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ABSTRACT

RECOGNITION AND CUED RECALL OF RELATED 
AND UNRELATED WORD PAIRS

by

B everly  M alenowski 

A dv iso r: P ro fe s s o r  Solomon W eInstock

TWo ex perim en ts  w ere perform ed to  e x p lo re  th e  phenomenon o f  th e  

" r e c o g n it io n  f a i l u r e  o f  r e c a l l a b l e  w ords" (T u lv ing  & Thomson, 1973); 

nam ely, th e  f in d in g  in  some p a l r e d - a s s o c ia te s  le a rn in g  s i t u a t io n s  t h a t  

to -be-rem em bered words w hich a re  n o t  reco g n ized  a re  su b se q u en tly  

r e t r i e v e d  on a  cued r e c a l l  t e s t .  T u lv in g  and h i s  c o lle a g u e s  have 

I n te r p r e te d  t h i s  s u r p r i s in g  f in d in g  In  term s o f  th e  "encod ing  

s p e c i f i c i t y  p r in c ip le "  w hich assum es t h a t  th e  s p e c i f i c  c o n te x t  in  

which s to ra g e  o ccu rs  d e te rm in e s  w hat cues a re  e f f e c t iv e  in  r e t r i e v a l .

The f i r s t  experim en t t e s t e d  th e  h y p o th e s is  t h a t  s u b je c t s  a re  

le a rn in g  word p a i r s  in  th e  T u lv ing  and Thomson paradigm . A ccording to  

O lso n 's  (1976) m o d if ic a t io n  o f  th e  T u lv ing  and Thomson p ro c e d u re , 

s u b je c t s  w ere p re se n te d  w ith  a  l i s t  o f  24 a s s o c ia t lv e ly  r e l a t e d  c u e - 

t a r g e t  word p a i r s .  The word p a i r s  w ere composed o f  nouns hav ing  

d i f f e r e n t i a l  fo rw ard  and backward a s s o c ia t iv e  p r o b a b i l i t i e s .  S u b je c ts  

w ere I n s t r u c te d  to  t r y  to  remember th e  t a r g e t  word in  each  c u e - ta r g e t  

p a i r  and a l s o  to  pay a t t e n t i o n  to  cue w ords. F o llow ing  p r e s e n ta t io n  

o f  th e  word p a i r s ,  s u b je c t s  w ere t e s t e d  f o r  r e c o g n it io n  and cued 

r e c a l l .  Group 1 s u b je c t s  w ere g iv en  th e  s ta n d a rd  cued r e c a l l  t e s t  in

lv



which th ey  responded w ith  th e  a p p ro p r ia te  t a r g e t  word f o r  each  cue word 

p re s e n te d . The s u b je c ts  in  Group 2 w ere g iven  a  r e c o g n it io n  t e s t  and 

asked  to  id e n t i f y  th e  t a r g e t  words embedded in  a  l i s t  o f  d l s t r a c t o r  

ite m s . F o llow ing  th e  r e c o g n i t io n  t e s t ,  s u b je c ts  w ere r e q u ire d  to  w r i te  

th e  a p p ro p r ia te  cue word n e x t to  each  re c o g n ise d  t a r g e t  w ord. Group 3 

was p re se n te d  w ith  th e  l i s t  o f  t a r g e t  words and asked  to  w r i te  th e  

a p p ro p r ia te  cue word c o rre sp o n d in g  to  each  t a r g e t  word. S u b je c ts  i n  

Group 4 w ere g iven  th e  same t e s t s  a s  Group 2 e x c e p t th a t  b o th  ta s k s ,  

re c o g n i t io n  and w r i t in g  th e  cue w ord, w ere perform ed to g e th e r  r a th e r  

th a n  s e p a r a te ly .  The r e s u l t s  su p p o rted  th e  h y p o th e s is  t h a t  s u b je c ts  

a r e  le a rn in g  word p a i r s  i n  th e  T u lv ing  and Thomson paradigm . A ppropri­

a t e  cue words w ere g e n e ra te d  f o r  ap p ro x im ate ly  90Z o f  th e  reco g n ise d  

ta r g e t  w ords. F u rth erm o re , perfo rm ance in  Group 3 , w hich re q u ire d  th e  

r e t r i e v a l  o f  word p a i r s ,  d id  n o t  d i f f e r  s i g n i f i c a n t l y  from  t h a t  o f  

Groups 2 and 4 . This r e s u l t  I n d ic a te d  th a t  th e  same p ro c e s s  i s  

o c c u r r in g  in  b o th  r e c o g n it io n  and cued r e c a l l  and p ro v id ed  a d d i t io n a l  

su p p o rt f o r  th e  h y p o th e s is  t h a t  s u b je c t s  a re  le a rn in g  word p a i r s .

The f i r s t  ex p erim en t a l s o  r e p l i c a t e d  O lso n 's  f in d in g  th a t  

s u p e r io r  cued r e c a l l  o r  r e c o g n i t io n  perform ance was a  fu n c tio n  o f  th e  

d i r e c t io n  o f  th e  asymmetry in  th e  c u e - ta r g e t  word p a i r s .  A g r e a te r  

fo rw ard  th a n  backward a s s o c ia t iv e  p r o b a b i l i t y  r e s u l t e d  i n  b e t t e r  cued 

r e c a l l  th a n  re c o g n i t io n .  Asymmetry i n  th e  o p p o s ite  d i r e c t io n  produced 

s u p e r io r  re c o g n it io n  compared to  cued r e c a l l .

Wiseman and T u lv ing  (1976) have found t h a t  when u n re la te d  word 

p a i r s  a r e  s u b s t i tu t e d  f o r  r e l a t e d  p a i r s  in  th e  T u lv ing  and Thomson 

parad igm , th e  t r a d i t i o n a l  r e s u l t  o f  cued r e c a l l  s u p e r io r i t y  i s



re v e rs e d  and o v e r a l l  r e c o g n i t io n  perform ance l a  b e t t e r  th a n  cued 

r e c a l l .

The second ex p erim en t t e s t e d  th e  h y p o th e s is  t h a t  s u p e r io r  re c o g -  . 

n i t i o n  perform ance i s  caused  by th e  h ig h  r a t e  o f  s in g le  word s to ra g e  

th a t  o ccu rs  w ith  u n re la te d  word p a i r s .  I f  th i s  h y p o th e s is  i s  c o r r e c t ,  

a p p ro p r ia te  cue words sh o u ld  be  w r i t t e n  n e x t  to  a  r e l a t i v e l y  sm a ll 

p ro p o r tio n  o f  reco g n ized  t a r g e t  words f o r  u n re la te d  p a i r s .  The 

r e s u l t s  su p p o rted  th e  h y p o th e s is .  The p ro p o r tio n  o f  cue words 

r e c a l le d  f o r  u n re la te d  word p a i r s  was 35Z, le s s  th a n  h a l f  o f  t h a t  f o r  

r e l a t e d  p a i r s .

The r e s u l t s  o f  b o th  ex p erim en ts  w ere d is c u s s e d  in  term s o f  

D eV ito 's  (1976) model o f  f r e e  and cued r e c a l l .  The model i n t e r p r e t s  

th e  re c o g n i t io n  f a i l u r e  o f  r e c a l l a b l e  w ords as a  fu n c tio n  o f  "peg  word 

s to r a g e ."  I t  was su g g e s te d  t h a t  D eV ito 's  model p ro v id e s  a  more 

d e ta i le d  and com prehensive e x p la n a tio n  o f  th e  phenomenon th an  does 

T u lv in g 's  n o tio n  o f  encoding  s p e c i f i c i t y .

vi



ACKNOWLEDGEMENTS

I  w ish Co e x p re s s  my a p p re c ia t io n  and g r a d tu d e  Co P ro fe a s o r  

Solomon W einstock , my th e s i s  a d v is o r ,  f o r  a l l  o f  h i s  e f f o r t s  on my 

b e h a l f ,  fo r  b e in g  117 te a c h e r ,  f o r  th e  gu idance and su p p o rt he has  

alw ays ex tended  to  me and f o r  th e  in f lu e n c e  he  has  had on my l i f e .

I  a l s o  w ish  to  th a n k  th e  menbers o f  my com m ittee: P ro fe s s o r

May D*Amato, P ro fe s s o r  E r ic  G. Heinemann, P ro fe s s o r  E d ith  Nelmark 

and P ro fe s s o r  C a rl B. Zuckerman, f o r  t h e i r  v a lu a b le  s u g g e s tio n s  and 

s u p p o r t.

F in a l ly ,  I  w ish  to  thank  C h arle s  DeVito and Ronald Kahwaty fo r  

a l l  t h a t  they  have done, f o r  b e in g  my f r ie n d s ,  f o r  s ta n d in g  by me 

and f o r  b e in g  a  c o n s ta n t  so u rce  o f  lo v e  and s u p p o r t .

vii



TABU OF CONTENTS

Page

ABSTRACT.............................................................................................................  i v

ACKNOWLEDGEMENTS ...........................................................................................  v l i

LIST OF T A B L E S................................................................................................ ix

LIST OF FIGURES................................................................................................  x i

GENERAL INTRODUCTION..................................................................................  1

EXPERIMENT 1
M e th o d .........................................................................................................  14
R e su lts  and D is c u s s i o n ...............................    17

EXPERIMENT 2
M e th o d .........................................................................................................  33
R e su lts  and D iscu ss io n  ..................................................................... 35

GENERAL D ISCUSSION.......................................................................................  51

REFERENCES.........................................................................................................  63

▼111



LIST OF TABLES

Table Pag*

1 Mean Number o f  C o rre c t Responses f o r  Cued R e c a ll and
R eco g n itio n  as a  F unc tio n  o f  D ire c t io n  o f  A sso c ia tio n
o f C ue-T arget P a i r s ................................................................................... 18

2 Tw o-Factor A n a ly s is  o f  V arian ce  on Number o f  C o rre c t
Responses f o r  Cued R e c a ll and R eco g n itio n  f o r  
D i f f e r e n t i a l  A ss o c ia tio n  D ire c t io n  ..............................................  19

3 Mean P ro p o r tio n  o f  Cue Words R e c a lle d  to  R ecognised
T arg e t Words as  a  F unc tio n  o f  D ire c t io n  o f  A sso c ia tio n
o f C ue-T arget P a i r s ..................................................................   23

4 Mean Number o f  C o rre c t R esponses on R eco g n itio n  and
Cued R e c a ll f o r  R e la te d  and U n re la te d  C ue-T arget P a i r s
fo r  E x p erim en ta l and C o n tro l P r o c e d u r e s ........................................36

5 T h re e -F a c to r  A n a ly s is  o f  V arian ce  on Number o f  C o rre c t
Responses f o r  R eco g n itio n  and Cued R e c a ll  f o r  R e la ted  
and U n re la te d  C ue-T arget P a i r s  f o r  E x perim en ta l and 
C o n tro l P ro ced u res  ................................................................................  37

6  Mean Number o f  C o rre c t R esponses on R eco g n itio n  and
Cued R e c a ll f o r  R e la te d  C ue-T arget P a i r s  a s  a  F unc tio n  
o f  D ire c t io n  o f  A sso c ia tio n  f o r  E x p erim en ta l and
C o n tro l P ro ced u re s  ................................................................................  38

7 T h re e -F a c to r  A n a ly s is  o f  V arian ce  on Number o f  C o rre c t
Responses f o r  R eco g n itio n  and Cued R e c a ll  f o r  
D i f f e r e n t i a l  A sso c ia tio n  D ire c t io n  o f  R e la ted  Cue- 
T a rg e t P a i r s  f o r  E x p erim en ta l and C o n tro l P ro ced u res  . 39

8  TWo-Factor A n a ly s is  o f  V arian ce  on Number o f  C o rre c t 
Responses f o r  R eco g n itio n  and Cued R e c a ll  o f  U n re la ted
C ue-T arget P a i r s  f o r  E x p erim en ta l and C o n tro l 
P r o c e d u r e s ..................................................................................................... 42

9 Mean P ro p o r tio n  o f  Cue Words R e c a lle d  to  R ecognised
T arg e t Words f o r  R e la te d  and U n re la te d  C ue-T arget 
P a i r s ...................................................................................................................43

10 Number and P ro p o r tio n  o f  R esponses in  R eco g n itio n  and
Cued R e c a ll fo r  R e la te d  C ue-T arget P a i r s  f o r  Group 
R eceiv ing  th e  E x p erim en ta l P r o c e d u r e ...............................   . 45

l x



T able

11 Nuaber and P ro p o r tio n  o f  R esponses In  R eco g n itio n  and 
Cued R e c a ll f o r  U n re la te d  C ue-T arget P a i r s  f o r  Group 
R ece iv ing  th e  E x p e r in e n ta l  P ro ced u re  .....................................

Page

46

x



LIST OF FIGURES

F ig u re  Fags

1 Mean Nunber o f  C o rre c t R esponses f o r  Cued R e c a ll and
R eco g n itio n  as a  F u n c tio n  o f D ire c t io n  o f  
A sso c ia tio n  o f  C ue-T arget P a i r s ......... .......................................... 20

2 Mean Number o f  C o rre c t Responses f o r  Cued R e c a ll and
R eco g n itio n  a s  a  F u n c tio n  o f  D ire c t io n  o f  
A ss o c ia tio n  o f  R e la te d  C ue-T arget P a ir s  f o r  Group 
R ece iv in g  th e  E x p erim en ta l P rocedu re  ...................................  41

3 S e r i a l  P o s i t io n  Curves Showing Number o f  S in g le
Words R ecognised  a t  Each P o s i t io n  as  a  F u n c tio n  o f  
R e la te d  and U n re la te d  C ue-T arget P a i r s  ................................. 49

xi



1

In  a  s e r i e s  o f  ex p erim en ts  (T u lv in g  & Thomson, 1973; W atkins & 

T u lv in g , 1975) T u lv ing  and h i s  c o lle a g u e s  have re p e a te d ly  o bserved  th e  

c u rio u s  phenomenon o f  " r e c o g n it io n  f a i l u r e  o f  r e c a l l a b l e  w ords" in  

which s u b je c ts  f a i l e d  to  re c o g n ise  words on a  r e c o g n i t io n  t e s t  t h a t  

th ey  w ere su b se q u en tly  a b le  to  r e c a l l  on a  cued r e c a l l  t e s t .  In  

T u lv ing  and Thomson's (1973) b a s ic  parad igm , s u b je c ts  w ere p re se n te d  

w ith  a  l i s t  o f  w eakly a s s o c ia te d  word p a i r s .  The f i r s t  word in  each  

p a i r  was th e  "cue word" and was s tu d ie d  w ith  th e  e x p e c ta t io n  th a t  i t  

would s e rv e  a s  an a id  f o r  th e  r e c a l l  o f  th e  second word in  th e  p a i r  

known a s  th e  " t a r g e t  w ord ."  The r e l a t i o n  betw een th e  word p a i r s  used  

by T u lv ing  and Thomson was such  th a t  th e  to-be-rem em bered (TBR) t a r g e t  

word was a  f r e e  a s s o c ia te  o f  th e  cue w ord. F o llow ing  v i s u a l  p re s e n ta ­

t io n  o f  th e  word p a i r s ,  s u b je c t s  w ere p re s e n te d  w ith  a  l i s t  o f  e x t r a l i s t  

cue words w hich w ere s tro n g  a s s o c ia te s  o f  th e  t a r g e t  w ords. S u b je c ts  

w ere in s t r u c te d  to  g e n e ra te  a s  many f r e e  a s s o c ia te s  as  th e y  co u ld  to  

each  o f  th e  e x t r a l i s t  c u e s . A f te r  co m ple ting  t h i s  t a s k ,  s u b je c t s  w are 

to ld  to  exam ine th e  words th e y  had j u s t  g e n e ra te d  and c i r c l e  any th ey  

reco g n ized  a s  b e in g  TBR t a r g e t  w ords. Im m ediately  fo llo w in g  th e  reco g ­

n i t i o n  ta s k ,  a  cued r e c a l l  t e s t  was a d m in is te re d . A l i s t  o f  th e  

o r ig i n a l  cue words was p re s e n te d  and s u b je c ts  w ere asked  to  r e c a l l  a s  

many t a r g e t  words a s  p o s s ib le .  T y p ic a lly ,  s u b je c t s  f a i l e d  to  re c o g n ise  

w ords w hich th e y  w ere l a t e r  a b le  to  r e c a l l  on th e  cued r e c a l l  t e s t .  

F u rth erm o re , th e  p ro p o r t io n  o f  r e c a l l e d  words n o t  re c o g n iz e d  was l a r g e r  

th a n  th e  p ro p o r tio n  o f  reco g n ized  words n o t  r e c a l l e d .

These f in d in g s  have been  I n te r p r e te d  in  te rm s o f  T u lv in g 's  

"en co d in g  s p e c i f i c i t y  p r in c ip le "  w hich assum es t h a t  " s p e c i f i c  encod ing



o p e ra t io n s  perform ed on w hat l a  p e rc e iv e d  d e te rm in e  w hat l a  s to r e d ,  

and w hat l a  s to re d  d e te rm in es  w hat r e t r i e v a l  cues a re  e f f e c t iv e  In  

p ro v id in g  a c c e ss  to  w hat l a  s to r e d ."  (T u lv in g  & Thomson, 1973, 

p . 369). The assum ptions o f  s to ra g e  and r e t r i e v a l  im p l ic i t  i n  encoding  

s p e c i f i c i t y  a re  expanded and developed  by T u lv ing  and h i s  a s s o c ia te s  In  

t h e i r  c o n c e p tu a l iz a t io n  o f  " e p is o d ic  memory." R egarding  th e  s to ra g e  o r  

r e te n t io n  o f  v e rb a l  in fo rm a tio n , th e  th e o ry  "assum es th a t  w hat i s  

r e ta in e d  o f  ou r sam ple e v e n t I s  a  unique t r a c e  o f  th e  p sy c h o lo g ic a l 

ep iso d e  g iv en  by th e  p e r s o n 's  p e rc e p tio n  . . . The t r a c e  I s  c re a te d  a s  

a  consequence o f  th e  p e rc e p t io n ,  and i t s  n a tu re  i s  d ic ta te d  d i r e c t l y  by 

w hat i s  encoded o f  th e  e n c o u n te r .” (W atkins & T u lv in g , 1975, p . 6 ) .

T u lv ing  em phasizes th e  tem p o ra l r e l a t i o n s  o f  a  s p e c i f i c  e v e n t ,  

e s p e c ia l ly  th e  e v e n t 's  tem pora l r e l a t i o n s  to  o th e r  e x p e rie n c e d  e v e n ts .  

"S in ce  th e  t r a c e  I s  o f  a  un ique e p iso d e — th e  p e r s o n 's  e n c o u n te r  w ith  a  

p a r t i c u l a r  Item  in  a  p a r t i c u l a r  c o n te x t  a t  a  p a r t i c u l a r  tim e— i t s  

p r o p e r t i e s  a re  o n ly  I n d i r e c t ly  r e l a t e d  to  th e  p e r s o n 's  knowledge ab o u t 

th e  ite m , and hence t h i s  knowledge w i l l  n o t  co m p le te ly  d e te rm in e  th e  

n a tu re  o f  th e  t r a c e . "  (W atkins & T u lv in g , 1975, p .  6 ) .

In  i t s  fo rm u la tio n  o f  th e  r e t r i e v a l  p ro c e s s ,  e p is o d ic  th e o ry  

assum es th a t  "rem em bering an e v e n t r e q u ir e s  t h a t  in fo rm a tio n  in  th e  

t r a c e  s u f f i c i e n t l y  match th e  In fo rm a tio n  in  th e  r e t r i e v a l  env ironm ent. 

The r e t r i e v a l  environm ent may be  m an ip u la ted  e x p e r im e n ta lly  th rough  

th e  p r e s e n ta t io n  o f  s p e c i f i c  r e t r i e v a l  c u e s .” (W atkins 6  T u lv in g ,

1975, p .  6 ) .  A lthough th e  r e t r i e v a l  cue in  a  r e c o g n i t io n  t e s t  i s  th e  

t a r g e t  w ord, i t  may n o t  c o n ta in  in fo rm a tio n  s u f f i c i e n t l y  s im i la r  to  

t h a t  in  th e  o r ig i n a l  t r a c e .  "The f in d in g  o f  re c o g n i t io n  f a i l u r e  means



t h a t ,  f o r  c e r t a i n  I te m s , In fo rm a tio n  In  th e  l i s t  cue a t  r e c a l l  

s u c c e s s fu l ly  m atches th e  in fo rm a tio n  in  th e  encoded t r a c e ,  w h ile  th e  

in fo rm a tio n  in  th e  copy cue a t  r e c o g n it io n  does n o t .  Thus, a lth o u g h  

th e  TBR ite m  l a  i d e n t i c a l  w ith  th e  nom inal copy in  th e  re c o g n it io n  

t e s t ,  th e  s p e c i f i c a l l y  encoded t r a c e  o f  t h a t  item  may be s u f f i c i e n t l y  

d i f f e r e n t  from th e  copy cue to  p re c lu d e  r e c o g n i t io n ."  (Wiseman & 

T u lv in g , 1976, p .  3 5 0 ).

