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ERRATA

With reference to the within subjects reliability ratings 
from the norming group of 34, the procedure and results are 
reported incorrectly on pages 76, 86 8 87, and page 89. The 
correct procedure and results are as follows:
Procedure

The 34 participants of the second norming group were randomly 
divided into four subgroups consisting of 8, 9, 9, and 8 part­
icipants. Each of these subgroups rated the same random subsample 
of 25 of the 138 definitions on a different one of the four 
definitional attributes. The four subgroups above rated Concreteness, 
Imagery, Comprehensibility and Complexity respectively. Following 
the rating of the 25 definitions on one of the attributes, part­
icipants then rated all 138 definitions on each of the four 
attributes. First and second ratings of the subsample of 25 
were then used to assess test-retest reliabilities for ratings 
of each of the attributes by computing the correlations between 
the first and second mean ratings of the 25 definitions, (the 
25 items served as subjects).
Results

The within subjects reliabilities of the ratings as deter­
mined from the random subsample of 2 5 of the definitions and 
the subgroups of 8, 9, 9, and 8 participants were .86, .94, .87 
and .89 for Concreteness, Imagery, Comprehensibility and Complexity 
respectively.
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CHAPTER I

INTRODUCTION

S t a t em ent  o f  P ro b le m

I n  1964 J o h n  B. C a r r o l l  i n  t h e  H a r v a r d  E d u c a t i o n a l

R ev iew  e x p l o r e d  t h e  r e l e v a n c e  o f  psych c l o g i c a l  an d  

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

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

He n o t e d  t h a t  w h i l e  some i n f o r m a t i v e  and  p o t e n t i a l l y  u s e f u l  

o u t c o m e s  o f  t h i s  r e s e a r c h  can  be  f o u n d ,  t h e r e  a r e  m a jo r  

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

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

c o n c e p t s ,  as  h e  c a l l e d  t h e m ,  a r e  u s u a l l y  g e n u i n e l y  "new” 

r a t h e r  t h a n  c o l l e c t i o n s  o f  known c o n c e p t s  l i k e  " t h r e e  

c i r c l e s "  o r  " f o u r  s g u a r e s " .  S c h o o l  c o n c e p t  a t t r i b u t e s  

r e p r e s e n t  d i f f i c u l t  c o n c e p t s  i n v o l v i n g  a n e tw o r k  o f  r e l a t e d  

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

s l o p e ,  e t c . ) .  The a t t r i b u t e s  a r e  f r e q u e n t l y  v e r b a l  and 

a b s t r a c t .  Many more d i f f i c u l t  c o n c e p t s  o f  s c h o o l  l e a r n i n g  

a r e  r e l a t i o n a l  r a t h e r  t h a n  c o n j u n c t i v e .  I n  a d d i t i o n ,  t h e r e  

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

l a b e l s  t o  c o n c e p t  r e f e r e n t s ,  t h u s  d em an d in g  s o m e t h i n g  l i k e  

p a i r e d - a s s o c i a t e  l e a r n i n g  on t o p  o f  c o n c e p t  l e a r n i n g  i t s e l f .  

F i n a l l y ,  m os t  l e a r n i n g  o f  c o n c e p t s  w hich  o c c u r s  i n  s c h o o l s  

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

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

d e f i n i t i o n  w i t h  some p o s i t i v e  and n e g a t i v e  e x a m p l e s .  The 

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

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

"we w i l l  be  b e t t e r  o f f ,  h o w e v e r ,  i f  c o n c e p t  a t t a i n m e n t  

s t u d i e s  b e g i n  t o  g i v e  a t t e n t i o n  t o  t h e  manner  i n  w h ich  

r e a l - l i f e ,  non a r t i f i c i a l  c o n c e p t s  c a n  be t a u g h t  m os t  

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

and i n d u c t i v e  p r o c e d u r e s . "  ( C a r r o l l , 1 9 6 U ;  p . 1 9 3 ) .

