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T h e r e  was a s t r o n g  p o s i t i v e  c o r r e l a t i o n  be tween  h i e r a r c h i c a l  , 

s o r t i h g  dr f6od - c a t e g o r i e s  on s t u d y  1 and.  a t  t h e  e n d  o f  s t u d y  
C 

2. However h i e r a r c h i c a l  u t i l i z a t i o n  w i t h  a r b i t r a r y  ca%bgories 

a t  t h e  b e g i n n i n g  o f ' s t u d y  2 was n o t  r e l a t e d  t o  h i e r a r c h i c a l  

s o r t i n g  g f  f o o d s  o n  s t u d y  ? b u t  w a s  r e l a t e d  t o  d i e r a r c h i c a l  
, \ 

i 

A A retest  s o r t i n g  - - of -- f o o d s  -- on - s t u d y  - - 2;  T h i s  -- o f  r e s u l t s  I 
- - - 

p r i m a r i l y  reflects t h e  f a c t  t h a t  n i n e  c h i l d r e n  a h p l i e d  I 

'A 
I 

p r i n c i p l e s  o f  h i e r a r c h i c a l  o r g a n i z a t i c n  f o r  t h e  f i rst  time w i t h  1 
t h e  a r b i t r a r y  c a t e 3 o r i ; s  in s t u d y  2 an3 f i v e  of tkss - -  I 
g e n e r a l i z e d  t h i s  a + b i l i t y  t o  h i e r a r c h i c a l  s o r t i n g  o f  t h e  f d d  

* L 

c a t e g o r i e s  a t  t h e  e n d  o f  s t u d y  2.  
% 

The r e s u l t s  o f  s t n d y  1 a n d  s t u d y  ' 2  i d d i c a t e  t h a t  a  
i 

$&. *?i:: s i g n i f i c a n t  number o f  k i n d e r g a r t e n  c h i l d r a n  c a n  s i m u l t a n e o u ~ l y  , 

.. , , ' a t t e n d  t o  t h e  s u b p a r t s  a n d  w h o l e s  of  a h i d r a r c h i c a l  a r r a n g e m e n t  
I '9 

I 9 o e  c a t e g o r i e s ;  t h a t  t h e y  c a n  i n t e g r a t e  o r  s z m u l t a n o u s L ~  make 
4 I 

u s e  '&f h o r i z o n t a l  a n d  v e r t i c a l  c l a s s i f i c a t i o n . '  The r e s u l d s  o f  
s 

s t u d y  2 i n d i c a t e  t h a t  t r a i n i n g  w i t h  a r b i t r a r y  c a t e g o r i e s  may b e  
1 

an e f f e c t i v e  method t o  i n d u c e  c h i l d r e n  t o  d i s c o v e r  o r  make u s e  

of <he p r i n c i p l e s  of m u t u a l - e x c l u s i o n  a n d  c l a s s - i n c l u s i o n  of 

h i e r a r c h i e s .  
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o t h e r .  ~ 6 i s  c o n c e p t & 3  dependen t ,  on t h e  one 

hand, on t h e  young c h i  4 d ' s  a b i l i t y  - t o  p e r c e p t u a l l y  and 

c o n c e p t u a l l y  ~ s c r i & n a t e  o b j e c t s  i n  t h e  world a s  i n d i v i d u a l l y  

d i s t i x i c t ,  and,; on the o t b e r  hand, t o  c l a s s i f y  them. 

I n  t h e  l a t t e r  c a s e ,  he  i s  a b l e  +o d i s r e g a r d  some o f  t h e  
- - - - - - - -- - - - - - - - -  - - - -p 

i n d i v i d u a l  d i f f e r e n c e s  t h a t  e x i s t  between t h e  immense number of 

o b j e c t s  and e v e d t s  be h a s  e x p e r i e n c e d  and group  them t o g e t h e r %  

-info -a- smaf k r -  set cf - c a t e g o r i e s  - o r  c l a s s e s ,  and  t h u s  t o  
0 

r e spond  t o  t h o s e  o b j e c t s  a s  i f  t h e y  were e q u i v a l e n t .  - I n  t h i s  

way, t h e  d e v e l o p i n g  c h i l d  o r g a n i g e s  and  s i m p l i t i e s  his world.  
1 

The p r o c e s s  by  which t h e  ycung c h i l d  eventua1 , ly  a c q u i r e s  

the a b i l i Q -  t o  categorize things _in biz world is c o ~ p l i c a t e d  
- 

% 

and  poorlp unde r s tood .  I t ' a p p e a r s  -- - t h a t  1- - t o  --- 2- y e a r  o l d  
- - - - - - - - - - 

c h i l d r e n  (Nelson ,  1974a;  Ross,  n o t e  1) respond t o  c e r t a i n  g r o u p s  

of o b j e c t s  a s  i f  t h e y  were ' e q u i v a l e n t '  and  y e t  a l s o  i n d i c a t e  

t h a t  t h e y  p e r c e i v e  t h e  o b j e k t s  a s  i n d i v i d u a l l y  d i s t i n c t .  By 2- 

t o  3- y e a r s  o f  age,  c h i l d r e n  sort o p j e c t s  on t h e  b a s i s  of 



a 
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. < \  
Sherber .  1916; H a n s f i e l d ,  1977;  P r a v a t  4 C a c e l l i ,  1977) ; ., 

-2 

f u n c t i o n a l  r e l a t i o n s h 5 p s  (i.e. k n i f e  4 f o r k )  ( l e l s o n ,  l974a.  b) , 
and p e r c e p t u a l  s i e l a r i t i e s  (C la rk ,  1973) ., 

-- 

Thus .it i s  c l e a r  t h a t  p r e s c h o o l e r s  possess t h e  a b i l i t y  t o  

g r o u p  toyge ther  o b j e c t s  and t h i n g s  o t  t h e  b a s i s  of a s s o c i a t i v e  . - 
- - 

r e l a t i o n s h i p s  or common p r o p e r t i e s .  T h i s  a b i l i t y  a p p e a r s  

t o  r a A d l y  become more s o p h i s t i c a b t e , d  s i n c e  5 - to  6 - y e a r  o l d s  

are c a p a b l e  of c l a s s i f  i c a t i e n g  baseb  on c o r p l a x  c o ~ b i n a t i o i s  - 

\ 
of  common p h y s i c a l  p r o p e r t i e s  a s  we21 a s  on p r o p e r t i e s  t h a k  nay 

b e ~ m o r e  a b s t r a c t  o r  c o n c e p t u a l .  I n  many i n s t a n c e s ,  a  c h i l d ' s  

c l a s s i f i c a t o r y  b e h a v i o n r  iq, on  t h e  s u r f a c e ,  s i m i l a r  t o  ' 

t h a t  o f  an a d u l t ,  l e t  t h e  oung c h i l d 8 s  a b i l i t y  t o  p u t  i 
objects or events t o g e t h e r 1  accsrdiag t o  a d u l t  c a t e g o r i c a l  

- - - - - - - - - - -- - -- - - 

t axonomies  d o e s  n o t  n e c e s s a r i l y  mean ' t h a t  h e  u n d e r s t a n d s  t h e  

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

These p r i n c i p l e s  imply ,  a s  a l r e a d y .  ment ioned ,  t h a t  w h i l e  
P 

o b j e c t s  o r  e d n t s  are p e r c e p t u a l l y  d i s t i n c t  and  c a n  b e  t r e a t e d  

a s  such ,  t h e y  c a n  a l s o  be  t r e a t e d  a s  ' e q u i v a l e n t ' ,  b e l o n g i n g  t o  

a  commcn c l a s s  o r  c a t e g o r y ;  that a l l  items ~ r g a n i z e d  a s  a  c l a s s  
\ - = 

have  a  p r o p e r t y  o r  set cf p r o p e r t i e s  i n  common. And, t h a t  i f  a  
- - 

- - - - - - ,- 
c a t e g o r y  is  d e f i n e d  by a  common prope&y 

-- - -  - 

p r o p s r t i e s ) ,  t h e s e  p r o p e r t i e s  a r e  n o t  

c a t e g o r i e s .  



P 

The  above p r i n c i p l e s  p e r t a i n  t o  a l l h o r i z o h t a l l l  aspect of 

c a t e g o r i e s ,  i.e., what d e f i n e s  a  c a t e g q r y  and t h e  r e l a t i o n s h i p s  

o f  a u t u a l  e x c l u s i v e n e s s  between c a t e g o r i e s .  I n  a d d i t i o n ,  t h e r e  

i s  a  l l v e r t i c a l l f  o r  h i e r a r c h i c a l  a s p e c t  to c a t e g o r i e s ;  n a & s l y ,  
, - 

- - A ---- 
* . t h a t  o b j e c t s  o r  e iehts  can be c l a s s i f i e d  a t  many l e v e l s  o f  

g e n e r a l i t y .  I n  o r g a n i z i n g  o b j e c t s  and  e v e n t s  i n t o  m u l t i p l e  
/ 

- l e v e l s  o f  c l a s s i f i c a t i o n ,  the young c h i l d  must l e a r n  that a  
- - - - -  

c l a s s  of o b j e c t s  c a n  be i n c l u s i v e  of a n o t h e r  more g e n e r a l  
"t 

a 

c l a s s ,  b u t  e x c l u s i v e  of ~ t h e r  c l a s s e s ,  Thus,  c l a s s e s  t h a t  a r e  

m a t u a t l y - e x c l u s i v e  a t  o n e  l e v e l  o f  c l a s s i f i c a t i o n  c a n  be 
* 

* e g u i v a l e n t  classesn of a more g e n e r a l ,  s u p k r o r d i n a t p  c a t e g o r y .  

These  p r i n c i p l e s  of mn tua l - exc lus ion  and  of c l a s s - i n c l u  s i o n  , 
1 

a r e  r e p r e s e n t e d - b y  a h m r c h i c a - t r - e e - l i k e  o ~ g a ~ t i z a t r o ~  of - -  - 

- 

c a t e g o r i e s  o r  c i a s s e s ,  a s  shown i n  F i g u r e  1. 



3 
0 

. . S i n c e  it a p p e a r s  t h a t  c h i l d r e n  l e a r n  t o  c l a s s i f y  objects 
2 0 " \  h 

i n t o  . c a t e g o r i e s  a t  a v e r y  e a r l y  ige, a t  wha t  age o r  s t a g e  d o  * 

2 

t h e y  a c q a i y e  u n d e r s t a n d i n g  of t h e  p r i n c i p l e s  of h i e r a r c h i c i l  . 
c l a s s i f  i c a t i c n ?  

T h e o r e t i c a l l y ,  t h e  r e l a t i o n s h i p  b e t w e e n  t h e  d i f f e r e n t  --- 

levels o f  a  hierarchical s y s t e m  o f  c l a s s i f i c a t i o n  h a s  been 

d e s c r i b e d  i n  a v a r i e t y  of ways. The p r o g r e s s i o n  f r o m  lower L - - _  

d e s c r i b e d  b y  some a s  c o n c r e t e - t o - a h s t r a c t  ( I n n e l d e r  P i a g e t ,  

1 g 5 8 ) .  O t h e r s  ( W r i g h t  & V l i e t s t r a ,  1975) h a v e  t a l k e d  of 
li 

p e r c e p t u a l l y ~ b a s e d  v e r s u s  c o n c e p t u a l  c a t e g o r i z a t i o n .  O t h e r s  

( R o s n e r  E Hays,  1977) have  p r o p o s e d ~ t h a t  the d e g r e e  of 

g e n e r a l i t y  i s  b a s e d  on t h e  p o t e n t i 0 1  number of e x e m p l a r s  w i t h i n  
- - 

- - -  - -  - 
- - - - - - -  - 

e a c h  c l a s s  d e f i n e d  by a common p r o p e r t y .  

d 
F i n a l l y ,  p o r c h  (Rosch. l e r v i s ,  Gray ,  ~ o & s o n ,  + Boyes- ' 

,.e&5 Braem. 1976) has r e c e n t l y  made a number  of i m p o r t a n t  + >. 
-, d i s t i n c t i o n s  b e t w e e n  l e v e l s  of  c a t e g o r i z a t i o n  b a s e d  on  *he 

-- 
/ d - 

. ?+ nct ion  of "cue v a l i d i t y n .  Each c a t e g o r y  i s  a s s u m e d  t o  b e  
*" 4 

d e f i n e d  by a  number of a t t r i b u t e s .  Some of these a t t r i b u t e s  a r e  

\ c h a r a c t e r i s t i c  of a  c a t e g o r p .  The g r e a t e r  the p r o b a b i l i t y  t h a t  
- -- - - -- 

-- 

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

a n o t h e r ,  t h e  h i g h e r  i t s  "cue v a l i d i t y " .  A c c o r d i n g  t o  Rosch,  

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

s u m u a t i e n  o f  t h e  c u e  v a l i d i t i e s  f o r  t h a t  c a t e g o r y  of e a c h  of 
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4 

t h e  a t t r i b u t e s  o i  t h a t  c a t e g o r y .  Thus a  c a t e g o r y  w i t h  a h i g h  

$o t  1 c u e  v a l i d i t y ,  is more d i f f e r e n t i a t e d  from o t h e r  

. - c a t e g o r i e s  t h a n  o n e  of l o w e r  cue v a l i d i t y .  C a t e g o r i e s  w i t h  t h e  

h i g h e s t  c u e  v a l i d i t i e s  (e. g. a p p l e ,  c a r ,  poodle )  , a r e  c a l l e d  

b a s i c  l e v e l  c a t e g o r i e s ,  t h a t  is, e a c h  o f  these c a t e g o r i e s  

p o s s e s s  many h i g h  v a l i d i t y - a t t r i b u t e s ;  or c u e s ,  uhkch are-coanaon--- 

t o  most members o f  t h e  c a t e g o r s  S u p e r o r d i n a t e  ~ a t e g o r i e s ,  (e.g, 

f r u i t ,  v e g e t a b l e ,  dog) have  nembeks t h a t  s h a r e  fewer high + 
Q 

v a l i d  a t t r i b u t e s  w i t h  e a c h  o t h e r  t h a n .  do members of b a s i c  
\ 

l e v e l  c a t e g o r i e s .  A t  t h e  n e x t ,  s t i l l  h i g h e r  l e v e l  o f  

c a t e g o r i z a t i e n C $ .  g, , food,  an imal )  , e v e n  fewer h i g h  v a l i d i t y  

a t t r i b u t e s  are s h a r e d  by a l l  members of t h e  c a t e g o r y .  An 
* 

i n p o r t a n t  p o i n t  t o  ~ o t e  a b o u t  Rosch's  d i s t i n c t i o n  between b a s i c  

l e v e l  c a t e g o r i e s  a n d  s u p e r o r d i n a t e s  ia that it  p r o v i d e s ,  a t  
- - -- - - - -  - - -- - 

l e a s t  i n  p r i n c i p l e ,  a  method o f  j u d g i n g  t h e  d e g r e e  t o  which . '  
1 

categories are d i f f e r e n t i a t e d  from e a c h  o t h e r ,  basic l e v e l  

- ' c a t e g o r i e s  b e i n g  t h e  most d i f f e r e n t i a t e d - c a t e g o r i e s .  
- 
. P' 

%.- i 

E m p i r i c a l l y ,  f o u r  l i n e s  o f  r e s e a r c h  are r e l e v a n t  t o  t h e  

i s s u e  of categorization i n  c h i l d r e n  a n d  t h e s e  w i l l  now be 

r e v i e w e d  i n  d e t a i l .  Based o n  t h e  t y p e  o f  t a s k s  u sed ,  t h e b e -  f o u r  

Lines of  research ar-e ref erxed-  44- i - n  +he-nextsee--  
.- ,.+ 

-.. 
f- W h  - 

c a t e g o r i z a t i o n  r e s e a r c h ,  t h e  usre of labels* s_ernanticsec&w - - -- 

-* r e s e a r c h ,  and  c l a s s - i n c l u s i c n  q u e s t i o n s .  
I- 
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I. C a t e g o r i z a t i o n  ~ e s e a r c h :  I .  L 
$" . . 