O lson (1976) h as  examined th e  r e s u l t s  o f  th e  T ulv ing  and Thomson 

re s e a rc h  and s t ro n g ly  su g g e s ts  th e  p re se n c e  o f  an a r t i f a c t  in  t h e i r  

p ro c e d u re . O lson found ev id en ce  in d ic a t in g  th a t  r e c o g n itio n  f a i l u r e  o f  

r e c a l l a b l e  words in  th e  T u lv ing  and Thomson d a ta  was p r im a r i ly  r e s t r i c t *  

ed to  a  s p e c i f i c  k in d  o f  word p a i r ,  a  noun cue word and an a d je c t iv e  

ta r g e t  w ord. C it in g  L o f tu a ' (1972) su g g e s tio n  th a t  th e  long  te r n  memory 

s to r e  i s  p r im a r i ly  o rg a n iz e d  in to  noun c a te g o r ie s ,  Olson h y p o th e s ise d  

th a t  th e  b u i l t - i n  a s y n n e tr ie s  i n  T u lv in g 's  n o u n -a d je c tiv e  p a i r s  cou ld  

re a so n a b ly  acco u n t f o r  r e c o g n it io n  f a i l u r e .  "Thus, i f  a  p a i r  such a s  

'b u t te r - s m o o th ' was p re s e n te d  to  a  s u b je c t ,  and in  cued r e c a l l ,  'b u t t e r '  

was p re s e n te d ,  th e  word 'sm o o th ' co u ld  be g e n e ra te d  w ith  re a so n a b le  

p r o b a b i l i t y ,  s in c e  smooth i s  a  p ro p e r ty  o f  b u t t e r .  On th e  o th e r  hand, 

i f  'sm o o th ' i s  p re s e n te d  a s  th e  cu e in g  w ord, th e  s u b je c t 's  ta s k  would 

in v o lv e  a  d i f f i c u l t  s e a rc h ,  s in c e  many o b je c ts  have th e  p ro p e r ty  

sm ooth ."  (O lson , 1976, p .  2 3 ) .

O lson t e s t e d  h i s  h y p o th e s is  i n  a  s e r i e s  o f  experim en ts  u s in g  a  

m od ified  v e r s io n  o f  th e  b a s ic  T u lv ing  and Thomson paradigm . He 

c o n s tru c te d  c u e - t a r g e t  word p a i r s  c o n s is t in g  o f  nouns h av in g  d i f f e r ­

e n t i a l  fo rw ard  and backw ard a s s o c ia t iv e  p r o b a b i l i t i e s  and found th a t
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s u p e r io r  cued r e c e l l  o r  re c o g n i t io n  perfo rm ance was a  fu n c tio n  o f  th e  

d i r e c t io n  o f  th e  a s y n n e try . A g r e a te r  fo rw ard  th an  backw ard a s s o c ia ­

t i v e  p r o b a b i l i ty  r e s u l t e d  in  b e t t e r  cued r e c a l l  th an  re c o g n i t io n  

perfo rm ance. I f  th e  r e v e rs e  w ere t r u e ,  r e c o g n i t io n  was s u p e r io r  to  

cued r e c a l l .  In  th e  ca se  where fo rw ard  and backward a s s o c ia t iv e  

p r o b a b i l i t i e s  w ere s im i l a r ,  th e re  w ere no d i f f e r e n c e s  betw een cued 

r e c a l l  and r e c o g n i t io n .

In  h i s  d is c u s s io n  o f  th e  s to ra g e  and r e t r i e v a l  p ro c e s s e s  Invo lved  

in  T u lv in g 's  p ro c e d u re , O lson p ro p o ses  t h a t  " th e  s u b j e c t 's  ta s k  in  th e  

T ulv ing  and Thomson paradigm  may be c o n c e p tu a liz e d  to  be one o f  le a rn in g  

o r  mem orizing a  p a i r  o f  words under b o th  th e  cued r e c a l l  and re c o g n it io n  

p ro c e d u re s . Under b o th  p ro c e d u re s , th e  s u b je c t  m ust r e c r e a te  th e  

o r ig i n a l  s tim u lu s  p a i r .  In  cued r e c a l l  i t  may be assumed th a t  th e  

s u b je c t  g e n e ra te s  a s s o c ia te s  to  th e  cue and s to p s  when he g e n e ra te s  th e  

second member o f  th e  o r ig i n a l  p a i r  and re c o g n iz e s  th e  p a i r  a s  th e  one 

p re s e n te d . In  re c o g n i t io n  from a  l i s t  o f  a l t e r n a t i v e s  c o n ta in in g  th e  

t a r g e t ,  i t  may be assumed th a t  th e  s u b je c t  g e n e ra te s  a s s o c ia te s  to  each  

o f  th e  a l t e r n a t iv e s  and s to p s  when he  re c o g n iz e s  th e  p a i r  a s  th e  one 

p re s e n te d . In  t h i s  view , a t  l e a s t  f o r  p a i r s ,  th e  p ro c e s s e s  in v o lv ed  

fo r  cued r e c a l l  and r e c o g n it io n  memory a r e  e s s e n t i a l l y  th e  sam e."

(O lson , 1976, pp . 2 3 -2 4 ). C onsequen tly , any aaymmetry in  th e  c u e - ta r g e t  

p a i r s  co u ld  p re d isp o se  th e  s u b je c ts  to  e i t h e r  b e t t e r  cued r e c a l l  o r  

r e c o g n it io n  perfo rm ance.

C o n s is te n t w ith  O lso n 's  r e s u l t s ,  B a r t l in g  and Thompson (1977) have 

dem onstra ted  t h a t  word p a i r s  hav ing  d i f f e r e n t i a l  fo rw ard  and backward 

a s s o c ia t io n s  p roduce r e t r i e v a l  a sy n m e tr ie s  w ith in  a  m o d ified  T u lv ing  and
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Thomson p a rs d lg n .  The fo u r  ty p e s  o f  word p a i r s  used  by B a r t l ln g  and 

Thompson w ere: n o u n -a d je c tiv e ,  noun-noun, a d j e c t iv e - a d je c t iv e ,  and

a d je c tiv e -n o u n . T h e ir  r e s u l t s  showed th a t  th e  d eg ree  o f  re c o g n i t io n  

f a i l u r e  o f  r e c a l l a b l e  words v a r ie d  s y s te m a t ic a l ly  as  a  fu n c tio n  o f  th e  

ty p e  o f  word p a i r .  R eco g n itio n  f a i l u r e  was g r e a t e s t  f o r  n o u n -a d je c tiv e  

p a i r s  and l e a s t  f o r  a d je c tiv e -n o u n  p a i r s .  " A ll th e  d a ta  re p o r te d  in  

t h i s  a r t i c l e  a re  c o n s is te n t  w ith  th e  h y p o th e s is  t h a t  r e c o g n i t io n  

f a i l u r e  o f  r e c a l l a b l e  words i s  a t t r i b u t a b l e ,  a t  l e a s t  in  p a r t ,  to  

r e t r i e v a l  asymm etry. More s p e c i f i c a l l y ,  th e  d a ta  su g g e s t t h a t  th e  

c o n d itio n s  f o r  re c o g n i t io n  f a i l u r e  a r e  met when th e  e p is o d ic  memory 

t r a c e  f o r  a  p a i r  o f  words i s  n o t as  a c c e s s ib le  th rough  th e  nom inal 

t a r g e t  word ( i . e . ,  in  re c o g n i t io n )  a s  th ro u g h  th e  nom inal cue ( i . e . ,  

i n  cued r e c a l l ) . "  ( B a r t l ln g  & Thompson, 1977, p p . 6 98 -699 ).

DeVito (1975) has  in v e s t ig a te d  th e  n o tio n  o f  encod ing  s p e c i f i c i t y  

a s  a  fu n c tio n  o f  th e  d eg ree  o f  i n t e g r a t i o n  w ith in  word p a i r s .  

S p e c i f i c a l ly ,  he p roposed  th a t  a  p a i r  o f  c o n c re te  words would have a  

g r e a t e r  chance o f  b e in g  encoded a s  an in te g r a te d  u n i t  compared to  a  

p a i r  o f  n o n -c o n c re te  w ords. A ccording to  h i s  h y p o th e s is ,  word p a i r s  

h av in g  a  r e l a t i v e l y  h ig h  deg ree  o f  in t e g r a t i o n  sh o u ld  fa v o r  cued r e c a l l  

o v er re c o g n i t io n  in  a  T u lv in g  and Thomson parad igm  w hereas l e s s  

in te g r a te d  p a i r s  sh o u ld  fa v o r  r e c o g n i t io n .  I t  i s  w orthw h ile  n o tin g  

th a t  th e  q u a l i ty  o f  c o n c re te n e s s  o f  th e  word p a i r s  has  s p e c ia l  s i g n i f i ­

cance in  t h i s  c o n te x t .  D eV ito 's  ex am in a tio n  o f  th e  n o u n -a d je c tiv e  word 

p a i r s  used  by T u lv in g  and Thomson le d  him to  conclude t h a t  th e y  w ere a l l  

c o n c re te -c o n c re te  ite m s .

DeVito t e s t e d  h i s  h y p o th e s is  w ith  fo u r  ty p e s  o f  n o u n -a d je c tiv e  word

\



p a i r s  v a ry in g  in  c o n c re te n e s s  v a lu e . The fo u r  ty p e s  o f  word p a i r s  

w ere: c o n c re te -c o n c re te *  c o n c re te - a b s tr a c t*  a b s tr a c t- c o n c re te *  and

a b s t r a c t - a b s t r a c t .  In  g e n e ra l ,  th e  r e s u l t s  su p p o rted  th e  h y p o th e s is .  

Cued r e c a l l  was s u p e r io r  to  re c o g n i t io n  f o r  c o n c re te -c o n c re te  p a i r s .  

For a b s t r a c t - c o n c r e te  and a b s t r a c t - a b s t r a c t  p a i r s ,  r e c o g n i t io n  was 

b e t t e r  th a n  cued r e c a l l .  There was no d if f e r e n c e  betw een cued r e c a l l  

and r e c o g n i t io n  f o r  c o n c r e te - a b s t r a c t  p a i r s .  These r e s u l t s  ten d  to  

su g g e s t t h a t  th e  d eg ree  o f  in t e g r a t i o n  betw een th e  members o f  a  word 

p a ir*  th a t  is*  th e  e x te n t  to  w hich a  p a i r  o f  words i s  s to r e d  and 

r e t r i e v e d  a s  a  u n it*  i s  a  c o n t r ib u t in g  f a c to r  to  th e  d if f e r e n c e s  

betw een cued r e c a l l  and r e c o g n i t io n  found by T u lv ing  and Thosson.

S a lz b e rg  (1976) h as  a l s o  su g g e s te d  th a t  s u b je c ts  a re  le a rn in g  

word p a i r s  i n  th e  T u lv in g  and Thomson paradigm . "P resum ably , th e  cu e- 

t a r g e t  p a i r  i s  encoded to g e th e r  in t o  some s o r t  o f  u n i t .  S in ce  th e y  

w ere p e rc e iv e d  to g e th e r  th e  encod ing  p ro c e s s  may w e ll  m ir ro r  t h i s  con­

t i g u i t y .  "  (S alzberg*  1976* p .  5 9 4 ). C o n s is te n t w ith  th e  encod ing  

s p e c i f i c i t y  p r in c ip le  t h a t  th e  t a r g e t  word i s  encoded w ith  r e s p e c t  to  

th e  cue word* S a lz b e rg  p ro p o ses  t h a t  " a c c e ss  in to  th e  'encoded  u n i t '  

i s  r e q u ire d  f o r  r e c a l l  o r  r e c o g n i t io n  o f  th e  t a r g e t  w ord; th e  t a r g e t  

can n o t be  remembered in d ep en d en t o f  th e  u n i t  i t  was s to r e d  i n .  Thus* 

th e  p roblem  o f  e x p la in in g  enco d in g  s p e c i f i c i ty *  as  was a l s o  n o te d  by 

T u lv ing  and Thomson (1 9 7 3 ), red u ce s  to  one o f  e x p la in in g  th e  asy ssw try  

betw een cue and t a r g e t  words i n  p ro v id in g  a c c e ss  to  th e  encoded u n i t . "  

(S alzberg*  1976, p .  5 9 4 ).

In  a  m o d ified  T u lv in g  and Thomson parad igm , S a lz b e rg  m an ip u la ted  

th e  c o n c re te n e s s  o f  encod ing  ( in p u t)  cues and found t h a t  a c c e s s  to  a
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word p a i r  (encoded u n i t )  In  memory was dependent upon th e  r e l a t i v e  con­

c re te n e s s  o f  bo th  members o f  th e  p a i r .  S p e c i f i c a l ly ,  th e  more c o n c re te ,  

o r  s a l i e n t ,  member o f  th e  p a i r ,  compared to  th e  more a b s t r a c t  menber, 

was th e  more e f f e c t iv e  cue In  p ro v id in g  a c c e ss  to  th e  p a i r .  "When th e  

r e l a t i v e l y  a b s t r a c t  t a r g e t  words w ere p a ire d  w ith  c o n c re te  ( ro o t  noun) 

cues a r e t r i e v a l  asymmetry was o b serv ed ; a c c e ss  to  th e  encoded u n i t ,  and 

th u s  th e  t a r g e t  w ord, was b e t t e r  when th e  'c u e ' word was th e  r e t r i e v a l  

cue than  when th e  ' t a r g e t '  word was th e  r e t r i e v a l  cu e . In  c o n t r a s t ,  

when b o th  words w ere r e l a t i v e l y  e q u iv a le n t  In  c o n c re te n e s s ,  o r  b ia se d  

tow ard th e  t a r g e t  s id e ,  e i t h e r  b o th  words w ere e q u a lly  e f f e c t iv e  

r e t r i e v a l  cues o r  th e  t a r g e t  word was more e f f e c t i v e . "  (S a lz b e rg , 1976, 

p . 5 9 4 ).

S a lz b e rg  su g g e s ts  t h a t  th e  Image evoked by a  s u c c e s s fu l  cue word i s  

th e  c r i t i c a l  a s p e c t  o f  th e  memory t r a c e .  " I f  th e  encoded r e p r e s e n ta t io n  

o f  th e  c u e - ta r g e t  p a i r  In c lu d e s  a  u n i f ie d  Image in c o rp o ra t in g  b o th  cue 

and t a r g e t  w ords, th e n  r e in s ta te m e n t  o f  t h a t  u n if ie d  Image may b e  a  

n e c e ssa ry  c o n d itio n  f o r  a c c e s s  to  th e  encoded r e p r e s e n ta t io n .  . . .  The 

word th a t  i s  th e  m ost s a l i e n t  p a r t  o f  th e  image sh o u ld  p ro v id e  th e  moat 

r e l i a b l e  a c c e ss  to  I t . "  (S a lz b e rg , 1976, pp . 594 -5 9 5 ). S a lz b e rg  a l s o  

su g g e s ts  t h a t  " s a l ie n c y "  i s  th e  d e te rm in in g  f a c to r  In  th e  m agnitude and 

d i r e c t io n  o f  cued r e c a l l  and r e c o g n i t io n  d i f f e r e n c e s  In  th e  T u lv ing  and 

Thomson paradigm .

In  a  b road  s e n s e , th e s e  s tu d ie s  r e p r e s e n t  a  r e tu r n  to  u n i t i z a t io n  

hy p o theses o f  th e  ty p e  su g g e s te d  by th e  G e s ta l t  p s y c h o lo g is ts .  In  

r e c e n t y e a r s ,  s e v e r a l  o th e r  I n v e s t ig a t io n s  in  th e  a r e a  o f  p a l r e d -  

a s s o c ia te s  le a rn in g  have p roduced ev id en ce  s u g g e s tin g  th a t  word p a i r s



a re  o f te n  s to r e d  and r e t r i e v e d  a s  o rg a n ise d  w holes o r  a s  s in g le  

I n te g r a te d  u n i t s  (Begg, 1972; D eV ito, 1976; H orow itz & P ry tu la k ,  1969; 

K archner, 1974).

The th e o r e t i c a l  n o tio n  th a t  complex memories a r e  s to r e d  a s  w holes 

was proposed  by H o llin g sw o rth  (1928) and r e f e r r e d  to  a s  " r e d in te g ra ­

t i o n ."  H o llin g sw o rth  assumed t h a t  a l l  m en ta l p ro c e s se s  w ere a  s e r i e s  

o f  a n te c e d e n t-c o n se q u e n t r e la t io n s h ip s  in  w hich th e  o r ig i n a l  a n te c e d e n t 

was n o t  n e c e ss a ry  to  p roduce i t s  a s s o c ia te d  co n seq u en t. " I n s te a d ,  some 

d e t a i l  o r  fragm ent (o f  th e  o r ig in a l )  i s  ad eq u a te  to  tou ch  o f f  a  conse­

q u en t o f  th e  type  fo rm erly  evoked by a  more complex a n te c e d e n t ."  

(H o llin g sw o rth , 1928, p .  5 ) .  F or exam ple, in  remembering a  form er p e t ,  

" I  speak  o r  im agine h i s  name, and t h i s  d e t a i l ,  a s  a  s u r ro g a te  f o r  th e  

an im al t h a t  he  w as, evokes an a r r a y  o f  f e e l in g s ,  im ages, p o s tu r e s ,  

g e s tu r e s ,  and f u r th e r  w orda, d e s c r ip t iv e  o r  a p p r e c ia t iv e ."  

(H o llin g sw o rth , 1928, p .  2 5 8 ).

Begg (1972) s p e c i f i c a l l y  assum es th a t  each  member o f  c e r t a in  ty p e s  

o f  word p a i r s  p roduces an image w hich can  th e n  combine to  form  a  u n if ie d  

in te g r a te d  image w hich i s  p ro c e sse d  in  memory a s  a  s in g le  u n i t .  Accord­

in g  to  Begg, a  c o n c re te  word p a i r  such  a s  "w h ite  h o rse "  a ro u se s  a  s in g le  

u n i f ie d  image and th e re f o r e  r e q u i r e s  no more memory c a p a c ity  th a n  i t  

does to  remember " h o rse "  a lo n e . A b s tra c t  p a i r s  such  a s  " b a s ic - th e o ry "  

a r e  n o t  so  e a s i l y  I n te g r a te d  how ever, and may y i e ld  im ages w hich 

in t e g r a te  no more s u c c e s s fu l ly  th a n  do two a b s t r a c t  s in g le  w ords. Begg 

presum ably  found c o n firm a tio n  f o r  w hat he term ed th e  " s t ro n g  form” o f  

th e  u n i t i z a t i o n  h y p o th e s is ;  nam ely, f o r  c o n c re te -c o n c re te  p a i r s  h i s  

s u b je c t s  r e ta in e d  a lm o st a s  many p a i r s  a s  s u b je c t s ,  g e t t in g  l i s t s  o f



9

a d je c t iv e s  o r  o f  nouns, le s rn e d  s in g le  w ords. S im i la r ly ,  s u b je c ts  

g iv e n  a b s t r s c t - a b s t r a c t  p a i r s  r e ta in e d  ro ugh ly  h a l f  th e  number o f  p a i r s  

a s  th e  s in g le  word l i s t  s u b je c t s  r e ta in e d  w ords.

A th e o r e t i c a l  and p r e d ic t iv e  model f o r  th e  f r e e  and cued r e c a l l  o f  

word p a i r s  has been p roposed  by DeVito (1 9 7 6 ). In  h i s  m odel, 

assum ptions co n ce rn in g  th e  s to ra g e  and r e t r i e v a l  o f  word p a i r s  a re  

ex tended  and developed  in to  a  th e o r e t i c a l  framework w hich may f u r th e r  

c l a r i f y  and e x p la in  th e  f in d in g s  re p o r te d  by T u lv in g  and h i s  c o l le s g u s s .  

In  a d d i t io n ,  D eV ito 's  th e o ry  s e rv e s  a s  a  b a s i s  f o r  th e  I n te g r a t io n  o f  

o th e r  s tu d ie s  u s in g  th e  T u lv ing  and Thomson paradigm  in c lu d in g  th o se  o f  

O lson and S a lz b e rg . DeVito found th a t  h i s  model s u c c e s s f u l ly  p re d ic te d  

f r e e  snd cued r e c a l l  u s in g  b o th  h ig h  Im agery, h ig h  c o n c re te  and low 

im agery , low c o n c re te  word p a i r s .  In  c o n t r a s t  to  Begg, he  su g g e s ts  th e  

p o s s i b i l i t y  t h a t  b o th  ty p e s  o f  item s may be  p ro c e sse d  s im i la r ly  in

In  h i s  d is c u s s io n  o f  th e  s to ra g e  p ro c e s s ,  DeVito makes th e  s im p le  

assum ption  t h s t  when p re s e n te d  w ith  a  l i s t  o f  word p a i r s ,  th e  s u b je c t  

s to r e s  some o f  th e  words as  w hole p a i r s  and some o f  th e  words a s  s in g le  

w ords. The s to ra g e  p ro c e ss  I s  c o n s id e re d  to  be a  fu n c tio n  o f  some 

c o n s tru c t io n  p ro c e ss  such  a s  th e  fo rm a tio n  o f  im ages o r  n a r r a t i v e s .

