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A b s tra c t

EFFECTS OF INSTRUCTIONS AND STIMULUS REPRESENTATION ON 

SELECTIVE LEARNING IN CHILDREN

A dele E . G o t t f r i e d  

A d v is e r i  P r o f e s s o r  P h y l l i s  A. Katz

S e le c t iv e  l e a r n in g  p a t t e r n s  o f  c h i ld r e n  were i n v e s t ig a te d  

u s in g  in c i d e n t a l  l e a r n in g  m ethodo logy . S in ce  i n c i d e n t a l ,  i n  

c o n t r a s t  to  i n t e n t i o n a l  l e a r n in g  o c c u rs  in  th e  ab sen ce  o f  i n 

s t r u c t i o n s  w hich p re p a re  th e  s u b je c t  f o r  l a t e r  r e t e n t i o n  t e s t s ,  

a  s u b je c t  h as  r e l a t i v e l y  more freedom  to  choose to  a t t e n d  to  

and l e a r n  o n ly  a  p o r t io n  o f  th e  p r e s e n te d  in fo rm a tio n  ( th u s  

e x e r c i s in g  s e l e c t i v i t y ) .  F re v io u s  r e s e a r c h  s u g g e s te d  t h a t  

s e l e c t i v i t y  seemed to  in c r e a s e  o r  d e c re a s e  w ith  developm en t in  

r e l a t i o n  to  d i f f e r e n t  i n c i d e n t a l  l e a r n in g  p a ra d ig m s. F o r s tu d ie s  

i n  w hich in c i d e n t a l  s t i m u l i  w ere p re s e n te d  w ith o u t a  c o n c u r re n t  

i n t e n t i o n a l  t a s k  (Type 1) i n c i d e n t a l  l e a r n in g  in c r e a s e d  w ith  age 

i n d i c a t i n g  d e c re a se d  s e l e c t i v i t y .  F o r s tu d i e s  in  w hich in c id e n ta l  

s t i m u l i  w ere p re s e n te d  w ith  a  s im u lta n e o u s  i n t e n t i o n a l  t a s k  

(Type 2) i n c i d e n t a l  l e a r n in g  rem ained  s t a b l e  o r  d e c re a se d  w ith  

a g e , w h ile  c o n c u r re n t  in te n t io n a l  l e a r n in g  in c r e a s e d ,  in d i c a t in g  

in c r e a s e d  s e l e c t i v i t y .  The p u rp o se  o f  th e  p r e s e n t  s tu d y  was to  

d e l i n e a t e  d ev e lo p m en ta l p ro c e s s e s  a s s o c ia te d  w ith  th e s e  seem in g ly  

d iv e r g e n t  t r e n d s .  In  a d d i t i o n ,  c h i l d r e n 's  s e l e c t i v e  l e a r n in g  

o f  s t i m u l i  c o r re s p o n d in g  to  d i f f e r e n t  d ev e lo p m en ta l l e v e l s  o f  

c o g n i t iv e  r e p r e s e n ta t i o n  had been  s e r i o u s ly  n e g le c te d  in  th e  

l i t e r a t u r e .  Most i n v e s t i g a t i o n s  em ployed u n r e la te d  s t im u l i
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w hich  n e c e s s i t a t e d  r o t e  p ro c e s s e s  f o r  r e c a l l .  I t  was a l s o  

th e  p u rp o se  o f  t h i s  s tu d y  to  d e te rm in e  th e  in f lu e n c e  o f  

s t im u lu s  r e p r e s e n t a t i o n  upon c h i l d r e n 's  s e l e c t i v e  l e a r n in g .

Based upon th e o ry  (developm ent o f  c o n c e p tu a l  r e p r e s e n ta 

t i o n )  and e m p ir ic a l  t r e n d s ,  i t  was h y p o th e s iz e d  t h a t  o ld e r  

c h i ld r e n  a r e  more f l e x i b l e  i n  e x e r c i s in g  s e l e c t i v i t y  th a n  

y o unger c h i l d r e n .  T hus, l e a r n in g  p a t t e r n s  o f  o ld e r  b u t  n o t  

you n g er c h i ld r e n  w ere e x p e c te d  to  be s i g n i f i c a n t l y  m o d ified  

by i n s t r u c t i o n a l  and s t im u lu s  v a r i a t i o n .  To t e s t  t h i s  hypo

t h e s i s ,  a  th re e -w a y  f a c t o r i a l  d e s ig n  was em ployed. The f a c t o r s  

were* (a )  ty p e  o f  i n s t r u c t i o n  (Type 1 v s .  2 ) ,  (b ) s tim u lu s  

r e p r e s e n ta t i o n  ( c o n c e p tu a l ly - ,  p e r c e p tu a l ly -  o r  u n r e l a t e d ) ,  

and (c )  d e v e lo p m e n ta l l e v e l  ( f i r s t -  and s i x t h - g r a d e r s ) .

S u b je c ts  w ere 168 w h i te ,  m id d le  c l a s s  c h i ld r e n  who 

w ere random ly a s s ig n e d  to  e x p e r im e n ta l  c o n d i t io n s .  An e q u a l 

number o f  f i r s t -  and s ix th - g r a d e  g i r l s  and boys w ere em ployed.

E ig h t  p a i r s  o f  c o lo re d  p i c tu r e s  w ere p re s e n te d  i n  each  

c o n d i t io n .  The same s t i m u l i  w ere u sed  in  a l l  c o n d i t io n s ,  b u t  

w ere p a i r e d  c o n c e p tu a l ly ,  p e r c e p tu a l ly  o r  in  u n r e la te d  m anner.

I n  th e  Type 1 c o n d i t io n  s u b je c ts  w ere i n s t r u c t e d  to  lo o k  

a t  th e  p i c t u r e s  b u t  w ere n o t  in fo rm ed  t h a t  th e y  would r e c e iv e  

l a t e r  r e t e n t i o n  t a s k s .  In  th e  Type 2 c o n d i t io n  s u b je c ts  w ere 

i n s t r u c t e d  to  lo o k  a t  a l l  s t im u l i  and to  remember th e  to p  

member o f  each  p a i r  f o r  l a t e r  r e t e n t i o n .  F ree  r e c a l l  and 

m atch in g  o f  p a i r s  taB ks w ere a d m in is te re d  fo llo w in g  s t im u lu s  

ex p o su re  t o  d e te rm in e  th e  in f lu e n c e  o f  i n s t r u c t i o n s  and

s tim u lu s  r e p r e s e n t a t i o n  on l e a r n in g .
R e s u l ts  r e v e a le d  t h a t  s e l e c t i v e  l e a r n in g  p a t t e r n s  o f
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b o th  age g ro u p s  w ere s i g n i f i c a n t l y  and s i m i l a r l y  m o d if ie d  by 

i n s t r u c t i o n s  and s t i m u l i .  I n c id e n ta l  l e a r n in g  was s i g n i f i c a n t l y  

s u p e r io r  f o r  s u b je c t s  i n  Type 1 com pared to  th o s e  i n  Type 2 

c o n d i t io n s ,  w h ile  l e a r n in g  o f  th e  to p  ( i n t e n t i o n a l — Type 2) 

s t im u lu s  was s i g n i f i c a n t l y  s u p e r io r  f o r  s u b je c ts  i n  Type 2 

com pared to  th o s e  i n  Type 1 c o n d i t io n s .  R e la t iv e  p r o p o r t io n s  

o f  i n t e n t i o n a l  ( to p )  to  t o t a l  s t im u lu s  r e c a l l  w ere n o t  s i g n i 

f i c a n t l y  d i f f e r e n t  betw een  th e  g ra d e s .  M atching  p e rfo rm an ce  

o f  s u b je c t s  i n  p e r c e p tu a l  c o n d i t io n s  was s i g n i f i c a n t l y  s u p e r io r  

to  t h a t  o f  s u b je c t s  in  c o n c e p tu a l c o n d i t io n s ,  whose m atch in g  

was s i g n i f i c a n t l y  s u p e r io r  to  t h a t  o f  s u b je c ts  in  u n r e la te d  

s t im u lu s  c o n d i t io n s .  D evelopm ental d i f f e r e n c e s  w ere r e l a t e d  

to  th e  l e v e l  r a t h e r  th a n  th e  p a t t e r n  o f  r e t e n t i o n .  Type 1 

i n s t r u c t i o n s  enhanced  s ix th - g r a d e r s *  f r e e  r e c a l l  o f  i n c i d e n t a l  

s t i m u l i  and p a i r s  to  a  s i g n i f i c a n t l y  g r e a t e r  e x te n t  th a n  f o r  

f i r s t - g r a d e r s ,  w h ile  Type 2 c o n d i t io n s  enhanced  f i r s t - g r a d e r s '  

t o t a l  s t im u lu s  r e c a l l  to  a  s i g n i f i c a n t l y  g r e a t e r  d e g re e  th a n  

f o r  s ix t h - g r a d e r s .

S e l e c t i v i t y  d id  n o t  in c r e a s e  o r  d e c re a s e  w ith  age b u t  

was r e l a t e d  to  e x p e r im e n ta l  c o n d i t io n s  f o r  a l l  s u b j e c t s .

The r e s u l t i n g  d ev e lo p m en ta l d i f f e r e n c e s  in d ic a te d  t h a t  r e l a t i v e l y  

n o n s t r u c tu r e d  c o n d i t io n s  enhanced o ld e r  s u b j e c t s '  r e c a l l  to  a  

g r e a t e r  e x te n t  r e l a t i v e  to  y o unger s u b je c t s ,  w h ile  y o u n g er 

s u b j e c t s '  r e c a l l  was f a c i l i t a t e d  by  r e l a t i v e l y  s t r u c tu r e d  

c o n d i t io n s  com pared to  o ld e r  s u b je c t s .  P ro d u c tio n  d e f ic ie n c y  

a n d /o r  r e t r i e v a l  i n e f f i c i e n c i e s  o f  y o u n g er r e l a t i v e  to  o ld e r  

c h i ld r e n  a r e  p ro c e s s e s  advanced  to  e x p la in  th e  d e v e lo p m e n ta l 

d i f f e r e n c e s .  The s i m i l a r i t y  o f  you n g er and o ld e r  c h i l d r e n 's
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u se  o f  r e p r e s e n t a t i o n  i s  d i s c u s s e d , a s  w e l l  a s  th e  in f lu e n c e  

o f  Type 1 and 2 d e s ig n s  on s e l e c t i v e  l e a r n in g  p a t t e r n s .  A 

d e f i n i t i o n  o f  s e l e c t i v i t y  w hich  a c c o u n ts ’ f o r  com ponents 

r a t h e r  th a n  t o t a l  am ount o f  l e a r n in g  i s  p ro p o se d .
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CHAPTER I

INTRODUCTION

I n t e r e s t  i n  i n c i d e n t a l  l e a r n in g  in  c h i ld r e n  h a s  p r o l i 

f e r a t e d  d u r in g  th e  p a s t  few y e a r s .  Such s tu d i e s  p ro v id e  

a n  o p p o r tu n i ty  to  i n v e s t i g a t e  th e  developm ent o f  s e l e c t i v e  

p ro c e s s e s  i n  a t t e n t i o n  (Hagen & H a le , 1973) and le a r n in g  

(S te v e n so n , 1 9 7 2 ). I n c id e n ta l  l e a r n in g ,  i n  c o n t r a s t  to  

i n t e n t i o n a l  l e a r n in g ,  o c c u rs  in  th e  ab sen ce  o f  i n s t r u c t i o n s  

w hich p re p a re  th e  s u b je c t  f o r  l a t e r  r e t e n t i o n  t e s t s  (Postm an,

1 9 6 4 ). T h e re fo re ,  a  s u b je c t  h a s  r e l a t i v e l y  more freedom  

to  choose to  a t t e n d  t o  and l e a r n  o n ly  a  p o r t io n  o f  th e  

p r e s e n te d  in fo rm a tio n  ( th u s  e x e r c i s in g  s e l e c t i v i t y )  in  

i n c i d e n t a l  a s  opposed to  i n t e n t i o n a l  l e a r n in g  c o n d i t io n s .

A cco rd in g  t o  Postm an (1 9 6 4 ), i n s t r u c t i o n s  " a c t iv a t e  

re sp o n s e s  to  th e  m a te r ia l s "  (p . 189) w hich  f a c i l i a t e  

l e a r n in g .  Such re s p o n s e s  in c lu d e  l a b e l i n g  and r e h e a r s a l ,  

among o t h e r s .  T hus, i n t e n t i o n a l  l e a r n in g  sh o u ld  be s u p e r io r  

t o  i n c i d e n t a l  l e a r n in g  due to  th e  s u b je c ts *  u se  o f  d e l i b e r a t e ,  

o rg a n iz e d  l e a r n in g  s t r a t e g i e s  w hich a r e  a c t i v a t e d  by i n s t r u c 

t i o n s .  R esea rch  w ith  a d u l t s  h a s  in d ic a te d  t h a t  i n t e n t i o n a l  

l e a r n in g  i s  u s u a l ly  s u p e r io r  to  i n c i d e n t a l  l e a r n in g  (M cLaughlin, 

I9 6 5 i P ostm an , 1 9 6 4 ). D evelopm ental s t u d i e s ,  how ever, 

have shown t h a t  i n s t u c t i o n s  may n o t  n e c e s s a r i l y  s e rv e  th e  

same r o l e s  i n  th e  l e a r n in g  o f  c h i ld r e n .

1
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In  some in s t a n c e s ,  w ith  a d u l t  s u b j e c t s ,  i n c id e n ta l  

l e a r n in g  may be e q u iv a le n t  o r  even s u p e r io r  to  i n t e n t i o n a l  

l e a r n in g .  Such i s  th e  c a se  when re sp o n s e s  to  th e  m a te r ia l s  

a r e  s tr e n g th e n e d  th ro u g h  g e n e ra l  a c t i v i t i e s  w hich o r i e n t  

th e  l e a r n e r  to  th e  m a te r ia l s  even  in  th e  ab sen ce  o f  

i n t e n t i o n a l  i n s t r u c t i o n s  (M cLaughlin, 19 6 5 1  Postm an, 196*0.

Such o r i e n t i n g  t a s k s ,  a s  th e y  a r e  c a l l e d ,  a llo w  th e  l e a r n e r  

t o  l a b e l  a n d /o r  r e h e a r s e  s t im u lu s  m a te r ia l s  w ith o u t  i n d i c a t in g  

t h a t  r e t e n t i o n  w i l l  be  t e s t e d .  F o r in s ta n c e ,  a  s u b je c t  

m ig h t be ask ed  to  r a t e  c e r t a i n  s y l l a b l e s  on p h o n e tic  s i m i l a r i t y  

w ith o u t  b e in g  s p e c i f i c a l l y  a sk ed  to  remember th e  s y l l a b l e s .

I t  would be e x p e c te d  t h a t  su b se q u e n t r e t e n t i o n  would be 

s u p e r io r  f o r  s u b je c ts  l e a r n in g  i n c i d e n t a l  m a te r ia l s  w i th ,  

r a t h e r  th a n  w i th o u t ,  o r ie lb in g  t a s k s .  When o r i e n t i n g  ta s k s  

a r e  o m it te d , i n t e n t i o n a l  le a r n in g  sh o u ld  be  s u p e r io r  to  

i n c i d e n t a l  l e a r n in g .  S tu d ie s  o f  i n c i d e n t a l  l e a r n in g  co n d u cted  

w ith  c h i ld r e n ,  how ever, do n o t  u n e q u iv o c a lly  d e m o n s tra te  

s u p e r io r  i n t e n t i o n a l  l e a r n in g  r e l a t i v e  to  i n c id e n ta l  l e a r n in g  

a d m in is te re d  w ith o u t  o r i e n t i n g  t a s k s .

D i f f e r e n t  t h e o r e t i c a l  ap p ro ach es  have been  advanced 

to  e x p la in  th e  s e l e c t i o n  p ro c e s s e s  in v o lv e d  in  i n c i d e n t a l  

and i n t e n t i o n a l  l e a r n in g .  The n a tu r e  o f  th e  s t im u lu s  i s  

an  im p o r ta n t  so u rc e  o f  s e l e c t i v i t y  i n  a l l  a p p ro a c h e s .

Postm an (1964) p o s tu l a t e s  t h a t  s t im u lu s  c h a r a c t e r i s t i c s ,  such  

a s  m e a n in g fu ln e ss  in f lu e n c e  s u b j e c t s '  r e s p o n s e s  to  th e  

m a te r ia l s  (su ch  a s  l a b e l in g  and em ploying  a s s o c i a t i o n s )  w hich 

in f lu e n c e  i n c i d e n t a l  and i n t e n t i o n a l  r e c a l l .  T hus, c h a r a c t e r 

i s t i c s  o f  th e  s t i m u l i  a f f e c t  s u b je d b ' s e l e c t i v e  l e a r n in g  by
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e n h an c in g  o r  d im in is h in g  re s p o n s e s  p ro d u ced  i n  r e l a t i o n  to  

su ch  m a t e r i a l s .  B e rly n e  (1 9 6 3 )* on "the o th e r  h and , s t r e s s e s  

th e  r o l e  o f  sy m b o lic  and  c o g n i t iv e  p ro c e s s e s  r e l a t e d  to  

s e l e c t i v i t y  in  i n c i d e n t a l  l e a r n in g ,  r a t h e r  th a n  em p h asiz in g  

v e r b a l  and a s s o c i a t i v e  p r o c e s s e s .  A ccord ing  to  B e r ly n e , 

i n c i d e n t a l  l e a r n in g  in c r e a s e s  when s t i m u l i  a r e  c h a r a c te r iz e d  

by c o l l a t i v e  p r o p e r t i e s  r e l a t i v e  to  th e  i n d i v i d u a l 's  

sy m b o lic  s t r u c t u r e s .  C o l l a t iv e  p r o p e r t i e s ,  su ch  a s  n o v e l ty ,  

s u r p r i s e , o r c h a n g e  a c t i v e l y  in v o lv e  th e  p e rso n  in  a  co m p ariso n  

o f  th e  s t i m u l i  w ith  o th e r s  a l s o  p r e s e n t  i n  th e  s t im u lu s  

f i e l d ,  o r  w ith  th o s e  t h a t  have b een  p r e v io u s ly  e n c o u n te re d  

and s y m b o lic a l ly  s to r e d .  T h e re fo re ,  c o l l a t i v e  s t i m u l i  e l i c i t  

in c r e a s e d  a t t e n t i o n  and th u s  enhance i n c i d e n t a l  l e a r n in g .  

Though b o th  o f  th e s e  t h e o r i e s  may have r e le v a n c e  to  a d u l t  

l e a r n in g ,  o th e r  p r o c e s s e s  may be in v o lv e d  i n  s e l e c t i v e  

l e a r n in g  and a t t e n t i o n  in o c h i ld r e n .  F o r exam ple , th e  a b i l i t y  

o f  c h i ld r e n  to  fo c u s  d i f f e r e n t i a l l y  upon i n t e n t i o n a l  and 

i n c i d e n t a l  s t i m u l i  may in c r e a s e  w ith  d ev e lo p m en t, a s  w e l l  

a s  t h e i r  a b i l i t y  to  r e p r e s e n t  s t i m u l i  s y m b o lic a l ly .  These 

l a t t e r  p ro c e s s e s  a r e  th e  fo c u s  o f  th e  p r e s e n t  s tu d y . In  

o r d e r  to  e l u c i d a t e  them , i t  i s  n e c e s s a ry  t o  exam ine th e  

p arad ig m s em ployed.

In  i n v e s t i g a t i n g  i n c i d e n t a l  l e a r n in g  i n  c h i ld r e n ,  two 

ty p e s  o f  m e th o d o lo g ie s  have b een  u s e d . These parad igm s 

have b een  r e f e r r e d  t o  by Postm an (1964) a s  Type 1 and 

Type 2 . Type 1 s tu d i e s  a r e  th o s e  in  w hich s u b je c ts  a r e  

s im p ly  exposed  t o  m a te r ia l s  w ith o u t  any  s p e c i f i c  i n s t r u c t i o n s  

r e g a rd in g  r e t e n t i o n .  F o llo w in g  e x p o su re , th e  s u b j e c t s '
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r e t e n t i o n  i s  t e s t e d .  W ith in  t h i s  p ard d ig m , t. • ^1

s e l e c t i o n  can  o c c u r  w ith  r e s p e c t  to  b o th  th e  ty p e  o f  m a te r ia l  

le a rn e d  and th e  am ount. In  c o n t r a s t ,  Type 2 s tu d i e s  a r e  

th o s e  in  w hich  s u b je c t s  a r e  i n s t r u c t e d  to  l e a r n  a  s p e c i f i c  

( i . e .  i n t e n t i o n a l )  t a s k .  P re s e n te d  s im u lta n e o u s ly  w ith  th e  

i n t e n t i o n a l  l e a r n in g  s t im u l i  a r e  o th e r  s t i m u l i  w hich a r e  

i n c i d e n t a l  to  th e  l e a r n in g  t a s k ,  and w hich th e  s u b je c t  i s  

n o t  i n s t r u c t e d  to  l e a r n .  W ith in  t h i s  l a t t e r  p a rad ig m , th e  

r e l a t i o n  o f  i n c i d e n t a l  t o  i n t e n t i o n a l  s t im u l i  may v a ry .  

I n c id e n ta l  s t i m u l i  may be e i t h e r  i n t r i n s i c  o r  e x t r i n s i c  to  

th e  i n t e n t i o n a l  s t i m u l i .  I n t r i n s i c  i n c i d e n t a l  s t i m u l i  a r e  

p r e s e n te d  a s  i n t e g r a l  com ponents o f  th e  i n t e n t i o n a l  s t i m u l i ,  

b u t  in  a  way w hich seems i r r e l e v a n t  f o r  l e a r n in g .  For 

exam ple, w ords to  be le a rn e d  may be p r in t e d  in  v a r io u s  c o lo r s ,  

and th e  c o lo r  cu es  w i l l  s u b s e q u e n tly  be u sed  to  m easure 

i n c i d e n t a l  l e a r n i n g .  E x t r i n s i c  i n c i d e n t a l  s t im u l i  a r e  

t y p i c a l l y  p r e s e n te d  a s  s e p a r a te  e le m e n ts  o f  th e  e x p e r im e n ta l  

s i t u a t i o n ,  f o r  exam ple, p r e s e n t in g  g e o m e tr ic  form s n e x t  to  

w ords in  a  l i s t .  In  a l l  s i t u a t i o n s ,  th e  m easure o f  

i n t e n t i o n a l  l e a r n in g  i s  d e f in e d  by th e  i n s t r u c t i o n s ,  w h ile  

i n c i d e n t a l  l e a r n in g  i s  m easured  th ro u g h  r e t e n t i o n  o f  i r r e l e v a n t  

s t i m u l i .  S e le c t io n  in  Type 2 t a s k s  h a s  b een  d e f in e d  i n  t h e '  

d e v e lo p m e n ta l l i t e r a t u r e  a s  th e  r e l a t i v e  am ounts o f  i n t e n t i o n a l  

and. i n c i d e n t a l  s t i m u l i  le a rn e d  by  s u b je c t s .  Type 2 p arad igm s 

a l s o  a llo w  f o r  th e  i n v e s t i g a t i o n  o f  s e l e c t i v e  l e a r n in g  o f  

p a r t i c u l a r  s t i m u l i .

D evelopm ental s tu d i e s  o f  i n c i d e n t a l  l e a r n in g  have had 

a s  t h e i r  m a jo r aim  th e  s tu d y  o f  s e l e c t i v e  a t t e n t i o n  i n  c h i ld r e n .
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The m a jo r i ty  o f  s tu d i e s  co n d u c ted  w ith  c h i ld r e n  have been  

Type 2 d e s ig n s  u s in g  e x t r i n s i c  i n c i d e n t a l  s t i m u l i .  S e le c t iv e  

a t t e n t i o n  to  t a s k - r e l e v a n t  ( i n t e n t i o n a l )  and t a s k - i r r e l e v a n t  

( in c id e n ta l )  m a te r ia l s  i s  i n f e r r e d  from  th e  c h i l d r e n 's  re s p o n s e s  

on r e t e n t i o n  t e s t s .  I t  i s  th u s  assum ed t h a t  s e l e c t i v e  

a t t e n t i o n  h as  o c c u rre d  to  th e  s t i m u l i  w hich a r e  r e c a l l e d  

(Hagen & H a le , 1 9 7 3 ). T here  i s  a  p rob lem  i n  t h i s  a ssu m p tio n , 

how ever. S in ce  t e s t s  o f  r e t e n t i o n  in v o lv e  memory, and s in c e  

memory i t s e l f  i s  a f f e c t e d  by l e a r n in g ,  i t  i s  n o t  a t  a l l  e v id e n t  

t h a t  s e l e c t i v i t y  i n  c h i l d r e n 's  i n c i d e n t a l  l e a r n in g  i s  due 

to  a t t e n t i o n  r a t h e r  th a n  memory. However, u s in g  d i f f e r e n t  

ty p e s  o f  r e t e n t i o n  t e s t s  may ta p  p ro c e s s e s  w hich a r e  d i f f e r 

e n t i a l l y  s e n s i t i v e  to  a t t e n t i o n  and memory. W ith in  i n c i d e n t a l  

l e a r n in g  s t u d i e s ,  re c o g r i t io n  and r e c a l l  t e s t s  have d e m o n s tra te d  

d i f f e r e n t  p a t t e r n s  o f  r e t e n t i o n  (M cLaughlin, 1965» S ie g e l  & 

C o r s in i ,  1 9 6 9 1  von W rig h t, 1 9 7 3 ). R e c o g n itio n  t a s k s  a p p e a r  

to  be more s e n s i t i v e  t o  a t t e n t i o n ,  w hereas r e c a l l  may be more 

s e n s i t i v e  to  memory f a c t o r s  (S ie g e l  & C o r s in i ,  1 9 6 9 ) .

Not a l l  re v iew s  o f  c h i l d r e n 's  i n c i d e n t a l  l e a r n in g  have 

d i f f e r e n t i a t e d  th e  l i t e r a t u r e  a c c o rd in g  to  ty p e  o f  m ethodology 

em ployed ( e .g .  Hagen & H a le , 1973f S te v e n so n , 1 9 7 0 ). F a i lu r e  

to  do t h i s  has  r e s u l t e d  in  c o n t r a d ic to r y  d ev e lo p m e n ta l t r e n d s .

In  some in s t a n c e s ,  f o r  exam ple , no change o r  d e c re a s e s  i n  

am ount o f  i n c i d e n t a l  l e a r n in g  have o c c u rre d  w ith  age (Maccoby 

& H agen, 1 9 6 5 1  Hagen, 1 9 6 7 ) .  In  o th e r  s tu d i e s  c u r v i l i n e a r  

r e l a t i o n s h i p s  w ith  age have b een  found  ( S ie g e l  & S te v e n so n ,

1 9 6 5 ) , and in c r e a s e s  w ith  age have a l s o  been  o b ta in e d  (V aughan, 

1 9 6 8 ) .  Such d i s p a r a t e  f in d in g s  become more c o h e re n t  when th e
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p a r t i c u l a r  m ethodolgy  em ployed i s  ta k e n  in to  c o n s id e r a t io n .  

The n e x t  p o r t io n  o f  t h i s  p a p e r  w i l l  rev ie w  th e  d ev e lo p m en ta l 

t r e n d s  o b ta in e d  in  c h i l d r e n 's  i n c i d e n t a l  l e a r n in g ,  a s  th e y  

have b een  found w ith  Type 1 and Type 2 m e th o d o lo g ie s  

d e l in e a te d  a b o v e .*

Review o f  I n c id e n ta l  L e a rn in g  S tu d ie s  w ith  a  

C o n cu rre n t I n te n t i o n a l  T ask  (Type 2)

Type 2 d ev e lo p m en ta l s tu d ie s  o f  i n c i d e n t a l  l e a r n in g  

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

th a n  studies u s in g  Type 1 m ethodo logy . S e l e c t i v i t y  may 

be d e f in e d  a s  l e a r n in g  p a r t i c u l a r  s t i m u l i  a t  th e  ex p en se  - 

o f  o th e r s .  L e a rn in g  may be more o r  l e s s  s e l e c t i v e  on a  

v a r i e t y  o f  d im en sio n s  one o f  w hich i s  th e  t o t a l  am ount o f  

l e a r n in g .  F o r t h i s  d im en sio n , th e  g r e a t e r  th e  t o t a l  amount 

o f  l e a r n in g ,  th e  l e s s  th e  d e g re e  o f  s e l e c t i v i t y  m a n ife s te d .  

T h is  p o s i t i o n  s tem s from  two s o u rc e s .  F i r s t ,  Postm an (196*0 

s t a t e s  t h a t  i n c i d e n t a l  l e a r n in g  i s  more s e l e c t i v e  th a n  

i n t e n t i o n a l  l e a r n in g  s in c e  r e s p o n s e s  a r e  l e s s  l i k e l y  to  be 

made to  a s  many o f  th e  s t i m u l i  in  th e  fo rm e r a s  in  th e  

l a t t e r .  T hus, o v e r a l l  amount o f  l e a r n in g  i s  l i k e l y  to  be 

lo w er i n  i n c i d e n t a l  th a n  i n t e n t i o n a l  l e a r n i n g .  G e n e ra l iz in g

1S in c e  th e  m a jo r i ty  o f  d e v e lo p m e n ta l s tu d i e s  have 
em ployed Type 2 m ethodo logy , t h i s  p arad ig m  w i l l  be rev iew ed  
f i r s t .  T rends from  th e s e  s tu d i e s  w i l l  form  a  b a s i s  f o r  
co m p ariso n  w ith  Type 1 s t u d i e s .  The d e s ig n a t io n s  o f  Type 1 
ana  Type 2 w i l l  be  used  to  r e f e r  to  th e  parad ig m s a s  
d e f in e d  ab o v e .
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from  t h i s  p o s i t i o n ,  in  i n c i d e n t a l  l e a r n in g  d e c re a se d  

l e a r n in g  d e n o te s  in c r e a s e d  s e l e c t i v i t y .  Second , th e  word 

s e l e c t i o n  i t s e l f  im p lie s  t h a t  l e a r n in g  "more* i s  g lo b a l  

r a t h e r  th a n  p a r t i c u l a r .

A second  d im en sio n  in  w hich s e l e c t i v i t y  may be  m a n ife s te d  

r e l a t e s  to  th e  n a tu r e  o f  th e  i n c i d e n t a l  m a t e r i a l s .  S t im u li  

may v a ry  w ith  re g a rd  to  t h e i r  co rrespondence  w ith  c h i l d r e n 's  

c o g n i t iv e  a b i l i t i e s  a n d /o r  l e a r n in g  s t r a t e g i e s .  T hus, 

c h i ld r e n  o f  d i f f e r e n t  d ev e lo p m en ta l l e v e l s  may be in c l in e d  

to  s e l e c t i v e l y  l e a r n  some ty p e s  o f  m a te r ia l s  more r e a d i l y  

th a n  o th e r  ty p e s .  A g r e a t e r  d e g re e  o f  s e l e c t i v i t y  would be 

evdidfenced by d i f f e r e n t i a l  l e a r n in g  betw een  ty p e s  o f  m a t e r i a l s ,  

w h ile  l e s s  s e l e c t i v i t y  w ould be e v id en c ed  by e q u iv a le n t  

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

such  m a t e r i a l s .  These two d im en sio n s  w i l l  s e rv e  a s  th e  

c r i t e r i a  by w hich th e  developm en t o f  s e l e c t i v e  l e a r n in g  w i l l  

be  an a ly z e d  in  th e  p r e s e n t  re v ie w .

A s e r i e s  o f  s tu d i e s  h a s  b een  co n d u cted  by Hagen and 

h i s  a s s o c i a t e s  i n v e s t i g a t i n g  d ev e lo p m e n ta l a s p e c t s  o f  

in c d e n ta l  l e a r n in g .  The g e n e ra l  p arad ig m  in v o lv e d  e x t r i n s i c ,  

Type 2 m a te r ia l s  in  w hich th e  c e n t r a l  ( i n t e n t i o n a l )  t a s k  

was r o t e  r e c a l l  o f  th e  s e r i a l  p o s i t i o n  o f  a  s e r i e s  o f  

p i c t u r e s  s t i m u l i  p r e s e n te d  on c a r d s .  Each o f  th e  i n t e n t i o n a l  

s t i m u l i  was p a i r e d  w ith  a n o th e r  on th e  same c a r d .  The 

in c i d e n t a l  t a s k  was f o r  s u b je c ts  t o  remember th e  p a i r e d  

s t i m u l i .  S u b je c ts  w ere n o t  i n s t r u c t e d  to  l e a r n  thfese 

p a ire d  a s s o c i a t i o n s  p r i o r  to  t e s t s  o f  r e t e n t i o n .  Both



8

c e n t r a l  and in c i d e n t a l  l e a r n in g  in v o lv e d  r o t e  memory.

In  an  e a r ly  s tu d y ,  Maccoby and Hagen (1 9 6 5 ) i n v e s t i 

g a te d  i n t e n t i o n a l  and i n c id e n ta l  l e a r n in g  to  d e te rm in e  

th e  e f f e c t s  o f  e x tra n e o u s  in fo rm a tio n  on th e  s e l e c t i v e  l e a r n -  

i n t  o f  t a s k - r e l e v a n t  and t a s k - i r r e l e v a n t  s t i m u l i .  S u b je c ts  

w ere f i r s t - ,  t h i r d - ,  f i f t h -  and s e v e n th -g ra d e ,  e t h n i c a l l y  

m ixed c h i ld r e n  who had b een  m atched on g e n e ra l  i n t e l l i g e n c e  

betw een  c o n d i t io n s .  S t im u li  w ere a  s e r i e s  o f  p i c t u r e  c a rd s  

w ith  c o lo re d  b a ck g ro u n d s . The c a rd s  w ere d is p la y e d  in  

an  a r r a y  to  th e  s u b je c t ,  and th e n  w ere tu rn e d  o v e r  to  h id e  

th e  p i c t u r e s  and m atched c o lo r s .  The i n t e n t i o n a l  t a s k  was 

a  s e r i a l  p o s i t i o n  t a s k  in  w hich s u b je c ts  w ere ask ed  to  

p o in t  to  th e  c a rd  whose background  c o lo r  m atched a  c o lo re d  

c h ip  shown by th e  e x p e r im e n te r  w h ile  th e  f r o n t  o f  th e  ca rd  

was h id d en  from  th e  s u b je c ts *  v iew . The c e n t r a l  t a s k  s c o re  

was th e  num ber o f  t im e s  th e  s u b je c t  c o r r e c t l y  p o in te d  to  th e  

c a rd s  w hich m atched th e  c o lo re d  c h ip s .  The in c id e n ta l  

t a s k  c o n s is te d  o f  i d e n t i f y i n g  th e  p i c t u r e  th a th h a d  ap p ea red  

w ith  each  c o lo r .  The in c i d e n t a l  r e t e n t i o n  s c o re  was th e  

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

w ith  background  c o l o r s .  In  a d d i t i o n ,  a  d i s t r a c t o r  was 

in c lu d e d  f o r  h a l f  th e  s u b je c t s  w hich r e q u i r e d  them  to  l i s t e n  

to  a  ta p e  o f  p ia n o  m usic  and ta p  w henever a  b a s s  n o te  was 

h e a rd .  T h is  d i s t r a c t o r  was p ro v id e d  to  in c r e a s e  in fo rm a tio n  

o v e r lo a d . R e s u l ts  in d ic a te d  t h a t  c e n t r a l  t a s k  r e c a l l  

in c r e a s e d  w ith  a g e . However, an  i n t e r a c t i o n  betw een  age 

and c e n t r a l  v s .  i n c i d e n t a l  r e c a l l  r e v e a le d  t h a t  s e v e n th -
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g ra d e r s  d is p la y e d  s i g n i f i c a n t l y  l e s s  i n c i d e n t a l  r e c a l l  com

p a re d  to  y o u n g er s u b je c t s .  D i s t r a c t i o n  a f f e c t e d  c e n t r a l  

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

d i s t r a c t i o n  r e s u l t e d  in  d e c re a s e d  i n t e n t i o n a l  l e a r n in g .

G en e ra l a b i l i t y  d id  n o t  haVe a  c o n s i s t e n t  n o r  seem in g ly  

s i g n i f i c a n t  r o l e  in  i n c i d e n t a l  and c e n t r a l  l e a r n in g  a s  

judged  by th e  low m ag n itu d es  o f  th e  c o r r e l a t i o n s  betw een  I .Q . 

and r e t e n t i o n  s c o r e s ,  a s  w e l l  a s  v a r i a b l e  d i r e c t i o n s  o f  such  

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

Hagen (1 9 6 7 ) s tu d ie d  m idd le  c l a s s  c h i ld r e n  in  g ra d e s  

o n e , t h r e e ,  f iv e  and se v e n . M a te r ia ls  in  t h i s  s tu d y  d i f f e r e d  

from  th o s e  u sed  in  th e  p r e v io u s ly  d e s c r ib e d  Maccoby and 

Hagen s tu d y  (1 9 6 5 )* B lack  l i n e  d raw in g s o f  two o b j e c t s ,  an  

an im al and h o u seh o ld  o b j e c t ,  w ere p a i r e d  on c a rd s  w ith  one 

p la c e d  above th e  o th e r .  A no ther s e t  o f  c a rd s  was in c lu d e d  

in  w hich o n ly  one o b je c t  ap p e a red  on a  c a r d .  D i s t r a c t i o n  

was in c lu d e d  f o r  h a l f  th e  s u b je c t s ,  in  th e  same m anner a s  

in  Maccoby and Hagen (1965) and f o r  th e  same p u rp o se . F o r 

th e  t a s k  u s in g  two o b je c t s  p e r  c a r d ,  th e  c e n t r a l  t a s k  was 

th e  same a s  in  Maccoby and Hagen*s s tu d y ,  e x c e p t t h a t  s u b je c t s  

lo c a te d  th e  p o s i t i o n  o f  th e o b je c t  r a t h e r  th a n  c o l o r s .  The 

i n c i d e n t a l  t a s k  c o n s is te d  o f  r e c o g n iz in g  p a i r s  o f  i n c i d e n t a l  

and c e n t r a l  s t i m u l i .