Gen e r a l  A p p ro a c h  t o  t h e  R e s e a r c h  

The p u r p o s e  o f  t h i s  s t u d y  i s  t o  p u r s u e  C a r r o l l ' s  

r e c o m m e n d a t i o n .  C o n c e p t s  a d d r e s s e d  w ere  a p p r o p r i a t e  f o r  

s c h o o l  l e a r n i n g .  They w e r e  l e a r n e d  f rom  d e f i n i t i o n s .  The 

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

d e f i n i t i o n  was a t t e n d e d  t o .  The c o n c e p t s  t e n d e d  t o  b e  

g e n u i n e l y  "new” i n  C a r r o l l ' s  s e n s e  o f  t h e  t e r m .  They a l s o  

were  r e l a t i o n a l  r a t h e r  t h a n  c o n j u n c t i v e .  And b o t h  v e r b a l  

a b s t r a c t  and  more c o n c r e t e  c o n c e p t  d e f i n i t i o n s  w e re  a t t e n d e d  

t o .  The a p p r o a c h  t o  be  u s e d  was  p r o m p t e d  by a n o t h e r  

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

r e s e a r c h .  Rohwer (1970)  s u g g e s t e d  a s  a  c o n s e q u e n c e  o f  h i s  

r e s e a r c h  on t h e  e f f e c t s  o f  v e r b a l  and v i s u a l  e l a b o r a t i v e  

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

t a u g h t  t h e  u s e  o f  b o t h  o f  t h e s e  k i n d s  o f  e l a b o r a t i v e
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a c t i v i t y .  Rohwer s a i d  t h a t  t h e  c h i l d  " . . . s h o u l d  be e q u i p p e d  

t o  t r a n s f o r m  i n f o r m a t i o n  h i m s e l f  i n t o  a fo rm  t h a t  r e n d e r s  i t  

m a x im a l ly  m e m o ra b le . "  (R o h w er ,  1 9 7 0 ;p .  402) .

I n  t h i s  r e s e a r c h ,  c o l l e g e  s t u d e n t s  w e re  e x p l i c i t l y  

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

o f  i n f o r m a t i o n  a v a i l a b l e  i n  d e f i n i t i o n s .  & r e v i e w  o f  t h e  

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

i m p o r t a n t :  (a) l e v e l  o f  p r o c e s i s l n g ,  ( C r a i k  and

L o c k h a r t ,  197 2) ,  (b) a b s t r a c t n e s s - c o n c r e t e n e s s  o f  t h e  c o n c e p t  

d e f i n i t i o n  ( P a i v i o ,  1971) ,  (c) mode o f  c o d i n g  ( i . e . ,  v e r b a l  

o r  v i s u a l )  ( P a i v i o , 1971) , (d) a s s o c i a t i v e  m e d i a t i o n  b e tw e en  

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

(Bow er ,  1 9 7 0 ; P a i v i o , 1971) ,  and  (e) t im e  s i n c e  l e a r n i n g  t h e  

d e f i n i t i o n s .

F o u r  i n s t r u c t i o n a l  s e t s  were i n t r o d u c e d  which  p r o v id e d  

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

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

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

a n d  c opy  t h e  d e f i n i t i o n s .  The f o u r  i n s t r u c t i o n a l  s e t s  u sed  

v e r b a l  an d  im age  m nem on ics  s u p p o r t e d  by b a s i c  r e s e a r c h  i n  

v e r b a l  p r o c e s s i n g .  I t  was e x p e c t e d  t h a t  t h e  s t r a t e g i e s  

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

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

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

t h e  c o m p o n e n t  a t t r i b u t e s  o f  t h e  new ly  d e f i n e d  c o n c e p t s .
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The s t r a t e g i e s  w ere  a im e d  a t  a c h i e v i n g  t h e  f o l l o w i n g  

f i v e  o b j e c t i v e s :  (a) One o f  t h e  s t r a t e g i e s  v a s  t o  h a v e  a t

l e a s t  a  m o d e r a t e  ( . 5 0  s t a n d a r d  d e v i a t i o n )  e f f e c t  on 