The model assum es t h a t  th e  s u b je c t  u se s  one member o f  th e  word p a i r  a s  

a  c o n c e p tu a l peg  f o r  th e  o th e r  p a i r  member. The co n cep t o f  "peg  w o rd s ,"  

in tro d u c e d  by P a iv io  (1 9 7 1 ), i s  a  c e n t r a l  n o tio n  i n  D eV ito 's  th e o ry .

The peg word p ro v id e s  a  "hook" f o r  th e  o th e r  p a i r  member d u rin g  s to r a g e ,  

snd  d u rin g  r e t r i e v a l ,  a cc eas  to  th e  p a i r  i s  s p e c i f i c a l l y  and o n ly  

th rough  th e  peg word and n o t  th ro u g h  th e  o th e r  p a i r  member.
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D eV ito 's  n o tio n  o f peg words i s  tak en  f ro n  P a iv io 's  "c o n c e p tu a l 

peg h y p o th e s is "  o f  p a i r e d - a s s o c ia te s  le a rn in g  In  w hich one member o f  a  

word p a i r  " . . .  fu n c tio n s  a s  a  'p e g ' to  w hich . . . "  th e  o th e r  word 

In  th e  p a i r  " . . .  i s  hooked d u rin g  le a rn in g  . . . "  and " . . .  from 

w hich i t  can be r e t r i e v e d  . . . "  d u rin g  r e c a l l .  (P a iv io , 1971, p .  2 48 ). 

The d i f f e r e n c e s  betw een th e  assum ptions made by P a iv io  and DeVito 

concern  r e t r i e v a l .  In  P a iv i o 's  fo rm u la tio n  o f  peg word fu n c tio n ,  th e  

o th e r  p a i r  member "can" be  r e t r i e v e d  from th e  peg  w ord, w hereas DeVito 

assum es th a t  r e t r i e v a l  o f  th e  word p a i r  o ccu rs  "o n ly ” th rough  th e  peg 

w ord.

"D uring  r e t r i e v a l ,  i t  i s  assumed th a t  th e  s u b je c t  can r e t r i e v e  

e i t h e r  a  peg word member o f  a  s to r e d  p a i r ,  o r  a  word w hich was s to r e d  

a s  a  s in g le  w ord. I f  th e  s u b je c t  r e t r i e v e s  a  word w hich i s  a  peg 

member o f  a  s to r e d  p a i r ,  th e  p r o b a b i l i ty  o f  r e t r i e v in g  th e  o th e r  p a i r  

member i s  1 .0 .  I f  th e  s u b je c t  r e t r i e v e s  a  word w hich i s  s to r e d  a s  a  

s in g le  w ord, th e  p r o b a b i l i ty  o f  r e t r i e v in g  th e  o th e r  member o f  th e  

o r ig i n a l l y  p re s e n te d  p a i r  i s  e f f e c t i v e l y  0 ."  (D eV ito, 1976, p .  8 ) .

A ccording to  th e  m odel, a c c e ss  to  a  peg  word in  a  cued r e c a l l  

s i t u a t i o n  can  o ccu r e i t h e r  d i r e c t l y  o r  th rough  f r e e  r e c a l l .  In  th e  

d i r e c t  a c c e s s  p ro c e s s ,  i f  one o f  th e  cue words on th e  cued r e c a l l  t e s t  

i s  a  peg word member o f  a  s to r e d  p a i r ,  th e  s u b je c t  w i l l  r e t r i e v e  th e  

o th e r  p a i r  mamber. In  th e  f r e e  r e c a l l  p ro c e s s ,  how ever, th e  s u b je c t  

w i l l  a tte m p t to  r e t r i e v e  peg words t h a t  a r e  n o t  on th e  t e s t  s h e e t  and 

in  t h a t  way r e t r i e v e  word p a i r s .  Thus, i n  cued r e c a l l ,  one would 

e x p e c t a  g r e a te r  d eg ree  o f  r e t r i e v a l  i f  th e  cue word r a th e r  th a n  th e  

t a r g e t  word h a s  been  s e le c te d  a s  th e  p eg , b ecau se  in  th e  fo rm er c a s e ,



th e  d i r e c t  acc e ss  to  peg words p ro v id ed  by th e  cue e l i a i n a t e s  th e  

a d d i t io n a l  r e t r i e v a l  s te p  re q u ire d  in  th e  f r e e  r e c a l l  o f  peg w ords.

The T ulv ing  snd  Thomson f in d in g  o f  r e c o g n i t io n  f a i l u r e  o f  r e c a l l ­

a b le  words can be u n d ers to o d  in  te rm s o f  D eV ito 's  m odel. "As Olson 

(1976) s u g g e s ts ,  th e  T u lv ing  and Thomson s i t u a t i o n  may d i r e c t  th e  

s u b je c t  tow ard a t te m p tin g  to  s to r e  word p a i r s .  . . . T h is s u g g e s ts  

t h a t  in  th e  T u lv ing  and Thomson parad igm , th e  r e c o g n it io n  ta s k  i s  

s im i la r  to  a  cued r e c a l l  ta s k  w ith  th e  to-be-rem em bered (TBR) word a s  

th e  cu e . F u rth erm o re , th e  word p a i r s  used  by T u lv ing  and Thomson w ere 

c o n s tru c te d  so  t h a t  th e  TBR word was a  f r e e  a s s o c ia te  o f  th e  cue w ord. 

T h is  may have so  b ia s e d  th e  s u b je c t s '  s e l e c t io n  o f  peg w ords, t h a t  

th e y  s e le c te d  th e  cue word much more o f te n .  The phenomenon o f  recog ­

n i t i o n  f a i l u r e  o f  r e c a l l a b l e  words th e n  red u ces  to  t h a t  o f  asym m etrica l 

cued r e c a l l ,  w hich may be  a n a ly se d  i n  th e  c o n te x t o f  th e  c u r r e n t  m odel."  

(D eV ito, 1976, p .  4 4 ) .

More p r e c i s e ly ,  i n  a c c o u n tin g  f o r  th e  T u lv ing  and Thomson r e s u l t s ,  

D eV ito 's  model i n t e r p r e t s  th e  phenomenon o f  r e c o g n i t io n  f a i l u r e  o f  

r e c a l l a b l e  words a s  a  fu n c tio n  o f  peg  word s to r a g e .  The p r e d ic t io n  i s  

t h a t  s to ra g e  w ith  th e  cue word as  peg  w i l l  le a d  to  s u c c e s s fu l  cued 

r e c a l l  and to  r e c o g n i t io n  f a i l u r e ,  w hereas s to ra g e  w ith  th e  t a r g e t  word 

a s  peg w i l l  r e s u l t  in  re c o g n i t io n  s u p e r io r i t y  and p o s s ib le  cued r e c a l l  

f a i l u r e .

A s im i la r  e x p la n a tio n  can  acc o u n t f o r  O lso n 's  r e s u l t s .  Olson 

found th a t  s u p e r io r  cued r e c a l l  o r  re c o g n i t io n  perfo rm ance was s  

f u n c tio n  o f  th e  d i f f e r e n t i a l  a s s o c ia t iv e  p r o b a b i l i t i e s  i n  h i s  cu e - 

t a r g e t  word p a i r s .  I t  may b e  assum ed, a s  an ap p ro x im atio n , t h a t  th e
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peg word fo r  each  o f  O ls o n 's  word p a i r s  was de term ined  by th e  d i r e c t io n  

o f  th e  a sy n n e try  r e l a t i n g  th e  p a i r .  Thus, th e  word In  a  c u e - ta r g e t  p a i r  

h av ing  th e  h ig h e r  d i r e c t i o n a l  a s s o c i a b l l i t y  would have a  co rre sp o n d in g ly  

h ig h  p r o b a b i l i ty  o f  b e in g  used  as  th e  peg  word In  a  p a i r .  F or exam ple, 

a  word p a i r  w ith  h ig h e r  fo rw ard  th a n  backward a s s o c ia t iv e  p r o b a b i l i ty  

would p ro b ab ly  r e s u l t  in  th e  s e le c t io n  o f  th e  cue word a s  th e  peg , and 

a c c o rd in g  to  D eV ito 's  m odel, s u p e r io r  cued r e c a l l  o v er re c o g n it io n  

would be e x p ec ted . I n  th e  case  w here th e  word p a i r  has  h ig h e r  backward 

th an  fo rw ard  a s s o c ia t iv e  p r o b a b i l i t y ,  th e  t a r g e t  word would p ro b ab ly  be 

s e le c te d  as  th e  peg and s u p e r io r  re c o g n i t io n  o ver cued r e c a l l  would 

r e s u l t .

In  S a lz b e rg 's  e x p e rim e n ts , i t  may be assumed t h a t  s u b je c ts  s e le c te d  

th e  more " s a l i e n t "  members o f  th e  c u e - ta r g e t  p a i r s  as  peg w ords. T h is  

would accoun t f o r  th e  f in d in g  th a t  th e  more c o n c re te  o r  s a l i e n t  member 

o f  a  c u e - t a r g e t  p a i r  p ro v id e d  b e t t e r  a c c e s s  to  th e  e n t i r e  p a i r .

The pu rpose  o f  th e  fo llo w in g  ex p erim en ts  was to  c o n tin u e  th e  

p ro c e ss  o f  e x p la n a tio n  and c l a r i f i c a t i o n  i n i t i a t e d  by O lson in  h i s  

a n a ly s is  o f  th e  T u lv in g  and Thomson f in d in g s ,  b u t  w ith in  th e  c o n te x t o f  

D eV ito 's  t h e o r e t i c a l  fram ework. The f i r s t  experim en t was d es ig n ed  to  

p ro v id e  a  d i r e c t  t e s t  o f  O lso n 's  h y p o th e s is  t h a t  s u b je c t s  a re  le a rn in g  

word p a i r s  in  th e  T u lv in g  and Thomson parad igm . A lthough DeVito and 

S a lz b e rg  have a ls o  assumed th a t  s u b je c t s  a r e  le a rn in g  p a i r s  o f  words in  

T u lv in g 's  p ro c e d u re , a  d i r e c t  t e s t  has n o t  been made.

In  E xperim ent 1 s u b je c t s  w ere p re s e n te d  w ith  O lso n 's  m o d if ic a tio n  

o f  th e  T u lv in g  and Thomson p ro c e d u re . Now, how ever, s u b je c ts  w ere asked  

to  w r i te  th e  a p p ro p r ia te  cue word n e x t t o  each  re c o g n iz e d  t a r g e t  word on
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th e  r e c o g n it io n  t e s t .  I f  O lso n 's  h y p o th e s is  I s  c o r r e c t ,  th e n  

a p p ro p r ia te  cue words sh o u ld  be w r i t t e n  n e x t to  a  v e ry  h ig h  p ro p o r tio n  

o f  reco g n ized  t a r g e t  w ords. R eco g n itio n  o f  a  t a r g e t  word on th e  recog­

n i t i o n  t e s t  im p lie s  th a t  th e  word p a i r  i s  a v a i la b le  and i t  i s  ex p ec ted  

t h a t  th e  s u b je c t  w i l l  g e n e ra te  th e  cue word to  each  reco g n ized  t a r g e t  

word; t h a t  i s ,  i t  i s  assumed th a t  th e  reco g n ized  word i s  e i t h e r  a  peg 

word o r  n o t .  I f  i t  i s  a peg word th e  c o n te n t o f  s to ra g e  w i l l  be a v a i l ­

a b le .  I f  i t  i s  n o t a  peg w ord, th e n  th e  on ly  way i t  co u ld  have been 

reco g n ized  was f o r  th e  s u b je c t  to  r e c a l l  th e  peg word and g e n e ra te  i t s  

co rresp o n d in g  s to ra g e  w ord. The e x c e p tio n  to  t h i s  e x p e c ta t io n  would be 

reco g n ized  words t h a t  had been s to r e d  a s  s in g le  words and i t  i s  su rm ised  

th a t  th e  number o f  such  words w ould be r e l a t i v e l y  sm a ll f o r  " r e la t e d "  

word p a i r s .  The above p ro ced u re  was in te n d e d  as  a  d i r e c t  t e s t  o f  

O lso n 's  h y p o th e s is .

In  a d d i t io n ,  some s u b je c ts  w ere  g iv en  th e  t a r g e t  words a s  cues in  a  

cued r e c a l l  p ro ced u re  w ith  th e  e x p e c ta t io n  th a t  t h e i r  perform ance would 

be  com parable to  t h a t  o f  s u b je c t s  who w ere p e rfo rm in g  th e  re c o g n i t io n  

ta s k .  A gain , e x c e p t f o r  s in g le  word s to r a g e ,  cued r e c a l l  sh o u ld  o ccu r 

f o r  a l l  words s to r e d  a s  p a i r s .  Use o f  t h i s  p ro ced u re  was in te n d e d  to  

p ro v id e  an in d i r e c t  t e s t  o f  O lso n 's  h y p o th e s is .



EXPERIMENT 1

Method

S u b je c ts

One hundred B rooklyn C o lleg e  u n d e rg rad u a te s  v o lu n te e re d  to  

p a r t i c i p a t e  in  th e  e x p e rim en t. They w ere members o f  an in t ro d u c to ry  

psychology c l a s s  and p a r t i c ip a t e d  in  o rd e r  to  f u l f i l l  a  c o u rse  r e q u ir e ­

m ent.

M a te r ia ls  and A pparatus

The m a te r ia ls  w ere th e  same a s  th o se  used by O lson (1 9 7 6 ). There 

w ere th r e e  s tu d y  l i s t s  composed o f  24 noun p a i r s .  Each p a i r  c o n s is te d  

o f  a  cue word in  sm a ll l e t t e r s  and a  to-be-rem em bered  t a r g e t  word in  

c a p i t a l  l e t t e r s .  A s l i d e  o f  each  p a i r  was p re p a re d  so  t h a t  a  cue word 

was typed  above i t s  t a r g e t  w ord. The pu rp o se  o f  p re s e n t in g  th e  f i r s t  

two l i s t s  was to  e s t a b l i s h  a  s e t  in  w hich th e  s u b je c t  would encode th e  

t a r g e t  word w ith  r e s p e c t  to ,  o r  i n  th e  c o n te x t  o f ,  th e  cue w ord. The 

t h i r d ,  o r  c r i t i c a l ,  l i s t  was made up o f  noun p a i r s  t h a t  had  asym m etric 

fo rw ard  and backw ard a s s o c ia t iv e  p r o b a b i l i t i e s  ta k en  from  th e  word 

a s s o c ia t io n  norms o f  B ilo d eau  and H ow ell, 1965; R ie g e l, 1965; and 

Palerm o and J e n k in s ,  1964. E ig h t noun p a i r s  had h ig h  fo rw ard  (mean o f  

25Z) and low backw ard a s s o c ia t io n  v a lu e  (mean o f  1Z): infant-BABY,

crown-KING, stomach-FOOD, kid-BOY, s tree t-C A R , memory-MIND, hand-FOOT, 

moon-NIGBT. E ig h t p a i r s  had  low fo rw ard  (mean o f  1.5Z) and h ig h  

backward a s s o c ia t io n  v a lu e  (mean o f  25Z): woman-LADY, flower-PLANT,

arm-SHOULDER, w ater-SEA , window-DOOR, soldier-AMERICAN, sky-GROOND, 

nolse-MUSIC. The l a s t  e ig h t  p a i r s  had low fo rw ard  (mean o f  1 .5Z) and



low backward a s s o c ia t io n  v a lu e  (mean o f  1Z): gun-CITY, box-PAPER,

bed-TABLE, hair-DOGS, bible-NUMBERS, health-COLOR, doctor-FRIEND, 

river-TRA IN . A ll o f  th e  t a r g e t  words In  th e  c r i t i c a l  l i s t  w ere h ig h  

frequency  nouns (K ucera & F ra n c is ,  1971) w ith  a  mean frequency  v a lu e  

o f  ap p ro x im ate ly  205 p e r  m i l l io n  words o f  p r in te d  American E n g lish  

t e x t .  The mean frequency  v a lu e  f o r  a l l  o f  th e  cue words was 

ap p ro x im ate ly  123 p e r  m i l l io n .

A t e s t  f o r  cued r e c a l l  o f  th e  t a r g e t  words on th e  f i r s t  two l i s t s  

c o n s is te d  o f  a  random o rd e r in g  o f  th e  24 co rresp o n d in g  cue w ords.

Cued r e c a l l  f o r  th e  c r i t i c a l  l i s t  was s im i la r ly  t e s t e d  w ith  one o f  

th r e e  d i f f e r e n t  random o rd e rs  o f  e i t h e r  cue words (Group 1) o r  t a r g e t  

words (Group 3 ) .  A t e s t  f o r  r e c o g n i t io n  o f  th e  t a r g e t  words on th e  

c r i t i c a l  l i s t  c o n s is te d  o f  one o f  th r e e  random o rd e rs  o f  96 nouns o f

w hich 24 w ere th e  t a r g e t  words and 72 w ere d i s t r a c t o r  ite m s .
>

The experim en t was conducted  in  a  sm a ll room w hich m easured 

4 .2 6  x  3 .65  x  2 .8 5 -*  and had  d i f f u s e  overhead  l i g h t in g .  A Kodak

C aro u se l 800H program m able p r o je c to r  encased  w ith in  a  1 .10  x  .51  x

.41-m P le x ig la s  box p ro je c te d  th e  s tu d y  l i s t s  on an  opaque i l lu m in a te d  

s c re e n . The s u b j e c t 's  c h a i r  was p la c e d  ap p ro x im ate ly  .61-m  in  f r o n t  

o f  th e  s c re e n .

P rocedure

T w enty -five  s u b je c t s  w ere random ly a s s ig n e d  to  each  o f  fo u r  

groups and t e s t e d  in d iv id u a l ly .  B efo re  th e  s tu d y  l i s t s  w ere p re s e n te d , 

each  s u b je c t  was in s t r u c te d  to  t r y  to  remember th e  c a p i ta l i z e d  t a r g e t  

word on each  s l i d e  and to  pay a t t e n t i o n  to  th e  cue word in  sm e ll 

l e t t e r s  b ecause  " i t  may h e lp  to  rem enber" th e  t a r g e t  w ord. Each e l id e
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o f  a  c u e - ta r g e t  p a i r  was p re s e n te d  in d iv id u a l ly  in  a  random sequence 

f o r  each  s u b je c t  a t  a  2 -s e c  r a t e .