R e s u l ts  a g a in  in d ic a te d  t h a t  c e n t r a l  t a s k  p e rfo rm an ce  

in c r e a s e d  w ith  age and was h ig h e r  in  n o n d i s t r a c t i o n  th a n  

d i s t r a c t i o n  c o n d i t io n s .  One p i c t u r e  p e r  c a rd  was s i g n i f i c a n t l y  

e a s i e r  to  l e a r n  a t  a l l  g ra d e  l e v e l s  th a n  two p i c t u r e s  pper
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c a r d ,  i n d i c a t i n g  t h a t  th e  p re se n c e  o f  i n c i d e n t a l  s t i m u l i  

d i s t r a c t e d  a l l  s u b je c t s  d u r in g  c e n t r a l  t a s k  l e a r n in g  r e 

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

b u t  n o t  i n c i d e n t a l  r e c a l l ,  A Grade X Type o f  r e c a l l  i n t e r 

a c t io n  in d ic a te d  t h a t  w h ile  c e n t r a l  r e c a l l  in c r e a s e d  w ith  

a g e , i n c i d e n t a l  r e c a l l  d id  n o t  ch an g e . I n c id e n ta l  r e c a l l  

d id  n o t  d e c l in e  a t  th e  s e v e n th  g ra d e  a s  was found  in  th e  

p re v io u s  s tu d y .  C o r r e la t io n s  betw een  c e n t r a l  and i n c i d e n t a l  

r e c a l l  on th e  tw o - p ic tu r e  t a s k  w ere p o s i t i v e  th ro u g h  g rad e  

f i v e ,  and n e g a t iv e  a t  g ra d e  se v e n . O v e r a l l ,  b o th  th e  r e s u l t s  

o f  t h e  m ain a n a ly s e s  and c o r r e l a t i o n s  betw een  i n c i d e n t a l  

and c e n t r a l  l e a r n in g  su g g e s te d  t h a t  y o unger c h i l d r e n 's  l e a r n 

in g  showed l e s s  d i f f e r e n t i a t i o n  betw een  i n t e n t i o n a l  and i n d i 

d e n ta l  s im u l i  th a n  o ld e r  c h i l d r e n 's ,  p e rh a p s  a t t r i b u t s b l e  to  

e i t h e r  th e  l a c k  o f  d i s t i n c t i o n  betw een  i n t e n t i o n a l  and 

i n c i d e n t a l  s t i m u l i  by y o u n g er s u b je c t s ,  o r  t h e i r  p o o re r  i n 

t e n t i o n a l  l e a r n in g  r e l a t i v e  t o  o ld e r  s u b je c t s .

Hagen and Sabo (1 9 6 7 ) em ploying  th e  same t a s k  a s  Hagen 

(1 9 6 7 ) u sed  g roup  a d m in i s t r a t io n  w ith  s t i m u l i  p r e s e n te d  in  

b o o k le t  fo rm a t. Only th e  two o b je c t s  p e r  p i c t u r e  c o n d i t io n  

was u s e d , how ever. S u b je c ts  w ere in  g ra d e s  t h r e e ,  f i v e ,  sev en  

and n in e .  E x p e rim e n ta l m a n ip u la tio n s  in c lu d e d  1 (a )  i n s t r u c 

t i o n s  to  s u b je c t s  in  w hich th e  i n t e n t i o n a l  t a s k  was t o  l e a r n  

e i t h e r  p o s i t i o n s ,  p a i r s , o r  bo th*  and (b ) o r d e r  o f  r e p o r t  

o f  i n t e n t i o n a l  and in c i d e n t a l  s t i m u l i .  The r e s u l t s  i n d i 

c a te d  t h a t  w h ile  c e n t r a l  t a s k  p e rfo rm an ce  in c r e a s e d  w ith  

age and i n c i d e n t a l  l e a r n in g  rem ained  th e  sam e, th e  i n s t r u c t i o n s
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d e f in in g  th e  i n t e n t i o n a l  t a s k t d i d  n o t  have th e  same e f f e c t s  

f o r  p o s i t i o n s  a s  f o r  p a i r s .  I n s t r u c t io n s  i n d i c a t i n g  t h a t  

l e a r n in g  th e  p o s i t i o n s  was th e  i n t e n t i o n a l  t a s k  d id  n o t  

s i g n i f i c a n t l y  a f f e c t  p e rfo rm an ce  a t  any g ra d e ,  w h ile  i n s t r u c 

t i o n s  w ith  r e g a rd  to  p a i r s  d id  a f f e c t  p e rfo rm a n c e , b u t  o n ly  

f o r  s e v e n th -  and n in th - g r a d e r s .  O rd er o f  r e p o r t  d id  n o t  

a f f e c t  i f t t e n t io n a l  o r  i n c i d e n t a l  r e c a l l .  The la c k  o f  e f f e c t 

iv e n e s s  o f  i n s t r u c t i o n s  f o r  y o u n g er s u b je c t s ,  and t h e i r  

a lm o s t e q u iv a le n t  p e rfo rm an ce  i n  i n c i d e n t a l  and i n t e n t i o n a l  

l e a r n in g  in d ic a te d  a  l a c k  o f  s e l e c t i v i t y  i n  th e  l e a r n in g  

o f  y o u n g er c h i ld r e n  w hich was n o t  a f f e c t e d  by p r i o r  s e t .  S in ce  

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

s e l e c t i o n  o f  in fo rm a tio n  o c c u rre d  d u r in g  l e a r n in g  r a t h e r  

th a n  d u r in g  th e  r e t e n t i o n  p h a se .

D ruker and Hagen (1 9 6 9 ) ,  u s in g  th e  same i n c i d e n t a l  and 

i n t e n t i o n a l  t a s k s  a s  p re v io u s  s tu d i e s  and t e s t i n g  c h i ld r e n  

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

o f  th e  s t i m u l i  th ro u g h  two m a n ip u la t io n s !  (a )  s p a t i a l  s e p a ra 

t i o n  o f  th e  two o b je c t s  on th e  c a rd s  v s .  c o n tig u o u s  p o s i t i o n  o f  

th e  p b j e c t s j  and (b ) random a l t e r n a t i o n  v s .  n o n a l t e r n a t io n  

o f  th e  p o s i t i o n s  o f  a n im a ls  and o b j e c t s .  S u b je c ts  w ere b la c k ,  

w ork ing  c l a s s  c h i ld r e n  in  g ra d e s  f o u r ,  s i x  and e i g h t .  The 

c e n t r a l  r e c a l l  t a s k  was memory f o r  p o s i t i o n s ,  and, th e  i n c i d e n t a l  

t a s k  was memory f o r  th e  p a i r s  t h a t  ap p e a red  to g e th e r .  R e s u l ts  

f o r  c e n t r a l  l e a r n in g  c o r ro b o ra te d  e a r l i e r  f in d in g s  i n  w hich 

c e n t r a l  s c o re s  in c re a s e d  w ith  g ra d e  l e v e l .  None o f  th e  

e x p e r im e n ta l  c o n d i t io n s  a f f e c t e d  c e n t r a l  r e c a l l .  R e s u l ts  f o r
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i n c i d e n t a l  le a r n in g  in d ic a te d  t h a t  o n ly  s p a c in g  th e  s t im u l i  

a f f e c t e d  r e c a l l ,  r e s u l t i n g  in  d e c re a se d  l e a r n in g  s c o re s  

a t  a l l  a g e s .  T hus, in c r e a s in g  v i s u a l  d i s c r i m i n a b i l i t y  

th ro u g h  s p a t i a l  s e p a r a t io n  in c re a s e d  s e l e c t i v i t y  to  d i f f e r e n t  

s t im u lu s  com ponents, r e s u l t i n g  in  a  d e c re a s e  o f  i n c id e n ta l  

l e a r n in g .

P h y s ic a l  d i f f e r e n t i a t i o n  betw een  i n t e n t i o n a l  and in c i d e n t a l  

s t i m u l i  was a l s o  i n v e s t i g a t e d  by Sabo and Hagen (1973) and 

W heeler and Dusek (1973)» Sabo and Hagen found t h a t  r e c o g n i 

t i o n  s c o re s  f o r  i n t e n t i o n a l  s t i m u l i  im proved f o r  a l l  age 

groups ; ( t h i r d - ,  f i f t h -  and s e v e n th -g r a d e r s )  when a n im a ls  

and h o u seh o ld  o b je c t s  w ere y e llo w  and b lu e  r e s p e c t i v e l y ,  i n  

c o n t r a s t  t o  a  c o n d i t io n  in  w hich th e y  w ere b o th  b la c k  and 

w h ite .  W heeler and Dusek (1973) used  s p a t i a l l y  s e p a ra te d  

v s .  c o n tig u o u s  i n c i d e n t a l  and i n t e n t i o n a l  s t i m u l i  w ith  m ethod

o lo g y  s im i l a r  t o  t h a t  o f  D ruker and Hagen (19^9) • R e s u l ts  

e s s e n t i a l l y  r e p l i c a t e d  th o s e  found by th e  l a t t e r  i n v e s t i g a t o r s  

and w ere e x ten d ed  to  a  y o u n g er sam ple ( k in d e r g a r te n e r s ,  t h i r d -  

and f i f t h - g r a d e r s ) .  Age g ro u p s  w ere n o t  d i f f e r e n t i a l l y  

a f f e c t e d  by th e  s p a c in g .

In  summary, s e v e r a l  t r e n d s  w ere found in  th e  s tu d i e s  

rev iew ed  ab o v e . I n t e n t i o n a l  l e a r n in g  in c re a s e d  w ith  a g e , 

w h ile  i n c i d e n t a l  l e a r n in g  e i t h e r  rem ain ed  a t  a  p l a t e a u  o r  d e 

c re a s e d  w ith  in c r e a s in g  a g e . E s s e n t i a l l y  i d e n t i c a l  r e s u l t s  

w ere found by H ale  and P ip e r  (1973* 197^» i n  p r e s s )  and 

S ch u ck er (1972) u s in g  s im i l a r  m ethodo logy . T hus, r e l a t i v e  

to  t o t a l  amount o f  l e a r n in g ,  th e  d e g re e  o f  i n c i d e n t a l  l e a r n in g  

became p r o p o r t io n a te ly  s m a l le r  w ith  a g e , s u g g e s t in g  t h a t
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c h i l d r e n 's  s e l e c t i v e  p ro c e s s e s  te n d  to  c e n te r  on m a te r ia l  

d e f in e d  a s  t a s k - r e l e v a n t  w ith  in c r e a s in g  a g e . S e le c t iv e  

p ro c e s s e s  ten d e d  to  be enhanced  by v i s u a l  s e p a r a t i o n ,  a  

c o n d i t io n  w hich d e c re a se d  th e  amount o f  i n c id e n ta l  l e a r n in g  

a t  a l l  a g e s . However, i n s t r u c t i o n s  seemed to  e x e r t  r e l a t i v e l y  

l i t t l e  in f lu e n c e  on s e l e c t i v e  l e a r n in g  i n  you n g er c h i ld r e n ,  

and w ere o f  l im i te d  in f lu e n c e  f o r  o ld e r  c h i ld r e n .  These 

r e s u l t s  s u g g e s t  t h a t  y o u n g er c h i ld r e n  may f a i l  to  d i s t i n g u i s h  

betw een  t a s k - r e l e v a n t  and t a s k - i r r e l e v a n t  in fo rm a tio n ,  d e s p i t e  

th e  p re se n c e  o f  s p e c i f i c  i n s t r u c t i o n s  d e f in in g  an  i n t e n t i o n a l  

t a s k .  T h e re fo re ,  th e y  may p ro c e s s  a l l  in fo rm a tio n  a s  t a s k 

r e l e v a n t .  The p o s i t i v e  c o r r e l a t i o n s  betw een  i n c i d e n t a l  

and i n t e n t i o n a l  l e a r n in g  found in  y o u n g er c h i ld r e n  s u p p o r t  

t h i s  i n t e r p r e t a t i o n .  In  c o n t r a s t ,  c o r r e l a t i o n s  betw een  

in c i d e n t a l  and c e n t r a l  l e a r n in g  w ere n e g a t iv e  f o r  o ld e r  

c h i ld r e n  in  many in s t a n c e s ,  s u g g e s t in g  g r e a t e r  s e l e c t i v i t y  i n  

p r o c e s s in g  r e l e v a n t  v s .  i r r e l e v a n t  in fo rm a tio n .

One p o s s ib le  e x p la n a t io n  f o r  th e  young c h i l d 's  seem ing  

i n a b i l i t y  to  d i f f e r e n t i a t e  i n t e n t i o n a l  f r o m 'in c id e n ta l  

l e a r n in g  may have to  do w ith  t h e i r  v e r b a l  a b i l i t y .  I t  i s  

p o s s ib le  t h a t  young c h i ld r e n  la c k  th e  a b i l i t y  to  sp o n ta n e o u s ly  

p ro d u ce  t h e i r  own m e d ia to rs  f o r  th e  cod ing  and r e t e n t i o n  o f  

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

betw een  i n t e n t i o n a l  and in c i d e n t a l  s t i m u l i .  The p re v io u s ly  

m en tioned  s tu d y  by W heeler and Dusek (1973) s u p p o r ts  t h i s ' '  

p o s s i b l i t y .y  These l a t t e r j i n v e s t i g a t o r s  s tu d ie d  th e  e f f e c t s  

o f  v e r b a l  l a b e l in g  ( o v e r t  i n t e n t i o n a l  s t im u lu s  nam ing v s .  

no v e r b a l i z a t i o n s )  in  a d d i t i o n  to  p h y s ic a l  d i f f e r e n t i a t i o n
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o f  th e  s t i m u l i .  I t  was found t h a t  s u b je c ts  i n i  a l l  g ra d e s  who 

v e r b a l ly  l a b e le d  th e  c e n t r a l  s t i m u l i  le a rn e d  th e s e  more 

r e a d i l y  th a n  s u b je c t s  who d id  n o t .  As in  p re v io u s  s t u d i e s ,  

c e n t r a l  l e a r n in g  in c r e a s e d  w ith  g ra d e  l e v e l .  G i r l s  le a rn e d  

more r e a d i l y  th a n  b o y s , a p p a r e n t ly  due to  sam p lin g  f a c t o r s  

s in c e  sex  d i f f e r e n c e s  w ere , i n  g e n e r a l ,  n o t  found i n  o th e r  

s t u d i e s .  In  c o n t r a s t  to  th e  e f f e c t s  o f  l a b e l s  on c e n t r a l  

l e a r n in g ,  s u b je c ts  i n  th e  l a b e l in g  c o n d i t io n  had lo w er 

i n c i d e n t a l  l e a r n in g  s c o re s  th a n  s u b je c t s  in  th e  n o n la b e l in g  

c o n d i t io n .  However, d ev e lo p m e n ta l t r e n d s  f o r  i n c i d e n t a l  

and i n t e n t i o n a l  l e a r n in g  w ere c o n s i s t e n t  w ith  p re v io u s  

f in d in g s ,  and w ere n o t  a l t e r e d  by l a b e l i n g .

These r e s u l t s  i n d i c a t e  t h a t  p ro v id n g  young c h i ld r e n  

w ith  a  c o d in g  s t r a t e g y  enhanced  t h e i r  s e l e c t i v e  le a r n in g  

r e s u l t i n g  in  in c r e a s e d  i n t e n t i o n a l  and d e c re a se d  in c i d e n t a l  

l e a r n in g .  A p p a re n tly , w ith  th e  a p p r o p r ia te  t r a i n i n g  c h i ld r e n  

a r e  c a p a b le  o f  re sp o n d in g  s e l e c t i v e l y .  However, l a b e l in g  

a f f e c t e d  a l l  age g ro u p s to  an e q u iv a le n t  d e g ree  and th u s  d id  

n o t  a l t e r  th e  b a s ic  age t r e n d s  in  th e  r e l a t i o n s h i p  betw een  

i n t e n t i o n a l  and in c i d e n t a l  l e a r n in g  o b ta in e d  in  p re v io u s  

i n v e s t i g a t i o n s .  T h e re fo re ,  l a b e l i n g  i s  p ro b a b ly  n o t  th e  

o n ly  f a c t o r  r e s p o n s ib le  f o r  th e  a p p a re n t  in c r e a s e  in  s e l e c 

t i v i t y  in  o ld e r  c h i ld r e n .  M oreover, th e  s p e c i f i c  m echanism s 

a f f e c t e d  by  v e r b a l  t r a i n i n g  a r e  n o t  c l e a r  s in c e  l a b e l s  may 

in f lu e n c e  p e rfo rraan en ce  by a f f e c t i n g  th e  s u b j e c t 's  a t t e n t i o n ,  

p ro v id in g  a  r e c a l l  s t r a t e g y ,  o r  b o th .

The e f f e c t s  o f  l a b e l i n g  on th e  i n t e n t i o n a l  and i n c i d e n t a l  

l e a r n in g  o f  o ld e r  c h i ld r e n  a r e  e q u iv o c a l .  Hagen, Meacham and
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M esibov (1 9 7 0 )» u s in g  th e  same t a s k a s  e a r l i e r  s t u d i e s ,  found 

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

i n t e r f e r e d  w ith  i n t e n t i o n a l  and i n c i d e n t a l  l e a r n in g  o f  

m idd le  c l a s s ,  f o u r t h - ,  s i x t h -  and e ig h th - g r a d e r s .  On th e  

o th e r  h an d , Wray (19 6 8 ) found t h a t  l a b e l in g  in f lu e n c e d  th e  

i n c i d e n t a l  l e a r n in g  o f  s e v e n th -g ra d e  g i r l s .  S u b je c ts  who 

v e r b a l iz e d  th e  names o f  in c  id  en ta il s t i m u l i  ( th e  c o lo r s  o f  

g e o m e tr ic  f ig u r e s )  le a rn e d  more i n c i d e n t a l - i n t e n t i o n a l  p a i r s  

th a n  s u b je c t s  who d id  n o t  engage in  l a b e l i n g  a c t i v i t y .  I n te n 

t i o n a l  l e a r n in g  was n o t  d e c re a se d  by v e r b a l i z a t i o n  o f  i n c i d e n t a l  

v a lu e s .  S tim u lu s  and m e th o d o lo g ic a l d i f f e r e n c e s  betw een  

th e  two s tu d i e s  may have c o n t r ib u te d  to  th e s e  d i s c r e p a n t  

f in d in g s .  Wray used  i n t r i n s i c  s t i m u l i ,  w h ile  th o se  o f  

Hagen e t  a l .  w ere e x t r i n s i c .  T hus, i n  th e  fo rm er s tu d y ,  th e  

s u b j e c t s '  a t t e n t i o n  and r e c a l l  s t r a t e g i e s  may have been  

enhanced by b o th  th e  ty p e  o f  s t im u lu s  em ployed and l a b e l in g  

a c t i v i t y .  The d i f f e r e n c e s  betw een  th e  two s tu d i e s  w hich 

c o n t r ib u te d  to  th e  d is c re p a n c y  a r e  d i f f i c u l t  t o  p in p o in t ,  

how ever, from  th e  e x ta n t  d a t a .  In  co m p ariso n  to  th e  f in d in g s  

o f  W heeler and Dusek (1973) th o s e  o f  Hagen e t  a l .  s u g g e s t  

t h a t  o ld e r  c h i ld r e n  a r e  more l i k e l y  to  r e l y  on t h e i r  own 

le a r n in g  s t r a t e g i e s ,  and p r o f i t  l e s s  from  l a b e l i n g  a c t i v i t i e s ,  

th a n  y o u n g er c h i ld r e n  f o r  Type 2 e x t r i n s i c  i n c i d e n t a l  s t i m u l i .

The s tu d i e s  rev iew ed  above have r e v e a le d  c o n s i s t e n t  

t r e n d s  in  th e  developm en t o f  s e l e c t i v e  l e a r n in g  u s in g  s im i l a r  

m ethodo logy . Y et few o f  them have shed  any  l i g h t  on d e v e lo p 

m e n ta l p ro c e s s e s  w hich  d i f f e r e n t i a t e  th e  age g ro u p s  (Hagen & 

H a le , 1 9 7 3 ). C o n d itio n s  w hich r e s u l t e d  i n  in c re a s e d  i n t e n 
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t i o n a l  and d e c re a se d  i n c i d e n t a l  l e a r n in g  a f f e c t e d  a l l  c h i ld r e n  

s im i l a r l y  r e g a r d l e s s  o f  a g e . I n c re a s in g  p e r c e p tu a l  d is c r im -  

i n a b i l i t y  o f  s t i m u l i ,  d e c re a s in g  d i s t r a c t i o n ,  and p ro v id in g  

a  c o d in g  s t r a t e g y  d id  n o t  d i f f e r e n t i a l l y  in f lu e n c e  th e  

s e l e c t i v e  l e a r n in g  o f  c h i ld r e n  v a ry in g  in  a g e . R e la t iv e  

to  titter c h i ld r e n ,  y o u n g er c h i l d r e n 's  l e a r n in g  was seem in g ly  

n o n s e le c t iv e  d e s p i t e  e f f o r t s  t o  i s o l a t e  p ro c e s s e s  w hich would 

r e s u l t  i n  in c r e a s e d  s e l e c t i v i t y ,

These s t u d i e s ,  how ever, have l im i te d  th e  d im en sio n  o f  

s e l e c t i v i t y  to  th e  r e l a t i o n s h i p  be tw een  th e  t o t a l  am ount o f  

i n c i d e n t a l  and i n t e n t i o n a l  l e a r n in g .  W hile c e r t a i n  in f e r e n c e s  

can  be made c o n c e rn in g  s e l e c t i v e  l e a r n in g  p ro c e s s e s  th ro u g h  

in v e s t ig a t in g  t o t a l  amoung o f  l e a r n in g ,  t h i s  c r i t e r i o n  i s  

to o  narrow  f o r  th e  i n v e s t i g a t i o n  o f  c o g n i t iv e  p ro c e s s e s  w hich 

may in f lu e n c e  th e  developm en t o f  s e l e c t i v e  l e a r n in g  in  c h i ld r e n .  

As d is c u s s e d  e a r l i e r ,  s e l e c t i v e  l e a r n in g  may be e v id e n t  n o t  

o n ly  in  s u b j e c t s '  t o t a l  am ount o f  l e a r n i g ,  b u t  a l s o  in  

d i f f e r e n t i a l  l e a r n in g  o f  v a r io u s  s t im u lu s  m a te r i a l s  w hich 

may c o rre sp o n d  to  c h i l d r e n ’s  c o g n i t iv e  a b i l i t i e s  o r  l e a r n in g  

s t r a t e g i e s .  P r i o r  s tu d i e s  have f a i l e d  to  v a ry  t h i s  l a t t e r  

d im e n sio n . In  a l l  o f  th e  p re v io u s  s t u d i e s ,  th e  s t i m u l i  

w ere u n r e la te d  to  each  o th e r ,  and i n c id e n ta l  l e a r n in g  

n e c e s s i t a t e d  r o t e  a s s o c i a t i o n s  f o r  r e c a l l .  None o f  th e  s tu d ie s  

a l t e r e d  th e  ty p e  o f  r e l a t i o n s h i p  betw een  i n c i d e n t a l  and 

i n t e n t i o n a l  s t im u lu s  p a i r s ,  a l th o u g h  t h i s  f a c t o r  h a s  been  

found  tfc in f lu e n c e  s e l e c t i v e  l e a r n in g  in  a d u l t s  (Q u a rte rm a in  

& Mangan, 1 9 5 9 ) . T hus, one c o u ld  co n jec tu re  t h a t  th e s e  s tu d ie s  

i n v e s t ig a te d  o n ly  th o s e  p ro c e s s e s  a s s o c ia t e d  w ith  th e  g row th
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o f  memory f o r  r o t e  s t i m u l i ,  and f a i l e d  to  exam ine o th e r  cog

n i t i v e  p ro c e s s e s  w hich would be e x p e c te d  to  in f lu e n c e  s e l e c t i v e  

l e a r n in g .

One c h a r a c t e r i s t i c  o f  c h i l d r e n 's  c o g n i t iv e  p ro c e s s e s  w hich 

may be  ex p e c te d  to  in f lu e n c e  s e l e c t i v i t y  in  l e a r n in g  i s  

th e  ty p e  o f  r e p r e s e n t a t i o n  em ployed by c h i ld r e n  v a ry in g  in  

d ev e lo p m en t. A cco rd in g  to  B ru n er (1 9 6 6 ) ,  r e p r e s e n ta t i o n  

becom es in c r e a s in g ly  a b s t r a c t  w ith  d ev e lo p m en t, p ro c e e d in g  

from  e n a c t iv e  t o  ik o n ic  to  sy m b o lic . In  p a r t i a l  s u p p o r t  

o f  B r u n e r 's  th e o r y ,  O lv e r and H ornsby (1 9 6 6 ) found t h a t  

y o u n g er c h i ld r e n  w ere more l i k e l y  t o  g roup  p i c t o r i a l  s t im u l i  

on th e  b a s i s  o f  p e r c e p tu a l  c h a r a c t e r i s t i c s ,  w h ile  o ld e r  

c h i ld r e n  w ere more l i k e l y  to  employ c o n c e p tu a l c h a r a c t e r i s t i c s .  

The ty p e  o f  r e p r e s e n t a t i o n  em ployed by c h i ld r e n  i s  o f  u tm o s t 

im p o rtan ce  in  s tu d y in g  s e l e c t i v e  i n c i d e n t a l  l e a r n in g  s in c e  

r e c a l l  i s  d e p e n d en t upon in fo rm a tio n  w hich  i s  s to r e d  i n  memory. 

M oreover, s t i m u l i  i n  i n c i d e n t a l  l e a r n in g  s tu d i e s  have b een  

t y p i c a l l y  p r e s e n te d  p i c t o r i a l l y  in  p a i r s ,  o r  w i th in  a  com plex 

o f  o th e r  s t i m u l i ,  and th e  g ro u p in g s  c h i ld r e n  u se  to  . '.r e p re se n t 

s t i m u l i  may a f f e c t  su b se q u e n t r e c a l l .  D evelopm en tal t r e n d s  

i n  s e l e c t i v e  l e a r n in g  m ig h t d i f f e r ,  from th o s e  c i t e d  above 

i f  i n c i d e n t a l  and i n t e n t i o n a l  m a te r ia l s  w ere r e l a t e d  by 

d i f f e r e n t  form s o f  r e p r e s e n ta t i o n  su ch  a s  p e r c e p tu a l  o r  

c o n c e p tu a l  ( i n f e r e n t i a l ) .  One m ig h t e x p e c t o ld e r  r a t h e r  th a n  

y o u n g e r  c h i ld r e n  to  show an  in c r e a s e  in  th e  amount o f  i n c i d e n t a l

l e a r n ig g  i f  i n c i d e n t a l  and i n t e n t i o n a l  s t i m u l i  w ere r e l a t e d

on a  c o n c e p tu a l  b a s i s  r a t h e r  th a n  by a r b i t r a r y  a ss ig n m e n t 

t o  b e  r e l a t e d  by r o t e  a s s o c i a t i o n .  In  s tu d i e s  u s in g  H ag en 's
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m ethodo logy , sy m b o lic  r e p r e s e n t a t i o n a l  a b i l i t i e s  o f  o ld e r  

c h i ld r e n  may have e n a b le d  them to  d i s t i n g u i s h  betw een  t a s k 

r e l e v a n t  a n d : i r r e l e v a n t  m a te r ia l s  more s u c c e s s f u l ly  th a n  

y o u n g er c h i ld r e n  by id e n t i f y i n g  th e  i n c i d e n t a l  s t im u l i  a s  

i r r e l e v a n t  on c o n c e p tu a l g rounds a s  w e l l  a s  f o r  th e  t a s k  

a t  h and . Y ounger c h i ld r e n  may have la c k e d  th e  n e c e s s a ry  

c o g n i t iv e  s k i l l s  to  d i s t i n g u i s h  betw een  s t im u l i  on a  c o n c e p tu a l  

b a s i s .  T hus, one o f  th e  h y p o th e se s  t e s t e d  in  th e  p r e s e n t  

s tu d y  was t h a t  th e  developm ent o f  s e l e c t i v e  l e a r n in g  d i f f e r s  

d ep en d in g  on th e ty p e  o f  r e l a t i o n s h i p  betw een  in c i d e n t a l  and 

i n t e n t i o n a l  s t i m u l i .  T hree ty p e s  o f  r e l a t i o n s h i p s ,  c o n c e p tu a l ,  

p e r c e p tu a l  and n o n r e la te d ,  w ere i n v e s t i g a t e d .  A ccord ing  to  

th e  v iew  e x p re s se d  ab o v e , s e l e c t i v i t y  sh o u ld  n o t  n e c e s s a r i l y  

in c r e a s e  w ith  d ev e lo p m en t, b u t  sh o u ld  be a f f e c t e d  by th e  

c o rre sp o n d e n c e  o f  p a r t i c u l a r  ty p e s  o f  s t i m u l i  to  d ev e lo p m en ta l 

l e v e l .  The p r e s e n t  s tu d y  a s se s se s  t h i s  p o s s i b i l i t y .

Review o f  I n c id e n ta l  L e a rn in g  S tu d ie s  w ith o u t  a  

C o n cu rre n t I n t e n t i o n a l  Task (Type 1)

D evelopm ental s tu d i e s  o f  Type 1 i n c i d e n t a l  l e a r n in g  

have b een  few er in  num ber th a n  Type 2 s t u d i e s .  D e s p ite  th e  

r e l a t i v e  p a u c i ty  o f  su ch  s t u d i e s ,  r e s u l t s  have b een  c o n s i s t e n t  

and c o n t r a s t  s h a rp ly  w ith  Type 2 s tu d i e s  u s in g  e x t r i n s i c  

i n c i d e n t a l  s t i m u l i .  R a th e r  th a n  f in d in g  a  p la t e a u  o r  d e c re a s e  

w ith  a g e , Type 1 s tu d i e s  d e m o n s tra te  a  s i g n i f i c a n t  in c r e a s e  

in  i n c i d e n t a l  l e a r n in g  up to  age 1 2 . A f te r  age  12 , how ever, 

some s tu d i e s  have found i n c i d e n t a l  l e a r n in g  t o  c o n tin u e  to  

i n c r e a s e ,  w h ile  o th e r s  have found a  sudden  d e c r e a s e .
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Vaughan (1 9 6 8 ) p r e s e n te d  c lu s t e r e d  and u n c lu s te r e d  l i s t s  

o f  p i c t u r e s  to  m id d le  c l a s s  f i r s t - ,  f o u r th -  and s e v e n th -  

g r a d e r s ,  S t im u li  w ere p i c t u r e s  o f  nouns from  th e  h ig h  

f re q u e n c y  p o r t io n  o f  th e  L o rg e-T h o rn d ik e  l i s t .  A f te r  p r e 

d i f f e r e n t i a t i o n  o f  th e  s t im u l i  i n  w hich s u b je c t s  w ere a sk ed  

to  name th e  p i c t u r e s  to  e n su re  f a m i l i a r i t y ,  s u b je c t s  w ere 

p r e s e n te d  w ith  one o f  th e  l i s t s  in  one o f  two i n s t r u c t i o n a l  

c o n d i t io n s .  In  th e  i n c i d e n t a l  c o n d i t io n ,  c h i ld r e n  w ere to ld  

to  make up s e n te n c e s  a b o u t each  p i c t u r e  b u t  w ere n o t  in fo rm ed  

o f  a  l a t e r  t e s t  o f  r e t e n t i o n .  In  th e  i n t e n t i o n a l  c o n d i t io n ,  

s u b je c t s  w ere i n s t r u c t e d  to  p e rfo rm  th e  o r i e n t i n g  t a s k  

( c r e a t in g  s e n te n c e s  a s  d e s c r ib e d  above) i n  a d d i t io n  to  remem

b e r in g  th e  w ords f o r j l a t e r  f r e e  r e c a l l .  A t h i r d  (co m p ariso n ) 

g roup  c o n s i s t i n g  o n ly  o f  s e v e n th -g r a d e r s  was in c lu d e d  to  

d e te rm in e  w h e th e r  th e  orieifcing t a s k  w ould i n t e r f e r e  w ith  

i n t e n t i o n a l  r e c a l l .  T h is  g roup  was in fo rm ed  o f  a  l a t e r  t e s t  

o f  r e t e n t i o n  b u t  n o t  i n s t r u c t e d  t o  p e rfo rm  th e  o r i e n t i n g  t a s k .  

A f te r  ex p o su re  to  s t i m u l i ,  s u b je c t s  w ere a llo w e d  t h r e e  m in u te s  

f o r  f r e e  r e c a l l .

R e s u l ts  showed a  l i n e a r  in c r e a s e  in  r e c a l l  w ith  g ra d e , 

e ach  g rad e  b e in g  s i g n i f i c a n t l y  d i f f e r e n t  from  th e  o t h e r s .  

C lu s te re d  l i s t s  w ere r e c a l l e d  s i g n i f i c a n t l y  b e t t e r  th a n  

n o n c lu s te r e d  l i s t s .  W hile th e r e  w ere no d i f f e r e n c e s  in  

r e c a l l  be tw een  i n c i d e n t a l  and i n t e n t i o n a l  g ro u p s , th e  co m p ariso n  

g ro u p  r e c a l l e d  a  s i g n i f i c a n t l y  g r e a t e r  num ber o f  w o rd s , b u t  

o n ly  f o r  th e  c lu s t e r e d  l i s t s .  T h e re fo re ,  th e  o r i e n t i n g  t a s k  

seemed to  i n t e r f e r e  w ith  th e  p e rfo rm an ce  o f  s u b je c t s  in  th e  

i n t e n t i o n a l - c l u s t e r e d  g ro u p .
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T h is  s tu d y  s u p p o r ts  P o s tm an 's  c o n te n t io n  t h a t  when re sp o n s e s  

a r e  made to  i n c i d e n t a l  m a te r ia l s  th ro u g h  a p p r o p r ia te  o r i e n t in g  

t a s k s ,  i n c i d e n t a l  l e a r n in g  can  become e q u iv a le n t  to  i n t e n t i o n a l  

l e a r n in g .  The d ev e lo p m e n ta l in c r e a s e  in  i n c id e n ta l  l e a r n in g  

in  b o th  c lu s t e r e d  and n o n c lu s te r e d  c o n d i t io n s ,  how ever, i s  

n o t  e x p la in e d  by  P o s tm a n 's  a n a l y s i s .  The im p o r ta n t d e v e lo p 

m e n ta l q u e s t io n  i s  why le a r n in g  i s  l e s s  s e l e c t i v e  f o r  o ld e r  

c h i ld r e n  u n d e r  Type 1 i n c id e n ta l  c o n d i t io n s ,  w h ile  i n c i d e n t a l  

l e a r n in g  in  Type 2 s i t u a t i o n s  does n o t  in c r e a s e  w ith  ag e .

The t r e n d  tow ard  d e c re a se d  s e l e c t i v i t y  w ith  in c r e a s in g  

age w i th in  Type 1 s tu d i e s  d id  n o t  a p p e a r  to  be in f lu e n c e d  by 

th e  p r o v is io n  o f  an  o r i e n t i n g  t a s k s  s in c e  s im i l a r  r e s u l t s  w ere 

found  in  s tu d i e s  f o r  w h ich  such  ta s k s  w ere o m it te d . H a le ,

M i l le r  and S tev en so n  ( I 9 6 8 ) ,  f o r  in s t a n c e ,  s tu d ie d  Type 1 

i n c i d e n t a l  r e t e n t i o n  o f  f ilm e d  c o n te n t  in  c h i ld r e n  ra n g in g  

in  g rad e  from  th r e e  to  se v e n . N e i th e r  i n s t r u c t i o n s  n o r

o r i e n t i n g  t a s k s  w ere a d m in is te re d  p r i o r  to  s u b j e c t s '  v iew in g
/

th e  f i lm .  I n c id e n ta l  l e a r n in g  m easured  by m u l t ip le  c h o ic e  

and t r u e - f a l s e  q u e s t io n s  in c re a s e d  s i g n i f i c a n t l y  betw een  

g ra d e s  th r e e  and s i x .

O th er s tu d i e s  have f u r th e r  su p p o rte d  th e  d ev e lo p m e n ta l 

t r e n d  tow ard  d e c re a se d  s e l e c t i v i t y  w ith  v a r io u s  ty p e s  o f  

p ro c e d u re s  f a l l i n g  w i th in  th e  Type 1 r u b r i c .  S ie g e l  and 

h i s  c o l l a b o r a to r s  s tu d ie d  i n c i d e n t a l  l e a r n in g  u s in g  a  th r e e  

c h o ic e  s u c c e s s iv e  d i s c r im in a t io n  t a s k .  In  p h a s e ,o n e , th e  

o r i g i n a l  o r  i n t e n t i o n a l  le a r n in g  t a s k  was p re s e n te d  w ith o u t  

s im u l ta n e o u s ip r e s e n ta t io n  o f  i n c i d e n t a l  s t i m u l i .  S u b je c ts  

le a r n e d  to  p r e s s  a  p a r t i c u l a r  b u t to n  upon p r e s e n ta t i o n  o f
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a  p ic tu r e d  o b je c t  s t im u lu s .  A f te r  c r i t e r i o n  was re a c h e d  

in  o r i g i n a l  l e a r n in g ,  each  o f  th e  s t im u l i  p r e s e n te d  in  p h ase  

one was embedded w i th in  t h r e e  o th e r  o b je c t s  (n in e  in  a l l ) .

The s u b je c t  was s t i l l  r e q u i r e d  to  make th e  c o r r e c t  re sp o n s e  

to  th e  o r i g i n a l  s t i m u l i .  No i n s t r u c t i o n s  w ere r e l a t e d  to  

th e  s u b je c t  c o n c e rn in g  th e  e x t r a  s t i m u l i .  F o llo w in g  t h i s  

p h a s e , i n c id e n ta l  l e a r n in g  was m easured  by p r e s e n t in g  th e  

p r e v io u s ly  e x h ib i te d  i r r e l e v a n t  o b je c t s  r e q u i r in g  th e  s u b je c t  

to  resp o n d  to  each  s t im u lu s  by p r e s s in g  th e  b u t to n  w hich was 

c o r r e c t  f o r  th e  o r i g i n a l  s t im u l i  w ith  w hich th e y  had b een  

p a i r e d .  I n c id e n ta l  l e a r n in g  was d e f in e d  a s  th e  a s s o c i a t i o n  

be tw een  th e  o r i g i n a l  l e a r n in g  s t i m u l i ,  and th e  e x tra n e o u s  

s t i m u l i  w i th in  w hich th e y  had b een  em bedded. I t  sh o u ld  be 

n o te d  t h a t  t h i s  d e s ig n  f a l l s  more a p p r o p r i a t e ly  w i th in  th e  

Type 1 r a t h e r  th a n  Type 2 r u b r i c .  A lthough  th e r e  was an  

i n t e n t i o n a l  t a s k ,  th e  i n c i d e n t a l  s t i m u l i  w ere in tro d u c e d  

w ith o u t  f u r t h e r  i n s t r u c t i o n s  to  s u b je c t s  a f t e r  o r i g i n a l  

l e a r n in g  had re a c h e d  c r i t e r i o n .  T h e re fo re ,  i n t e n t i o n a l  

le a r n in g  was n o t  c o n c u r re n t  w ith  ex p o su re  to  i n c i d e n t a l  s t i m u l i .