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

i n s t a n c e s  o f  n ew ly  d e f i n e d  c o n c e p t s  when c o m p a re d  w i t h  a 

c o n t r o l  g ro u p  which o n l y  r e a d s  and c o p i e s  t h e  d e f i n i t i o n s ,  

(b) The s t r a t e g i e s  w ere  t o  be q u i c k l y  l e a r n e d  by most 

c o l l e g e  s t u d e n t s  by  r e a d i n g  a  s h o r t  s e t  o f  i n s t r u c t i o n s  and 

s e v e r a l  e x a m p l e s  o f  t h e  s t r a t e g y ,  (c )  S t r a t e g i e s  w e re  t o  be 

a p p l i c a b l e  t o  m os t  any  c o u r s e  o r  a r e a  o f  i n s t r u c t i o n  where 

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

be e f f e c t i v e  f o r  g e n e r a l  v o c a b u l a r y  l e a r n i n g .  (e) At l e a s t  

one  o f  t h e  s t r a t e g i e s  was t o  be a d a p t a b l e  to  u s e  by  t e x t s  a s  

an i n s t r u c t i o n a l  a i d .

The r e s e a r c h  r e p r e s e n t s  somewhat  of  a  r e s e a r c h  and 

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

e x p e r i m e n t a l  a p p r o a c h  t o  a  d i s s e r t a t i o n .  An o b j e c t i v e  o f  

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

which w i t h  some m o d i f i c a t i o n s  c o u l d  be u s e d  e f f e c t i v e l y  i n  

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

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

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

which  w o u ld  r e a s o n a b l y  a c c o m p l i s h  o b j e c t i v e s .  I t  w as  t o  be 

t e s t e d  i n  a  r e l e v a n t  s e t t i n g .  And, t h e r e  was i n t e n t i o n  t o  

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

o p e r a t i o n a l  u s e ,  (Borg and G a l l , 1 9 7 1 ) .
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Hyp o t h e s e s

T h e r e  were  t h r e e  h y p o t h e s e s  t o  be t e s t e d  i n  t h i s  s t u d y .  

They  w e r e :  (a) H i l l  t h e r e  be a s i g n i f i c a n t  i n t e r a c t i o n

b e t w e e n  t h e  node i n  w h ic h  t h e  d e f i n i t i o n  i s  c o n c e p t u a l l y  

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

t h e  d e f i n i t i o n s ?  (b) Does l e v e l  o f  p r o c e s s i n g  ( C r a i k  and 

L o c k h a r t ,  197 2) o f  t h e  d e f i n i t i o n ,  o p e r a t i o n a l l y  d e f i n e d  by 

r e a d i n g  and  c o p y i n g  v e r s u s  r e a d i n g  and w r i t i n g  i n  t e r n s  o f  

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

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

d e f i n i t i o n s ?  (c) W il l  t h e  s t r a t e g i e s  which  u s e  k eyw ords  

( f o r m a l l y  p rom pted  a s s o c i a t i v e  m e d i a t o r s  p r o v i d e d  a lo n g  w i th  

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

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

c o m p r e h e n s i o n  p e r f o r m a n c e ?  To t e s t  t h e s e  h y p o t h e s e s

c o m p r e h e n s i o n  was a s s e s s e d  by i d e n t i f i c a t i o n  o f  new

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

The f o l l o w i n g  r e v i e w  o f  r e s e a r c h  and  a c co m p an y in g  l o g i c  

s u g g e s t e d  t h a t  t h i s  r e s e a r c h  would a c h i e v e  i t s  o b j e c t i v e s .  

