  and spoken f r e e  r e c a l l  o f  v i s u a l  and 

o r a l  l i s t s .  Recency r e c a l l  was s i g n i f i c a n t l y  b e t t e r  when w r i t t e n  

r a t h e r  th a n  spoken .  The re  were no i n t e r a c t i o n s  between i n p u t  and o u t p u t  

modes. M ur ray  (1965)  found o v e r a l l  f r e e  r e c a l l  o f  v i s u a l  i t e m s ,  some 

o f  wh ich had been v e r b a l i z e d  a t  p r e s e n t a t i o n ,  was b e t t e r  when reca I  I 

was w r i t t e n ;  however ,  M u r ray  (1966) used a s i m i l a r  t a s k  and d i d  n o t  

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

t h e r e  was a tenden cy  f o r  w r i t t e n  r e c a l l  t o  be s u p e r i o r .  On h a l f  t h e  

t r i a l s  M urray  (1966)  t o l d  S_s p r i o r  t o  p r e s e n t a t i o n  w h e th e r  t o  say o r  

w r i t e  t h e  i tems t h e y  r e c a l l e d :  on t h e  o t h e r  t r i a l s  S_s d i d  n o t  know 

t h e  mode o f  r e c a l l  u n t i l  a f t e r  t h e  l i s t  had been p r e s e n te d .  R e s u l t s  

showed l i t t l e  d i f f e r e n c e  between p r i o r  knowledge and p o s t - l i s t  know­

ledge o f  t h e  r e c a 11 mode.

S t u d ie s  o f  o u t p u t  m o d a l i t y  a re  c o n f l i c t i n g .  M u r ray  (1965)  

and C r a i k  (1970)  found b e t t e r  r e c a l l  when answers were w r i t t e n  

r a t h e r  th a n  spoken;  M u r ray  (1966)  found no d i f f e r e n c e ;  and Chase 

and 'Ca I  f e e  (1969) found f a s t e r  r e a c t i o n  t im e  t o  o ra  l t e s t s .
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C o n t in u o u s  P r e s e n t a t i o n  Te c h n iq u e

Shepard and T e g h ts o o n ia n  (1961)  s t u d i e d  t h e  c o n t i n u o u s  p r e s e n t a t i o n  

method o f  p r e s e n t i n g  v e r b a l  m a t e r i a l ,  w h ich  max im ized i n t e r f e r e n c e  by 

f i l l i n g  t h e  i n t e r v a l  between p r e s e n t a t i o n  and t e s t  w i t h  more p r e s e n ta ­

t i o n s  o f  t h e  same k i n d .  S was g i v e n  a sequence o f  i tems and had t o  

r e t a i n  t h e  most r e c e n t  ones t h r o u g h o u t  t h e  e n t i r e  sequence.  F o r g e t t i n g  

o f  i tems in  a s e r i e s  was o b t a i n e d  by t e s t i n g  a f t e r  d i f f e r e n t  numbers 

o f  i n t e r v e n i n g  i t e m s .  Ka tz  (1966)  used t h e  c o n t i n u o u s  p r e s e n t a t i o n  

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

220 i tems long .  He b e l i e v e d  t h e  c o n t in u o u s  p r e s e n t a t i o n  method 

p re s e n te d  a more s t a b l e  s i t u a t i o n  th a n  s i n g l e  i tem o r  s h o r t  l i s t  

methods.  The re  were no p r im a c y  e f f e c t s  and p r o a c t i v e  e f f e c t s  were 

found  t o  be c o n s t a n t  t h r o u g h o u t  t h e  sequence.  Ka tz  d e s c r i b e d  t h e  

c o n t i n u o u s  p r e s e n t a t i o n  method as a means o f  o b t a i n i n g  la rg e  amounts 

o f  da ta  in  a homogeneous s i t u a t i o n .

B r e l s f o r d ,  Kel I e r ,  Shi f  f  r i ' n ,  and A t k i n s o n  ( I 966) and A t k in s o n  

e t  aj_. (1967)  s t u d i e d  reca I I o f  pa i red. -assoc i a te s  u s in g  t h e  c o n t in u o u s  

p r e s e n t a t i o n  method. R e c a l l  was found t o  be a d e c r e a s in g  f u n c t i o n  o f  

t h e  number o f  s t u d y - t e s t  p a i r s  i n t e r p o l a t e d  between p r e s e n t a t i o n  and 

t e s t .  Pe r fo rm ance  was n e a r l y  p e r f e c t  f o r  lag z e r o ,  dropped s h a r p l y  

f o r  lag one, th e n  g radua I  Iy  d e c re a s e d . B r e l s f o r d  e t  a I . no ted  t h a t  

beyond ten  lags p e r fo rm an ce  was c l o s e  t o  chance.  Both  s t u d i e s  v a r i e d  

t h e  s i z e  o f  t h e  s t i m u l u s  s e t  ( 4 ,  6 , o r  8  i tem s )  and found t h a t  r e c a l l  

was b e t t e r  f o r  s m a l l e r  s t i m u l u s  s e t s .  The c o n t i n u o u s  p r e s e n t a t i o n  

method was used in  t h e  p r e s e n t  e x p e r im e n t  t o  p r o v i d e  e x p e r i m e n t a l l y  

c o n t r o l l e d  i n t e r f e r e n c e  between p r e s e n t a t i o n  and t e s t .



The p r e s e n t  e x p e r im e n t  used t h e  c o n t i n u o u s  p r e s e n t a t i o n  t e c h n iq u e  

t o  s t u d y  t h e  e f f e c t s  o f  r e h e a rs a l  on re c a I  I o f  p a i r e d - a s s o c i a t e  i t e m s .  

R e c a l l  was expec ted  t o  be reduced by i n t e r v e n i n g  i t e m s ,  b u t  e f f e c t s  o f  

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

Two t y p e s  o f  r e h e a r s a l  were s t u d i e d — s a y in g  i tems a loud  Coral  

r e h e a r s a l ) ,  and w r i t i n g  t h e  i tems ( w r i t t e n  r e h e a r s a I ) . When r e h e a rs a l  

was c r i t i c a l  in  one mode, r e h e a r s a l  i n  a n o th e r  was l i m i t e d  by r e q u i r i n g  

S_ t o  c o u n t  d i g i t s .  In t h e  no o v e r t  r e h e a rs a l  g roup  Ss pe r fo rm ed  both  

an o r a l  t a s k  ( s a y in g  t h e  a l p h a b e t )  and a w r i t i n g  t a s k  ( w r i t i n g  d i g i t s ) .  

The re  were no c o n d i t i o n s  w i t h o u t  s p e c i f i e d  t a s k s  s i n c e  t h i s  would n o t  

g i v e  i n f o r m a t i o n  c o n c e rn in g  wh ich  t y p e  o f  r e h e a rs a l  was, o r  was n o t ,  

be ing  used .  P e te r s o n  (1969)  has shown t h a t  Ss can do two t a s k s  a t  t h e  

same t i m e .  The deg ree  o f  a t t e n t i o n  r e q u i r e d  was d i r e c t l y  r e l a t e d  t o  

t h e  d i f f i c u 1 t y  o f  t h e  t a s k .

In t h i s  s t u d y  p r e s e n t a t i o n  was o r a l  and v i s u a l ,  R e c a l l  was bo th  

w r i t t e n  and spoken t o  d e te r m in e  i f  t h e r e  was an i n p u t - o u t p u t  m o d a l i t y  

i n t e r a c t i o n .  O u tp u t  m o d a l i t y  was v a r i e d  w i t h i n  Ss. M u r ra y  (1965 ,  1966) 

and C r a i k  (1970)  used w i t h i n  S_ d e s ig n s  in  t h e i r  s t u d i e s  o f  o u t p u t  

m o d a l i t i e s .  The r e s u l t s  o f  Chase and C a l f e e  (.1969) f u r t h e r  j u s t i f y  t h e  

w i t h i n  Ss d e s ig n  s i n c e  t h e y  found t h e  same r e s u l t s  f o r  w i t h i n ' S s  and 

between Ss e x p e r im e n ts .

I t  was expec ted  f rom e a r l i e r  s t u d i e s  t h a t  s a y in g  i tems a loud  would 

p roduce  b e t t e r  r e c a l l  o f  v i s u a l  l i s t s  th a n  s t u d y i n g  c o v e r t l y .  i f  

improved r e c a l l  a f t e r  o r a l  r e h e a rs a l  i s  due t o  S_ a t t e n d i n g  more t o  

i tems he has t o  r e h e a rs e  a l o u d ,  t h e r e  would a l s o  be improved r e c a l l  

when S_was r e q u i r e d  t o  w r i t e  t h e  i t e m s .  i f  a t t e n t i o n  i s  t h e  c r i t i c a l  

v a r i a b l e ,  r e c a l l  o f  o r a l  l i s t s  would a l s o  be in c re a s e d  w i t h  o v e r t  

r e h e a r s a I .
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P r e v io u s  s t u d i e s  f i n d i n g  a d i f f e r e n c e  in  r e c a l l  a f t e r  d i f f e r e n t  

k in d s  o f  r e h e a r s a l  ( M u r ra y ,  1965, 1966; B r e l s f o r d  and A t k i n s o n ,  1968; 

E l l i s ,  1969) have used v i s u a l  l i s t s .  However,  improved r e c a l l  may 

have been produced by S_ s t o r i n g  h i s  o r a l  r e p r o d u c t i o n  o f  t h e  i tem ;  

s i n c e  o r a l  i tems a re  r e c a l l e d  b e t t e r  than  v i s u a l  i t e m s ,  t h e  v e r b a l i ­

z a t i o n  would f a c i l i t a t e  r e c a l l .  t f  t h i s  i s  t h e  case ,  r e c a l l  would 

be reduced when r e h e a r s a l ,  as w e l l  as p r e s e n t a t i o n ,  i s  n o t  o r a l .

f n p u t - o u t p u t  m o d a l i t y  i n t e r a c t i o n  was s t u d i e d .  Chase and C a l f e e  

(1969)  found f a s t e r  r e a c t i o n  t im e  when t e s t s  were o r a l ,  b u t  s t u d i e s  

by Murray  (1965) and C r a i k  (1970) f o u n d .w r i t t e n ■re c a I  I t o  be s u p e r i o r .  

I f  memory s t o r e s  a re  o r g a n iz e d  by i n p u t  -moad I i t y ,  r e c a l l  may Be 

f a c i l i t a t e d  when i n p u t ,  r e h e a r s a l ,  and o u t p u t  were in  t h e  same mode 

r a t h e r  th a n  d i f f e r e n t  ones .



METHOD

S u b je c t s

S i x t y  i n t r o d u c t o r y  p s y c h o lo g y  s t u d e n t s ,  30 males and 30 fe m a le s ,  

s e rved  as Ss.

A p pa ra tu s

O ra l  l i s t s  were rec o rd e d  and p layed  by a W o l le n s a k  (mode! 1520) 

ta p e  r e c o r d e r .  V i s u a l  l i s t s  were f i l m e d  on 16 mm movie  f i l m  and 

p r o j e c t e d  by a P e rc e p to s c o p e  (model 510 2 -2 ,  P e rc e p tu a l  Deve lopment  

L a b o r a t o r i e s ) .

S t i m u l i  and Responses

S t i m u l i  were t h e  f o u r  t w o - d i g i t  numbers:  33,  44 ,  55, and 6 6 .

Responses were n o t  f rom  t h e  f i r s t  p a r t  o f  t h e  a l p h a b e t  t o  p r e v e n t  

c o n f u s i o n  between t h e  response  l e t t e r  and t h e  l e t t e r s  S_s were s a y in g  

in  t h e  c o n t r o l  g ro u p .  The l e t t e r s  K, L,  N, 0 ,  R, S, T ,  U, Y were 

chosen because t h e y  d i d  n o t  lo ok  n o r  sound s i m i l a r  t o  each o t h e r .  

P a i r s  were formed so each response  o c c u r r e d  w i t h  each s t i m u l i  abo u t  

an equal  number o f  t i m e s .