3 

5 

Ifi t h i s  s e c t i o a ,  r e s e a r c h  is c o n s i d e r e d  i n  which  
P 

c h i l d r e n *  s kmowlehge o f  p r i m a r i l y  

i n v e s t i g a t e d  by t h r e e  

c h i l d r e n f i s  usk  of c a t e g o r i e s  i n  t h e  i e a r n 3 n g  a n d  r e c a l l  of word 
-a 

A 
- - -- 

lists, (b) t h e  c l a s s i f i c a t i o n  o f  items i n  f r e e  s o r t i n g  t a s k s ,  
- - - - 8 

a n d  (c) t h e  use o f  c a t e g o r y  i n f o r m a t i o n  i d  p r o b l e m - r o l r i n g - -  

t a s k s ,  such . a s  o d d i t y  sees and a a t c h i n g - t o -  tasks, -- -- 

S e v e r a l  s t u d i e s  h a v e  examined  t h e  o r g ' a n i z a t i o n  o f  items i n  

free r e c a l l  when c h i l d r e n  were p r e s e n t e d  w i t h  lists' o r  sets of ' 

c a t e g o r i z e d  words  o r  o b j e c t s .  R o s s i  & R o s s i  (1965)  p r e s e n t e d  
F 

2- t o  5 - y e a r - o l d  c h i l d r e n  w i t h  a list o f  s p o k e n  words ,  a l o n g  $ ,  

- - - -- - - - - 

~ 5 t h  p i c t u r e s ,  be long i5g  t o  several f i r s t - l e v e l  s u p e r o r d i n a t e  

c a t e g o r i e s  ( f r u i t s ,  t o y s ,  c l o t h i n g ,  a n d  e a t i n g  utensils). They " 

f o u n d  t h a t  even t u o - y e a r - o l d s  r e c a l l e d  t h e  members of one 
-T 

c a t e g o r y  t o g e t h e r  a s  a  g r o u p ;  t h a t  is, t h e y  c l u s t e r e d  words  by 

- c a t e g o r y  r a t h e r  t h a n  r e c a l l ' i n g  them i n  t h e  o r d e r  i n  which t h e y  
5 

were o r i g i n a l l y  p r e s e n t e d .  I n  this s t u d y ,  t h e  words  and 
C 

pictures used r e f e r r e d  t o  c a t e g o r L e s  i n  which n e m b e r s  o f  o n e  

c a t e g o r y  were p e r c e p t u a l l y  s imilar  t o  e a c h  o t h e r  a c d  q u i t e  
- - - - - -- - 

d i f f e r e n t  f r q m  members of o t h e r  c a t e g o r i e s .  ,. 
& .  

I 

yerlmtitter,  Myers  & sophian (note 2) p r e s e q t e d  3- t o  5 - g e a r -  

g M -  c h i l d r e n  w i t h  bcxes c o n t a i n i n g  sets of familiar  o b j e c t s  
? -* - - - - 

* 
- - + -- - 4- 

B - 



I ,  
< ., 

v h i o b  t h e  c h i l d r e n  'were t* r e c a l l  l a t e r ;  one ' r e l a t e d  s e t  was 
. 3  . -  

o b j e c t s  f r o m  each o f  t h r e e  g e n e r a l  c a t e g o r i e s  

d i s h w a r e ) ,  a n d  o n e  u n r e l a t e d  set was 
. 

oomposed o f  n i n e  o b j e c t s  f rom n i n e  d i f f e r e n t  c a t e g o r i e s  a t  a  

simblar degree o f  g e n e r a l i t y .  While *none o f  t h e  c h i l d r e n  
,--. 

- -per; f a s t e d  -9erq-weU, -11~~~&e-la6-~81e--r ec&Ued--%cmt--t-Irf?-,-f&h 
&, I 

t h a n  from t h e  u n r e l a t e d  set,mf o b j e c t s .  I n  g e n e r a l ,  c o n c e p t u  1 7- 
c l u s t a r i n g  i n  r e p o r t i n g  items o c c u r r e d  above  c h a n c e  lew 

- - 
- - -- - -- 

~ e r l m u t t e r ,  e t  a l .  (note 2 )  ' a i i o - f o n n h  t h a t  r e ca l i  pe r fo rmance  was 

g r e a t l y  f a c i l i t a t e d  by  p r e s e n t i n g  c o n c e p t u a l l y  r e l a t e d  items 
I ' 

* 

adjacent ly  r a t h k '  than r andomly  andl by  p r o v i d i n g  c a t e g o r y  c u e s  
, * 

a t  t h e  time of r e t r i e v a l .  A s  i n  t h e  B o s s i  C R o s s i  s t u d y , ,  t h i s  
A ,&y' 

s t u d y  demon rates t a t  young c h i l d r e n  c o u l d  make u s s  o f  
. ) I  B 

r e l a t e d n e s s  b,e+&sn i t B m E  b e l o n g i n g  t o  s u p e r o r d i n a t e ,  g e n e r a l  -- - -- - - - - - L - -  - - -  - -- 

c a t e g o r i e s .  

-Tl-- 
W e t h e r i c k  E A l e x a n d e r  ( 1 9 7 7 )  p r e s e n t e d  lists o f  words  , - 

drawn from e i g h t  ' s u p e r o r d i n a t e '  c a t e g o t i e s  (body p a r t s ,  

- c l o t h i n g ,  f ood ,  nulbbers, c o l o r s ,  names,  c l a s s r o o m  o b j e c t s ,  

k i g d s  o f  sovement ,  t o y s ,  k i t c h e n  o b j e c t s ,  a n d  f u r n i t u r e ) ,  t o  
$ 

c h i l d r e n  5- t o  9- y e a r s  o f  a g e ,  f o r  i m m e d i a t e  v e r b a l  recall .  

Recall was superio_ltfoz u o r d -  l i s i s d r a  m-xoneegnq- 

o n l y ,  o v e r  words drawn from more t h a n  o n e  c a t e g o r y .  T h i s  was - 
- -  

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

e t  21. s t u d y ,  i t  i s  a p p a r e n t  t h a t  5 - y e a r - o l d s  c a n  make u s e  o f  

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

r e c a l l .  



* 

~n .cued or f ree  s o r t i n g  c l a s s i f i c a t i o n  t a s k s  which 
d .  

require s o r t i n g  of i t e E s  i n t o  c a t e g o r i e s ,  young c h i l d r e n  a l s o  
< * 

d e m o n i t r a t e  c d n s i d a r a b l e  knowledge t h a t  items c a n  be o r g a n i z e d  . 
i n t o  b a s i c  l e v e l  c a t e g o r i e s  more g e n e r a l  

* s&perocaknae c a t e 4 c r i o s  ( ~ e  i 3 9 ~ - ~ 0 ~ i s i i i t i i ; -  ' 
- 

1976; Turgson   all, 1977) .  u sed  items irci . 

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

? -- - - 

v e h i c l e s  which  a l s o  be longed  t o  basic l e v e l  c a t e g o r i e s ,  
b 

e .g . , shoes ,  p a n t s ,  t a b l e s ,  chairs, beds ,  cars, t r a i n s ,  etc,, 

Y T h e y  found  t h a t  a l l  t h e i r  s u b j e c t s  ( 5 -  and  6-year -o ld  c h i l d r e n )  
t < .  c o u l d  c l a s s i f y  items i n t o  b a s i c  l e v e l  c a t e g o r i e s ,  and  t h a t  

a p p r o k i m a t e l y  50% of t h e  c h i l d r e n  were a b l e  t o  c l a s s i f y  t&e 

items i n t o  t h e  s u p e r o r d i n a t e  c a t e g o r i e s .  Eal f  of-thei-r 
- - 

- - -- 

c h i l d r e n ,  t h e r e f o r e ,  were able t o  s p o n t a n e o u s l y  c l a s s i f y  &terns 

a t  t w o  l e v e l s  o f  g e n e r a l i t y  ( i . .e . ,  an  a n k l e  s o c k  was b e i n g  

c l a s s i f i e d  a s  a  s o c k ,  a n d  a l s o  into a c l o t h i n g  c a t e g o r y , )  

However, t h i s  type of  s o r t i n g  pe r fo rmance  d i d  n o t  r e v s a l  

whether t h e  c h i l d r e n  s i m ~ l y  knew t h a t  a p a r t i c u l a r  item c o u l d  

b e  c a l l e d  by d i f f e r e n t  names (e.g., c a r  o r  v e h i c l e )  and c o u l d  
I 

be  sorted i n t o  s e p a r a t e  c a t e g o r i e s ,  o r  whether  t h e y  p o s s e s e d  a  

d e e p e r  unW-tandirq af -the p r i a ~ ~ p ~ ~ ~ i e r a r c h i c a l  

o r g a n i z a t i o n .  - --- - - - - -  - 

Turgeon 6 Hall w7) a l s o  i n v e s t i g a t e d  t h e  a b i l i t y  o f  

subjec t s  4, 5, 8, and 18 p e a r s  o f  age ,  t o  s o r t  c a t e g o r i e s  a t  



d i f f e r e n t  l e v e l s  of g e n e r a l i t y .  The  t a s k  i n v o l v e d  s b r t i n g -  

s e , v e r a l  of a number  of sets o f  e i g h t  items each i n t o  t w o  p i l e s .  

Each s e t  c o n t a i n e d  f o u r  items t h a t  b e l o n g e d  t o  o n e  c a t e g o r y  
r( 

' and four t h a t  b e l o n g e d  % o  a n o t h e r .  The t w o  c a t e g o r i e s  i n  a set' 

d i f f e r e d  i n  d e g r e e  o & g e n e r a l i t y  across sets. POUS.-year-olds 

were able t o  d i f f e r e n t i a t e  and- c l a s s j f p  itdas__beloigingka-sets---- 
.* - - -  

. c o n t a i n i n g  b a s i c  l eve l .  c a t e g o r i e s ,  s u c h  as . c a r s l b o a t s ,  9 

f l o u e r - t r e e s ,  a t  a p p r o x i m a t e l y  65% a c c u a r c y .  A s  t h e  
- 

t w o - e a t e g o r y  sets became more a s t r a c t ,  tIie 4 - p e a r - o 1 d s * ~  
, . 

a c c u r a c y  of a p p r o p r i a t e  c l a s s i f i c a t i o n  d e c r e a s e d .  T h u s #  
/-.< 

c a t e g o r y  se ts  s u c h  a s  l a n d s c a p e s -  bnf l d i n g s ,  t o y s -  t a b l e w a r e r  

e t c .  were c l a s s i f i e d  a p p r o p r i a t e l y  w i t h  a p p r o x i m a t e l y  25% 

. a c c u r a c y .  E i g h t - z e a r - o i d s ,  however, d e m o n s t r a t e d  a much h i g h e r  
I 

degree  of  p r o f i c i e n c y ,  a s  t h e y  a p p r o p r i a t e l y  c l a s s i f f e 8  these 
- -- --- - - - ---- - 

- - - 
-- - - -- - 

s u p e r o r d i n a t e  c a t e g o r i e s  a t  a 96% l e v e l  o f - a c c u r a c y .  