I t  p r e s e n t s  a t h e o r e t i c a l  p o s i t i o n  w h ich  c o m b in e s  m u l t i c o d e  

( P a i v i o ,  1971) and m u l t i l e v e l ,  ( C r a i k  a n d  L o c k h a r t  ,1972)

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

o r g a n i z a t i o n  o r i e n t a t i o n  o f  Bower (1970) . D i f f e r e n t i a l  

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

t h e s e  t h e o r e t i c a l  b a s e s .
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CHAPTER I I

REVIEW OF THE LITERATURE

Coding P rocesses

Dual and Multi s t o r e  Mode l s of Memory

A l l a n  P a i v i o  (1971)  h a s  f o r m u l a t e d  a d u a l - c o d i n g  

h y p o t h e s i s  fo e  memory. E s s e n t i a l l y ,  t h i s  h y p o t h e s i s  s t a t e s  

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

i n f o r m a t i o n ,  t h e  v e r b a l  mode a n d  t h e  v i s u a l  o r  i m a g e r y  mode. 

These  tw o  modes  o p e r a t e  i n  e s s e n t i a l l y  c o m p le m e n ta r y  f a s h i o n  

so  t h a t  when i n f o r m a t i o n  i s  c o d e d  i n  b o t h  modes memory f o r  

i n f o r m a t i o n  w i l l  be  b e t t e r .  A c c o r d i n g  t o  P a i v i o ,  ” . . .  

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

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

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

be r e t r i e v e d  f ro m  e i t h e r  c o d e  p r o v i d e d  t h a t  t h e  i m a g e  c a n  be 

r e a d i l y  d e c o d e d .  The p r o b a b i l i t y  o f  r e m e m b e r in g  an i t e m  

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

c o d e s .  In  e f f e c t ,  t h i s  i s  a  CODING REDUNDANCY h y p o t h e s i s :  

Memory i n c r e a s e s  d i r e c t l y  w i t h  t h e  num ber  o f  a l t e r n a t i v e  

memory c o d e s  a v a i l a b l e  f o r  an i t e m ( P a i v i o ,  197 1 ; p .  181 ) .  

T h u s ,  i n  t h e  c a s e  o f  i m a g e r y  t h e  i n c r e a s e  i n  num ber  o f  i t e m s  

remembered  a s  o ne  goes  f rom a b s t r a c t  t o  c o n c r e t e  w o rd s  t o  

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

The i m a g e r y  c o d i n g  s y s te m  i s  e s s e n t i a l l y  a 

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

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

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

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

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

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

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

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

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

a s  co m p a red  tD s e q u e n t i a l  i n f o r m a t i o n . "  ( P a i v i o ,  197 1; p .  181) . 

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

a b s t r a c t  i n f o r m a t i o n  c a n  b e  c o d ed  i n t o  t h e  i m a g e  c o d e  r e c a l l
\

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

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

I n  a f u r t h e r  a n a l y s i s  o f  t h e  r o l e  o f  i m a g e r y  in  

l e a r n i n g  a n d  memory P a i v i o  (1972) l i s t s  t h r e e  e n c o d i n g  

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

p r e s e n t a t i o n  r a t e  and f i v e  s t o r a g e  and r e t r i e v a l  f a c t o r s  (a) 

v i v i d n e s s  (b) r e d u n d a n c y  (c) o r g a n i z a t i o n a l  p r o c e s s e s  

(d) i n t e r f e r e n c e  and d i s t i n c t i v e n e s s  and (e) r e t r i e v a l  

m ech an ism s  r e l a t e d  t o  a t t r i b u t e s  o f  e f f e c t i v e  r e t r i e v a l  

c u e s .  T h e s e  f a c t o r s  a r e  p resum ed  t o  be  o f  p r i m a r y  

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

c o n c r e t e n e s s ,  i n s t r u c t i o n a l  s e t ,  o r g a n i z a t i o n a l  p r o c e s s e s
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and r e t r i e v a l  m echanisms  w e re  v a r i e d  e x p e r i m e n t a l l y  i n  t h i s  

s t u d y .