A l i s t  was c o n s t r u c t e d  w i t h  s i x  t h e  g r e a t e s t  l a g .  I t  was n o t  

p o s s i b l e  t o  d e v i s e  a l i s t  in  w h ich  each lag 0 - 6  o c c u r r e d  e q u a l l y  

o f t e n  so each o c c u r r e d  a p p r o x im a t e l y  t h e  same number o f  t i m e s .  The re  

were 27 t e s t s  a f t e r  lags  0 and 6 , 28 t e s t s  a f t e r  lags  2,  3,  and 4,  

and 29 a f t e r  lags  I and 5.  P a i r s  were o rd e re d  so each response  was 

p a i r e d  w i t h  no more th a n  one s t i m u l u s  a t  a g i v e n  t i m e .  Each s t i m u l u s
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was p re s e n te d  f o r  f o r t y - n i n e  t r i a l s  in  t h e  l i s t ,  a b o u t  e q u a l l y  o f t e n  

a t  each la g .  In a d d i t i o n ,  t h e r e  were f o u r  t r i a l s  a t  t h e  b e g in n in g  o f  

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

p a i r s .  The f i r s t  f o u r  t r i a l s  were n o t  i n c lu d e d  as d a t a .  One l i s t  

was formed and a second was d e r i v e d  f rom  i t  by d i r e c t  s u b s t i t u t  ion 

o f  one s t i m u l u s  and one response f o r  a n o t h e r .

P rocedu re

Ss were t e s t e d  i n d i v i d u a l l y  in  one o f  s i x  c o n d i t i o n s ;  each 

r e c e iv e d  l i s t s  in  one o f  t h e  two p r e s e n t a t i o n  m o d a l i t i e s  and pe r fo rm ed  

one o f  t h e  two  t y p e s  o f  r e h e a rs a l  o r  no o v e r t  r e h e a rs a l  . The re  were 

t e n  Ss in  each g ro u p .  Each S_ was t e s t e d  on two l i s t s — one w i t h  v i s u a l  

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

spoken r e c a l l .  H a l f  t h e  S_s were g i v e n  t h e  v i s u a l  p robe  l i s t  f i r s t ;  

t h e  o r a l  p robe  l i s t  was p re s e n te d  f i r s t  t o  t h e  o t h e r  Ss. W i th  o r a l  

s t im u I u s - r e s p o n s e  p r e s e n t a t i o n ,  t h e  v i s u a l  p robe  was shown S_on a 

5 "  x 8 ”  index  c a r d .  In g roups  w i t h  v i s u a l  p r e s e n t a t i o n ,  E_ spoke t h e  

o r a l  p ro b e .  When i n p u t  and o u t p u t  m o d a l i t i e s  were t h e  same t h e  probe 

was p re s e n te d  by t h e  same a p p a r a tu s  p r e s e n t i n g  t h e  p a i r s  t o  be 

le a rn e d .  When t h e  s t i m u l u s  probe was o r a l  S_s s a i d  t h e  most  r e c e n t  

response p a i r e d  w i t h  t h a t  s t i m u l i ;  E_ rec o rd e d  s respon se .  Ss w r o t e  

t h e  most r e c e n t  response on a numbered answer s h e e t  when t h e  s t i m u l u s  

p robe  was p re s e n te d  v i s u a l l y .  Ss were i n s t r u c t e d  n o t  t o  guess when 

th e y  d i d  n o t  remember t h e  response .

I n i t i a l l y  f o u r  p a i r s  were p re s e n te d  f o r  s t u d y  in  t h i s  o r d e r :

( a )  t h e  word " s t u d y "  f o r  one second,  (b )  a s t im u I u s - r e s p o n s e  (S-R) 

p a i r ,  ( c )  t h r e e  second i n t e r v a l  f o r  r e h e a r s a l .  S teps  a -  c were 

rep e a te d  t h r e e  t im e s  so each o f  t h e  f o u r  s t i m u l i  were i n t r o d u c e d  w i t h



a respon se .  Then t r i a l s  began c o n s i s t i n g  o f :  (a )  word " t e s t "  f o r  one

second ,  (b )  s t i m u l u s  p robe  (one o f  t h e  t w o - d i g i t  num bers ) ,  ( c )  t h r e e  

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

(d )  word " s t u d y "  f o r  one second,  (e )  S-R p a i r ,  o f  wh ich  t h e  s t i m u l u s  

i s  t h e  one j u s t  t e s t e d  in  s te p  b,  w i t h  a new respon se ,  ( f )  t h r e e  

second i n t e r v a l  f o r  r e h e a r s a l .  The sequence th e n  repe a te d  f o r  t h e  

second t r i a l :  (a )  " t e s t " ,  (b )  a s t i m u l u s  p ro b e ,  w h ich  may o r  may n o t

be t h e  one p re s e n te d  in  t h e  p r e v i o u s  t r i a l ,  ( c )  r e c a l l  i n t e r v a l ,

( d )  " s t u d y " ,  (e )  S-R p a i r ,  o f  wh ich  t h e  s t i m u l u s  i s  t h e  one j u s t  

t e s t e d ,  w i t h  a new respon se ,  ( f )  r e h e a r s a l ;  e t c .  When p r e s e n t a t i o n  

was v i s u a l  E_ s a i d  t h e  words " s t u d y "  and " t e s t "  when t h e y  appeared .

T h i s  was nece ssa ry  t o  a l e r t  Ss t o  lo o k  up f rom  t h e i r  r e h e a rs a l  o r  

answer  s h e e t  t o  see t h e  s t i m u l u s .

For  o r a l  r e h e a rs a l  Ss s a i d  a loud  t h e  S-R p a i r ;  t h e y  were r e q u i r e d
\

t o  speak c o n t i n u o u s l y  and f o r  t h e  e n t i r e  i n t e r v a l .  W h i l e  r e p e a t i n g  

t h e  S-R p a i r ,  Ss were w r i t i n g  d i g i t s  b e g in n in g  I ,  2 ,  3 ,  e t c .  For  

w r i t t e n  r e h e a rs a l  Ss w r o t e  down t h e  S-R p a i r ;  a g a in  t h e y  were r e q u i r e d  

t o  w r i t e  f o r  t h e  e n t i r e  r e h e a rs a l  i n t e r v a l .  W h i le  w r i t i n g ,  Ss coun ted  

d i g i t s  a l o u d .  !No ' o v e r t  r e h e a rs a I  Ss w r o te  d i g i t s  and s a i d  t h e  

a I p h a b e t .

Ss read t h e  i n s t r u c t i o n s  and asked E_ any q u e s t i o n s .  Ŝ s f i r s t  

p e r fo rm ed  on s i x  t r i a l s  (more i f  t h e  i n d i v i d u a l  needed) w i t h o u t  t e s t s  

t o  p r a c t i c e  t h e  t a s k s  he would be do ing  d u r i n g  th e  s tu d y  i n t e r v a l .

A f t e r  any n e ce ssa ry  c o r r e c t i o n s  were made Ss were g i v e n  a p r a c t i c e  

l i s t  w i t h  t e n  c o m p le te  t r i a l s ,  th e n  t h e  two e x p e r im e n ta l  l i s t s .  There  

was a f i v e  m in u te  b re a k  between t h e  two  e x p e r im e n ta l  l i s t s .



RESULTS

The p e r c e n t  o f  c o r r e c t  responses  a t  each lag was computed f o r  

each S_. The mean p e r c e n t  o f  c o r r e c t  responses  I s  p re s e n te d  In T a b le  I .

A s p l i t - p l o t  a n a l y s i s  o f  v a r i a n c e  was pe r fo rm ed  f o r  t h e  v a r i a b l e s  

p r e s e n t a t i o n  method, mode o f  r e c a l l ,  r e h e a r s a l ,  and lag (2 x 2 x 3 x 7 ) ,  

w i t h  t e n  S_s in  each c o n d i t i o n .  T a b le  2 shows t h e  r e s u l t s  o f  t h e  

a n a l y s i s .  P r e s e n t a t i o n  method,  r e h e a r s a l ,  and lag were s i g n i f i c a n t  

main e f f e c t s ;  t h e  o n l y  s i g n i f i c a n t  i n t e r a c t i o n  was o f  p r e s e n t a t i o n  

method,  r e c a l l  mode, and la g .

As e x p e c te d ,  r e c a l l  dec reased  as t h e  lag in c r e a s e d ;  t h e  g r e a t e s t  

lo ss  o f  i n f o r m a t i o n  was a f t e r  lags  z e ro  and one .  Mean p e r c e n t  o f  c o r r e c t  

responses  a t  each lag and r e s u l t s  o f  a t - t e s t  f o r  d i f f e r e n c e  between lags

a re  in  T a b le  3.  Even a f t e r  s i x  i n t e r v e n i n g  t r i a l s ,  mean p e r fo rm an c e  had

n o t  q u i t e  reached chance o f  g u e s s in g  t h e  one c o r r e c t  response  o u t  o f  

t h e  n in e  p o s s i b l e  responses  ( I  1 . 1  1 1 %).

O v e r a l l ,  r e c a l l  a f t e r  o r a l  r e h e a rs a l  was s i g n i f i c a n t l y  b e t t e r  th a n  

r e c a l l  a f t e r  w r i t t e n  re h e a rs a l  o r  a f t e r  no o v e r t  rehea rsa l * .  T a b le  4 

p r e s e n t s  t h e  t - v a I u e s  f o r  com par ison  o f  t y p e s  o f  r e h e a r s a l .  The e f f e c t s

o f  r e h e a rs a l  o v e r  lags i s  shown in  F i g u r e  I .  R e c a l l  in  a l l  g roups

g r e a t l y  decreased w i t h  i n c r e a s in g  l a g s ,  b u t  r e c a l l  a f t e r  o r a l  r e h e a rs a l  

dec reased  le ss  th a n  a f t e r  w r i t t e n  re h e a rs a l  o r  a f t e r  no o v e r t  r e h e ra s a l . .  

When t h e  lag was z e r o ,  p e r fo rm an ce  was n e a r l y  t h e  same a f t e r  o r a l  and 

w r i t t e n  r e h e a r s a l .  W i th  a lag o f  one ,  p e r c e n t  c o r r e c t  a f t e r  w r i t t e n  

re h e a rs a l  was le ss  th a n  a f t e r  o r a l  r e h e a r s a l ,  and a b o u t  t h e  same as t h e

13
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TABLE 2

SUMMARY TABLE OF ANALYSIS OF VARIANCE

Source
Degrees

o f
Freedom

Mean
Square

F

Between S u b je c ts 419 1701.857

A ( P r e s e n t a t i o n  Method) 1 9665.338 3 0 . 2 4 5 * *

C (R e h e a rs a 1) 2 2604.515 8 . 1 5 0 * *

*■*
D (Lag) 6 95090.300 297.559

A x  C 2 484 .426 1.516

A x  D 6 124.416 0 .389

G x D 1 2 189.220 0 .5 9 2

A x  C x D 1 2 239.939 0.751

S u b je c t s  W i t h i n  Groups 378 319 .568

W i t h i n  S u b je c ts 420 84 .263

B ( Reca11 M ethod) 1 71 .140 0 .8 4 8

A x B 1 85 .677 1 . 0 2 0

B x  C 2 197.483 2 .353

B x D 6 91 .345 1.088

A x B x C 2 106.102 1 .264
*

A x B x D 6 193.139 2.301

B x C x D 1 2 34 .006 0 .405

A x B x C x D 1 2 65 .717 0 .783

B x S u b je c t s  W i t h i n  Groups 378 83 .923

T o t a l 839 892 .096

*  ncP < -0 5

* *  p < . 0 0 1
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TABLE 4

t-VALUES FOR COMPARISON OF PERFORMANCE 

AFTER REHEARSAL

Type o f  
Rehearsa l

Mean % 
C o r r e c t

Compared w i t h  
c l c 2 c 3

Ora 1 ( Cj ) 39 .427 3 . 9 1 9 * *  2 . 8 4 4 *

W r i t t e n  (C2 ) 33 .510 1.074

No O v e r t  (C3 ) 35 .132 —

*  p < .O I

* *  p < 0 0 1
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FIGURE I

MEAN PERCENT OF CORRECT RESPONSES AFTER 

EACH TYPE OF REHEARSAL
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19

no o v e r t  r e h e a rs a l  g r o u p .  W i th  g r e a t e r  lags p e r fo rm an ce  c o n t i n u e d  t o  be 

b e s t  a f t e r  o r a l  r e h e a r s a l ,  and no o v e r t  r e h e a r s a l  p e r fo rm an c e  was b e t t e r  

th a n  a f t e r  w r i t t e n  r e h e a r s a l .  Through lag f i v e ,  mean p e r fo rm an ce  was 

s i g n i f i c a n t l y  g r e a t e r  th a n  chance C p C . O O l ) .  A f t e r  s i x  lags  r e c a l l  

a f t e r  w r i t t e n  r e h e a r s a l  was n o t  s i g n i f i c a n t l y  d i f f e r e n t  f rom  chance 