Im m ediately a f t e r  th e  p r e s e n ta t io n  o f  L i s t  1, s u b je c ts  w ere 

allow ed  3 min fo r  a  cued r e c a l l  t e s t .  The same p ro ced u re  was fo llow ed  

fo r  L i s t  2 . Follow ing  th e  p r e s e n ta t io n  o f  th e  c r i t i c a l  t h i r d  l i s t ,  

s u b je c ts  in  each  o f  th e  fo u r  groups w ere t e s t e d  d i f f e r e n t l y  fo r  

r e te n t io n .  The s u b je c ts  in  Group 1 w ere g iven  th e  s ta n d a rd  cued r e c a l l  

t e s t  in  w hich they  had to  w r i te  down th e  a p p ro p r ia te  t a r g e t  word c o r re s ­

ponding to  each  o f th e  24 cue words p re s e n te d . The s u b je c ts  in  Group 2 

w ere g iv en  an i n i t i a l  r e c o g n it io n  t e s t  fo llow ed  by a  cued r e c a l l  

p ro ced u re . They w ere g iven  th e  l i s t  o f  96 t a r g e t  and d i s t r a c t o r  item s 

and w ere to ld  to  c i r c l e  each t a r g e t  word th e y  re c o g n iz e d . F o llow ing  

t h i s  ta s k ,  th ey  were In s t r u c te d  to  w r i te  th e  a p p ro p r ia te  cue word n e x t 

to  each  e n c i r c le d  t a r g e t  w ord. Groups 1 and 2 w ere com parable to  th e  

T ulv ing  and Thomson groups used  to  t e s t  f o r  cued r e c a l l  and f o r  

r e c o g n i t io n .  Group 3 was g iv en  a  cued r e c a l l  p ro ced u re  w hich was th e  

r e v e r s e  o f  t h a t  g iv en  to  Group 1. The s u b je c t s  w ere p re s e n te d  w ith  a  

l i s t  o f  th e  24 t a r g e t  words and asked  to  w r i te  down th e  a p p ro p r ia te  

cue word n e x t to  each  co rre sp o n d in g  t a r g e t  w ord. Group 4 was g iv en  

th e  same ta s k  as  Group 2 e x c e p t th a t  b o th  re c o g n i t io n  and cued r e c a l l  

ta s k s  w ere perform ed to g e th e r  in s te a d  o f  s e p a r a te ly .  T hat i s ,  

s u b je c ts  t r i e d  to  w r i te  down th e  a p p ro p r ia te  cue word n e x t t o  each  

co rre sp o n d in g  t a r g e t  word a s  soon a s  th e y  reco g n ized  i t .  The s u b je c ts  

in  each  g roup , w ith  th e  e x c e p tio n  o f  Group 2 , w ere p e rm itte d  3 min f o r  

th e  com ple tion  o f  th e  r e te n t io n  ta s k s .  Group 2 s u b je c ts  w ere g iv e n  3 

min f o r  th e  r e c o g n i t io n  t e s t  and an a d d i t io n a l  3 min f o r  th e  r e c a l l  t e s t .
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R e s u lts  and D iscu ssio n

Table 1 p r e s e n ts  th e  mean number o f  c o r r e c t  re sp o n se s  on th e  

cued r e c a l l  and r e c o g n i t io n  t e s t s  f o r  th e  c r i t i c a l  t h i r d  l i s t  f o r  each 

o f  th e  fo u r  groups a s  a  fu n c tio n  o f  d i r e c t io n  o f  a s s o c ia t io n  o f  cu e- 

t a r g e t  p a i r s .  The r e s u l t s  o f  a  tw o - fa c to r  a n a ly s i s  o f  v a r ia n c e  w ith  

re p e a te d  m easures on one f a c to r  i s  p re s e n te d  in  T ab le  2 . I t  re v e a le d  

a  s ig n i f i c a n t  main e f f e c t  o f  d i r e c t io n  o f  a s s o c ia t io n ,  F (2 , 192) ■

2 4 .2 5 , p < .0 5 . The main e f f e c t  o f  r e te n t io n  ta s k  was n o t s ig n i f i c a n t  

b u t  th e re  was a  s ig n i f i c a n t  i n t e r a c t io n  betw een d i r e c t io n  o f  a s s o c a i-  

t l o n  and r e te n t io n  ta s k ,  F (6 , 192) -  3 .0 2 , p < .0 5 . I t  w i l l  be 

r e c a l le d  t h a t  Groups 1 and 2 w ere s im i la r  to  th e  T u lv ing  and Thomson 

p ro c e d u re s  o f  cued r e c a l l  and r e c o g n i t io n .  C onsequen tly , Independen t 

t - t e s t s  w ere computed com paring perform ance on cued r e c a l l  (Group 1) 

and re c o g n i t io n  (Group 2) f o r  each  ty p e  o f  c u e - ta r g e t  p a i r .  The r e s u l t s  

o f  th e s e  com parisons in d ic a te d  th a t  th e  d i f f e r e n c e s  betw een cued r e c a l l  

and r e c o g n i t io n  w ere s i g n i f i c a n t  f o r  word p a i r s  h av in g  h ig h  fo rw ard  and 

low backw ard a s s o c ia t io n ,  t (4 8 )  -  2 .4 5 , p < .0 5 , and f o r  p a i r s  w ith  low 

forw ard  and h ig h  backward a s s o c ia t io n s ,  t(4 8 )  -  2 .1 3 , p < .0 5 . There 

was no s i g n i f i c a n t  d if f e r e n c e  betw een cued r e c a l l  and r e c o g n i t io n  fo r  

word p a i r s  w ith  low forw ard  and low backward a s s o c ia t io n s ,  t (4 8 )  ■ 1 .1 4 . 

As shown in  b o th  T ab le  1 and in  F ig u re  1 , cued r e c a l l  was b e t t e r  th an  

re c o g n i t io n  f o r  word p a i r s  w ith  h ig h  fo rw ard  and low backw ard a s s o c ia ­

t i o n s .  However, f o r  word p a i r s  w ith  low forw ard  and h ig h  backw ard 

a s s o c ia t io n s ,  th e  e f f e c t  wes re v e r s e d .  The m agnitude o f  th e  d i f f e r e n c e  

betw een cued r e c a l l  and r e c o g n i t io n  in  b o th  a s y m e t r i c  a s s o c ia t iv e



Table 1

Mean Nunber o f  C o rre c t Responses f o r  Cued R e c a ll and R eco g n itio n  

a s  a  F u n c tio n  o f  D ire c t io n  o f  A ss o c ia tio n  o f  C ue-T arget P a i r s

Cued R e c a ll  R eco g n itio n

Group 1 Group 3 Group 2 Group 4

High Forw ard-
Low Backward 5 .4 8  5 .0 4  4 .4 4  5 .12

Low Forw ard-
High Backward 4 .3 6  5 .6 8  5 .3 2  5 .72

Low Forw ard- 
Low Backward 3 .44 4 .1 6 4 .0 0  4 .32
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T ab le  2

Tw o-Factor A n a ly s is  o f  V ariance on Number o f  C o rre c t Responses 

f o r  Cued R e c a ll and R eco g n itio n  f o r  D i f f e r e n t i a l  A sso c ia tio n

D ire c t io n

Source o f  Sums o f  Mean
V a r ia t io n  S quares d f  Square

Between Ss

Task (T)

S u b je c ts  w ith in  
Groups

W ith in  Ss

A sso c ia tio n  (A)

T x  A

A x  Ss w ith in  
Groups

T o ta l

426.57  99

2 0 .0 4  3

406 .53  96

498 .67  200

93 .61  2

34 .95  6

370.11 192

1850.48 598

6 .6 8  1 .58

4 .2 3

46 .80  24.25*

5 .8 2  3 .02*

1 .93

* p < .05
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and Recognition as a Function of Direction of 
Association of Cue-Target Pairs.



d i r e c t io n s  was ap p ro x im ate ly  one w ord. The d a ta  in d ic a te  th a t  p e r f o r ­

mance on cued r e c a l l  and re c o g n i t io n  was a  fu n c tio n  o f  th e  d i r e c t io n  o f  

th e  a s s o c ia t iv e  p r o b a b i l i t i e s  in  th e  c u e - ta r g e t  word p a i r s .  In  

a d d i t io n ,  f o r  cued r e c a l l  (Group 1 ) , a  c o r r e la te d  t - t e s t  re v e a le d  a  

s ig n i f i c a n t  d i f f e r e n c e  betw een word p a i r s  h av ing  h ig h  fo rw ard  and low 

backward a s s o c ia t io n s  and p a i r s  w ith  low forw ard and h ig h  backward 

a s s o c ia t io n s ,  t(2 4 )  ■ 3 .4 1 , p <. .0 5 . A s im i la r  com parison f o r  reco g n i­

t io n  (Group 2) y ie ld e d  t(2 4 )  "  2 .0 1 , w hich was c lo s e  to  th e  c r i t i c a l  

v a lu e  o f  2 .0 6  needed f o r  s ig n i f i c a n c e  a t  th e  .05  l e v e l .

The d a ta  a re  i n  agreem ent w ith  O lso n 's  (1976) f in d in g s .  A ssocia­

t i v e  asym m etries in  c u e - t a r g e t  p a i r s  r e s u l t e d  in  d i f f e r e n c e s  betw een 

cued r e c a l l  and re c o g n i t io n  in  th e  T u lv ing  and Thomson parad igm . These 

r e s u l t s  le d  Olson to  h y p o th e s iz e  t h a t  th e  s u b j e c t 's  ta s k  in  th e  T ulv ing  

and Thomson paradigm  i s  to  le a r n  p a i r s  o f  words b o th  in  th e  cued r e c a l l  

and in  th e  r e c o g n i t io n  p ro c e d u re . "Under b o th  p ro c e d u re s , th e  s u b je c t  

m ust r e c r e a te  th e  o r ig i n a l  s t im u lu s  p a i r .  . . .  In  t h i s  v iew , a t  l e a s t  

f o r  p a i r s ,  th e  p ro c e s se s  in v o lv e d  f o r  cued r e c a l l  and re c o g n i t io n  

memory a r e  e s s e n t i a l l y  th e  sam e. T h e re fo re , th e  I n f e r i o r  r e c o g n itio n  

perform ance co u ld  be e x p la in e d  by th e  asym m etrica l cued r e c a l l  f o r  

n o u n -a d je c tiv e  p a i r s  t h a t  T u lv ing  and Thomson used  in  t h e i r  e x p e r i­

m e n ts ."  (O lson , 1976, pp . 2 3 -2 4 ).

The h y p o th e s is  t h a t  s u b je c t s  a r e  le a rn in g  and r e t r i e v in g  word 

p a i r s  in  th e  T u lv ing  and Thomson paradigm  was t e s t e d  i n  two w ays, b o th  

d i r e c t l y  and i n d i r e c t l y .  In  th e  d i r e c t  t e s t ,  s u b je c t s  w ere in s t r u c te d  

to  w r i te  th e  a p p ro p r ia te  cue word n e x t  to  each  re c o g n iz e d  t a r g e t  word 

on th e  r e c o g n i t io n  t e s t .  I f  s u b je c t s  a re  r e t r i e v in g  p a i r s  o f  words on



th e  re c o g n i t io n  t e s t ,  a s  In  cued r e c a l l ,  a p p ro p r ia te  cue words shou ld  

be w r i t t e n  n e x t to  a  h ig h  p ro p o r tio n  o f  reco g n ized  t a r g e t  w ords.

As can be  seen  in  T ab le 3, th e  p ro p o r tio n s  o f  cue words which w ere 

g en e ra ted  to  reco g n ized  ta r g e t  words by b o th  Groups 2 and 4 w ere q u i t s  

la r g e .  For th e  two d i r e c t io n a l  c a te g o r ie s ,  th e  c o n d i t io n a l  p r o b a b i l i ­

t i e s  th a t  th e  s u b je c t  g e n e ra te  th e  cue word g iven  th a t  he reco g n ize  th e  

t a r g e t  word w ere ro u g h ly  .9 .  Thus, O lso n 's  h y p o th e s is  re c e iv e d  s tro n g  

q u a l i t a t i v e  su p p o r t.  Group 2 r e c a l le d  th e  cue words fo llo w in g  th e  

com pletion  o f  th e  r e c o g n it io n  t e s t  w h ile  f o r  Group 4 , r e c o g n it io n  snd 

cued r e c a l l  ta s k s  w ere perform ed to g e th e r .  T his may acco u n t f o r  th e  

s l i g h t l y  b e t t e r  r e c a l l  o f  cue words by Group 4 .

The in d i r e c t  t e s t  o f  O lso n 's  h y p o th e s is  in v o lv ed  a  com parison 

betw een th e  perform ance o f  Groups 2 and 4 on th e  r e c o g n itio n  t e s t s  w ith  

Group 3 on th e  cued r e c a l l  t e s t .  The cued r e c a l l  t e s t  f o r  Group 3 

c o n s is te d  o f  a  l i s t  o f  th e  24 t a r g e t  w ords, in s te a d  o f  cue w ords as  In  

Group 1 . I f  th e  perfo rm ance o f  Group 3 , which r e q u ire d  th e  r e t r i e v a l  

o f  word p a i r s ,  d id  n o t  d i f f e r  from  th a t  o f  Groups 2 and 4 , i t  would 

le n d  su p p o rt to  th e  h y p o th e s is  t h a t  th e  same p ro c e ss  i s  o c c u r r in g  in  

b o th  cued r e c a l l  and r e c o g n i t io n .

The r e s u l t s  gave s tro n g  su p p o r t to  th e  h y p o th e s is .  A lthough th e re  

were sy s te m a tic  d i f f e r e n c e s  betw een th e  th r e e  c o n d it io n s ,  th r e e  one-way 

a n a ly se s  o f  v a r ia n c e  in d ic a te d  th e re  w ere no s ig n i f i c a n t  d if f e r e n c e s  

betw een Groups 2 , 3 and 4 f o r  e i t h e r  h ig h  fo rw ard  and low backw ard,

F (2 , 72) ■ 1 .2 9 , p > .0 5 , low fozw ard and h ig h  backw ard, F (2 , 72) “

.5 6 , p > .0 5 ,  o r  low forw ard  and low backw ard, F (2 , 72) ■ .2 0 , p > .0 5 , 

a s s o d a t l v e l y  r e l a t e d  c u e - t a r g e t  p a i r s .  F u rth erm o re , th e  t e s t s  w ith



Table 3

Mean P ro p o r tio n  o f  Cue Words R ec a lle d  to  Recognized T a rg e t Words 

a s  a  F u n c tio n  o f  D ire c t io n  o f  A sso c ia tio n  o f  C ue-T arget P a i r s

Group 2 Group 4

High Forw ard-
Lov Backward .87  .90

Low Forw ard-
High Backward .86  .91

Low Forw ard- 
Low Backward .70 .82



t h e i r  72 d f  In  th e  e r r o r  te rm  w ere q u i te  p o w erfu l t e s t e .

The r e s u l t s  o f  th e  f i r s t  ex p erim en t c o n s t i t u t e  e  r e p l i c a t io n  and 

e x te n s io n  o f  O ls o n 's  p rim ary  f in d in g s .  The d a ta  s t r o n g ly  su g g e s t th a t  

s u b je c ts  a re  s to r in g  and r e t r i e v i n g  word p a i r s  in  th e  T u lv in g  and 

Thomson parad igm . T h is  r e s u l t  i s  t h e o r e t i c a l l y  im p o rta n t because  i t  

s u g g e s ts  t h a t  any e x p la n a tio n  o f  th e  T u lv in g  and Thomson phenomenon o f  

th e  r e c o g n i t io n  f a i l u r e  o f  r e c a l l a b l e  words sh o u ld  acco u n t f o r  th e  

s to ra g e  and r e t r i e v a l  o f  word p a i r s  and n o t  j u s t  o f  s in g le  w ords. In  

a d d i t io n ,  an ad eq u a te  e x p la n a tio n  sh o u ld  a l s o  in c lu d e  b o th  s to ra g e  and 

r e t r i e v a l  p ro c e s se s  b ecau se  i f  words a re  r e t r i e v e d  a s  p a i r s ,  i t  i s  

l o g i c a l  to  assume th a t  th e y  have been  s to r e d  a s  p a i r s .  At t h i s  p o in t  

i t  ap p ea rs  t h a t  th e  t h e o r e t i c a l  framework proposed  by D eV ito, in v o lv in g  

peg word s to ra g e  and r e t r i e v a l  o f  word p a i r s ,  p ro v id e s  th e  b e s t  

p o s s ib le  i n t e r p r e t a t i o n  o f  th e  T u lv ing  and Thomson r e s u l t s .

The r e s u l t s  o f  E xperim ent 1 su g g e s t t h a t  th e  d eg ree  o f  th e  

a s s o c ia t io n  betw een th e  members o f  a  word p a i r  i s  th e  c r i t i c a l  v a r ia b le  

in  d e te rm in in g  w hether th e  word p a i r  w i l l  be  s to r e d  and r e t r i e v e d  a s  a  

u n i t .  The d i r e c t i o n a l i t y  o f  th e  a s s o c ia t io n  ap p ea rs  to  d e te rm in e  w hich 

p a r t i c u l a r  member o f  th e  p a i r  w i l l  b e t t e r  p ro v id e  acc e ss  to  th e  whole 

p a i r ,  t h a t  i s ,  which o f  th e  two becomes th e  peg  w ord. A com parison o f  

th e  word p a i r s  h av in g  h ig h  fo rw ard  and low backw ard and p a i r s  w ith  low 

fo rw ard  and h ig h  backw ard a s s o c ia t iv e  p r o b a b i l i t i e s  w ith  th o se  hav ing  

low forw ard  and low backw ard a s s o c ia t iv e  p r o b a b i l i t i e s  s u g g e s ts  t h a t  

th e  l e s s  h ig h ly  a s s o c ia te d  p a i r s  a r e  l e s s  l i k e l y  to  be r e t r i e v e d  a s  

p a i r s  in  b o th  cued r e c a l l  and re c o g n i t io n  t e s t s .  F u rth erm o re , th e  

more s u c c e s s fu l  a c c e s s  to  a  s p e c i f i c  h ig h  fo rw ard  and low backw ard o r



low forw ard and h ig h  backward word p a i r  i s  a p p a re n tly  th rough  th e  word 

hav ing  th e  h ig h  a s s o c ia t iv e  p r o b a b i l i t y .

Assuming th a t  th e  d eg ree  and d i r e c t l p n a l i t y  o f  th e  a s s o c ia t io n  

betw een th e  words i n  a p a i r  a r e  c r i t i c a l  f a c to r s  in  th e  fo rm a tio n  o f  

o rg a n ise d  u n i t s ,  word p a i r s  h av in g  a  presum ably  weak r e l a t i o n s h ip ,  such 

a s  u n re la te d  p a i r s ,  sh o u ld  form I n te g r a te d  u n i t s  l e s s  f r e q u e n t ly .  

T h e re fo re , f o r  u n re la te d ,  a s  compared w ith  r e l a t e d ,  word p a i r s  th e re  

shou ld  be much more s in g le  word s to ra g e  and , a s  a  consequence, g r e a t e r  

s u p e r io r i ty  o f  r e c o g n i t io n  o v e r cued r e c a l l .  Experim ent 2 was d es ig n ed  

to  e x p lo re  t h i s  p o s s i b i l i t y .



EXPERIMENT 2

S e v e ra l ex p erim en ts  conducted  by T u lv ing  and h i s  a s s o c ia te s  have . 

been desig n ed  to  e x p lo re  th e  g e n e r a l i ty  o f  th e  r e c o g n i t io n  f a i l u r e  o f  

r e c a l l a b l e  words and to  d e te rm in e  w hich a s p e c ts  o f  th e  p ro ced u re  a r e  

e s s e n t i e l  f o r  p ro d u c in g  th e  phenomenon (W atkins & T u lv in g , 1975;

Wiseman & T u lv in g , 1976). R e c e n tly , Wiseman and T u lv ing  (1976) have 

s tu d ie d  th e  r e l a t i o n  betw een re c o g n it io n  and cued r e c a l l  in  th e  T u lv ing  

and Thomson paradigm  a s  a  fu n c tio n  o f  th e  p re -e x p e r im e n ta l a s s o c ia t io n s  

betw een th e  cue and t a r g e t  words used a s  s tim u lu s  ite m s . Such an 

in v e s t ig a t io n  seems w orth w h ile  b ecause  i d e n t i c a l  s t im u lu s  m a te r ia ls  

have been  used  in  many o f  th e  ex p erim en ts  w hich have found r e c o g n it io n  

f a i l u r e  o f  r e c a l l a b l e  words (Thomson & T u lv in g , 1970; T u lv ing  & Thomson, 

1973; W atkins & T u lv in g , 1975; Wiseman & T u lv in g , 1975). S in ce  a l l  

p re v io u s ly  p u b lish e d  s tu d ie s  d e a l in g  w ith  encoding  s p e c i f i c i t y  had  used  

a s s o d a t i v e l y  r e l a t e d  word p a i r s ,  Wiseman and T u lv ing  (1976) perform ed 

a  s e r i e s  o f  ex p erim en ts  u s in g  u n re la te d  word p a i r s .  They c o n s tru c te d  

u n re la te d  c u e - ta r g e t  p a i r s  f o r  b o th  th e  s e t - e s t a b l i s h in g  and th e  

c r i t i c a l  s tu d y  l i s t s  from  th e  o r ig i n a l  a s s o d a t i v e l y  r e l a t e d  s tim u lu s  

ite m s . Cue words w ere random ly a s s ig n e d  to  t a r g e t  words to  y ie ld  new 

word p a i r s  in  w hich th e  c u e - t a r g e t  r e l a t io n s h ip  was now a r b i t r a r y .  I f  

any o f  th e  r e s u l t i n g  p a i r s  s t i l l  appeared  to  be  r e l a t e d ,  th ey  w ere once 

more re a r ra n g e d .

T h e ir  ex p erim en ts  p roduced two p rim ary  f in d in g s .  R eco g n itio n  wan 

s u p e r io r  to  cued r e c a l l .  The t r a d i t i o n a l  r e s u l t  o f  cued r e c a l l  

a u p e r io r i ty  o v e r r e c o g n i t io n  o b ta in e d  w ith  r e l a t e d  word p d r s  was



re v e rs e d  when th e  c u e - ta r g e t  p a i r s  w ere u n re la te d .  In  a d d i t io n ,  

d e s p i te  o v e r a l l  r e c o g n i t io n  s u p e r io r i t y ,  th e  phenoaenon o f r e c o g n itio n  

f a i l u r e  o f  r e c a l l a b l e  words was s t i l l  o b se rv ed .