6 

I n  a n o t h e r  s t u d y  ( f l a rgand ,  1977),  4,- a n d  5 - y e a r - o l d  

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

nan imate l l  v s .  " i n  a n i m a t e s 1  s u p e r o r d i n a t e  c a t e g o r i e s ,  when c u e d  by 

the e x p e r i m e n t e r ,  I n  t h e  same s t u d y ,  s i x - y e a r - o l d s  
d 

d i f f e r e n t i a t e d  a n i m a t e  and i n a n i m a t e  items s p o n t a n e o u s l y  i n  a  

free s o r t i n g  s i t u a t i o n .  
-- - -- 

e , * - - - - -- -- * - 

A 1 1  of t h e  a b o v e  s t u d i e s  d e m o n s t r a t e  t h a t  t h e  a b i l i t y a t o  

c l a s s i f y  

w i t h  a g e  

items i n to  s u p e r o r d i n a t e  c a t e g o r i e s  c l e a r l y  i n c r e a s e s  
< 

1- 

, w i t h  4- t o  5 - y e a r - o l d  c h f l d r e n  d e m o n s t r a t i n g  



a b i l i t y ' t o  make use of both basic o r  c o n c r e t e  l e v e l s  of 

c a t e g o r i z a t i o n  a n d  s u p e r o r d i n a t e  c a t e g o r i z a t i o n  u n c e r  - C 

c u e d - s o r t i n g  c o n d i t i o n s ;  t h a t  is, when they a r e  g i v e n  some. 
- 

* t  

g u i d a n c e  o r  . i n s t r u c t i o n  a s  t o  t h e  c a t e g o r i z a t i o n  .- pe rf o r a a n c e  

r e q u i r e d  o f  them. Scme 4- t o  5 - y e a r - o l d  c h i l d r e n  even ' 
> 

d e m o n s t r a t e  - s p o n t a n e o u s  - - - s o r t i n g  - - -- - A of -- - items - a c c o r d i n g  d - - 
- - A t o  two - - o r  -- 

7-- 

more l e v e l s  o f  c a t e g o r i z a t i o n ,  a n d  it is  a p p a r e n t  t h a t  t h i s  

a b i l i t y  i m p r o v e s  o r  a t  l eas t  becomes more e v i d e n t  w i t h  . 

i n c r e a s i n g  age. 

)% -\ 

i 
In s i n p l e  p r o b l e m - s o l v i n g  t a s k s ,  s u c h  as  o d d i t y  so r t s  a n d  

m a t c h i n g - t o - t a r g e t  t q s k s ,  3- t o  5 - y e a r - o l d  c h i l d r e n  d o  e v e n  

better a t  c a t e g o r i z i n g  items a t  more  a b s t r a c t  s u p e r o r d i m a t e  

l e v e l s  t h a n  t h e y  do  i n  t h e  free s o r t i n g  o r  c u e d - s o r t i n g  t a s k s .  
- -- - - - - - - - - - - - - -- - - -- 

~ o s c h , ~  st al. (1976) p r e s e n t e d  f o u r  c a t e g o r i e s  b f  a n i m a l s  -- cats ,  

dogs, b u t t a r f l i e s ,  and  f i s h  -- a n d  f o u r  c a t e g o r i e s  of v e h i c l e s  -- , .  

cars. t r a i n s ,  m o t o r c y c l e s ,  k i d  a i r p l a n e s '  -- i n  g r o u p s  o f  t h r e e  
r' 

p i c t u r e s :  t w o  r e l a t e d  a t  a basic l e v e l  o r  t w o  r e l a t e d  a t  a  

s u p e r o r d i n a t e  l e v e l .  She h a d  c h i l d r e n ,  3, 4, 5, 6, 8 ,  a n d  11 

y$ars of a g e ,  p u t  t h e  t u o  p i c t u r e s  t o g e t h e r  t h a t  b e l o n g e d  
9 

t o g e t h e r .  F o r  e a c h  a g e ,  basic l e v e l  o d d i t y  s o r t s  wera v i r t u a l l y  

p e r f e c t .  F i f t y - f i v e  p e r c e n t  of  t h e  3 - y e a r - o l d s ,  96% o f  the 4- 
- - - - 

y e a r - o l d s ,  and a l l  o f  t h e  ~ l d e r  c h i l d r e n  would c o n s i s t e a t l y  
- -- - - - - 

p a i r  t o g e t h e r  t h e  items t h a t  were r e l a t e d  a t  a s u p e r o r d i n a t e  

level. T h i s  a b i l i t y  o f  t h e  4 - y e a r - o l d s  t o  o r g a n i z e  items i n  

a n  o d d i t y  s o r t  a c c o r d i n g  t o  a n  a b s t r a c t  s u p e r o r d i n a t e  
C_ 



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

a n i m a t e  v s  i n a n i m a t e  items (Paw 8 Uingard ,  1977) . 

The i m p o r t a n t  p a i n t  o f  a 4 1  t h e  a b o v e  s t u d i e s  i s  t h a t  young 
f. 

c h i l d r e n ' s  p e r f o r m a n c e  i n  a v a r i e t y  o f  t a s ' k s  i n d i c a t e s  t h a t  
- - - - - -- A - - - - 1- - - _ L_ll - 

t h e y  are  making use o f  c o n c e p t u a l  c a t e g o r i e s ,  t h a t  t h e  

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

a b i l i t y  i n c r e a s e s  b e t w e e n  t h e  - a g e s  - o f  3 a n d  6 y e a r s ,  - A p o i n t  
- - -- - - -- - - - - -- - - - - - - -  - - -  

r a i s e d  e a r l i e r  is . st i l l  . v a l i d ,  however.  T.o wha t  e x t e n t  d o  these 
\ 

c h i l d r e n  u n d o r s t a n d ' 2 h a  p r i n c i p l e s  o f  h i e r a r c h i c a l  
L 

o r g a n i z a t i o n :  i.e., n u t u a i ~ 4 r c l u s i o n ,  h o r i z o n t a l l y ,  and  c 

c l a s s - i n c l u s i o d ,  v e r t i c a l l y ?  

11. The use of Categor,y L a b e l s :  

A p a r a l l e l  l i n e  of r e s e a r c h ,  which i n v e s t i g a t e s  t h e  - 

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

i n  l a n g u a g e  d e v e l o p m e n t ,  s p e c i f i c a l l y ,  s e m a n t i c  d e # e l o p m e a t  and  

c o n c e p t  f o r m a t i o n .  F o r  example ,  as t h e  c h i l d  a c q u i r e s  new 

word 
- 

same 

s a n d  c o n c e p t s ,  he  l e a r n s  t o  l a b e l  d i f f e r e n t  o b j e c t s  by t h e  
- - -- --- 

n a m e 3 e . g .  a n  a p p r a n d  a  c a r r o t  a r e  b o t h  l a b e l e d  a s  

*'f &OW), and- o m  ~ e c t - b y ~ ~  more di f f eren l rnxne - s - [ i i e r  7- 
, 

of a n  a p p l e  c a n  b e  c a l l p d  an L n a p p l e w  a n d  a l l food t*) .  An 
5' -1, > 

examinaticn o f  word f r e q u e n c y  l i .SYs ( T h o r n d k e  6 L o r g e ,  1944; 

R i n s l a n d ,  1945)  a n d  free a s s o c i a t i o n  r e s p o n s e s  t o  c a t e g o r y  
- - *-  -- 

-3 



names, i n  c h i l d ~ e n ,  (Nelson ,  1974a. b; Rosmer E Hags,  1977&.$wg%est 
"b; 1 * 

., --$hat there are c o n s i d e r a b l e  d e v e l o p m e n t a l  d i f f e r e n c e s  i n  t h e  
C% - - I . ,-i 

' u s e  o f  c a t e g o r y  names a t  d i f f e r g n t  %evels +f ' g e n e r a l i t y .  ;; ... .---- .== 
, i %-- 

H-- > 
I -! 

A e 
a 5 - i. 

% L+ - - .- - - .='Z 
% 

- 
-3 __% \ L * .  

. -- - 2. - --  -- - % 
'- ,,k =.- LL 

''----4&oPdr*& Lowe l l  (1916) found i n  a  free a s s o c i a t i o n  t a s k  
=., 

t ~ ~ + = + - , ~ o u n ~  - --- ,c% L--L---a---L--L l d r e n  ~ r o d o c e d  fewer s u p e r o r d i n a t e  - LL- 
A - r e s p d n s e s  - t h a n  --LA--- 

.% . 
- ' a d u l t s  (eig;, they wece more l i k e l y  t o  r e spond  "eata, a r f N  'redtY;, 

'. 

t o  t h e  word "app le t t  t h a n  " f o ~ d m ,  a s  an  a d u l t  would d o ) .  I n  a 
t -  

r 9. 
st u dt y-desi  qned tu campare  t%e- mcabuhr%es -afzchi3dTgirm&-z *--- -- 

I * 

a d u l t s  d i r g c t l y ,  Brown (1976) s e l e c t e d  the f i rs t  +:thousand m'6St -. - f 
f r e q u e n t  words  u sed  by a d u l t s  from t h e  ~ h d & i % f k e - l o r ~ e  (1944) 

L 

l i s t  and t b e  f i r s t  t h o u s a n d  most f r e q u e n t  words  f rom t h e  
5- -fl + 

> 

' . R i n s l a n d  (1945) list f o r  c h i l d r e n  o f  t h e  first g rade .  ~ o u n i ?  
1 ,  

+ f o u n d  i n  t h e  l is t  f o r  a d u l t  u t  n o t  i a  t h e  l i s t 7 f o r  c h i l d r e n  
- -  - ---- - 

@< $ 4  * 
- - - -- - - - - - - - -- - - 

ij- - - -- 

ware o f t e n  superordinat~++i~e$Z f i r s t  tpo;sand words 
a , a  

of c h i l d r e n .  F o r  example ,  frequent words  in a c h i l d ' s  - 
Q r _  

socabular  y would i n c l u d e  "apple" ,  t l c a rw , -  *'shirtM, and l l m i l k l l ,  .. 
b u t  n o t  ' l c l o t h i n g c l ,  l'fobdll, o r  t l v e h i c l e s m ,  w h e r e a s  t h e s e  

4- 

- s u p e r o r d i n a t e  words would b e  found i n  lists of the most 

frequent words of  a d u l t s .  This s u g g e s t s  t h a t  a d u l t s  are more 

J i k e l y  t o  u s e  s u p e r o r d i n a t e  terms t o  r e f e r  t o  things t h a n  

a r e  c h i l d r e n .  However, < h i s  does n o t  i m p l y  t h a t  t h e  young c h i l d  
- -- - -- - - - - -- -- 

. P *& 

does not_ comprehend t h e  meaning o f  s u p e r o r d i n a t e  words no r  make 
- - - - - - - -- -- 

% 
& 

u s e  oQ there a.t a l l ,  j u s t  t h a t  t h e  young c h i l d  more f r e q u e n t l y  .. 
I _- 

1 f 
/ 

u s e s  s p e c i f i c  o r  " b a s i c  l eve l /words .  P& c- $rra 

5% 
i 

- 
A .Lad. . -7- 

-" --S 

-.f 



p- -- - -- -- -- - 

Anglin (1977) d i r e c t l y  i n v e s t i g a t e d  t h e  young chi-1d.s  

a b i l i t y  t o  u s e  c a t e g o r y  l a b e l s  a t  d i f f e r e n t  levels 0.f 

g e n e r a l i t y  t o  refer t o  a g r o u p  o f  o b j e c t s  or t h i n g s ,  H e  used  

t h e  f o l l o w i n g  3-level h i e r a r c h i e s :  boys -ch i ld ren -  people; ,  
\ 

a p p l e s - f r u i t - f o o d ;  r o s e s - f l o w e r s - p l a n t s ;  
a 

v o l  k s v a g e n - c a t s - v e h i c l e s ;  dimes-coins-money; 

h i e r a r c h y  h e  ma& up  p o s t e r s  each  of which c o n t a i n e d  f o u r  
.- 

p i c t u r e s .  The  c h i l d r e n  (2- t o  3 -yea r -o lds  and 4- t o  5-year- 
- 

- ----- - - -  I 

o l d s )  u e r e  first a s k  t o  na.e each o b j e c t  d e p i c t e d  in t h e  

f o u r  pictures and  t h e n  t c  g i v e  a c l a s s  nameL% a l l  t h e  

, . p i c t & e s  i n  a g i v e n  p o s t e r  (Uhat a re  they a l i ? ) .  l o r  e x a s p l e ,  

when shown a p o s t e r  c o n t a i n i n g  a p i c t u r e  of a collie, a 
* ,  ' 2- 

- b u l l d o g ,  s pood le ,  and a german s h e p h e r d ,  t h e  c h i l d  was required 

t o  f i r s t  p r o v i d e  e a c h  s p e c i f i c  name a n d  t h e n  t o  p r o d u c e  a 
- L -  - - -- - -  - - - - - - - - - . - - - - - - - -  

- 

s u p e r o r d i n a t e  name *(h t h i s  case, ndog" o r  n a n i m a l n )  t h a t  would 

' refer t o  a l l  f c n r  p i c t u r e .  T h i s  t a s k  was r e p e a t e d  w i t h  p o s t e r s  

of a n i m a l s  and o b j e c t s  t h a t  could be l a b e l e d  by t h e  c h i l d  a t  

three d i f f e r e n t  l e v e l s  o f  g e n e j a l i t y .  For example, .  t h e  child 

was p z e s e n t e d  w i t h  f o a r  pictures of -collies, which c o u l d  be  

c a l l e d  a l l  Mcolliesw, o r  a l l  sldogsm, o r  a l l  "animals*;  foar 

, p i c t u r e s  o f  dogs,  which could be c a l l s d  a l l  "dogs* pr a l l  

* aniaaisn; a n d  four  _ p L c t - C a n i r a l ~ u b i c a - - - ~  

o n l y  a l l  u a n i n a l s " .  In t h e  a n a l y s i s  o f  t h e ~ e W ,  An- - - -  - - -  

c a l c u l a t e d ,  f o r  e a c h  a g e  g roup ,  t h e  p e r c e n t a g e  of  p o s t e r s  f o r  

which subjects i n  t h a t  a g e  group' uere c a p a b r e  of g i v i n g  s c n e  



, . -  
,.'* c l z s s  name a t  each o f  the l e v e l s  of g e n e z a l i  t y ,  which were 

, J  
s u p e r o r d i n a t e  tc a l l  of tlie o b j e c t s  d e p i c t e d  o n  a g i v e n  poster 

(e ,g , ,  "dogn o r  i l a n i ~ a l n  t o  t h e  p o s t e r  o f  f o n r  co l l ies ,  and  . c 
nanimal"  t o  t h e  p o s t e r  of f o n r  dogs). 