( t 3 9 = I . 0 0 1) ;  mean r e c a I  I was o n l y  12 .408 ,  o r  a mean o f  one c o r r e c t  

response  p e r  S_. R e c a l l  a f t e r  no o v e r t  r e h e a rs a l  was 16.759 ,  and was 

s l i g h t l y  b e t t e r  t h a n  chance ( t 3 9 = 2 . 518 , p < . 0 5 > .  Mean r e c a l l  a f t e r  

o r a l  r e h e a r s a l  was 19.260 ,  wh ich  was a lm o s t  two  c o r r e c t  responses  pe r  

S_; t h i s  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  chance ( t 3 9 = 3 . 7 j l ,  p < . 0 0 l ) ,

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

v i s u a l  p r e s e n t a t i o n .  As shown in  F i g u r e  2 ,  t h e r e  was a dec rea se  o v e r  

lag f o r  bo th  methods o f  p r e s e n t a t i o n ,  b u t  r e c a l l  o f  o r a l l y  p re s e n te d  

i tems was s u p e r i o r  t o  t h a t  o f  v i s u a l  i tems a t  e v e ry  l a g .  R e c a l l  

a f t e r  o r a l  p r e s e n t a t i o n  tended  t o  be b e t t e r  t h a n  a f t e r  v i s u a l  p r e s e n t a ­

t i o n  f o r  a l l  r e h e a rs a l  c o n d i t i o n s  and w i t h  bo th  t y p e s  o f  r e c a l l .

E f f e c t s  o f  mode o f  o u t p u t  were s i g n i f i c a n t  o n l y  in  i n t e r a c t i o n  

w i t h  p r e s e n t a t i o n  m o d a I i t y  and la g ,  shown in  F i g u r e  3 .  A t e s t  f o r  

c r i t i c a l  d i f f e r e n c e s  between means was pe r fo rm ed  on t h e  i n t e r a c t i o n  

d a t a .  R e s u l t s  a re  g i v e n  in  T a b le  5;  s u b s c r i p t s  a re  A| and A2  f o r  

o r a l  and v i s u a l  p r e s e n t a t i o n ,  B| and B2  f o r  spoken and w r i t t e n  r e c a l l ,  

and Dj t h r o u g h  D7  f o r  lags  z e ro  t o  s i x ,  r e s p e c t i v e l y .
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FIGURE 2

MEAN PERCENT OF CORRECT RESPONSES AFTER 

VISUAL AND ORAL PRESENTATION
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FIGURE 3

NTERACTI ON OF PRESENTATION MODALITY, 

MODE OF OUTPUT, AND LAG
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TABLE 5

DIFFERENCE BETWEEN MEANS FOR INTERACTION OF 

PRESENTATION METHOD (A) x OUTPUT MODALITY (B) x LAG (D)

r ABD 
S u b s c r i p t s

Compared W ith  
I I I  112 113 114 115 1 16 1 17

1 1 1 

1 1 2  

1 13.

5 0 . 2 3 4 * *  6 5 . 8 9 5 * *  6 9 . 7 0 4 * *  

1.5 .661**  ■ 19 .4 7 0 * *  

3 .809

7 3 . 7 5 2 * *  

2 3 . 5 1 8 * *  

7 .857

7 5 . 4 0 7 * *  

2 5 . 1 7 3 * *  

9 . 5 1 2 * *

7 8 . 0 2 5 * *  

2 7 . 7 9 1 * *  

1 2 .1 3 0 * *

114 - 4 .048 5 . 7 0 3 * 8 . 3 2 1 * *

115 - 1 .655 4 .273

1 16 - 2 .6 1 8

1 17 -■

*  p < . 0 5

* *  p < . 0 0 1
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T a b le  5 , C o n t inue d

ABD 
S u b s c r i  p+s 1 2 1 1 2 2 123 124 125 126

-■ '

127

1 i 1 0 .370 4 1 . 9 5 8 * * 6 3 . 7 5 2 * * 7 3 . 0 3 8 * * 7 6 . 4 9 0 * * 7 5 . 4 0 6 * * 81 . 6 0 5 * *

1 1 2 4 9 . 8 6 4 * * 8 . 2 7 6 * * 1 3 .518 * * 2 2 . 8 0 4 * * 2 6 . 2 5 6 * * 2 5 . 1 7 2 * * 3 1 . 3 7 1 * *

1 13 6 5 . 5 2 5 * * 2 3 . 9 3 7 * * 2.  143 7 . 1 4 3 * 10 .595 * * 9 . 5 1 1 * * 1 5 .7 1 0 * *

1 14 6 9 . 3 3 4 * * 2 7 . 7 4 6 * * 5 . 9 5 2 * 3 .3 3 4 6 .7 8 6 * 5 .7 0 2 * I I . 9 0 1 * *

1 15 7 3 . 3 8 2 * * 3 1 . 7 9 4 * * 1 0 . 0 0 0 * * 0 .7 1 4 2 .738 1 .654 7 . 8 5 3 * *

1 16 7 5 . 0 3 7 * * 3 3 . 4 4 9 * * I I . 6 5 5 * * 2 .3 6 9 1 .083 0 . 0 0 1 6 . 1 9 8 *

1 ! 7 7 7 . 6 5 5 * * 3 6 . 0 6 7 * * 1 4 .2 7 3 * * 4 . 9 8 7 * 1 .535 2 .619 3 .5 8 0

1 2 1 - 4 1 . 5 8 8 * * 6 3 . 3 8 2 * * 7 2 . 6 6 8 * *
* *

76 .120 7 5 . 0 3 6 * * 8 1 . 2 3 5 * *

1 2 2 - 21 . 7 9 4 * * 3 1 . 0 8 0 * * 3 4 . 5 3 2 * * 3 3 . 4 4 8 * * 3 9 . 6 4 7 * *

123 - 9 . 2 8 6 * * 1 2 .2 3 8 * * I I . 6 5 4 * * 17 .8 5 3 * *

124 - 4 .452 2 .368 8 . 5 6 7 * *

125 - ! .084 5 . 1 1 5 *

126 - 6 . 1 0 0 *

127 -



T a b le  5 , C o n t in u e d
24

ABD
Subscr p t s  2 1 1 2 1 2 213 214 215 216 217

1 1 1 4.  197 55.407 71 . 7 2 8 * *
* *

76 .728
* *

81 .014 8 2 . 7 6 3 * * 84. 197

1 1 2 4 6 . 0 3 7 * * 5 .1 7 3 * 21 . 4 9 4 * * 2 6 . 4 9 4 * * 3 0 . 7 8 0 * * 3 2 . 5 2 9 * * 3 3 . 9 6 3 * *

1 13 6 1 . 6 9 8 * * 1 0 .4 8 8 * * 5 . 8 3 3 * 10 .8 3 3 * * 1 5 .1 1 9 * * 16 .868 * * 1 8 .3 0 2 * *

1 14 6 5 . 5 0 7 * * 1 4 .2 9 7 * * 2 .0 2 4 7 .0 2 4 * 1 1 .3 1 0 * * 13 .059 * * 1 4 .4 9 3 * *

1 15 6 9 . 5 5 5 * * 4 6 . 0 3 7 * * 2 .024 2 .976 7 . 2 6 2 * 9 . 0 1 1 * * 1 0 .4 4 5 * *

1 16 7 1 . 2 1 0 * * 2 0 . 0 0 0 * * 3 .679 1 .321 5 .6 0 7 * 7 .3 5 6 * 8 . 7 9 0 * *

1 17 7 7 . 8 2 8 * * 2 2 . 6 1 8 * * 6 .2 9 7 * 1 .297 2 .989 4 .7 3 8 * 6 . 1 7 2 *

1 2 1 3 .827 5 5 . 0 3 7 * * 71 . 3 5 8 * * 7 6 . 3 5 8 * * 8 0 .644 8 2 .3 9 3 * * 8 3 . 8 2 7 * *

1 2 2 3 7 . 7 6 1 * * 13 .4 4 9 * * 2 9 . 7 7 0 * * 3 4 . 7 7 0 * * 3 9 . 0 5 6 * * 40 .805 4 2 . 2 3 9 * *

1 23 5 9 . 5 5 5 * * 8 . 3 4 5 * * 7 . 9 7 6 * * 12 .9 7 6 * * 1 7 .2 6 2 * *
* *

19.011 2 0 . 4 4 5 * *

124 6 8 . 8 4 1 * * 1 7 .6 3 1 * * 1 .310 3 .690 7 . 9 7 6 * * 9 . 7 2 5 * * 1 1 .1 5 9 * *

125 7 2 . 2 9 3 * * 2 1 . 0 8 3 * * 4 . 7 6 2 * 0 .238 4 .5 2 4 6 . 2 7 3 * 7 . 7 0 7 *

126 7 1 . 2 0 9 * * 1 9 .9 9 9 * * 3 .678 1 .322 5 .6 0 8 *
*

7 .357 8 . 7 9 1 * *

127 7 7 . 4 0 8 * * 2 6 . 1 9 8 * * 9 . 8 7 7 * * 4 .8 7 7 * 0.591 1 . 158 2 .5 9 2

2 1  1 - 5 1 . 2 1 0 * * 6 7 . 5 3 1 * * 7 2 . 5 3 1 * * 7 6 . 8 1 7 * * 7 8 . 5 6 6 * * 8 0 . 0 0 0 * *

2 1 2 - 1 6 .3 2 1 * * 2 1 . 3 2 1 * * 2 5 . 6 0 7 * * 2 7 . 3 5 6 * * 2 8 . 7 9 0 * *

213 - 5 .0 0 0 * 9 . 2 8 6 * * I I . 0 3 5 * *
-X-X-

12.469

214 - 4 .2 8 6 6 .0 3 5 * 7 . 4 6 9 *

215 - 1 .749 3.  183

216 - 1 .434

217 -



T a b le  5, C o n t in u e d 25

ABD *
Subsc r  i p t s 2 2 1 2 2 2 223 224 225 226 227

1 1 1 7 .0 3 7 * 5 8 . 5 1 0 * * 7 2 . 5 6 1 * * 7 7 . 0 8 5 * * 8 1 . 4 9 0 * * 8 2 . 8 7 8 * * 8 5 . 1 8 5 * *

1 1 2 4 3 .1 9 7 * * 8 . 2 7 6 * * 2 2 . 3 2 7 * * 2 6 . 8 5 1 * * 3 1 . 2 5 6 * * 3 2 . 6 4 4 * * 3 4 . 9 5 1 * *

113 5 8 . 8 5 8 * * 7 . 3 8 5 * 6 . 6 6 6 * 11 .190 * * 15 .5 9 5 * * 16 .9 8 3 * * 1 9 .2 9 0 * *

1 14 6 2 . 6 6 7 * * I I . 1 9 4 * * 2 .857 7 . 3 8 1 * 1 1 .7 8 6 * * 13 .1 7 4 * *
* *

15.481

1 15 6 6 . 7 1 5 * * 1 5 .2 4 2 * * 1 .191 3 .333 7 .7 3 8 * 9 . 1 2 6 * * 1 1 .4 3 3 * *