In  d is c u s s in g  t h e i r  r e s u l t s ,  Wiseman and T u lv ing  ta k e  a  p o s i t io n  

w hich i s  c l e a r ly  in c o n s i s t e n t  w ith  T u lv in g 's  e a r l i e r  fo rm u la tio n s  o f  

e p is o d ic  th e o ry . They conclude th a t  " th e  sem an tic  r e l a t i o n  betw een 

cues and t a r g e t s  in  th e  s tu d y  l i s t  can de term ine  l e v e ls  o f  r e t r i e v a l  

perfo rm ance , and th u s  r e c a l l  s u p e r io r i t y  and re c o g n i t io n  f a i l u r e . "  

(Wiseman & T u lv in g , 1976, p .  3 5 8 ). In d eed , i t  had been  O lso n 's  

c o n te n tio n  th a t  th e  sem an tic  r e l a t i o n s  betw een th e  cue and t a r g e t  words 

used by T ulv ing  and Thomson w ere a t  th e  h e a r t  o f  t h e i r  f in d in g s .

P re v io u s ly , T u lv ing  had d is t in g u is h e d  betw een sem an tic  and 

e p is o d ic  memory and em phasized t h a t  h i s  e x p e r im e n ta l m a n ip u la tio n s  

r e f l e c t e d  r e t r i e v a l  p ro c e s se s  i n  e p is o d ic  r a th e r  th a n  sem an tic  memory. 

"Sem antic  memory i s  th e  sy stem  concerned  w ith  s to ra g e  and u t i l i z a t i o n  

o f  knowledge ab o u t words and c o n c e p ts , t h e i r  p r o p e r t i e s  and i n t e r ­

r e l a t io n s h ip s .  Thus, e p is o d ic  in fo rm a tio n  ab o u t a  word r e f e r s  to  

In fo rm a tio n  ab o u t th e  e v e n t o f  w hich th e  word i s  th e  f o c a l  e lem en t, 

o r  one o f  th e  f o c a l  e le m e n ts , w h ile  sem an tic  in fo rm a tio n  ab o u t a  word 

i s  e n t i r e l y  in d e p en d en t o f  th e  w o rd 's  o ccu rren c e  in  a  p a r t i c u l a r  

s i t u a t i o n  o r  i t s  tem p o ra l c o -o c c u rre n c e  w ith  some o th e r  w o rd s ."

(T u lv in g  & Thomson, 1973, p .  354).

N e v e r th e le s s ,  Wiseman and T u lv ing  make no a t te m p t to  acco u n t f o r  

th e  re c o g n i t io n  s u p e r io r i t y  found w ith  u n re la te d  word p a i r s  and 

fu r th e rm o re , a s s ig n  i t  no t h e o r e t i c a l  Im portance . " In  th e  paradigm  

under s tu d y , r e c a l l  s u p e r io r i t y  can  be e l im in a te d  by th e  use  o f



u n re la te d  c u e - t a r g e t  s tu d y  p a l r a .  . . . The im p o rtan t le s s o n  to  be 

le a rn e d  from th e  r e s e a rc h  p re s e n te d  h e r e ,  how ever, I s  t h a t  th e  r e v e r s a l  

o f  r e c a l l  s u p e r io r i t y  d id  n o t  e l im in a te  re c o g n i t io n  f a l l u r e . N 

(Uiseman & T u lv in g , 1976, p .  3 60 ).

W ith in  th e  c o n te x t o f  D eV ito 's  model o f  f r e e  and cued r e c a l l  

how ever, th e  o b s e rv a tio n  o f  re c o g n i t io n  s u p e r io r i t y  o v e r cued r e c a l l  

found w ith  u n re la te d  words can be accoun ted  f o r .  I t  w i l l  be r e c a l le d  

th a t  in  h i s  fo rm u la tio n  o f  th e  s to ra g e  p ro c e s s ,  DeVito makes th e  s im p le  

assum ption  th a t  when p re s e n te d  w ith  a  l i s t  o f  word p a i r s ,  th e  s u b je c t  

s to r e s  some o f  th e  words a s  w hole p a i r s  and some o f  th e  words a s  s in g le  

w ords. An Im p lic a t io n  o f  t h i s  assum ption  i s  th a t  th e  su c c e ss  w ith  

w hich a  s u b je c t  i s  a b le  to  s to r e  a  word p a i r  r a th e r  th a n  a  s in g le  word 

w i l l  be in c re a s e d  i f  th e  word p a i r s  a re  a s s o d a t i v e l y  r e l a t e d  r a th e r  

th a n  u n r e la te d .  E xperim ent 1 d em onstra ted  t h a t  word p a i r s  t h a t  a r e  

more h ig h ly  a s s o c ia te d  (h ig h  fo rw ard  and low backward p a i r s ,  and low 

forw ard  and h ig h  backw ard p a i r s )  a re  r e t r i e v e d  more o f te n  a s  p a i r s  

b o th  in  re c o g n i t io n  and cued r e c a l l  compared to  p a i r s  t h a t  a r e  l e s s  

h ig h ly  a s s o c ia te d  (low  fo rw ard  and low backw ard p a i r s ) .

On th e  o th e r  hand , i f  word p a i r s  a re  n o t  a s s o d a t i v e l y  r e l a t e d ,  

o r  i f  th e  r e l a t i o n  betw een th e  in d iv id u a l  p a i r  members i s  weak a s  in  

u n re la te d  p a i r s ,  th e  im p lic a t io n  i s  t h a t  th e  s u b je c t  w i l l  have g r e e te r  

d i f f i c u l t y  s to r in g  p a i r s  and w i l l  n e c e s s a r i ly  s to r e  more words as  

s in g le  w ords. T h e re fo re , i t  i s  h y p o th e s ized  th a t  th e  i n f l e t e d  

r e c o g n i t io n  perform ance in  th e  Wiseman and T ulv ing  experim en ts  i s  

caused  by th e  h ig h  r a t e  o f  s in g le  word e to ra g e  t h a t  o c c u rs  when word 

p a i r s  a re  u n r e le te d .



The T ulv ing  end Thomson paradigm  In c lu d e s  two r e te n t io n  t e s t s ,  

r e c o g n i t io n  fo llow ed  by cued r e c a l l .  C onsider w hat I s  r e q u ire d  o f  a  

s u b je c t  in  o rd e r  to  perfo rm  s u c c e s s fu l ly  on each  t e s t .  C le a r ly ,  a  

knowledge o f  word p a i r s  i s  e s s e n t i a l  f o r  cued r e c a l l  perfo rm ance; a  

s u b je c t  must respond  w ith  th e  a p p ro p r ia te  t a r g e t  word f o r  each  cue word 

p re s e n te d .  R e t r ie v a l  o f  a  s in g le  word i s  I n s u f f i c i e n t .  I n  re c o g n it io n  

how ever, th e  r e t r i e v a l  o f  b o th  p a i r s  and s in g le  words can le a d  to  

s u c c e s s fu l  perfo rm ance . The s u b je c t  i s  n o t  l im i te d  to  p a i r  o r  s in g le  

word s to ra g e  a lo n e . I t  fo llo w s  th e r e f o r e ,  t h a t  in  a  T u lv ing  and 

Thomson paradigm  u s in g  u n re la te d  word p a i r s ,  more s in g le  w ords would 

p ro b ab ly  be s to r e d  th a n  i f  r e l a t e d  p a i r s  w ere u sed , and more s in g le  

word s to ra g e  would le a d  to  g r e a t e r  re c o g n i t io n  perform ance compared to  

cued r e c a l l .

W ith in  th e  c o n te x t o f  D eV ito 's  m odel, th e  r e t r i e v a l  p ro c e s se s  

in v o lv e d  i n  b o th  r e c o g n i t io n  and cued r e c a l l  a re  more p r e c i s e ly  

d e s c r ib e d . The re c o g n i t io n  t e s t  in  th e  T u lv ing  and Thomson p ro ced u re  

c o n s i s t s  o f  random ly a rra n g e d  t a r g e t  w ords and d i s t r a c t o r  i te m s . The 

model assum es th a t  th e re  a r e  th r e e  ways in  w hich a  t a r g e t  word may be 

s u c c e s s f u l ly  r e t r i e v e d  in  r e c o g n i t io n .  F i r s t ,  a  s u b je c t  may re c o g n ise  

a  p a r t i c u l a r  t a r g e t  word a s  a  peg word and th e n  r e t r i e v e  th e  o th e r  

p a i r  member (cu e  word) w ith  a  p r o b a b i l i t y  o f  1 .0 .  Second, a  s u b je c t  

may r e t r i e v e  a  peg word member (cue word) o f  a  s to r e d  p a i r  th rough  f r e e  

r e c a l l  and th e n  r e t r i e v e  th e  o th e r  p a i r  member ( t a r g e t  word) w ith  a  

p r o b a b i l i t y  o f  1 .0  w hich he  th e n  re c o g n is e s .  T h ird , a  s u b je c t  may 

re c o g n ise  o r  r e t r i e v e  th ro u g h  f r e e  r e c a l l  a  word ( t a r g e t  word) w hich 

was s to r e d  a s  a  s in g le  word and re c o g n ise  i t  a s  su c h .



The t e s t  f o r  cued r e c a l l  in  th e  T u lv ing  and Thomson p ro ced u re  

c o n s is ts  o f  a random o rd e r in g  o f  th e  cue w ords. A ccording to  D eV ito 's  

m odel, th e  f i r s t  two ways o f  r e t r i e v in g  a  t a r g e t  word In  cued r e c a l l  

a re  i d e n t i c a l  to  th o se  f o r  r e c o g n i t io n .  F i r s t ,  a  s u b je c t  may re c o g n ise  

a  p a r t i c u l a r  cue word a s  a  peg  word and th e n  r e t r i e v e  th e  o th e r  p a i r  

meober ( t a r g e t  word) w ith  a  p r o b a b i l i t y  o f  1 .0 . Second, a s u b je c t  may 

r e t r i e v e  a peg word menber ( t a r g e t  word) o f  a s to r e d  p a i r  th rough  f r e e  

r e c a l l  and th e n  r e t r i e v e  th e  o th e r  p a i r  menber (cue word) w ith  a 

p r o b a b i l i t y  o f  1 .0 ,  w hich he  th e n  re c o g n iz e s  in  th e  l i s t  o f  cue w ords. 

The th i r d  p ro c e s s  o f  r e t r i e v a l  used in  r e c o g n it io n  how ever, i s  o f  no 

v a lu e  in  cued r e c a l l .  Assuming a  s u b je c t  r e t r i e v e s  a  cue word o r  a 

t a r g e t  word w hich was s to r e d  a s  a  s in g le  word, th e re  i s  no p o s s i b i l i t y  

o f p a i r in g  i t  w ith  any o f  th e  cue words on th e  cued r e c a l l  t e s t .  The 

r e t r i e v e d  word was s to r e d  a s  a  s in g le  word and n o t  as  a  member o f  a  

p a i r .

I f  th e  r e t r i e v a l  o f  s to r e d  s in g le  words can on ly  b e n e f i t  re c o g n i­

t i o n  perform ance and n o t  cued r e c a l l ,  w h ile  th e  r e t r i e v a l  o f  s to r e d  

p a i r s  can  b e n e f i t  b o th  re c o g n i t io n  and cued r e c a l l ,  th e n  any e x p e r i­

m en ta l m a n ip u la tio n  w hich in c re a s e s  th e  p r o b a b i l i ty  o f  s in g le  word 

s to r a g e ,  such a s  th e  use  o f  u n re la te d  w ords, would le a d  to  re c o g n i t io n  

s u p e r io r i t y  o v e r cued r e c a l l .

One p u rpose  o f  th e  second  experim en t was to  t e s t  th e  h y p o th e s is  

t h a t  th e  r e c o g n i t io n  s u p e r io r i t y  o v e r cued r e c a l l  found by Wiseman and 

T u lv in g  i s  due to  th e  h ig h  r a t e  o f  s in g le  word s to ra g e  th a t  o ccu rs  

w ith  u n re la te d  word p a i r s .  I f  t h i s  h y p o th e s is  i s  c o r r e c t ,  th e n  

a p p ro p r ia te  cue w ords sh o u ld  be  w r i t t e n  n e x t to  a  r e l a t i v e l y  em ail
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p ro p o r tio n  o f  reco g n ized  t a r g e t  w ords f o r  u n re la te d  p a i r s .  In  a d d i t io n  

how ever, E xperim ent 2 w i l l  p ro v id e  an a sse ssm en t o f  th e  r e l a t i o n  

betw een re c o g n i t io n  and cued r e c a l l  perfo rm ance and th e  e x te n t  o f  

s in g le  word and p a i r  s to ra g e  f o r  b o th  r e l a t e d  and u n re la te d  word p a i r s .

S ince  each s u b je c t  I s  to  be t e s t e d  s u c c e s s iv e ly  f o r  re c o g n i t io n  

and cued r e c a l l  o f  th e  t a r g e t  words on th e  c r i t i c a l  t h i r d  l i s t ,  I t  w i l l  

be p o s s ib le  to  compute th e  number o f  Item s th a t  a r e :  (a )  b o th  reco g n ized

and r e c a l l e d ,  (b) re c o g n iz e d  b u t n o t  r e c a l l e d ,  (c )  r e c a l le d  b u t  n o t 

re c o g n iz e d , and (d) n e i th e r  re c o g n iz e d  n o r  r e c a l l e d .  W atkins and 

T ulv ing  (1975) o r ig i n a l l y  p re s e n te d  t h e i r  d a ta  in  t h i s  same ty p e  o f  

f o u r - fo ld  co n tin g en cy  ta b le  showing fo u r  m u tu a lly  e x c lu s iv e  r e t r i e v a l  

outcom es. A n a ly s is  o f  th e  d a ta  In  th e  co n tin g en cy  ta b le  may p ro v id e  

a n o th e r  t e s t  o f  th e  h y p o th e s is  t h a t  s u p e r io r  r e c o g n i t io n  o v er cued 

r e c a l l  f o r  u n re la te d  word p a i r s  i s  due to  th e  h ig h  r a t e  o f  s in g le  word 

s to r a g e .  I f  th e  h y p o th e s is  i s  c o r r e c t ,  and u n re la te d  word p a i r s  a r e  

s to re d  more o f te n  a s  s in g le  words th a n  a s  p a i r s  w hereas r e l a t e d  words 

a re  s to r e d  more o f te n  a s  p a i r s  th a n  a s  s in g le  w ords, th e n  th e  p ro p o r­

t io n  o f  t a r g e t  words re c o g n iz e d , a s  s in g le  w ords, b u t  n o t r e c a l le d  

shou ld  be g r e a te r  f o r  u n re la te d  compared to  r e l a t e d  word p a i r s .

The o th e r  m ajo r f in d in g  re p o r te d  by Wiseman and T u lv in g , In  

a d d i t io n  to  r e c o g n i t io n  s u p e r i o r i t y ,  was th e  o b s e rv a tio n  o f  th e  

r e c o g n it io n  f a i l u r e  o f  r e c a l l a b l e  w ords. D e sp ite  o v e r a l l  r e c o g n i t io n  

s u p e r io r i t y ,  a  p ro p o r t io n  o f  r e c a l l a b l e  words were n o t re c o g n iz e d . As 

p re v io u s ly  s t a t e d ,  D eV ito 's  model i n t e r p r e t s  th e  re c o g n i t io n  f a i l u r e  o f  

r e c a l l a b l e  words a s  a  fu n c t io n  o f  peg  word s to r a g e .  We h y p o th e s ise  

t h a t  h ig h ly  a s s o c ia te d  o r  r e l a t e d  w ords such  as  O lso n 's  a r e  s to r e d  more
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o f te n  ae  p a i r s  th a n  a s  s in g le  w ords, by v i r t u e  o f  peg word s to r a g e .

The peg word f o r  each  word p a i r  i s  determ ined  by th e  d i r e c t io n  o f  th e  

asynsie try  r e l a t i n g  th e  p a i r .  U n re la te d  w ords, on th e  o th e r  hand , a r e  

more l i k e l y  to  be s to r e d  a s  s in g le  words th an  a s  p a i r s .  F or u n re la te d  

p a i r s ,  DeVito makes th e  assum ption  th a t  s e le c t io n  o f  th e  peg word 

canno t be s p e c i f i e d  b u t  t h a t  th e  p r o b a b i l i ty  o f  e i t h e r  word b e in g  used 

i s  c lo s e  to  .5 ,  a lth o u g h  some s u b je c t s  may show id io s y n c r a t ic  ch o ices  

w ith  q u i te  h ig h  p r o b a b i l i t y .  S in ce  cued r e c a l l  i s  assumed to  be a  

fu n c tio n  o f  th e  d eg ree  o f  p a i r  s to r a g e ,  th e n  th e  p ro p o r t io n  o f  word 

p a i r s  r e c a l le d  b u t  n o t  reco g n ized  sh o u ld  be  g r e a t e r  f o r  r e l a t e d  a s  

compared w ith  u n re la te d  word p a i r s .

One f u r th e r  p u rp o se  o f  th e  second  exp erim en t was to  a s s e s s  th e  

r o le  o f im m ediate memory in  le a r n in g  word p a i r s .  The r e s u l t s  o f  

Experim ent 1 d em onstra ted  t h a t  r e l a t i v e l y  la rg e  p ro p o r tio n s  o f  cue and 

t a r g e t  words w ere r e t r i e v e d  a s  word p a i r s  and n o t a s  s in g le  w ords. 

N e v e r th e le s s ,  a  sm a ll p ro p o r t io n  o f  s in g le  words w ere r e t r i e v e d ,  in d ic a ­

t in g  th a t  th e  s to r a g e  and r e t r i e v a l  o f  word p a i r s  was n o t  p e r f e c t .  One 

p o s s ib le  mechanism w hich msy h e lp  to  a cc o u n t f o r  th e  f a i l u r e  to  r e t r i e v e  

word p a i r s  i s  th e  s to ra g e  o f  s in g le  w ords in  im m ediate memory. I f  t h i s  

h y p o th e s is  i s  c o r r e c t ,  one w ould e x p e c t to  r e t r i e v e  more s in g le  words 

from th e  end o f  th e  p r e s e n ta t io n  o rd e r  th a n  a t  any o th e r  p o in t .



Method

S u b je c ts

One hundred s u b je c t s  from th e  same so u rce  as  E xperim ent 1 p a r t i c i ­

p a te d  in  th e  ex p erim en t.

M a te r ia ls

The same th re e  l i s t s  o f  a s s o d a t i v e l y  r e l a t e d  word p a i r s  used  in  

E xperim ent 1 w ere used in  E xperim ent 2 . I n  a d d i t io n ,  th re e  new s tu d y  

l i s t s  o f  u n re la te d  word p a i r s  w ere c o n s tru c te d .  F o llow ing  th e  

p ro ced u re  used by Wiseman and T u lv ing  (19 7 6 ), th e  u n re la te d  l i s t s  were 

composed o f  th e  same r e l a t e d  word p a i r s  random ly a rran g ed  in t o  new cu e - 

t a r g e t  p a i r s .  The 24 noun p a i r s  on th e  c r i t i c a l  t h i r d  l i s t  f o r  

u n re la te d  p a i r s  w ere: noise-SHOULDER, flow er-SEA , crown-NIGHT, woman-

PAFER, health-AMERICAN, hand-TRAIN, river-LADY, gun-FOOD, sky-BOT, box- 

FRIEND, water-KING, stomach-CITY, memory-DOGS, soldier-DOOR, d o c to r-  

GROUND, kid-NUMBERS, bed-MIND, infant-COLOR, hair-CA R, street-B A B T , 

bible-PLANT, moon-TABLE, window-FOOT, arm-MUSIC. The t e s t s  f o r  cued 

r e c a l l  and re c o g n i t io n  w ere th e  same a s  th o se  used  in  Groups 1 and 2 o f 

E xperim ent 1.

P ro ced u re

T w en ty -five  s u b je c t s  w ere random ly a s s ig n e d  to  each  o f  fo u r  groups 

and te s t e d  in d iv id u a l ly .  The fo u r  groups w ere a rra n g e d  in  a  2 x  2 

f a c t o r i a l  d e s ig n . One o f  th e  v a r ia b le s  was th e  d eg ree  o f  r e l a t io n s h ip  

betw een th e  two words o f  a  p a i r  and th e  o th e r  v a r ia b le  was w h e th er th e  

s u b je c t s  w ere asked  to  w r i te  th e  cue word b e lo n g in g  to  each  re c o g n ise d  

t a r g e t  w ord. Thus, Group 1 was g iv en  r e l a t e d  word p a i r s  and was asked



to  v r l t e  th e  cue word f o r  each  reco g n ized  t a r g e t  w ord, w h ile  Group 2 

was g iv e n  r e la t e d  word p a i r s  b u t  d id  n o t w r i te  down th e  cue word. 

S im i la r ly ,  Groups 3 and A b o th  w ere g iven  u n re la te d  word p a i r s  w ith  

Group 3 w r i t in g  down and Group A n o t  w r i t in g  down th e  cue word c o r re s ­

ponding to  reco g n ized  t a r g e t  w ords. The p ro ced u re  o f  n o t  w r i t in g  cue 

words to  reco g n ized  t a r g e t s  was employed a s  a  r e l a t i v e l y  m inor c o n t ro l  

d ev ice  f o r  a  su b seq u en t cued r e c a l l  t e s t .  T h e re fo re , we s h a l l  r e f e r  to  

Groups 1 and 3 as  e x p e rim en ta l and Groups 2 and A a s  c o n t ro l  g ro u p s .