It was c l e a r  t h a t  while a d u l t s  p roduced  a n  a p p r o p r i a t e  
- A  - - >- - - 

class name for  a l l  p o s t e r s  of pictures, c h i l d r e n  had 

much more d i f  f i c n l t y ,  G e n e r a l l y ,  c h i l d r e n  were b e t t e r  a t  
- 

l o u e d i a t e  s u p e r o r d i n a t e  class-' l a b e l )  f o r  t h e  p o s t e r s  which 

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

pesters c o r r e s p o n d i n g  t o  h i g h e r  l e v e l s ,  For example,  i n  a  
h 

p o s t e r  s h o v i n g  p i c t u r e s  o f  f o u r  d i f f e r e n t  k i n d s  of a p p l e s ,  67% 

of the s u b j e c t s  p roduced  an  a p p r o p r i a t e  c lass  name ("apple1* o r  
- - - - - - - 

n f r u i t n  .or n f o o d n )  , but on1yP4% o f t h e  s u b j e c t s  t h e  

c l a s s  n a a e  " f r u i t R  cr nfoodl l  f o r  t h e  p o s t e r  c o n t a i n i n g  f o n r  

differeat kinds of  f r u i t ,  and  SOX produced  t h e  c l a s s  name 
a 

"food* t o  t h e  p o s t e r  c o n t a i n i n g  f o u r  d i f f e r e n t  k i n d s  of food .  

It was a l s o  a p p a r e n t  t h a t  w h i l e  a d u l t s  u o a l d  g e n e r a l l y  p r o v i d e  

the most immed ia t e  s u p e r o r d i n a t e  c l a s s  l a b e l  t o  c l a s s i f y  t h e  

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

s u p e r o r d i n a t e  o r  n o n e  a t  a l l .  Fo r  example,  p i c t u r e s  of c o l l i e s  
-- - ----- 

were l a b e l e d  a s  "dogsN,  n o t  n c o l l j e n ,  p i c t u r e s  of r o s s s  were 
- - - -- - - - 

l a b e l e d  as * f l o w e r s n ,  n o t  n r o s e s n ,  and p i c t u r e s  of Mnonkeyscl  
* 

were l a b l e d  as * a n i m a l s M ,  n o t  "monkeys". A t  t h e  same time, 
i 

approximately h a l f  to- t w o - t h i r d s  o f  t h e  c l l i l d r e n  were u n a b l e  



t o  p roduce  t h e  h i g h e s t  l e v e l  s u p e r o r d i n a t e  class l a b e l  f o r  

most  o f  t h e  c a t e g o r y  sets. F o r  example ,  where an a d u l t  uoul'd 

l a b e l  t h e  p i c t u r e s '  o f  t h e  r o s e ,  tree, c a c t u s ,  . a n d  r u b b e r  p l a n t  

a s  " p l a n t s " ,  t h e  child would l a b e l  them by t h e i r  i n d i v i d u a l  

.names o r  r e p l y  t h e y  d i d n ' t  kaow. No ch i - Id-pxoduced  - t h e  

s u p e r o r d i n a t e  " a t r a ~ s p e r t a t i o n "  a n d  "people"  labels, A-childts- 

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

on t h e  t y p e  o f  stimuli used.  

These  r e s u l t s  s u g g e s t  t h a t  most young c h i l d r e n  are n o t  

, v e r y  p r o f i y i e n t  a t  p roduc ing  c l a s s  l a b e l s  f o r  g r o u p s  of o b j e c t s  
6 

a n d  s p e c i f i c  l e v e l s .  However, A n g l i n  n o t e s  

a b i l i t y  - t o  comprehend -- these c l a s s  l a b e l s  may 
- - - - -  - - - 

be s u p e r i o r  and  a l s o ,  t h a t  t h e  c h i l d r e n  i n  t h e  s t u d y  may n o t  

have  u n d e r s t o o d  t h e  q u e s t i o n ,  W h a t  a r e  t h e y  a l l ? " .  They 

o f t e n  p roduced  t h e  a p p r o p r i a t e  c l a s s  l a b e l  when i d e n t i f y i n g  

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

dog) but d i d  n c t  p r ~ d n c e  it t o  r e f e r  t o  a  set of f o u r  

p i c t u r e s  (e.g. ,  l a b e l  "dog" t o  refer t o  a l l  o f  t h e  dog 

p i c t u r e s ) .  Also ,  the f a c t  t h a t  i n  many cases o n e  c a t e g o r y  l a b e l  

is dominant, uhether it be the i n t e r a a d i a i e  - o r _ s ! e m d i m _ t e _ -  
n 

l e v e l ,  d o e s  n o t  p r e c l u d e  the p o s s i b i l t y  t h a t  t h e  -- young c h i l d  

' may comprehend t h e  u s e  of t h e  less dominant  l a b e l .  



* ?  
" k 1 

Dunn. ' ( n o t e  3) f o u n d  t h a t  when 2- t o  3 - y e a r - o l d  c h i l d r e n  were ' 
I 

g i v e 6  items b e l o n g i n g  t o  t h e  c a t e g o r i e s  o f  foci$, a n i a a l ,  a n d .  
% I 

c l o t h i n g ,  a n d  a s k e d  them t o  i d e n t i f y  a l l  itens! b e l o n g i n g  t o  

e a c h  o f  these c a t e g o r i e s  a s  l a b e l e d  by t h e  e x & i m e n t e r ,  a l l  

t h e  s u b j e c t s  a n s w e r e d  c o r r e c t l y .  I n  a  s o b s o q o e d t  task, 

k a b j e e t s  vere alto a14 ab le  t o  p r o d u c e  a label ' f o r  t h e  iteaS. - 

14 a p r o d u c t i o n  t a s k  (Rosner  E Hayes. 1 9 7 j )  , p r ~ s c h o o l  ' and  

grade s c h o o l  c h i l d r e n  were g i v e n  c a t e g o r y  labels  ( a n i m a l s ,  

- f u r n i t u r e ,  c l o t h e s ,  a n d  f o o d ) ,  ~ n d  asked t o  v e r b a l i z e  

i n s t a n c e s  o f  t h e  category. A 1 1  r e s p o n s e s  ware j u d g e d  f o r  t h e i r  

c a t e g c x y  a p p r o r i a t a n e s s .  I t  was f o u n d  t h a t  aaoI/g p r e s c h o o l e r s ,  

the mean n u ~ t e r  o f  r e s p o n s e s  were a s  f o l l o w s :  a n i m a l s  - 12.19; 

f u r n i t u r e  - 9.22; c l o t h e s  - '9.78, a n d  f o o d  -. 10.79.- Of these - 
- -- - -  - -- 

r e s p o n s e s ,  most  o f  t h e  r e s p o n s e s  f o r  a l l  c a t e g y r y  sets  were 

a p p r o p r i a t e .  Thus ,  t h e s e '  f i v e - y e a r - o l d s  vere a b l e  t o  p r q d n c e  
\ 

I 

a p y o p r i a t s  names of items b e l o n g i n g  t o  s e m a n t i c  c a t e g o r i e s ,  

a n d  c o u l d  a p p r o p r i a t e l y  refer t o  t h i n g s  by a t  l eas t ;  two  clasg 
P 

I - 
l a b e l s .  . $3 

Nelson (1974a)  p r o v i d e d  5- t o  & y e a r - o l d  c h i l d r e n  w i t h  t h e  

names o f  t h i n g s  b e l o n g i n g  t . o  t h e s e  classes. H o s t  5-year- 

o l d  c h i l r e n  were able t o  name t h i n g s  b e l o n g i n g  t o  t h e  



c a t e g o r i e s  of v e g e t a b l e s ,  t o o l s ,  f u r n i t u r e ,  c l o t h e s ,  c o l o n r s ,  
J 

and a n i m a l s .  Approx ima te ly  a  t h i r d  o f  t h e  c h i l d r e n  were u n a b l e  

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

f l o w e r s ,  f r u i t ,  and  i n s e c t s .  

The researeh ~ + v i e w e d  i n  t h i s  s e c t i o n ,  just as t-ha-t- - - - -- 

r ev i ewed  i n  t h e  p r e v i o u s  s e c t i o n ,  s u g g e s t s  t h a t  a  m a j o r i t y  o f  2- 

t o  5 -yea r -o ld  c h i l d r e n  can classify v a r i ~ u s  o b j e c t s  o r  t h i n g s  a t  

two o r  more l e v e l s  of g e n e r a l i t y  b i t  t h a t  t h e  l e v e l  o f  

g e n e r a l i t y  of p a r t i c u l a r  c l a s s  l a b e l s  spo+aneously used b y  

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

* c a t e g o r i z e d .  A s  b e f o r e ,  t h e  q u e s t i o n  r e m a i n s  a s  t o  whether  

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

o b j e c t s ,  o r  whether t h e y  - have  - an - -- u n d e r s t a n d i n g  - - of -- - - 

.+ - 

c l a s s - i n c l u s i o n  and  m u t u a l - e x c l u s i o n  i n  h i e r a r c h i c a l l y  o r g a n i z e d  
4 

c a t e g o r i e s .  

111.. S e m a n t i c  Heaory Research:  , 

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

i n  t h i s  s e c t i o n  is  conce rned  v i t h  how more d i r e c t  pe r fo rmance  ' 

measures, e . g .  r e a c t i o n  time, c a n  be used  t o  r e v e a l  a 

h i e r a r c h i c a l  o r g a n i z a t i o n  o f  c o n c e p t s  i n  memory. A c o n c e p t  i n  



memory is i n d e x e d  by a v o r d  and, f c r  t h i s  r e a s o n ,  t*vord" and  

n c o n c e p t w  a r e  t y p i c a l l y  used i n t e r c h a n g e a b l y  i n  t h i s  r e s e a r c h .  

F o r  t h e  same r e a s o n ,  o n e  speaks o f  seaantic o r g a n i z a t i o n  

i n s t e a d  of c o n c e p t u a l  o r g a n i z a t i o n .  T h e r e  h a s  been  a c o n s i d e r a b l e  

a i o u n t  of  research and  writing on s e m a t i c  memory and 
- - - - - 

o r g a n i z a t t o n  in t h e - p a s t  t e n  pears (see SmZth, 1976, - for  a 

r e v i e w ) ,  most o f  i t  done  w i t h  c o l l e g e  s t u d e n t s .  R e c e n t l y ,  t h e r e  

h a s  been a d e v e l o p i n g  interest i n  semantic o r g a n i z a t i o n  i n  

c h i l d r e n .  T h i s  r e s e a r c h  can  be u n d e r s t o o d  i n  t e r n s  of 

Q u i l l i a n a  s h i e r a r c h i c a l  network n o d e l  o f  memory ( 

1969; C o l l i n s  & Q u i l l i a n ,  1969). Accord ing  t o  this model, 

s e m a n t i c  i n f o r m a t i o n  is  s t o r e d  i n  a  h i e r a r c h i c a l  n e t v o r k  such  

a s  t h a t  shown i n  F i g u r e  2. 

- - 

Figure 2 .  Q u i l l i a n  @ s ~ i e r a r c h i c - a l  Network Model ( Q u i l l i a n ,  1969) 

B i r d  - ( h a s  wings) ~ P i s h  - ( h a s  f i n s )  

x f c a n e *  - -  tcan s w i m )  i - - 

Canary  - (can s i n g )  Salmon - (is pink) 

(is ye l low)  ( is  e d i b l e )  



\ 
Ye a r e  c o n c e r n e d  here w i t h  o n l y  o n e  o f  t h e  major1,  

I 
p r o p e r t i e s  o f  t h i s  model, namely ,  t h a t ,  d i f f e r e n t  words a t  

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

h i e r a r c h y .  T h u s  "canary1@ is a t  t h e  lowest l e v e l ,  I fb i rd**  a t  t h e  

n e x t  highest l e v e l ,  and l f a n i a z l l f  a t  t h e  h i g h e s t -  level in -khe - - - - - 

h i e r a r c h y  showri i n  f i g u r e  2. T h e  i m p l i c a t i o n s  o f  t h i s  n o d e l  f o r  

c s r t a i n  t y p e s  o f  t a s k s ,  on t h e  a s s u m p t i o n  t h a t  " c a n a r y M  and 

f l 'b i rdn a r e  c l o s e r  t h a n -  l f c a n a r y U  a n d  f l an imalqf ,  a r e  

s t r a i g h t f o r w a r d .  I n  a r e a c t i o n  time t a s k ,  for  e x a m p l e ,  i t  i s  

p r e d i c t e d  t h a t  t h e  v e r i f i c a t i c n  o f  t h e  s e n t e n c e ,  w B  c a n a r y  i s  a 

b i r d e n  would  be q u i c k e r  t h a n  t h e  v e r i f i c a t i o n  of t h e  s e n t e n c e ,  
t 

"A c a r i a r y  i s  a n  a n i m a l o n  V e r i f i c a t i o n  i s  quicker b e c a u s e  t h e r e  

i s  o n l y  o n e  r e l a t i o n a l  l i n k  be tween  I f c a n a r y n  a n d  " b i r t i f l  a n d  

two l i n k s  -between "canakyf f  a n d  l lanimal ."  