1 16 6 8 . 3 7 0 * * 6 . 8 9 7 * 2 .846 1 .678 6 . 0 8 3 * 7 . 4 7 1 * 9 . 7 7 8 * *

1 17 7 0 . 9 8 8 * * 19 .5 1 5 * * 5 . 4 6 4 * 0 .940 3 .465 4 . 8 5 3 * 7 .1 6 0 *

1 2 ! 6 . 6 6 7 * 5 8 . 1 4 0 * * 7 2 . 1 9 1 * * 7 6 . 7 1 5 * * 8 1 . 1 2 0 * * 82 .508 8 4 . 8 ( 5 * *

1 2 2 3 4 . 9 2 1 * * 1 6 .552 * * 3 0 . 6 0 3 * * 3 5 . 1 2 7 * * 3 9 . 5 3 2 * * 4 0 . 9 2 0 * * 4 3 . 2 2 7 * *

123 5 6 . 7 1 5 * * 5 . 2 4 2 * 8 . 8 0 9 * *
* *

13.333 17 .7 3 8 * * 19 .1 2 6 * * 2 1 . 4 3 3 * *

124 6 6 . 0 0 1 * * 1 4 .528 * * 0 .477 4 .047
* *

8 .452 9 . 8 4 0 * *
* *

12.147

125 6 9 . 4 5 3 * * 17 .9 8 0 * * 3 .929 0 .595 5 .0 0 0 * 6 . 3 8 8 * 8 . 6 9 5 * *

126 6 8 . 3 6 9 * * 1 6 .8 9 6 * * 2 .845 1 .679 6 .0 8 4 * 7 . 4 7 2 * 9 . 7 7 9 * *

127 7 4 . 5 6 8 * * 2 3 . 0 9 5 * * 9 . 0 4 4 * * 4 .520 0 . 1  15 1 .273 3 .580

2 1  1 2 .840 5 4 . 3 1 3 * * 6 8 . 3 6 4 * * 72 .888 7 7 . 2 9 3 * * 7 8 . 6 8 1 * * 80 .988

2 1 2 4 8 . 3 7 0 * * 3 .  103 1 7 .1 5 4 * *
* *

21 .678 2 6 . 0 8 3 * * 2 7 . 4 7 1 * * 2 9 . 7 7 8 * *

213 6 4 . 6 9 1 * * 1 3 .2 1 8 * * 0 .8 3 3 5 .3 5 7 * 9 . 7 6 2 * * 1 1 .150 * * 1 3 .4 5 7 * *

214 6 9 . 6 9 1 * * 1 8 .218 * * 4.  167 0 .357 4 . 7 6 2 * 6 .1 5 0 * 8 . 4 5 7 * *

215 7 3 . 9 7 7 * * 2 2 . 5 0 4 * * 8 . 4 5 3 * * 3 .929 0 .4 7 6 1 .864 4. 171

216 7 5 . 7 2 6 * * 2 4 . 2 5 3 * * 1 0 . 2 0 2 * * 5 .6 7 8 * 1 .273 0 . 1 15 2 .422

217 7 7 . 1 6 0 * * 2 5 . 6 8 7 * *
#•*

11.636 7 . 1 1 2 * 2 .707 0 .319 0 .9 8 8

2 2 1 - 5 1 . 4 7 3 * * 6 5 . 5 2 4 * * 7 0 . 0 4 8 * * 7 4 . 4 5 3 * * 7 5 . 8 4 1 * * 7 8 . 1 4 8 * *

2 2 2 - 14.051 1 8 .575 * * 2 2 . 9 8 0 * * 2 4 . 3 6 8 * * 2 6 . 6 7 5 * *

223 - 4 .524 8 . 9 2 9 * * 10 .317 * * 1 2 .6 2 4 * *

224 -■ 4 .405 5 .7 9 3 * 8 . 1 0 0 * *

225 - 1 .388 3 .695

226 - 2 .307

227 -



DISCUSS I ON

Las.

Pe r fo rm ance  decreased  o v e r  l a g ,  o r  number o f  i n t e r v e n i n g  t r i a l s .

T h i s  r e s u l t  was e x pe c ted  s in c e  r e c a l l  dec reases  as a f u n c t i o n  o f  amount 

o f  i n t e r v e n i n g  m a t e r i a l ,  and t h e  c o n t i n u o u s  p r e s e n t a t i o n  method max im ized 

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

by t h e  i n t e r p o l a t e d  t a s k  o f  c o u n t i n g  numbers.  B r e l s f o r d  and A t k in s o n  

(1968)  found t h a t  a f t e r  s i x  lags  t h e  mean p r o p o r t i o n  o f  c o r r e c t  responses  

was ab o u t  f o u r - t e n t h s  f o r  bo th  o v e r t  and c o v e r t  r e h e a r s a l .  S ince  t h e  

p e r c e n t  o f  c o r r e c t  responses  was much less  in  t h e  p r e s e n t  s t u d y ,  i t  can 

be assumed t h a t  t h e  i n t e r v e n i n g  t a s k s  o f  c o u n t i n g  d i g i t s  and s a y in g  

t h e  a l p h a b e t  a t  l e a s t  p a r t i a l l y  l i m i t e d  r e h e a rs a l  in  o t h e r  m o d a l i t i e s .  

I n p u t - O u t p u t  M o d a l i t y

R e c a l l  was b e t t e r  a f t e r  o r a l  p r e s e n t a t i o n  th a n  a f t e r  v i s u a l  p re s e n ­

t a t i o n  a t  a l l  l a g s ,  a f t e r  a l l  t y p e s  o f  r e h e a r s a l ,  and w i t h  bo th  t y p e s  

o f  r e c a l l .  S in c e  r e h e a rs a l  in s u re d  t h a t  o r a l  and v i s u a l  i tems were 

bo th  a t te n d e d  t o ,  m o d a l i t y  d i f f e r e n c e s  c o u ld  n o t  have been due t o  

d i f f e r e n c e s  in  a t t e n t i o n .  The f i n d i n g s  s u p p o r t  t h e o r i e s  by H in tzman 

(1967)  and S p e r l i n g  ( 1 9 6 7 ) ,  wh ich  r e q u i r e  v i s u a l  i n f o r m a t i o n  t o  be 

recoded i n t o  an a u d i t o r y  s t o r e .  D u r in g  t h e  p ro c e s s  o f  r e c o d in g  v i s u a l  

i t em s  t h e r e  i s  more o p p o r t u n i t y  f o r  t r a c e  decay o r  f o r  an i tem  t o  be 

con fused  w i t h  o t h e r s ,  th a n  w i t h  t h e  d i r e c t  c o d in g  o f  o r a l l y  p re s e n te d  

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

shown in  F i g u r e  3 and T a b le  5.  There  were d i f f e r e n c e s  between p e r f o r ­

mance a f t e r  t h e  two  p r e s e n t a t i o n  methods f o r  each r e c a l l  method.  Ora l  

r e c a l l  o f  o r a l l y  p re s e n te d  i tems was s i g n i f i c a n t l y  b e t t e r  than  o r a l  

r e c a l l  o f  v i s u a l l y  p re s e n te d  i tems a t  e v e ry  lag e x c e p t  a lag o f  z e r o ,  

where d i f f e r e n c e s  were n o t  s i g n i f i c a n t .  W i th  w r i t t e n  r e c a l l ,  r e c a l l  o f  

o r a l l y  p re s e n te d  i tem s was s i g n i f i c a n t l y  s u p e r i o r  t o  r e c a I  I o f  v i s u a l l y  

p re s e n te d  i tem s f o r  a l l  lags  e x c e p t  t h r e e  and s i x .

W i t h i n  each method o f  p r e s e n t a t i o n  t h e r e  was I i t t I e  d i f f e r e n c e  

between w r i t t e n  and spoken r e c a l l .  W i th  o r a l  p r e s e n t a t i o n  w r i t t e n  

r e c a l l  was b e t t e r  th a n  spoken r e c a l l  a f t e r  a lag o f  one .  W i th  v i s u a l  

p r e s e n t a t i o n  t h e r e  was no d i f f e r e n c e  between w r i t t e n  and spoken r e c a l l  

a t  any la g .  S ince  mode o f  o u t p u t  had no e f f e c t  e x c e p t  in  i n t e r a c t i o n  

w i t h  p r e s e n t a t i o n  method,  and gave s i m i l a r  p e r fo rm an c e  f o r  each p re s e n ­

t a t i o n  method,  i t  was n o t  a c r i t i c a l  f a c t o r  in  r e c a l l .  Method o f  

p r e s e n t a t i o n  caused t h e  m o d a l i t y  d i f f e r e n c e s  in  r e c a l l ,  f o r  bo th  modes 

o f  o u t p u t .

RehearsaI

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

b e t t e r  r e c a l l  th a n  ho o v e r t ,  r e h e a rs a I  . T h i s  s t u d y  d i d  n o t  f i n d  t h e  S-shaped 

c u r v e  w i t h  o r a l  r e h e a r s a l ,  as B r e l s f o r d  and A t k in s o n  (1968)  d i d ;  however ,  

B r e l s f o r d  and A t k in s o n  d i d  n o t  i n c l u d e  t h e  w r i t i n g  t a s k  wh ich  accompanied 

o r a l  r e h e a rs a l  in  t h e  p r e s e n t  e x p e r im e n t .  P e r fo rm ance  a f t e r  bo th  t y p e s  

o f  r e h e a rs a l  and a f t e r  no . o v e r t ,  r e h e a r s a I , decreased o v e r  lag in  s i m i l a r l y  

shaped c u r v e s ,  as shown in  F i g u r e  I .  The w r i t t e n  r e h e a rs a l  c u r v e  had 

t h e  g r e a t e s t  s lo p e  and mean pe r fo rm an ce  reached chance o f  one c o r r e c t  

response a t  a lag o f  s i x .  No o v e r t  rehearsa ls c u r v e  was a p p ro a c h in g  chance
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a t  lag s i x ,  b u t  was s t i l l  s i g n i f i c a n t l y  d i f f e r e n t  f rom  i t .  The o r a l  

r e h e a rs a l  c u r v e  was w e l l  above chance a t  lag s i x ,  w i t h  mean pe r fo rm ance  

o f  n e a r l y  two  c o r r e c t  r e s p o n s e s .

W r i t t e n  r e h e a rs a l  d i d  n o t  i nc rease  r e c a l l , ,  and tended  t o  r e s u l t  

i n  p o o re r  r e c a l l  t h a n  - a f t e r  nO' o v e r t  r e h e a r s a l , f o r  a l l  lags  e x c e p t  lag 

z e r o .  W r i t t e n  re h e a rs a l  in s u re d  t h a t  Ss a t te n d e d  t o  t h e  s t i m u l i  as 

w e l l  as t h e y  d i d  f o r  o r a l  r e h e a r s a l .  S ince  r e c a l l  a f t e r  w r i t t e n  r e h e a rs a l  

was n o t  as good as r e c a l l  a f t e r  o r a l  r e h e a r s a l ,  and was n o t  b e t t e r  th a n  

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

The r e s u l t s  s u g g e s t  t h a t  m o d a l i t y  o f  r e h e a r s a l ,  r a t h e r  th a n  e x t e n t  

o f  r e h e a r s a l ,  caused t h e  re c a I  I d i f f e r e n c e s .  i f  i n f o r m a t i o n  i s  s t o r e d  

o r a l l y ,  o r a l  r e h e a r s a l ,  r a t h e r  t h a n  w r i t t e n  r e h e a r s a l ,  would  f a c i l i t a t e  

memory. When i n f o r m a t i o n  was p re s e n te d  v i s u a l l y ,  th e n  rehea rsed  o r a l l y ,

S_ would im m e d ia te ly  recode  t h e  v i s u a l  s t i m u l u s  t o  an o r a l  one and b eg in  

r e h e a r s i n g ;  t h e  o r a l  r e h e a r s a l  s t r e n g th e n e d  t h e  i tem  in  a u d i t o r y  s t o r a g e .