I n  a n o t h e r  a p p r o a c h  t o  t h e  t o p i c  o f  i m a g e r y ,  N e i s s e r  

(1972) h a s  a t t e m p t e d  t o  c l a r i f y  t h e  n a t u r e  o f  im a g e s  by 

d i f f e r e n t i a t i n g  them f ro m  m e n t a l  p i c t u r e s .  He r e f e r s  t o  

i m a g e r y  a s  a  5 u a s i p e r c e p t u a l  p r o c e s s  and i m a g e s  a s  m e n ta l  

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

A t h i r d  a p p r o a c h ,  t h a t  o f  L i n d a u e r  ( 1 9 7 2 ) ,  h a s  s t r e s s e d  

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

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

r e s p e c t  t o  f r e e  r e c a l l  o f  s e n s o r y  w o rd s .  V i s u a l  and 

a u d i t o r y  modes were n o t  f o u n d  t o  be  t h e  h i g h e s t  i n  i m a g e r y  

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

and o l f a c t o r y  modes w ere  h i g h e r  i n  b o t h .

The po in t  i s  t h a t  th e r e  i s  now r e c o g n i t io n  among some 

r e sp ec te d  r e s e a r c h e r s  o f  a multimodal or  m ult icode  nature 

f o r  in fo rm a t io n  p ro cess in g .  Onigue c h a r a c t e r i s t i c s  o f  the  

v a r io u s  modes or codes need a t te n d in g  to i n  memory re se a rc h  

and have re le v an ce  fo r  t h e  r e t e n t i o n  of c o n c ep ts  le a rn ed  

from d e f i n i t i o n s .

The two c o d i n g  s y s t e m s  o f  c o n c e r n  f o r  t h i s  r e s e a r c h  a r e  

t h e  i m a g i n a l  s y s t e m  a n d  t h e  v e r b a l  s y s t e m .  Thus  

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

from f r e e  r e c a l l  and p a i r e d - a s s o c i a t e  s t u d i e s  w i l l  now b e  

r e v i e w e d  w i t h  a v iew t o  e x t e n s i o n  of  r e s u l t s  t o  d e f i n i t i o n a l  

l e a r n i n g .
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I j ip l i c a t i o n s  of  the  Dua l  Coding Hypothesis f o r  Free R eca l l

and Pa ired  Asso c i a t e  Learning

H i s t o r i c a l  n o t e .  A c c o r d in g  t o  P a i v i o  (1 9 7 1 ) ,  t h e

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

i n s t r u c t i o n s  was a f r e e  r e c a l l  e x p e r i m e n t  by K i r k p a t r i c k  

( 1 8 9 4 ) .  I n  o ne  p a r t  o f  t h i s  s t u d y  1 0 - i t e m  l i s t s  o f  c o n c r e t e  

n o u n s  were p r e s e n t e d  t o  s u b j e c t s  w i t h  o r  w i t h o u t

i n s t r u c t i o n s  t o  fo rm  a m e n t a l  p i c t u r e  o f  t h e  o b j e c t s  named.  

The r e s u l t ,  r a p l i c a t e d  i n  two s t u d i e s ,  was t h a t  r e c a l l  was 

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

i n s t r u c t i o n s .  I n  one e x p e r i m e n t ,  t h e  i m m e d ia t e  mean r e c a l l  

s c o r e s  f o r  379 p a r t i c i p a n t s  ( r a n g i n g  i n  a g e  f ro m  e l e m e n t a r y  

s c h o o l  t o  c o l l e g e  l e v e l )  w ere  6 . 8 5  and 7 . 4 8  f o r  no i m a g e r y  

and im a g e ry  c o n d i t i o n s ,  r e s p e c t i v e l y ;  i n  a n o t h e r ,  t h e  

r e s p e c t i v e  means f o r  180 s t u d e n t s  w e re  7 . 3 3  and 8 . 0 1 .  

R e c a l l  a f t e r  t h r e e  d a y s  f o r  t h e  l a t t e r  g r o u p  was more 

m a r k e d l y  i n f l u e n c e d  by t h e  im a g e r y  i n s t r u c t i o n s ,  t h e  means 

b e i n g  2 .6 1  and 4 . 2 2  f o r  no im a g e ry  and i m a g e r y  c o n d i t i o n s .