S ie g e l  and S te v en so n  (19 6 6 ) s tu d ie d  m idd le  c l a s s  c h i ld r e n  

ra n g in g  in  age betw een  sev en  and f o u r te e n ,  and a d u l t s .  A ll  

c h i ld r e n  w ere above a v e ra g e  i n  i n t e l l e c t u a l  a b i l i t y .  F or 

c h i ld r e n ,  s i g n i f i c a n t  d i f f e r e n c e s  w ere n o t  found betw een  

age g roups on o r i g i n a l  l e a r n in g ,  w h ile  a d u l t s  le a rn e d  th e  

d i s c r im in a t io n  s i g n i f i c a n t l y  f a s t e r  th a n  c h i ld r e n .  I n c id e n ta l  

l e a r n in g  in c re a s e d  betw een  a g es  sev en  and tw e lv e , th ough  a  

d e c re a s e  was o b ta in e d  f o r  s u b je c ts  betw een  ag es  tw e lv e  and 

f o u r t e e n .  A d u lts?  I n c i d e n t a l - l e a r n i n g  was s u p e r io r  to  th a tc -r
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o f  any o th e r  age g ro u p , a p p a r e n t ly  due to  th e  e a se  o f  th e  

t a s k s .  S in ce  i n c i d e n t a l  s t i m u l i  w ere in tro d u c e d  su b se q u e n t 

to  i n t e n t i o n a l  l e a r n in g ,  s u b je c t s  w ere m ore l i k l e y  to  have 

had s u f f i c i e n t  o p p o r tu n i ty  to  s c a n  and code th e  i n c id e n ta l  

s t i m u l i .  In  a d d i t i o n ,  th e  sudden  p r e s e n ta t i o n  o f  i r r e l e v a n t  

s t i m u l i  a f t e r  i n t e n t i o n a l  l e a r n in g  may have a l e r t e d  s u b je c ts  

t h a t  th e s e  s t im u l i  w ere s p e c i a l  and sh o u ld  be l e a r n e d .  However, 

su ch  e x p la n a t io n s  do n o t  e l u c i d a t e  p ro c e s s e s  w hich may a c c o u n t 

f o r  th e  d ev e lo p m en ta l t r e n d  w hich was o b ta in e d ,  s in c e  th e y  

may a p p ly  to  a l l  s u b j e c t s .

The d e c re a s e  in  Type 1 i n c i d e n t a l  l e a r n in g  found betw een  

a g es  tw e lv e  and f o u r te e n  by H a le , M i l le r  and S tev en so n  (1 9 6 8 ) 

and S ie g e l  and S tev e n so n  (1 9 6 6 ) may have b een  due to  th e  

p a r t i c u l a r  s t i m u l i  em ployed r a t h e r  th a n  a  g e n e r a l  d e v e lo p m en ta l 

t r e n d  to w ard s  g r e a t e r  s e l e c t i v i t y  in  th o s e  y e a r s .  Though 

th e  l a t t e r  i n t e r p r e t a t i o n  i s  p ro p o sed  by S tev en so n  (1 9 7 0 ), 

s e v e r a l  f in d in g s  s u p p o r t  th e  fo rm er i n t e r p r e t a t i o n .  F i r s t ,  

i n  S ie g e l  and S te v e n s o n 's  s tu d y  a d u l t s  le a r n e d  in c i d e n t a l  

m a te r ia l s  more r e a d i l y  th a n  any  g ro u p  o f  c h i ld r e n .  T hus, 

i f  a  d e v e lo p m e n ta l t r e n d  to w ard s  in c r e a s e d  s e l e c t i v i t y  w ith  

age a c co u n te d  f o r  th e  d e c re a s e  i n  i n c i d e n t a l  l e a r n in g  b e tw een  

a g e s  tw e lv e  and f o u r te e n ,  th e n  a d u l t s  sh o u ld  have had th e  

lo w e s t l e v e l  o f  i n c i d e n t a l  l e a r n in g .  T h is  was c l e a r l y  n o t  th e  

c a s e .  Second , a  s tu d y  co n d u c ted  by  S ie g e l  and C o r s in i  (1969) 

found t h a t  f o u r t e e n - y e a r - o ld s ' i n c i d e n t a l  r e c a l l  was s i g n i 

f i c a n t l y  s u p e r io r  to  t h a t  o f  e i g h t - y e a r ;  o ld s .w h e n  i n c i d e n t a l  

s t i m u l i  w ere c o n c e p tu a l ly  r e l a t e d .  F o r u n r e la te d  s t i m u l i ,  

e i g h t -  and f o u r te e n - y e a r -o ld s *  i n c i d e n t a l  l e a r n in g  was e q u iv a le n t .
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M oreover, u n d e r  b o th  s t im u lu s  c o n d i t io n s ,  o ld e r  s u b je c ts  

re c o g n iz e d  more i n c i d e n t a l  s t i m u l i  th a n  y o u n g er s u b je c t s .

Thus, n o t  o n ly  d id  th e  o ld e r  c h i ld r e n  pay  more a t t e n t i o n  to  

th e  i n c i d e n t a l  s t i m u l i  th a n  th e  y o u n g er ones (d em o n stra ted  

by s i g n i f i c a n t l y  g r e a t e r  r e c o g n i t io n  s c o r e s )  b u t  th e y  w ere a l s o  

b e t t e r  a b le  to  u se  o r g a n iz a t io n a l  p r o p e r t i e s  o f  th e  m a te r ia l s  

f o r  im poroved r e c a l l .  One im p l ic a t io n  o f  th e s e  f in d in g s  i s  

t h a t  th e  d e c re a s e  o b ta in e d  in  i n c i d e n t a l  l e a r n in g  a f t e r  

age tw e lv e  ( in  some Type 1 s tu d i e s )  may have b een  due to  th e  

u se  o f  m a te r ia l s  w hich  w ere n o t  dem anding to  th e s e  s u b je c t s ,  

o r  d id  n o t  a llo w  f o r  u se  o f  o rg a n iz e d  r e c a l l  s t r a t e g i e s .  

However, a t t e n t i o n  to  s t im u l i  d id  n o t  become more s e l e c t i v e  

w ith  a g e . Y ounger c h i ld r e n ,  on th e  o th e r  h an d , w ere n o t  

o n ly  l e s s  l i k e l y  to  a t t e n d  to  th e  i n c i d e n t a l  s t i m u l i ,  b u t  w ere 

a l s o  l e s s  l i k e l y  to  u se  o r g a n iz a t io n a l  p r o p e r t i e s  o f  s t im u l i  

to  g u id e  r e c a l l .

The d im en sio n  o f  s e l e c t i v i t y  in  Type 1 , a s  in  Type 2 , 

s tu d i e s  h a s  b een  p re d o m in a n tly  fo c u se d  upon th e  t o t a l  amount 

o f  l e a r n in g .  A lthough  S ie g e l  and C o r s in i  (1969) v a r ie d  th e  

n a tu r e  o f  th e  r e l a t i o n s h i p  betw een  th e  s t i m u l i ,  th e  g e n e r a l i t y  

o f  th e  f in d in g s  from  t h i s  s tu d y  i s  l im i t e d  due to  th e  p a r 

t i c u l a r  m ethodology em ployed by  th e s e  i n v e s t i g a t o r s .  As 

n o te d  e ls e w h e re , th e  in t r o d u c t io n  o f  i n c i d e n t a l  s t im u l i  

su b se q u e n t to  i n t e n t i o n a l  l e a r n in g  may have i t s e l f  e l i c i t e d  

a t t e n t i o n .  I t  i s  p o s s ib le  t h a t  a t t e n t i o n  due to  s t im u lu s  

ty p e  and m ethodology w ere co n fo u n d ed , e s p e c i a l l y  in  l i g h t  o f  

th e  f in d in g s  t h a t  r e c o g n i t io n  s c o re s  w ere u n a f f e c te d  by th e  

e x p e r im e n ta l  m a n ip u la t io n s .  Vaughan (1 9 6 8 ) found t h a t  s u b je c ts
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o f  a l l  ag es  r e c a l l e d  c lu s t e r e d  l i s t s  b e t t e r  th a n  n o n c lu s te r e d  

l i s t s ,  w hich c o n t r a d i c t s  th e  f in d in g s  o f  S ie g e l  and C o r s in i 's  

s tu d y  i n  w hich age d i f f e r e n c e s  w ere o b ta in e d .  Numerous 

r i . th o d o lo g ic a l ,  s t im u lu s  and s u b je c t  d i f f e r e n c e s  betw een  

th e s e  two s tu d i e s  p re c lu d e  p r e c i s e  d e te rm in a tio n  o f  th e  

s o u rc e  o f  t h i s  d is c r e p a n c y .  T hus, d ev e lo p m en ta l changes 

i n  s e l e c t i v i t y  w ith  r e g a rd  to  th e  n a tu r e  o f  i n c id e n ta l  

m a te r ia l s  rem a in  to  b e  in v e s t i g a t e d  i n  b o th  Type 1 and Type 2 

p a ra d ig m s.

P roblem  and H ypotheses 

To sum m arize, th e  l i t e r a t u r e  s u g g e s ts  t h a t  Type 1 and 

Type 2 d e s ig n s  y i e l d  c o n t r a d ic to r y  d ev e lo p m e n ta l t r e n d s  o f  

s e l e c t i v e  l e a r n in g .  In  Type 2 s i t u a t i o n s  w ith  e x t r i n s i c  

i n c i d e n t a l  m a t e r i a l s ,  o ld e r  c h i ld r e n  seem to  be more s e l e c t i v e  

th a n  y o u n g er c h i ld r e n ,  show ing a  g r e a t e r  d eg re e  o f  d i f f e r e n 

t i a t i o n  betw een  t a s k - r e l e v a n t  and i n c i d e n t a l  s t i m u l i .  I n c i 

d e n ta l  l e a r n in g  rem ain ed  s t a b l e  o r  d e c re a se d  w ith  age w h ile  

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

On th e  o th e r  h an d , i n  Type 1 s i t u a t i o n s ,  o ld e r  c h i ld r e n  

a p p e a r  l e s s  s e l e c t i v e  th a n  you n g er c h i ld r e n  in  t h a t  th e y  

e x h ib i te d  b e t t e r  i n c i d e n t a l  l e a r n in g  p e rfo rm an ce  th a n  y o u n g e r 

c h i ld r e n .  T hus, th e  two i n c i d e n t a l  l e a r n in g  p arad igm s s u g g e s t  

t h a t  b o th  y o u n g er and o ld e r  c h i ld r e n  l e a r n  s e l e c t i v e l y ,  b u t  

i n  d i f f e r e n t  s i t u a t i o n s .

These d iv e r g e n t  t r e n d s  a r e  somewhat p a r a d o x ic a l .  I f  

l e a r n in g  i s  ex p e c te d  to  become more s e l e c t i v e  w ith  age 

( i . e .  l e s s  g lo b a l )  th e n  i n c i d e n t a l  l e a r n in g  sh o u ld  n o t  have
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in c r e a s e d  i n  Type 1 s t u d i e s ,  and in c i d e n t a l  l e a r n in g  t r e n d s  

found  w ith  Type 1 and 2 d e s ig n s  sh o u ld  have b een  s i m i l a r .  

A p p a re n tly , th e  p re s e n c e  o f  a  c o n c u r re n t  i n t e n t i o n a l  t a s k  

i n  Type 2 d e s ig n s  h as  a  g r e a t  d e a l  o f  in f lu e n c e  on th e  

s e l e c t i v i t y  m a n ife s te d  by  c h i ld r e n .  In  a d d i t i o n ,  d i f f e r e n t  

r e s u l t s  e l i c i t e d  by th e  two parad ig m s may be a t t r i b u t a b l e  

to  o th e r  s o u rc e s  o f  v a r i a t i o n ,  su ch  a s  th e  p a r t i c u l a r  ty p e s  

o f  s t i m u l i  in v o lv e d . The p u rp o se  o f  th e  p r e s e n t  s tu d y  was 

t o  d e l i n e a t e  b o th  th e  d e v e lo p m en ta l p ro c e s s e s  and s t im u lu s  

c o n d i t io n s  w hich  in f lu e n c e  s e l e c t i v e  l e a r n in g  i n  c h i ld r e n .

In  o r d e r  to  do t h i s ,  Type 1 and 2 m e th o d o lo g ie s  w ere 

com pared . S in c e  a  d i r e c t  co m p ariso n  o f  th e s e  d e s ig n s  h a s  n e v e r  

b een  co n d u c ted  w ith  c h i ld r e n  a s  s u b je c t s ,  th e  in c lu s io n  o f  

b o th  m e th o d o lo g ie s  u s in g  th e  same m a te r ia l s  a llo w e d  f o r  in v e s 

t i g a t i o n  o f  p ro c e s s e s  a f f e c t i n g  th e  d iv e r g e n t  t r e n d s ,  and 

a s se s sm e n t o f  th e  r e l a t i v e  r o l e s  o f  s t im u lu s  and m e th o d o lo g ic a l 

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

The p r e s e n t  s tu d y  was co n ce rn ed  n o t  o n ly  w ith  s e l e c t i o n  

r e l a t i n g  to  t o t a l  am ount o f  l e a r n in g ,  b u t  a l s o  w ith  s e l e c t i v e  

l e a r n in g  o f  p a r t i c u l a r  ty p e s  o f  m a te r ia l s  presum ed to  c o rre sp o n d  

t o  c e r t a i n  c o g n i t iv e  p r o c e s s e s .  As th e  p re v io u s  rev iew  i n d i 

c a te d ,  t h i s  l a t t e r  d im en sio n  h a s  re c e iv e d  s c a n t  a t t e n t i o n  in  

p r i o r  s t u d i e s .

One p o s s ib le  e x p la n a t io n  advanced  by th e  p r e s e n t  a u th o r  

t o  e lu c id a t e  th e  d e v e lo p m e n ta l p ro c e s s e s  in v o lv e d  i n  th e  

seem in g ly  d iv e r g e n t  Type 1 and 2 i n c i d e n t a l  l e a r n in g  t r e n d s  

i s  t h a t  o ld e r  c h i ld r e n  a r e  more f l e x i b l e  i n  t h e i r  u se  o f  

s e l e c t i v e  l e a r n in g  s t r a t e g i e s  th a n  y o u n g er c h i l d r e n .  A cco rd in g  

t o  th e  p r e s e n t  a u th o r ,  f l e x i b i l i t y  may be c o n s id e re d  to  be
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th e  a b i l i t y  o f  th e  s u b je c t  to  m odify  l e a r n in g  i n  re sp o n s e  

to  d i f f e r in g - -  t a s k  dem ands. T h is  c r i t e r i o n  o f  f l e x i b i l i t y  

i s  s u g g e s te d  by t r e n d s  i n  th e  l i t e r a t u r e  rev iew ed  ab o v e .

In  Type 2 s i t u a t io n s *  o ld e r  c h i ld r e n  seemed to  b e  more 

c a p a b le  o f  re sp o n d in g  to  i n t e n t i o n a l  t a s k  i n s t r u c t i o n s ,  and 

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

y o u n g er o n e s . In  a d d i t i o n ,  th e  in c r e a s e  w ith  age o f  Type 1 

i n c i d e n t a l  l e a r n in g  may i n d i c a t e  a  s u p e r io r  a b i l i t y  and an  

in c r e a s in g  p r o p e n s i ty  o f  o ld e r  s u b je c t s  to  l e a r n  u n d e r  non

c o n s t r a in e d  i n s t r u c t i o n a l  c o n d i t io n s .  T h is  r e l a t i v e l y  n o n - 

s e l e c t i v e  ap p ro ach  may be  ad v an ta g eo u s  s in c e  a n  i n d iv id u a l  

who l e a r n s  more a b o u t th e  en v iro n m en t may be  b e t t e r  p re p a re d  

to  i n t e r a c t  w ith  i t  th a n  one who l e a r n s  l e s s .  D i f f e r e n t i a l  

f l e x i b i l i t y  be tw een  y o u n g e r and o ld e r  s u b je c ts *  Type 1 and 

Type 2 i n c i d e n t a l  l e a r n in g  h a s  n e i t h e r  b e en  p r e v io u s ly  a d 

v an ced  a s  a  h y p o th e s is  by o th e r  i n v e s t i g a t o r s  n o r  b een  

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

F l e x i b i l i t y  h a s ,  how ever, b e en  u sed  by  o th e r s  to  t r y  to  

e x p la in  d e v e lo p m e n ta l d i f f e r e n c e s  f o r  o th e r  c o g n i t iv e  p r o c e s s e s ,  

su ch  a s  a t t e n t i o n  dep loym en t ( e .g .  Hagen & :H ale , 1973)*

I f  f l e x i b l e  l e a r n in g  i s  d e f in e d  i n  th e  p r e s e n t  s tu d y  a s  

th e  m o d if ic a t io n  o f  l e a r n in g  s t r a t e g y  i n  re sp o n s e  to  i m p l i c i t  

o r  e x j i i c i t  t a s k  dem ands, th e n  l e a r n in g  p a t t e r n s  o f  more f l e x 

i b l e  s u b je c t s  sh o u ld  show g r e a t e r  v a r i a t i o n  i n  re sp o n s e  to  

d i f f e r i n g : ;  c o n s t r a i n t s  r e l a t i v e  t o  l e s s  f l e x i b l e  s u b je c t s .

The co m p ariso n  o f  Type 1 and Type 2 d e s ig n s  i n  a  s in g l e  

s tu d y  a llo w s  th e  f l e x i b i l i t y  h y p o th e s is  to  b e  t e s t e d .  S p e c i

f i c a l l y ,  i n  Type 1 and Type 2 s i t u a t i o n s ,  young c h i ld r e n  a r e
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e x p e c te d  to  l e a r n  s i m i l a r  am ounts and com ponents o f  th e  ta s k s  

d e s p i t e  th e  d i f f e r e n t  t a s k  dem ands. I n s t r u c t i o n s ,  o r  th e  

l a c k  o f  them , w ould n o t  be  ex p e c te d  to  a id  you n g er c h i ld r e n  

in  d i f f e r e n t i a t i n g  t a s k - r e l e v a n t  from  i n c i d e n t a l  s t im u l i  

s in c e  i t  i s  h y p o th e s iz e d  t h a t  t h e i r  l e a r n in g  s t r a t e g i e s  would 

n o t  be a l t e r e d  i n  re sp o n s e  to  i n s t r u c t i o n s  due to  t h e i r  

l im i t e d  r e p r e s e n t a t i o n a l  a b i l i t i e s .  R e la t iv e  to  o ld e r  c h i ld r e n ,  

t h e r e f o r e ,  t h e i r  l e a r n in g  would a p p e a r  to  be more s e l e c t i v e  

in  Type 1 s i t u a t i o n s  and l e s s  s e l e c t i v e  in  Type 2 s t u d i e s .  

S i g n i f i c a n t  d i f f e r e n c e s  i n  am ount o f  l e a r n in g  betw een  th e  

two d e s ig n s  a r e  n o t  e x p e c ted  to  o c c u r  f o r  th e s e  s u b je c t s .

On th e  o th e r  h an d , o ld e r  c h i ld r e n  a r e  e x p e c te d  to  show 

d i f f e r e n t i a t e d  p erfo rm an ce  b ased  upon th e  p re se n c e  o r  ab sen ce  

o f  th e  i n t e n t i o n a l  t a s k .  When th e  i n t e n t i o n a l  t a s k  i s  

p r e s e n t ,  o ld e r  c h i ld r e n  a r e  e x p e c te d  to  be a b le  to  c o n c e n tr a te  

t h e i r  e f f o r t s  on t h a t  t a s k ,  due to  t h e i r  a b i l i t y  to  u se  

a b s t r a c t  form s o f  r e p r e s e n ta t i o n  to  d i s t i n g u i s h  betw een  

s t i m u l i .  The a b se n c e  o f  th e  i n t e n t i o n a l  t a s k  i s  ex p e c te d  

to  enhance o ld e r  c h i l d r e n ’ s i n c i d e n t a l  l e a r n in g  by a f f o r d in g  

them an  o p p o r tu n i ty  t o  o rg a n iz e  and code more s t im u l i  th a n  

i n  Type 2 s i t u a t i o n s  s in c e  th e y  would n o t  be c o n s tr a in e d  by 

i n t e n t i o n a l  l e a r n in g .  Thus, Type 1 and Type 2 l e a r n in g  w ere 

e x p ec te d  t o  be s i g n i f i c a n t l y  d i f f e r e n t  f o r  o ld e r  s u b je c t s .

S in c e  i t  was p r e d ic te d  t h a t  o ld e r  c h i ld r e n  u se  f l e x i b l e  

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

r e p r e s e n t a t i o n a l  a b i l i t i e s ,  s t i m u l i  w ere s y s te m a t i c a l ly  

v a r ie d  to  d e te rm in e  th e  e x te n t  to  w hich  d i s c r im in a t io n  o f  

s t im u lu s  r e l a t i o n s h i p s  would a c c o u n t f o r  d e v e lo p m e n ta l
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d i f f e r e n c e s  i n  i n c i d e n t a l  l e a r n in g .  The i n c i d e n t a l  le a r n in g  

o f  y o u n g er c h i ld r e n  i s  e x p e c te d  to  he  l e s s  r e s p o n s iv e  to  

s t im u lu s  ty p e  th a n  t h a t  o f  o ld e r  s u b je c t s ,  and th u s  l e s s  

f l e x i b l e .  S u b je c ts  w ith  l im i t e d  r e p r e s e n t a t i o n a l  s k i l l s  

w ould n o t  be e x p e c te d  to  d i f f e r e n t i a l l y  l e a r n  s t i m u l i  w hich 

v a ry  i n  th e  ty p e  o f  c o n c e p t r e p re s e n te d  due to  th e  d e c re a se d  

l ik e l ih o o d  t h a t  th e y  would be a b le  to  d i s c r im in a te  th e s e  

s t im u lu s  r e l a t i o n s h i p s .  O ld e r c h i l d r e n ’s  l e a r n in g  o f  

p a r t i c u l a r  m a te r ia l s  would be e x p e c ted  to  show d i f f e r e n t i a t i o n  

betw een  s t im u lu s  ty p e s  r e l a t i v e  to  t h e i r  r e p r e s e n t a t i o n a l  

c a p a b i l i t i e s .  G re a te r  f l e x i b i l i t y  w ould be e v id en ce d  by 

g r e a t e r  v a r i a t i o n  f o r  o ld e r  s u b j e c t s '  l e a r n in g  o f  s t i m u l i  

d i f f e r i n g  i n  ty p e .

In  th e  p r e s e n t  s tu d y ,  t h e r e f o r e ,  f o r  b o th  Type 1 and 

Type 2 c o n d i t io n s ,  p a i r s  o f  s t im u l i  w ere p r e s e n te d  w hich 

p o s se s se d  one o f  th r e e  r e l a t i o n s h i p s  ( i . e .  i n f e r e n t i a l  

c o n c e p tu a l ,  p e r c e p tu a l ,  o r  u n r e la te d )  in  o rd e r  to  t e s t  

th e  h y p o th e s is  t h a t  th e  i n c id e n ta l  l e a r n in g  o f  o ld e r  c h i ld r e n  

i s  in f lu e n c e d  by d i f f e r e n t i a t e d  r e p r e s e n t a t i o n a l  a b i l i t i e s  

to  a  g r e a t e r  d e g re e  th a n  t h a t  o f  younger c h i ld r e n .  P r e d ic 

t i o n s  w ere t h a t  o ld e r  c h i l d r e n 's  i n c i d e n t a l  l e a r n in g  would 

be g r e a t e s t  f o r  c o n c e p tu a l  g ro u p in g s , fo llo w e d  by  p e r c e p tu a l  

g ro u p s , and l e a s t  f o r  s t im u l i  w ith  no r e l a t i o n s h i p s .  Y ounger 

c h i l d r e n 's  perfo rm an ce  was ex p ec te d  to  be s im i l a r  a c r o s s  

a l l  t h r e e  s t im u lu s  ty p e s ,  s in c e  i t  was e x p e c ted  t h a t  th e y  

w ould u se  th e  same le a r n in g  s t r a t e g y  r e g a r d le s s  o f  th e  

o r g a n iz a t io n a l  p r o p e r t i e s  o f  th e  s t i m u l i .  However, though  

n o t  p r e d ic t e d ,  i t  was a l s o  p o s s ib le  t h a t  i n c i d e n t a l  l e a r n in g
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i n  th e  p e r c e p tu a l  c o n d i t io n  would he g r e a t e r  th a n  i n  th e  

c o n c e p tu a l  o r  u n r e la te d  c o n d i t io n s ,  b ased  upon O lv er and 

H ornsby*s (1 9 6 6 ) f in d in g s  t h a t  young c h i ld r e n  a r e  more 

l i k e l y  to  r e l a t e  s t i m u l i  on p e r c e p tu a l  r a t h e r  th a n  c o n c e p tu a l  

c h a r a c t e r i s t i c s  ( in  t h e i r  p i c t u r e  t a s k ) .

In  summary, th e  v a r i a b l e s  i n v e s t ig a te d  in  th e  p r e s e n t  

s tu d y  w ere t ( a )  t a s k  demands (com parison  o f  Type 1 and 

Type 2 m e th o d o lo g y )! (b ) ty p e  o f  r e p r e s e n ta t i o n  o f  i n c i d e n t a l  

and i n t e n t i o n a l  s t i m u l i  1 and (c )  d ev e lo p m en ta l l e v e l .

Based upon th e  p re c e d in g  r a t i o n a l e ,  th e  fo llo w in g  

h y p o th e se s  w ere t e s t e d « (a )  O ld er c h i ld r e n  would be more 

r e s p o n s iv e  to  d i f f e r e n t  t a s k  demands (Type 1 v s .  Type 2) 

th a n  y o u n g er c h i ld r e n .  T hus, o ld e r  c h i ld r e n  w ere ex p e c te d  

to  show a  s i g n i f i c a n t  d i f f e r e n c e  in  r e t e n t i o n  b e tw een  Type 1 

and Type 2 m e th o d o lo g ie s , w h ile  th e  p erfo rm an ce  o f  y o u n g er 

c h i ld r e n  was e x p e c te d  to  be e q u iv a le n t  f o r  b o th  ty p e s  o f  

t a s k  p r e s e n t a t i o n .  For exam ple , i d e n t i c a l  s t im u lu s  p a i r s  

a r e  p r e s e n te d  i n  Type 1 and Type 2 c o n d i t io n s .  The i n i t i a l  

i n s t r u c t i o n  f o r  th e  fo rm er c o n d i t io n  in fo rm s  th e  c h i ld  

t h a t  he o r  sh e  i s  to  lo o k  a t  th e  s t i m u l i ,  w h ile  th e  i n s t r u c t i o n  

f o r  th e  l a t t e r  c o n d i t io n  d i r e c t s  th e  c h i ld  to  remember one 

member o f  each  s t im u lu s  p a i r .  The h y p o th e s is  o f  f l e x i b i l i t y  

f o r  o l d e r ,  and n o n f l e x i b i l i t y  o f  you n g er c h i ld r e n  w ould be 

su p p o rte d  i f  o ld e r  s u b je c t s  le a rn e d  a  s i g n i f i c a n t l y  g r e a t e r  

am ount o f  th e s e  l a t t e r  s t im u l i  i n  th e  Type 2 c o n d i t io n s  com

p a re d  to  Type 1 c o n d i t io n s ,  w h ile  you n g er s u b je c t s  e v id en c ed

e q u iv a le n t  l e a r n in g  o f  th e s e  s t im u l i  i n  Type 1 and Type 2 

c o n d i t io n s .  T hese p a t t e r n s  sh o u ld  be o b ta in e d  r e g a r d le s s
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o f  p o s s ib le  d i f f e r e n t  l e v e l s  o f  l e a r n in g  b e tw een  y o u n g e r 

and o ld e r  s u b j e c t s .  S u p p o rt o f  t h i s  h y p o th e s is  w ould be 

o b ta in e d  i f  a n a ly s i s  o f  v a r ia n c e  y ie ld e d  a  s i g n i f i c a n t  

G rade X Type o f  t a s k  p r e s e n ta t i o n  i n t e r a c t i o n  i n  th e  

d i r e c t i o n  s p e c i f i e d  a b o v e , (b ) Type o f  r e p r e s e n t a t i o n  o f  th e  

s t i m u l i  ( c o n c e p tu a l ,  p e r c e p tu a l ,  o r  u n r e la t e d )  w ould in f lu e n c e  

th e  r e t e n t i o n  o f  o ld e r  c h i ld r e n  to  a  g r e a t e r  d e g re e  th a n  

t h a t  o f  y o u n g er c h i l d r e n .  The r e l a t i o n s h i p  betw een  s t im u lu s  

ty p e  and th e  c o g n i t iv e  a b i l i t i e s  o f  c h i ld r e n  v a ry in g  in  

d ev e lo p m en ta l l e v e l  was e x p e c te d  to  a f f e c t  r e t e n t i o n .  T hus, 

y o u n g er c h i ld r e n  a r e  e x p e c te d  to  show e q u iv a le n t  am ounts 

o f  r e t e n t i o n  r e g a r d l e s s  o f  th e  o r g a n iz a t io n  o f  th e  s t i m u l i ,  

w h ile  o ld e r  c h i l d r e n 's  p e rfo rm an ce  i s  ex p e c te d  to  be 

g r e a t e s t  when s t i m u l i  w ere r e l a t e d  by  an  i n f e r e n t i a l  c a te g o ry ,  

l e a s t  when s t i m u l i  w ere u n r e l a t e d ,  and in te rm e d ia te  when 

s t i m u l i  em bodied p e r c e p tu a l  r e l a t i o n s h i p s .  F o r exam ple , 

s in c e  s t i m u l i  a r e  p r e s e n te d  a s  p a i r s ,  m easu res o f  p a i r  r e t e n 

t i o n  sh o u ld  e v id e n c e  d i f f e r e n t  p a t t e r n s  o f  r e t e n t i o n  f o r  

o ld e r  and y o u n g er s u b j e c t s .  The h y p o th e s is  o f  f l e x i b i l i t y  

o f  o ld e r  s u b je c ts  w ould be su p p o rte d  i f  t h e i r  p a t t e r n  o f  

p a i r  r e t e n t i o n  was s i g n i f i c a n t l y  d i f f e r e n t i a t e d  by s t im u lu s  

r e l a t i o n s h i p .  N o n f l e x i b i l i t y  o f  y o unger s u b je c t s  w ould be 

ev id e n c e d  by a  n o n d i f f e r e n t i a t e d  p a t t e r n  o f  p a i r  r e t e n t i o n  

r e g a r d l e s s  o f  s t im u lu s  ty p e .  A s i g n i f i c a n t  G rade X S tim u lu s  

r e p r e s e n t a t i o n  i n t e r a c t i o n  sh o u ld  be o b ta in e d  from  th e  

a n a l y s i s  o f  v a r ia n c e  t o  s u p p o r t  th e  h y p o th e s is .



CHAPTER II

METHOD

D esign

A th re e -w a y  f a c t o r i a l  d e s ig n  was em ployed. The th r e e  

f a c t o r s  w ere i (a )  ty p e  o f  t a s k  p r e s e n ta t i o n  (Type 1 and Type 

2 )I (*>) ty p e  o f  r e l a t i o n s h i p  be tw een  s tim u lu s  p a i r s  ( i n f e r 

e n t i a l ,  p e r c e p tu a l ,  and u n r e la te d )}  and (c )  d e v e lo p m e n ta l 

l e v e l  ( f i r s t -  and s ix th - g r a d e  s u b j e c t s ) .  T here  w ere 12 

e x p e r im e n ta l  g ro u p s . Though s e x  was n o t  an  e x p e r im e n ta l  

v a r i a b l e ,  i t  was in c lu d e d  a s  a f a c t o r  i n  s t a t i s t i c a l  a n a ly s e s .

S u b je c ts

S u b je c ts  w ere 1 6 8 ,w h ite ,  m id d le  c l a s s  f i r s t -  and s i x t h -  

g rad e  c h i ld r e n  a t t e n d in g  an  e le m e n ta ry  s c h o o l i n  a  su b u rb an  

community o u ts id e  New York C i ty .  An e q u a l number o f  c h i ld r e n  

(84-) a t  b o th  g rad e  l e v e l s  p a r t i c i p a t e d  i n  th e  s tu d y .  The 

c h i ld r e n  w ere a v e ra g e  to  above a v e ra g e  i n  I .Q . and ach iev em en t 

a s  d e s c r ib e d  by s c h o o l a d m in i s t r a to r s .  A lthough  in d iv id u a l  

I .Q . s c o re s  w ere n o t  made a v a i l a b l e  to  th e  a u th o r  f o r  s i x t h -  

g r a d e r s ,  and f i r s t - g r a d e r s  had n e v e r  b een  a d m in is te re d  an  

I .Q . t e s t ,  th e  g ro u p  :d a ta  f o r  s ix th - g r a d e r s  r e v e a le d  t h a t  th e  

mean L o rg e-T h o rn d ik e  I .Q . was 112 ,

Seven boys and sev e n  g i r l s  w ere random ly a s s ig n e d  to  

each  o f  th e  12 e x p e r im e n ta l  c o n d i t io n s .  C h ild re n  from  each  

c l a s s  w ere r e p re s e n te d  i n  a l l  c o n d i t io n s  th ro u g h  random

31



32 O

a s s ig n m e n t. The mean age o f  th e  f i r s t - g r a d e r s  was 6 . 8 7  y e a r s ,  

w h ile  th e  s ta n d a rd  d e v ia t io n  was .31 . y e a r s .  The mean and 

s ta n d a rd  d e v ia t io n  o f  s ix th - g r a d e r s *  age was 1 1 . 8 7  and . 3 ^  

y e a r s  r e s p e c t i v e l y .  C o lo r  b l in d  c h i ld r e n  w ere e x c lu d ed  from  

th e  sam ple a s  c o lo r  was one o f  th e  s t im u lu s  a t t r i b u t e s  i n  th e  

p e r c e p tu a l  s t im u lu s  c o n d i t io n .  F or s ix t h - g r a d e r s ,  s c h o o l 

h e a l t h  r e c o rd s  w ere u sed  to  i d e n t i f y  c o lo r  b l in d  c h i ld r e n .  

Seven boys w ere e x c lu d ed  due .to c o lo r  b l in d n e s s .  F i r s t - g r a d e  

c h i ld r e n  w ere ask ed  to  name th e  s t im u lu s  c o lo r s  a f t e r  a l l  

e x p e r im e n ta l  p ro c e d u re s  had b een  co n c lu d e d , a s  th e y  had n o t  

b ee n  t e s t e d  f o r  c o lo r  b l in d n e s s  by  th e  s c h o o l n u r s e .  None o f  

th e  f i r s t - g r a d e  c h i ld r e n  w ere e l im in a te d  on th e  b a s i s  on t h i s  

c r i t e r i o n .

S tim u li

E ig h t  p a i r s  o f  s t i m u l i  w ere u t i l i z e d  f o r  each  s t im u lu s  

c o n d i t io n .  The same 16 s t im u l i  w ere u sed  f o r  a l l  c o n d i t io n s ,  

b u t  w ere p a i r e d  d i f f e r e n t l y  w i th in  each  c o n d i t io n  in  o r d e r  

to  com ply w ith  th e  c r i t e r i a  f o r  c o n c e p tu a l ,  p e r c e p tu a l  and 

u n r e la t e d  p a i r s .  By u s in g  one s e t  o f  s t im u l i  f o r  a l l  t h r e e  

c o n d i t i o n s ,  i n t e r c o n d i t i o n  f a c t o r s  su ch  a s  s t im u lu s  d i f f i c u l t y ,  

c o d a b i l i t y ,  b r ig h tn e s s ,  s i z e ,  sh a p e , e t c .  w ere c o n t r o l l e d  to  

a v o id  t h e  co n fo u n d in g  o f  th e s e  i r r e l e v a n t  v a r i a b l e s  w ith  

s t im u lu s  r e p r e s e n t a t i o n .

Each s t im u lu s  was a  c o lo re d  d raw ing  o f  a  common o b j e c t .

A l l  p i c t u r e s  w ere draw n w i th in  a  5 *1 by  5 *1 c e n t im e te r  a r e a  

c e n te r e d  on a  7 .6  c e n t im e te r  w h ite  s q u a re .  The o r i g i n a l  

o u t l in e d  d raw in g s  w ere x e ro x ed  so  t h a t  a l l  r e p l i c a t i o n s  w ould 

be i d e n t i c a l .  S t im u l i  w ere c o lo re d  w ith  p e n c i l s  and p e n s ,
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and w ere i d e n t i c a l  f o r  a l l  c o n d i t io n s .  Each p a i r  o f  p i c t u r e s  

was c e n te r e d  on a  s e p a r a te  s h e e t  o f  w h ite*  s ta n d a rd  s iz e  

ty p in g  p a p e r  (2 1 .5  X 2 7 . 9  c e n t im e te r s )  w ith  one p i c t u r e  p la c e d  

d i r e c t l y  above th e  o th e r .  The e ig h t  s t i m u l i  w hich w ere 

i d e n t i f i e d  a s  i n t e n t i o n a l  s t i m u l i  i n  th e  Type 2 c o n d i t io n  

w ere a lw ays th e  to p  member o f  a  p a i r  r e g a r d le s s  o f  s t im u lu s  

and i n s t r u c t i o n a l  c o n d i t io n .  In  a d d i t i o n ,  th e  e ig h t  i n t e n 

t i o n a l  and e ig h t  i n c i d e n t a l  s t i m u l i  w ere th e  same f o r  a l l  

c o n d i t io n s  to  c o n t r o l  f o r  i n t e n t i o n a l  t a s k  d i f f i c u l t y  

b e tw een  c o n d i t io n s .  I n t e n t i o n a l  s t i m u l i  w ere i f lo w e r ,  

t e n t ,  c a r ,  f r u i t ,  lam p, s h o e s , bee  and f a c e .  I n c id e n ta l  

s t i m u l i  w ere 1 t r e e ,  h o u se , b o a t ,  eg g , su n  s h i r t ,  k i t e  and h and . 

T w en ty -fo u r d i f f e r e n t  s t im u lu s  p a i r s  w ere th u s  c r e a te d  by 

p a i r in g  th e  e ig h t  to p  and e ig h t  bo ttom  s t im u l i  d i f f e r e n t l y  

w i th in  each  c o n d i t io n .

A f te r  each  o f  th e  Zk p a i r s  o f  s t i m u l i  had b een  mounted 

on a  s h e e t  o f  p a p e r ,  i t  was p la c e d  i n  a  c l e a r  p l a s t i c  p ro 

t e c t i v e  p a g e . S tim u lu s  s e t s  o f  e ig h t  p a i r s  each  w ere th e n  

p la c e d  i n  s e p a r a t e ,  f l e x i b l e  co v ered  lo o s e l e a f  b in d e r s  w hich  

w ere u sed  f o r  p r e s e n t a t i o n  to  th e  s u b je c t s .

C r i t e r i a  f o r  C o n s tru c t io n  o f  S tim u lu s  P a i r s

S in c e  th e  r e l a t i o n s h i p  w i th in  s t im u lu s  p a i r s  was to  be 

b ased  upon B r u n e r 's  th e o ry  o f  th e  developm ent o f  r e p r e s e n ta 

t i o n ,  i t  was n e c e s s a ry  to  a v o id  fo rm in g  p a i r s  whose members 

w ere a s s o c i a t i v e l y  r e l a t e d .  T hus, th e  f i r s t  s t e p  in  c r e a t in g  

a p p r o p r ia te  s t i m u l i  was to  choose p a i r s  whose m em bersihad an  

in f r e q u e n t  o r  z e ro  d e g re e  o f  a s s o c i a t i v e  r e l a t e d n e s s .