A ll th re e  s tu d y  l i s t s  w ere p re se n te d  to  each s u b je c t  and th e  same 

I n s t r u c t io n s  w ere a d m in is te re d  a s  In  Experim ent 1 . F o llow ing  th e  

p r e s e n ta t io n  o f  L i s t  1, a l l  s u b je c ts  w ere g iven  3 min f o r  a cued r e c a l l  

t e s t .  The s'sme p ro ced u re  was fo llo w ed  f o r  L i s t  2 .  Im m ediately  a f t e r  

p r e s e n ta t io n  o f  th e  c r i t i c a l  t h i r d  l i s t ,  a l l  s u b je c ts  w ere a llow ed  3 

min f o r  a  r e c o g n i t io n  t e s t  In  w hich th ey  c i r c l e d  a l l  o f  th e  t a r g e t  

words th ey  re c o g n iz e d . Upon com pletion  o f  t h i s  t a s k ,  Groups 1 and 3 

w ere In s t r u c te d  to  w r i te  th e  a p p ro p r ia te  cue word n e x t to  each  I d e n t i ­

f ie d  t a r g e t  word on th e  re c o g n i t io n  t e s t .  Three m inu tes w ere p e rm itte d  

f o r  t h i s  ta s k .  Groups 2 and A w ere g iven  an a d d i t io n a l  3 min f o r  th e  

r e c o g n i t io n  t e s t .  F in a l ly ,  a l l  s u b je c ts  w ere g iv en  a  3 min cued r e c a l l  

t e s t .  The p r e s e n ta t io n  o rd e r  o f  each  word p a i r  was reco rd ed  In  o rd e r  

to  p e rm it th e  c o n s tru c t io n  o f  s e r i a l  p o s i t io n  c u rv e s .



Results and Discussion

T able 4 p r e s e n ts  th e  mean number o f  c o r r e c t  re sp o n se s  on th e  

r e c o g n it io n  and cued r e c a l l  t e s t a  f o r  th e  c r i t i c a l  t h i r d  l i s t  f o r  

r e l a t e d  and u n re la te d  word p a i r s .  An o v e r a l l  t h r e e - f a c to r  a n a ly s is  

o f  v a r ia n c e  w ith  r e p e a te d  m easures on one f a c to r  re v e a le d  s ig n i f i c a n t  

main e f f e c t s  o f  d eg ree  o f  r e la te d n e s s ,  F ( l ,  96) ■ 7 2 .9 4 , p < .0 5 , and 

r e te n t io n  ta s k ,  F ( l ,  96) -  181 .95 , p C .0 5 . See T able 5 . The e f f e c t  

o f  m ajor i n t e r e s t  how ever, was th e  s i g n i f i c a n t  I n te r a c t io n  betw een 

r e la te d n e s s  and r e te n t io n  ta s k ,  F ( l ,  96) * 116 .32 , p <. .0 5 . As can  be 

seen  in  T able 4 , t h i s  I n te r a c t i o n  stem s from  th e  f a c t  th a t  s u b je c ts  who 

w ere g iv en  u n re la te d  word p a i r s  perform ed m arkedly l e s s  w e ll  on cued 

r e c a l l  compared to  s u b je c t s  who re c e iv e d  r e la te d  word p a i r s .  The main 

e f f e c t  o f  p ro ced u re s  was n o t  s i g n i f i c a n t ,  th u s  I n d ic a t in g  no d i f f e r ­

ences betw een th e  e x p e rim e n ta l and c o n t ro l  g ro u p s . T h is  su g g e s ts  th a t  

th e  p ro ced u re  o f  w r i t in g  th e  cue word n e x t to  each  i d e n t i f i e d  t a r g e t  

word on th e  r e c o g n i t io n  t e s t  had  no la rg e  e f f e c t  on th e  cued r e c a l l  

t e s t .

The mean number o f  c o r r e c t  re sp o n se s  on r e c o g n i t io n  and cued 

r e c a l l  f o r  r e l a t e d  word p a i r s  a re  p re s e n te d  in  T ab le  6 . A th r e e - f a c to r  

a n a ly s i s  o f  v a r ia n c e  w ith  r e p e a te d  m easures on two f a c to r s  y ie ld e d  

s i g n i f i c a n t  m ain e f f e c t s  o f  r e t e n t io n  ta s k ,  F ( l ,  48) * 4 .0 9 , p <. .0 5 , 

and d i r e c t io n  o f  a s s o c ia t io n ,  F (2 , 96) ■ 2 1 .5 5 , p 4  .0 5 , (T ab le  7 ) .

The s i g n i f i c a n t  i n t e r a c t io n  betw een r e te n t io n  ta s k  and d i r e c t io n  o f  

a a s o c le t lo n ,  F (2 , 96) -  1 1 .7 2 , p < .0 5 , in d ic a te s  t h a t  perfo rm ance on 

re c o g n i t io n  and cued r e c a l l  was a  fu n c tio n  o f  th e  d i r e c t io n  o f  th e



Tabic 4

Mean Number of Correct Responses on Recognition and Coed Recall 

for Related and Unrelated Cue-Target Pairs for Experimental and

Control Procedures

Recognition Cued Recall
Experimental Control Experimental Control

R e la te d
P a i r s  15 .80  15.56 14.88 14.68

U n re la ted
P a i r s  13 .36  13 .76  5 .92  5 .0 4



Table 5

T h ree -F a c to r  A n a ly s is  o f  V ariance on Number o f  C o rre c t Responses 

f o r  R eco g n itio n  and Cued R e c a ll f o r  R e la ted  and U n re la ted  

C ue-T arget P a i r s  f o r  E x perim en ta l and C o n tro l P ro ced u res

Source o f  
V a r ia t io n

Subs o f  
Squares d f

Mean
Square F

Between Ss 3778.38 99

R e la te d n e ss  (R) 1630.21 1 1630.21 72.94*

P ro ced u re  (P) 2 .6 5 1 2 .6 5 < 1 .0 0

R x  P 0 1 0 < 1 .00

E rro r  b 2145.52 96 22 .35

W ith in  Ss 2194.50 100

Task (T) 1008.01 1 1008.01 181.95*

R x  T 644.40 1 644.40 116.32*

P x  T 4 .8 0 1 4 .8 0 < 1 .00

R x  P x T 5 .4 5 1 5 .4 5 < 1 .00

E rro r  v 531.84 96 5 .5 4

T o ta l 1 1 ,9 4 5 .7 6 398

* p <. .05



Tabic 6

Mean Number o f  C o rre c t R esponses on R eco g n itio n  and Cued R e c a ll 

f o r  R e la te d  C ue-T arget P a i r s  a s  a  F u n c tio n  o f  D ire c t io n  o f  

A sso c ia tio n  f o r  E x p erim en ta l and C o n tro l P ro ced u res

R eco g n itio n  Cued R e c a ll

E x p erim en ta l C o n tro l E x perim en ta l C o n tro l

High Forw ard-
Low Backward 5 .2 0  5 .1 2  5 .6 8  5 .9 2

Low Forw ard-
High Backward 5 .7 6  6 .0 0  5 .0 0  5 .4 4

Low Forw ard-
Low Backward 4 .8 4  4 .4 4  4 .2 0  3 .32
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Table 7

T h re e -F a c to r  A n a ly s is  o f  V arian ce  on Number o f  C o rre c t R esponses fo r  

R eco g n itio n  and Cued R e c a ll  f o r  D i f f e r e n t i a l  A ss o c ia tio n  D ire c t io n  

o f  R e la te d  C ue-T arget P a i r s  f o r  E x p erim en ta l and C o n tro l P ro ced u res

Source o f  
V a r ia t io n

Sums o f  
S quares d f

Mean
Square F

Between Ss 307.07 49

P ro ced u re  (P) .41 1 .41 < 1 . 0 0

E rro r  P 306.66 48 6 .39

W ith in  Ss 646.17 250

Task (T) 6 .75 1 6.75 4.09*

P x  T 0 1 0 < 1 . 0 0

E rro r  T 79.42 48 1.65

A sso c ia tio n  (A) 115.53 2 57.76 21.55*

P x  A 1 2 . 8 8 2 6 .4 4 2 .4 0

E r ro r  A 257.26 96 2 . 6 8

T x  A 33 .74 2 16.87 11.72*

P x  T x  A 2 .33 2 1.17 < 1 . 0 0

E r ro r  TA 138.26 96 1.44

T o ta l 1906.48 598

* p < .OS



a s s o c ia t iv e  p r o b a b i l i t i e s  i n  th e  c u e - t a r g e t  p a i r s .  As shown in  T able 6  

and in  F ig u re  2 , cued r e c a l l  was b e t t e r  th a n  re c o g n i t io n  f o r  word p a i r s  

w ith  h ig h  forw ard  and low backw ard a s s o c ia t io n s .  For word p a i r s  w ith  . 

low forw ard  and h ig h  backward a s s o c ia t io n s  how ever, r e c o g n i t io n  was 

b e t t e r  th a n  cued r e c a l l .  T h is in t e r a c t io n  r e p l i c a te d  th e  r e s u l t s  found 

in  Experim ent 1 and i s  c o n s is te n t  w ith  O ls o n 's  (1976) m ajor f in d in g s .  

Perform ance on r e c o g n i t io n  and cued r e c a l l  was a  fu n c tio n  o f  th e  

d i f f e r e n t i a l  a s s o c ia t iv e  asym m etries in  th e  c u e - t a r g e t  p a i r s .  There 

was no main e f f e c t  o f  p ro ced u res  w hich in d ic a te d  th e re  w ere no d i f f e r ­

ences betw een th e  e x p e rim e n ta l and c o n t ro l  g roups.

The mean number o f  c o r r e c t  re sp o n se s  on re c o g n i t io n  and cued 

r e c a l l  f o r  u n re la te d  word p a i r s  a r e  g iv en  in  T able 4 . I t  can  be  seen  

th a t  r e c o g n i t io n  perform ance was s u b s t a n t i a l l y  h ig h e r  th an  cued r e c a l l .  

A tw o - fa c to r  a n a ly s i s  o f  v a r ia n c e  w ith  re p e a te d  m easures on one f a c to r  

re v e a le d  a  s i g n i f i c a n t  main e f f e c t  o f r e te n t io n  ta a k , F ( l ,  48) ■

26 6 .6 9 , p < .0 5 , th u s  d em o n stra tin g  th e  s u p e r io r i t y  o f  r e c o g n i t io n  over 

cued r e c a l l .  See T ab le  8 . T his r e s u l t  r e p l i c a t e d  Wiseman and 

T u lv in g 's  f in d in g s  o f  r e c o g n i t io n  s u p e r io r i t y  w ith  u n re la te d  word 

p a i r s .

I t  was h y p o th e s iz e d  th a t  th e  r e c o g n i t io n  s u p e r io r i t y  found by 

Wiseman and T u lv in g  was due to  th e  h ig h  r a t e  o f  s in g le  word s to ra g e  

o c c u rr in g  w ith  u n re la te d  word p a i r s .  I f  t h i s  h y p o th e s is  i s  c o r r e c t ,  

th e n  a p p ro p r ia te  cue words sh o u ld  be w r i t t e n  n e x t to  a  em ail p ro p o r tio n  

o f  reco g n ized  t a r g e t  words in  th e  u n re la te d  c o n d i t io n .  T ab le 9 shows 

th a t  th e  p ro p o r t io n  o f  cue w ords r e c a l l e d  f o r  u n re la te d  p a i r s  was 

r e l a t i v e l y  s m a ll ,  ap p ro x im ate ly  h a l f  o f  th a t  f o r  r e l a t e d  word p a i r s ,
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T ab le  8

T w o-Factor A n a ly s is  o f  V ariance  on Nunber o f  C o rre c t R esponses 

f o r  R eco g n itio n  and Cued R e c a ll o f  U n re la te d  C ue-T arget P a i r s  

f o r  E xp erim en ta l and C o n tro l P ro ced u res

Source o f  
V a r ia t io n

Sums o f  
S quares d f

Mean
Square F

Between Ss 1226.96 49

P ro ced u re  (P) 1 .44 1 1 .44 < 1 . 0 0

E rro r  P 1225.52 48 25 .53

W ith in  Ss 1936.00 50

Task (T) 1632.16 1 1632.16 266.69*

P x  T 10.24 1 10.24 1 .67

E rro r  v 293.60 48 6 . 1 2

T o ta l 6325.92 198

* p <. .05



Table 9

Mean P ro p o r tio n  o f  Cue Words R ec a lle d  to  R ecognized T a rg e t 

Words f o r  R e la te d  and U n re la te d  C ue-T arget P a ir s

D ire c t io n  o f  A sso c ia tio n

High Forw ard- Low Forw ard- Low Forwards
Low Backward High Backward Low Backward

R e la te d
P a i r s  .74  .81  . 6 8

U n re la te d
P a ir s



t(4 8 )  “  1 0 .3 4 , p <_ .0 5 . As In  E xperim ent 1, r e l a t i v e l y  la rg e  p ro p o r­

t io n s  o f  cue w ords w ere g e n e ra te d  to  reco g n ized  t a r g e t  words f o r  

r e l a t e d  p a l r a .  These r e s u l t s  su g g e s t t h a t  th e  words In  th e  u n re la te d  . 

p a i r s  ten d  to  be s to r e d  more o f te n  a s  s in g le  words th a n  as  p a i r s .  I f  

word p a i r s  a r e  r e l a t e d  how ever, th e  d a ta  in d ic a te  t h a t  th e  r e v e r s e  i s  

t r u e  and more words a re  s to r e d  as  p a i r s  th a n  a s  s in g le  w ords.

F o llow ing  th e  p ro ced u re  used  by W atkins and T u lv ing  (1 9 7 5 ), th e  

d a ta  w ere p la c e d  in  fo u r - f o ld  co n tin g en cy  ta b le s  w hich made i t  p o s s ib le  

to  an a ly ze  th e  number o f  t a r g e t  words t h a t  w ere: (a ) b o th  reco g n ized

and r e c a l l e d ,  (b) re c o g n iz e d  b u t  n o t  r e c a l l e d ,  (c ) r e c a l l e d  b u t  n o t  

re c o g n iz e d , and (d ) n e i th e r  re c o g n iz e d  n o r  r e c a l l e d .  S in ce  o n ly  th e  

d a ta  i n  th e  e x p e rim e n ta l groups a llow ed  c o n s id e ra t io n  o f  b o th  s in g le  

word and p a i r  r e t r i e v a l ,  o n ly  th e s e  d a ta  w ere c o n s id e re d . In  any c a se , 

th e re  w ere no g ro ss  d i f f e r e n c e s  in  th e  co n tin g en cy  ta b le s  betw een th e  

e x p e rim e n ta l and c o n t ro l  p ro c e d u re s .

The r e c o g n i t io n  and cued r e c a l l  co n tin g en cy  ta b le s  f o r  r e l a t e d  

and u n re la te d  word p a i r s  a re  p re s e n te d  in  T ab les  10 and 11, r e s p e c t iv e ­

ly .  A n a ly s is  o f  th e s e  d a ta  p ro v id ed  a n o th e r  t e s t  o f  th e  h y p o th e s is  

t h a t  s u p e r io r i t y  o f  r e c o g n i t io n  o v e r cued r e c a l l  i s  due to  th e  h ig h  

r a t e  o f  s in g le  word s to ra g e  w ith  u n re la te d  word p a i r s .  I f  th e  hypo the­

s i s  i s  c o r r e c t ,  th e  p ro p o r tio n  o f  t a r g e t  words reco g n ized  a s  s in g le  

words b u t  n o t  r e c a l l e d  sh o u ld  be g r e a t e r  f o r  u n re la te d  compared to  

r e l a t e d  word p a i r s .  The d a ta  su p p o rte d  t h i s  h y p o th e s is .

There i s  a d d i t io n a l  ev id en ce  i n  th e  d a ta  c o n s is te n t  w ith  th e  

assum ption  t h a t  th e r e  i s  more p a i r  th a n  s in g le  word s to ra g e  w ith  

r e l a t e d  word p a i r s  and more s in g le  word s to r a g e  w ith  u n re la te d  p a i r s .



Table 10

Number and P ro p o r tio n  o f  Responses in  R eco g n itio n  and Cued R e c a ll 

f o r  R e la te d  C ue-T arget P a i r s  f o r  Group R ece iv in g  th e  

E x p erim en ta l P ro ced u re

R e c a lle d

R ecognised

311 ( .5 2 )

270 P a i r s  ( .8 7 )
41 S in g le s  ( .1 3 )

Not R ecognised 

61 ( . 1 0 )

Not
R e c a lle d 84 ( .1 4 )

26 P a i r s  ( .3 1 )
58 S in g le s  ( .6 9 )

144 ( .2 4 )



Table 11

Number and P ro p o r tio n  o f  R esponses i n  R eco g n itio n  and Cued R e c a ll 

f o r  U n re la te d  C ue-T arget P a i r s  f o r  Group R ece iv in g  th e  

E x p erim en ta l P ro ced u re

R e c a lle d

Recognized

136 ( .2 3 )

101 P a i r s  ( .7 4 )
35 S in g le s  ( .2 6 )

Wot Recognized 

13 ( .0 2 )

Not
R e c a lle d 198 ( .3 3 )

21 P a i r s  ( .1 1 )  
177 S in g le s  ( .8 9 )

253 ( .4 2 )
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The co n tingency  ta b le s  show th a t  th e  p ro p o r tio n  o f  words t h a t  a r e  b o th  

re c o g n ise d  and r e c a l l e d  i s  f a r  g r e a te r  f o r  r e l a t e d  words compared to  

u n re la te d  w ords. Of th o se  words b o th  re c o g n ise d  and r e c a l l e d ,  th e  

p ro p o r tio n  o f  word p a i r s  compared to  s in g le  words i s  h ig h e r  f o r  r e la te d  

th a n  f o r  u n re la te d  w ords.

Wiseman and T u lv ln g  had re p o r te d  two m ajor r e s u l t s  w ith  u n re la te d  

word p a i r s :  o v e r a l l  r e c o g n i t io n  s u p e r io r i t y  o v e r cued r e c a l l  and th e

re c o g n it io n  f a i l u r e  o f  r e c a l l a b l e  w ords. A ccording to  D eV ito 's  m odel, 

th e  phenomenon o f re c o g n i t io n  f a i l u r e  o f  r e c a l l a b l e  words can be  under­

s to o d  a s  a  fu n c tio n  o f peg word s to r a g e .  I f  cued r e c a l l  r e q u ir e s  th e  

s to ra g e  o f  word p a i r s ,  and word p a i r s  a re  s to r e d  in  term s o f  peg w ords, 

a s  D eV ito 's  model assum es, th e n  th e  p ro p o r tio n  o f  word p a i r s  r e c a l le d  

b u t  n o t reco g n ized  sh o u ld  be g r e a te r  f o r  r e l a t e d  compared to  u n re la te d  

word p a i r s .  The d a ta  su p p o rte d  t h i s  p r e d ic t io n .

The mean p ro p o r tio n  o f  cue words g e n e ra te d  to  reco g n ized  t a r g e t  

words in  E xperim ents 1 and 2 f o r  r e l a t e d  words was .81  and .7 4 , 

r e s p e c t iv e ly .  These v a lu e s  r e p r e s e n t  av e rag es  a c ro s s  a l l  th r e e  deg ree  

o f  a s s o c ia t io n  c a te g o r ie s .  The mean p ro p o r t io n  o f  cue words g e n e ra te d  

to  reco g n ized  t a r g e t  words i n  E xperim ent 2 f o r  u n re la te d  words was .3 5 . 

The r e s u l t s  f o r  r e l a t e d  c u e - t a r g e t  word p a i r s  su p p o rt th e  h y p o th e s is  

t h a t  s u b je c ts  a r e  le a rn in g  word p a i r s  in  th e  T u lv lng  and Thomson 

parad igm . When word p a i r s  a r e  u n re la te d  how ever, th e  d a ta  in d i c a te  t h a t  

more worda a re  s to r e d  and r e t r i e v e d  a s  s in g le  words than  a s  p a i r s .  

N e v e r th e le s s , even f o r  r e l a t e d  c u e - t a r g e t  w ords, th e  s to ra g e  and 

r e t r i e v a l  o f  word p a i r s  i s  l e s s  th a n  p e r f e c t .  A sm a ll p ro p o r tio n  o f  

words a re  r e t r i e v e d  a s  s in g le  words and n o t a s  p a i r s .