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

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

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

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

t h a t  t h e  imaga c o d e  i s  more r e s i s t a n t  t o  d e c a y .  Bow er ,  i n  a 

summary o f  r e s e a r c h  a t t e n d i n g  t o  t h a t  q u e s t i o n ,  s a y s ,  "The 

d a t a  s u g g e s t  t h a t  t h e  i m a g e r y  co d e  (or  t a g )  h a s  a s l o w e r  

d e c a y  r a t e  t h a n  t h e  v e r b a l  c o d e . "  ( c f .  B o w e r ,1 9 7 0 , p .  8 4 ;

R eproduced  with permission of the copyright owner. Further reproduction prohibited without permission.

 
 
 
 

 
 
 

PREVIE
W



- 1 0 -

Begg 6 R o b e r t s o n  ,1973)  .

A l th o u g h  im a g e ry  a s  an o b j e c t  o f  e x p e r i m e n t a l  

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

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

a s s o c i a t e s  a t  t h e  U n i v e r s i t y  o f  W este rn  O n t a r i o  h a s  b e e n  a 

m a jo r  f o r c e  in  t h e  r e a s s e r t i o n  o f  t h i s  f i e l d  o f  i n g u i r y  as  a 

l e g i t i m a t e  t o p i c  o f  e x p e r i m e n t a l  i n v e s t i g a t i o n .  Many o f  

P a i v i o 4s  e a r l i e r  s t u d i e s  f o c u s e d  on t h e  e s t a b l i s h m e n t  o f  

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

i t e m s  ( e s t a b l i s h e d  by t h e  P a i v i o ,  Y u i l l e  a n d  Madigan (1968) 

no rm s)  a n d  p a i r e d - a s s o c i a t e  and f r e e  r e c a l l  p e r f o r m a n c e .  

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

a b s t r a c t  a n d  c o n c r e t e  i t e m s  g i v e n  v e r b a l  and image 

i n s t r u c t i o n a l  s e t s .

The p i v o t a l  r e a c t i o n  t i m e  d a t a  o f  P a i v i o  (1966)  showed 

t h a t  t h e  l a t e n c y  o f  an a s s o c i a t e d  im a g e  t o  a  s t i m u l u s  word 

was l o n g e r  wh&n t h e  word was a b s t r a c t  t h a n  when i t  was 

c o n c r e t e ,  w h e r e a s  v e r b a l  a s s o c i a t i v e  l a t e n c y  was l e s s  

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

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

I n  a 1968 f a c t o r - a n a l y t i c  s t u d y  o f  word a t t r i b u t e s  and  

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

c o r r e l a t i n g  w i t h  i t e m  c o n c r e t e n e s s  t o  d e t e r m i n e  what 

a t t r i b u t e s  c o r r e l a t e  most  h i g h l y  w i t h  p a i r e d - a s s o c i a t e  

l e a r n i n g  a n d  f r e e  r e c a l l .  The h i g h e s t  c o r r e l a t i o n s  w e re  

t h o s e  b e tw e e n  t h e  t h r e e  i m a g e r y  v a r i a b l e s  and PA l e a r n i n g
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s c o r e s  vhen  t h e  i t e m s  v e r e  i n  t h e  s t i m u l u s  p o s i t i o n .  P a i v i o  

c o n c l u d e d  t h a t  t h i s  s t u d y  showed t h a t  i m a g e r y  was u n i q u e l y  

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

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

and  m e a n i n g f u l n e s s .

L a t e r ,  P a i v i o  (1970)  f o u n d  t h a t  i m a g e r y  v a l u e  (I) 

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

s c o r e s  i n  p a i r e d - a s s o c i a t e  l e a r n i n g .  S u p e r i o r i t y  o f  I  o v e r  

m w as  g r e a t e s t  when t h e  i t e m s  were on t h e  s t i m u l u s  s i d e .