I 

' F i h i l e  n c t - e v e r y b o d y  a g r e e s  with t h e  d e t a i l s  of  C o l l i n s  G - 
I 

I Q u i l l i a n ' s  model  (see  Anderson  E Bower, 1973; Norman & Bobrow, I ,  

C 

1976, a n d  S m i t h ,  Shohen, G R i p s ,  1974) ,I> i t  i s  g e n e r a l l y  a g r e e d ,  
I 

t h a t  s e m a n t i c  c o n c e p t s  a r e  o r g a n i z e d  i n , h i e r a r c h i c a l  caass 
6- i, 

r e l a t i o n s .  One p r o p e r t y  af s u c h  a n  o r g a n i z a t i c n  would b e  t h a t  

t h e r e  s h o u l d  be more  r e t r i e v a l  co -nfns ion  b e t m a  c l o ~ & & y ~ ~ ~ ~  - 

r e l a t e d  s u b s e t - s u p e r o r d i n a t e  terms (e. g. b i r d - t o - c a n a r y )  t h a n  

b e t  ween d i s t a n t l y  r e l a t e d  s u b s e t - s u p e r o r d i n a t e  terms (e.9. 

c a n a r y - t o - a n i m a l )  . - 



Thus, S t e i n b e r g  & Anderson  (1975) a t t e 3 p t e d  t o  d e t e r m i n e  

w h e t h e r  t h e  s e m a n t i c  o r g a n i z a t i o n  of k i n d e r g a r t e n  a n d  first 

g r a d e  c h i l d r e n  c o u l d  be u n d e r s t o o d  i n  t e r h s  of a h i e r a r c h i c a l  
d 

n e t w o r k  model. They p r e s e n t e d  5- t o  6 - y e a r - o l d  c h i l d r e n  w i t h  a 

series of target  pictures. After each t a r g e t  p i c t u r e  ( p a i r e d  * 

with' a  d i s t r a c t c r  p i c k u r e )  , the child was @=en a retz-Luea-l--- - -  --y 

c u e ,  and a s k e d  w h i c h  p i c t u r e  made t h e n  think of the  ' r e t r i e v a l  

c u e *  word. The r e t r i e v a l  c u e  c o n s i s t e d  of t h e  t a r g e t  noun  ( t h e  

p i c t u r e  l a b e l )  a n d  f o u r  r e l a t e d  words .  The r e l a t e d  words  were a 

c l o s e  s u p e r o r d i n a t e  (CS) , a r e m o t e  s u p e r o r d i n a t e  (RS) , a  close 

cohyponym (CC) ,  a n d  a r e m o t e  cohyponym (RC) .  Cohyponyms were 

words  which name members o f  a ccmmon c l a s s .  F o r  exampbe,  f o r  

t h e  t a r g e t  p i c t u r e  * d o g 1 ,  t h e  c l o s e  cohyponym was ' ca t ' ,  t h e  

r e m o t e  cohyponym was  * h i p p o p o t a m u s e ,  t h e  close s u p e r o r d i n a t e  
- - - - - -- -- - 

was ' p e t * ,  a n d  t h e  r e m o t e  s u p e r a d i d a t e  was ' a n i m a l ' .  T a r g e t  

pictures and  related words were c h o s e n  from t h e  categories o f  

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

t o y s ,  a n d  v e h i c l e s .  

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

reca l l  o f  p i c t u r e s  when t h e  r e t r i e v a l  c u e  was t h e  ncun naming 

t h e  t a r g e t  picture, 85% o _ f  t h e _ p _ i c t t u r e e s - w e s e ~ e c a l l n i i ~ a -  

f u n c t i o n  o f  t h e  close s u p e r o r d i n a t e  c u e  and a p p r o x i r n a t e l q  70%- - - 

as a f u n c t i o n  of b c t h  t h e  remote s u p e r o r d i n a t e  c u e  a n d  t h e  
* 

c l o s e  cohyponyn  word. Only  40% of  t h e  p i c t u r e s  were r e c a l l e d  a s  

a  f u n c t i o n  of t h e  r e m o t e  cohyponym cue. I n  a l l  c a t e g o r i e s ,  
1 

,* 



e x c e p t  t h e  p s o p l e  c a t e g o r <  t h e  close c a p e r o r d i n a t e  l e d  t o  

b e t t e r  r e c a l l  t h a n  t h e  r e m o t e  s u p e r o r d 5 n a t e .  Both t h e  close and 
a. / 

t h e  r e m o t e  s u p e r o r d i n a t e  are seen a s  h e  cleseiy r e l a t e d  t o  

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

- - - 

These  t e s u l t s  s u g g e s t  t h a t  5- t o  6 -yea r -o ld  c h i l d r e n  h a v e  

o r g a n i z e d  ,words  i n  terms of s u b o r d i n a t e - s u p e r o r d i n a t e ,  

s e ~ a n t i c  r o l a t i c n s  o r ,  r a t h e r ,  $ h a t  t h e s e  t y p e s  o f  r e l a t i o n s h i p s  

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

Mans f i e ld  (1977) employed a f a l s e  r e c o g n i t i o n  t a s k  to  

d e t e r m i n e  t h e  e x t e n t ,  t o  which young c h i l d r e n  encode  words  a l o n g  

t h e  same s e m a n t i c  d imens ioh  used  by a d u l t s .  ~ a ' n s f i e l d  r e p o r t s  
- - - - - 

t h a t  s z u d i e s  of -false r e c o g n i t i o n  i n  -k inde rga r t - en  c h i l d r e n  have  

found t h a t  words  s t r o n g l y  a s s o c i a t e d  w i t h  t a r g e t  words  a r e  more 

l i k e l y  t o  be f a l s e l y  r e c o g n i z e d  t h a n  a r e  u n r e l a t e d  words.  
't 

M a n s f i e l d  s t u d i e d  5 - y e a r - o l d s  , f i r s t - g r a d e ,  and  t h i r d - g r a d e  

children. 6 c h i l d  w i s  presented w i t h  a s e n t e n c e ,  f o l l o w e d  by an 

a d d i t i o n a l  (p robe )  word, and a s k e d  t o  d e c i d e  whe the r  the probe  

\ 
+ 

. word f o l l o w i n g  t h e  s e n t e n c e  had  a l s c  been p r e s e n t  i n  t h e  

p r e v i o n s l y  p r e s e n t e d  s e n t e n c e .  T a r g e t - p r o b e  word p a i r s  were 

s u b o r d i n a t e - s u p e r o r d i n a t e  (e. g., hor se -an ima l )  r e l a t i o n s ,  and  
I 

no r e l a t i o n s  ( e - g .  , a p p l e - c l o t h e s )  . 







w i t h  r e g a r d  t o  c l a s s - i n c l u s i o n  was o r i g i n a t e d  b y  P i a g e t .  

I n h e l d e z  6 Piaget (1958) t e s t e d  young c h i l d r e n ' s  u n d e r s t a n d i n g  ' 

o f  t h e  p r i c i p l e s  o f  c l a s s - i n c l u s i o n  by p r e s e n t i n g  5- t o  

10 -yea r  old c h i l d r e n  w i t h  p i c t u r e s  of flcwers < c o n s i s t i n g  of 

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

q u e s t i o n z e d  a s  to w h e t h e r  t h e r e  were ~ @ a o r e  p r i m u l a s  cr more 
IY 

p, - ed - 
f l o w e r s " ;  III many cases, a f t e r  a n s w e r i n g  t h i s L d l F e c t  - q u i i s t i o n ,  

t h e  c h i l d  would be a s k e d  f o r  a v e r b a l  e x p l a n a t i o n  o f  h i s  

answer .  The t y p e  of v e r b a l  e x p l a n a t i o n  g i v e n  was c r u c i a l  for 

I n h e l d e r  6 PLage t  t c  d e c i d e  whe the r  t h e  c h i l d  had  or had  n o t  

'.mastered c l a s s - i n c l u s i o n .  

Based on  t h i s  method, I n h e l d e r  & P i a g e t  c o n c l u d e d  t h a t  n o t  

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

u n d e r s t a n d  fozmal c l a s s - i n c l u i c n  a n d  t h a t  n t h e  w h o l e - r e k a i n s  - I - 

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

component p a r t s n  (p. 109).  I c t e r e s t i n g l y ,  I n h e l d e s  & P i a g e t  

f o u n d  t h a t  s u b j e c t s  d i d  much pocrer on  q u e s t i o n s  r e l a t i n g 1  b i r d s  
3 

t o  a n i m a l s ,  and s u b s e q u e n t l y  c o n c l u d e d  t h a t ,  since classes o f  
I 

a n i m a l s  a r e  more a b s t r a c t  t h a n  c l a s s e s  of f l o w e r s ,  t h e  a b i l i t y  

t o  m a n i p u l a t e  m o r e ' a b s t r a c t  classes l a g s  b e h i n d  t h e  a b i l i t y  t o  
-, a - - m a n i p u l a t e  c o n c r e t e ,  f a m i l i a r  classes. 

- -- - - - - - - - - - -- 

- 

been  g e n e r a t e d  a t t e m p t i - n g  t o  d i s c e r n  why c h i l d r e n  f a i l  on t h e  

c l a s s - i n c l u s i o n  q u e s t i o n s ,  and what a r e  t h e  i m p l i c a t i o n s  f o r  

a s s e s s i n g  t h e  c h i l d *  s 'knowledge  o f  . c l a s s - i n c l u s i o n .  



"-I Smedslund (1965) i n v e s t i g a t e d  t h e  i d e a  t h a t  t h e  r emova l  
c 7  

f rom s i g 6 t  of t h e  s t i m u l i  d e f i n i n g '  t h e  classes ro'uld facili-Xite '1 

t h e  t a s k  o f '  c mpar ing  s u b c l a s s  t o  t o t a l  C l a s s . ,  Smedslund C1 
(1964) u s e d  p i e c e s  of l i n o l e u m ,  c o n s i s t i n g  .of round w h i t e  

p i e c b s  a n d  s q u a r e  w h i t e  p i e c e s .  The  s t i m u l i  were a c t u a l l y  
- L L - - ~ ~ - -  -- - -- 

a- -- --- - A - 

- p r e s e n t ,  t h e n  c o v e r e d  immed ia t e ly  p r i o r  t c  t h e  c l a s s - i n c l u s i o n  

q u e s t i o n ,  a n d  then uncove red  and t h e  q u e s t i o n  r e p e a t e d .  

s n e d s l u n d  f cgsd t h a t  there ras a  ;apid=-set  sf the abifkty  tc -- 

p a s s  t h e  c l a s s - i n c l u s i o n  q u e s t i o n ,  f rom t o t a l  f a i l u r e  b e f o r e  

a g e  f i r e  t o  a l m o s t  t o t a l  mastery a f t e r  a g e  s e v e n .  50% o f  t h e  

s i x  y e a r  o l d s  were a b l e  t o  answer t h e  q u e s t i o n s  c o r r e c t l y .  He 

a l s o  found  t h a t  a l m o s t  15% of t h e  y o u n g e s t . c h i l d r e n  c o u l d  p a s s  
, i 

t h e  q u e s t i o n s  i t h  t h e  ects c o v e r e d  up, hut f a i l e d  when t h e  u 
f o l l o w e d  up S m e d s l u m d * ~  i d e a s  by u s i n g  

n a t u r a l  c a t e g o r i e s  (e. g. o w l s  and o t h e r  b i r d s :  r o s e s  and  
/ 

f l o w e r s ,  d o g s  and a n i m a l s )  and found  t h a t  4- t o  5 - y e a r - o l d  

c h i l d r e n  d i d  s i g n f i c a n t l y  bet ter  when q u e s t i o n s  were a s k e d  

w i t h o u t  i e f e r e n c e  t c  a c t u a l E  p i c t u r e s  t h a n  when p i c t u r e s  were 

a v a i l a b l e .  Wohlwi 11 found  t h a t  i n s t r u c t i o n s  t o  c o u n t  t.he 

e 1 e ~ s n t . s  o f  t h e  s u p e r o r d i n a t e  c l a s s  a n d  t h e n  t h o s e  o f  t h e  
-- - 

-- , 
s u b o r d i n a t e  c l a s s ,  a l s o  f a c i l i t a t e d  per formance ,  a l t h o u g h  n o t  a s  

much as t h e  F a r e  v e r b a l  q u e s t i o n i n g  d i d .  These  r e s u l t s  l e d  

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



I - - -- ------ - - - P' - - 
que;$ion, p r e s e n t g d  w i t h  t w o  c o n t r a s t i n g  subcl&3$..kf, i.ret$lted i n  - i - - 

h ,  

2%- 
CX- a s t r o n g  p e r c e p t u a l  se+ t o  t r a n s l a t e  t h e . c l a s s - i d c l m s i o n  n~ 

0 *- -, - 
% 

' - -  q u e s t i o n  i n t o  a s u b s e t  compar i son  b u e s t i g &  He a l s o  n o t e d  t h a t  -.* - 
<- . 5. . s= 

c l a s s - i n c l u s i o r  pe r fo rmance  d i d  n o t  C o r r e l a t e  v i t h  o t h e r  t y p e s  
, .+ 

o  t p i a g e t i a n '  l o g i c a l  r e a s o n i n g  t e s t s  and  s u g g e s t e d  t h a t  
I 

c l a s s - i n c l u s i o n  r e s p o n s e s  s h o u l d  be  r e l a t e d  t o  t h e  pe r fo rmance  , 
- -  A - - - -- +-- 

o f  c h i l d r e n  on t a s k s  " i n v o l v i n g  a  h 5 e r a r c h i c a l  o r g a n i z a t i o n  3 

among s u b c l a s s ,  c l a s s ,  and  s u p e r o r d i n a t e  c l a s s u  (p. 464). 
% 

e - -- 
- - - - 

Ahs & Yonniss  (1970) u sed  p a p e r  c u t o u t s  of c a t s  and dogs,  

and red and  ye l low f l o w e r s ,  a n d  & l e d  t h o  p r o p o r t i o n s  between 
-r 

t h e  s u b c l a s s e s  (e .g ,  f r d m - f o u r  d o g s  and  f o u r  c a t s  t o  e i g h t  dog6 

and np cats)  and  t h e  r e l a t i o n a l  term used  i n  t h e  

c l a s s - . i n c l u s i o n  q u e s t i o n  .(more A o r  more.$ ,  v e r s u s  fewer -K o r  
- - 

.- - - - - - - L- 

fewer B)  . T h e y  f o u n d G t h a t  t h e  s u b c l a s s  r a t i o  had a very  s t r o n g  
.. 