One so u rce  o f  s in g le  word s to ra g e  f o r  r e l a t e d  p a i r s  o f  words I s  

th e  s to ra g e  o f  s in g le  words In  Im m ediate memory. S p e c i f i c a l ly ,  c e r t a in  

w ords w hich a re  among th e  l a s t  s tim u lu s  Item s In  th e  p r e s e n ta t io n  o rd e r  

o f  a  s tu d y  l i s t  may b e  s to r e d  In  Im m ediate memory even though th e  p eg - 

s to ra g e  p ro ced u re  haa n o t  w orked. I f  t h i s  h y p o th e s is  I s  c o r r e c t ,  one 

would e x p e c t to  r e t r i e v e  a  g r e a te r  number o f  s in g le  words from th e  end 

o f  th e  l i s t  o f  c u e - ta r g e t  p a i r s  th a n  a t  any o th e r  p o in t  and we shou ld  

f in d  a  s e r i a l  p o s i t io n  e f f e c t .

S e r i a l  p o s i t io n  cu rv es  w ere c o n s tru c te d  from th e  r e c o g n i t io n  d a ta  

f o r  b o th . r e l a t e d  and u n re la te d  word p a i r s  f o r  th e  groups re c e iv in g  th e  

e x p e rim e n ta l p ro c e d u re . F ig u re  3 p re s e n ts  th e  s e r i a l  p o s i t io n  cu rv es  

f o r  re c o g n ise d  s in g le  t a r g e t  words a s  a  fu n c tio n  o f  r e l a t e d  and 

u n re la te d  c u e - ta r g e t  p a i r s .  The d a ta  p ro v id ed  no su p p o rt f o r  th e  

h y p o th e s is  t h a t  words re c o g n ise d  a s  s in g le  words a r e  more l i k e l y  to  be 

In  th e  l a s t  p a r t  o f  th e  l i s t .

The r e s u l t s  o f  th e  second exp erim en t su g g e s t t h a t  th e  re c o g n i t io n  

s u p e r io r i t y  o v e r cued r e c a l l  found by Wiseman and T u lv lng  in  due to  th e  

h ig h  r a t e  o f  s in g le  word s to ra g e  th a t  o ccu rs  w ith  u n re la te d  word p a i r s .  

On th e  o th e r  hand , th e  d a ta  in d ic a te  t h a t  r e l a t e d  word p a i r s  a r e  s to r e d  

more o f te n  a s  p a i r s  th a n  as  s in g le  w ords.

The phenomenon o f  re c o g n i t io n  f a i l u r e  o f  r e c a l l a b l e  words a ls o  

re p o r te d  by Wiseman and T u lv ln g  fo r  b o th  r e l a t e d  and u n re la te d  word 

p a i r s  can be u n d ers to o d  a s  a  fu n c tio n  o f  th e  peg word s to ra g e  o f  word 

p a i r s .  The p r e d ic t io n s  d e r iv e d  from D eV ito 's  model co n ce rn in g  th e  

r e c o g n i t lo n - r e c a l l  co n tin g en cy  ta b le s  were su p p o rted  by th e  d a ta .  In  

t h i s  r e g a rd , I t  i s  Im p o rtan t to  n o te  t h a t  th e  p re s e n t  d a ta  confirm ed
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p r e d ic t io n s  n o t  o n ly  f o r  th e  r e c a l l - n o t  re c o g n ise  r e t r i e v a l  outcome, 

b u t fo r  th e  re c o g n ise  and r e c a l l ,  and re c o g n is e -n o t r e c a l l  

c o n tin g e n c ie s  a s  v e i l .  In  c o n t r a s t ,  Wiseman and T u lv lng  d i r e c te d  t h e i r  

a t t e n t i o n  e x c lu s iv e ly  to  th e  r e c a l l - n o t  re c o g n ise  co n tin g e n c y , th e  

b a s is  o f  t h e i r  encod ing  s p e c i f i c i t y  phenomenon and f a i l e d  to  d e a l  v l t h  

th e  o th e r  r e t r i e v a l  outcom es.

In  g e n e ra l ,  th e  r e s u l t s  o f  th e  second ex p erim en t su g g e s t t h a t  

D eV ito 's  model p ro v id e s  a  more com prehensive e x p la n a tio n  o f  th e  recog ­

n i t i o n  f a i l u r e  o f  r e c a l l a b l e  words th a n  does e p is o d ic  th e o ry . The 

model a d d re sse s  d i r e c t l y  some o f  th e  b a s ic  problem s o f  s to ra g e  and 

r e t r i e v a l  a t  i s s u e  in  th e  d a ta  re p o r te d  by T u lv ln g  and h i s  c o lle a g u e s . 

For exam ple, T u lv ln g 's  encod ing  s p e c i f i c i t y  p r in c i p le  s t a t e s  t h a t  

" s p e c i f i c  encod ing  o p e ra t io n s  perfo rm ed  on w hat i s  p e rc e iv e d  de term ine  

w hat i s  s to r e d ,  and w hat i s  s to r e d  d e te rm in e s  w hat r e t r i e v a l  cues a re  

e f f e c t iv e  in  p ro v id in g  a c c e s s  to  w hat i s  s to r e d ."  (T u lv ln g  & Thomson, 

1973, p . 3 6 9 ). The p ro p o s a ls  made by DeVito have th e  advan tage o f  

s p e c ify in g  th e  n a tu re  o f  th e  encod ing  o p e ra t io n s  (peg  word s to ra g e  o f  

p a i r s ,  o r  s in g le  word s to ra g e )  on w hat i s  p e rc e iv e d  and id e n t i f y in g  

th e  s p e c i f i c  r e t r i e v a l  cue ( th e  peg word member o f  a  s to r e d  p a i r ,  o r  a 

s in g le  word) t h a t  p ro v id e s  a c c e s s  to  w hat i s  s to r e d .



GENERAL DISCUSSION

T ulv lng  and Thomson (1973) have o b serv ed  t h a t  th e  ex p e rim e n ta l and 

th e o r e t i c a l  s e p a ra t io n  betw een s to ra g e  and r e t r i e v a l  p ro c e s s e s  re p re ­

s e n ts  a  r e l a t i v e l y  new approach  to  th e  in v e s t ig a t io n  o f  human memory. 

Many t h e o r i s t s  a re  now co n ce rn in g  th em se lv es  w ith  r e t r i e v a l  p ro c e sse s  

w hereas tw enty  y e a rs  ago "memory was s t i l l  a  m a tte r  o f  a c q u i s i t io n ,  

r e t e n t io n ,  t r a n s f e r ,  and in t e r f e r e n c e  o f  a s s o c ia t io n s  betw een s t im u l i  

and re s p o n se s . . . . Today th e  o r ie n t in g  a t t i t u d e s  c l e a r ly  in c lu d e  th e  

n o tio n  th a t  b o th  r e c a l l  and r e c o g n i t io n  a r e  more o r  l e s s  complex 

r e t r i e v a l  o p e ra t io n s  o r  p ro c e s s e s ."  (T u lv ln g  & Thomson, 1973, p . 352).

I f  th e  r e t r i e v a l  p ro c e s s  h as  n o t  u n t i l  r e c e n t ly  been  reco g n ized  a s  

a  s e p a ra te  e n t i t y  and i f  i t  h as  been  n e g le c te d  by s tu d e n ts  o f  v e rb a l 

le a rn in g  in  th e  p a s t ,  th e n  i t  i s  a p p ro p r ia te  t h a t  i t  sh o u ld  become a  

s u b je c t  f o r  t h e o r e t i c a l  and e x p e rim e n ta l in v e s t ig a t io n .  N e v e r th e le s s , 

any th e o ry  o f  human memory sh o u ld  i d e a l ly  in c lu d e  b o th  s to ra g e  and 

r e t r i e v a l  p ro c e s s e s ,  n o t  one o r  th e  o th e r .  W ithout c o n s id e r in g  b o th  

o p e ra t io n s ,  any th e o ry  would seem in c o m p le te . S in ce  th ey  a r e  th e  

b eg in n in g  and end p o in ts  o f  memory, s to ra g e  and r e t r i e v a l  mechanisms 

sh o u ld  be developed  w ith  re g a rd  to  each  o th e r ,  f o r  i f  th e y  a r e  n o t 

in t im a te ly  r e l a t e d ,  one s u sp e c ts  m in im ally  t h a t  th e  s to ra g e  p ro c e ss  

may in f lu e n c e  su b seq u en t r e t r i e v a l  o p e ra t io n s  and th e  r e t r i e v a l  p ro c e ss  

may be dependent in  some way upon th e  s to ra g e  mechanism.

T u lv ln g  and Thomson p o in t  o u t t h a t  many o f  th e  m ost w id e ly  

a c c e p te d  th e o r ie s  o f  r e t r i e v a l  used  to  ac c o u n t f o r  cu e in g  e f f e c t s ,  t h a t  

i s ,  e f f e c t i v e  r e t r i e v a l  cu es  o f  a l l  s o r t s ,  a r e  s e v e r a l  v e r s io n s  o f  th e



g e n e ra tio n - re c o g n it io n  m odels o f  In fo rm a tio n  p ro c e s s in g . These models 

assume th a t  th e re  a re  two s u c c e s s iv e  s ta g e s  o f  th e  r e t r i e v a l  p ro c e s s :

(a) I m p l ic i t  g e n e ra tio n  o f  p o s s ib le  re sp o n se  a l t e r n a t iv e s  and

(b) re c o g n i t io n  o f  one o f  th e  g e n e ra te d  a l t e r n a t i v e s  as  th e  to - b e -  

remembered w ord. The p ro c e s s  o f  g e n e ra tio n  o f  re sp o n se  a l t e r n a t iv e s  

can be f r e q u e n t ly  In f lu e n c e d  by th e  sem an tic  In fo rm a tio n  th e  s u b je c t  

may have abou t th e  cue w ord. For exam ple, th e  cue word " d e s s e r t"  may 

im p l i c i t l y  g e n e ra te  th e  re sp o n se  word " c a k e ."  The su c c e ss  o f  th e  

r e c o g n i t io n  p ro c e s s  how ever, depends upon th e  a v a i l a b i l i t y  o f  r e le v a n t  

e p is o d ic  in fo rm a tio n . T hat i s ,  a  p a r t i c u l a r  re sp o n se  word would be 

reco g n ized  a s  c o r r e c t  i f  I t s  i n t e r n a l  r e p r e s e n ta t io n  c a r r i e s  an app ro ­

p r i a t e  "o c c u rre n c e  ta g "  (M andler, 1972) w hich p ro v id e s  In fo rm a tio n  

ab o u t th e  te m p o r a l- s p a t ia l  r e l a t i o n s  o f  th e  word i n  a  p a r t i c u l a r  s tu d y  

l i s t .

A ccording to  g e n e ra t io n - re c o g n it io n  m odels, " E f f e c t iv e  r e t r i e v a l  

cues o f  a l l  s o r t s ,  in c lu d in g  e x t r a l i s t  c u e s , f a c i l i t a t e  r e c a l l  . . .  

because  they  reduce  th e  p r o b a b i l i t y  t h a t  th e  d e s ir e d  In fo rm a tio n , 

a lth o u g h  a v a i la b le  In  th e  memory s t o r e ,  can n o t be  found . Cued r e c a l l ,  

In  t h i s  v iew , p roduces a  h ig h e r  l e v e l  o f  r e t r i e v a l  th a n  does noncued 

r e c a l l  f o r  th e  same re a so n  th a t  r e c o g n i t io n  i s  h ig h e r  th a n  r e c a l l . "  

(T u lv ln g  & Thomson, 1973, p .  3 5 7 ).

B ah rick  (1969) s t a t e s  t h a t  a  cue o r  a  prom pt " i s  l i k e ly  to  p roduce 

a  h ie ra rc h y  o f  re sp o n ses  a s  a  r e s u l t  o f  p a s t  le a r n in g .  . . . One o f  

th e se  re sp o n ses  i s  l i k e ly  to  be th e  t r a i n in g  re sp o n se . S I s  th u s  

unburdened o f  th e  s e a rc h  s t r a t e g y  in v o lv e d  in  unaided  r e c a l l  t a s k s .  He 

c o n tin u e s  to  p roduce re sp o n se s  a s s o c ia te d  w ith  th e  prom pt u n t i l  h e  can



i d e n t i f y  one o f  them a s  th e  re sp o n se  p re s e n te d  d u rin g  t r a i n in g .  This 

p o r t io n  o f  th e  prom pted r e c a l l  ta s k  f u n c t io n a l ly  approx im ates a 

r e c o g n i t io n  t a s k ."  (B ah ric k , 1969, p .  2 1 7 ).

A ccording to  T u lv lng  and Thomson, th e  g e n e ra t io n - re c o g n it io n  

models o f f e r  a  re a so n a b le  e x p la n a tio n  o f  th e  " e x t r a l i s t  cu e in g  e f f e c t , "  

f a c i l i t a t i o n  o f  r e c a l l  o f  l i s t  item s by n o n l i s t  i te m s . However, th e  

th e o ry  p r e d ic t s  t h a t  a  s u b je c t  w i l l  re c o g n iz e  a l l  o f  th e  item s he can 

r e c a l l  and th e re f o r e  canno t acco u n t f o r  T u lv ln g 's  phenomenon o f  th e  

re c o g n i t io n  f a i l u r e  o f  r e c a l l a b l e  w ords. T u lv lng  a rg u es  t h a t  " reco v e ry  

o f  in fo rm a tio n  th ro u g h  two b o t t le n e c k s  (g e n e ra t io n  and r e c o g n it io n )  in  

a  r e c a l l  s i t u a t i o n  can n o t be  more e f f e c t iv e  th an  t h a t  th rough  o n ly  one 

o f  th e  two ( r e c o g n i t io n ) ."  (T u lv ln g  & Thomson, 1973, p .  3 6 5 ).

I t  i s  in  th e  c o n te x t  o f  g e n e ra te - re c o g n iz e  m odels o f  cued r e c a l l  

o f  p a i r s  o f  words t h a t  th e  T u lv lng  and Thomson f in d in g  o f  s u p e r io r i ty  

o f  cued r e c a l l  o v e r r e c o g n i t io n  o f  t a r g e t  words ta k e s  on i t s  m ajo r 

im p ac t. A ccording to  th e  g e n e ra te - re c o g n iz e  m odel, r e c o g n i t io n  would 

have to  be  u n ifo rm ly  s u p e r io r  to  r e c a l l ,  even cued r e c e l l ,  end we 

sh o u ld  n o t  f in d  a  re c o g n i t io n  f a i l u r e  o f  r e c a l l a b l e  w ords. Thus, even 

in  s i t u a t io n s  w here r e c o g n i t io n  shows an o v e r a l l  s u p e r io r i t y ,  a s  in  

Wiseman and T ulv lng  (1976) and o u r E xperim ent 2 , th e  e x is te n c e  o f  

re c o g n i t io n  f a i l u r e  f o r  some r e c a l l a b l e  word p a i r s  i s  a  blow to  p r io r  

t h e o r i e s .

T u lv lng  and Thomson have ta k e n  th e  p o s i t io n  t h a t  th e  n a tu re  o f  

th e  encod ing  p ro c e s s  d e te rm in e s  w hat cues a r e  e f f e c t iv e  i n  re c o g n i t io n  

and in  r e c a l l  in  t h e i r  encod ing  s p e c i f i c i t y  p r in c i p le :  " S p e c if ic

encod ing  o p e r s t io n s  perfo rm ed  on w hat i s  p e rc e iv e d  d e te rm in e  w hat i s



s to r e d ,  and v h a t  i s  s to r e d  d e te rm in es  w hat r e t r i e v a l  cues a r e  e f f e c t iv e  

in  p ro v id in g  a c c e ss  to  w hat i s  s to r e d ."  (T u lv ln g  & Thomson, 1973, 

p .  3 6 9 ). C onsequen tly , i t  i s  p o s s ib le  to  g a in  a c c e ss  to  a  s to r e d  word 

w ith  an  a p p ro p r ia te  cue even though th e  s to r e d  word i s  n o t  a v a i la b le  o r  

cannot be reco g n ized  w ith o u t th e  a p p ro p r ia te  cue; in  s h o r t ,  r e c o g n it io n  

f a i l u r e  o f  r e c a l l a b l e  w ords. Thus, a  g e n e ra l p o s i t io n  on th e  

im portance o f  encoding  p ro c e s se s  on r e t r i e v a l  to o k  on s p e c i f i c  e x p e r i­

m en ta l c o n te n t .

The work done by O lson (1976) dem onstra ted  t h a t  th e  phenomenon o f  

r e c o g n it io n  f a i l u r e  o f  r e c a l l a b l e  words found by T u lv lng  and Thomson 

cou ld  be  e x p la in e d  a s  th e  r e s u l t  o f  th e  p re -e x p e r im e n ta l asym m etries 

p re s e n t  in  t h e i r  c u e - ta r g e t  word p a i r s .  O lson showed s p e c i f i c a l l y  t h a t  

f o r  a d je c tiv e -n o u n  c u e - t a r g e t  p a i r s  r e c o g n it io n  was s u p e r io r  to  cued 

r e c a l l .  Word p a i r s  h av in g  th e  o p p o s ite  asymmetry produced b e t t e r  cued 

r e c a l l  compared to  r e c o g n i t io n .  He th e n  g e n e ra liz e d  t h i s  r e s u l t  to  

noun-noun p a i r s  w ith  d i r e c t i o n a l  asym m etries in  t h e i r  a s s o d a b l l i t y ,  

and we have r e p l i c a t e d  th o se  f in d in g s  in  o u r E xperim ents 1 and 2 . 

T h e re fo re , O lson was a b le  to  p r e d ic t  e i t h e r  s u p e r io r  r e c o g n i t io n  o r  

cued r e c a l l  perform ance a s  a  fu n c tio n  o f  th e  d i r e c t i o n a l  asym m etries 

betw een a  p a r t i c u l a r  c u e - ta r g e t  word p a i r .  O lson concluded th a t  th e  

e x p e rim e n ta l r e s u l t s  o b ta in e d  by T ulv lng  and Thomson w ere b ased  on a  

p ro c e d u ra l a r t i f a c t ,  th e  asym m etries in h e re n t  in  t h e i r  c u e - ta r g e t  

p a i r s .

In  t h i s  way, O lson so u g h t p o s s ib ly  to  save g e n e ra te - re c o g n lse  

m odels o f  p a i r  le a rn in g  and r e te n t io n  by c r i t i c i z i n g  T u lv ln g  and 

Thomson on m e th o d o lo g ica l g rounds. In  a d d i t io n ,  how ever, he  to o k
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p o s i t iv e  s te p s  to  c l a r i f y  what was b e in g  le a rn e d  In  th e  T u lv lng  and 

Thomson ex p e rim e n ta l paradigm  and In  p a l r e d - a s s o c ia te s  le a rn in g  more 

g e n e r a l ly .  At th e  same tim e , DeVito (1 9 7 6 ), p ro c e e d in g  a lo n g  th e  same 

l i n e s  and S a lsb e rg  (1 9 7 6 ), w orking In d e p e n d e n tly , came to  th e  

c o n c lu s io n  th a t  th e  s u b j e c t 's  ta s k  In  th e  T u lv lng  and Thomson p ro ced u re  

In v o lv es  th e  le a rn in g  o f  word p a i r s .  S a lz b e rg 's  ex p erim en ts  In d ic a te d  

th a t  acc ess  to  a  p a r t i c u l a r  word p a i r  was dependent upon th e  r e l a t i v e  

c o n c re te n e s s  o f  th e  cue and t a r g e t  w ords. He found th e  g r e a t e s t  amount 

o f  " r e c o g n it io n  f a i l u r e  o f  r e c a l l a b l e  w ords" w ith  c o n c re te  noun cu es . 

A lthough S a lsb e rg  does n o t p r e s e n t  a  fo rm al th e o ry  to  accoun t f o r  

T u lv ln g ' 8  phenomenon, he d is c u s s e s  th e  p o s s i b i l i t y  t h a t  a  cue and 

t a r g e t  word may b e  u n i f i e d  in  term s o f  an isiage.

DeVito h as  c a r r i e d  th e  a n a ly t i c  p ro ced u re  a  number o f  s te p s  

fo rw ard  and h as  p ro v id ed  a  d e s c r ip t iv e  p r o b a b i l i s t i c  model f o r  p a i r e d -  

a s s o c ia te s  s to r a g e  and r e t r i e v a l .  He perform ed a  number o f  s p e c ia l i s e d  

experim en ts  which s u c c e s s fu l ly  te s t e d  q u a n t i t a t iv e  p r e d ic t io n s  from  th e  

siodel. A t th e  h e a r t  o f  D eV ito 's  model i s  th e  th e o r e t i c a l  n o tio n  th a t  

word p a i r s  a re  s to r e d  th rough  use  o f  a  peg word and th a t  i f  th e  peg 

word i s  r e c a l l e d ,  b o th  w ords i n  th e  p a i r  w i l l  be r e c a l l e d ,  w h ile  i f  i t  

i s  n o t ,  w ith  m inor e x c e p tio n s  fo r  r e l a t e d  words a t  l e a s t ,  n e i t h e r  word 

w i l l  be  r e c a l l e d .  Thus, DeVito p ro v id ed  a  m ajor mechanism f o r  th e  

u n d e rs ta n d in g  o f  memory f o r  p a i r s  o f  w ords. The ex p erim en ts  re p o r te d  

above so u g h t to  t e s t  Im p lic a t io n s  o f  t h a t  mechanism f o r  th e  T u lv ln g  and 

Thomson e x p e rim e n ta l parad igm .