P a i r e d  a s s o c i a t e  l e a r n i n g  c o r r e l a t e d  . 5 4  w i t h  s t i m u l u s  I  and 

.31 w i t h  r e s p o n s e  I  ( p < .0 1 )  . F o r  m t h e  c o r r e l a t i o n s  were  

. 3 7  an d  . 2 1  r e s p e c t i v e l y .  C o r r e l a t i o n s  w i t h  f r e e  r e c a l l  

were . 3 2  and . 17 f o r  I  and  m r e s p e c t i v e l y  w i t h  o n l y  t h e  

f i r s t  s i g n i f i c a n t .  P a r t i a l i n g  o u t  I  ( I  an d  m c o r r e l a t e d  

. 6 9 )  r e d u c e d  c o r r e l a t i o n s  t o  z e r o  f o r  b o t h  s t i m u l u s  an d  

r e s p o n s e  s c o r e s *  m ' s .  H ow ev er ,  when m w as  p a r t i a l e d  o u t ,

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

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

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

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

g r e a t e s t  w i t h i n  t h e  p a i r e d  a s s o c i a t e  s i t u a t i o n  w i th  

a t t r i b u t e s  v a r i e d  on t h e  s t i m u l u s  s i d e .

I m p l i c a t i o n s  o f  d u a l - c o d i n g .  T h e se  f i n d i n g s ,  a l o n g  

w i t h  o t h e r s  s u c h  a s  P a i v i o , Y u i l l e  and Madigan ( 1 9 6 8 ) ,  w h e re  

i t  was n o t e d  t h a t  many i t e m s  w ere  low i n  im a g e r y  a n d  

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

Two im m e d ia te  c o n s e q u e n c e s  o f  t h i s  p o s i t i o n  a r e  s t a t e d  

i n  t h e  f o l l o w i n g  h y p o t h e s e s :  (a) As i t e m s  become more

c o n c r e t e  and  t h u s  t h e  im a g e  c o d e  becomes  m o re  a v a i l a b l e  i n  

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

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

t h e  p a i r e d - a s s o c i a t e  r e c a l l  o f  c o n c r e t e  noun  p a i r s  w h i l e  i t  

i n t e r f e r e s  w i t h  t h e  r e c a l l  o f  a b s t r a c t  noun p a i r s  when 

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

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

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

l e a r n i n g  h i g h  I  p a i r s  a n d  i n t e r f e r e d  w i t h  l e a r n i n g  low I  

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

wou ld  b e  p a r t i c u l a r l y  f a c i l i t a t i v e  w i t h  h i g h  m p a i r s  was 

c o n d u c t e d  by  P a i v i o  a n d  Y u i l l e  ( 1 9 6 7 ) .  They f o u n d  t h a t  b o t h  

v e r b a l  m e d i a t i o n  and  i m a g e r y  i n s t r u c t i o n a l  s e t s  w e re  

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

n o t  o b t a i n e d .  The g e n e r a l  i m p o r t  o f  t h e  m e d i a t i o n  d a t a  w a s ,  

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

The r e p o r t e d  u s e  o f  i m a g e r y  was  d e t e r m i n e d  more  by t h e  i t e m  

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

A m a s t e r * s  t h e s i s  by S o g e r s  (1967) i n d i c a t e d  t h a t  

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

i n s t r u c t i o n s ,  b u t  n o t  f o r  c o n c r e t e  n o u n s .  C o n v e r s e l y ,  

G u p to n  and  F r i n c k e  (1970) f o u n d  t h a t  i m a g e r y  i n s t r u c t i o n s  

f a c i l i t a t e d  f r e e  r e c a l l  f o r  n o u n - v e r b  p a i r s  when t h e  i m a g e r y
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v a l u e  o f  t h e  n o u n s  was h i g h ,  b u t  n o t  when i t  was  l o w .