T h is  was acco m p lish ed  by  r e f e r r i n g  to  c h i l d r e n 's  word a s s o c ia -
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t i o n  norms d ev e lo p ed  by E n tw is le  (1966)  and Palerm o and 

J e n k in s  (1 9 6 ^ ) .  E x te n s iv e  d e s c r i p t i o n  o f  s t im u lu s  s e l e c t i o n  

p ro c e d u re s  a p p e a rs  in  th e  A ppendix .

The second  m a jo r c r i t e r i o n  u sed  to  d ev e lo p  th e  s t i m u l i  

co n cern ed  th e  ty p e  o f  r e p r e s e n ta t i o n  by  w h ic h i in t r a p a i r  

s t im u l i  w i th in  e x p e r im e n ta l c o n d i t io n  w ere r e l a t e d .  C r i t e r i a  

s p e c i f i e d  by  O lv er and H ornsby (1 9 6 6 ) f o r  ty p e s  o f  e q u iv a le n c e  

w hich w ere c o n s i s t e n t  w ith  B ru n er* s  th e o ry  o f  th e  developm en t 

o f  r e p r e s e n ta t i o n  w ere used  to  d ev e lo p  c o n c e p tu a l ly  and 

p e r c e p tu a l ly  r e l a t e d  p a i r s .

S tim u lu s  R e p re s e n ta t io n  C o n d itio n s

C o n c e p tu a lly  r e l a t e d  p a i r s . I n t r a p a i r  s t i m u l i  w ere 

r e l a t e d  by an  i n f e r e n t i a l  c o n c e p t ,  and had n o . p e r c e p tu a l  

f e a tu r e  i n  common. T hus, th e  ty p e  o f  r e l a t i o n s h i p  w i th in  

p a i r s  was b ased  upon a b s t r a c t ,  o r  sy m b o lic , r a t h e r  th a n  

phenom enal e q u iv a le n c e .  I n t r a p a i r  c o n c e p tu a l  and p e r c e p tu a l  

c a te g o r ie s  d id  n o t  o v e r la p  w i th in  o r  be tw een  c o n d i t io n s .

Each p a i r  was an  in s ta n c e  o f  a  d i f f e r e n t  c a te g o r y .  C o n cep tu a l 

p a i r s  w ere i f lo w e r - t r e e ,  te n t - h o u s e ,  c a r - b o a t ,  f r u i t - e g g ,  

lam p -su n , s h o e s - s h i r t ,  b e e - k i t e ,  and f a c e -h a n d .

P e r c e p tu a l ly  r e l a t e d  p a i r s . I n t r a p a i r  s t i m u l i  w ere 

r e l a t e d  p e r c e p tu a l ly ,  b u t  n o t  c o n c e p tu a l ly .  Of th e  e ig h t  

p a i r s ,  f iv e  w ere r e l a t e d  by c o lo r ,  two by sh a p e , and one 

by p a t t e r n .  Each o f  th e  p a i r s  r e p re s e n te d  a  d i f f e r e n t  p e r 

c e p tu a l  v a lu e .  P e rc e p tu a l  p a i r s  w ere i te n t -h a n d  (b row n), 

f lo w e r - k i te  ( re d )*  sh o e s -h o u se  ( b lu e ) ,  c a r - ^ r e e  ( g r e e n ) ,  

la m p -b o a t ( p u r p le ) ,  f r u i t - s u n  ( ro u n d ) , fa c e -e g g  ( o v a l ) ,  

and b e e - s h i r t  ( s t r i p e d ) .
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U n re la te d  p a i r s . P a i r s  in  t h i s  c o n d i t io n  w ere d e f in e d  

a s  s h a r in g  n e i t h e r  a  c o n c e p tu a l ly  n o r  p e r c e p tu a l ly  e q u iv a le n t  

r e l a t i o n s h i p .  An e f f o r t  was made to  p a i r  s t im u l i  w hich  

sh a re d  no ty p e  o f  m e an in g fu l r e l a t i o n s h i p .  C h a r a c t e r i s t i c s  

o f  c h i l d r e n 's  word a s s o c ia t io n s  d e s c r ib e d  i n  A ppendix A 

w ere th u s  c o n s id e re d .  U n re la te d  p a i r s  w ere i f lo w e r - b o a t ,  

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

b e e -h o u se  and f a c e - k i t e .

Type o f  Task P r e s e n ta t io n

Tyne 1

S u b je c ts  w ere i n s t r u c t e d  to  lo o k  a t  each  p a i r  o f  s t i m u l i  

one a t  a  t im e , b u t  w ere n o t  in fo rm ed  o f  l a t e r  r e t e n t i o n  t a s k s .

Each p a i r  was exposed f o r  10 seco n d s a s  m easured  by a  s to p 

w a tch . P a i r s  w ere p r e s e n te d  i n  random o r d e r  to  each  s u b je c t  

to  c o n t r o l  f o r  th e  co n fo u n d in g  o f  o r d e r  w ith  e x p e r im e n ta l  

c o n d i t io n .  A t a b l e  o f  random num bers was u sed  to  g e n e ra te  a  

d i f f e r e n t  random o r d e r  f o r  each  s u b je c t .  S u b seq u en t to  

e x p o s u re , a l l  s u b je c ts  w ere a d m in is te re d  f r e e  r e c a l l  and 

m a tch in g  o f  p a i r s  r e t e n t i o n  t a s k s .

Tyne 2

S t im u l i  w ere p r e s e n te d  w ith  th e  same e x p e r im e n ta l  c o n s t r a i n t s  

d e s c r ib e d  above f o r  th e  Type 1 i n s t r u c t i o n .  Type 2 d i f f e r e d  

from  Type 1 o n ly  in  th e  i n i t i a l  i n s t r u c t i o n  a d m in is te re d  by 

th e  e x p e r im e n te r .  S u b je c ts  w ere i n s t r u c t e d  to  lo o k  a t  b o th  

th e  to p  and bo ttom  members o f  each  o f  th e  p a i r s , b u t  to  

rem em ber o n ly  th e  to p  p i c tu r e  s in c e  he o r  sh e  w ould be  ask ed  

f o r  l a t e r  r e t e n t i o n  o f  th o s e  s t i m u l i .  The to p  p i c t u r e s  w ere 

th u s  th e  i n t e n t i o n a l  s t i m u l i ,  w h ile  th e  b o tto m  w ere th e  i n c i -



36

d e n ta l  s t i m u l i .  The to p  s t im u lu s  was d e s ig n a te d  a s  i n t e n 

t i o n a l  to  a v o id  c o n fu s io n  w hich  may have b een  cau sed  by 

s w itc h in g  from  to p  to  b o tto m  on each  s u c c e s s iv e  p ag e .

S u b seq u en t to  e x p o su re , s u b je c ts  w ere ask ed  t o  r e c a l l  a l l  

o f  th e  s t i m u l i  th e y  c o u ld , in c lu d in g  th e  bo ttom  o n e s . The 

m a tch in g  o f  p a i r s  t a s k  was a l s o  a d m in is te r e d .

R e te n tio n  T asks

F ree  R e c a l l

Im m ed ia te ly  fo llo w in g  ex p o su re  to  s t i m u l i ,  s u b je c t s  in  

a l l  c o n d i t io n s  w ere a sk ed  to  r e c a l l  a s  many o f  th e  p i c t u r e s  

a s  th e y  c o u ld  i n  any  o r d e r .  T h is  t a s k  was n o t  tim e d , and 

a l l  s u b je c ts  in d ic a te d  when th e y  had f in i s h e d .  The e x p e r im e n te r  

r e c o rd e d  s u b j e c t s '  re sp o n s e s  v e rb a tim  by  h an d .

M atch ing  o f  P a i r s

S u b seq u en t to  f r e e  r e c a l l ,  s u b je c t s  w ere a sk ed  to  

m atch  th e  to p  and b o tto m  s t i m u l i  w hich had b een  s e e n  to g e th e r  

d u r in g  i n i t i a l  e x p o s u re . T h is  t a s k  was p re s e n te d  i n  th e  

fo llo w in g  m anner. Each o f  th e  p i c t u r e s  a p p e a r in g  on to p  was 

p r e s e n te d  in d iv i d u a l l y .  They had b een  mounted i n  th e  c e n te r  

o f  h a l f  o f  a  p ie c e  o f  s ta n d a rd  s i z e  ty p in g  p a p e r  (1 3 » 9  X 2 1 . 5  

c e n t im e te r s )  and p r o te c te d  i n  p l a s t i c .  P re se n te d  s im u l ta 

n e o u s ly  w ith  a  s t im u lu s  w ere a l l  e i g h t  p i c t u r e s  w hich  had 

a p p e a re d  on th e  b o tto m . T hese p i c t u r e s  w ere a r ra n g e d  on two 

l o o s e l e a f  p ag es  so  t h a t  f o u r  s t i m u l i  w ere c e n te r e d  on one 

p a g e , and fo u r  w ere a r ra n g e d  i n  th e  same m anner on th e  n e x t  

p a g e . The p ages w ere opened so  t h a t  a l l  e ig h t  p i c t u r e s  w ere 

v iew ed  s im u lta n e o u s ly .  A f te r  th e  c h i ld  made a  c h o ic e ,  a n o th e r  

p i c t u r e  w hich had  ap p ea re d  on to p  was p r e s e n te d ,  w h ile  th e
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p re c e d in g  one was rem oved. The l o o s e l e a f  p ages w ere a l s o  

tu rn e d  to  r e v e a l  th e  e ig h t  b o tto m  s t i m u l i  whose p o s i t i o n s  had 

b een  r e a r r a n g e d .  T h is  p ro c e d u re  was u sed  to  e n s u re  t h a t  

p o s i t i o n  cu es  d u r in g  th e  m a tch in g  t a s k  w ould n o t  in f lu e n c e  

p e rfo rm a n c e . U sing a  t a b l e  o f  random num bers, e i g h t  o rd e rs  

f o r  th e  p h y s ic a l  a rra n g e m en t o f  th e  b o tto m  s t i m u l i  w ere 

g e n e r a te d .  In  a d d i t i o n ,  by  p r e s e n t in g  th e  same b o tto m  

s t i m u l i  on a l l  t r i a l s ,  re p la c e m e n t o f  s t i m u l i  was e n su re d  

so  t h a t  p r o b a b i l i t i e s  f o r  g u e s s in g  w ere n o t  a l t e r e d .  O rders  

f o r  p r e s e n t in g  th e  to p  and bo ttom  s t i m u l i  w ere random ized  

f o r  each  s u b je c t .  The e x p e r im e n te r  re c o rd e d  s u b j e c t s '  c h o ic e s  

by hand .

F ree  r e c a l l  p re c e d e d  m atch in g  o f  p a i r s  i n  a l l  c a s e s  to  

m in im ize  th e  p o s s i b i l i t y  t h a t  one t a s k  w ould in f lu e n c e  th e  

o th e r .

P ro c ed u re

Each s u b je c t  was s e e n  in d iv id u a l ly  by th e  e x p e r im e n te r  

i n  a  s m a ll  room . When th e  s u b je c t  e n te r e d  th e  room , th e  

e x p e r im e n te r  a sk ed  th e  s u b je c t  to  s i t  o p p o s i te  h e r  a t  a  t a b l e .  

The e x p e r im e n te r  th e n  re c o rd e d  th e  s u b j e c t 's  name, s e x  and 

b i r t h d a y .  In  o r d e r  t o  d e te rm in e  t h a t  each  s u b je c t  knew to p  

from  b o tto m , he o r  sh e  was shown a  p a i r  o f  boxes w hich had 

b een  draw n i n  in k  on an  in d e x  c a r d ,  and was ask ed  to  p o in t  

to  th e  to p  and  bo ttom  b o x e s . Only two f i r s t - g r a d e  boys co u ld  

n o t  l o c a t e  to p  and b o tto m , and c o u ld  n o t  be  c o r r e c t e d .  

T h e re fo re ,  th e y  w ere e l im in a te d  from  th e  s tu d y .  The e x p e r i 

m e n te r  th e n  t o l d  th e  s u b je c t  t h a t  sh e  had some p i c t u r e s  t h a t
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sh e  w anted  to  show to  th e  s u b j e c t .  The a p p r o p r ia te  

l o o s e l e a f  b in d e r  was th e n  p r e s e n te d ,  b u t  th e  s u b je c t 'w a s  

n o t  y e t  a llo w e d  t o  open i t .  The e x p e r im e n te r  e x p la in e d  t h a t  

on each  page th e r e  w ere two p i c t u r e s ,  one o f  w hich was on 

to p  o f  th e  o t h e r .  In  Type 1 c o n d i t io n s ,  s u b je c ts  w ere 

t o l d  o n ly  to  lo o k  a t  th e  p i c t u r e s .  In  Type 2 c o n d i t io n s ,  

th e  fo llo w in g  i n s t r u c t i o n  f o r  i n t e n t i o n a l  l e a r n in g  o f  th e  

to p  s t im u lu s  was in c lu d e d i  "Look a t  b o th  p i c t u r e s ,  and 

remember th e  one t h a t  i s  on to p  on each  page b e ca u se  I  w i l l  

a s k  you to  rem em ber th o s e  p i c t u r e s  when y o u 'r e  f in i s h e d  

lo o k in g  a t  a l l  o f  th e m ."  The s u b je c t  was th e n  t o l d  t o  t u r n  

each  page o n ly  when th e  e x p e r im e n te r  s a id  " tu r n " .  The 

e x p e r im e n te r  a sk ed  th e  s u b je c t  i f  he  o r  sh e  had any  q u e s t io n s ,  

and to l d  th e  s u b je c t  to  b e g in .  When th e  s u b je c t  tu rn e d  to  

th e  f i r s t  p a g e , th e  e x p e r im e n te r  b eg an  th e  s to p w a tc h . A f te r  

1 0  s e c o n d s , th e  s u b je c t  was d i r e c t e d  to  t u r n  th e  p a g e , and 

th e  s to p w a tc h  was s to p p e d  u n t i l  th e  n e x t  page was f u l l y  

ex p o sed . T h is  (p ro ced u re  was fo llo w e d  f o r  each  o f  th e  p a i r s .  

When th e  c h i ld  had f in i s h e d  lo o k in g  a t  a l l  e ig h t  p a i r s ,  th e  

l o o s e l e a f  book was rem oved and th e  f r e e  r e c a l l  and m atch in g  

o f  p a i r s  t a s k s  w ere a d m in is te r e d .  A f te r  c o m p le tin g  th e  

l a t t e r  t a s k ,  th e  s u b je c t  was a sk ed  to  i d e n t i f y  th e  s t im u lu s  

c o l o r s .  At th e  c o m p le tio n  o f  a l l  p r o c e d u re s ,  th e  s u b je c t  

was a sk ed  i f  he o r  sh e  had any  q u e s t io n s .  The e x p e r im e n te r  

a l s o  ask ed  th e  s u b je c t  to  p ro m ise  n o t  to  t e l l  o th e r  c h i ld r e n  

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

t i e s  w h ile  b e in g  w ith  th e  e x p e r im e n te r .  A l l  c h i ld r e n  f e l t  

t h i s  was r e a s o n a b le ,  and a g re e d  to  t e l l  none o f  th e  o th e r s .
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Im m ed ia te ly  a f t e r  one c h i l d  l e f t  th e  room , and b e f o re  th e  

n e x t  s u b je c t  a r r i v e d ,  th e  o r d e r  o f  s t i m u l i  was changed 

a c c o rd in g  to  random p e rm u ta t io n .

The e x p e r im e n ta l  p ro c e d u re s  w ere e a s i l y  u n d e rs to o d  by 

a l l  s u b j e c t s .  None o f  th e  c h i ld r e n  w ere e l im in a te d  from  th e  

s tu d y  on th e  b a s i s  o f  b e in g  u n a b le  to  fo llo w  d i r e c t i o n s  o r  

com ple te  th e  e x p e r im e n ta l  p ro c e d u re .  T o ta l  tim e  o f  a l l  

p ro c e d u re s  was a b o u t 1 5  m in u te s .

D ependent M easures

S e v e ra l  d ep en d en t m easu res  w ere a n a ly z e d . The fo llo w in g  

m easu res  w ere d e r iv e d  from  th e  f r e e  r e c a l l  t a s k .

T o ta l  num ber o f  s t im u l i  r e c a l l e d  (FRTOTAL). The number 

o f  s t i m u l i  w hich  w ere c o r r e c t l y  r e c a l l e d  was t o t a l e d .  Repe

t i t i o n s  o r  e r r o r s  w ere e x c lu d e d .

T o ta l  num ber oi' i n t e n t i o n a l  s t i m u l i  r e c a l l e d  (FRINT).

T h is  m easure c o n s is te d  o f  th e  t o t a l  number o f  c o r r e c t l y  

r e c a l l e d  i n t e n t i o n a l  ( to p )  s t i m u l i .

T o ta l  -number o f  i n c i d e n t a l  s t i m u l i  r e c a l l e d  (FRINC).

The t o t a l  number o f  c o r r e c t l y  r e c a l l e d  i n c i d e n t a l  (bo ttom ) 

s t i m u l i  w as c o u n te d .

P ro p o r t io n  o f  i n t e n t i o n a l  to  t o t a l  s t i m u l i  r e c a l l e d  (FRPRINT). 

A r a t i o  o f  i n t e n t i o n a l  to  t o t a l  r e c a l l  was c a l c u l a t e d  f o r  

each  s u b je c t  t o  d e te rm in e  w h e th e r  t h i s - p r o p o r t i o n  w ould \ o ? 

d if fe r ,^ b e tw e e n  g ro u p s . T h is  in fo rm a tio n  d i f f e r e d  from  

FRTOTAL, FRINT, and FRINC s in c e  am ount o f  r e c a l l  may d i f f e r  

be tw een  g ra d e s  and e x p e r im e n ta l  c o n d i t io n s ,  b u t  r e l a t i v e  

p r o p o r t io n s  c o u ld  rem a in  u n a f f e c te d .
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Number o f  c o n c e p tu a l ,  p e r c e p tu a l  o r  u n r e la te d  p a i r s  

(FRCONPR. FRPERPR. and FRROTEPR r e s p e c t i v e l y ) .  S in c e  s t i m u l i  

betw een  c o n d i t io n s  w ere th e  same d e s p i t e  d i f f e r e n t  p a i r i n g s ,  

i t  was o f  i n t e r e s t  to  d e te rm in e  w h e th e r  th e  b lo c k in g  o f  p a i r s  

a f f e c t e d  th e  m anner i n  w hich  s t im u l i  w ere r e c a l l e d ,  a n d /o r  

w h e th e r  i m p l i c i t  n o n b lo ck ed  r e l a t i o n s h i p s  a l s o  a f f e c t e d  r e c a l l  

o r g a n iz a t io n .  P a i r s  o f  s t i m u l i  w hich  w ere r e c a l l e d  c o n t ig u o u s ly  

a s  c o n c e p tu a l ,  p e r c e p tu a l  o r  u n r e la te d  p a i r s  w ere t o t a l e d  

f o r  each  s u b je c t  i n  a l l  e x p e rm e n ta l c o n d i t io n s .  T hus, th e  

o c c u rre n c e  o f  c o n c e p tu a l ,  p e r c e p tu a l  and u n r e la te d  p a i r s  

w i th in  t h e i r  a p p r o p r ia te  c o n d i t io n s  co u ld  be com pared w ith  

su ch  o c c u r re n c e s  a c r o s s  s t im u lu s  c o n d i t io n s .

Number o f  w i th in  t r e a tm e n t  p a i r s  (FRTRPR). Only th o s e  

p a i r s  d e s ig n a te d  a s  c o n c e p tu a l  in  th e  c o n c e p tu a l  c o n d i t io n ,  

p e r c e p tu a l  i n  th e  p e r c e p tu a l  c o n d i t io n ,  and u n r e la te d  i n  th e  

u n r e la te d  c o n d i t io n  w ere t o t a l e d  f o r  each  s u b je c t .

L a te n cy  to  re sp o n d  (FRLAT). The tim e  i n t e r v a l  b e g in n in g  

w ith  th e  end o f  th e  e x p e r im e n te r 's  i n s t r u c t i o n  f o r  f r e e  r e c a l l ,  

and  e n d in g  w ith  th e  s u b j e c t s '  f i r s t  re sp o n s e  was m easured  

w ith  a  s to p w a tc h  i n  f i f t h s  o f  s e c o n d s .

The m atch in g  o f  p a i r s  t a s k  y ie ld e d  th e  fo llo w in g  m e asu re .

T o ta l  number o f  c o r r e c t l y  m atched p a i r s  (PRTOTAL). Those 

p a i r s  w hich  h a d .b e e n  d e s ig n a te d  a s  c o n c e p tu a l  w i th in  a  con 

c e p tu a l  c o n d i t io n ,  p e r c e p tu a l  w i th in  a  p e r c e p tu a l  c o n d i t io n ,  

and u n r e la t e d  w i th in  an  u n r e la te d  c o n d i t io n  w ere t o t a l e d .

P r e t e s t s

To d e te rm in e  w h e th e r  each  s t im u lu s  was r e c o g n iz a b le  and
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( 6  boys and 6  g i r l s )  w ere p r e t e s t e d .  Each c h i ld  was se e n  

in d i v i d u a l l y ,  and a sk ed  t o  name a l l  o f  th e  s t i m u l i .  R e s u lts  

showed t h a t  a l l  s t i m u l i  w ere e a s i l y  re c o g n iz e d  and la b e le d  

c o r r e c t l y .

P r e t e s t i n g  was a l s o  co n d u c ted  to  d e te rm in e  w h e th e r  th e  

c o n c e p tu a l ,  p e r c e p tu a l  and u n r e la t e d  p a i r s  conveyed th e  in te n d e d  

r e l a t i o n s h i p s  t o  th e  s u b je c t s .  S in ce  i t  was h y p o th e s iz e d  t h a t  

o n ly  s ix th - g r a d e r s  w ould b e  d i f f e r e n t i a l l y  a f f e c t e d  by 

s t im u lu s  ty p e ,  1 ? s ix th - g r a d e r s  ( 1 0  boys and 7  g i r l s )  w ere 

p r e t e s t e d .  Each p r e t e s t  s u b je c t  was se e n  in d iv id u a l ly  and 

a sk e d  to  t e l l  how p a i r s  o f  s t i m u l i  w ere a l i k e .  R esponses 

w ere s c o re d  a s  c o n c e p tu a l ,  p e r c e p tu a l ,  n o t  a l i k e ,  o r  o th e r .

A ll  c o n c e p tu a l  p a i r s  w ere i d e n t i f i e d  a s  c o n c e p tu a l ly  r e l a t e d  

by e v e ry  s u b j e c t .  F or p e r c e p tu a l  p a i r s ,  i n  no in s ta n c e  w ere 

p a i r s  i d e n t i f i e d  a s  c o n c e p tu a l ly  r e l a t e d .  In  some s c a t t e r e d  

in s t a n c e s ,  s u b je c t s  re sp o n d ed  t h a t  p a i r s  w ere n o t  a l i k e ,  o r  

p ro v id e d  r e l a t i o n a l  r e s p o n s e s  ( f o r  exam ple , th e  sun  makes 

an  o ran g e  g ro w ). Chi s q u a re  a n a ly s i s  c o r r e c te d  f o r  c o n t in u i ty  

in d ic a te d  t h a t  th e s e  s c a t t e r e d  re sp o n s e s  d id  n o t  d i f f e r  

from  ch a n c e . T h e re fo re ,  p e r c e p tu a l ly  r e l a t e d  s t i m u l i  w ere 

se e n  a s  su ch  by s u b je c t s .  F o r u n r e la te d  s t i m u l i , ,  th e  m a jo r i ty  

o f  re s p o n s e s  in d ic a te d  t h a t  p a i r s  w ere n o t  a l i k e .  S c a t te r e d  

re s p o n s e s  w ere i n  th e  o th e r  c a te g o ry .  Chi sq u a re  a n a ly s e s  

c o r r e c te d  f o r  c o n t in u i ty  in d ic a te d  t h a t  th e s e  re s p o n s e s  d id  

n o t  d i f f e r  from  c h a n c e . The p r e t e s t  d a ta  in d ic a te d  t h a t  s t im 

u l i  w ere v a l i d  w ith  r e s p e c t  to  th e  c r i t e r i a  by  w hich th e y  had 

d e v e lo p e d , and t h a t  s t im u lu s  c o n d i t io n s  w ere d i f f e r e n t i a t e d  

a c c o rd in g  t o  th e  d im en sio n s  d e f in e d  ab o v e .



CHAPTER I I I

RESULTS

Each d ep en d en t m easure was a n a ly z e d  w ith  a  2 X 2 X 3 X 2 

(G rade X Type o f  t a s k  p r e s e n ta t i o n  X S tim u lu s  r e p r e s e n t a t i o n  

X Sex) f ix e d  f a c t o r  a n a ly s i s  o f  v a r ia n c e .  The r e s u l t s  o f  th e  

a n a ly s e s  f o r  each  m easure w i l l  be  p r e s e n te d  s e p a r a t e ly  w ith  

e x p l i c a t i o n  o f  t h e i r  e lu c id a t io n  o f  b o th  o f  th e  advanced  

h y p o th e s e s .  The two p r e d ic t io n s  w ere i (a )  s i x t h - g r a d e r s '  

r e t e n t i o n  u n d e r Type 1 and Type 2 c o n d i t io n s  w ould be  s i g n i 

f i c a n t l y  d i f f e r e n t  w h ile  r e t e n t i o n  o f  f i r s t - g r a d e r s  w ould n o t  

be s i g n i f i c a n t l y  d i f f e r e n t  u n d e r  b o th  i n s t r u c t i o n a l  c o n d i t io n s j  

and (b ) s i x t h - g r a d e r s '  r e t e n t i o n  u n d e r v a ry in g  s t im u lu s  c o n d i

t i o n s  w ould be  s i g n i f i c a n t l y  d i f f e r e n t , w h ile  t h a t  o f  f i r s t -  

g ra d e r s  w ould be  e q u iv a le n t  and would n o t  d i f f e r  s i g n i f i c a n t l y .  

E v idence  to  c o n firm  th e  h y p o th e se s  w ould have b een  o b ta in e d  

i f  each  o f  tw o, tw o - f a c to r  i n t e r a c t i o n s  r e s u l t e d  from  th e  

a n a ly s e s .  These w ere G rade X Type o f  t a s k  p r e s e n ta t i o n  and 

G rade X S tim u lu s  r e p r e s e n t a t i o n  i n t e r a c t i o n s .

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

g ra d e , ty p e ,  s t im u lu s  and s e x  f o r  g r a d e ,  ty p e  o f  t a s k  p r e s e n ta 

t i o n ,  s t im u lu s  r e p r e s e n t a t i o n  and se x  r e s p e c t i v e l y .  Means 

and s ta n d a rd  d e v ia t io n s  f o r  a l l  d e p en d en t m easu res  g rouped  

by g ra d e , ty p e  and s t im u lu s  a r e  p r e s e n te d  i n  T a b le s  A th ro u g h  

J  i n  th e  A ppendix . T a b le  K p r e s e n ts  a  summary o f  F r a t i o s  ob

ta in e d  i n  th e  a n ly s e s  o f  th e  d ep en d en t v a r i a b l e s .

4-2
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T o ta l  Number o f  S t im u l i  R e c a lle d

The a n a ly s i s  o f  v a r ia n c e  y ie ld e d  a  s i g n f i c a n t  m ain e f f e c t  

f o r  g ra d e  (Jfc=l47.03» d f = l / l 4 4 ,  £ ^ 0 0 1 ) .  No o th e r  m ain  e f f e c t s  

w ere s i g n i f i c a n t .  S ix th - g r a d e r s  r e c a l l e d  s i g n i f i c a n t l y  more 

s t i m u l i  th a n  f i r s t - g r a d e r s .

The p r e d ic te d  G rade X Type i n t e r a c t i o n  was s i g n i f i c a n t  

(F=12,75» d f = 1 /1 4 4 1 e ^ O O I ) .  However, a n a ly s i s  o f  s im p le  

m ain e f f e c t s  showed t h a t  s i x t h - g r a d e r s '  r e t e n t i o n  was n o t  

s i g n i f i c a n t l y  d i f f e r e n t  u n d e r  e ith e r  ty p e  o f  t a s k  p r e s e n t a t i o n ,  

w h ile  f i r s t - g r a d e r s  r e c a l l e d  more s t i m u l i  i n  th e  Type 2 

com pared t o  th e  Type 1 c o n d i t io n .  T ab le  1 p r e s e n ts  th e  means 

o f  f i r s t -  and s i x t h - g r a d e r s '  t o t a l  r e c a l l  f o r  Type 1 and 2 

c o n d i t io n s .  The i n t e r a c t i o n  i s  p r e s e n te d  i n  F ig u re  1 . T hus, 

th e  h y p o th e s is  t h a t  s i x t h - g r a d e r s '  r e t e n t i o n  w ould be s i g n i 

f i c a n t l y  d i f f e r e n t  u n d e r  d i f f e r e n t  i n s t r u c t i o n a l  c o n d i t io n s ,  

w h ile  t h a t  o f  f i r s t - g r a d e r s  w ould be  e q u iv a le n t  was n o t  s u p p o r te d , 

a n d , i n  f a c t ,  th e  o p p o s i te  was fo u n d .

The G rade X S tim u lu s  i n t e r a c t i o n  was n o t. s i g n i f i c a n t  

( J t l . 6 4 ,  d f = 2 / l4 4 ,  £ = .1 9 ) .  N e i th e r  f i r s t -  n o r  s i x t h - g r a d e r s '  

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

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

A d d it io n a l  f in d in g s  w ere s i g n i f i c a n t  Type X S tim u lu s  

(F = 3 .1 9 , d f = 2 / l4 4 ,  £ = .0 4 5 ) and Sex X G rade (F = 4 .1 9 , d f = l / l 4 4 ,  

£ = .0 4 1 ) i n t e r a c t i o n s .  A n a ly s is  o f  s im p le  m ain e f f e c t s  o f  th e  

fo rm e r  i n t e r a c t i o n  in d ic a te d  t h a t  r e t e n t i o n  was s i g n i f i c a n t l y  

h ig h e r  i n  th e  Type 2 -c o n c e p tu a l  c o n d i t io n  com pared to  th e  5 

Type 1 - c o n c e p tu a l  g ro u p . T o ta l  r e c a l l  i n  th e  Type 2 - p e r c e p tu a l  

c o n d i t io n  was a lm o s t s i g n i f i c a n t l y  g r e a t e r  th a n  i n  th e  Type 1 -



TABLE 1

Means f o r  T o ta l  Number o f  S t im u l i  R e c a lle d  

Grouped by Grade and Type

Type 1G rade Type 2

6 .2 8
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r e c a l l e d .
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p e r c e p tu a l  c o n d i t io n  ( . 1 0 < 2 > . 0 5 ) .  T o ta l  r e c a l l  i n  Type 

1 -  and Type 2 - u n r e la te d  c o n d i t io n s  w ere n o t  s i g n i f i c a n t l y  

d i f f e r e n t .  T o ta l  am ount o f  r e c a l l  seem ed to  be  enhanced 

in  Type 2 v s .  Type 1 c a d i t i o n s  o n ly  f o r  th e  c o n c e p tu a l  g ro u p .

S im ple m ain e f f e c t s  o f  th e  s i g n i f i c a n t  Sex X Grade i n t e r 

a c t io n  in d ic a te d  t h a t  w h ile  th e r e  was no s i g n i f i c a n t  d i f f e r e n c e s  

be tw een  boys and g i r l s  i n  th e  f i r s t - g r a d e ,  s ix th - g r a d e  g i r l s  

r e c a l l e d  s i g n i f i c a n t l y  more th a n  s ix th - g r a d e  b o y s .

T o ta l  Number o f  I n t e n t i o n a l  (Top) S t im u l i  R e c a lle d

In  o r d e r  to  d e te rm in e  w h e th e r th e  ty p e  o f  t a s k  i n s t r u c t i o n  

a f f e c t e d  s e l e c t i o n  o f  s p e c i f i c  t a s k  in fo rm a tio n  f o r  r e c a l l  

w i th in  t o t a l  r e c a l l ,  and i f  t h i s  o c c u r re d  d i f f e r e n t i a l l y  f o r  

c h i ld r e n  o f  d i f f e r e n t  g ra d e s  and u n d e r  d i f f e r e n t  s t im u lu s  

c o n d i t io n s ,  th e  a fo re m e n tio n e d  f o u r - f a c t o r  a n a ly s i s  o f  

v a r ia n c e  was co n d u c ted  on t h i s  m easu re . S i g n i f i c a n t  m ain 

e f f e c t s  w ere o b ta in e d  f o r  ty p e  (P = 103 .80 , d f = l / l 4 4 ,  p < .0 0 1 )  

and f o r  g ra d e  (P = 8 9 .4 2 , d f = l / l 4 4 ,  p < . 0 0 1 ) .  R e c a l l  o f  i n t e n 

t i o n a l  s t i m u l i  was s i g n i f i c a n t l y  g r e a t e r  i n  Type 2 r e l a t i v e  

to  Type 1 c o n d i t io n s .  S ix th - g r a d e r s  r e c a l l e d  s i g n i f i c a n t l y  

more i n t e n t i o n a l  s t i m u l i  th a n  f i r s t - g r a d e r s .

N e i th e r  th e  G rade X Type (F ^ .0 3 , d f = l / l 4 4 ,  p > .5 0 )  n o r  

th e  Grade X S tim u lu s  (£ = 1 .4 7 , d f = 2 / l4 4 , £ = . 2 3 ) i n t e r a c t io n s  

w ere s i g n i f i c a n t .  In  a d d i t i o n ,  no o th e r  i n t e r a c t i o n s  w ere 

s i g n i f i c a n t .

T hese r e s u l t s  in d ic a te d  t h a t  b o th  f i r s t -  and s i x t h -  

g r a d e r s  le a rn e d  more i n t e n t i o n a l  s t i m u l i  u n d e r  Type 2 

i n s t r u c t i o n a l  c o n d i t io n s ,  a l th o u g h  s ix th - g r a d e r s  r e c a l l e d  

more th a n  f i r s t - g r a d e r s . S tim u lu s  ty p e  d id  n o t  a f f e c t  '
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i n t e n t i o n a l  r e c a l l  f o r  s u b je c t s  o f  e i t h e r  age  l e v e l .

T o ta l  Number o f  I n c id e n ta l  (B ottom ) S t im u l i  R e c a lle d

The a n a ly s i s  o f  v a r ia n c e  co n d u c ted  on t h i s  m easure 

r e v e a le d  s i g n i f i c a n t  m ain e f f e c t s  f o r  ty p e  (P=7 8 . 6Jf, d f = l /1 ^ 4 .  

£ < . 0 0 l )  and g ra d e  (P = 6 3 .0 6 , d f = l / l 4 4 ,  £ < * .0 0 1 ) . More 

i n c i d e n t a l  s t i m u l i  w ere r e c a l l e d  i n  Type 1 th a n  in  Type 2 

c o n d i t io n s ,  and s ix th - g r a d e r s  r e c a l l e d  more s t i m u l i  th a n  

f i r s t - g r a d e r s .

The G rade X Type i n t e r a c t i o n  was s i g n i f i c a n t  (F = 30 .90 , 

d f = l /1 ^ 4 ,  £ < . 0 0 1 ) ,  Means f o r  t o t a l  am ount o f  i n c i d e n t a l  

s t im u l i  g rouped  by g ra d e  and ty p e  a r e  p r e s e n te d  i n  T ab le  2 .

The G rade X Type i n t e r a c t i o n  i s  p r e s e n te d  i n  F ig u re  2 . A n a ly s is  

o f  s im p le  m ain e f f e c t s  r e v e a le d  t h a t  b o th  f i r s t -  and s i x t h -  

g ra d e rs  r e c a l l e d  s i g n i f i c a n t l y  more i n c i d e n t a l  s t i m u l i  i n  

Type 1 v s .  Type 2 c o n d i t io n s .  However, s i x t h - g r a d e r s '  i n c i 

d e n ta l  r e c a l l  was enhanced  by  Type 1 i n s t r u c t i o n s  to  a  

g r e a t e r  d e g re e  th a n  f i r s t - g r a d e r s  f . W hile s i x t h - g r a d e r s ' 

i n c i d e n t a l  r e c a l l  was s u p e r io r  to  f i r s t - g r a d e r s '  f o r  b o th  

T ypes, t h i s  d i f f e r e n c e  was s i g n i f i c a n t  o n ly  i n  th e  Type 1 

c o n d i t io n .  These fin d in g ?  p ro v id e  p a r t i a l  s u p p o r t  f o r  th e  

h y p o th e s is  t h a t  s i x t h - g r a d e r s '  r e c a l l  w ould be  a f f e c t e d  

by t a s k  i n s t r u c t i o n s  to  a  s i g n i f i c a n t l y  g r e a t e r  d e g re e  th a n  

t h a t  o f  f i r s t - g r a d e r s .

The G rade X S tim u lu s  i n t e r a c t i o n  was n o t  s i g n i f i c a n t  

(F = .^ 8 , d f - 2 /1 4 4 , £ >  .5 0 ) .  C o n tra ry  to  e x p e c ta t io n ,  s t im u lu s  

ty p e  in f lu e n c e d  n e i t h e r  th e  t o t a l  num ber o f  i n c i d e n t a l  s t im u l i  

r e c a l l e d ,  n o r  d id  t h i s  f a c t o r  i n t e r a c t  w ith  g r a d e .

Two a d d i t i o n a l  i n t e r a c t i o n s  w ere s i g n i f i c a n t .  The Sex X
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TABLE 2

Mean Number o f  I n c id e n ta l  S t im u l i  R e c a lle d  

Grouped by G rade and Type

Type 2G rade

1.662 .2 6

4 .6 9 2 .0 9  •
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F ig u re  2 . G rade X Type i n t e r a c t i o n  f o r  th e  num ber o f  

i n c i d e n t a l  s t i m u l i  r e c a l l e d .
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G rade (B =10.09, d f = l / l 4 4 ,  £ = .0 0 2 ) and Sex X Grade X S tim u lu s  

(|V=3.82, d f = 2 / l4 4 ,  £ = .0 2 ) i n t e r a c t i o n s  r e v e a le d  t h a t  f i r s t -  

g ra d e  b o y s ' and g i r l s '  i n c i d e n t a l  r e c a l l  was n o t  s i g n i f i c a n t l y  

d i f f e r e n t  u n d e r  any  s t im u lu s  c o n d i t io n ,  w h ile  s ix th - g r a d e  

g i r l s '  r e c a l l  was s i g n i f i c a n t l y  g r e a t e r  th a n  s ix th - g r a d e  b o y s ' 

b u t  o n ly  in  th e  p e r c e p tu a l  and u n r e la te d  s t im u lu s  c o n d i t io n s .  