When i tems were p re s e n te d  o r a l l y ,  o r a l  r e h e a rs a l  a l s o  s t r e n g th e n e d  t h e  

i tem  in  an a u d i t o r y  s t o r e .  S in c e  t h e r e  were no s i g n i f i c a n t  d i f f e r e n c e s  

between w r i t t e n  r e h e a rs a l  and t o  o v e r t  r e h e a r s a l , i t  may be h y p o th e s iz e d  

t h a t  when r e h e a rs a l  i s  n o t  o r a l ,  t h e  k in d  o f  r e h e a rs a l  does n o t  m a t t e r .  

Summary

Memory was measured by t h e  p e r c e n t  o f  i t ems c o r r e c t l y  rec a I  led .  

Pe r fo rm ance  decreased o v e r  la g s ,  as more t r i a l s  i n t e r v e n e d .  R e c a l l  o f  

o r a l  i t em s  was s i g n i f i c a n t l y  b e t t e r  th a n  r e c a l l  o f  v i s u a l l y  p re s e n te d  

i t e m s .  The two  modes o f  o u t p u t  d i f f e r e d  o n l y  as a r e s u l t  o f  p r e s e n t a t i o n  

m o d a l i t y .  T h i s  i n d i c a t e d  t h a t  m o d a l i t y  d i f f e r e n c e s  were due t o  s t o r a g e  

d i f f e r e n c e s ,  and s u p p o r te d  t h e  mode ls  o f  H in tzman (1967)  and S p e r l i n g  ( 1 9 6 7 ) .
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O ra l  r e h e a r s a l  was s u p e r i o r  t o  bo th  w r i t t e n  r e h e a rs a l  and no o v e r t  

r e h e a r s a I . O ra l  r e h e a r s a l  improved reca  I I by s t r e n g t h e n i n g  t h e  i tem in  

a u d i t o r y  s t o r a g e .  The re  was no s i g n i f i c a n t  d i f f e r e n c e  between o v e r a l l  

r e c a l l  a f t e r  w r i t t e n  r e h e a rs a l  and a f t e r  no o v e r t  r e h e a r s a I , i n d i c a t i n g  

t h a t  w r i t t e n  r e h e a r s a l  does n o t  im prove r e c a l l .  S in c e  w r i t t e n  r e h e a rs a l  

d i d  n o t  in c re a s e  r e c a l l ,  t h e  a t t e n t i o n  in s u re d  by o v e r t  r e h e a rs a l  was 

n o t  t h e  c r i t i c a l  v a r i a b l e .  M o d a l i t y ,  r a t h e r  th a n  a t t e n t i o n ,  caused 

d i f f e r e n c e s  in  r e c a l l .



( N o t e : 

t a t i o n

APPENDIX A 

INSTRUCTIONS 

FOR CONDITIONS WITH VISUAL PRESENTATION

Each S_ was g i v e n  t h e  g e n e ra l  i n s t r u c t i o n s  f o r  v i s u a l  p re s e n -  

p l u s  i n s t r u c t i o n s  f o r  t h e  p a r t i c u l a r  g roup he was in )



INSTRUCTIONS FOR ALL CONDITIONS WITH VISUAL PRESENTATION

T h i s  i s  a memory t a s k .  You w i l l  be p re s e n te d  a long l i s t  o f  

s t im u I u s - r e s p o n s e  p a i r s ;  t h a t  i s ,  a tw o  d i g i t  number p a i r e d  w i t h  a 

l e t t e r  o f  t h e  a l p h a b e t .  The f i r s t  p a r t  o f  t h e  p a i r  w i l l  a lways  be 

a t w o - d i g i t  number. In t h i s  case t h e r e M l  be f o u r  o f  them— 33,  44 ,

55,  and 6 6 . T h e y ’ l l  be p re s e n te d  in  random o r d e r  w i t h  a l e t t e r  o f  

t h e  a l p h a b e t .  For  exam ple ,  p a i r s  m ig h t  be 3 3 - J , 44 -E ,  55 -X ,  6 6 -H.

You must  remember t h e  most r e c e n t  l e t t e r  p a i r e d  w i t h  each number.  

Each t r i a l  w i l l  i n c l u d e  a t e s t — when you r e c a l l  t h e  l e t t e r  most 

r e c e n t l y  p a i r e d  w i t h  t h e  g i v e n  number.  You can then  f o r g e t  t h a t  

l e t t e r  and you w i I I  be g i v e n  a new l e t t e r  t o  remember f o r  t h a t  same 

number. For  example ,  you may have been g i v e n  t h e  p a i r  8 8 -G. L a t e r  

a t e s t  w i l l  be ” 8 8 " .  You r e c a l l  t h e  response  "G” . Then y o u ’ l l  

see a new l e t t e r  p a i r e d  w i t h  8 8 , such as " 8 8 - J " .  Y o u ’ l l  now remem­

b e r  t h e  8 8 -J p a i r  and can f o r g e t  t h e  p r e v io u s  p a i r  8 8 -G.

The p r o c e d u re  o f  t h e  l i s t  w i l l  be a I t e r n a t i n g  t e s t  and s tu d y  

p e r i o d s . .  Suppose you have been p re s e n te d  th e s e  p a i r s :  33 -H ,  44-D,

55-C, 6 6 - J . The I i s t  would  go:

" T e s t  55" You respond "C"

"S tu d y  55 -A"

" T e s t  6 6 "  You respond " J "

" S tu d y  6 6 - F "

" T e s t  33" You respond "H"

30
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"S tu d y  33 -E "

" T e s t  55"  You respond "A "  s i n c e  t h a t  was t h e  most r e c e n t  l e t t e r

pa i red wi t h  55.

The l i s t  i s  f i l m e d  and w i l l  be p r o j e c t e d  on t h e  w a l l .  The word 

" S t u d y "  p recedes  t h e  n u m b e r - I e t t e r  p a i r  you a re  t o  remember.  The word 

" T e s t "  p recedes  t h e  t e s t  number. These words a r e  on t h e  f i l m  b u t  I M l  

a l s o  say them a loud  so you won ’ t  m iss  l o o k in g  up t o  see t h e  number- 

I e t t e r  pa i  r .

ADDITIONAL INSTRUCTIONS

I Spoken RecaI I

A f t e r  t h e  word " T e s t "  i s  g i v e n  I ’ l l  say t h e  t e s t  number. When you 

hea r  t h e  t e s t  number,  say a loud  t h e  l e t t e r  most r e c e n t l y  p a i r e d  w i t h  

i t .  Do n o t  r e p e a t  t h e  t e s t  number,  j u s t  say t h e  l e t t e r  response .  The re  

i s  o n l y  a s h o r t  i n t e r v a l  so say t h e  l e t t e r  as soon as you hea r  t h e  t e s t  

number.  T h i s  i s  a hard  t a s k  and somet imes you may n o t  remember t h e  

l e t t e r  a t  a l l .  When t h i s  happens,  j u s t  say n o t h i n g  a f t e r  t h e  t e s t .

I f  you t h i n k  you know t h e  answer ,  b u t  a r e n ’ t  s u r e ,  go ahead and say  

y o u r  hunch. Bu t  d o n ’ t  make w i l d  guesses .

I I  Wr i t t e n  RecaI I

When you see t h e  t e s t  number,  w r i t e  down t h e  l e t t e r  most  r e c e n t l y *  

p a i r e d  w i t h  i t  on t h e  numbered answer  s h e e t .  Do n o t  w r i t e  t h e  t e s t  

number,  o n l y  t h e  l e t t e r  respon se .  There  i s  o n l y  a s h o r t  i n t e r v a l  t o  

do t h i s ,  so w r i t e  t h e  l e t t e r  as soon as you see t h e  t e s t  number.

T h i s  i s  a hard  t a s k  and somet imes you may n o t  remember t h e  l e t t e r  a t
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a l l .  When t h i s  happens,  j u s t  p u t  a dash in  t h e  numbered space p r o v id e d  

f o r  t h a t  l e t t e r .  I f  you t h i n k  you know t h e  answer ,  b u t  a r e n ’ t  s u r e ,  

go ahead and w r i t e  y o u r  hunch.  B u t  d o n ’ t  make w i l d  guesses .  Be s u re  

n o t  t o  s k i p  any spaces on t h e  answer  s h e e t ;  a lways  p u t  t h e  l e t t e r  

answer  o r  a d a s h .

I I I Ora I RehearsaI

D u r in g  t h e  t h r e e  second s tu d y  p e r i o d ,  y o u ’ l l  say a loud  t h e  s t i m u l u s -  

response  p a i r .  I f  you see " S tu d y  4 4 - J " ,  th e n  say a lo u d  " 4 4 - J , 4 4 - J , . . . "  

Keep r e p e a t i n g  i t  f o r  t h e  e n t i r e  p e r i o d ,  u n t i l  you see " T e s t " .  Do n o t

w h is p e r  o r  murmur;  speak as loud as you would  in  c o n v e r s a t i o n .

A t  t h e  same t im e  y o u ’ l l  w r i t e  down d i g i t s  I ,  2 ,  3 ,  4 ,  e t c .  We’ l l  

p r a c t i c e  t h i s  so you can g e t  used t o  d o in g  t h e  two t h i n g s  a t  once .

IV W r i t t e n  Rehearsa l

D u r in g  t h e  t h r e e  second s t u d y  p e r i o d ,  y o u ' l l  w r i t e  down t h e  

s t im u  Iu s - r e s p o n s e  p a i r .  I f  you see "S tu d y  4 4 - J " ,  t h e n  w r i t e  down 

" 4 4 - J ,  4 4 - J ,  . . . "  Keep r e p e a t i n g  i t  f o r  t h e  e n t i r e  p e r i o d ,  u n t i l ' y o u  

see " T e s t " .  As you see " T e s t ' j  c o v e r  y o u r  w r i t i n g  w i t h  t h e  c o v e r  s h e e t .

A t  t h e  same t im e  y o u ’ l l  say a lo u d  d i g i t s  I ,  2 ,  3 ,  4 ,  e t c .  Do

n o t  w h i s p e r  o r  murmur;  say t h e  d i g i t s  as loud as you would  in  c o n v e r ­

s a t i o n .  We’ l l  p r a c t i c e  t h i s  so you can g e t  used t o  d o in g  t h e  two 

t h i n g s  a t  once .

V No O v e r t  Rehearsa !

D u r in g  t h e  t h r e e  second s t u d y  p e r i o d ,  y o u ’ l l  engage in  two s im p le  

t a s k s .  You w i I I  be w r i t i n g  down d i g i t s  I ,  2 ,  3 ,  4 ,  5 ,  e t c .  A t  t h e  

same t im e  y o u ’ I I say a loud  t h e  a l p h a b e t .  Do n o t  w h is p e r  o r  murmur;
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speak as loud as you would  in  c o n v e r s a t i o n .  Keep w r i t i n g  d i g i t s  and 

s a y in g  t h e  a I p h a b e t 1d u r i n g  t h e  e n t i r e  s t u d y  p e r i o d ,  u n t i l  you see 

" T e s t " .  WeM I p r a c t i c e  t h i s  so you can g e t  used t o  d o in g  t h e  two 

t h i n g s  a t  once .

VI Summary o f  Sequence

To summar ize ,  t h e  s e r i e s  w i l l  g o . l i k e  t h i s :

A. You see " S tu d y  4 4 - J "

B. Im m e d ia te ly  b e g in  t o  say " 4 4 - J ,  4 4 - J ,  4 4 - J ,  . . . "  w h i l e  w r i t i n g

" I  2 3 4 5 "I f  f  s  f  *1'  f  f  • • •

C. Im m e d ia te ly  b e g in  t o  w r i t e  down " 4 4 - J ,  4 4 - J ,  4 4 - J ,  . . . "  w h i l e

s a y in g  " I ,  2 ,  3 ,  4 ,  5 ,  . . . "

D. Im m e d ia te ly  b e g in  t o  w r i t e  down " I ,  2 ,  3 ,  4 ,  5 ,  . . . "  w h i l e  s a y in g

"A ,  B, C, D, . . . "

E. Cover  y o u r  p r a c t i c e  s h e e t  o f  pape r  as you see " T e s t "

F. You see " T e s t "

G. I M l .  say " 4 4 "  ( o r  some o t h e r  number)

H. You say a lo u d  " J "  ( o r  t h e  a p p r o p r i a t e  l e t t e r )

I . You see " T e s t  44"  ( o r  some o t h e r  number)

J .  You w r i t e  down " J "  ( o r  t h e  a p p r o p r i a t e  l e t t e r )  on y o u r  answer s h e e t .