The main purpose o f  th e  f i r s t  ex p erim en t was to  make a  d i r e c t  t e a t  

o f  O ls o n 's  h y p o th e s is  t h a t  s u b je c ts  a r e  le a rn in g  word p a i r s  i n  th e



T ulv lng  and Thomson parad igm . The r e s u l t s  s t r o n g ly  su p p o rted  th e  

h y p o th e s is .  A p p ro p ria te  cue words w ere g e n e ra te d  f o r  th e  m a jo r ity  o f  

reco g n ized  t a r g e t  w ords. In  a d d i t io n ,  an i n d i r e c t  t e s t  o f  t h i s  

h y p o th e s is  was made com paring th e  r e s u l t s  o f  th e  two re c o g n it io n  t e s t s  

w ith  a  cued r e c a l l  p ro ced u re  in  w hich s u b je c t s  responded w ith  th e  

a p p ro p r ia te  cue word f o r  each  t a r g e t  word p re s e n te d . There w ere no 

s ig n i f i c a n t  d i f f e r e n c e s  in  perform ance betw een th e  th r e e  t e s t s .  The 

h y p o th e s is  th a t  s u b je c t s  a r e  le a rn in g  word p a i r s  in  th e  T u lv lng  and 

Thomson paradigm  was once a g a in  s t ro n g ly  su p p o rte d . The d em o n stra tio n  

th a t  s u b je c ts  a r e  le a rn in g  word p a i r s  i s  im p o rta n t in  s e v e r a l  r e s p e c t s .

1. I t  p ro v id e s  new in fo rm a tio n  w hich p e rm its  a  g r e a te r  under­

s ta n d in g  o f  th e  p ro c e s se s  u n d e rly in g  th e  T u lv lng  and Thomson phenomenon 

o f " r e c o g n it io n  f a i l u r e  o f  r e c a l l a b l e  w o rd s ."  A lthough each  c u e - ta r g e t  

item  c o n s is ts  o f  two w ords, each  word p a i r  i s  a p p a re n tly  p ro c e sse d  a s  a  

s in g le  s tim u lu s  u n i t .

2 . I t  s tre n g th e n s  th e  n o tio n  o f  peg word s to r a g e .  I f  s u b je c ts  

a re  le a r n in g  word p a i r s  in  th e  T u lv ln g  and Thomson p ro c e d u re , th e y  m y  

be s to r in g  each  p a i r  in  term s o f  a  peg w ord. I n  th e  p re s e n t  r e s e a rc h ,  

once p a i r  le a rn in g  was d em o n stra ted , i t  p e rm itte d  th e  a p p l ic a t io n  o f  

D eV ito 's  m odel.

3 . In  th e  b ro a d e s t  s e n s e , ev id en ce  f o r  th e  le a rn in g  o f  word 

p a i r s ,  o r  compound ite m s , su g g e s ts  t h a t  a  number o f  human memory 

p ro c e s se s  may in v o lv e  o rg a n iz e d  s t r u c t u r e s  r a th e r  th a n  I s o la te d  

s tim u lu s  ite m s .

O ther r e s u l t s  in  th e  f i r s t  ezp e rim en t w ere in  agreem ent w ith  

O lso n 's  p rim ary  f in d in g s .  Perform ance on cued r e c a l l  and re c o g n i t io n



was a  fu n c tio n  o f  th e  d i r e c t io n  o f  th e  a s s o c ia t iv e  p r o b a b i l i t i e s  in  th e  

c u e - t a r g e t  word p a i r s .  An e x p la n a tio n  o f  th e s e  r e s u l t s  in  te rn s  o f  

D eV ito 's  model h a s  been  p re s e n te d  in  th e  G enera l In t ro d u c t io n .

D eV ito 's  model can be  ad ap ted  to  O lso n 's  ex p e rim e n ta l p ro ced u re  s in c e  

th e  r e c o g n i t io n  ta s k  i s  s im i la r  to  a  cued r e c a l l  ta s k  w ith  th e  to - b e -  

remembered word a s  th e  cu e . T h e re fo re , D eV ito 's  c o n c e p tu a l iz a t io n  

p ro v id e s  a  framework f o r  u n d e rs ta n d in g  O ls o n 's  r e s u l t s .  The phenomenon 

o f  r e c o g n i t io n  f a i l u r e  o f  r e c a l l a b l e  words may be e x p la in e d  by th e  

model a s  a  fu n c tio n  o f  peg word s to r a g e .

In  a d d i t io n ,  th e  r e s u l t s  o f  th e  f i r s t  exp erim en t in d ic a te d  th a t  

th e  d eg ree  and d i r e c t io n  o f  a s s o c ia t io n  betw een th e  members o f  a  word 

p a i r  in f lu e n c e s  th e  p r o b a b i l i t y  o f  s to ra g e  and r e t r i e v a l  o f  th e  p a i r .  

H igh ly  a s s o c ia te d  p a i r s  w ere more l i k e l y  to  be r e t r i e v e d  a s  p a i r s  I n  

b o th  cued r e c a l l  and r e c o g n i t io n .  I t  would seem th a t  a h ig h  deg ree  o f  

a s s o c ia t io n  betw een th e  members o f  a  word p a i r  makes th e  s to ra g e  

p ro c e ss  e a s i e r .  I f ,  a s  D eV ito 's  model assum es, th e  s to ra g e  mechanism 

in v o lv e s  some c o n s tr u c t iv e  p ro c e s s  such  as  th e  fo rm a tio n  o f  Images o r  

n a r r a t i v e s ,  th e  p ro c e s s  may b e  f a c i l i t a t e d  i f  th e  word p a i r  i s  r e l a t e d .  

S im i la r ly ,  th e  s e l e c t io n  o f  a  peg  word may be  e a s i e r  w ith  r e l a t e d  o r  

a s s o c ia te d  w ords. R e la te d  words have a  g r e a t e r  p r o b a b i l i t y  o f  h av in g  

been  a s s o c ia te d  to g e th e r  in  a  s u b j e c t 's  p a s t  e x p e rie n c e  and co nsequen t­

l y ,  any su b seq u en t e x p e rie n c e  w ith  them  may be f a c i l i t a t e d .

The d a ta  a ls o  In d ic a te d  t h a t  th e  more s u c c e s s fu l  a c c e s s  to  a  

s p e c i f i c  word p a i r  was th ro u g h  th e  word h av in g  th e  h ig h e r  a s s o c ia t iv e  

p r o b a b i l i t y .  T h is  r e s u l t  i s  c o n s i s te n t  w ith  peg  word s e le c t io n  end 

s to ra g e  and j u s t i f i e s  th e  assum ptions made co n ce rn in g  th e  s e le c t io n  o f



s p e c i f i c  peg words in  th e  p re s e n t  e x p e r in e n ts .  I t  i s  re a so n a b le  to  

assume t h a t  th e  word s e le c te d  as  a  peg word i s  in  some sen se  o u ts ta n d ­

in g  w hereas th e  o th e r  member o f  th e  word p a i r ,  w hich i s  s to r e d  in  

r e l a t i o n  to  th e  peg w ord, i s  co rre sp o n d in g ly  su b o rd in a te .

Wiseman and T u lv ln g  (1976) used  u n re la te d  c u e - ta r g e t  word p a i r s  

w ith in  a  T u lv lng  and Thomson paradigm  and f a i l e d  to  o b ta in  th e  

t r a d i t i o n a l  r e s u l t  o f  cued r e c a l l  s u p e r io r i t y  o v e r re c o g n i t io n  found 

w ith  r e l a t e d  word p a i r s .  I n s te a d ,  r e c o g n i t io n  was s u p e r io r  to  cued 

r e c a l l .  The phenomenon o f  r e c o n g l t io n  f a i l u r e  o f  r e c a l l a b l e  words was 

s t i l l  o b se rv ed , how ever. Wiseman and T u lv ln g  d id  n o t ac c o u n t f o r  t h e i r  

r e s u l t  o f  r e c o g n i t io n  s u p e r io r i t y  found w ith  u n re la te d  word p a i r s .  

D eV ito ' 8  model how ever, can acc o u n t f o r  t h i s  r e s u l t  in  term s o f  s in g le  

word s to r a g e .

The second  ex p erim en t t e s t e d  th e  h y p o th e s is  t h a t  th e  i n f l a t e d  

re c o g n i t io n  perfo rm ance in  th e  Wiseman and T u lv lng  ex p erim en ts  i s  due 

to  th e  h ig h  r a t e  o f  s in g le  word s to r a g e  t h a t  o ccu rs  w ith  u n re la te d  word 

p a i r s .  This r e s u l t  i s  in  c o n t r a s t  to  r e l a t e d  o r  a s s o c ia te d  c u e - ta r g e t  

p a i r s  t h a t  a r e  s to r e d  more o f te n  a s  p a i r s  th a n  as s in g le  w ords. The 

h y p o th e s is  was su p p o r te d . A p p ro p ria te  cue words w ere w r i t t e n  n e x t to  a  

r e l a t i v e l y  sm a ll p ro p o r t io n  o f  re c o g n ise d  t a r g e t  words f o r  u n re la te d  

p a i r s .

I t  w i l l  be r e c a l l e d  t h a t  th e se  r e s u l t s  w ere su g g e s te d  by th e  d a ta  

in  th e  f i r s t  e x p e rim en t. R e la te d  o r  h ig h ly  a s s o c ia te d  word p a i r s  w ere 

more l i k e l y  to  be  r e t r i e v e d  a s  word p a i r s  coupared  to  l e s s  r e l a t e d  o r  

a s s o c ia te d  p a i r s .  There a re  some p o s s ib le  re a so n s  f o r  t h i s .  I n  an 

u n re la te d  word p a i r ,  n e i t h e r  cue n o r  t a r g e t  word may b e  an  obv ious



c a n d id a te  fo r  a  peg word. Image o r  n a r r a t iv e  c o n s tru c t io n  may th e re ­

fo re  be more co m p lica ted  and r e q u ir e  more tim e .

A lthough D eV ito 's  n o tio n  o f  s in g le  word s to ra g e  can acco u n t f o r  . 

th e  s u p e r io r i ty  o f  r e c o g n i t io n  o ver cued r e c a l l ,  i t  i s  p o s s ib le  to  

fo rm u la te  a  model w hich e x p la in s  th e  same r e s u l t s  in  term s o f  a

d i f f e r e n t  c o n c e p tu a l fram ework. For exam ple, one may p ropose  a  memory

model in  w hich r e l a t e d  word p a i r s ,  f o r  w ha tev e r re a so n , r e c e iv e  

m u l t ip le  r e p r e s e n ta t io n  in  th e  s to ra g e  mechanism w hereas u n re la te d  word 

p a i r s ,  which may be  more d i f f i c u l t  to  s t o r e ,  a r e  g iv en  s in g le ,  o r  a t  

l e a s t  few er r e p r e s e n ta t io n s  in  s to r a g e .  D uring r e t r i e v a l ,  th e  p roba­

b i l i t y  o f  r e t r i e v in g  a  word p a i r  would b e  g r e a t e r  f o r  r e l a t e d  word

p a i r s  w hich have m u l t ip le  r e p r e s e n ta t io n s  w hereas r e t r i e v a l  f a i l u r e s ,

in  th e  form o f  th e  r e c a l l  o f  s in g le  w ords, would be m ost l i k e ly  to  

occu r w ith  u n re la te d  word p a i r s  w hich have few er r e p r e s e n ta t io n s  in  

memory.

A ccording to  D eV ito 's  m odel, ' 's i n g le  word s to ra g e "  r e f e r s  to  th e  

f a i l u r e  to  s to r e  a  word p a i r  d u rin g  th e  s to ra g e  p ro c e s s .  In  th e  

m u lt ip le  r e p r e s e n ta t io n  model how ever, i t  i s  assumed th a t  word p a i r s  

a r e  alw ays s to r e d  a s  p a i r s  in  g r e a t e r  o r  l e s s e r  numbers and th e  

r e t r i e v a l  o f  a  s in g le  word r a th e r  th a n  a  word p a i r  r e p re s e n ts  a  

r e t r i e v a l  f a i l u r e  r a th e r  th an  th e  f a i l u r e  to  s to r e  a  word p a i r .

A lthough b o th  m odels p r e d ic t  s u p e r io r  r e c o g n i t io n  o v e r cued r e c a l l  

f o r  u n re la te d  word p a i r s ,  th e y  le a d  to  d i f f e r e n t  p r e d ic t io n s  o f  reco g ­

n i t i o n  p erfo rm an ce . The m u l t ip le  r e p r e s e n ta t io n s  model p r e d ic t s  t h a t  

few er u n re la te d  t a r g e t  words would be  re c o g n ise d  compared to  r e l a t e d  

t a r g e t  words b ecau se  th e y  have few er r e p r e s e n ta t io n s  in  s to r a g e .



D eV ito 's  model how ever, does n o t  p r e d ic t  t h i s  d if f e r e n c e  and th e  d a te  

show th a t  th e  number o f  words re c o g n iz e d  f o r  r e l a t e d  and u n re la te d  word 

p a i r s  i s  s im i la r .

A lthough in d ep en d en t s tu d ie s  w i l l  have to  be done to  d e term ine  

w hat i s  a c tu a l ly  b e in g  s to r e d  in  th e  T u lv lng  and Thomson p ro c e d u re , th e  

d a ta  su g g e s t t h a t  D eV ito 's  model may be  more a p p ro p r ia te  th a n  a  model 

o f  m u l t ip le  r e p r e s e n ta t io n  in  s to r a g e .  I n  a d d i t io n ,  th e  r e s u l t s  o f  th e  

second exp erim en t i l l u s t r a t e  th e  need to  c o n s id e r  b o th  s to ra g e  and 

r e t r i e v a l  p ro c e s s e s  in  e x p la in in g  th e  T u lv ing  and Thomson d a ta .

I t  sh o u ld  be em phasized th a t  use o f  th e  th e o r e t i c a l  framework o f  

D eV ito 's  model a llo w s  us to  s t a t e  th e  c o n d it io n s  under w hich re c o g n i­

t io n  perform ance w i l l  be s u p e r io r ,  nam ely, th e  le a rn in g  o f  s in g le  

w ords, w hereas Wiseman and T u lv lng  d id  n o t .  T h is  s t a t e  o f  a f f a i r s  

e x i s t s  to  a  g r e a te r  o r  l e s s e r  d eg ree  th ro u g h o u t th e  p r e s e n t  r e s e a rc h .  

Use o f  th e  n o tio n  o f  peg  word s to ra g e  p ro v id e s  a  t h e o r e t i c a l  acco u n t 

o f  th e  r e s u l t s  o b ta in e d  in  th e s e  ex p erim en ts  w hereas T u lv ln g 's  e p iso d ic  

th e o ry  end th e  encoding  s p e c i f i c i t y  p r in c i p le  e i t h e r  f a i l  to  do so  o r  

do so  in a d e q u a te ly .  I t  i s  o f  s p e c ia l  s ig n i f ic a n c e  in  t h i s  re g a rd  t h a t  

th e  p r e s e n t  ex p erim en ts  r e p l i c a t e  T u lv in g 's  phenomenon o f  th e  re c o g n i­

t io n  f a i l u r e  o f  r e c a l l a b l e  w ords. The e x p e c ta t io n s  d e r iv e d  from 

D eV ito 's  model co n ce rn in g  th e  d a ta  i n  th e  r e c o g n i t lo n - r e c a l l  

co n tin g en cy  ta b le s  o f  E xperim ent 2 w ere su p p o rted  by th e  d a ta .  Threa 

o f  th e  fo u r  r e t r i e v a l  c o n tin g e n c ie s  w ere accoun ted  f o r .  Wiseman and 

T u lv ing  how ever, d e a l t  e x c lu s iv e ly  w ith  th e  r e s u l t  o f  th e  re c o g n i t io n  

f a i l u r e  o f  r e c a l l a b l e  w ords. Thus, D eV ito 's  model was a b le  to  accoun t 

f o r  more d a ta  th a n  Wiseman and T u lv ln g .



DeVito (1976) has  shown th a t  h i s  model can se rv e  as a b a s is  f o r  

th e  I n te g r a t io n  o f  o th e r  s tu d ie s  d e a l in g  w ith  th e  s to ra g e  and r e t r i e v a l  

o f  word p a i r s .  The model has  s u c c e s s fu l ly  e x p la in e d  o r  p r e d ic te d  th e  . 

d a ta  r e p o r te d  by H orow ltx and P ry tu la k  (1 9 6 9 ), Karchmer (1 9 7 4 ), and 

Begg (19 7 2 ), In  a d d i t io n  to  th o se  a lre a d y  m entioned .

A lthough DeVito developed  h i s  model f o r  word p a i r s ,  he has 

su g g es ted  th a t  i t  may be ex ten d ed  to  m u l t ip le  compound e v e n ts  such  a s  

word t r i a d s .  I t  may a l s o  be  p o s s ib le  th a t  th e  model I s  a p p l ic a b le  to  

memory p ro c e s s e s  o f  s to ra g e  and r e t r i e v a l  In  g e n e ra l .  For exam ple, a  

s e r i e s  o f  words o r  a  se n te n c e  may be s to r e d  In  term s o f  a  s in g le  word 

o r  two w hich fu n c tio n  a s  peg w ords. S im i la r ly ,  s e v e r a l  s e n te n c e s  o r  

more may be o rg a n iz e d  and s to r e d  in  te rm s o f  a  few key words o r  id e a s  

w hich fu n c tio n  a s  pegs and th en  e l i c i t  th e  s to r e d  In fo rm a tio n  d u rin g  

r e t r i e v a l .

The e x p e rim e n ta l ev id en ce  f o r  c a te g o ry  c l u s t e r in g ,  th e  su c c e ss  o f  

mnemonic d ev ice s  and th e  n o tio n  o f  chunking  a l l  su g g e s t t h a t  p eo p le  

c h a r a c t e r i s t i c a l l y  t r y  to  im pose o rd e r  and o rg a n iz a tio n  on m a te r ia l  

w hich i s  to  be le a rn e d .  P erhaps th e  p ro c e s s e s  o f  s to ra g e  and r e t r i e v a l ,  

a s  th e y  a re  c o n c e p tu a liz e d  In  D eV ito 's  model a re  a t  th e  fo u n d a tio n  o f  

th e s e  methods f o r  o rg a n iz in g  v e rb a l  in fo rm a tio n . For exam ple, s tu d e n ts  

face d  w ith  th e  ta s k  o f  le a rn in g  la rg e  amounts o f  In fo rm a tio n  o f te n  

o rg a n iz e  t h e i r  m a te r ia l  i n  an o u t l in e  form  w hich in c lu d e s  m ain head ings 

and su b o rd in a te  s u b d iv is io n s .  These h ead in g s  and s u b d iv is io n s  may 

fu n c tio n  a s  pegs f o r  In fo rm a tio n  s to r e d  un d ern ea th  them. Textbooks and 

rev iew  books a r e  o rg a n is e d  in  t h i s  way and th ey  a r e  p r e s w a b ly  w r i t t e n  

f o r  maximum f a c i l i t a t i o n  o f  le a r n in g .



Memory may th u s  be c o n c e p tu a liz e d  a s  a  k in d  o f  in d ex  aystem  In  

which accesa  to  In fo rm a tio n  i a  g a in ed  moat 8 u c c e a a fu lly  th rough  

a p e c i f ic  peg v o rd 8 . Peg word 8 to ra g e  and r e t r i e v a l  may h e lp  e x p la in  

why th e  p re a e n ta t io n  o f  a p e c i f ic  cuea o r  " rem in d ers"  can a id  in  th e  

r e c a l l  o f  in fo rm a tio n  which would o th e rw i8 e n o t be remembered.

In  a  sen se  we have come f u l l  c i r c l e .  Both D eV ito 's  model and th e  

T u lv lng  and Thomson encoding  s p e c i f i c i t y  p r in c ip le  la y  heavy em phasis 

on I n i t i a l  le a rn in g  in  r e t r i e v a l  p ro c e s s e s .  The problem  w ith  encoding  

s p e c i f i c i t y  i s  th a t  i t  i s  n o t s p e c i f i c .  I t  does n o t  s p e c ify  th e  

s to ra g e  p ro c e s s .  D eV ito 's  n o tio n  o f  peg word s to ra g e  and r e t r i e v a l  may 

p ro v id e  th e  needed d e t a i l s  to  e n a b le  us to  develop  e x p e c ta t io n s  abou t 

ex p e rim e n ta l outcom es f o r  a  number o f  s i t u a t i o n s .  In  a  se n se  th e n , i t  

i s  an e la b o ra t io n  o f  th e  encod ing  s p e c i f i c i t y  p r in c i p le  f o r  p a i r e d -  

a s s o c ia te s  le a rn in g .
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