Means f o r  t o t a l  i n c i d e n t a l  r e c a l l  g rouped  by s e x ,  g rad e  and 

s t im u lu s  a r e  p r e s e n te d  i n  T ab le  3« The i n t e r a c t i o n  i s  d e p ic 

te d  in  F ig u re  3» The h y p o th e s is  t h a t  s ix th - g r a d e  s u b j e c t s '  

r e t e n t i o n  w ould b e  d i f f e r e n t i a l l y  a f f e c t e d  by s t im u lu s  r e p r e 

s e n t a t i o n ,  , w h ile  t h a t  o f  f i r s t - g r a d e r s  w ould n o t  be  in f lu e n c e d  

i n  t h i s  m anner, was p a r t i a l l y  s u p p o r te d  by th e  l a t t e r  t h r e e -  

f a c t o r  in te ra c t io n .  W hile s t im u lu s  ty p e  d id  n o t  d i f f e r e n t i a l l y  

a f f e c t  th e  num ber o f  i n c i d e n t a l  s t i m u l i  r e c a l l e d  by f i r s t -  

g ra d e  boys o r  g i r l s ,  and s ix th - g r a d e  b o y s , Tukey t e s t s  f o r  

p a irw is e  co m p ariso n s  o f  s ix th - g r a d e  g i r i s *  r e c a l l  r e v e a le d  

s i g n i f i c a n t  d i f f e r e n c e s  i n  r e c a l l  b e tw een  th e  s t im u lu s  g ro u p s . 

I n c i d e n t a l  r e c a l l  f o r  o ld e r  g i r l s  was e q u iv a le n t  i n  th e  p e r 

c e p tu a l  and u n r e la te d  c o n d i t io n s ,  w h ile  s u b je c t s  i n  th e s e  

c o n d i t io n s  r e c a l l e d  s i g n i f i c a n t l y  more th a n  s u b je c ts  i n  th e  

c o n c e p tu a l  c o n d i t io n .  Though th e s e  f in d in g s  le n d  p a r t i a l  

s u p p o r t  to  th e  h y p o th e s is ,  i t  was e x p e c te d  t h a t  r e c a l l  i n  

c o n c e p tu a l  c o n d i t io n s  w ould be  s u p e r io r  to  r e c a l l  i n  b o th  th e  

p e r c e p tu a l  and u n r e la te d  c o n d i t io n s  w hich  w as c l e a r l y  n o t  

o b ta in e d .

An a d d i t i o n a l  f in d in g  o f  th e  Sex X G rade X S tim u lu s  i n 

t e r a c t i o n  was t h a t  d e s p i t e  s u p e r io r  r e c a l l  by s ix th - g r a d e r s  

i n  a l l  c o n d i t io n s ,  f i r s t -  and s ix th - g r a d e  boys* r e c a l l  i n  th e
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TABLE 5

Mean Number o f  I n c id e n ta l  S t im u l i  R e c a lle d  

Grouped by G rade, Sex and S tim u lu s

S tim u lu s

Grade 1 G rade 6

Female Male Female Male

C o n c e p tu a l 1 .7 6 2 .0 7 3 . 0 0 3 .5 0

P e r c e p tu a l 1 .71 2 .4 2 4 .0 7 2 .6 4

U n re la te d 1 .7 1 2 .0 7 4 .1 4 3 . 0 0
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Figure 3. Sex X Grade X Stimulus interaction for 
: tfce number of incidental stimuli recalled•
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p e r c e p tu a l  c o n d i t io n  was n o t  s i g n i f i c a n t l y  d i f f e r e n t .

P r o p o r t io n  o f  I n t e n t i o n a l  to  T o ta l  S t im u l i  R e c a lle d

S in c e  th e  d a ta  f o r  t h i s  a n a ly s i s  w ere p r o p o r t i o n a l ,  th e  

a n a ly s i s  o f  v a r ia n c e  was co n d u c ted  on th e  a r c s i n  t r a n s f o r m a t io n  

o f  th e s e  s c o re s  a s  recommended "by W iner (1971 , p p . 3 9 9 -4 0 0 ).

A s i g n i f i c a n t  m ain e f f e c t  f o r  ty p e  was o b ta ii ie d  (F = 72 .77 , 

d f = l / l 4 4 ,  £ < . 0 0 1 ) w hich  in d ic a te d  t h a t  th e  p r o p o r t io n  o f  

i n t e n t i o n a l  to  t o t a l  s t i m u l i  r e c a l l e d  was g r e a t e r  i n  Type 2 

th a n  i n  Type 1 c o n d i t i o n s , .  Of g r e a t  im p o rtan c e  was th e  f in d in g  

t h a t  th e  m ain e f f e c t  f o r  g rad e  was n o t  s i g n i f i c a n t  (F = .6 2 , 

d f = l / l 4 4 ,  £ = .4 3 )  w hich  in d ic a te d  t h a t  th e  d e g re e  o f  s e l e c t i v e  

r e c a l l  o f  i n t e n t i o n a l  s t i m u l i  was th e  same f o r  s u b je c t s  o f  

b o th  g ra d e  l e v e l s  u n d e r  b o th  i n s t r u c t i o n a l  c o n d i t io n s .  Sex 

and s t im u lu s  m ain e f f e c t s  w ere n o t  s i g n i f i c a n t .

N e i th e r  th e  G rade X Type (F = 2 .3 4 , d f = l / l 4 4 ,  £ = .1 2 )  n o r  

th e  G rade X S tim u lu s  (F = .? 7 , d f  = 2 /1 4 4 , £=.4-6) i n t e r a c t i o n s  

w ere s i g n i f i c a n t .  T hus, n e i t h e r  h y p o th e s is  was s u p p o r te d  by 

th e  a n a ly s i s  o f  t h i s  m easu re . Only th e  Sex X G rade i n t e r 

a c t i o n  was s i g n i f i c a n t  (P=4-.07» d f  =1/14-4. £ = .0 4 ) .  A n a ly s is  

o f  s im p le  m ain e f f e c t s  r e v e a le d  t h a t  th e  p r o p o r t io n s  o f  f i r s t -  

and s ix th - g r a d e  boys was n o t  s i g n i f i c a n t l y  d i f f e r e n t ,  w h ile  

f i r s t - g r a d e  g i r l s  had  a  h ig h e r  p r o p o r t io n  o f  i n t e n t i o n a l  to  

t o t a l  s t i m u l i  th a n  s ix th - g r a d e  f e m a le s . T h is  f in d in g  seems 

to  be  c o n c o rd a n t w ith  th o s e  d is c u s s e d  e a r l i e r  c o n c e rn in g  

s ix th - g r a d e  g i r l s *  s u p e r io r  i n c i d e n t a l  r e c a l l  r e l a t i v e  to  

t h a t  o f  a l l  o th e r  g ro u p s . S u p e r io r  i n c i d e n t a l  r e c a l l  w ould 

th e r e f o r e  re d u c e  th e  p r o p o r t io n  o f  i n t e n t i o n a l  to  t o t a l  r e c a l l .
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T o ta l  Number o f  C o r r e c t ly  M atched P a i r s

T h is  m easure i s  a n a lo g o u s  t o  th e  m easure o f  i n c i d e n t a l  

l e a r n in g  u sed  i n  s tu d i e s  w hich  em ployed H ag en 's  Type 2 

m eth o d o lo g y . T hus, i t  i s  o f  u tm o s t s ig n i f i c a n c e  s in c e  i t  

p ro v id e s  a  d i r e c t  b a s i s  o f  co m p ariso n  w ith  p r i o r  r e s e a r c h .

The a n a ly s i s  o f  v a r ia n c e  o f  t h i s  m easure r e v e a le d  s i g n i 

f i c a n t  m ain e f f e c t s  f o r  g ra d e  (F = 9 .0 0 , d f = l /1 4 4 ,  £ = .0 0 4 ) ,  

ty p e  (B =50.49, d f = l / l 4 4 ,  £ < . 0 0 1 ) and s t im u lu s  (P =30 ,48 , df=  

2 /1 4 4 , E ^ . 0 0 1 ) .  S ix th - g r a d e r s  m atched a  s i g n i f i c a n t l y  

g r e a t e r  number o f  p a i r s  c o r r e c t l y  th a n  f i r s t - g r a d e r s  in  

b o th  Type 1 and 2 c o n d i t io n s .  F o r b o th  f i r s t -  and s i x t h -  

g r a d e r s ,  more p a i r s  w ere m atched c o r r e c t l y  in  Type 1 v s .

Type 2 c o n d i t io n s .  F o r th e  s t im u lu s  m ain e f f e c t ,  Tukey 

p a i r w is e  co m p ariso n s  o f  m a rg in a l means r e v e a le d  t h a t  a l l  

s t im u lu s  c o n d i t io n s  w ere s i g n i f i c a n t l y  d i f f e r e n t  from  each  

o t h e r .  S i g n i f i c a n t l y  more p a i r s  w ere m atched c o r r e c t l y  

by s u b je c t s  i n  th e  p e r c e p tu a l  c o n d i t io n  com pared w ith  b o th  

th e  c o n c e p tu a l  and u n r e la te d  c o n d i t io n s  ( £ ^ . 0 1  f o r  b o th  

c o m p a r iso n s ) ,  and s i g n i f i c a n t l y  more p a i r s  w ere c o r r e c t l y  

m atched  by  s u b je c ts  i n  c o n c e p tu a l  com pared to  th o s e  i n  th e  

u n r e la t e d  c o n d i t io n .

The la c k  o f  s ig n i f i c a n c e  o f  e i t h e r  th e  Grade X Type 

(F = .8 9 , d f = 1 /1 4 4 , £ = .3 4 )  o r  th e  Grade X S tim u lu s  (F = .2 5 , 

d f = 2 /1 4 4 , £ >  . 5 0 ) i n t e r a c t i o n s  in d ic a te d  t h a t  t r e n d s  f o r  m atch

in g  rOJ.of s t im u lu s  p a i r s  w ere th e  same f o r  s u b je c ts  i n  

b o th  g ra d e s .  T hus, n e i t h e r  h y p o th e s is  was s u p p o r te d .

Means f o r  th e  t o t a l  num ber o f  c o r r e c t l y  m atched p a i r s  

g rouped  by g ra d e , ty p e  and s t im u lu s  a r e  p r e s e n te d  i n  T ab le  4 C
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F ig u re  k  d e p ic t s  th e  t r e n d s  c i t e d  ab o v e . I t  can  be 

s e e n  t h a t  th e  s m a l le s t  d i f f e r e n c e s  be tw een  f i r s t -  and 

s ix th - g r a d e r s  o c c u r re d  in  th e  Type 2 - u n r e la te d  c o n d i t io n ,  

w hich  i s  th e  p a r t i c u l a r  g roup  t h a t  c o r re sp o n d s  to  H ag en 's  

m eth o d o lo g y , and th e  Type 2 - p e r c e p tu a l  c o n d i t io n .  In  

a d d i t i o n ,  a l th o u g h  a  s i g n i f i c a n t  i n t e r a c t i o n  was n o t  o b ta in e d ,  

i t  a p p e a rs  t h a t  th e  Type 2 -c o n c e p tu a l  c o n d i t io n  a f f e c te d  

o ld e r  s u b j e c t s '  r e t e n t i o n  t o  a  g r e a te r ;  e x te n t  th a n  f i r s t -  

g r a d e r s ' .  These f in d in g s  i n d i c a t e  t h a t  i n c i d e n t a l  l e a r n in g  

i n  Type 2 s i t u a t i o n s  can  in c r e a s e  w ith  a g e , e s p e c i a l l y  when 

m e an in g fu l s t i m u l i  a r e  p r e s e n te d ,  and c e r t a i n l y  supp lem en t 

t r e n d s  found by i n v e s t i g a t o r s  u s in g  u n r e la te d  p a i r s  a s  s t i m u l i .  

Number o f  C o n ce p tu a l F a i r s  R e c a lle d

The a n a ly s i s  o f  v a r ia n c e  r e v e a le d  s i g n i f i c a n t  m ain 

e f f e c t s  f o r  g ra d e  (P ^ - ,2 4 , d f= l . l4 * f ,  2 = . 0*0 , ty p e  (P>=2 6 , 5 0 , 

d f = l / l 4 4 ,  p < .0 0 1 )  and s t im u lu s  (F=35.69» d f = 2 / l^ 4 ,  p < . 0 0 l ) .  

S ix th -g r a d e  s u b je c t s  r e c a l l e d  s i g n i f i c a n t l y  more c o n c e p tu a l  

p a i r s  th a n  f i r s t - g r a d e r s ,  and more c o n c e p tu a l  p a i r s  w ere 

r e c a l l e d  i n  Type 1 com pared to  Type 2 c o n d i t io n s .  F o r th e  

s t im u lu s  f a c t o r ,  Tukey t e s t s  f o r  p a i r w is e  co m p ariso n s  o f  

m a rg in a l means r e v e a le d  t h a t  c o n c e p tu a l p a i r s  i n  th e  con 

c e p tu a l  c o n d i t io n  w ere r e c a l l e d  to  a  s i g n i f i c a n t l y  g r e a t e r  

d e g re e  th a n  c o n c e p tu a l  p a i r s  i n  th e  p e r c e p tu a l  ( p < . 0 l )  and 

i n  th e  u n r e la te d  c o n d i t io n s  ( j a ^ O l )  w h ile  th e  l a t t e r  two 

c o n d i t io n 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  each  o th e r .

T hese f in d in g s  d e m o n s tra te  t h a t  b lo c k in g  c o n c e p tu a l p a i r s  

p ro d u ced  s u p e r io r  c o n c e p tu a l  p a i r  r e c a l l  com pared to  th e  

m ere p re se n c e  o f  c o n c e p tu a l  p a i r s  i n  th e  o th e r  s t im u lu s
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TABLE 4

Mean Number of Correctly Matched Pairs Grouped by 
Grade, Type and Stimulus

S tim u lu s

Type 1 Type 2

Grade 1 G rade 6 G rade 1 Grade 6

C o n c e p tu a l 4 .7 1 5 .^ 2 2 . 9 2 4 .2 1

P e r c e p tu a l 6 .3 5 7 .3 5 3 .8 5 4 .0 7

U n re la te d 2 .6 4 4 .5 0 1 .3 5 1 .71
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Type 1

7 -

6 -

5 -

3 -

G rade 1

G rade 6

Type 28 _

G rade 1
7 -

G rade 6
6 _

5 -

3 -

2 -

C o n ce p tu a l P e r c e p tu a l  U n re la te d

STIMULUS REPRESENTATION 

F ig u re  Main e f f e c t s  f o r  g ra d e , ty p e  and s t im u lu s i  

T o ta l  num ber o f  c o r r e c t l y  m atched p a i r s .
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c o n d i t io n s .  T hus, th e  e x p e r im e n ta l  t r e a tm e n t  was e f f e c t i v e  

i n  p ro d u c in g  s u b j e c t s '  a p p re h e n s io n  and r e c a l l  o f  th e  in te n d e d  

s t im u lu s  r e l a t i o n  i n  th e  a p p r o p r ia te  c o n d i t io n .

The Type X S tim u lu s  i n t e r a c t i o n  was s i g n i f i c a n t  (F=15»33> 

d f = 2 / l4 4 ,  £ < .0 0 1 )  r e v e a l in g  t h a t  o n ly  f o r  Type 1 c o n d i t io n s  

was r e c a l l  o f  c o n c e p tu a l  p a i r s  in  th e  c o n c e p tu a l  c o n d i t io n  

s i g n i f i c a n t l y  s u p e r io r  to  su ch  r e c a l l  i n  th e  p e r c e p tu a l  and 

u n r e la te d  c o n d i t io n s  <3>< .0 1 ) .  C o n cep tu a l p a i r  r e c a l l  i n  

th e  l a t t e r  two c o n d i t io n s  w ere n o t  s i g n i f i c a n t l y  d i f f e r e n t .

The i n t e r a c t i o n  f u r t h e r  r e v e a le d  t h a t  r e c a l l  o f  c o n c e p tu a l  

p a i r s  was s i g n i f i c a n t l y  s u p e r io r  i n  Type 1 com pared to  Type 2 

g ro u p s  o n ly  in  th e  c o n c e p tu a l  c o n d i t io n .  Means f o r  th e  

r e c a l l  o f  c o n c e p tu a l  p a i r s  g rouped  by ty p e  and s t im u lu s  

a r e  p r e s e n te d  i n  T ab le  5»

N e ith e r  th e  G rade X Type (P = 2 .0 7 , d f = l / l 4 4 ,  £ = .1 5 )  n o r  

th e  Grade X S tim u lu s  (F = 1 .2 8 , d f = 2 /1 4 4 , £ = .2 8 )  i n t e r a c t i o n s  

w ere s i g n i f i c a n t ,  r e v e a l in g  no d i f f e r e n c e s  i n  th e  p a t t e r n  o f  

c o n c e p tu a l  p a i r  r e c a l l  be tw een  f i r s t -  and s ix t h - g r a d e r s .

Sex was n o t  s i g n i f i c a n t  e i t h e r  a s  a  m ain e f f e c t ,  o r  

i n  i n t e r a c t i o n  w ith  o th e r  v a r i a b l e s .

Number of Perceptual Pairs Recalled
The a n a ly s i s  o f  v a r ia n c e  f o r  t h i s  m easure  r e v e a le d  

s i g n i f i c a n t  m ain e f f e c t s  f o r  g ra d e  (P = 8 .2 5 , d f = l / l 4 4 ,  £ = .0 0 5 ) ,  

ty p e  (F=2 2 . 9 3 , d f = l / l 4 4 ,  £ < . 0 0 1 ) and s t im u lu s  (F=3 9 . 3 6 , 

d f = 2 / l4 4 ,  £  < .  0 0 1 ) . R e c a l l  o f  p e r c e p tu a l  p a i r s  was s i g n i f i 

c a n t ly  g r e a t e r  f o r  s ix th - g r a d e r s  and f o r  s u b je c t s  i n  Type 1 

r a t h e r  th a n  Type 2 c o n d i t io n s .  Tukey t e s t s  o f  p a i r w is e  

co m p ariso n s  o f  m a rg in a l means f o r  th e  s i g n i f i c a n t  s t im u lu s
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TABLE 5

Mean Number o f  C o n ce p tu a l P a i r s  R e c a lle d  

Grouped by Type and S tim u lu s

S tim u lu s Type 1 Type 2

C o n ce p tu a l 1 .9 6 .4 6

P e r c e p tu a l .2 5 .07

U n re la te d .25 .1 4
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factor revealed that recall of perceptual pairs in the 
perceptual condition was significantly greater than in 
either the conceptual or unrelated conditions (£<*01 for 
both comparisons), while the latter two conditions did not 
differ from each other. The bloc&ftggodf perceptual pairs, 
therefore, significantly influenced such recall.

The Type X Stimulus interaction was significant (F=12.39, 
df*2/144, £ <.001). Means for the total number of perceptual 
pairs recalled grouped by type and stimulus are presented 
in Table 6. This interaction revealed that recall of percep
tual pairs in Type 1 conditions was significantly greater 
than in Type 2 conditions, but only in the perceptual and 
unrelated stimulus conditions. Further, for Type 1, recall 
of perceptual pairs in the perceptual condition was signifi
cantly greater than in both the conceptual and unrelated 
conditions (p <.01 for both comparisons) while the latter 
two conditions did not differ significantly. For Type 2 
conditions, recall in the perceptual condition was signifi
cantly greater than in the unrelated condition (£<\01) 
while no other comparisons were significant. In general, 
the Type 1 perceptual condition facilitated recall of percep
tual pairs to a greater extent than all other conditions, 
while Type 2 instructions depressed such recall.

With regard to the hypotheses, a significant Grade X 
Type interaction was obtained (F-8.25, df*l/l44, £*.005), 
but the Grade X Stimulus interaction was not significant (F*1.73* 
df*2/l44, £*.18). For the former interaction, means for 
total number of perceptual pairs recalled grouped by grade
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TABLE 4

Mean Number o f  P e r c e p tu a l  P a i r s  R e c a lle d  

Grouped by  Type and S tim u lu s

S tim u lu s Type 1 Type 2

C o n ce p tu a l . 2 1 .1 4

P e r c e p tu a l 2 .0 7 . 6 0

U n re la te d .2 8 .03
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and type are presented in Table 7. Analysis of simple 
main effects revealed that for Type 2, recall of perceptual 
pairs did not differ significantly between grades 1 and 6. 
However, for Type 1, sixth-graders* recall was significantly 
superior to that of first-graders. In addition, for first- 
graders, recall between Type 1 and 2 conditions was not 
significantly different. For sixth-graders, recall in 
Type 1 conditions was significantly superior to recall in 
Type 2 conditions. Thus the hypothesis regarding differential 
recall 6<B sixth-graders tinder varying instructional conditions, 
and equivalent recall of first-graders under the very same 
conditions, was support#*..-

Sex was not significant either as a main effect or 
in interaction with other variables.
Number of Unrelated Pairs Recalled

The analysis of variance for this measure revealed 
significant main effects for grade (F»6.57» dfwl/144. p®.01), 
type (F*12.21, df -1/144, p«.OQl) and stimulus (F«22.35, 
df»2/l44. p <.001). Recall of unrelated pairs was signifi
cantly superior for sixth- compared to first-graders, for 
subjects in Type 1 rather than Type 2 conditions, and for 
subjects in the unrelated stimulus conditions. For the 
latter finding, recall of unrelated pairs was significantly 
greater in the unrelated conditions compared So both the 
conceptual and perceptual conditions (p<.01 for both 
comparisons) while the latter two did not differ significantly 
from each other (as revealed by Tukey tests of pairwise 
comparisons for marginal means). Thus, blocking of unrelated
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TABLE ?

Mean Number o f  P e r c e p tu a l  P a i r s  R e c a lle d  

Grouped by G rade and Type

Type 2G rade

1 .21
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pairs significantly influenced such recall.
Several significant interactions qualify the findings 

reported ahove. A significant Grade X Type interaction 
(Pal2.21, dfal/144, pa.001), and a signficant Grade X Type 
X Stimulus interaction Qft*7.12, df«»2/l44t gs.002) provided 
support for the hypothesis concerning the effects of type 
of task presentation. Analysis of simple main effects of 
the former interaction revealed that recall under Type 1 
and 2 conditions did not differ significantly for first- 
graders, For sixth-grader's, however, Type 1 conditions 
produced superior recall relktive to Type 2. In addition, 
first- and sixth-graders* recall of unrelated pairs was not 
significantly different in Type 2 conditions, while for 
Type t  conditions, sixth-graders* recall was significantly 
superior to that of first-graders. However, these findings 
are qualified further by the three-factor interaction, which 
revealed that the difference between first- and sixth-graders 
under Type 1 conditions existed only in the unrelated-pairs 
condition. Moreover, the significant difference between 
Type 1 and 2 recall for sixth-graders also occurred only 
in the unrelated stimulus condition. In addition, for 
subjects in both grades, recall of unrelated pairs in the 
Type 1-unrelated condition was significantly superior to such 
recall in the conceptual or perceptual conditions (g^.Ol) 
while the latter two oonditions did not differ significantly 
from each other. Table 8 presents the means for total number 
of unrelated pairs grouped by grade, type and stimulus.

A significant Type X Stimulus interaction (F=16.16,
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TABLE 8
Mean Number of Unrelated Pairs Recalled 
Grouped by Grade, Type and Stimulus

S tim u lu s

Type 1 Type 2

Grade 1 G rade 6 G rade 1 G rade 6

C o n c e p tu a l .0 0 . 2 1 . 2 1 .0 7

P e r c e p tu a l .0 7 . 2 1 .1 4 .2 8

U n re la te d .71 2 . 2 1

CM■4-. .1 4
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df=2/l44, £ <.001) indicated that there were no significant 
differences between stimulus conditions under Type 2 
instructions. However, for Type 1 instructions recall 
of unrelated pairs was significanlty greater in the unrelated 
compared to both the conceptual and perceptual stimnlus 
conditions (£<.01 for both comparisons), while the latter 
two conditions did not differ significantly.

Sex was not significant as a main effect or in 
interaction with other variables.
Number of Within Treatment Pairs Recalled

The analysis of variance of this measure revealed 
significant main effects for grade (Fell.31, df=l/l44, pa.001) 
and for type (F*60.88, df*1/144, £<.001). Sixth-graders 
recalled significantly moreppairs than first-graders, while 
subjects in Type 1 recalled significantly more pairs than 
those in Type 2 conditions. These results are consistent 
with those reported above for the recall of conceptual, 
perceptual and unrelated pairs. Interestingly, the main 
effect for stimulus was not significant (F«2.45, df *2/144,
£*•09) which indicated that there was no greater tendency 
for subjects in any of the stimulus conditions to recall 
relevant within condition pairs. Moreover, thh nonsignificant 
Grade X Stimulus interaction (P*.08, df*2/l44, £>.50) indicated 
that the pattern of recall for different stimuli was 
equivalent for both first- and sixth-graders. It appears 
that for the free recall of pairs, the physical pairing, 
rather thantfche type of relationship betweentthe pairs, 
influenced performance.
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A significant Grade X Type interaction (Pel5.22, df=l/l44. 
£<.001) revealed that while recall of within treatment 
pairs was significantly greater in Type 1 compared to Type 2 
conditions for both first- and sixth-graders, the difference 
between Type 1 and 2 conditions was significantly greater 
for sixth- compared to the difference for first-graders.
In addition, as found for other measures, first- and sixth- 
graders' recall was equivalent under Type 2 conditions, 
while sixth-grade.Bdubgeatfc recalled significantly more pairs 
than first-graders only in Type 1 conditions. Table 9 presents 
the means for number of within treatment pairs recalled 
grouped by grade and type. The Grade X Type interaction 
is presented in Figure 5*

Sex was not significant as a main effect or in interaction 
with other variables.
Latency

The analysis of variance for this measure was conducted 
both with and without a log transformation recommended by.
Winer tl971, p. 400) for measures which are units of time. 
Results with and without the transformation were essentially 
equivalent. Therefore, results are presented for scores 
which were not transformed.

Significant main effects were obtained for grade (F»5*07» 
df*l/l44, £=.02) and type (R>6.04, dfVl/144, £>.016). First- 
graders' latencies were significantly longer than sixth- 
graders'. Latencies for subjects in Type 1 veciisignificantly 
longer than for those in Type 2 conditions. There were no 
other significant main effects or interactions.
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TABLE 9

Mean Number o f  W ith in  T rea tm en t P a i r s  

Grouped by G rade and Type

G rade Type 2

1 .1 9
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1 2

TYPE

F ig u re  5» G rade X Type i n t e r a c t i o n  f o r  th e  num ber o f  

w i th in  t r e a tm e n t  p a i r s .
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T hese f in d in g s  f o r  l a t e n c y  w i l l  be r e l a t e d  to  a n  e x p la n a 

t i o n  o f  th e  p o s s ib le  in f lu e n c e  o f  re sp o n s e  v a r i a b l e s  on th e  

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

in  th e  fo llo w in g  c h a p te r .

A d d it io n a l  D a ta

I n c o r r e c t  m a tch in g s  on th e  r e c o g n i t io n  o f  p a i r s  t a s k  

w ere s c o re d  a s  c o n c e p tu a l ,  p e r c e p tu a l ,  u n r e la te d  o r  o th e r  

( n e i th e r  c o n c e p tu a l ,  p e r c e p tu a l  n o r  u n r e la te d )  a c r o s s  con 

d i t i o n s .  T ab le  L i n  th e  A ppendix p r e s e n ts  th e  mean number o f  

m a tch in g  e r r o r s  g ro u p ed  by g r a d e ,  ty p e  and e r r o r  ty p e .  E r r o r s  

o c c u rre d  p re d o m in a n tly  i n  th e  o th e r  c a te g o ry .  A d d it io n a l  t r e n d s  

m ir r o r  th e  r e s u l t s  found  f o r  c o r r e c t  m atch in g  s c o r e s .  More 

e r r o r s  w ere made by f i r s t -  com pared to  s ix t h - g r a d e r s ,  and by 

s u b je c ts  in  Type 2  com pared to  th o s e  i n  Type 1 c o n d i t io n s .



CHAPTER IV

DISCUSSION

According to the flexibility hypotheses advanced earlier, 
it was expected that the learning of older rather than younger 
children would be responsive to and differentiated by task 
demands and stimulus representation. These predictions received 
only limited support from the results of the present study.
While the variables of type of task presentation and, to a 
lesser extent, stimulus representation did differentiate 
selectivity in children's learning, the results generally 
indicated only a few differences between the learning patterns 
of younger and older children. A discussion of the evidence 
relevant to the two predictions will be presented first, 
followed by a separate section in which an analysis of the 
learning patterns which were obtained will be explicated.

The Flexibility Hypothesis 
Tvne 1 vs. Type 2 Task Presentation

The prediction for this factor was that older children's 
Type 1 and 2 learning would be significantly different, 
while that of younger children would be equivalent under both 
types of task presentation. The most critical measures for 
this prediction were total number of correctly matched pairs, 
free recall of incidental stimuli, intentional stimuli, pro-
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p o r t io n  o f  i n t e n t i o n a l  to  t o t a l  s t i m u l i ,  and t o t a l  number o f  

s t i m u l i  r e c a l l e d .  The f i r s t  m easure  o f  i n c i d e n t a l  l e a r n in g  

i s  com parab le  to  th o s e  o f  many p re v io u s  Type 2 s t u d i e s .

The second  i n c i d e n t a l  l e a r n in g  m easure p ro v id e s  a  d i r e c t  

a s se s sm e n t o f  i n c i d e n t a l  s t im u lu s  r e c a l l .  Both th e  t o t a l  

i n t e n t i o n a l  and p r o p o r t io n  o f  i n t e n t i o n a l  to  t o t a l  r e c a l l  

p ro v id e  in fo rm a tio n  a s  to  w h e th e r  s u b je c ts  fo llo w e d  th e  

t a s k  i n s t r u c t i o n  d i f f e r e n t i a l l y  i n  e x p e r im e n ta l  c o n d i t io n s .  

T o ta l  num ber o f  s t i m u l i  r e c a l l e d  i n d i c a t e s  th e  in f lu e n c e  

o f  th e  e x p e r im e n ta l  v a r i a b l e s  upon o v e r a l l  p e rfo rm a n c e .

W hile th e  m a tch in g  o f  p a i r s  m easure o f  i n c i d e n t a l  

l e a r n in g  d id  n o t  s u p p o r t  th e  f l e x i b i l i t y  h y p o th e s is ,  a n a ly s i s  

o f  th e  t o t a l  number o f  i n c i d e n t a l  s t i m u l i  r e c a l l e d  p ro v id e d  

p a r t i a l  c o n f i rm a t io n .  B oth o ld e r  and you n g er s u b je c t s  

d e m o n s tra te d  s im i l a r  p a t t e r n s  o f  r e t e n t i o n  f o r  th e  t o t a l  

num ber o f  c o r r e c t l y  m atched p a i r s  m easu re . R e te n t io n  o f  

p a i r s  was s u p e r io r  i n  Type 1 com pared to  Type 2 c o n d i t io n s ,  

and  th e  l a c k  o f  i n t e r a c t i o n  in d ic a te d  t h a t  t h i s  t r e n d  d id  

n o t  d i f f e r  by d e v e lo p m e n ta l l e v e l .  The m ajo r d i f f e r e n c e  

b e tw een  f i r s t - . a n d  s ix t h - g r a d e r s  was t h a t  th e  l a t t e r  s u b je c ts *  

r e t e n t i o n  was s u p e r io r  i n  b o th  Type 1 and 2 c o n d i t io n s .  The 

in c r e a s e  w ith  age o f  t h i s  ty p e  o f  i n c i d e n t a l  l e a r n in g  i s  p a r 

t i c u l a r l y  n o tew o rth y  s in c e  p r i o r  r e s e a r c h  found no e v id en ce  

o f  an  in c r e a s e  i n  i n c i d e n t a l  l e a r n in g  w ith  age u s in g  u n r e la te d  

p a i r s  i n  Type 2 m ethodology  ( e .g .  Hagen & H a le , 1973)* The 

u se  o f  m ean ingu l s t i m u l i  i n  th e  p r e s e n t  s tu d y  may h av e  been  

r e s p o n s ib le  f o r  th e  d i f f e r e n c e  b e tw een  th e  c u r r e n t  f in d in g s  

w ith  th o s e  o f  p re v io u s  i n v e s t i g a t o r s ,  and th e  t r e n d s  found
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f o r  Type 2 i n c i d e n t a l  l e a r n in g  m easured  by th e  m a tc h in g  o f  

p a i r s  i n  p re v io u s  s tu d i e s  a p p e a r  to  be  l im i t e d  to  th e  u se  o f  

u n r e la te d  s t im u lu s  p a i r s .  As F ig u re  ^  r e v e a l s ,  i n  Type 2 

c o n d i t io n s  r e t e n t i o n  o f  u n r e la te d  p a i r s  was q u i t e  p o o r  and 

a lm o s t e q u iv a le n t  f o r  b o th  f i r s t -  and s i x t h - g r a d e r s ,  w h ile  

r e t e n t i o n  o f  p e r c e p tu a l  and c o n c e p tu a l  p a i r s  was s u p e r io r  

to  t h a t  o f  u n r e la te d  p a i r s ,  and c o n c e p tu a l  p a i r  r e t e n t i o n  

in c re a s e d  w ith  a g e . The p re s e n c e  o f  a  m e an in g fu l o r  p e rc e p 

t u a l  r e l a t i o n s h i p  may have in c re a s e d  th e  e a s e  o f  rem em bering 

th e s e  l a t t e r  p a i r s  in  su b se q u e n t r e t e n t i o n  t a s k s .  Such p a i r s  

may have a  h ig h e r  p r o b a b i l i t y  o f  b e in g  rem em bered due to  th e  

p o s s i b i l i t y  o f  b e in g  r e l a t e d  to  th e  s u b je c ts *  a l r e a d y  e x i s t i n g  

c o g n i t iv e  s t r u c t u r e s .  F or u n r e la te d  p a i r s ,  th e  ab se n c e  o f  

a  m ea n in g fu l r e l a t i o n s h i p  b e tw een  p a i r  members may have p r e 

v e n te d  s u b je c t s  from  r e l a t i n g  p a i r s  to  c o g n i t iv e  s t r u c t u r e s  

s in c e  none may e x i s t  f o r  th e s e  p a r t i c u l a r  p a i r i n g s .  I n  th e  

l im i t e d  p e r io d  o f  s t im u lu s  e x p o s u re , and w ith  th e  p re se n c e  

o f  an  i n t e n t i o n a l  memory t a s k ,  i t  may have b een  q u i t e  d i f f i c u l t  

f o r  b o th  y o u n g e r and o ld e r  s u b je c t s  to  c r e a t e  new c o g n i t iv e  

s t r u c t u r e s ,  a s  th ro u g h  r o t e  and a s s o c i a t i v e  l e a r n in g  p r o c e s s e s .  

T h e re fo re ,  y o u n g er and o ld e r  s u b je c t s  may have b een  a t  a  

r e l a t i v e l y  e q u iv a le n t  d is a d v a n ta g e  f o r  rem em bering  u n r e la te d  

s t im u lu s  p a i r s .  T h is  e x p la n a t io n  may be  a p p l ie d  to  Type 2 

d e v e lo p m e n ta l s tu d i e s  rev iew ed  e a r l i e r .  The c o m b in a tio n  o f  

a  c o n c u r re n t  i n t e n t i o n a l  t a s k ,  and th e  u se  o f  u n r e la t e d  s t im u lu s  

p a i r s  may re d u c e  th e  r e t e n t i o n  o f  i n t e n t i o n a l - i n c i d e n t a l  

s t im u lu s  p a i r  r e l a t i o n s h i p s  due to  th e  ab se n c e  o f  c o g n i t iv e  

s t r u c t u r e s  w ith  w hich th e  p a i r s  may be r e a d i l y  r e l a t e d ,  and
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F o r th e s e  s t im u l i ,  s in c e  a l l  s u b je c t s  a r e  a t  an  e q u iv a le n t  

d is a d v a n ta g e ,  i n c i d e n t a l  l e a r n in g  w ould n o t  be e x p e c te d  to  

in c r e a s e  w ith  a g e . On th e  o th e r  h an d , f o r  m ea n in g fu l p a i r s  

i n c i d e n t a l  l e a r n in g  may be  e x p e c te d  to  in c r e a s e  w ith  age s in c e  

o ld e r  s u b je c t s  may have a  g r e a t e r  number o f  m e an in g fu l 

c o g n i t io n s  w ith  w hich  to  r e l a t e  to  th e  m ea n in g fu l p a i r s ,

F or th e  f r e e  r e c a l l  o f  i n c i d e n t a l  s t i m u l i ,  b o th  f i r s t -  

and  s i x t h - g r a d e r s '  r e t e n t i o n  was s i g n i f i c a n t l y  s u p e r io r  in  

Type 1 com pared to  Type 2 c o n d i t io n s .  However, Type 1 c o n d i

t i o n s  seemed to  f a c i l i t a t e  o ld e r  c h i l d r e n 's  i n c i d e n t a l  r e c a l l  

t o  a  g r e a t e r  d e g re e  th a n  t h a t  o f  y o u n g er c h i ld r e n  a s  ev id en ced  

by th e  s i g n i f i c a n t  G rade X Type i n t e r a c t i o n .  T h e re fo re ,  

w h ile  i n c i d e n t a l  r e c a l l  was d i f f e r e n t i a t e d  a c c o rd in g  to  Type 1 

and 2  i n s t r u c t i o n s  f o r  b o th  y o u n g er and o ld e r  s u b j e c t s ,  th e  

d i f f e r e n c e  betw een  r e c a l l  u n d e r th o s e  c o n d i t io n s  was l a r g e r  

f o r  th e  l a t t e r  s u b je c t s .  These f in d in g s  may p ro v id e  l im i te d  

s u p p o r t  f o r  th e  f l e x i b i l i t y  h y p o th e s is  s in c e  o ld e r  s u b j e c t s '  

p e rfo rm an ce  seemed to  be m o d ifie d  to  a  g r e a t e r  e x t e n t  by 

Type 1 c o n d i t io n s  th a n  t h a t  o f  y o u n g er s u b je c t s .  I t  i s  a l s o  

n o te w o rth y  t h a t  Type 2 i n s t r u c t i o n s  d e c re a se d  th e  i n c i d e n t a l  

r e c a l l  o f  a l l  s u b je c t s  to  a  s i m i l a r  l e v e l  a s  e v id e n c e d  by 

th e  la c k  o f  a  s i g n i f i c a n t  d i f f e r e n c e  b e tw een  f i r s t -  and 

s i x t h - g r a d e r s '  i n c i d e n t a l  r e c a l l  in  th e s e  c o n d i t io n s .

Though th e s e  two i n c i d e n t a l  l e a r n in g  m easu res  a p p e a r  to  

p ro v id e  c o n t r a d ic to r y  e v id e n c e  r e g a rd in g  th e  f l e x i b i l i t y  

h y p o th e s is  f o r  ty p e  o f  t a s k  p r e s e n t a t i o n ,  a  co m p ariso n  o f  

th e  two m easu res  r e v e a l s  t h a t  th e  t r e n d s  w hich w ere o b ta in e d
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com plem ent each  o th e r .  F or b o th  m e a su re s , f i r s t -  and s i x t h -  

g ra d e rs*  i n c i d e n t a l  l e a r n in g  was s u p e r io r  i n  Type 1 r a t h e r  

th a n  Type 2 c o n d i t io n s .  M oreover, f o r  b o th  m e a su re s , th e  

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

seems to  be s m a l le r  i n  Type 2 r a t h e r  th a n  Type 1 c o n d i t io n s .  