K. S teps  I -  4 r e p e a t  w i t h  d i f f e r e n t  n u m b e r - I e t t e r  p a i r s .

L.  S teps  1 - 5  r e p e a t  w i t h  d i f f e r e n t  n u m b e r - I e t t e r  p a i r s .

V I I  Genera I D i r e c t i o n s

The re  w i l l  be two long l i s t s ;  we ' I  I do one th e n  t a k e  a b reak  b e f o r e  

d o in g  t h e  o t h e r .  Be s u re  you u n d e rs ta n d  t h e  p ro c e d u re  b e f o r e  we b e g in .
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V I I I  Wr i t t e n  Reca I I o f  Second Li  si*

The second l i s t  w i l l  be s i m i l a r  t o  t h e  f i r s t  e x c e p t  y o u ’ l l  see

t h e  t e s t  number on f i l m  i n s te a d  o f  h e a r i n g  i t .

A n o th e r  d i f f e r e n c e  w i l l  be t h a t  y o u ’ l l  w r i t e  down y o u r  answer 

i n s te a d  o f  s a y in g  i t  a l o u d .  Yo u ’ l l  w r i t e  i t  on a numbered answer  

s h e e t .  Do n o t  w r i t e  t h e  t e s t  number,  o n l y  t h e  l e t t e r  response .  I f  

you d o n ’ t  remember t h e  l e t t e r ,  j u s t  p u t  a dash in  t h e  numbered space 

p r o v id e d  f o r  t h a t  l e t t e r .  Be s u r e  n o t  t o  s k i p  any spaces on t h e  

answer  s h e e t ;  a lways  p u t  t h e  l e t t e r  answer o r  a dash .

IX Spoken R e c a l l  o f  Second L i s t

The second l i s t  w i l l  be s i m i l a r  t o  t h e  f i r s t  e x c e p t  I ’ l l  say

t h e  t e s t  number in s te a d  o f  you see ing  i t  on f i l m .  The s tu d y  p a r t

w i l l  s t i I  I be shown on t h e  f i l m .

A n o th e r  d i f f e r e n c e  w i l l  be t h a t  y o u ’ l l  say a lo u d  y o u r  answer 

in s te a d  o f  w r i t i n g  i t  down.. When you hear  t h e  t e s t  number,  say 

y o u r  l e t t e r  answer .  I f  you d o n ’ t  remember,  j u s t  say n o t h i n g .

INSTRUCTIONS FOR EACH GROUP

Ora l  Rehearsa l  w i t h  Spoken R e c a l l  o f  t h e  F i r s t  L i s t :

I ;  I I I ;  VI w i t h  s t a te m e n ts  A, B, F, G, H, L;  V I I ;  and V I I I .

O ra l  Rehearsa l  w i t h  W r i t t e n  R e c a l l  o f  t h e  F i r s t  L i s t :

I I ,  I I I ,  VI w i t h  s t a te m e n ts  A, B, I ,  J ,  K; V I I ;  and IX.  

W r i t t e n  Rehearsa l  w i t h  Spoken R e c a l l  o f  t h e  F i r s t  L i s t :

I ;  IV ;  VI w i t h  s t a te m e n ts  A, C, E, G, H, L;  V I I ;  and V I I I .  

W r i t t e n  Rehearsa l  w i t h  W r i t t e n  R e c a l l  o f  t h e  F i r s t  L i s t :

I I ;  IV;  VI w i t h  s t a te m e n ts  A, C, E, I ,  J ,  L;  V I I ;  and IX.
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No O v e r t  Rehearsa l  w i t h  Spoken R e c a l l  o f  t h e  F i r s t  L i s t :

I ;  V; VI w i t h  s t a te m e n ts  A. D. F. G. H. L; V I I ;  and V I I I .

No O v e r t  Rehearsa l  w i t h  W r i t t e n  R e c a l l  o f  t h e  F i r s t  L i s t :

I I ;  V; VI w i t h  s t a te m e n ts  A, D, i , J , K; V I I ;  and I X.



(N o te :  

t a t  ion

APPENDIX B 

INSTRUCTIONS 

FOR CONDITIONS WITH ORAL PRESENTATION

Each S was g i v e n  t h e  g e n e ra l  i n s t r u c t i o n s  f o r  o r a l  p r e s e n -  

p l us  i n s t r u c t i o n s  f o r  t h e  p a r t i c u l a r  g roup  he was i n )



INSTRUCTIONS FOR ALL CONDITIONS WITH ORAL PRESENTATION

T h i s  i s  a memory t a s k .  You w i l l  be p re s e n te d  a long l i s t  o f  

s t im u I u s - r e s p o n s e  p a i r s ;  t h a t  i s ,  a two  d i g i t  number p a i r e d  w i t h  a 

l e t t e r  o f  t h e  a l p h a b e t .  The f i r s t  p a r t  o f  t h e  p a i r  w i l l  a lways  be 

a t w o - d i g i t  number. In t h i s  case t h e r e ’ l l  be f o u r  o f  them— 33, 44,

55,  and 6 6 . T h e y ’ l l  be p re s e n te d  in  random o r d e r  w i t h  a l e t t e r  o f  

t h e  a l p h a b e t .  For  exam p le ,  p a i r s  m ig h t  be 3 3 - J , 44 -E ,  55-X,  6 6 -H .

You must remember t h e  most r e c e n t  l e t t e r  p a i r e d  w i t h  each number.  

Each t r i a l  w i l l  i n c l u d e  a t e s t — when you re c a I  I t h e  l e t t e r  most 

r e c e n t l y  p a i r e d  w i t h  t h e  g i v e n  number. You can then  f o r g e t  t h a t  

l e t t e r  and you w i l l  be g i v e n  a new l e t t e r  t o  remember f o r  t h a t  same 

number. For  exam ple ,  you may have heard t h e  p a i r  8 8 -G . L a t e r  a 

t e s t  w i l l  be " 8 8 ” . You r e c a l l  t h e  response " G " . Then y o u ’ l l  hear  

a new l e t t e r  p a i r e d  w i t h  8 8 , such as " 8 8 - J " .  Yo u ’ l l  now remember 

t h e  8 8 -J  p a i r  and can f o r g e t  t h e  p r e v io u s  p a i r  8 8 -G.

The p ro c e d u re  o f  t h e  l i s t  w i l l  be a l t e r n a t i n g  t e s t  and s tu d y  

p e r i o d s .  Suppose you have been p re s e n te d  t h e s e  p a i r s :  33-H ,  44-D,

55-C,  6 6 - J . The l i s t  wou ld  go :

" T e s t  55"  You respond "C"

"S tu d y  5 5 - A"

" T e s t  6 6 "  You respond " J "

"S tu d y  6 6 - F "

" T e s t  33" You respond "H"

36
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" S tu d y  33 -E"

" T e s t  55"  You respond "A "  s i n c e  t h a t  was t h e  most  r e c e n t  l e t t e r

pa i  red  w i t h  55.

The l i s t  i s  t a p e  reco rd e d  and you w i l l  l i s t e n  t o  i t .  The word 

" S t u d y "  p recedes  t h e  n u m b e r - I e t t e r  p a i r  you a re  t o  remember.  The word 

" T e s t "  p recedes  t h e  t e s t  number.

ADDITIONAL INSTRUCTIONS

I Spoken RecaI I

When you hea r  t h e  t e s t  number,  say a lo u d  t h e  l e t t e r  most  r e c e n t l y  

p a i r e d  w i t h  i t .  Do n o t  r e p e a t  t h e  t e s t  number,  j u s t  say t h e  l e t t e r  

res pon s e .  The re  i s  o n l y  a s h o r t  i n t e r v a l  t o  do t h i s ,  so say t h e  l e t t e r  

as soon as you hea r  t h e  t e s t  number.  T h i s  i s  a hard  t a s k  and some­

t im e s  you may n o t  remember t h e  l e t t e r  a t  a l l .  When t h i s  happens,  j u s t  

say n o t h i n g  a f t e r  t h e  t e s t .  I f  you t h i n k  you know t h e  answer  b u t  

a r e n ’ t  s u r e ,  go ahead and say y o u r  hunch.  Bu t  d o n ’ t  make w i l d  guesses .

I I  W r i t t e n  R e c a l l

A f t e r  you hea r  t h e  word " T e s t " ,  I ’ I I show you t h e  t e s t  number on 

a c a r d .  You w r i t e  down t h e  l e t t e r  most r e c e n t l y  p a i r e d  w i t h  i t  on t h e  

numbered answer  s h e e t .  Do n o t  w r i t e  t h e  t e s t  number, o n l y  t h e  l e t t e r  

respon se .  The re  i s  o n l y  a s h o r t  i n t e r v a l  t o  do t h i s ,  so w r i t e  t h e  

l e t t e r  as soon as you see t h e  t e s t  number. T h i s  is .  a hard t a s k  and 

somet imes you may n o t  remember t h e  l e t t e r  a t  a l l .  When t h i s  happens, 

j u s t  p u t  a dash in  t h e  numbered space p r o v id e d  f o r  t h a t  l e t t e r .  I f  

you t h i n k  you know t h e  answer ,  b u t  a r e n ’ t  s u r e ,  go ahead and w r i t e



y o u r  hunch.  B u t  d o n ’ t  make w i l d  guesses .  Be s u re  n o t  t o  s k i p  any 

spaces on t h e  answer  s h e e t ;  a lw ays  p u t  t h e  l e t t e r  answer o r  a dash .

I I I Ora I RehearsaI

D u r in g  t h e  t h r e e  second s tu d y  p e r i o d  y o u ’ l l  say a loud  t h e  s t i m u l u s -

response p a i r .  I f  you hea r  "S tu d y  4 4 - J " ,  th e n  say a lo u d  " 4 4 - J ,  4 4 - J , . . .

Keep r e p e a t i n g  i t  f o r  t h e  e n t i r e  p e r i o d ,  u n t i l ' y o u  hea r  " T e s t " .  Do n o t  

w h i s p e r  o r  murmur;  speak as loud as you would  in  c o n v e r s a t i o n .

A t  t h e  same t im e  y o u ’ l l  w r i t e  down d i g i t s  I ,  2 ,  3 ,  4 ,  e t c .  We’ l l  

p r a c t i c e  t h i s  so you can g e t  used t o  do ing  t h e  two t h i n g s  a t  once .

IV W r i t t e n  Rehearsa l

D u r in g  t h e  t h r e e  second s tu d y  p e r i o d  y o u ’ l l  w r i t e  down t h e  s t i m u l u s

response  p a i r .  I f  you hea r  "S tu d y  4 4 - J "  th e n  w r i t e  down " 4 4 - J ,  4 4 - J , . . .

Keep r e p e a t i n g  i t  f o r  t h e  e n t i r e  p e r i o d ,  u n t i l  you hea r  " T e s t " .  As you 

hear  " T e s t "  c o v e r  y o u r  w r i t i n g  w i t h  t h e  c o v e r  s h e e t .

A t  t h e  same t im e  y o u ’ l l  say a loud  d i g i t s  I ,  2 ,  3 ,  4 ,  e t c .  Do n o t  

w h is p e r  o r  murmur;  say t h e  d i g i t s  as loud as you would in  c o n v e r s a t i o n .  

We’ I I " p r a c t i c e  t h i s  so you can g e t  used t o  do ing  t h e  two t h i n g s  a t  

o n c e .