P 

r i  

effect: t h e  g r e a t e r  t h e  i n b a l a n c e  between s u b c l a s s e s ,  t h e  more ,f-I 

f r e q u e n t  t h e  e r r o r s .  E r r o r s  ware a l s o  g e n e r a l l y  i n  f a v d r  o f  ii& - 
U 

l a r g e r  s u b c l a s s .  P e f o r n a n c e  was g r e a t l y  f a c i l i t a t e d  on t a s k - s  i n  -' * 
' f 

which e q u a l  size s u b c l a s s e s  -were used ,  i n  t a s k s  i n  which t h e  

c l a s s - i n c l u s i o n  q u e s t i o n  was expanded t o  f a c i l i t a t e  a s a b c l a s s -  

s u p e r o r d i n a t e  i n t e r p r e t a t i o n  cf the q u e s t i o n  r a t h e r  t h a n  a  

s u b c l a s s  compar i son ,  a n d  06 t a s k s  i n  w h i c h  r o r r e c t i o n s  were 
- ,  - -- - -- - - 

provided .  A h  & Youhiss  conc luded  t h a t  t h e  I fpr imary r e a s p  f o r  
- - 

c h i l d r e n '  s - f a i l u r e  is t h e i r  

t o  t h e  e x c l u s i o n  of c o n s i d e r i n g  one  s u b p l a s s  i n  r e l a t i o n  t o  

s u p r a o r d i n a t e  c l a s s ~ l  (p. 141).  The f o r m a t  o f  q u e s t i o n i n g  b i a s e s  
ir 

/ 

*A- 

7 k/ #-& 



- -  

subjects t o  f o c u s  on the n u m e r i c a l  difference between 

s u b c l a s s e s ,  "That t h e  s a m e $ c h i l d r e n  who f o c u s e d  o n  t h e  s u b c l a s s  

dif fezen-ce i n i t f i l l  y c o u l d  with non-inf  o r n a t i o n  giving 

c a r r e c t i o n  i r n e d i a t e l y  ref oyos on the .  i n c l u s i o n  r e l a t i o n  

sug4gasts t ba tk thhey  had u n d e r s t o o d  i n c l u e i o n ,  b u t  f a i l e d  t o  

per form a p p r o p r i a t e l y .  (F. 142)  

- -- -- 

Recen t  e x p e r i m e n t s  by Markman 

f irst  g r a d e  c h i l d r e n  

c l a s s - i n c l u s i o n  t y p e  

a r e  &signed w i t h o u t  

Harkman (1973) made 

and a sked  q u e s t i o n s ,  

- .  f a m i l y  of dogs,  here 

are much more 

( I  973; 1978) have - - s h o v n - t h a t  

q u e s t i o n s  when c l a g s e s  and s u b c l a s s e s  

using e x a c t  n a t u r a l  l a n g u a g e .  l a b e l s .  - c. eZ 

use of t h e  p o n c e p t  *family* 

s u c h  as; "Here i s  a p i c t u r e  of a 

a re  m o t h e r  and f a t h e r  dogs ,  and h s r e  a r e  

baby dogs.  Now, who would-have more pets,-_soheone-ubo owled- - --- 
- - 

baby dogs or  someone who owned t h e  f ami ly?"  I n  a n o t h e r  

e x p e r i s e n t ,  Markman (1  978) manipulated pa r t -who le  cornpaxisons 

i c v o l v i n g  classes. I n  two c o n d i t i o n s ,  one .in which t h e  d i s p l a y  

was h i d d e n  from t h e  c h i l d ,  sb t h a t  e m p i r i c a l  ( c o u n t i n g )  means of 

a a k i n g  a j o d g ~ e n t  u a s  w i t h h e l d ,  and t h e  other i n  v h i c h  t h e  

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

)a was subord ina ted  t o  a f miliar class, s h e  found t h a t  s u b j e c t s  

c l a s s - i n c l u s i o n  problem c o r r e c t l y  when ' e m p i r i c a l *  means of 

quantif i c a t i a n  mere u ~ a v a i l a b l e .  Markaan t h u s  c o n c l u d e d  t h a t  



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

. by an e m p r i c a l  ( o b j e c t  c o u n t i n g )  a p p r o a c h  to t h e  prbblem r a t h e r  

t h a n  t h e  use  of l o g i c a l  p r i n c i p l e s .  She  states,  however,  t h a t  

the r e l a t i v e l y  young c h i l d  d o e s  h a v e  a t  l eas t  a r u d i m e n t a r y  
* 

a b i l i t y  t o  a p p p a t e - l o g i c a l  ~rinciples, -- 

-- 
- A -- - 

Io a review of  the c l a s s - i n c l u s i o n  f e s e a r c h ,  and . - .- -- 
/' 

' Bailace (1972) n o t e  t h a t  the f a i l u r e  on t h e  t r a d i t i o n a l  

c l a s s - i n c l u s i o n  t q s k  c a n  be c h a r a c t e r i z e d  e i t h e r  - a s  a  - 

p' rocessing f a i l u r e  o r  a s  an e n c o d i n g  f a i l u r e .  A p r o g e s s i n g  

fa i lare  a r i s e s  when t h e  c h i l d  is u n a b l e  t o  a p p r e c i a t e  the 

r e l a t i o n s h i p  of a s u b c l a s s  t o  a s u p e r o f d i n a t e ,  a n d  make t h e  
-3 .=+ 

a p p r o p r i a t e  s i ze -compar i sons .  An encod& - f a i l u r e  r e s u l t s  fro; 

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

t o  a ccaparfsun b e t u e e ~  two -relatea-sttbclasses. T h i s - l a t t s r  - -- 

e x p l a n a t i o n  &ems t o  b e  t h e  p o s i t i o n  t a k e n  by  most r e s e a r c h e r s .  

i loh lwi l f  notes t h a t  "even t o  an a d u l t  t h e r e  a p p r e a r s  some th ing  

t r i c k y  a b o u t  a quest ion s u c h  as '*are t h e r e  s o r e  p e a r s  o r  more 

* 
gone of these s e a r c h e r s ,  however,  d i s w d  t h e  n o t i o n  t h a t  Y' .c 

t h e  c h i l d ' s  c o n c e p t u a l  and  c l a s s i f i c a t i o n  a b i l i t i e s  g o  t h r o u g h  
- -- 

stages of d e v e l o p r e n t ,  b u t  o n l y  c o n t e n d  t h a t  t h e  traditional 

- - c l a s s - i n c l u s i o n  q u e s t i o n  i s  E o t  a means of 

d e t e r m i n i n g  t h e  young c h i l d ' s  +sue  knowledge a n d  use of 

s u b c l a s s - s u p e r o r d i n a t e  r e l a t i o n s h i p s ,  n o r  of h i e r a r c h i c a l  

cf assifica t i o n  s t r u c t u r e s  i n  g e n e r a l .  
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q u e s t i o n s  e i t h e r  a s k e d  s u b j e c t s  w h e t h e r  o b j e c t s  c o u l d  be 

A 
l a b e l e d  b y  two ndmes (e.g., -1s t h i s  ( p i c t u r e  of a p p l e )  c a l l e d  - 
a f r u i t  and  a food?u )  ,, or  a s k e d  t h e a  t o  f i n d  o b j e c t s  that v e r e  

l a b e l e d  b y  two names, ( e . g . ,  " f i n d  a p i c t u r e  t h a t ,  i s  c a l l e g  a - - 
- - f ;  Y 

f r u i t  and  a foodgg ) .  
. * ^  

-- - - 

The ~ a i n  purpose of s t u d y  2 was t o  t e a c h  scme o f  t h e  sank a 
5- t o  6 - y e a r - o l d s  t e s t e d  i n  study 1 a  h i e r a r c h y  of a r b i t r a r y  

( a r t i f i c i a l )  c a t e g o r i e s :  I E -  t h e  f irs t  phase o f  s t t l d y  ' 2 c h i l d r e n  ;P 

v e r e  t a u g h t  t h e  @ v e r t i c a l 8  l i n k s  b e t v e e n  t h e  first a n d  s econd  

l e v e l ,  a n d  b ~ t w e e n  t h e  second: and t h i r d  l e v e l  o f  a t h r e e - l e v e l  
J 

h i e r a r c h y .  The q u e s t i o n  was, c o u l d  t h e y  i n f e r  t h e  e n t i r e  

h i e r a r c h i c a l  s t r u c t u r e  from h a v i p g  l e a r n e d  the s e p a r a t e  l i n k s ?  

B s e c o n d  q n e s t i c n  c c n c e r n e d  w h e t h e r  t h e  children c o u l d  show 
- - -  - - - - -- - -  A 

t h a t  t h e  ' h o r i z o n t a l @  l e v e l - 2  c a t e g o r i e s  were 
C 

- m u t u a l l y - e x c l u s i v e ,  a s  well as d e m o n s t r a t e  u n d e r s t a n d i n g  of t h e  

* 
c i a s s - i n c l u s i v e  @ v e r t i c a l '  s t r u c t u r e .  The second p h a s e  o f  

P 
s t u d y  2 c o n s i s t e d  o f  a  r e p l i c a t i o n  of t h e  s o r t i n g  e x p e r i m e 6 t  of 

s t u d y  1, w i t h  o n e  of the o r i g i n a l  sets o f  n a t u r a l  c a t e g o r i e s .  

S i o c e  t h e  same s u b j e c t s  were u t i l i z e d  i n  s t u d y  1 and s t u d y  2, 

i t  u a s  p o s s i b l e  t o  d e t e r m i n e  (a) w h e t h e r  t h o s e  s u b j e c t s  who 

had shown knowledge o f  h i e r a r c h i c a l  - - - - - o r g a n i z a t i o n  - - - - - - - o f  n a t u r a l  -- -- - - - 

c a t e g o r i e s  i n  s t u d y  1 also  learned a h i e r a r c h y  of a r b i t r a r y  
- 

c a t e g o r i e s ,  and  (b)  whe the r  t h o s e  s u b j e c t s  who had  riot shown a 

k n c u l e d g e  of t h e  h i e r a r c h i c a l  o r g a n i z a t i o n  o f  t h e  n a t u r a l  

c a t e g o r i e s  i n  s t u d y  1, b u t  who had  l e a r n e d  t h e  a r b i t r a r - 2 .  '- 



h i e r a r c h y  

knowledge 

I categories i n  

of study 2 ) .  

hierarchical organization of t h e  natural 

the f i r s t  phase of study 2, would a l s o  s h  - 

t h e .  repeated sox t i n g  task ( i n  t h e  second phase 

I 



STUDY 1 

N i n e t y - s i x  s u b j e c t s ,  4 8  boys and 4 8  g i r l s ,  were randomly 

c h o s e n  f rom t h e  k i n d e r g a r t e n  ' c l a s s e s  o f  f i v e  elementary * 

s c h o o l s  w i t h i n  t h e  . C o q u i t l a a  S c h o o l  Board  District. 
7 

Approx ima te ly  20 c h i l d r e n ,  h a l f  f e m a l e  and h a l f  n a l e  were 

s e l e c t e d  f rom each c l a s s .  T h e  c h i l d r e n  r a n g e d  i n  a g e  from 5 

y e a r s  4 a o n t h s  t o  6 y e a r s  8 months, and  t h e  mean a g e  was 

S t i m u l i :  

Two sets of p i c t o r i a l  s t i m u l i  were used  i n  t h e  s t u d y .  
u 

P i c t u r e s  were c u t  o u t  E r o m ~ m a g a z i n e s  a n d  p a s t e d  o n  10 x 15 cm 

c a r d s .  One set, c a l l e d  t h e  f o o d  s t i m u l u s  set, c o n s i s t e d  o f  16 

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

;fruits ( a p p l e ,  banana, - - strawberries, - - - - -- - a n d  - g r a p e s ) ,  - - - f o u r  

e x e m p l i f i e d  the c a t e g o r y  ' v e g e t a b l e *  ( c a r r o t s ,  c o r n ,  tomato ,  
- - 

and  p e a s ) ,  f o u r  p i c t u r e s  were ' o t h e r  f o o d *  ( r o a s t  c h i c k e n ,  

s a l ad ,  e g g s ,  and a p i e c e  o f  p i e ) ,  and Four were 

8nonfood*  (mouse, f r o g ,  h o r s e  and c a t ) .  F i g u r e  3 p r e s e n t s  t h e  
e 



h i a r a r c h i c a l  o r g a n i z a t i o n  of t h e s e  s t i m u l i .  T h e  second  -set, I 

c a l l e d  the a n i m a l  s t i m u l u s  set, c o n s i s t e d  of 16 p i c t u r e s ,  f o u r  I 

p i c t u r e s  r e p r e s e n t i n g  t h e  c a t e g o r y  ' b i r d '  (owl, s e a g u l l ,  e a g l e  

and duck) . f c u r  r e p r e s e n t i n g  t h e  c a t e g o r y  'dog1 ( co l l i e ,  g e r a a n  I 

s h e p h e r d ,  pood le  a n d  b u l l d o g )  bK2 f o u r  p i ~ t o r e s  r e p r e s e n t i n g  

a d d i t i o n a l  . o t b e r  an ima l s*  (mouse, frog. . h o r s e ,  and cat) -anh - 

f o u r  pictures r e p r e s e n t i n g  (toma t o ,  

and r o a s t  c h i c k e n ) .  F i g u r e  4 p r e s e n t s  t h e  h i e r a r c h i c a l  

o r g a n i z a t i o n  of t h e s e  s t i m u l i .  

banana,  

F i g u r e  3: B i e r a r c h S c a l  o r g a n i z a t i o n  of food  c a t e g o r y  s t i m u l u s  - set  

r 
a p p l e  
banana 
strawberries 
grapes 

c a r r o t s  
c o r n  

Foo d v e g e t a b l e  tomato 
p e a s  



F i q u r e  4: H i e r a r c h i c a l  organizat ioq o f  a n i ~ a l  c a t e g o r y  stimulus 
set 

€613 h - --- - 
- 

gernan s h e p h e r d  
Dog p o d  le 

b u l l d o g  

our- 
- -- - -- - -- - 

A n d a a l  B i r d  
0 

Qther  - 

I 

Nan-animal  - c o r n  ., 
r o a s t  chicken 

J 

I 
' . 

' T h e s e  i t e m  a n d  t h e s e  c a t e g o r i e s  were c h o s e n  b e c a u s e  
f -  

p r e v i o u s  r e s e a r c h  ( R o s c h i  1975; Turgeon  E Hall,  1977; a n d  
E 

Bnglkn, 1977) i n d i c a t e d  t h a t  5- t o  6 - y e a r - o l d  c h i l d r e n  c a n  
B 

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

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

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

t y p i e & f  e r e s p h r s  o f  t h e c a t e g o r i ; e r x n d ,  in --cases, t h r -  

c h i u r e a  c u  d i s t i n q i s h  a n d  h b o l  ~&&~cu~FJw-s~ + h e  - 

s p e c i f i c  names  o f  t h e  s t i m u l u s  p i c t u r e s  are a l s o  common words  

a ~ p e a r i n g -  on t h e  word f r e q u e n c y  lists of  young c h i l d r e n  
81 - < 

( B i n s l a n d ,  1945). 