Though th e  i n t e r a c t i o n  s u p p o r t in g  t h i s  s ta te m e n t  was o b ta in e d  

o n ly  f o r  i n c i d e n t a l  s t im u lu s  r e c a l l ,  F ig u re  4 r e v e a l s  t h a t  in  

Type 2 c o n d i t io n s  f i r s t -  and s ix th - g r a d e r s *  m atch in g  o f  p a i r s  

i s  a lm o s t e q u iv a le n t  i n  th e  p e r c e p tu a l  and u n r e la te d  s t im u lu s  

c o n d i t io n s .  T h e re fo re ,  Type 1 and 2 c o n d i t io n s  a p p e a r  to  

e x e r t  s i m i l a r  in f lu e n c e  on th e  i n c i d e n t a l  l e a r n in g  o f  y o u n g er 

and o ld e r  s u b je c ts  a s  m easured  i n  th e  p r e s e n t  s tu d y .

The d is c re p a n c y  o f  f in d in g  th e  s i g n i f i c a n t  h y p o th e s is -  

s u p p o r t in g  Grade X Type i n t e r a c t i o n  f o r  i n c i d e n t a l  s t im u lu s  

r e c a l l ,  b u t  n o t  f o r  m a tch in g  o f  p a i r s  may be p a r t i a l l y  r e s o lv e d  

by c o n s id e r in g  th e  d i f f e r e n c e  be tw een  th e  n a tu r e  o f  th e s e  

r e t e n t i o n  m e asu re s . M atch ing  o f  p a i r s  r e l i e d  on r e c o g n i t io n  

w hich may have b een  an  e a s i e r  r e t e n t i o n  t a s k  th a n  f r e e  r e c a l l  

o f  s t i m u l i  from  w hich th e  i n c i d e n t a l  m easure was d e r iv e d .  A 

r e t e n t i o n  cue i s  p ro v id e d  f o r  th e  s u b je c t  in  th e  fo rm er b u t  

n o t  th e  l a t t e r .  T h e re fo re ,  a  d is c re p a n c y  betw een  y o u n g er and 

o ld e r  c h i l d r e n 's  i n c i d e n t a l  l e a r n in g  may be  more e v id e n t  when 

r e t e n t i o n  m easu res r e f l e c t  p ro c e s s e s  a s s o c ia te d  w ith  f r e e  r e c a l l  

(su ch  a s  r e t r i e v a l  from  memory w ith o u t  cu es  to  h e lp  th e  

l e a r n e r  i d e n t i f y  s t i m u l i , '  o r  s to r a g e  o f  in fo rm a tio n  i n  a  form  

r e a d i l y  a c c e s s ib le  f o r  r e t r i e v a l ) .  The d i f f e r e n c e  b e tw een  

p a t t e r n s  o f  i n c id e n ta l  r e t e n t i o n  betw een  o ld e r  and y o u n g er 

s u b je c t s  may be re d u ced  when r e c o g n i t io n  m easu res  a r e  u s e d .
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I f  t h i s  s u p e r i o r i t y  in  f r e e  r e c a l l  s i t u a t i o n s  i s  c o n s id e re d  

to  be e v id e n c e  f o r  in c re a s e d  f l e x i b i l i t y  o f  o ld e r  s u b je c t s ,  

th e n  an  im p l ic a t io n  t h a t  can  be d e r iv e d  i s  t h a t  f l e x i b i l i t y  

i s  n o t  an  a l l - o r - n o t h i n g  phenomenon. R a th e r , c e r t a i n  l e a r n in g  

p ro c e s s e s  may show a  g r e a t e r  e v id e n c e  o f  d e v e lo p m e n ta l 

d i f f e r e n c e s  i n  s u s c e p t i b i l i t y  to  m o d if ic a t io n  by i n s t r u c t i o n .  

The r e t e n t i o n  m easure  w hich ta p s  th e  p a r t i c u l a r  l e a r n in g  

p ro c e s s  may be  an  im p o r ta n t d e te rm in a n t  o f  w h e th e r  o r  n o t  

d i f f e r e n t i a l  f l e x i b i l i t y  betw een  y o u n g er and o ld e r  s u b je c t s  

i s  o b ta in e d ,  o r  i n t e r p r e t e d  a s  h a v in g  been  o b ta in e d .

O th er m e a su re s , how ever, d id  n o t  s u p p o r t  th e  f l e x i b i l i t y  

h y p o th e s is  r e g a r d in g  Type 1 and 2 i n s t r u c t i o n s .  C o n tra ry  

to  th e  p r e d i c t i o n ,  y o u n g er s u b je c t s  d id  n o t  a p p e a r  to  be 

l e s s  c a p a b le  o f  d i s t i n g u i s h in g  betw een  i n t e n t i o n a l  and 

i n c i d e n t a l  s t i m u l i  i n  Type 2 c o n d i t io n s .  A n a ly s is  o f  t o t a l  

number o f  i n t e n t i o n a l  s t i m u l i  r e v e a le d  t h a t  b o th  f i r s t -  and 

s ix th - g r a d e r s  r e c a l l e d  s i g n f i c a n t l y  more i n t e n t i o n a l  s t im u l i  

u n d e r  Type 2 com pared to  Type 1 c o n d i t io n s ,  though  o ld e r  

c h i ld r e n  r e c a l l e d  more th a n  y o u n g er o n e s . M oreover, i f  

y o u n g er c h i ld r e n  had  been  u n a b le  to  m odify  t h e i r  p erfo rm an ce  

in  a c c o rd a n c e  w ith  Type 1 and 2 i n s t r u c t i o n s ,  th e n  th e  

p r o p o r t io n  p f  i n t e n t i o n a l  to  t o t a l  r e c a l l  sh o u ld  have been  

s im i l a r  a c r o s s  c o n d i t io n s .  F or o ld e r  s u b je c ts  who w ere 

h y p o th e s iz e d  t o  be more f l e x i b l e ,  th e  p r o p o r t io n  o f  i n t e n t i o n a l  

to  t o t a l  r e c a l l  sh o u ld  have b een  g r e a t e r  i n  Type 2 com pared to  

Type 1 c o n d i t io n s .  F o r th e  p r o p o r t io n  o f  i n t e n t i o n a l  to  

t o t a l  s t i m u l i ,  th e  r e l e v a n t  i n t e r a c t i o n  w hich would have 

su p p o rte d  th e  f l e x i b i l i t y  h y p o th e s is  was n o t  o b ta in e d .  B oth
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y o u n g er and o ld e r  c h i ld r e n  showed a  s i g n i f i c a n t l y  h ig h e r  

p r o p o r t io n  o f  i n t e n t i o n a l  to  t o t a l  s t i m u l i  i n  Type 2 com pared 

to  Type 1 c o n d i t io n s  ( .7 5  and .51 r e s p e c t i v e l y ) .  F in d in g  

s i m i l a r  p r o p o r t io n s  f o r  b o th  y o u n g er and o ld e r  s u b je c t s  i s  

p a r t i c u l a r l y  im p o r ta n t  s in c e  i t  i n d i c a t e s  t h a t  d e s p i t e  

o ld e r  c h i l d r e n 's  s u p e r i o r i t y  i n  am ount o f  l e a r n in g ,  o ld e r  

and y o u n g er s u b j e c t s '  s e l e c t i o n  o f  in fo rm a t io n  com ponents 

d id  n o t  d i f f e r .

F o r t o t a l  amount o f  f r e e  r e c a l l ,  s i x t h - g r a d e r s '  p e r f o r 

mance i n  Type 1 and 2 c o n d i t io n 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 .  

However, y o u n g er c h i l d r e n 's  t o t a l  r e c a l l  u n d e r  Type 2 c o n d i

t i o n s  was s i g n i f i c a n t l y  s u p e r io r  to  t h e i r  r e c a l l  u n d e r  Type 1 

i n s t r u c t i o n s .  T hus, a c c o rd in g  to  th e  d e f i n i t i o n  o f  f l e x i b i 

l i t y  u sed  i n  th e  p r e s e n t  s tu d y ,  y o u n g er c h i ld r e n  w ere more 

f l e x i b l e  th a n  o ld e r  ones f o r  t o t a l  f r e e  r e c a l l .  T h is  f in d in g  

may in d i c a t e  t h a t  o ld e r  c h i ld r e n  a r e  more l i k e l y  th a n  you n g er 

ones to  sp o n ta n e o u s ly  code s t i m u l i  even  when n o t  i n s t r u c t e d  

to  l e a r n .  T h is  i n t e r p r e t a t i o n  i s  f u r t h e r  c o r ro b o ra te d  by 

th e  f in d in g  t h a t  s i x t h - g r a d e r s '  i n c i d e n t a l  r e c a l l  was enhanced 

by Type 1 i n s t r u c t i o n s  to  a  g r e a t e r  d e g re e  th a n  f i r s t - g r a d e r s ' . ’ 

These f in d in g s  may be r e l a t e d  to  th e  i s s u e  o f  p ro d u c tio n  

d e f ic ie n c y  i n  th e  developm en t o f  memory s k i l l s .  A cco rd in g  

to  c u r r e n t  t h e o r i e s  o f  memory d ev e lo p m en t ( F l a v e l l ,  1970 | 

Meacham, 1972) y o u n g er c h i ld r e n  e v id e n c e  a  p ro d u c t io n  d e f ic ie n c y  

i n  memory ta s k s  r e l a t i v e  to  o ld e r  o n e s . T hus, th e  y o u n g er 

c h i ld  may n o t  be m e d ia t io n a l ly  d e f i c i e n t ,  b u t  do es  n o t  sp o n 

ta n e o u s ly  p ro d u ce  mnemonics o r  m e d ia to rs  f o r  memory t a s k s .

O ld e r c h i ld r e n ,  on th e  o th e r  h an d , do p ro d u ce  s u i t a b l e  m e d ia to rs
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a n d /o r  mnemonic a c t i v i t i e s  f o r  r e c a l l .  The n o t io n  t h a t  

y o u n g er c h i ld r e n  w ere p ro d u c t io n  r a t h e r  th a n  m e d ia t io n a l ly  

d e f i c i e n t  i s  s u p p o r te d  by th e  f in d in g s  t h a t  an a p p r o p r ia te  

i n s t r u c t i o n  (Type 2) im proved t h e i r  t o t a l  r e c a l l  l e v e l .

The ab sen c e  o f  a  c o n c u r re n t  i n t e n t i o n a l  t a s k  in  th e  Type 1 

c o n d i t io n  may have a llo w e d  a l l  c h i ld r e n  a  g r e a t e r  o p p o r tu n i ty  

to  code i n c i d e n t a l  s t i m u l i  r e l a t i v e  to  th o s e  i n  Type ..2 

c o n d i t io n s .  O ld e r c h i ld r e n  may be more l i k e l y  to  engage 

in  c o d in g  a c t i v i t i e s  com pared to  y o u n g er c h i ld r e n ,  n o t  due 

to  th e  i n a b i l i t y  o f  th e  l a t t e r ,  b u t  to  a  g r e a t e r  num ber o f  

y e a r s  o f  p r a c t i c e  in  su ch  a c t i v i t i e s  o f  th e  fo rm e r . For Type 

2  t a s k s ,  b o th  y o u n g er and o ld e r  c h i ld r e n  may have used  

an  a p p r o p r ia te  l e a r n in g  s t r a t e g y ,  su ch  a s  r e p e t i t i o n ,  o f  

i n t e n t i o n a l  s t im u lu s  names and la c k  o f  i n c i d e n t a l  s t im u lu s  

nam ing.

An a d d i t i o n a l  o r  a l t e r n a t i v e  i n t e r p r e t a t i o n  o f  th e  f a c i l -  

i t a t i v e  e f f e c t  o f  Type 1 c o n d i t io n s  o n ! o ld e r  c h i l d r e n 's  i n c i 

d e n ta l  l e a r n in g  and th e  f a c i l i t a t i v e  e f f e c t  o f  Type 2 c o n d i

t i o n s  on y o u n g er c h i l d r e n 's  t o t a l  l e a r n in g  r e g a rd s  r e t r i e v a l  

r a t h e r  th a n  e n c o d in g  s t r a t e g i e s .  O ld e r  c h i ld r e n  may be more 

l i k e l y  to  o r g a n iz e ,  o r  u se  o r g a n iz a t io n a l  p r o p e r t i e s  o f  : 

s t i m u l i ,  to  a id  r e t r i e v a l  i n  f r e e  r e c a l l  t a s k s .  O ld e r  c h i ld r e n  

may have re sp o n d ed  to  th e  r e l a t i v e l y  n o n s tr u c tu r e d  Type 1 

t a s k  by l e a r n in g  th e  o r g a n iz a t io n a l  r e l a t i o n s h i p  be tw een  

p a i r  m em bers. T hese o r g a n iz a t io n a l  p r o p e r t i e s  may th e n  have 

s e rv e d  a s  r e t r i e v a l  cu es  f o r  o ld e r  s u b je c t s  d u r in g  f r e e  

r e c a l l .  Younger c h i ld r e n  may o r  may n o t  have le a r n e d  th e  

r e l a t i o n s h i p s  d u r in g  s t im u lu s  ex p o su re  (due to  p o s s ib le .  .
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p ro d u c tio n  d e f ic ie n c y  i n  th e  l a t t e r  in s ta n c e )  b u t  i n  e i t h e r  

c a se  may be l e s s  l i k e l y  to  u se  o r g a n iz a t io n a l  p r o p e r t i e s  o f  

s t i m u l i  to  cu e  r e c a l l  i n  f r e e  r e c a l l  t a s k s .  The l e s s e r  

d e g re e  o f  d i f f e r e n c e  be tw een  y o u n g e r and o ld e r  c h i ld r e n  in  

Type 2  t a s k s  can  . th e r e f o r e  be e x p la in e d  a s  due to  th e  u se  

o f  s im i l a r  r e t r i e v a l  s t r a t e g i e s  by  a l l  s u b j e c t s .  B oth 

y o u n g er and o ld e r  c h i ld r e n  seemed to  r e c a l l  a l l  i n t e n t i o n a l  

s t i m u l i  p r i o r  to  i n c i d e n t a l  s t i m u l i  f o r  Type 2 t a s k s .

Type 2 i n s t r u c t i o n s  may th e r e f o r e  enhance y o u n g er c h i l d r e n 's  

l e a r n in g  r e l a t i v e  t o  Type 1 i n s t r u c t i o n s  by a f f o r d in g  th e s e  

s u b je c t s  an  o p p o r tu n i ty  to  p ro v id e  th e m se lv e s  w ith  r e t r i e v a l  c u e s .

O th e r f in d in g s  o f  th e  p r e s e n t  s tu d y  s u p p o r t  th e  i n t e r p r e 

t a t i o n s .  t h a t  y o u n g er c h i ld r e n  i n  Type 1 c o n d i t io n s  seem to  

e v id e n c e  p ro d u c t io n  a n d /o r  r e t r i e v a l  i n e f f i c i e n c i e s .  F or 

th e  f r e e  r e c a l l  o f  w i th in  t r e a tm e n t  p a i r s ,  b o th  f i r s t -  and 

s i x t h - g r a d e r s '  p e rfo rm an ce  was s u p e r io r  in  Type 1 com pared 

to  Type 2 c o n d i t io n s .  However, th e  Grade X Type i n t e r a c t i o n  

in d ic a te d  t h a t  Type 1 i n s t r u c t i o n s  f a c i l i t a t e d  th e  l e a r n in g  

o f  o ld e r  s u b je c t s  to  a  s i g n i f i c a n t l y  g r e a t e r  d e g re e  th a n  

t h a t  o f  y o u n g er s u b j e c t s .  C o n s is te n t  w ith  th e  f in d in g s  f o r  

t o t a l  i n c i d e n t a l  r e c a l l ,  th e r e  was no s i g n i f i c a n t  d i f f e r e n c e  

b e tw een  f i r s t -  and s ix t h - g r a d e r s '  l e v e l  o f  r e c a l l  i n  Type 2 

c o n d i t io n s .  The c o n c lu s io n  c an  th u s  b e  draw n t h a t  y o u n g er 

and o ld e r  s u b j e c t s '  p e rfo rm an ce  was d i f f e r e n t i a t e d  betw een  

Type 1 and 2 i n s t r u c t i o n a l  c o n d i t io n s .  However, Type 1 

i n s t r u c t i o n s  f a c i l i t a t e d  o ld e r  s u b j e c t s '  t o t a l  l e v e l  o f  r e c a l l  

to  a  g r e a t e r  d e g re e  th a n  t h a t  o f  y o u n g er s u b j e c t s .  S in ce  

w i th in  t r e a tm e n t  p a i r s  may be  c o n s id e re d  a  m easure  o f  o r g a n i -
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z a t i o n ,  th e s e  f in d in g s  s u g g e s t  t h a t  in  u n s t r u c tu r e d  s i t u a t i o n s  

o ld e r  s u b je c t s  a r e  more l i k e l y  to  p ro d u ce  m e d ia to rs  th a n  

y o u n g er ones a n d /o r  t h a t  o ld e r  c h i ld r e n  a r e  more l i k e l y  to  

u se  th e  p a i r  r e l a t i o n s h i p  to  g u id e  r e t r i e v a l  in  th e  su b se q u e n t 

f r e e  r e c a l l  t a s k .

R e s u l ts  f o r  f r e e  r e c a l l  o f  p e r c e p tu a l  and u n r e la te d  p a i r s  

f u r t h e r  s u b s t a n t i a t e  th e s e  t r e n d s .  F o r th e s e  l a t t e r  m e a su re s , 

s ix th - g r a d e r s *  r e c a l l  was s i g n i f i c a n t l y  s u p e r io r  i n  Type 1 

v s .  Type 2 c o n d i t io n s ,  w h ile  f i r s t - g r a d e r s *  r e c a l l  was e q u iv a 

l e n t  u n d e r  b o th  i n s t r u c t i o n a l  c o n d i t io n s .  F u r th e r ,  f i r s t -  

and s ix th - g r a d e r s *  p e rfo rm an ce  d id  n o t  s i g n i f i c a n t l y  d i f f e r  

in  Type 2 c o n d i t io n s .  These f in d in g s  c o u ld  be i n t e r p r e t e d  

a s  s u p p o r t in g  th e  f l e x i b i l i t y  h y p o th e s is .  However, s in c e  

o th e r  m easu res  have e s ta b l i s h e d  t h a t  b o th  y o u n g er and o ld e r  

s u b je c t s  showed d i f f e r e n t i a l  p e rfo rm an ce  i n  r e l a t i o n  to  

Type 1 and 2 i n s t r u c t i o n s ,  and when com pared to  th e  f in d in g s  

d is c u s s e d  above f o r  r e c a l l  o f  w i th in  t r e a tm e n t  p a i r s ,  th e  

f in d in g ^  f o r  p e r c e p tu a l  and u n r e la te d  p a i r s  p ro v id e  a d d i t i o n a l  

e v id e n c e  t h a t  o ld e r  c h i ld r e n  a r e  s u p e r io r  a t  e i t h e r  en co d in g  

s t i m u l i  i n  u n s t r u c tu r e d  t a s k s ,  o r  a r e  b e t t e r  a b le  to  u se  

o r g a n iz a t io n a l  p r o p e r t i e s  o f  s t i m u l i  f o r  f r e e  r e c a l l  r e t r i e v a l  

com pared to  y o u n g er c h i ld r e n .

In  summary, r e s u l t s  o f  a n a ly s e s  p erfo rm ed  on th e  c r i t i c a l  

i n c i d e n t a l  and  i n t e n t i o n a l  l e a r n in g  m easu res p ro v id e d  l i t t l e  

e v id e n c e  to  s u p p o r t  th e  h y p o th e s is  t h a t  ty p e  o f  t a s k  p r e s e n ta 

t i o n  w ould d i f f e r e n t i a t e  th e  p e rfo rm an ce  o f  o ld e r  b u t  n o t  

y o u n g er s u b j e c t s .  B oth  o ld e r  and you n g er s u b je c t s  w ere a b le  

to  i d e n t i f y  t a s k - r e l e v a n t  from  t a s k - i r r e l e v a n t  s t i m u l i  in
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Type 2 c o n d i t io n s ,  and b o th  age g ro u p s  ev id en ced  d i f f e r e n t i a l  

p e rfo rm an ce  w ith  Type 1 and 2 c o n d i t io n s .  R e te n t io n  o f  p a i r s  

(m atch in g  t a s k )  f o r  f i r s t -  and s ix th - g r a d e r s  was s u p e r io r  in  

Type 1 com pared to  Type 2 c o n d i t io n s .  However, i t  a p p e a rs  

t h a t  th e r e  a r e  d e v e lo p m e n ta l p ro c e s s e s  w hich a f f e c t  th e  l e v e l  

o f  c h i l d r e n 's  r e c a l l  d i f f e r e n t i a l l y  by t a s k  c o n d i t io n .  Type 1 

c o n d i t io n s  enhanced  o ld e r  c h i l d r e n 's  i n c i d e n t a l  r e c a l l ,  and 

r e c a l l  o f  w i th in  t r e a tm e n t , .p e r c e p tu a l  and u n r e la te d  p a i r s  

to  a  g r e a t e r  e x te n t  th a n  f o r  y o u n g er c h i ld r e n ,  w h ile  y o u n g er 

s u b j e c t s '  t o t a l  r e c a l l  was f a c i l i t a t e d  by a  fo c u s in g  i n s t r u c t i o n  

r e l a t i v e  t o  o ld e r  s u b j e c t s ' .  T hese f in d in g s  s u g g e s t  t h a t  

o ld e r  s u b je c t s  s p o n ta n e o u s ly  code s t i m u l i  w h e th e r  o r  n o t  

i n s t r u c t i o n s  f o r  su ch  a c t i v i t i e s  a r e  a d m in is te re d  a n d /o r  t h a t  

t h a t  th e y  a r e  more l i k e l y  th a n  y o u n g er c h i ld r e n  to  u se  o r g a n i

z a t i o n a l  p r o p e r t i e s  o f  s t i m u l i  to  a id  r e t r i e v a l  in  Type 1 

f r e e  r e c a l l  t a s k s .

Though th e  p r e s e n t  a u th o r  i n t e r p r e t s  th e  f in d in g s  a s  

n o t  s u p p o r t in g  th e  f l e x i b i l i t y  h y p o th e s is ,  one c o u ld  a rg u e  

t h a t  th e  s i g n i f i c a n t  in c r e a s e  f o r  s ix th - g r a d e  s u b je c ts  i n  

Type 1 s i t u a t i o n s  f o r  th e  m easu res c i t e d  above r e l a t i v e  to  

th e  r e c a l l  o f  y o u n g er s u b je c t s  i s  e v id e n c e  f o r  in c re a s e d  

f l e x i b i l i t y  o f  th e  fo rm e r . S in ce  t h i s  in c r e a s e  p ro d u ces  

a  g r e a t e r  d i f f e r e n t i a l  be tw een  th e  Type 1 and 2 p e rfo rm an ce  

o f  o ld e r  s u b j e c t s ,  one c o u ld  r e a s o n  t h a t  t h i s  i s  e v id e n c e  

f o r  in c r e a s e d  f l e x i b i l i t y .  The i n t e r p r e t a t i o n  i s  e q u iv o c a l ,  

how ever, a l th o u g h  th e  e v id e n c e  i s  n o t .  S in ce  s im i l a r  compo

n e n ts  o f  th e  t a s k s  w ere le a rn e d  by b o th  o ld e r  and y o u n g er 

s u b je c t s  r e l a t i v e  to  th e  i n s t r u c t i o n s ,  i t  i s  th e  view  o f  th e  

a u th o r  t h a t  th e  s u p e r io r  r e c a l l  o f  o ld e r  s u b je c t s  i n  Type 1
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s i t u a t i o n s  i n d i c a t e s  a  te n d en cy  f o r  th e s e  s u b je c ts  t o  u se  

o rg a n is e d  memory s t r a t e g i e s  t o  a  g r e a t e r  e x te n t  th a n  y o u n g er 

c h i ld re n u u n d e r  n o n s tru c tu re d  c o n d i t io n s ,  r a t h e r  th a n  an  in c r e a s e d  

a b i l i t y  t o  d i s c r im in a te  b e tw een  t a s k  i n s t r u c t i o n s  th a n  y o u n g er 

s u b je c t s .  T h e re fo re ,  th e  i s s u e  o f  f l e x i b i l i t y  seem s t o  be 

d e b a ta b le ,  w h ile  th e  im p o r ta n t  i s s u e  in v o lv e s  d e l i n e a t i o n  o f  

th e  p ro c e s s e s  w hich in f lu e n c e  th e  g r e a t e r  d i f f e r e n c e  betw een  

o ld e r  s u b j e c t s '  Type 1 and 2 p e rfo rm an ce  r e l a t i v e  to  th e  

d i f f e r e n c e  f o r  y o u n g er c h i ld r e n .

S tim u lu s  R e p re s e n ta t io n

The p r e d i c t i o n  f o r  t h i s  f a c t o r  was t h a t  o ld e r  c h i l d r e n 's  

l e a r n in g  w ould b e  d i f f e r e n t i a t e d  a c c o rd in g  t o  th e  ty p e  o f  

s t im u lu s  em ployed, w h ile  t h a t  o f  y o u n g er c h i ld r e n  w ould be 

e q u iv a le n t  a c r o s s  s t im u lu s  ty p e .  I t  was e x p e c te d  t h a t  

l e a r n in g  o f  c o n c e p tu a l p a i r s  w ould be  s i g n i f i c a n t l y  s u p e r io r  

to  l e a r n in g  o f  p e r c e p tu a l  p a i r s  w h ich , i n  t u r n ,  would be 

s i g n i f i c a n t l y  s u p e r io r  to  th e  l e a r n in g  o f  u n r e la te d  p a i r s  

f o r  s ix th - g r a d e  s u b je c t s .

E x c ep t f o r  one i n t e r a c t i o n  w hich l e n t ,  a t  b e s t , .w e a k  

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

b i l i t y  h y p o th e s is  was n o t  C onfirm ed by  th e  d a t a .  T h is  

i n t e r a c t i o n  in d ic a te d  t h a t  f o r  f r e e  r e c a l l  o f  i n c i d e n t a l  

s t i m u l i ,  s ix th - g r a d e  g i r l s '  r e c a l l  was d i f f e r e n t i a t e d  a c c o rd in g  

to  s t im u lu s  ty p e ,  w h ile  t h a t  o f  s ix th - g r a d e  b o y s , and f i r s t -  

g ra d e  g i r l s  and boys was e q u iv a le n t  a c r o s s  s t im u lu s  ty p e .  

However, t h e  d i r e c t i o n  o f  th e  o b ta in e d  i n t e r a c t i o n  was a t  

v a r ia n c e  w ith  th e  e x p e c ta t io n  t h a t  o ld e r  c h i l d r e n 's  r e c a l l  

f o r  c o n c e p tu a l  m a te r ia l s  w ould be s u p e r io r  t o  t h a t  f o r
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o th e r  s t i m u l i .  S ix th -g ra d e  g i r l s '  r e c a l l  f o r  i n c i d e n t a l  

s t i m u l i  was e q u iv a le n t  in  p e r c e p tu a l  and u n r e la te d  c o n d i t i o n s , 

w hich  w ere h o th  s i g n i f i c a n t l y  s u p e r io r  to  r e c a l l  i n  th e  

c o n c e p tu a l  c o n d i t io n .

V a r ia t io n s  i n  s t im u lu s  r e p r e s e n t a t i o n  had v e ry  l i t t l e  

e f f e c t  onlm any o f  th e  m easu res  a n a ly s e d .  T hus, f o r  f r e e  

r e c a l l  o f  i n t e n t i o n a l  s t i m u l i , p r o p o r t io n  o f  i n t e n t i o n a l  

t o  t o t a l  r e c a l l ,  and r e c a l l  o f  w i th in  t r e a tm e n t  p a i r s ,  s t im u lu s  

ty p e  d id  n o t  d i f f e r e n t i a t e  p e rfo rm an ce  l e v e l s  a s  a  m ain 

e f f e c t ,  o r  in  i n t e r a c t i o n  w ith  g ra d e .  F o r t o t a l  am ount o f  

s t i m u l i  r e c a l l e d ,  s t im u lu s  r e p re s e n ta t io n  d id  n o t  i n t e r a c t  

w ith  g r a d e .  However, r e c a l l  i n  th e  Type 2 -c o n c e p tu a l  c o n d i t io n  

was s i g n i f i c a n t l y ,  s u p e r io r  t o  su ch  r e c a l l  i n  th e  Type 1 -  

c o n c a p tu a l  c o n d i t io n .

One o f  th e  m ost i n t e r e s t i n g  f in d in g s  was o b ta in e d  f o r  

th e  t o t a l  num ber o f  p a i r s  c o r r e c t l y  m atched . F o r t h i s  m easu re , 

s t im u lu s  d i f f e r e n c e s  had v e ry  s t r o n g  e f f e c t s .  M atch ing  o f  

p e r c e p tu a l  p a i r s  was s i g n i f i c a n t l y  s u p e r io r  to  th e  m a tch in g  

o f  c o n c e p tu a l  p a i r s ,  w h ich , i n  t u r n ,  was s i g n i f i c a n t l y  

s u p e r io r  t o  th e  m atch in g  o f  u n r e la t e d  p a i r s .  In  a d d i t i o n ,  

th e  l a c k  o f  i n t e r a c t i o n  o f  th e  s t im u lu s  f a c t o r  w ith  any  

o th e r  in d ic a te d  t h a t  t h i s  t r e n d  was th e  same f o r  Type 1 

and  2 p r e s e n ta t io n s  (a l th o u g h  Type 1 r e t e n t i o n  was s i g n i f i 

c a n t ly  g r e a t e r  th a n  Type 2 r e t e n t i o n ) .  F o r Type 2 ,  F ig u re  #  

s u g g e s ts  t h a t  o ld e r  s u b je c t s  m atched  a  g r e a t e r  num ber o f  

c o n c e p tu a l  p a i r s  th a n  y o u n g er s u b je c t s  r e l a t i v e  t o  th e  d i f f e r 

en ce  o f  y o u n g er and o ld e r  s u b j e c t s '  r e t e n t i o n  f o r  p e r c e p tu a l  

and u n r e la te d  p a i r s .  However, t h i s  t r e n d  was n o t  s t a t i s t i c a l l y
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p a i r s  was n o t  d i f f e r e n t  from  t h e i r  r e t e n t i o n  o f  p e r c e p tu a l  

p a i r s *  w hich  had b een  e x p e c te d . T h e re fo re *  d e s p i t e  a  v e ry  

weak t r e n d  s u g g e s t in g  t h a t  y o u n g er and o ld e r  sub jec tsinm ay  

have d i f f e r e d  i n  r e t e n t i o n  o f  p a i r s  d i f f e r i n g  i n  s t im u lu s  

r e l a t i o n s h i p  i n  Type 2 c o n d it io n s *  th e  r e s u l t s  f o r  Type 1 

ov erw h elm in g ly  r e f u t e  th e  p r e d i c t i o n  o f  d i f f e r e n t i a l  f l e x i b i 

l i t y  f o r  o ld e r  s u b je c t s .  F o r t h i s  m easure* f i r s t -  and  s i x t h -  

g r a d e r s ' r e t e n t i o n  was s i g n i f i c a n t l y  d i f f e r e n t i a t e d  in  s im i

l a r  m anner by s t im u lu s  d im en sio n .

In  co m p ariso n  w ith  f in d in g s  f o r  o th e r  m easures*  i t  

a p p e a rs  t h a t  s t im u lu s  ty p e  s i g n i f i c a n t l y  a f f e c t e d  i n c i d e n t a l  

le a rn in g *  b u t  o n ly  f o r  a  m easure  w hich  was s e n s i t i v e  to  th e  

c o g n i t iv e  p ro c e s s  r e l a t e d  to  s t im u lu s  r e p r e s e n t a t i o n  i n  th e  

c o n d i t io n s  o f  th e  p r e s e n t  s tu d y .  M oreover* th e  f in d in g s  

o f  s i m i l a r  t r e n d s  f o r  b o th  age g ro u p s  i n d i c a t e s  t h a t  y o u n g er 

and  o ld e r  c h i l d r e n 's  s e l e c t i o n  o f  in fo rm a tio n  i n  te rm s  o f  

p e rc e p tu a l*  c o n c e p tu a l  and u n r e la t e d  c a t e g o r i e s  i s  s i m i l a r  

i n  i n c i d e n t a l  l e a r n i n g .  These f in d in g s  a r e  c o n t r a r y  to  th o s e  

o f  O lv e r and  H ornsby (1 9 6 6 ) u s in g  p i c t u r e s  a s  s t i m u l i .  The 

p r e s e n t  s tu d y  may in d i c a t e  t h a t  p e r c e p tu a l  in fo rm a tio n  ( c q lo r  

and shapm ccues) i s  more s a l i e n t  t o  s u b je c t s  o f  a l l  d e v e lo p 

m e n ta l l e v e l s  i n  i n c i d e n t a l  l e a r n in g .

An important contrast to the findings for the matching 
of pairs task were those for recall of within treatment pairs. 
For the latter measure* retention levels were not differentiated 
by stimulus type for subjects of any age. Equivalent recall 
of pairs despite variation in stimulus relationship may indi
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c a t e  t h a t  th e  p h y s ic a l  c o n t i g u i t y  i n  th e  b lo c k e d  p r e s e n ta t i o n  

o f  th e p p a i r s  r a t h e r  th a n  th e  ty p e  o f  r e p r e s e n t a t i o n  w ith in  

p a i r s  in f lu e n c e d  f r e e  r e c a l l  o f  p a i r s .  I t  may be s p e c u la te d  

t h a t  th e  m a tch in g  o f  p a i r s  m easure i s  m ore r e f l e c t i v e  o f  

a t t e n t i o n  f a c t o r s ,  and p e rh a p s  o f  s t im u lu s  d i f f e r e n c e s ,  th a n  

f r e e  r e c a l l  m e a su re s .

In  summary, s in c e  s im i la r . ;  p a t t e r n s  w ere o b ta in e d  f o r  

s u b je c t s  o f  b o th  ag e  g ro u p s , i t  may be  co n c lu d ed  t h a t  o ld e r  

s u b je c t s  w ere n o t  more f l e x i b l e  th a n  y o u n g er su b jec ts  f o r  

th e  d i f f e r e n t i a l  l e a r n in g  o f  s t i m u l i  v a ry in g  i n  ty p e  o f  

r e p r e s e n t a t i o n  w i th in  p a i r s .  In  a d d i t i o n ,  n o t  a l l  m easu res  

o f  i n c i d e n t a l  l e a r n in g  w ere s e n s i t i v e  t o  d i f f e r e n c e s  i n  

s t im u lu s  ty p e .  R a th e r  th a n  f a u l t  th e  m e a su re s , i t  i s  

im p o r ta n t  t o  c o n s id e r  th e  p o s s i b i l i t y  t h a t  d i f f e r e n t  m easu res  

r e f l e c t e d  th e  need  f o r  s u b je c t s  to  u se  d i f f e r e n t  c o g n i t iv e  

p r o c e s s e s .  P e rh a p s  f o r  th e  m a jo r i ty  o f  m easu res  em ployed 

i n  th e  p r e s e n t  s tu d y ,  c o n c e p tu a l ,  p e r c e p tu a l  and r o t e  

r e p r e s e n t a t i o n  may n o t  have p la y e d  an  im p o r ta n t  r o l e  in  

r e c a l l  p r o c e s s e s .

R e s u l ts  a l s o  in d ic a te d  t h a t  s ix th - g r a d e  g i r l s *  i n c i d e n t a l  

r e c a l l  was s i g n i f i c a n t l y  d i f f e r e n t i a t e d  by s t im u lu s  ty p e .

T hese  f in d in g s  may in d i c a t e  a  s e n s i t i v i t y  o f  g i r l s  o f  t h i s  

age  to  e x t e r n a l  s t i m u l i .  T h ere  have b een  no c o n s i s t e n t  

t r e n d s  f o r  s e x  d i f f e r e n c e s  r e p o r te d  i n  th e  l i t e r a t u r e  on 

c h i l d r e n 's  i n c i d e n t a l  l e a r n i n g .  A p p ro x im a te ly  h a l f  o f  th e  

s tu d i e s  su rv e y e d  d id  n o t  r e p o r t  r e s u l t s  f o r  s e x  d i f f e r e n c e s  

(H agen, 1 9 6 7 1  H agen, Meacham, & H esib o v , 1970 1 Hagen & S abo , 

1 9 6 7 * Maccoby & H agen, 19 6 5 » S ie g e l  & S te v e n so n , 1 9 6 6 1  Vaughan,
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1 9 ^ 8 ) ,  Of th o s e  t h a t  d id  r e p o r t  su c h  r e s u l t s ,  t h r e e  s tu d i e s  

found  no s e x  d i f f e r e n c e s  (H ale & P ip e r ,  1 9 7 3 1 197*f, i n  p r e s s  i 

S ie g e l  & C o r s in i ,  1 9 6 9 )* R e s u l ts  o f  o th e r  s tu d i e s  w ere 

i n c o n s i s t e n t .  F o r  i n s t a n c e ,  hoys r e c a l l e d  m ore i n t e n t i o n a l  

s t i m u l i  th a n  g i r l s  (D ruker & H agen, 1 9 6 9 ) w h ile  S eh u ck er (1972) 

r e p o r te d  t h a t  f i f t h - g r a d e  g i r l s *  i n t e n t i o n a l  r e c a l l  was 

s u p e r io r  t o  f i f t h - g r a d e  h o y s ',  w h ile  hoys r e c a l l e d  more 

i n c i d e n t a l  s t i m u l i  th a n  g i r l s .  M oreover, th e  s u p p o r t  found  

f o r  th e  h y p o th e s is  ( o f  th e  p r e s e n t  s tu d y )  hy th e  in s t a n c e  

r e p o r t e d  ahove ( s ix th - g r a d e  g i r l s '  i n c i d e n t a l  r e c a l l )  i s  n o t  

h ro a d  enough to  s u p p o r t  th e  p r e d i c t io n  o f  f l e x i b i l i t y  f o r  

o ld e r  s u b je c t s .