V No O v e r t  Rehearsa l

D u r in g  t h e  t h r e e  second s tu d y  p e r i o d ,  y o u ’ l l  engage in  two s im p le  

t a s k s .  You w i l l  be w r i t i n g  d i g i t s  I ,  2,  3 ,  4 ,  5 ,  e t c .  A t  t h e  same 

t im e  y o u ’ l l  say a lo u d  t h e  a lphabe t . .  Do n o t  w h is p e r  o r  murmur; speak 

as loud as you wou ld  in  c o n v e r s a t i o n .  Keep w r i t i n g  d i g i t s  and s a y in g  

t h e  a l p h a b e t  d u r i n g  t h e  e n t i r e  s tu d y  p e r i o d ,  unt i '1 v you hea r  " T e s t " .

We’ l l  p r a c t i c e  t h i s  so you can g e t  used t o  d o in g  t h e  two  t h i n g s  a t  

once .
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VI Summary o f  Sequence

To summar ize ,  t h e  s e r i e s  w i l l  go l i k e  t h i s :

A. You hea r  " S tu d y  4 4 - J ”

B. Im m e d ia te ly  b eg in  t o  say " 4 4 - J ,  4 4 - J ,  4 4 - J ,  . . . "  w h i l e  w r i t i n g

" 1 2  3 4 5 "• > f  n y  y •••

C. Im m e d ia te ly  b e g in  t o  w r i t e  down " 4 4 - J ,  4 4 - J ,  4 4 - J ,  . . . "  w h i l e

s a y in g  " I ,  2 ,  3 ,  4 ,  5 ,  . . . "

D. Im m e d ia te ly  b e g in  t o  w r i t e  down " I , 2 ,  3 ,  4 ,  5 ,  . . . "  w h i l e

s a y in g  "A ,  B, C, D, . . . "

E. Cover  y o u r  s h e e t  o f  pap e r  as you hear  " T e s t "

F. You h ea r  " T e s t  44 "  ( o r  some o t h e r  number)

G. You say a lo u d  " J "  ( o r  t h e  a p p r o p r i a t e  l e t t e r )

H. You h ea r  " T e s t "

I .  I M l show you t h e  t e s t  number " 4 4 "  ( o r  some o t h e r  number) on a c a r d .

J .  You w r i t e  down " J "  ( o r  t h e  a p p r o p r i a t e  number) on y o u r  answer  s h e e t .

K. S teps  I -  4 r e p e a t  w i t h  d i f f e r e n t  n u m b e r - I e t t e r  p a i r s .

L.  S teps  I -  5 r e p e a t  w i t h  d i f f e r e n t  n u m b e r - I e t t e r  p a i r s .

V I I  Genera l  D i r e c t i o n s

The re  w i I  I be two long I i s t s ;  we ' I  I do one th e n  t a k e  a b re a k  b e f o r e  

do ing  t h e  o t h e r .  Be s u re  you und e rs ta n d  t h e  p ro c e d u re  b e f o r e  we b e g in .

V I I I  W r i t t e n  R e c a l l  o f  t h e  Second L i s t

The second I 1 s t  w i l l  be s i m i l a r  t o  t h e  f i r s t  e x c e p t  I M I  show you

t h e  t e s t  number on a c a rd  in s te a d  o f  you h e a r i n g  i t  f rom  t h e  ta p e

r e c o r d e r .  The s tu d y  p a r t  w i l l  s t i l l  be g i v e n  f rom  t h e  ta p e  r e c o r d e r .

A n o th e r  d i f f e r e n c e  w i l l  be t h a t  y o u M I  w r i t e  down y o u r  answer 

i n s te a d  o f  s a y in g  i t  a l o u d .  You M l  w r i t e  i t  on a numbered answer
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s h e e t .  Do n o t  w r i t e  t h e  t e s t  number, o n l y  t h e  l e t t e r  respon se .  I f  

you d o n ’ t  remember t h e  l e t t e r ,  j u s t  p u t  a dash in  t h e  numbered space 

p r o v id e d  f o r  t h a t  l e t t e r .  Be s u re  n o t  t o  s k i p  any spaces on t h e  

answer  s h e e t ;  a lw ay s  p u t  t h e  l e t t e r  answer  o r  a dash.

iX Spoken R e c a l l  o f  t h e  Second L i s t

The second l i s t  w i l l  be s i m i l a r  t o  t h e  f i r s t  e x c e p t  y o u ’ I I hea r  t h e

t e s t  number f rom t h e  ta p e  r e c o r d e r  in s te a d  o f  se e in g  i t  on t h e  c a r d .

A n o th e r  d i f f e r e n c e  w i l l  be t h a t  y o u ’ l l  say  a loud  y o u r  answer  

i n s te a d  o f  w r i t i n g  i t  down. When you hear  t h e  t e s t  number,  say  y o u r  

l e t t e r  answ er .  i f  you d o n ’ t  remember,  j u s t  say  n o t h i n g ,

INSTRUCTIONS FOR EACH GROUP

O ra l  Rehearsa l  w i t h  Spoken R e c a l l  o f  t h e  F i r s t  L i s t :

I ;  I I I ;  VI  w i t h  s t a te m e n ts  A, B, F, G, K; V I I ;  and V I I I .  

O ra l  Rehearsa l  w i t h  W r i t t e n  Rec a l l  o f  t h e  F i r s t  L i s t :

■ I I ;  I I I ;  VI w i t h  s t a te m e n ts  A, B, H, I , J:, L;  V I I ;  and IX. 

W r i t t e n  Rehearsa l  w i t h  Spoken RecaI I o f  t h e  F i r s t  L i s t :

I ;  IV ;  VI w i t h  s t a te m e n ts  A, C, E, F, G, L; V I I ;  and V I I I .  

W r i t t e n  Rehearsa l  w i t h  W r i t t e n  R e c a l l  o f  t h e  F i r s t  L i s t :

I I ;  IV;  VI w i t h  s t a te m e n ts  A, C, E, I ,  J ,  L;  V I I ;  and IX. 

No O v e r t  Rehearsa l  w i t h  Spoken R e c a l l  o f  t h e  F i r s t  L i s t :

I ;  V; VI  w i t h  s t a te m e n ts  A, D, F, G, K; V I I ;  and V I t I .

No O v e r t  Rehearsa l  w i t h  W r i t t e n  R e c a l l  o f  t h e  F i r s t  L i s t :

I I ;  V; VI w i t h  s t a te m e n ts  A, D, H, I ,  J ,  L; V I I ;  and IX.