P r o c e d u r e  : 

-4 

~ a c h  c h i l d  was i n d i v i d u a l l y  t e s t e d  by a s i n g l e  

e x p e r i m e n t e r  i n  a n  i s o l h t e d  room. Twenty- four  b o y s  a n d  24  g i r l s  

were r andomly  a r s i g n e d  t o  t h e  food  s t i n n l u s  set  a n d  24 b o y s  
- 

and  24 girls +a %he aaimal s % i & w l u s  s e t .  
8 

I d e n t i f i c a t i o n  Task: 

' E a c h ' c h i l d  "as p r e s e n t e d  dtb a l l  16 p i c t u r e s ,  i d  two '  s e t s  

of  s i g h t  p i c t u r e s  e a c h .  I n  t h e  f i r s t  set, two of  t h o  e i g h t  

p i c t u r e s  were ra r idomly  c h o s e n  from the f o u r  t h a t  b e l o n g e d  t o  s 

J , 
t h e  c a t e g o r y  b e i n g  t e s t e d ,  a n d  t h e  o t h e r  s i x  were randomly  

s e l e c t e d  - from t h e  r e m a i n i n g  - t w e l v e  - s t i n n l i .  - The second s e t  
- - - -  - -  -- 

c o n s i s t e d  of t h e  8 r e m a i n i n g  items. Each  c h i l d  was a s k e d  t o  
- 

i d e n t i f y  p i c t u r e s  b e l o n g i n g  t o ,  s a y  t h e  c a t e g o r y  ' f r u i t *  (i.e., 

show me t h e  f r u i t  p i c t u r e s ? )  for e a c h  set. Thgn, a l l  p i c t u r e s  

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

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

t h e  c a t e g o r y  ' v e g e t a b l e * .  p i c t u r e s  rere a g a i n  s c r a m b l e d  a n d  t h e  

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

C f o d  ' est+go-r-~, - ~ b - s a m p t n r r e d u r e s f  a l l o w e U o r c f i i J & r e n ~ ~ ~  

p r e s e n t e d  w i t h  t h e  a n i m a l  p i c t u r e s ,  a n d  t h q  were a s k a d  - t o  - , 

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

and a n i m a l .  Each c h i l d  was a s k e d  t o  p o i n t  o u t  p i c t u r e s  and n o t  . 

t o  s o r t  o r  p u t  t h e n  t o g e t h e r .  The e x p e r i m e n t e r  f e l t  t h a t  a n y  
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- -- 
A 

-- -- 

L 
b i r d -  dog- a l ;  b i r d - a n i m a l - d o g ;  a n i m a l - b i r d - d o g ;  

L-% 

a n i m a l - d o g o b i r d ;  d o g - b i r d - a n i m a l ;  b i r d - a n i m a l - d o g .  P o u r  b o y s  a n d  

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

p r e s e n t  a t  i o n  , ~ r d e r  ,- . . .  
0 

S o r t i n g  Task :  

~ n  /is t a s k ,  tk s a m  st imii re re  use: a s  i n  t h e  
- - 

i d e n t i f i c a t i o n  t a s k .  E a c h  c h i l d  was p r e s e n t e d  kth a l l  the 

items i n  t h e  s t i m u l u s  set a n d  asked t o  scrt t h e  p i c t u r e s  
-I- 

b e l o n g i n g  t o ,  s a y  t h e  c a t e g o r g  * f r u i t J .  i n t o  a s i n g l e  p i l e  

(e.g.. @ 'pu t  a l l  t h e  p i c t u r e s  of f r u i t s  i n t o  a  p i l e q a )  Then, 

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

t h e  c h i l d ,  t h e  c h i l d  was asked t o  n p u t  a l l  t h e  p i c t u r e s  of 
- - 

v e g e t a b l e s  i n t o  a  p i l e .  The above-procedure  was likeiise 

f o l l o w e d  f o r  c h i l d r e n  s o r t i n g  t h e  b i r d  a n d  d o g  c a t e g o r i e s .  A 1 1  

c h i l d r e n  were a s k e d  t o  s c r t  t h e  f r u i t ,  t h e q  t h e  v e g e t a b l e  

c a t e g o r y ;  and  i n  t h e  case of t h e  a n i q p l  p i c t u r e s ,  t h e  b i r d ,  

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

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

i n  v i e r ,  t h e  c h i l d  was a s k e d  t o  "put a l l  the p i c t u r e s  of f o o d  

i n t o  one p i l e N .  L i k e w i s e ,  c h i l d r e n  p r e s e n t e d  w i t h  a n i m a l  
t 

p i c t u r e s  were a s k e d  t o  " p u t  a l l  t h e  p i c t u r e s  of a n i m a l s  i n t o  
C 

-- -- 
- 

o n e  pilew. The p a r t i c u l a r  s o r t i n g  s t r a t e g ~  u t i l i z e d  by t h e  c h i l d  

=r t o  c r e a t e  >he s u p e r o r d i n a t e  c a t e g o r y  was s p e c i f i c a l l y  n o t e d .  



- - - --- -  -- -- 

c l a s s - i n c l u s i o n  and  Llu t ip le -Labe l  Q u e s t i o n s :  

I 

t I n  a d d i t i o n  t o  t h e  -two f o r a a l  e x p e r i m e n t a l  t a s k s ,  e a c h  

s u b j e c t  r a s k s k e d  t w o  P i a g e t i a n  c l a s s - i n c l u s i o n  q u e s t i o n s :  

its t h a n  food?f f ,  and,  &re t h e r e  more v e g e t a b l e s  

n i m a l  s t i m u l u s  set c h i l d r e n  u&e asked ;  flare 

an ima l s?*  The c h i l d q e n  were. a l s c  p rompted  t o  p r o v i d e  a n  
J 

e x p l a n a t i o n  for their ansue;. In a d d i t i o n ,  t h e  c h i l d e n  were 
- 

' , askEd a series cf n u t i ' ~ 1 e - 1 a b e . l  q u e s t i o n s .  c h i l d r e n  w i t h  - food 

p i c t u r e s  u e r e  shown a p i c t u r e  o f  a  f r u i t  (e.9. a n  a p p l e ) ,  a n d  
% 

asked,  "Can t h i s  b e  c a l l e d  a  f r u i t k a n a  a If the c h i h i  
4 

r e p l i e d ,  *Yesff h e  was e n c o u r a g e d  t o  p r o v i d e  an  e x p l a n a t i o n .  

Then the c h i l d  was a s k e d  t o  l o c a t e  o t h e r  p i c t u r e s  o n  t h e  t a b l e  

t h a t  were b o t h  - -  f r u i t  - -- and  food--fnFAnd m e  *ther p i c * u r a s  t h a t a r e  

both f r u i t  and  food") .  I f  t h e  c h i l d  r e p l i e d  W o n  t o  t h e '  first 

q u e s t i o n ,  h e  was a s k e d  for a n  e x p l a n a t i o n .  Then a d d i t i o n a l  

p i c t u r e s  were p r e s e n t e d  t o  t h e  c h i l d  w i t h  t h e  same q u e s t i o n s  

b e i n g  asked.  The p u r p c s e  o f  t h e s e  q u e s t i o n s  was to e l i c i t  t h e  
< 

c h i l d ' s  t b o u g h t s  on  whe the r  t h e  p i c t u r e s  c o u l d  he c a l l e d  by two 
4 ' 

n a a e s ,  a n d  why t h e y  c o u l d  be s o  named. The above  m u l t i p l e - l a b e l  
r 

q u e s t i o n s  were r e p e a t e d  w i t h  t h e  v e g e t a b l e  items: s imilar  

q u e s t i o n s  w e - ~ e -  *skeb  ot chi-~re~-ta~d7Ti-tlranimal p i c t u r e s .  
1 

- - - -- - 
- 



STUDY 1 

RESULTS 

I 

b 

.. 

P r e l i m i n a r y  a n a l y s k  ot t h e  data r e n a a l e d - t h a t - - w y e ~ -  
* 

9 + l a r g e ,  c o n s i s t e n t  d i f  f e r e n c e s - b e t w e e n  c h i l d r e n  c l a s s i & l n g  
"a 

s t i m u l i  b e l o n g i n g  t o  t h e .  a&&$ s t i m u l u s  set ,  a n d  c h i l d = e n  ' 
- v 

-, 

c l a s s i f y i n g  stimuli 6e1on&ng t o  t h e  f o p d  s t i m u l u s  set. .- - 

r .  

, ' T h e r e f o r e  a l l  a d d i t i o n a l  a n a l y s i s '  and d i s c u s s i o n  o f  r a s u l t s  
- 

i 

u n d e r t a k e n  dif f e t e a t i a t e  b e t v e e n  the two  groups -of  c h i l d r e n .  
r -- 
/ 

A d d i t i o n a l  p r e l i m i n a r y  a n a l y s i s  r e v e a l e d  t h a t  t h e r e '  were 
- 

no d i f  f a r e n c e s  on a n y  p e r f o r m a n c e  v a r i a b l e s  between c h i l d r e n  
- - - -  - - -- ----- -- - - - - -  - - 

- 

f r o m  d i f f e r e n t  s c h o o l  populatioes, dn d be tween  c h i l d r e n  w i t h  
*̂  
4 

* & 

d i f f ' e r e o t  presentation orders i n  t h p  i d e n t i f i c a t i o n  task. T h i s  
5 1 ,  

was t r u e  f o r  b o t h  s t i m u l u s  set  g r o u p s .  There were n o  c o n s i s t , e n t  
i s e x  d i f f e r e n c e s  on a n y  p e r f o r m a n c e  v a r i a b l e s  f o r  c h i l d r e n  -- 

f 
i t h  t h e  f o o d  stimulus set, o r  t h e  a n i m a l  s t i m u l g s  set. ib 

- I d e n t i f i c a t i o n  Task : 

- - - 3-  - 

> f o r m a a c e  on t h e  first i d e n t i f i c a t i o n  t a s k  was a n a l y y d  
- pp - - 

i n  terms of t h e  f o l l o w i n g  d e p e n d e n t  measures .  I n  a l l  c a s e s ,  

a p p r o p r i a t e  p e r f o r m a n c e  a p u l t - l i k e  b e h a v i o u r .  F o r  
, 

/ 



4 -rse- C L L - -  

example,'ra~eh@&&as s c o r e d  a p p r o p r i a t e  w l p n  asked t o  i d e n t i f y  
C 

% 
;'Ppr .-S-@. ,k 

_* - 
i t e m s  b e l o n g i n g  t o -  t h e  c a w g o r y  f r u i t .  -if hiz&n&d t o  the 

-+ 

I p i c t u r e s  of t h e  p ~ l e .  banana,  g r a p e s .  and s t r a w b e r r i e s ,  and  

n o t h i n g  eise. 
H. 

L 

(1) S p e c i f i c  I d e n t i f i c a t i c . :  
I 

T +s vsrrltriahle -was-measure d- id -terms -of-SccT=iiicIit- 

i d e n t i f y i n g  e a c h  s p e c i f i c  s t i m u l u s  ( l a b e l e d  by t h e  

e x p e r i m e n t e r ) .  F o r  example.  *Find  t h e  p i c t u r e  o f  a  
- - 

- - - - 
-- - -  

. - -- 

c o l l i e ? "  T h i s  v a r i a b l e  was s c o t e d :  , a l l  4 c o r r e c t ;  3 o u t  o f  4 
a - 

c o r r e c t  i n  e a c h  i n t e r m e d i a t e  c a t e g o r y  set,  (e .g . .  dog and 

b i r d ) ;  and l e s s  t h a n  3 ' - i i d e n t i f i c a t i o n s  c o ~ r e c t  w i t h i n  e a c h  

i n t e r m e d i a t e  c a t e g o r y  set. 

T h i s  v a r i a b l e  was a  measure o f  the d e g r e e  t?r'whicb. 
- I 

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

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

e x p e r i m e n t e r .  PO> .example,  "f ' ind a l i  t h e  p i c t u r e s  o f  
4 . " 

dogsw F o r  e a c h  c a t e g o r y ,  was s c o r e d :  a l l  

a p p r o p r i a t e  s t i m u l i  o n l y ;  p l u s  a d d i t i o n a l  

i n a p p r o p r i a t e  s t i m u l i  a p p r o p r i a t e ,  b u t  

l e s s  t h a n t b e  posriblskotalh&f. i 3stimli.rless . 
( o v e r d i s c d p i n a t e d t  : a~Lrir-W-mt-a-~---- 

r -  
x ,  

a p p r o p r i a t e  s t i m u l i  and  some i n a p p r o p r i a t e  s t i m u l i  (mixed) . 



T h i s  v a r i a b l e  was c o n c e r n e d  w i t h  the d e g r e e  t o  which 

c h i l d r o a  a c c o r a t e l y  i d e n t i f i e d  a l l  a p p r o p r i a t e  s t i m u l i  a t '  

t h e  s a p e r o r d i n a t e  l e v e l ,  as l a b e l e d  by t h e  e x p e r i m e n t e r ,  

For example, nPlnd all t h e  ~ i c t a r e s  of a n i s z l s n  F o r  each .. 