S e l e c t iv e  L e a rn in g  T rends 

Type 1 v s .  Type 2 T ask  P r e s e n ta t io n

As n o te d  i n  th e  in t r o d u c t io n ,  t r e n d s  em erg ing  from  

p re v io u s  s tu d i e s  s u g g e s te d  t h a t  i n  Type 1 d e s ig n s ,  o l d e r  

s u b je c t s  le a r n e d  more th a n  y o u n g er o n e s , and  th u s  w ere l e s s  

s e l e c t i v e .  On th e  o th e r  h an d , in  Type 2 d e s ig n s  o ld e r  c h i ld r e n  

a p p e a re d  t o  he  more s e l e c t i v e  i n  t h a t  i n c i d e n t a l  l e a r n in g  

rem ain ed  s t a b l e  a c r o s s  a g e , w h ile  i n t e n t i o n a l  l e a r n in g  i n 

c r e a s e d .  I t  was a l s o  n o te d  t h a t  t r e n d s  f o r  Type 1 and 2 

d e s ig n s  had b een  found  i n  s tu d i e s  u s in g  v a ry in g  s t i m u l i  and 

m e th o d o lo g ie s . T hus, th e  co m p ariso n  o f  b o th  m ethods u s in g  

th e  same s t i m u l i  and p ro c e d u re s ,  e x c e p t f o r  th e  i n i t i a l  

i n s t r u c t i o n s ,  a llo w ed  f o r  th e  d e te r m in a tio n  o f  w h e th e r  

th e  d e v e lo p m e n ta l t r e n d s  i n  s e l e c t i v i t y  a r e  d iv e r g e n t .  The 

p r e s e n t  d i s c u s s io n  w i l l  fo c u s  s p e c i f i c a l l y  on d ev e lo p m e n ta l
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s i m i l a r i t i e s  and  d i f f e r e n c e s  i n  th e  two d e s ig n s  and w i l l  

a l s o  a t te m p t  t o  show t h a t  a  d e f i n i t i o n  o f  s e l e c t i v i t y  b a sed  

s o l e l y  on t o t a l  am ount o f  l e a r n in g  i s  in a d e q u a te  f o r  s tu d y in g  

s e l e c t i v e  l e a r n in g .

R e s u l ts  f o r  th e  t o t a l  am ount o f  s t i m u l i  r e c a l l e d  in d ic a te d  

t h a t  f o r  b o th  Type 1 add 2 l e a r n in g  o ld e r  s u b je c t s  r e c a l l e d  

more s t i m u l i  th a n  y o u n g er o n e s . T h e re f o re , i f  t o t a l  am ount 

o f  l e a r n in g  w ere to  b e  u sed  a s  a  c r i t e r i o n  o f  s e l e c t i v i t y ,  

th e n  i t  c o u ld  b e  co n c lu d ed  t h a t  o ld e r  c h i ld r e n  a r e  l e s s  

s e l e c t i v e  th a n  y o u n g er ones f o r  b o th  Types 1 and 2 d e s ig n s .  

However, a n a l y s i s  o f  th e  com ponents o f  t o t a l  am ount o f  

l e a r n in g  and t h e i r  p a t t e r n s  r e l a t i v e  to  Type 1 and 2 i n s t r u c 

t i o n s  r e v e a le d  t h a t  s e l e c t  i v e r l e a m in g  d i f f e r e d  s h a rp ly  

b e tw een  th e  two i n s t r u c t i o n a l  c o n d i t io n s ,  and t h a t  th e  t r e n d s  

w ere s i m i l a r  f o r  s u b je c t s  o f  b o th  ag e  l e v e l s .

A lth o u g h  th e  d e f i n i t i o n  f o r  b o th  Type 1 and 2 i n c i d e n t a l  

l e a r n in g  i s  t h a t  w hich  o c c u r s  i n  th e  a b sen ce  o f  an  i n s tn u c t io n  

w hich  s i g n i f i e s  l a t e r  r e t e n t i o n  t e s t s  (Postm an , 1964), r e s u l t s  

o f  th e  p r e s e n t  s tu d y  in d i c a t e  t h a t  l e a r n in g  u n d e r b o th  ty p e s  

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

o f  s t i m u l i  and p r e s e n t a t i o n  c o n d i t io n s .  The m a jo r e f f e c t  - 

o f  th e  Type 2 i n s t r u c t i o n  was t o  enhance r e c a l l  o f  th e  

i n t e n t i o n a l  s t im u lu s  r e l a t i v e  t o  th e  Type 1 i n s t r u c t i o n .

A second  e f f e c t  o f  th e  Type 2 i n s t r u c t i o n  was t o  r e s t r i c t  

l e a r n in g  o f  th e  i n c i d e n t a l  s t im u lu s ,  and r e l a t i o n s  betw een  

i n t e n t i o n a l  and i n c i d e n t a l  s t i m u l i ,  r e l a t i v e  t o  Type 1 i n 

s t r u c t i o n s .  P o r Type 1 , a p p ro x im a te ly  50#  o f  r e c a l l  was 

i n t e n t i o n a l ,  and  was i n c i d e n t a l .  On th e  o th e r  h an d ,
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f o r  Type 2 c o n d i t io n s ,  a p p ro x im a te ly  7 5 #  o f  r e c a l l  was 

i n t e n t i o n a l ,  and 2 5 #  was i n c i d e n t a l .  M oreover, th e  r e l a t i o n s h i p  

b e tw een  ty p e  and p r o p o r t io n  o f  i n t e n t i o n a l  t o  t o t a l  r e c a l l  

was th e  same f o r  s u b je c ts  a t  b o th  g ra d e  l e v e l s .  These 

r e s u l t s  s u g g e s t  t h a t  s u b je c t s  re sp o n d ed  to  th e  " lo o k  a t "  

i n s t r u c t i o n  by o b s e rv in g  th e  to p  and b o tto m  s t i m u l i  to  

an  e q u iv a le n t  d e g re e  (p e rh a p s  due to  th e  p a i r e d  p r e s e n t a t i o n ) ,  

w h ile  i n s t r u c t i o n s  t o  "remember th e  to p  s t im u lu s  s e rv e d  to  

fo c u s  l e a r n in g  o f  one s e t  o f  s t i m u l i  a t  th e  ex p en se  o f  th e  

o th e r  ( d e s p i te  th e  p r e s e n ta t i o n  o f  p a i r e d  s t i m u l i ) .  M oreover, 

th e  ty p e  o f  r e l a t i o n s h i p  betw een  i n t e n t i o n a l  and i n c i d e n t a l  

s t i m u l i  d id  n o t  i n t e r f e r e  w ith  i n t e n t i o n a l  l e a r n in g  i n  Type 2 

d e s ig n s ,  a l th o u g h  i t  d id  in f lu e n c e  in c i d e n t a l  l e a r n in g .  T hus, 

Type 1 and 2 i n s t r u c t i o n s  p roduced  d i f f e r e n t  s e l e c t i v e  

l e a r n in g  s t r a t e g i e s  d e s p i t e  th e  p r e s e n ta t i o n  o f  i d e n t i c a l  

s t i m u l i  i n  b o th  c o n d i t io n s .  Younger s u b je c t s  showed n e i t h e r  

an  i n a b i l i t y  to  d i s c r im in a te  t a s k - r e l e v a n t  from  i r r e l e v a n t  

s t i m u l i  i n  Type 2 c o n d i t io n s ,  n o r  an  i n a b i l i t y  to  d i s t i n g u i s h  

b e tw een  "rem em ber” v s .  J lo o k  a t "  i n s t r u c t i o n s .  T h is  l a t t e r  

p o in t  i s  s i m i l a r  to  a  r e c e n t  f in d in g  by  Y ussen , Gagne,

G a r g iu l i  and  Kunen (19740* These i n v e s t i g a t o r s  found t h a t  

c h i ld r e n  a s  young a s  sev e n  le a rn e d  more when i n s t r u c t e d  

t o  rem em ber r a t h e r  th a n  lo o k  a t  s t im u l i  i n  a  f r e e  r e c a l l  t a s k .

In  th e  p r e s e n t  s tu d y ,  th e  m a jo r d i f f e r e n c e  b e tw een  y o u n g er 

and o ld e r  s u b j e c t s '  i n t e n t i o n a l  and i n c i d e n t a l  r e c a l l  seem ed 

t o  b e  i n  th e  t o t a l  am ount o f  su ch  l e a r n in g ,  r a t h e r  th a n  i n  th e  

ty p e  o f  in fo rm a tio n  d is c r im in a te d .

The c o n c lu s io n  f o r  Type 2 d e s ig n s  d i f f e r s  somewhat from



89

that of Hagen and Hale (1973). These authors proposed that 
younger children are nonselective in attention deployment 
relative to older ones since intentional learning increased 
while incidental learning remained constant across age. 
(TypelSh’Aethodology described in Chapter 1 of this paper 
was employed by these investigators.) Interpreting these 
trends by referring to Neisser's (1967) two-stage theory of 
attentionf they concluded that the difference between younger 
and older children seemed not to be in the first stage of 
attention deployment in which discrimination of task-relevant 
and irrelevant stimuli occurs (though they reason that older 
children may improve at this level as well), but in the 
second stage in which maintaining attention to task-relevant 
stimuli while ignoring irrelevant aspects occurs (focal atten
tion). While the present author would agree that both younger 
and older children are able to initially discriminate 
relevant and irrelevant information, the conclusions advanced 
above fortthe results of the present study disagree with 
those of Hagen and Hale concerning the maintenance of attention 
to relevant vs. irrelevant stimuli. In particular» the data 
on proportions of intentional and incidental stimuli in 
total recall indicate no difference in the ability of older 
and younger subjects to maintain attention to components of 
the learning tasks. Other data which also seem to disagree 
with the viewpoint of Hagen and Hale were those obtained for 
the matching ofppairs. Older and younger children demonstrated 
equivalent patterns of discriminating stimulus differences 
in both Type 1 and 2 conditions. Had younger children been
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u n a b le  to  m a in ta in  a t t e n t i o n  to  su ch  r e l a t i o n s h i p s ,  th e n  

a  la c k  o f  d i f f e r e n c e  betw een  r e c a l l  o f  p a i r s  in  d i f f e r e n t  

c o n d i t io n s  sh o u ld  have b een  o b ta in e d  f o r  th e s e  s u b je c t s .

T h is  was c l e a r l y  n o t  th e  c a s e .  R a th e r  th a n  a  d i f f e r e n c e  in  

a t t e n t i o n  dep loym ent o r  m a in te n a n c e , th e  d a ta  o f  th e  p r e s e n t  

s tu d y  s u g g e s t  t h a t  b o th  o ld e r  and y o unger c h i ld r e n  d i s c r im in a te  

and m a in ta in  a t t e n t i o n  to  r e l e v a n t  and i r r e l e v a n t  s t i m u l i ,  

though  o ld e r  c h i ld r e n  r e c a l l  more in fo rm a tio n  th a n  y o u n g er 

o n e s . I T o ta l  amount o f  le a r n in g  does n o t  a p p e a r  to  be a  

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

and l e a r n in g .  A more r e a s o n a b le  c r i t e r i o n  seems to  be 

p a t t e r n s  o f  l e a r n in g  w i th in  and betw een  g ra d e s ,  r e g a r d le s s  

o f  a b s o lu te  r e c a l l  l e v e l s .

In  l i g h t  o f  th e  p r e s e n t  f in d in g s ,  r e s u l t s  o f  p re v io u s  

s tu d ie s  u s in g  Type 2 d e s ig n s  may be r e i n t e r p r e t e d  to  s u p p o r t  

th e  e x p la n a t io n  o f  s im i l a r  s e l e c t i v i t y  p a t t e r n s  o f  o ld e r  

and y o u n g er c h i ld r e n .  F o r exam ple , th ough  p r i o r  s tu d i e s  

u s in g  th e  Type 2 d e s ig n  d id  n o t  u se  d i r e c t l y  com parab le  

m easures o f  i n t e n t i o n a l  and in c i d e n t a l  l e a r n in g ,  an d , t h e r e f o r e ,  

com parab le  p r o p o r t io n s  o f  such  l e a r n in g  co u ld  h o t  be  exam ined 

a s  in  th e  p r e s e n t  s tu d y ,  p a t t e r n s  o f  i n t e n t i o n a l  and i n c i d e n t a l  

r e t e n t i o n  r e v e a l  s i m i l a r i t i e s  f o r  o ld e r  and y o u n g er s u b je c t s .  

I n t e n t i o n a l  l e a r n in g  was s u p e r io r  to  i n c i d e n t a l  l e a r n in g  f o r  

a l l  s u b je c t s  (H ale & P ip e r ,  I9 7 3 i 197^1 Hagen, 19671 Hagen, 

Meacham, & M esibov, 1970 | Maccoby & Hagen, 1 9 6 5 1  W heeler &

D usek, 1 9 7 3 ) . The g e n e ra l  f in d in g  in  th e s e  s tu d i e s  t h a t  

i n c i d e n t a l  l e a r n in g  d id  n o t  in c r e a s e  w ith  age (Hagen &

H a le , 1973) may be i n d i c a t i v e  o f  th e  e q u iv a le n t  d i f f A c u i ty r
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f o r  y o u n g e r and o ld e r  s u b je c t s  o f  l e a r n in g  u n r e la te d  

i n t e n t i o n a l - i n c i d e n t a l  s t im u lu s  p a i r s  c o n c u r r e n t ly  w ith  

a n  i n t e n t i o n a l  t a s k .  In  a d d i t i o n , e x p e r im e n ta l  v a r i a b l e s  

such  a s  s p a c in g  (D ruker & Hagen, 1 9 6 9 1  W heeler & D usek, 1 9 7 3 ), 

v e r b a l  l a b e l in g  (W heeler & D usek, 1973)* and p h y s ic a l  

i n t e g r a t i o n  v s ,  n o n in te g r a t io n  o f  s t i m u l i  (H ale & P ip e r ,  1974) 

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

and s i m i l a r l y  i n  y o u n g er and o ld e r  c h i ld r e n .  T h e re fo re ,  

w ith  re g a l 'd  to  Type 2 d e s ig n s ,  th e  f in d in g s  o f  th e  p r e s e n t  

s tu d y  do n o t  a p p e a r  to  c o n t r a d i c t  t h o s e - o f  p re v io u s  i n v e s t i g a t i o n s .  

R a th e r ,  e a r l i e r  f in d in g s  may be r e i n t e r p r e t e d  to  be c o n s i s t e n t  

w ith  th o s e  o f  th e  p r e s e n t  s tu d y .

Type 1 and Type 2 l e a r n in g  d i f f e r e d  i n  o th e r  r e s p e c t s  

a s  w e l l .  S tim u lu s  p a i r  r e l a t i o n s h i p s  w ere r e c a l l e d  to  a  

s i g n i f i c a n t l y  g r e a t e r  d e g re e  f o r  e v e ry  m easure i n  th e  fo rm e r .

Type 2 i n s t r u c t i o n s  a p p e a re d  to  r e s t r i c t  f r e e  r e c a l l  o f  

p a i r s ,  and to  a  s im i l a r  d e g re e  f o r  s u b je c t s  o f  b o th  g rad e  

l e v e l s .  I t  i s  im p o r ta n t  to  n o te ,  how ever, t h a t  th e  r e l a t i o n 

s h ip  b e tw een  p a i r s  was d is c r im in a te d  in  Type 2 a s  d e m o n s tra te d  

by  s t im u lu s  d i f f e r e n c e s  in  s u b je c ts *  p e rfo rm an ce  on th e  

m a tch in g  o f  p a i r s  m easu re . T hus, th e  a c t i v i t i e s  in v o lv e d  

i n  Type 2 l e a r n in g  p r e s e n te d  i n  t h i s  s tu d y  may have i n t e r f e r e d  

w ith  th e  f r e e  r e c a l l  o f  p a i r s  a s  c h i ld r e n  may have b een  in c l in e d  

± 0  r e p o r t  th e  i n t e n t i o n a l  s t i m u l i  c o n t ig u o u s ly  in  re sp o n s e  

t o  th e  i n i t i a l  i n s t r u c t i o n .  F ree  r e c a l l  o f  p a i r s  may have 

b een  more d i f f i c u l t  th a n  r e c o g n i t io n  o f  p a i r s ,  and p e rh ap s  

in v o lv e  d i f f e r e n t  r e t r i e v a l  p r o c e s s e s .  Even f o r  Type 1
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c o n d i t io n s  f r e e  r e c a l l  o f  p a i r s  was i n f e r i o r  to  r e c o g n i t io n .  

T h e re fo re ,  th e  c o m b in a tio n  o f  i n t e n t i o n a l  t a s k  i n s t r u c t i o n s ,  

and th e  d i f f i c u l t y  o f  f r e e  r e c a l l  o f  p a i r s ,  may have b een  

r e s p o n s ib le  f o r  a b se n c e  o f  s t im u lu s  d i f f e r e n c e s  i n  f r e e  

r e c a l l  o f  p a i r s  m easu res  f o r  Type 2 c o n d i t io n s .

The co m p ariso n  o f  y o u n g er and o ld e r  c h i l d r e n 's  l e a r n in g  

o f  com ponents o f  Type 1 and 2 t a s k s  r e v e a le d  t h a t  s e l e c t i v e  

p a t t e r n s  do n o t  a p p e a r  t o  d i f f e r  markedly. I t  a p p e a rs  t h a t  

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

a r e  n o t  d iv e r g e n t .  R a th e r ,  s e l e c t i v i t y  o f  a l l  s u b je c t s  

was in f lu e n c e d  by  Type 1 and 2 d i f f e r e n t i a l l y ,  a p p a r e n t ly  

due to  th e  p re s e n c e  o f  ai c o n c u r re n t  i n t e n t i o n a l  t a s k  i n  th e  

l a t t e r .  To th e  e x te n t  t h a t  t h i s  t a s k  i n t e r f e r e s  w i th ,  o r  

r e s t r i c t s  R e a m in g  o f  th e  i n c i d e n t a l  s t im u lu s  and  r e l a t i o n s h i p s  

b e tw een  i n t e n t i o n a l  and i n c i d e n t a l  s t i m u l i ,  th e  i n c i d e n t a l  

com ponents a r e  l e s s  l i k e l y  t o  be coded a n d /o r  r e t r i e v e d  

d u r in g  r e c a l l  t a s k s .  T h is  a p p a r e n t ly  a f f e c t s  s u b je c t s  

r a n g in g  i n  age  from  e a r l y  to  l a t e r  c h i ld h o o d . T hus, i n c i d e n t a l  

l e a r n in g  o f  t h i s  ty p e  w ould b e  u n l ik e ly  to  in c r e a s e  w ith  

ag e  s in c e  th e  o p p o r tu n i ty  f o r  s u b je c t s  o f  day  ag e  t o  code 

s t i m u l i  i s  u n a v a i l a b le .  However, i f  t h e  i n c i d e n t a l  s t im u lu s  

i s  r e l a t e d  i n  some m anner t o  th e  i n t e n t i o n a l  s t im u lu s  ( a s  

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

m e an in g fu l d im en sio n ) th e n  su ch  i n c i d e n t a l  m a te r i a l s  may have 

a  h ig h e r  p r o b a b i l i t y  o f  b e in g  coded o r  r e h e a r s e d , and may be  

more r e a d i l y  r e t r i e v e d  from  memory (th o u g h  r e t r i e v a l  may be 

more l i k e l y  i n  r e c o g n i t io n  r a t h e r  th a n  r e c a l l  t a s k s ) .  T h e re 

f o r e ,  Type 2 i n c i d e n t a l  l e a r n in g  may th e n  be  more l i k e l y  to
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in c r e a s e  w ith  a g e , a s  found by H ale and P ip e r  (1973) f o r  

i n t r i n s i c  i n c i d e n t a l  s t i m u l i  (Type 2) and in  th e  p r e s e n t  

s tu d y  f o r  m e a n in g fu lly  r e l a t e d  i n c i d e n t a l  s t i m u l i  (Type 2 , 

m easured  i n  th e  m atch in g  o f  p a i r s )  due to  th e  h y p o th e s iz e d  

s u p e r io r  memory a b i l i t i e s  o f  o ld e r  s u b je c t s .  In  Type 1 

d e s ig n s ,  s in c e  th e r e  i s  no i n t e n t i o n a l  t a s k  to  i n t e r f e r e  

w ith  i n c i d e n t a l  l e a r n in g ,  th e  i n c i d e n t a l  s t im u lu s  i s  n o t  

e x c lu d ed  from  le a r n in g  a c t i v i t i e s .  T h e re fo re ,  due to  th e  

r e l a t i v e  e n c o d in g  a n d /o r  r e t r i e v a l  e f f i c i e n c i e s  o f  o ld e r  

s u b j e c t s ,  i n c i d e n t a l  l e a r n in g  in c r e a s e s  w ith  a g e .

R e la t iv e  to  P o s tm a n 's  (1964) a n a ly s i s  o f  i n c i d e n t a l  

l e a r n in g ,  th e  p r e s e n t  r e s u l t s  f o r  Type 2 l e a r n in g  in d ic a te d  

t h a t  th e  i n t e n t i o n a l  i n s t r u c t i o n s  d id  n o t  g e n e r a l iz e  to  th e  

i n c i d e n t a l  s t i m u l i .  T h is  f in d in g  i s  c o n s i s t e n t  w ith  t h a t  o f  

R osenberg  (1962) in  a  c o m p a ra tiv e  s tu d y  o f  Type 1 and 2 

d e s ig n s  w ith  a d u l t s  a s  s u b je c t s .  R a th e r ,  i n t e n t i o n a l  i n s t r u c 

t i o n s  i n h i b i t e d  le a r n in g  o f  th e  i n c i d e n t a l  s t i m u l i ,  a  f in d in g  

s i m i l a r  to  t h a t  o f  F is c h e r  and Cook (1962) f o r  a d u l t s .

W hile P o s tm a n 's  v iew  i s  t h a t  th e  o c c u rre n c e  o f  su ch  r e s t r i c t i o n  

i s  due t o  th e  c o m p e ti t io n  betw een  re s p o n s e s  made by th e  

s u b je c t  t o  b o th  i n t e n t i o n a l  and i n c i d e n t a l  s t i m u l i ,  an  a l t e r 

n a t iv e  e x p la n a t io n  may be t h a t  f o r  c h i ld r e n ,  r e s p o n s e s  a r e  n o t  

made to  th e  i n c i d e n t a l  s t i m u l i .  The s u b je c t  may b r i e f l y  

exam ine and th e n  ig n o re  th e  i n c i d e n t a l  s t i m u l i  i n  h i s  o r  h e r  

a t te m p t  to  l e a r n  th e  i n t e n t i o n a l  s t i m u l i .  L im ited  i n c i d e n t a l  

l e a r n in g  c o u ld  th e n  be e x p la in e d  by s u b j e c t s '  i n i t i a l  o r  

random eye movements to  th e  i n c i d e n t a l  s t im u lu s .  In  c o m p a riso n , 
f o r  Type 1 d e s ig n s ,  c h i l d r e n 's  eye movements to  i n t e n t i o n a l
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and i n c i d e n t a l  s t i m u l i  sh o u ld  he e q u iv a le n t .  F is c h e r  and 

Cook (1962) s u g g e s te d  a n o th e r  i n t e r p r e t a t i o n .  They p ro p o sed  

t h a t  th e  m o tiv a t io n  a ro u se d  by i n t e n t i o n a l  l e a r n in g  

r e s t r i c t e d  s u b je c ts *  p e r c e p t io n  o f  i n c i d e n t a l  s t i m u l i .

For Type 1 d e s ig n s ,  th e  r e s u l t s  o f  th e  p r e s e n t  s tu d y  

c o n firm  t r e n d s  r e p o r te d  e a r l i e r .  W ith o r  w ith o u t  th e  p re se n c e  

o f  o r i e n t i n g  t a s k s ,  t h e r e  i s  an  in c r e a s e  i n  i n c i d e n t a l  

l e a r n in g  w ith  a g e . Postm an (1964) h y p o th e s iz e d  t h a t  th e  

o r i e n t i n g  t a s k s  in c r e a s e  i n c i d e n t a l  r e c a l l  due t o  th e  o p p o r

t u n i t y  th e y  a f f o r d  s u b je c ts  to  engage in  c u e -p ro d u c in g  ( r e p r e 

s e n t a t i o n a l )  r e s p o n s e s  to  th e  m a t e r i a l s .  The r e s u l t s  o f  th e  

p r e s e n t  s tu d y  s u g g e s t  t h a t  even  an  i n s t r u c t i o n  w ith  m in im al 

t a s k  s t r u c t u r e ,  su ch  a s  " lo o k  a t "  i s  s u f f i c i e n t  to  a c t i v a t e  

m e d ia tio n  in  o ld e r  s u b je c t s ,  and to  a  v a s t l y  g r e a t e r  d e g re e  

th a n  f o r  y o u n g er s u b je c t s .  O ld er s u b je c t s ,  th e n ,  seem to  

p ro d u ce  t h e i r  own o r i e n t i n g  ta s k s  r e l a t i v e  to  y o u n g er o n e s .

An im p o r ta n t  i s s u e  c o n c e rn s  t h i s  phenom enon. Why do o ld e r  

c h i ld r e n  s p o n ta n e o u s ly  engage in  m e d ia to ry  a c t i v i t i e s  •

d e s p i t e  th e  l a c k  o f  an  a p p a re n t  g o a l?  I t  may be s p e c u la te d  t h a t  

o ld e r  c h i ld r e n  s p o n ta n e o u s ly  p ro d u ce  su ch  a c t i v i t i e s  (su ch  as  

l a b e l in g  o r  c a t e g o r i z a t i o n  o f  s t i m u l i )  f o r  sy m b o lic  m a s te ry  o f  

th e  en v iro n m en t (com petence m o tiv a t io n  a s  su g g e s te d  by W hite 

t l9 5 9 ])»  o r  f o r  th e  i n t r i n s i c  s a t i s f a c t i o n  o f  p e rfo rm in g  th e  

a c t i v i t y  ( i n t r i n s i c  m o tiv a t io n  a s  su g g e s te d  by A usubel [1 9 6 8 ) ) ,  

A n o th er p o s s ib le  e x p la n a t io n  i s  t h a t 1, o ld e r  c h i ld r e n  e x p e c t  to  

u se  th e  in fo rm a tio n  w hich i s  c u r r e n t l y  p r e s e n te d  f o r  a  s u b s e 

q u e n t t a s k ,  and th u s  a t te m p t  to  l e a r n  i t .  Y ounger c h i l d r e n ,  on 

th e  o th e r  h an d , may n o t  y e t  have ad o p ted  t h i s  o r i e n t a t i o n .
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I f  o ld e r  c h i ld r e n  do p ro d u ce  s e l f - o r i e n t i n g  a c t i v i t i e s  

s p o n ta n e o u s ly ,  th e n  o v e r t  o r i e n t i n g  ta s k s  im posed by th e  

e x p e r im e n te r  sh o u ld  b e n e f i t  y o u n g er c h i ld r e n  to  a  g r e a t e r  

d e g re e .  Such ta s k s  would a llo w  y o u n g er s u b je c ts  th e  o p p o r tu n i ty  

t o  p ro d u ce  r e l e v a n t  m e d ia to rs  f o r  m a t e r i a l s ,  and th e re b y  

a l l e v i a t e  th e  h y p o th e s iz e d  p ro d u c t io n  a n d /o r  r e t r i e v a l  

i n e f f i c i e n c i e s  o f  y o u n g er c h i ld r e n  in  Type 1 i n c i d e n t a l  l e a r n in g .  

S in c e  Type 2 i n s t r u c t i o n s  in  th e  p r e s e n t  s tu d y  enhanced you n g er 

s u b j e c t s '  t o t a l  r e c a l l  to  a  s i g n i f i c a n t l y  g r e a t e r  d e g re e  th a n  

t h a t  o f  o ld e r  s u b j e c t s ,  th e  s u g g e s t io n  t h a t  o r i e n t i n g  ta s k s  

w ould f a c i l i t a t e  you n g er c h i l d r e n 's  i n c i d e n t a l  le a r n in g  

to  a  g r e a t e r  d e g re e  th a n  o ld e r  c h i l d r e n 's  seems even  more 

l i k e l y .  These s p e c u la t io n s  may be e a s i l y  t e s t e d .

A d e v e lo p m e n ta l a n a ly s i s  o f  P o s tm an 's  (196*0 v iew s on 

i n c i d e n t a l  l e a r n in g ,  t h e r e f o r e ,  r e q u i r e s  f u r t h e r  s tu d y  o f  

th e  xfole o f  o r i e n t i n g  t a s k s  in  Type 1 and 2 d e s ig n s .  F u r th e r ,  

i t  i s  im p o r ta n t  to  d e te rm in e  w h e th e r  o ld e r  s u b j e c t s '  im proved 

Type 1 l e a r n in g ,  and Type 2 i n t e n t i o n a l  l e a r n in g ,  i s  due to  

i n i t i a l  c o d in g  o f  s t i m u l i ,  o r  th e  e a s e  w ith  w hich c h i ld r e n  o f  

d i f f e r e n t  ag es  a r e  a b le  to  r e t r i e v e  in fo rm a tio n .  M an ip u la tin g  

su ch  v a r i a b l e s  a s  th e  p re se n c e  o r  ty p e s  o f  o r i e n t i n g  t a s k s ,  

and cued v s .  noncued r e c a l l ,  may h e lp  to  e lu c id a te  th e s e  p r o c e s s e s .  

In  a d d i t i o n ,  s in c e  Postm an s t a t e s  t h a t  i n c i d e n t a l  and i n t e n t i o n a l  

l e a r n in g  a r e  s i m i l a r  due to  com parab le  f u n c t io n a l  r e l a t i o n s h i p s  

betw een  s t i m u l i  found in  s tu d i e s  w ith  a d u l t s ,  i t  i s  im p o r ta n t 

to  d e te rm in e  i f  t h i s  s i m i l a r i t y  i s  c h a r a c t e r i s t i c  o f  

c h i l d r e n 's  i n c i d e n t a l  and i n t e n t i o n a l  le a r n in g  a s  w e l l .
A n o th er p o in t  su g g e s te d  by th e  r e s u l t s  o f  th e  p r e s e n t  

s tu d y  i s  t h a t  p ro d u c t io n  d e f ic ie n c y  and e f f i c i e n c y  may n o t
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be r e l a t e d  t o  " p la n fu ln e s s "  ( F l a v e l l ,  1970 , p .  2 0 5 ) . In  

F l a v e l l 's  v iew , g e n e r a l  p la n f u ln e s s  o r ie n te d  to w a rd s .a n  

i n t e n t i o n a l  g o a l may be a  p r e r e q u i s i t e  f o r  th e  u se  o f  

s p e c i f i c  mnemonic a c t i v i t i e s  a p p r o p r ia te  to  a  g iv e n  t a s k .

T hus, an  in c r e a s e  i n  p la n f u ln e s s  w ould b e  one o f  th e  f a c t o r s  

a s s o c ia te d  w ith  a  d e c re a s e  i n  p ro d u c t io n  d e f i c i e n c y .  However, 

a c c o rd in g  t o  Postm an (196*f) i t  i s  th e  a c t i v i t y  o f  th e  l e a r n e r ,  

r a t h e r  th a n  th e  i n t e n t i o n ,  w hich  in f lu e n c e s  l e a r n in g .  F o r 

exam ple , i n c i d e n t a l  and i n t e n t i o n a l  l e a r n in g  can  be  e q u iv a le n t  

d e s p i t e  th e  la c k  o f  an  i n t e n t i o n a l  g o a l o f  th e  fo rm e r i f  

s u b je c t s  p ro d u ce  r e p r e s e n t a t i o n a l  r e s p o n s e s ,  a s  when o r i e n t i n g  

ta s k s  a r e  p ro v id e d . The r e s u l t s  o f  th e  p r e s e n t  s tu d y  a p p e a r  

to  s u p p o r t  t h i s  l a t t e r  v iew . S in ce  p ro d u c t io n  e f f i c i e n c y  

o f  o ld e r  s u b je c t s  r e la t iv e  to  you n g er ones was o b se rv ed  in  

a  t a s k  w ith  no a p p a re n t  i n t e n t i o n a l  g o a l ,  th e n  p la n f u ln e s s  

may n o t  p la y  an  im p o r ta n t  p a r t  i n  p ro d u c t io n  e f f i c i e n c i e s  

o f  o ld e r  c h i ld r e n .

S tim u lu s  R e p re s e n ta t io n

The f in d in g s  r e g a rd in g  th e  r e t e n t i o n  o f  s t i m u l i  v a ry in g  

i n  ty p e  o f  r e p r e s e n ta t i o n  a s  m easured  by th e  m a tch in g  o f  

p a i r s  do n o t  a p p e a r  to  be s u p p o r t iv e  o f  B ru n er* s  (1 9 6 6 ) 

th e o r y  o f  th e  developm ent o f  r e p r e s e n t a t i o n .  F o r a l l  c h i ld r e n ,  

p e r c e p tu a l  p a i r s  w ere m atched  to  a  s i g n i f i c a n t l y  g r e a t e r  

d e g re e  th a n  c o n c e p tu a l  p a i r s ,  w h ile  u n r e la te d  p a i r s  w ere 

m ost d i f f i c u l t .  A ccord ing  t o  B r u n e r 's  th e o ry  and d a ta  r e p o r te d  

by O lv e r and H ornsby (1 9 6 6 ) i t  w ould hav e  b e en  e x p e c te d  t h a t  

o ld e r  c h i l d r e n 's  c o n c e p tu a l  p a i r in g s  exceeded t h e i r  r e t e n t i o n
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of perceptual pairs, although younger children's performance 
may have been expected to be consistent with the trends 
which were obtained.

These findings raise the question of whether there is a 
difference between the type of representation employed by 
younger and older children of elementary school age. If 
these results were not supported by other findings in 
the literature, then they could be attributed to the fact 
that incidental learning methodology was employed. It may 
have been argued that older subjects adopted a more primary 
learning strategy due to the lack of intentional instructions 
for the learning of pairs. Thus, it could have been concluded 
that older subjects may use conceptual representation to a 
greater extent than perceptual in intentional rather than 
incidental learning, while younger subjects use ikonic 
representation in both.

However, other investigators have found that older and 
younger children, and adults, use similar forms of represen
tation. Miller (1973) conducted a study to test Bruner's 
hypothesis that younger and older subjects differ in their 
use of concrete and abstract representation. Using definitions 
of concrete and abstract which were analogous to the perceptual 
and conceptual conditions of the present study, eight groups 
of four objects each were created such that they could 
be grouped either perceptually or conceptually by removing 
an object. Children with a mean age of 6$ years, and 
college students with a mean age of 19 years, were asked 
to group each set of objects twice by removing a different
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object to form a different subset of three from the original 
four. It was found that there were very few differences 
between the types of categories grouped by younger and 
older subjects. Moreover, for both children and adults, 
the majority of goupings were abstract rather than concrete.
The correspondence between the present findings and those 
of Miller is the similarity of younger and older children's 
use of representation. The two studies differ in that 
abstract exceeded concrete groupings in Miller's study, 
while detention for perceptual pairs was superior to concep
tual retention in the present study. This discrepancy may 
be due to the possibility that perceptual characteristics 
are more salient than conceptual cues in incidental as 
opposed to intentional learning. If this is so, then the 
equivalence of learning processes in incidental and intentional 
learning espoused by Postman (196*0 may be questioned. Subjects 
may be differentially sensitive to qualitative aspects of 
stimuli in incidental and intentional situations. The compar
ison of conceptual and perceptual categorization in incidental 
vs. intentional learning should be investigated.

Bousfield, Esterson and Whitmarsh (1958) found that 
in an intentional free recall task in which conceptual 
and perceptual (color) groups of stimuli were presented, 
there was no difference in perceptual clustering between 
third-graders and college.students. Moreover, for third- 
and fourth-graders, and college students, there was a greater 
degree of conceptual vs. perceptual clustering. However, 
a significant increase in conceptual clustering with age
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was observedt which may have been attributable to the superb 
iority of older subjects production of information organized 
by category. Bousfield et al., however, used conceptual 
categories which were not controlled for perceptual similarity. 
For example, three of the items in the fruit category were 
melon, lime and apple. All of these items have similar shapes. 
Therefore, clustering for these items may have been based on 
a combination of conceptual and perceptual characteristics.

Integrating the results of the present study with those 
of Miller (1973) and Bousfield et al. (1958)* there is a 
lack of evidence to support the hypothesis that younger 
children use perceptual categories to a greater degree than 
older ones. Further, theze is no evidence that young children 
are unable to group items in an inferential, nonperceptual 
manner. However, incidental and intentional instructions 
may enhance different foxms of representation, producing better 
retention of perceptual rather than conceptual in the former, 
and superior conceptual relative to perceptual performance 
in the latter.

It is possible that differential use of perceptual and 
abstract: representation may be observed at an earlier age.
One may speculate that differences in the uae of ikonic and 
symbolic representation diminish when the child begins to 
use language symbolically. Since language (labels) may be 
nonperceptual equivalents to referents, their use by young 
children may evidence a general capacity for symbolic repre
sentation in linguistic and nonlinguistic spheres. In later 
years there may be an increase in the scope of concepts
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employed, the comprehension of concepts, the number of items 
which are subsumed in a category, or the syntax of categories, 
but these processes may represent elaborations of a general 
ability to use inferential concepts which emerges early in life.

Another possible explanation of the discrepancy between 
the present data and the findings of Olver and Hornsby (1966), 
whose findings supported Bruner's theory, concerns methodology. 
There may be differences between younger and older children's 
tendency to use perceptual and symbolic representation in free 
vs. constrained grouping tasks. A major difference between the 
methodology of Olver and Hornsby (I966) and that of the present 
study, Miller's (1973) study and that of Bousfield et al. (1958) 
concerned the dimension of freedom vs. constraint in categoriza
tion. In the former study, subjects were asked to group together 
any of ̂ 2 pictures on any basis. In all of the latter three 
studies, subjects were presented with groups which had been se
lected by the investigators. Rather than create his or her own 
groups, subjects were forced to determine equivalence of pre
formed categories. Free choices may reflect subjects' pre
ferences rather than their capacities for certain groupings.
This hypothesis may easily be tested, and is important due to

/

discrepancies between findings and theory.
The superiority of perceptual-stimulus retention was limited 

to subjects in the perceptual-stimulus condition. Subjects in 
other stimulus conditions made relatively few perceptual-matching 
errors. The overwhelming majority of errors were not rule- 
guided. Subjects apparently did not use perceptual similarities 
between stimuli as a minimal cue to facilitate retention unless
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su ch  cu es  w ere o v e r t ,  a s  i n  th e  a p p r o p r i a t e ly  p a i r e d  c o n d i t io n .  

R e la t iv e ly  b r i e f  ex p o su re  i n t e r v a l s  a n d /o r  th e  a c t i v i t i e s  

a s s o c ia te d  w ith  l e a r n in g  th e  p a i r s  w hich  w ere exposed  may have 

d e t e r r e d , s u b j e c t s  from  n o t i c in g  i m p l i c i t  r e l a t i o n s h i p s  betw een  

s t i m u l i .