APPENDIX C 

STIMULUS-RESPQNSE LISTS



PRACTICE LIST

STUDY 44-N TEST 44 TEST 33 TEST 55

STUDY 55-S STUDY 44-T STUDY 33-R STUDY 55-Y

STUDY 33-Y TEST 6 6 TEST 44 TEST 6 6

STUDY 6 6 - K STUDY 6 6 -U STUDY 44-K STUDY 6 6 -T

TEST 55 TEST 6 6 TEST 33 TEST 55

STUDY 55 -0 STUDY 6 6 - L STUDY 33-N

LIST A

STUDY 55-S TEST 6 6 TEST 6 6 TEST 33 TEST 6 6

STUDY 33 -0 STUDY 6 6 -S STUDY 6 6 - L STUDY 33-U STUDY 6 6 -K

STUDY 44-U TEST 55 TEST 44 TEST 6 6 TEST 44

STUDY 6 6 -N STUDY 55 -0 STUDY 4 4 - S STUDY 6 6 -R STUDY 44-U

TEST 44 TEST 44 TEST 6 6 TEST 33 TEST 33

STUDY 44-K STUDY 44-T STUDY 6 6 - Y STUDY 33-L STUDY 33 -0

TEST 55 TEST 55 TEST 33 TEST 55 TEST 33

STUDY 55-R STUDY 55-N STUDY 33-T STUDY 55-S STUDY 33-L

TEST 6 6 ' TEST 44 TEST 44 TEST 44 TEST 55

STUDY 6 6 -T STUDY 44-K STUDY 4 4 -0 STUDY 44-Y STUDY 55-R

TEST 33 TEST 33 TEST 44 TEST 55 TEST 55

STUDY 3 3 - L STUDY 33-R STUDY 44-N STUDY 55-T STUDY 55-Y

TEST 33 TEST 55 TEST 55 TEST 6 6 TEST 44

STUDY 33-Y STUDY 55-U STUDY 55-K STUDY 6 6 -N STUDY 44-T



STUDY 6 6 -S 

TEST 55 

STUDY 55-K 

TEST 44 

STUDY 44-N 

TEST 33 

STUDY 33-U 

TEST 6 6  

STUDY 6 6 -T  

TEST 55 

STUDY 55-L  

TEST 33 

STUDY 33-S 

TEST 55 

STUDY 55 -0  

TEST 33 

STUDY 33-Y 

TEST 44 

STUDY 44-R 

TEST 6 6  

STUDY 6 6 -U 

TEST 33 

STUDY 33-K  

TEST 6 6  

STUDY 6 6 -N

STUDY 6 6 -S 

TEST 55 

STUDY 55 -T  

TEST 44 

STUDY 44 -L  

TEST 33 

STUDY 33-R 

TEST 6 6  

STUDY 6 6 -0  

TEST 6 6  

STUDY 6 6 -Y 

TEST 33 

STUDY 33-N 

TEST 44 

STUDY 44-U 

TEST 55 

STUDY 55-S 

TEST 33 

STUDY 33-K  

TEST 6 6  

STUDY 6 6 -L  

TEST 44 

STUDY 44-T  

TEST 44 

STUDY 44-0

STUDY 6 6 -R 

TEST 55 

STUDY 55-N 

TEST 6 6  

STUDY 6 6 -U 

TEST 33 

STUDY 33-S 

TEST 55 

STUDY 55-L  

TEST 44 

STUDY 44-Y 

TEST 55 

STUDY 55-R 

TEST 33 

STUDY 33-T  

TEST 33 

STUDY 33-N 

TEST 6 6  

STUDY 6 6 -K  

TEST 33 

STUDY 33-0  

TEST 55 

STUDY 55-U 

TEST 44 

STUDY 44-L

STUDY 44-S 

TEST 6 6  

STUDY 6 6 -T  

TEST 44 

STUDY 44-R 

TEST 33 

STUDY 33-Y 

TEST 55 

STUDY 55-K 

TEST 55 

STUDY 55-0  

TEST 44 

STUDY 44-U 

TEST 6 6  

STUDY 6 6 -L  

TEST 6 6  

STUDY 6 6 -R 

TEST 44 

STUDY 44-N 

TEST 33 

STUDY 33-T  

TEST 44 

STUDY 44-S 

TEST 55 

STUDY 55-Y

STUDY 33-K  

TEST 55 

STUDY 55 -L  

TEST 6 6  

STUDY 66 -0  

TEST 44 

STUDY 44-U 

TEST 44 

STUDY 44-R 

TEST 55 

STUDY 55-N 

TEST 6 6  

STUDY 6 6 -Y  

TEST 33 

STUDY 33-S 

TEST 6 6  

STUDY 66 -0  

TEST 55 

STUDY 55-T  

TEST 44 

STUDY 44-L  

TEST 6 6  

STUDY 6 6 -K  

TEST 33 

STUDY 33-Y



STUDY 33-U 

TEST 6 6  

STUDY 6 6 -N 

TEST 44 

STUDY 44 -0  

TEST 55 

STUDY 55-S 

TEST 55 

STUDY 55-K  

TEST 44 

STUDY 44-R 

TEST 33 

STUDY 33-T  

TEST 6 6  

STUDY 6 6 -U 

TEST 33 

STUDY 33-L  

TEST 33 

STUDY 33-N 

TEST 55 

STUDY 55-Y 

TEST 6 6  

STUDY 66 -0  

TEST 44 

STUDY 44-K

STUDY 55-U 

TEST 33 

STUDY 33-R 

TEST 44 

STUDY 44-S 

TEST 6 6  

STUDY 6 6 -T  

TEST 33 

STUDY 33 -L  

TEST 55 

STUDY 55-Y 

TEST 55 

STUDY 55-N 

TEST 6 6  

STUDY 6 6 -U 

TEST 33 

STUDY 33-K  

TEST 44 

STUDY 44 -0  

TEST 33 

STUDY 33-R 

TEST 44 

STUDY 44 -L  

TEST 6 6  

STUDY 6 6 - Y

STUDY 55-S 

TEST 6 6  

STUDY 6 6 -K  

TEST 6 6  

STUDY 6 6 -T  

TEST 33 

STUDY 33 -0  

TEST 44 

STUDY 44-U 

TEST 44 

STUDY 44-Y  

TEST 55 

STUDY 55-R 

TEST 33 

STUDY 33-N 

TEST 55 

STUDY 55 -L  

TEST 6 6  

STUDY 6 6 -S 

TEST 44 

STUDY 44 -0  

TEST 55 

STUDY 55-K 

TEST 33 

STUDY 33-U

STUDY 55-T  

TEST 44 

STUDY 44-N 

TEST 6 6  

STUDY 6 6 -R 

TEST 6 6  

STUDY 6 6 -L  

TEST 44 

STUDY 44-K  

TEST 55 

STUDY 55-S 

TEST 33 

STUDY 33-Y 

TEST 33 

STUDY 33 -0  

TEST 55 

STUDY 55-N 

TEST 44 

STUDY 44-T  

TEST 6 6  

STUDY 6 6 -U 

TEST 44 

STUDY 44-Y 

TEST 6 6  

STUDY 6 6 -K

STUDY 55-R 

TEST 33 

STUDY 33-S 

TEST 6 6  

STUDY 6 6 -N 

TEST 33 

STUDY 33-L  

TEST 55 

STUDY 55-0  

TEST 44 

STUDY 44-U 

TEST 33 

STUDY 33-R 

TEST 55 

STUDY 55-S 

TEST 55 

STUDY 55-Y 

TEST 6 6  

STUDY 6 6 -T  

TEST 33 

STUDY 33-K 

TEST 44 

STUDY 44 -L  

TEST 55 

STUDY 55-0



44

TEST 6 6 TEST 44 TEST 55 TEST 44 TEST 6 6

STUDY 6 6 -Y STUDY 44-U STUDY 55-0 STUDY 44-K STUDY 6 6 -0

TEST 44 TEST 33 TEST 33 TEST 6 6 TEST 44

STUDY 44-S STUDY 33-S STUDY 33-U STUDY 6 6 -R STUDY 44 -L

TEST 44 TEST 33 TEST 55 TEST 33 TEST 55

STUDY 44-N STUDY 33 -0 STUDY 55-Y STUDY 33-S STUDY 55-S

TEST 33 TEST 55 TEST 44 TEST 6 6 TEST 33

STUDY 33 -T STUDY 55-T STUDY 44-S STUDY 6 6 -Y STUDY 33-K

TEST 6 6 TEST 44 TEST 6 6 TEST 55 TEST 6 6

STUDY 6 6 -R STUDY 44-R STUDY 6 6 -T STUDY 55-T

TEST 55 TEST 6 6 TEST 33 TEST 33

STUDY 55 -L STUDY 6 6 -K STUDY 33 -0 STUDY 33-U

TEST 44 TEST 6 6 TEST 55 TEST 44

STUDY 44-K STUDY 6 6 - L STUDY 55-U STUDY 44-N

TEST 6 6 TEST 33 TEST 55 TEST 44

STUDY 6 6 -N STUDY 33-N STUDY 55-L STUDY 44-R

LIST B

STUDY 33-0 TEST 44 TEST 33 TEST 6 6 TEST 44

STUDY 6 6 -S STUDY 44-N STUDY 33-S STUDY 6 6 -R STUDY 44-K

STUDY 55 -L TEST 6 6 TEST 55 TEST 33 TEST 6 6

STUDY 44-T STUDY 6 6 -U STUDY 55-N STUDY 33 -L STUDY 6 6 -N

TEST 55 TEST 6 6 TEST 33 TEST 44 ’ TEST 55

STUDY 55-Y STUDY 6 6 -K STUDY 33-T STUDY 44-U STUDY 55-S

TEST 33 TEST 44 TEST 55 TEST 55 TEST 55

STUDY 33-R STUDY 4 4 -0 STUDY 55-Y STUDY 55 -0 STUDY 55-T



STUDY 33-Y 

TEST 6 6  

STUDY 6 6 -L  

TEST 44 

STUDY 44-R 

TEST 6 6  

STUDY 6 6 -U 

TEST 33 

STUDY 33-0  

TEST 55 

STUDY 55-K 

TEST 33 

STUDY 33-N 

TEST 44 

STUDY 44-T  

TEST 44 

STUDY 44-Y 

TEST 55 

STUDY 55-L  

TEST: 6 6  

STUDY 6 6 -S 

TEST 6 6  

STUDY 6 6 -U 

TEST 33 

STUDY 33-R

STUDY 33-K  

TEST 55 

STUDY 55-N 

TEST 44 

STUDY 44 -0  

TEST 33 

STUDY 33-Y 

TEST 55 

STUDY 55-T  

TEST 6 6  

STUDY 6 6 -L  

TEST 44 

STUDY 44-N 

TEST 33 

STUDY 33-U 

TEST 6 6  

STUDY 66 -0  

TEST 33 

STUDY 33-S 

TEST 6 6  

STUDY 6 6 -K  

TEST 55 

STUDY 55-R 

TEST 44 

STUDY 44 -L

STUDY 6 6 -Y  

TEST 44 

STUDY 44-T  

TEST 44 

STUDY 44-0  

TEST 33 

STUDY 33-N 

TEST 55 

STUDY 55-U 

TEST 6 6  

STUDY 6 6 -R 

TEST 44 

STUDY 44-S 

TEST 44 

STUDY 44-K 

TEST 6 6  

STUDY 6 6 -T  

TEST 55 

STUDY 55-L  

TEST 33 

STUDY 33-0  

TEST 6 6  

STUDY 6 6 -Y  

TEST 44 

STUDY 44-U

STUDY 55-N 

TEST 55 

STUDY 55-S 

TEST 44 

STUDY 44-R 

TEST 33 

STUDY 33-T  

TEST 44 

STUDY 44 -L  

TEST 6 6  

STUDY 66 -0  

TEST 33 

STUDY 33-U 

TEST 55 

STUDY 55-K 

TEST 33 

STUDY 33-R 

TEST 6 6  

STUDY 6 6 -N 

TEST 6 6  

STUDY 6 6 -T  

TEST 44 

STUDY 44-Y 

TEST 6 6  

STUDY 6 6 -S

STUDY 33 -L  

TEST 55 

STUDY 55-U 

TEST 55 

STUDY 55-0  

TEST 44 

STUDY 44-N 

TEST 55 

STUDY 55-R 

TEST 6 6  

STUDY 6 6 -K  

TEST 33 

STUDY 33-Y 

TEST 33 

STUDY 3 3 -S 

TEST 55 

STUDY 55-L  

TEST 44 

STUDY 44-U 

TEST 44 

STUDY 44-R 

TEST 55 

STUDY 55-T  

TEST 6 6  

STUDY 6 6 -N



STUDY 55-0  

TEST 33 

STUDY 33-K 

TEST 6 6  

STUDY 6 6 -Y 

TEST 33 

STUDY 33-U 

TEST 44 

STUDY 44-S 

TEST 55 

STUDY 55 -L  

TEST 55 

STUDY 55-R 

TEST 33 

STUDY 33-T 

TEST 44 

STUDY 44-K  

TEST 6 6  

STUDY 66-0  

TEST 44 

STUDY 44-S 

TEST 33 

STUDY 33-N 

TEST 55 

STUDY 55-U

STUDY 44-Y 

TEST 6 6  

STUDY 6 6 -K  

TEST 6 6  

STUDY 6 6 - L  

TEST 44 

STUDY 44 -T  

TEST 55 

STUDY 55-S 

TEST 33 

STUDY 33-0 • 

TEST 33 

STUDY 33-Y 

TEST 55 

STUDY 55-R 

TEST 6 6  

STUDY 6 6 -N 

TEST 44 

STUDY 44 -L  

TEST 6 6  

STUDY 6 6 -U 

TEST 6 6  

STUDY 6 6 -T  

TEST 33 

STUDY 33-K

STUDY 44-S 

TEST 55 

STUDY 55-Y 

TEST 33 

STUDY 33-L  

TEST 6 6  

STUDY 6 6 -R 

TEST 55 

STUDY 55-0  

TEST 44 

STUDY 44-N 

TEST 6 6  

STUDY 6 6 -U 

TEST 33 

STUDY 33-K 

TEST 33 

STUDY 33-T  

TEST 44 

STUDY 44 -L  

TEST 6 6  

STUDY 6 6 -Y  

TEST 55 

STUDY 55-S 

TEST 6 6  

STUDY 6 6 -R

STUDY 55-U 

TEST 44 

STUDY 44-K  

TEST 33 

STUDY 33 -0  

T£ST 44 

STUDY 44-Y 

TEST 44 

STUDY 44-N 

TEST 6 6  

STUDY 6 6 -S 

TEST 55 

STUDY 55 -L  

TEST 55 

STUDY 55-K  

TEST 33 

STUDY 33-R 

TEST 6 6  

STUDY 6 6 -T  

TEST 33 

STUDY 33-U 

TEST 44 

STUDY 44-0  

TEST 55 

STUDY 55-S

STUDY 33-Y 

TEST 6 6  

STUDY 6 6 -L  

TEST 33 

STUDY 33-N 

TEST 55 

STUDY 55-T  

TEST 44 

STUDY 44-R 

TEST 44 

STUDY 44-U 

TEST 55 

STUDY 55-Y 

TEST .33 

STUDY 33 -0  

TEST 6 6  

STUDY 6 6 -K  

TEST 6 6  

STUDY 6 6 -S 

TEST 33 

STUDY 33-T  

TEST 55 

STUDY 55-N 

TEST 44 

STUDY 44 -L



47

TEST 55 TEST 44 TEST 44 TEST .33 TEST 6 6

STUDY 55-K STUDY 44-N STUDY 44-T STUDY 33-K STUDY 6 6 - L

TEST 44 TEST 6 6 TEST 55 TEST 55 TEST 55

STUDY 44-Y STUDY 6 6 -Y STUDY 55-L STUDY 55 -0 STUDY 55-T

TEST 33 TEST 55 TEST 6 6 TEST 44 TEST 55

STUDY 33-R STUDY 55-U STUDY 66-0 STUDY 44-N STUDY 55-R

TEST 6 6 TEST 33 TEST 6 6 TEST 6 6 TEST 44

STUDY 66 -0 STUDY 33-S STUDY 6 6 -S STUDY 6 6 -S STUDY 44-S

TEST 44 TEST 44 TEST 33 TEST 33 ' TEST 55

STUDY 44-T STUDY 44-K STUDY 33-N STUDY 33-L STUDY 55-U

TEST 6 6 TEST 55 TEST 55 TEST 33 TEST 33

STUDY 6 6 -U STUDY 55-0 STUDY 55-R STUDY 33-U STUDY 33 -0

TEST 33 TEST 55 TEST 44 TEST 55 TEST 6 6

STUDY 33-S STUDY 55-T STUDY 44-Y STUDY 55-Y STUDY 6 6 -Y

TEST 55 TEST 6 6 TEST 44 TEST 44 TEST 44

STUDY 55 -L STUDY 6 6 -N STUDY 44-U STUDY 44-R

TEST 6 6 TEST 44 TEST 6 6 TEST 6 6

STUDY 6 6 -R STUDY 44-R STUDY 6 6 -T STUDY 66 -0

TEST 33 TEST 33 TEST 33 TEST 44

STUDY 33-0 STUDY 33-U STUDY 33-S STUDY 44-K

TEST 33 TEST 55 TEST 6 6 TEST 33

STUDY 33-K STUDY 55-Y STUDY 6 6 -L STUDY 33-N
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