P a i v i o  (1971)  b e l i e v e d  t h a t  t h e  e m p i r i c a l  

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

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

used  i n  t h e s e  e x p e r i m e n t s .  I t  seem ed  t h a t  t h e  p ro b le m  i n  

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

h y p o t h e s i s  a b o v e  was  l i k e l y  a  m e t h o d o l o g i c a l  o n e  h a v i n g  t o  

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

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

The i n t e r a c t i o n  was f i n a l l y  c o n f i r m e d  by P a i v i o  and  

F o th  (1970)  in an e x p e r i m e n t  i n  which p a r t i c i p a n t s  were 

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

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

w i t h i n - S s ,  p a r t i c i p a n t s  w e r e  r e q u i r e d  t o  g e n e r a t e  image 

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

v a r i e d  i t e m  by i t e m .  With t h i s  d e g r e e  o f  e x p e r i m e n t a l  

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

s e t  and  p a i r  c o n c r e t e n e s s  was c o n f i r m e d .  The im a g e  s e t  was 

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

a b s t r a c t  p a i r s .

A m o d i f i e d  g e n e r a l i z a t i o n  o f  t h i s  h y p o t h e s i s  was t e s t e d  

i n  t h i s  r e s e a r c h .  I t e m s  w e re  c o n c e p t  l a b e l s  a n d  t h e i r  

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

d e f i n i t i o n s  was v a r i e d ,  w i t h  t h e  image s e t  a g a i n  e x p e c t e d  to  

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

e x p e c t e d  t o  bs s u p e r i o r  on t h e  a b s t r a c t  d e f i n i t i o n s .  A h i g h

Reproduced  with permission of the copyright owner. Further reproduction prohibited without permission.

 
 
 
 

 
 
 

PREVIE
W



- m

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

s i m i l a r  t o  P a i v i o  and F o t h * s ,  r e q u i r i n g  p a r t i c i p a n t s  t o  

w r i t e  o u t  r e p r e s e n t a t i o n s  o f  p r o c e s s i n g  c o d e s .

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

(1970) h a s  w r i t t e n  some comments  which seem a p p r o p r i a t e .  

”I t  t u r n s  o u t  t h a t  c o n c r e t e  v i v i d  n o u n s  a r e  e a s i e r  t o  

rem em ber  t h a n  a b s t r a c t  o n e s .  T h i s  h a s  been  shown f o r  

p a i r e d - a s s o c i a  t e s  by A l l a n  P a i v i o  an d  h i s  c o l l a b o r a t o r s  a t  

W e s t e rn  O n t a r i o  ( P a i v i o , 1965;  P a i v i o , Y u i l l e  a n d  S m y t h e ,1 9 6 6 ;  

P a i v i o  and  H a d i g a n , 1 968) and f o r  f r e e  r e c a l l  b y  T u l v i n g ,  

M c N u l ty ,  and O z i e r  (1965) a t  T o r o n t o .  The mnemonic 

s u p e r i o r i t y  o f  e a s i l y  p i c t u r a b l e  w o rd s  ( f o r  t h i s  i s  w h a t  t h e  

e x p e r i m e n t s  a r e  d e a l i n g  w i th )  i s  t h u s  f i r m l y  e s t a b l i s h e d ” 

( N e i s s e r ,  1 9 7 0 ; p .  167) .

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

a b o v e  e f f e c t s .  Sheehan  (1972) h a s  i n v e s t i g a t e d  t h e  r o l e  o f  

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

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

f a m i l i a r i t y .  His  r e s u l t s  g e n e r a l l y  c o n s i s t e n t l y  r e p l i c a t e  

t h e  e f f e c t  t h a t  more c o n c r e t e  a s  com pared  w i t h  a b s t r a c t  

nouns  a r e  r e c o g n i z ed u n d e r  i n c i d e n t a l  t h a n  i n t e n t i o n a l  

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

i m a g e r s .  And, i t  d i d  n o t  o c c u r  on r e c a l l .  H ow ever ,  t h i s  

s u g g e s t e d  an  i m a g i s t  o r i e n t e d  r e c o g n i t i o n  t h e o r y ,  a c c o r d i n g  

t o  S h e e h a n ,  w i t h  i n c i d e n t a l  l e a r n i n g  more l i k e l y  t o  b e n e f i t  

f rom i m a g e r y  t h a n  i n t e n t i o n a l  l e a r n i n g .  The i m p l i c a t i o n  f o r
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