As a  c o n c lu s io n  to  t h i s  s e c t io n ,  im p l ic a t io n s  o f  th e  p r e s e n t  

s tu d y  a r e  t h a t  th e  ty p e  o f  r e p r e s e n ta t i o n  betw een  s t i m u l i  i s  im

p o r ta n t  i n  i n c i d e n t a l  l e a r n in g ,  w ith  p e r c e p tu a l ly -  and concep 

t u a l l y - r e l a t e d  s t i m u l i  p ro d u c in g  s u p e r io r  r e c o g n i t io n  compared 

to  u n r e la te d  s t i m u l i .  However, p h y s ic a l  c h a r a c t e r i s t i c s  o f  s t im 

u lu s  p r e s e n ta t i o n  may be r e l a t i v e l y  more im p o r ta n t  th a n  s t im u lu s  

r e p r e s e n ta t i o n  f o r  f r e e  r e c a l l  a s  opposed to  r e c o g n i t io n  m ea su re s , 

a s  ev id en ced  by th e  l a c k  o f  s i g n i f i c a n t  s t im u lu s  d i f f e r e n c e s  ob

ta in e d  f o r  th e  f r e e  r e c a l l  m easu res d is c u s s e d  e a r l i e r .  The d e 

g re e  o f  in f lu e n c e  o f  p e r c e p tu a l  and p h y s ic a l  c h a r a c t e r i s t i c s  o f  

s t i m u l i  i n  i n c i d e n t a l  t a s k s  sh o u ld  be com pared w ith  th e  in f lu e n c e  

o f  such  f a c t o r s  i n  i n t e n t i o n a l  t a s k s .  P e rh a p s  f o r  th e  l a t t e r ,  

i n s t r u c t i o n s  may a f f e c t  r e c a l l  o v e r  and above th e  in f lu e n c e  o f  

p e r c e p tu a l  f e a t u r e s .

O th e r Im p l ic a t io n s  o f  th e  D ata

L a ten cy

Younger c h i l d r e n 's  l a t e n c i e s  f o r  f r e e  r e c a l l  w ere s i g n i f i 

c a n t ly  lo n g e r  th a n  th o s e  o f  o ld e r  s u b je c t s .  T h is  f in d in g  may be 

r e l a t e d  to  th e  c o n c lu s io n s  by W ickens ( in  p r e s s )  t h a t  c h i l d r e n 's  

r e a c t i o n  tim e s  d e c re a s e  a s  a  f u n c t io n  o f  age  from  th r e e  y e a r s  to  

a d o le s c e n c e  d e s p i t e  c o n t r o l s  f o r  a t t e n t i v e n e s s ,  m o t iv a t io n  ( in 

c e n t iv e )  and p r a c t i c e .  N eim ark, S lo tn ic k  and U lr ic h  (1971) a l s o  

found  t h a t  c o l le g e  s tu d e n ts  r e c a l l e d  more in fo rm a t io n  i n  s i g n i 

f i c a n t l y  l e s s  tim e  th a n  t h i r d -  and f o u r th - g r a d e r s .  The im p li
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c a t io n  i s  t h a t  lo n g e r  re sp o n s e  l a t e n c i e s  do n o t  i n d i c a t e  t h a t  

s u b je c t s  a r e  sp en d in g  a  g r e a t e r  am ount o f  tim e  s tu d y in g  r e l a t i v e  

to  th o s e  sp en d in g  a  s h o r t e r  t im e . Response v a r i a b l e s  may be  

a s s o c ia te d  w ith  th e  d i f f e r e n c e s  betw een  y o u n g er and o ld e r  c h i l 

d r e n ’ s a b s o lu te  l e v e l s  o f  r e c a l l .  P erh ap s r e t r i e v a l  sp eed  i s  a  

s i g n i f i c a n t  f a c t o r ,  s in c e  in c re a s e d  speed  may re d u c e  th e  p o s s i b i 

l i t y  o f  f o r g e t t i n g .  I t  i s  a l s o  c o n c e iv a b le  t h a t  o ld e r  c h i ld r e n  

u se  more o rg a n iz e d  r e t r i e v a l  m echanism s th a n  y o u n g er ones w hich 

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

mine w h e th e r  e i t h e r  o f  th e s e  p o s s i b i l i t i e s  i s  v a l i d .  However, 

th e  need  to  c o n s id e r  en co d in g  and re sp o n s e  v a r i a b l e s  a s  d i s t i n c t  

s o u rc e s  o f  memory d i f f e r e n c e s  in  c h i l d r e n ’ s r e c a l l  i s  su g g e s te d  

by th e  d a t a .  The p ro d u c tio n  d e f ic ie n c y  h y p o th e s is  sh o u ld  p e r 

haps be exam ined in  te rm s o f  en c o d in g , r e t r i e v a l  and re sp o n s e  

p ro d u c t io n  d e f i c i e n c i e s .

S h o r te r  l a t e n c i e s  f o r  s u b je c ts  in  Type 2 com pared t o  th o s e  

i n  Type 1 c o n d i t io n s  may in d i c a t e  t h a t  th e  fo rm er s u b je c t s  had 

b een  p re p a re d  f o r  th e  r e c a l l  t a s k  by th e  i n t e n t i o n a l  i n s t r u c t i o n .  

I n c id e n ta l  and  I n te n t i o n a l  F ree  R e c a l l

S e v e ra l  r e s u l t s  from  th e  p r e s e n t  s tu d y  may be com pared w ith  

th o s e  o f  i n t e n t i o n a l  f r e e  r e c a l l  s t u d i e s .  In  a  re v iew  o f  l i t e r 

a tu r e  on c h i l d r e n 's  f r e e  r e c a l l ,  J a b lo n s k i  (19?4) r e p o r te d  t h a t  

t o t a l  r e c a l l  in c r e a s e d  w ith  age in  b o th  s i n g l e -  and m u l i t i t r i a l  

t a s k s  and f o r  a  v a r i e t y  o f  m a t e r i a l s . The r e s u l t s  o f  th e  p r e 

s e n t  s tu d y  f o r  t o t a l  f r e e  r e c a l l  o f  Type 1 and 2 d e s ig n s  a r e  

c o n s i s t e n t  w ith  t h i s  t r e n d .  F u rth e rm o re , J a b lo n s k i  r e p o r te d  

t h a t  c l u s t e r i n g  seems to  in c r e a s e  w ith  a g e , a l th o u g h  th e  e v id e n c e  

i s  somewhat c o n t r a d ic to r y .  In  th e  p r e s e n t  s tu d y ,  o ld e r  c h i ld r e n  

in  Type 1 c o n d i t io n s  r e c a l l e d  s i g n i f i c a n t l y  more p a i r s  th a n
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y o u n g er s u b j e c t s .  T hus, o ld e r  c h i ld r e n  seem c a p a b le  o f  p ro d u c

in g  a  s i g n i f i c a n t l y  g r e a t e r  amount o f  o rg a n iz e d  r e c a l l  th a n  

y o u n g er s u b je c t s  in  i n c i d e n t a l  and i n t e n t i o n a l  l e a r n in g .  J a b lo n 

s k i  a l s o  r e p o r te d  t h a t  th e  b lo d ln g  o f  c a te g o ry  in s ta n c e s  f a c i l i 

t a t e d  c l u s t e r i n g  to  a  s i g n i f i c a n t l y  g r e a t e r  d e g re e  th a n  random 

p r e s e n ta t i o n  o f  th e  in s ta n c e s  w i th in  th e  l i s t .  S im i la r  r e s u l t s  

w ere found i n  th e  Type 1 c o n d i t io n s  o f  th e  p r e s e n t  s tu d y .  How

e v e r ,  am ount o f  r e c a l l  betw een  s t im u lu s  c o n d i t io n  d id  n o t  d i f f e r .  

T h is  f in d in g  i s  o f  im p o rtan ce  to  t h e o r ie s  o f  o r g a n iz a t io n  in  

r e c a l l .  The im p l ic a t io n  i s  t h a t  th e  p h y s ic a l  p r e s e n ta t io n  

(b lo c k ed  p a i r s )  r a t h e r  th a n  th e  ty p e  o f  r e l a t i o n s h i p  betw een  

s t i m u l i  a f f e c t s  o r g a n iz a t io n  in  f r e e  r e c a l l .  T h is  f in d in g  

may be  l im i t e d  to  i n c i d e n t a l  l e a r n in g  s in c e  th e  ab sen ce  

o f  an  i n t e n t i o n a l  i n s t r u c t i o n  may red u c e  s u b j e c t s '  a p p re h e n s io n  

a n d /o r  r e h e a r s a l  o f  s t im u lu s  r e l a t i o n s h i p s .  However, i f  

i n t e n t i o n a l  f r e e  r e c a l l  s tu d ie s  w ere to  o b ta in  s im i l a r  f in d in g s  

( t h a t  th e  ty p e  o f  c a te g o ry  was n o t  a s  im p o r ta n t  a s  th e  p h y s i

c a l  b lo c k in g  o f  c a te g o r i e s  f o r  f r e e  r e c a l l  c l u s t e r i n g )  th e n  a  

c o n t ig u i ty  i n t e r p r e t a t i o n  o f  c l u s t e r i n g  w ould be  s u p p o r te d . 

A ccord ing  to  t h i s  i n t e r p r e t a t i o n ,  f r e e  r e c a l l  o f  b lo ck ed  ■ 

c a te g o r i e s  may be due to  th e  c o n tig u o u s  o c c u rre n c e  o f  c a te g o ry  

in s ta n c e s  w hich  in c r e a s e s  th e  l ik e l ih o o d  t h a t  th e y  w i l l  

be  r e h e a r s e d  to g e th e r  ( i n t e r p r e t a t i o n  su g g e s te d  by a  th e o 

r e t i c a l  p ro p o s a l  o f  W allace  [ l9 7 ^  )• B lo ck in g  o f  m eaning

f u l  and n o n m ean in g fu l item s  sh o u ld  be  co n d u c ted  in  i n t e n 

t i o n a l  l e a r n in g  to  d e te rm in e  w h e th e r th e  phenomenon o b se rv ed  

in  th e  p r e s e n t  s tu d y  i s  l im i t e d  to  i n c i d e n t a l  l e a r n in g .

The u se  o f  p a i r s  in  th e  p r e s e n t  s tu d y  may have a l s o  in f lu e n c e d  

th e  la c k  o f  s t im u lu s  d i f f e r e n c e s .  When a  l a r g e r  number o f
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c a te g o ry  ite m s  a r e  u s e d , s t im u lu s  d i f f e r e n c e s  may be more 

a p p a re n t  due to  th e  p o s s ib le  d i f f i c u l t y  o f  subsum ing la 

l a r g e  number o f  item s  w i th in  a  c a te g o r y .  In  t h i s  in s t a n c e ,  

c o n c e p tu a l  g ro u p s may f a c i l i t a t e  r e c a l l  to  a  g r e a t e r  e x te n t  

th a n  b lo c k in g  o f  i te m s .

C o n c lu s io n

The h y p o th e s is  o f  in c r e a s e d  f l e x i b i l i t y  i n  th e  s e l e c 

t i v e  l e a r n in g  o f  o ld e r  s u b je c t s  r e c e iv e d  o n ly  m inor and 

l im i te d  s u p p o r t .  In  g e n e r a l ,  y o u n g er and o ld e r  s u b je c t s  

le a rn e d  s i m i l a r  com ponents o f  th e  t a s k s .  The r e s u l t s  d id  

n o t  a p p e a r  to  s u p p o r t  th e  view  t h a t  young c h i ld r e n  a r e  

d e f i c i e n t  i n  th e  a b i l i t y  to  d i f f e r e n t i a t e  t a s k - r e l e v a n t  from  

i r r e l e v a n t  in fo rm a t io n ,  Type 1 v s .  Type 2 i n s t r u c t i o n s ,  o r  

s t im u lu s  r e l a t i o n s h i p s .  However, d e v e lo p m e n ta l d i f f e r e n c e s  

w ere o b ta in e d .  O ld er c h i ld r e n  w ere s u p e r io r  to  y o u n g er 

ones in  t h e i r  t o t a l  l e v e l  o f  r e c a l l .  T h is  was e s p e c i a l l y  

m arked in  u n s t r u c tu r e d  (Type 1) c o n d i t io n s .  E x p la n a tio n s  

r e g a rd in g  p o s s ib le  p ro d u c tio n  a n d /o r  r e t r i e v a l  i n e f f i c i e n c i e s  

o f  y o u n g er r e l a t i v e  to  o ld e r  s u b je c t s  w ere advanced  to  a c c o u n t 

f o r  th e s e  d i f f e r e n c e s .  W hether r e c a l l  e f f i c i e n c y  o f  

o ld e r  s u b je c t s  i s  e v id e n c e  f o r  in c r e a s e d  f l e x i b i l i t y  i s  a  

m a t te r  o f  i n t e r p r e t a t i o n  a n d /o r  s e m a n tic s .  R a th e r  th a n  

u se  th e  l a b e l ,  i t  i s  more im p o r ta n t  to  e lu c id a t e  p ro c e s s e s  

a c c o u n ta b le  f o r  memory d i f f e r e n c e s .  S u g g e s tio n s  f o r  i n v e s t i 

g a t in g  th e s e  p ro c e s s e s  w ere p ro p o sed  e a r l i e r .

The c o n fu s io n s  and c o n t r a d ic t io n s  ev id en ced  in  re v ie w s  

o f  c h i l d r e n ’ s  i n c i d e n t a l  l e a r n in g ,  a s  n o te d  i n  th e  in t r o d u c t io n ,
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a p p e a r  t o  be th e  r e s u l t  o f  th e  f a i l u r e  o f  th e s e  a u th o r s  to  

d i s t i n g u i s h  b e tw een  Type 1 and 2 d e s ig n s .  I t  i s  e v id e n t  

from  th e  r e s u l t s  o f  t h i s  s tu d y  t h a t  th e s e  two m ethods r e s u l t  

i n  d i f f e r e n t  p a t t e r n s  o f  s e l e c t i v e  l e a r n in g .  M oreover, 

when Type 1 and  2 d e s ig n s  a r e  v iew ed c o n c u r r e n t ly ,  th e  

d e v e lo p m en ta l t r e n d s  a r e  n o t  p a r a d o x ic a l  o r  c o n t r a d ic to r y ,  

b u t  a r e  r e l a t e d  to  s p e c i f i c  l e a r n in g  p ro c e s s e s  e n t a i l e d  by 

t a s k  r e q u ire m e n ts .

M u lt ip le  m easu res  a p p e a r  to  b e  e s s e n t i a l  i n  s tu d y in g  

i n c i d e n t a l  l e a r n i n g .  F o r th e  p r e s e n t  s tu d y ,  th e  m easu res  

a p p a r e n t ly  ta p p e d  d i f f e r e n t  p ro c e s s e s  s in c e  r e s u l t s  f o r  each  

m easure w ere n o t  re d u n d a n t w ith  th o s e  f o r  o th e r  m e asu re s .

The m easu res w ere com plem en tary , and p ro v id e d  an  o v e r a l l  

v iew  o f  th e  p r o c e s s e s  in v o lv e d  i n  i n c i d e n t a l  l e a r n in g .  

M oreover, o m it t in g  a  m easu re  may p ro d u ce  a  s i g n i f i c a n t  l o s s  

o f  in fo rm a tio n .  F o r i n s t a n c e ,  i f  th e  m a tch in g  o f  p a i r s  

m easure had  n o t  b een  in c lu d e d ,  i t  w ould h av e  a p p ea red  a s  

i f  n e i t h e r  o ld e r  n o r  y o u n g e r  s u b je c t s  d is c r im in a te d  s t im u lu s  

r e l a t i o n s h i p s .

The d i s t i n c t i o n  b e tw een  a t t e n t i o n  and  memory f a c t o r s  

n e e d s  f u r t h e r  c l a r i f i c a t i o n .  M ethods to  d i s t i n g u i s h  be tw een  

th e s e  f a c t o r s  n eed  to  be  d e v is e d .  One p o s s i b i l i t y  may be  

th e  m easurem ent o f  s u b j e c t s '  p h y s ic a l  o r i e n t a t i o n  th ro u g h  

e y e - t r a c k in g  d e v ic e s .  C o r r e la t io n s  b e tw een  p a t t e r n s  and 

am ount o f  s c a n n in g  w ith  r e t e n t i o n  m easu res  may h a lp  t o  

d i s t i n g u i s h  b e tw een  a t t e n t i o n  and memory.

S in c e  m ost s tu d i e s  o f  c h i l d r e n 's  i n c i d e n t a l  l e a r n in g  

h av e  b een  c o n d u c ted  w ith  v i s u a l  m a t e r i a l s ,  th e  g e n e r a l i t y
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o f  th e  t r e n d s  n eed s  t o  be  ex te n d ed  to  o th e r  s e n so ry  m o d a li

t i e s .  D oyle (1973) p ro v id e s  e v id e n c e  t h a t  Type 2 i n c i d e n t a l  

l e a r n in g  t r e n d s  i n  th e  a u r a l  m o d a li ty  a r e  s i m i l a r  to  th o s e  

f o r  v i s u a l  s t i m u l i .  More e v id e n c e  o f  t h i s  ty p e  i s  n eeded  

t o  d e te rm in e  w h e th e r  th e  t r e n d s  found  a p p e a r  to  be g e n e r a l  

in fo rm a tio n  p r o c e s s in g  c h a r a c t e r i s t i c s  r e g a r d l e s s  o f  m o d a li ty ,  

o r  w h e th e r  s e n so ry  m o d a li ty  p ro v id e s  d i f f e r e n t  p a t t e r n s  o f  

r e l a t i o n s h i p s  be tw een  i n s t r u c t i o n s  and s t im u lu s  ty p e .  $ h e re  

may a l s o  b e  d e v e lo p m en ta l d i f f e r e n c e s  in  t h i s  ty p e  o f  

l e a r n in g  betw een  s e n s o ry  m odes.

E d u c a tio n a l  I m p l ic a t io n s

W ith th e  advocacy  o f  more f l u i d  i n s t r u c t i o n a l  p ro c e d u re s  

i n  r e c e n t  y e a r s ,  su ch  a s  open c la s s ro o m s  and d is c o v e ry  l e a r n 

in g .  th e  r o l e  o f  i n c i d e n t a l  l e a r n in g  may be o f  g r e a t  p o t e n t i a l  

t o  i n s t r u c t i o n a l  t e c h n iq u e s .  A u to in s t r u c t io n a l  m ethods and 

an  in c r e a s e  i n  freedom  o f  c h o ic e  o f  s u b je c t  m a t te r  by s tu d e n ts  

may enhance  th e  s t a t u s  o f  i n c i d e n t a l  l e a r n in g  i n  c la s s ro o m s . 

E x t r a p o la t in g  from  th e  r e s u l t s  o f  th e  p r e s e n t  s tu d y ,  o ld e r  

s tu d e n ts  may p r o f i t  from  a  l a c k  o f  i n t e n t i o n a l  i n s t r u c t i o n  

(Type 1 ) to  a  g r e a t e r  d e g re e  th a n  y o u n g er (p rim a ry  g r a d e ) < 

s tu d e n t s . U n s tru c tu re d  s i t u a t i o n s  may be  more s u i t a b l e  f o r  

o l d e r >s tu d e n ts  s in c e  th e y  may be a b le  t o  a p p ly  o r g a n iz a t io n a l  

s t r a t e g i e s  more e f f i c i e n t l y  th a n  y o u n g er s tu d e n ts  i n  th e s e  

i n s t a n c e s .  T hus, th e r e  may b e  an  o p tim a l d e v e lo p m e n ta l l e v e l  

a t  w hich  t o  b e g in  u n s t r u c tu r e d  c la s s ro o m  p r a c t i c e s .

I m p l ic a t io n s  o f  Type 2 d e s ig n s  a r e  t h a t  i n s t r u c t i o n s  

t o  m em orize may b e  e f f e c t i v e  in  im p ro v in g  i n t e n t i o n a l  r e c a l l
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f o r  b o th  o ld e r  and y o u n g er s tu d e n t s .  However, su c h  i n s t r u c 

t i o n s  may s e rv e  t o  d e t e r  th e  fo rm a tio n  o f  m e an in g fu l r e l a 

t i o n s h ip s  b e tw een  i n t e n t i o n a l  and i n c i d e n t a l  l e a r n in g  m a t e r i a l s .  

F o r example* i t  i s  o f te n  d e s i r a b l e  f o r  c h i ld r e n  to  i n t e g r a t e  

in fo rm a tio n  from  one s u b je c t  a r e a  w ith  t h a t  o f  a n o th e r .  I f  

c h i ld r e n  m em orize f a c t s  from  each  o f  th e  two a r e a s  ( in t e n 

t i o n a l  l e a r n in g )  th e y  may f a i l  t o  s e e  th e  r e l a t i o n s h i p  b e tw een  

th e s e  two a r e a s  ( in c id e n ta l  l e a r n i n g ) .  M em oriza tion  may 

i n t e r f e r e  w ith  co m prehension  o f  m e an in g fu l r e l a t i o n s h i p s  

b e tw een  o r !w i th in  s u b je c t  a re a s*  o r  may r e s t r i c t  c h i l d r e n 's  

a t t e n t i o n  to  t h a t  w hich  he o r  sh e  i s  t o  rem em ber. A deem phasis 

on m em o riza tio n  i n  s c h o o ls  w ould th u s  be a d v is a b le .  A t p re se n t*  

many c la s s ro o m s  a r e  Type 2 l e a r n in g  s i t u a t i o n s .  The e f f i 

c ie n c y  o f  su ch  a rra n g e m e n ts  i s  q u e s t io n a b le  i f  l e a r n in g  o f  

m e a n in g fu l>r e l a t i o n s h i p s  i s  t o  be em p h asized .

The p a r a l l e l s  b e tw een  e d u c a t io n a l  p r a c t i c e  and Type 1 

and 2 i n c i d e n t a l  l e a r n in g  a r e  s i g n i f i c a n t ,  and r e s e a r c h  a s  

t o  th e  r e l a t i o n s h i p s  b e tw een  i n c i d e n t a l  l e a r n in g ,  d e v e lo p 

m e n ta l p ro c e s s e s  and i n s t r u c t i o n a l  te c h n iq u e s  sh o u ld  be 

c o n d u c te d .
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APPENDIX

C r i t e r i a  f o r  C o n s tru c t io n  o f  S tim u lu s  P a i r s  

Word a s s o c i a t i o n  norms f o r  c h i ld r e n  d ev e lo p ed  by E n tw is le  

(1 9 6 6 ) and Palerm o and J e n k in s  (1964) w ere u sed  a s  s o u rc e s  

f o r  s t im u lu s  ite m s  w hich had l i t t l e  o r  no a s s o c i a t i v e  

r e l a t i o n s h i p .  These norms w ere d ev e lo p ed  on sam ples o f  

e le m e n ta ry  s c h o o l c h i ld r e n  who w ere s im i l a r  i n  age and 

s o c i a l  c l a s s  background  to  th e  p r e s e n t  sam p le . S ix te e n  nouns 

w hich  c o u ld  be p o r tr a y e d  p i c t o r i a l l y  w ere ch o sen  su ch  t h a t  

e ig h t  s t im u lu s  te rm s w hich  had ap p ea re d  i n  e i t h e r  th e  

E n tw is le  o r  Palerm o dnd J e n k in s  norms (o r  b o th )  w ere p a i r e d  

w ith  e i g h t  re sp o n s e  te rm s  w hich  w ere n o t  among th e  f iv e  m ost 

common a s s o c i a t e s  to  th e  s t im u lu s  te rm s . I f  a  word was n o t  

among th e  f i r s t  f i v e  m ost common re sp o n s e  a s s o c i a t e s  to  th e  

s t im u lu s  w o rd s, i t s  f re q u e n c y  o f  o c c u rre n c e  a s  a  re sp o n s e  

was v e ry  low . T hese e ig h t  p a i r s  form ed th e  g ro u p  w hich  w ere 

r e l a t e d  on a  c o n c e p tu a l  b a s i s .  In  a l l  c a s e s ,  th e  p a i r s  had 

v e ry  in f r e q u e n t  o c c u r re n c e s  on th e  a s s o c i a t i o n  norm s. I n t e r 

i te m , b e tw een  p a i r  a s s o c i a t i v i t y  was a l s o  q u i t e  low . P e r 

c e p tu a l  and u n r e la te d  p a i r s  w ere c o n s tr u c te d  by r e a r r a n g in g  

th e s e  16 s t i m u l i  w ith  th e  a d d i t i o n a l  r e s t r i c t i o n  t h a t  a  

p a i r  c o u ld  h o t  be r e p e a te d  w i th in  a n o th e r  s tim u lu s  c o n d i t io n .  

T hus, a  s in g l e  p a i r  co u ld  be e i t h e r  c o n c e p tu a l ,  p e r c e p tu a l  

o r  u n r e la t e d ,  b u t  co u ld  n o t  o v e r la p  w ith  any  o th e r  c o n d i t io n .  

The word a s s o c i a t i o n  norm l i s t s  w ere r e f e r r e d  to  i n  each

108
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i n s t a n c e . t o  c o n t r o l  f o r  i n t r a -  and i n t e r p a i r  a s s o c i a t i v i t y .

Due to  th e  n e c e s s i t y  o f  r e p a i r i n g  two s e t s  o f  e ig h t  s t i m u l i  

w ith  v a r io u s  e x p e r im e n ta l  c o n s t r a i n t s ,  3 o f  th e  2b p a i r s  

c r e a te d  d id  n o t  have s t im u lu s  members a p p e a r in g  a s  s t im u lu s  

te rm s on th e  a s s o c i a t i o n  norm s. Thus a s s o c ia t io n s  f o r  th e s e  

w ords w ere n o t  e s t a b l i s h e d .  In  o r d e r  to  c r e a te  p a i r s  w hich 

w ere l i k e l y  to  be  low i n  a s s o c i a t i v e  r e l a t e d n e s s ,  c r i t e r i a  

w hich  had b een  found to  be t y p i c a l  o f  c h i ld re n * s  word 

a s s o c i a t i o n s  (C ram er, 197^1 Moran & S w a rtz , 1970; Penk , 1971) 

w ere c o n s id e re d .  Thus, th e s e  w ords w ere n o t  p a i r e d  i f  th e y  

w ere c o n t r a s t s ,  synonym s, s u p e r o r d in a te s ,  l o g i c a l  c o o r d in a te s ,  

o r  s y n t a c t i c a l l y  r e l a t e d .  The th r e e  p a i r s  w hich  w ere d ev e lo p ed  

a c c o rd in g  to  th e s e  c r i t e r i a  w ere fa c e -e g g  ( p e rc e p tu a l  

c o n d i t io n ) ,  t e n t - s u n  and f a c e - k i t e  (b o th  i n  th e  u n r e la te d  

c o n d i t io n ) .  P r e t e s t i n g  in d ic a te d  t h a t  th e  in te n d e d  r e l a -  

t io n a h ip  had b een  e s t a b l i s h e d ,  and t h a t  th e  members o f  

th e s e  p a i r s  w ere n o t  l i k e l y  to  be  r e l a t e d  by a s s o c i a t i o n .

The f r e q u e n c ie s  o f  o c c u rre n c e  o f  th e  e ig h t  i n t e n t i o n a l  

and e ig h t  i n c i d e n t a l  s t i m u l i  w ere o f  s im i l a r  m ag n itu d es  

a c c o rd in g  to  th e  T ho rn d ik e  and  L orge (1944) G c o u n t. Of 

th e  i n t e n t i o n a l  s t i m u l i ,  f i v e  o c c u r re d  i n  th e  m ost f r e q u e n t  

c a te g o ry  p e r  m i l l i o n  w ords, and th r e e  o c c u rre d  i n  th e  second  

m ost f r e q u e n t  c a te g o r y .  F o r i n c i d e n t a l  s t i m u l i ,  s i x  w ere 

r a t e d  a s  o c c u r r in g  i n  th e  m ost f r e q u e n t ly  o c c u r r in g  c a te g o ry  

p e r  m i l l io n  w o rd s, w h ile  one o c c u r re d  by  t im e s  p e r  m i l l i o n ,  

and a n o th e r  o c c u rre d  10 tim e s  p e r  m i l l i o n .  S in ce  th e s e  

f r e q u e n c ie s  a r e  n o t  c u r r e n t ,  th e y  sh o u ld  be  c o n s id e re d  se c o n d a ry  

to  th e  p r e t e s t i n g  d a ta .
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TABLE A
Means and Standard Deviations for Total Amount of Stimuli 

Recalled Grouped by Grade, Type and Stimulus

Type 1 Type 2

S tim u lu s G rade 1 G rade 6 G rade 1 G rade 6

M SD M SD M SD M SD''

C o n c e p tu a l 5 .21 2.11 8 .7 8 1 .9 2 6 .9 2 1 .9 0 8 .8 5 1 .2 3

P e r c e p tu a l 4 .8 5 1 .7 9 8 .6 4 2 .6 2 6 .3 5 1 .3 9 8 .8 5 1 .5 6

U n re la te d 4 . ? l 1 .5 9 1 0 .0 7 1 .7 7 5 .5 7 1 .0 8 8 .0 7 1 .7 7
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TABLE B
Means and Standard Deviations for Number of Intentional 

Stimuli Grouped by Grade* Type and Stimulus

Type 1 Type 2

S tim u lu s G rade 1 G rade 6 G rade 1 G rade 6

M SD M SD M SD M SD' •

C o n c e p tu a l 3 .0 7 1 .0 7 4 .5 0 1 .0 9 5 .21 1 .1 8 6 .6 4 1 .0 0

P e r c e p tu a l 2 . 5 0 1 .1 6 4 .1 4 1 .6 5 4 .5 1 1 .3 4 6 .6 4 1 .0 8

U n re la te d 2 .4 2 1 .2 2 4 .7 6 1 .4 7 4 .0 7 1.5** 6 .2 1 .8 9
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TABLE C
Means and Standard Deviations for Number of Incidental 

Stimuli Grouped by Grade, Type and Stimulus

Type 1 Type 2

S tim u lu s G rade 1 G rade 6 G rade 1 G rade 6

M SD M SD M SD M SD'-

C o n c e p tu a l 2 ,1 4 1 . 2 9 4 .2 8 1 .3 2 1 .71 1 .3 2 2 .21 .6 9

P e r c e p tu a l 2 .3 5 1 .1 5 4 .5 0 1 .3 2* 1 .7 8 1 .0 5 2 .2 1 1 .6 2

U n re la te d 2 .2 8 .82 5 .2 8 1 . 0 6 1 .5 0 1 .1 6 1 .8 5 1 .51



TABLE D
Means and Standard Deviations for the Proportion of 

Intentional to Total Stimuli Grouped by 
Grade, Type and Stimulus

Type 1 Type 2

S tim u lu s G rade 1 G rade 6 G rade 1 G rade 6

M SD M SD M SD M SD'1

C o n c e p tu a l .61 .1 5 .51 .0 8 .7 6 .1 4 .7 5 . 0 6

P e r c e p tu a l .53 .2 2 .4 7 .11 .7 2 .1 6 .7 6 .1 4

U n re la te d oVO. .21 .4 6 .1 0 .72 .21 .7 9 .1 4



TABLE E
Means and Standard Deviations for Number of Correctly 
Matched Pairs Grouped by Grade. Type and Stimulus

Type 1 Type 2

S tim u lu s G rade 1 G rade 6 G rade 1 G rade 6

M SD M SD M SD M SD'1

C o n c e p tu a l 4 .7 1 2 .01 5 .^ 2 2.31 2 . 9 2 1 .9 7 4 .2 1 2 .0 8

P e r c e p tu a l 6 .3 5 1 .9 0 7 .3 5 1 .3 9 3 .8 5 2 .7 4 4 .0 7 2 .8 9

U n re la te d 2 .6 4 1 .0 0 4 .5 0 1 .7 4 1 .3 5 1 .0 8 1.71 1 .2 6



115

TABLE F
Means and Standard Deviations for Conceptual Pairs 

Recalled Grouped by Grade, Type and Stimulus

Type 1 Type 2

S tim u lu s G rade 1 G rade 6 G rade 1 G rade 6

M SD M SD M SD M SD' •

C o n c e p tu a l 1 . 5 0 1 .2 2 2 .4 2 1 . 6 0 .42

V'l
00• .5 0 .76

P e r c e p tu a l .1 4 .3 6 .35 .63 .0 7 .2 6 .0 7 .26

U n re la te d .21 .42 .2 8 .46 .0 7 .2 6 .21 .42
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TABLE G

Means and S ta n d a rd  D e v ia t io n s  f o r  P e r c e p tu a l  P a i r s  

R e c a lle d  Grouped by G rade, Type and S tim u lu s

Type 1 Type 2

S tim u lu s G rade 1 G rade 6 G rade 1 G rade 6

M SD M SD M SD M SD'

C o n c e p tu a l .0 7 .2 6 .35 .6 3 .1 4 .3 6 .1 4 .3 6

P e r c e p tu a l 1 .3 5 1 .0 0 2 .7 8 1 ,8 8 .6 4 1 .0 8 .5 7 •75

U n re la te d • o. ^3 .2 6 .50 .6 5

oo
• .0 0 .0 7 .26
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TABLE H
Means and Standard Deviations for Unrelated Pairs 
Recalled Grouped by Grade, Type and Stimulus

Type 1 Type 2

S tim u lu s G rade 1 G rade 6 G rade 1 G rade 6

M SD M SD M SD M SD' ■

C o n c e p tu a l .00 .0 0 .21 ■ £57 .21 .42 .0 7 .26

P e r c e p tu a l .97 .26 .21 *57 .1 4 .3 6 .2 8 .61

U n re la te d .71 .91 2 .21 1 .4 2 .42 .7 5 .1 4 .36
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TABLE I
Means and Standard Deviations for Within Treatment Pairs 

Recalled Grouped by Grade, Type and Stimulus

S tim u lu s

Type 1 Type 2

G rade 1 G rade 6 G rade 1 G rade 6

M SD M SD M SD M SD' •

C o n c e p tu a l 1 .5 0 1 .2 2 2 .4 2 1 . 6 0 .4 2 .8 5 .50 *76

P e r c e p tu a l 1 .3 5 1 .0 0 2 .? 8 1 .8 8 .6 4 1 .0 8 .57 .7 5

U n re la te d .?1 .91 2 .21 1 .4 2 .4 2 .7 5 .1 4 .3 6
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TABLE J

Means and S ta n d a rd  D e v ia t io n s  f o r  L a ten cy  Grouped by 

Grade* Type and S tim u lu s

Type 1 Type 2

S tim u lu s G rade 1 G rade 6 G rade 1 G rade 6

M SD M SD M SD M SD'1

C o n c e p tu a l 5 .2 0 3 .4 0 3 .3 5 2 . 5 2 2 .3 7 1 .7 8 2 .51 1 .9 6

P e r c e p tu a l 4 .2 2 4 .1 6 3 .6 2 2 .9 9 3 .H 2 .1 6 2 .5 8 2 .5 9

U n re la te d 7 .3 8 1 1 .3 9 2 .4 1 2 .5 8 3 A d 4 .8 9 1 .9 ^ 2 .0 4
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TABLE K
Summary of Analyses of Variancei
P Ratios for Dependent Variables

S ource d f

D ependent V a r ia b le s

F r t o t a l F r in t F r in c F r p r i n t

Sex (S) 1 • 56 .1 8 .^ 3 .01

Grade (G) 1 12*7.03*** 89.42*** 6 3 . 0 6 *** .62

Type (T ) 1 2 .11 1 0 3 . 8 0 *** 78 .64*** 72 .77***

S tim u lu s  (ST) 2 .5 8 2 . 3 0 .2 5 .4 9

S X G 1 4 .2 9 * .01 1 0 . 0 9 ** 4 .0 1

S X T 1 .01 .03 .01 .01

G X T 1 12 .75*** .03 30 .90*** 2 .3 4

N o t e . — N =l68, w i th in  c e l l  d f= l4 4  f o r  a l l  a n a ly s e s .

*P < .0 5

**p<.01

***p<.00l
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TABLE K (continued)
Summary of Analyses of Variance!
P Ratios for Dependent Variables

Source df
Dependent Variables

Prtotal Frconpr Frperpr

Sex (S) 1 1 .5 9 . 6 7 .03

Grade (G) 1 9 . 0 0 ** 4 .2 4 * 8 . 2 5 **

Type (T) 1 50 .49*** 2 6 . 5 0 *** 2 2 . 9 3 ***

Stimulus (ST) 2 30 .48*** 3 5 . 6 9 *** 3 9 . 3 6 ***

S X G 1 1 .5 9 .6 7 .03

S X T 1 . 2 2 1 . 0 6 .03

G X T 1 .8 9 2 .0 7 8 .2 5 * *
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TABLE K (continued)
Summary of Analyses of Variancei
F Ratios for Dependent Variables

S ource d f

D ependent V a r ia b le s

F r r o te p r F r t r p r F r l a t

Sex (S) 1 .21 .1 6 .01

G rade (G) 1 6 .5 7 * 1 1 . 3 1 *** 5 .0 7 *

Type (T) 1 12.21*** 6 0 . 8 8 *** 6 .0 4 *

S tim u lu s  (ST) 2 22 .35*** 2 .4 5 .1 7

S X G 1 1 .9 5 1 . 1 5 .9 4

S X T 1

V
O00• . 1 6 .1 4

G X T 1 12 .21*** 1 5 . 2 2 *** 1 .7 ^
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TABLE K (continued)
Summary of Analyses of Variancet
F Ratios for Dependent Variables

Source d f

Dependent Variables

Frtotal Frint Frinc Frprint

S X ST 2 1 .5 7 .2 9 2 .0 2 .52

G X ST 2 1 .6 4 1 .4 ? .4 8 .7 7

T X ST 2 3 .1 9 * 1 .3 8 2 .1 0 .9 4

S X G X T 1 .0 4 3 .1 3 2 .5 2 2 .8 2

S X G X ST 2 1 .8 9 .0 9 3 .8 2 * 2 .0 7

S X T X ST 2 2 .2 3 1 .2 3 1 .3 4 .62

G X T X ST 2 .77 .2 3

oCO• .0 5

S X G X T X ST 2 .0 9 .02 .4 0 1 .0 8
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TABLE K (continued)
Summary of Analyses of Variancei
P Ratios for Dependent Variables

Source d f

D ependent V a r ia b le s

P r t o t a l F rco n p r F rp e rp r

S X ST 2 1.71 2 . 1 1 1 .3 8

G X ST 2 .25 1 .2 8 1 .7 3

T X ST 2 1 . 8 0 1 5 . 3 3 **# 1 2 . 3 9 ***

S X G X T 1 2 . 0 2 1.06 .91

S X G X ST 2

CMV
'*• .13 1 . 0 0

S X T X ST 2 . 2 2 .96 1 .4 9

G X T X ST 2 1 . 0 1 1 .41 2 .5 0

3 X G X T X ST 2 1 . 0 2 .64 . 0 1
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TABLE K (continued)
Summary of Analyses of Variancei
F Ratios for Dependent Variables

Source df
Dependent Variables

Frrotepr Frtrpr Frlat

S X ST 2 .1 ? 1 .2 3 .01

G X ST 2 2 .9 4

00o
• 1 .5 2

T X ST 2 16.16*** .33

CMCM•

S X G X T 1 1 .9 5 .2 9

O00•

S X G X ST 2 .3 6 .11 .11

S X T X ST 2 .01 .77 .05

G X T X ST 2 7 .1 2 * * . 6 0 .49

S X G X T X ST 2 .0 4 .41 .4 4
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TABLE L
Mean Number of Matching Errors Grouped by 

Grade, Type and Error Type

E r r o r

Type

Type 1 Type 2

G rade 1 G rade 6 G rade 1 G rade 6

C o n c e p tu a l .JfO .21 .6 8

r'v00.

P e r c e p tu a l .3 8 .3 5 .6 9 .3 0

U n re la te d .1 8 • Ob .3 3 .3 3

O th e r 2 A ? 1 .6 1 3 .5 9 3 .2 5
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