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

s t i m u l u s ;  and  2 or  more smissest. (lo c h i l d  i n c l u d e &  
- - 

non-ca t egory  s t i m u l i  f n t h e  s u p e r o r d i n a t e  c a t e g o r y ,  e. g, . 
I d e n t i f y i n g  the r o a s t  chicken as an animal . )  

(4)  Ictermediate a n d  S u p e r o r d i n a t e  I d e n t i f  i c a t i o n :  

T h i s  v a r i a b l e  is a measure of t h e  d e g r e e  of 
-- -- - - - - - - -  - - - - - -  - - 

c o n s i s t e n c y  i n  which t h e  s t i m u l i  i d e n t i f i e d  a t  the 

irtermediate l e v e l  are a l s o  i d e n t i f i e d  at the 

s u p e r o r d i n a t e  l e v e l ,  e.g. a picture which is i d e n t i f i e d  as 

a dog  is a l s o  i d e n t i f i e d  a s  a n  a n i m a l ,  T h i s  v a r i a b l e  was 

scored: c o m p l e t e  c o n s i s t e n c y ,  i n  w h i c h  all s t i m u l i  ' 

c o r r e c t l y  i d e n t i f i e d  a t  t h e '  i n t e r m e d i a t e  level a r e  a l l  

i d e n t i f i e d  a t  t h e  s u p e r o r d i n a t e  level: o n e  errcr, i n  which 

one i n t e r m e d i a t e i m l n s i s  . . a t  th L 

s u p e r o r d i n a t e  level; and t w o  or more e r r o r s ,  I n  s c o r i n g  
- - -  

for c o n s i s t e n c y ,  t h e  a p p r o p r i a t e n e s s  of the s t i m u l i  w i t h  

R g a r d  t o  t h e  c a t e g o r y  l a b e l  was n o t  c o n s i d e r e d ,  
2 



(5) S p s c i f  ic ,  I n t e r m e d i a t e  a n d  S u p e r o r d i n a t e  I d e n t i f i c a t i o n :  
- 

T h i s  v a r i a b l e  measures  t h e  degree t o  which s t i m u l i  

identified a t  t h e  s p e c i f i c  l e v e l ,  are c o n s i s t e n t l y  
1 -  

i d e n t i f i e d  a t n  b o t h  tho i n t e d ~ i a t e  and  s u p e r o r d i n a t e  

l e v e l s ,  e.g.,  a p i c t u r e  which is i d e n t i f i e d  a s  a n  a p p l e ,  i s  

a l s o  i d e n t i f i e d  as a  f r u i t ,  and a l s o  a s  a food. P h i s  
- - - - - p- LA 

v a r i a b l e  u a s , s i n p l y  sco red :  all s t i ~ u l i  i d e n t i f i e d  

c o n s i s t e n t l y  a t  t b e  t h r e e  levels; o r  n o t  a l l  s t i m u l i  

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

s c ~ r e d  here .  

(6) Bu tua l - exc lus i en :  
8 

This v a r i a b l e  neaaures t h e  degree to which the two 

i n t e r m e d i a j e  l e v e l  C t w i e s  (i. e .  f r u s t  a n d  vegetbblet 

a r e  ~ u t n a l l y - e x c l u s i v e ,  For example,  p i c t u r e s  i n i t i a l l y  

identified as' fruit, are n o t  - l a t e r  i d e n t i f i e d  a s  

v e g e t a b l e s  and  s i m i l a r i y  p i c t u r e s  i d e n t i f i e d  as v e g e t a b l e  . 
a r e  n o t  l a t e r  i d e n t i f i e d  as fruit.  T h i s  v a r i a b l e  was - 
s i r p l y  scored: b o t h  c a t e g o r i e s  are m u t u a l l y - e x c l u s i v e  or  

t h e y  are n c t  m u t u a l l y - e x c l u s i v e ,  



/ 
T a b l e  1- p r e s e n t s  t h e  p e r c e n t a g e s  o f  s u b j e c t s  w i t h i n  e a c h  

o f  t h e  t u c  s t i m u l u s  sets vko h a d  c o m p l e t e l y  a d u l t - l i k e  

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

p e r f o r m a n c e  v a r i a b l e s .  I n a p p r o p r i a t e  c l a s s i f i c a t i o n  o r  error 

p a t t e r n s  a r e  examined  later .  Ch i - squa re  a n a l y s i s  was pe r fo rmed  

on al2 B i f f e x e o c e s  i n  p e r c e n t a g e s  o f  children a p p r o p d a t e l L - - -  Lp 

i d e n t i f y i n g  a n i m a l  ~ i c t u r e s  v e r s u s  ch iJdren  a p p r o p r i a t e l y  

i d e n t i f y i n g  focd 

T a b l e  1. set c h j l d r e n  v s  f o o d  se t  c h i L d r e n  
w i t h  s i f i c a t i o n  b e h a v i o u r ,  

1. A p p r o p r i a t e  s p e c i f i c  i d e n t l f l c a f  i o n  2 
2. A p p r o p r i a t e  i n t e r m e d i a t e  i d e n t i f i c a t i o n  b o t h  56 

- - - - 

- b i r d  56 
-dog 96 

3. A p p r o p r i a t e  s u p e r c r d i n a t e  i d e n t i f  i c a t i c n  8 1 
4. I n t e r m e d i a t e s u p e r o r d i n a t e  I d e n t i f i c a t i o n  52 
5. S p e c i f i c - I n t e r m e d i a t e - s u p r o r d i n a t e  I. D. 2 
6, f l a t u a l - e x c l u s i o n  100 

96 
b o t h  31 
f r a t  61 

- v e g  - 3 8  
843 
7 1 
67 
71 

As s h o u r  i n  T a b l e  1, c h i l d r e n  w i t h  the  food  se t  per formed 

b e t t e r  t h a n  c h i l d r e n  w i t h  t h e  a n i m a l  se t  i n  t h e  s p e c i f i c  
b 

i d e n t i f i c a t i o n  task (X  =84 ,8 ;d f= l ,  p<.000) , Only  2.1% of  t h e  

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

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

s p e c i f i c  name l e v e l s  w a s p s i g n i f i c a n t l y  p c o r n r  f o r  c h i l d r e n  u l i t 6  

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

b e t t e r  w i t h  t h e  a c i r a l  p i c t u r e s  (56% a p p r o p r i a t e  perf c r n n c e  



a c r o s s  b o t h  dog and  b i r d  c a t e g o r i e s ) -  t h a n  w i t h  t h e  food  

p i c t u r e s  (31% a p p r o p r i a t e  p e r f  oxrnance a c r o s s  b o t h  v e g e t a b l e  and 

f r u i t  c a t e g o r i e s ) .  flowever, t h i s  d i f f e r e n c e  was n o t  

s t a t i s t i c a l l y  s i g n i f i c a n t .  An e x a m i n a t i o n  of t h e  i n d i v i d u a l  
< 

.- 
i n t e r m e d i a t e  c a t e g o r i e s  r e v e a l e d  t h a t  pa r fo rmance  w i t h  t h e  

v e g e t a b l e  c a t e g o r y  was significantly l o v e r  t h a n  with 9ny-&BeE-- - 

i n t e r m e d i a t e  c a t e g o r y ,  b u t  t h a t  t h e r e  were no  s t a t i s t i c a l l y  

s i g n i f i c a n t  d i f f e r e n c e s  among t h e  o t h e r  t h r e e  c a t e g o r i e s .  

A h i g h  p e r c e n t a ~ e  o f  c h i l d r e n  were a b l e  t o  i d e n t i f y  a l l  

a ~ p r o p r i a t e  ~ i c t n r e s  a t  t h e  s u p e r o r d i n a t e  l e v e l  (81% and 87%,  
4 r 

i n  t h e  a n i m a l s  and f o o d s  sets, r e s p e c t i v e l y ) .  T h e r e  was no ' 

d i f f e r e n c e  between t h e  food  set and  t h e  a n i m a l  set i n  terms of 

c h i l d r e n ' s  a b i l i t y  t c  i d e n t i f y  items a t  t h e  i n t e r m e d i a t e  gnd 
- - - 7- 

- - - I- 1 - -- 

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

s t i m u i i  a t  thre0 levels of  g e n e r a l i t y  (specific. i n t e r m e d i a t e  G 
t 

s u p e r o r d i n a t e ) ,  p e r f o r m a n c e  w i t h  t h e  food  set (66%) was 

s i g n i k i c a n t l y  superior t o  t h a t  w i t h  t h e  a n i m a l  se t  (2%) , 

F i n a l l y .  t h e  r e s u l t s  show t h a t  a l l  c h i l d r e p  w i t h  t h e  
I 

- 

I animal set could i d e n t i f y  p ic- tgres in~ m r o p r i a t e -  -- --- -2 

~ s t r r a l l y - e x c l u s i v e  b i r d  and d& c a t e g o r i e s ,  - - - -  whereas  only 7- 
- - -- 

of  t h e ' c h i l d r e n  c o u l d  c l a s s i f y  t h e  focd p i c t u r e s  i n t o  
-. 

aut u a l l f - e x c l u s i v e  f r n i t  a n d  v e g e t a b l e  c a t e g o r i e s .  T h i s  



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

( d = 1 4 . 3 , d f = 1 , p < . ~ ~ 1 ) .  The p a t t e r n s  o f  i n a p p r o p r i a t e  

c l a s s s i f  i c a t i o n s  are examined l a t e r .  
- - . =  - 

2 
The most s i g n i f i c a n t  i n f o r m a t i o n  c h a i n e d  i n  Table 1 

c 

c o n c e r n s  -variables 4 a n d  6, itlter~e&iaie-suporordi*at+ - 

i d e n t i f i c a t i o ~  and mutual-  e x c l u s i o n  o f  i d e n t i f i e d  c a t e g o r i e s .  

It h a s  been  a rgued  t h a t  knowledge and u s e  of t h e  
i ,  

- - 

h i e r a r c h i c a l  o r g a n i z a t i o n  of c a t e g o r s e s  is d e p e n d e n t  on knovledge  
h 

and use 0 8 4 0 t h  p r i n c i p l e s  of  a n t u a l - e x c l u s i o n  a n d  

c l a s s - i n c l u s i o n .  'ID Flici t  i n  t h e  n o t i o n  of c l a s s - - i n c l u s i o n  i s  

, t h e  n o t i o n  t h a t  o b j e c t s  can  be J a b e l e d  a t  two o r  more l e v e l s  o f  

g e n e r a l i t y .  T h e r e f o r e  this s t u d y  was conce rned  w i t h  d e t e r m i n i n g  

t h e  e x t e n t  t o b c h  c h i l d r e n  would i d e n t i f y  s t i m u l i  a s  
-- - - - - - - -  - -  - - 

b e i o n g i n g  t o  two i n t e r m e d i a t e  level m u t u a l l y - e x c l u s i v e  

categories, and s i m u l t a n e o u s l y  i d e n t i f y  all i q t e r m e d i a t e  level 

s t i m u l i  a t  a common s u p e r o r d i n a t e  c a t e g o r y  level. A s  

i l l u s t r a t e d  i n  t a b l e  2, a p p r o x i m a t e l y  h a l f  (52%) o f  t h s  

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

i n t e r m e d i a t e  l e v e l  c a t e g o r i e s ,  and s i m u l t a n e o u s l y  a p p r o p r i a t e 1  y 
ts 

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

s u p  erardi,nako l e w e l ,  T h i s  pa-- I & e n % i & ~ ~ p i c + r r i ~ - -  ---- -- 

be what would be e x p e c t e d  from knowledge o f b i e r a r c h i - c a l  

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

i d e n t i f i c a t i o n 1 ,  a n d  t h e  c h i l d r e n  u s i n g  it * h i e r a r c h i c a l  
C _  -- 

u t i l i z e r s ' ,  i n  f a r t h e r  d i s c u s s i o n  o f  t h e  d a t a ,  - -2 



% 

T a b l e  2 ,  P e r c e n t a g e  o f  c h i l d r e n  i d e n t i f y i n g  s t i m u l i  i n t o  
m u t u a l l y - e x c l u s i v e  c a t e g o r i e s  and a l so  a t  i n t e r m e d i a t e  
a n d j u p e r o r d i n a t e  c a t e g o r y  l e v e l s  a s  a f u n c t i o n  of 
s t i m l l u s  set* 

There were d i f f e r e n c e  between t h e  two s t i m u l u s  sets i n  4 
h t h e  t y p e  of errcrs that occu  red.  As i l l u s t r a t e d  i n  Table 2 ,  a l l  

- 

m u t u a l l y - e x c l u s i v e  dog and b i r d  c a t e g o r i e s ,  b u t  48% o f  them 

u 

-- - 

s t i m u l u s  Set 

Animals  

- - 
Foods  

- - 

f a i l e d  t o  i d e n t i f y  scme o f  t h e  s t i m u l i  a s  both dog  and  an ima l ,  

, 
I n t e r m e d i a t e  I d e a t i f  y i n g  

,- 
-v--- 

m u t u a l l y - e x c l u s i v e  

n o t  ~ u t u a l l ~ e x ~ u s i v e - - ~  
-- 

mut a a l I ~ - e x d ~ s ~ v 8  
d - 

n o t  m u t u a l l y - s x c l u s i  v e  

- - 
Znteraediate-Superorainate 

o r  b o t h  b i r d  a n d  an ima l .  Hos t  o f t e n ,  t h e  a r r o r  o c c u r r e d  a s  a  

-- 
a l l  'correc 

52% 

' O r  
- - 

52% - 
- .  

39% 

f a i l u r e  t o  label a p a r t i c u l a r  p i c t u r e  o f  a b i r d  (e.g. owl) a s  

t'not all cohrect 
- - 

08% 
7 

0 
- - 

19% - 

- - 
10% 

C- 

a n  animal, a l t o u g h  it t y p i c a l l y  was l a b e l e d  a s  a  b i r d  a l o n g '  

w i t h  c t h e r  p i c t u r e s  of b i r d s ;  some s u b j e c t s  i d e n t i f y i n g  t h e  

f o o d  s t i m u l i  f a i l e d  t o  i d e n t i f y  t h e  s t i m u l i  i n t o  
- - - -  

m u t u a l l y - e x c l u s i v e  categories ' (19% + l o % ) ,  some f a i l e d  t o  
- - - - -- - - - - - - 

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

l e v e l  ( 1 9 %  + 10% ) , and  some (10%) o f  t h e  c h i l d r e n  f a i l e d  t o  

a p p r o p r i a t e l y  i d e n t i f y  t h e  s t i m u l i  6n b o t h  p r i n c i p l e s .  



S o r t i n g  Task: 

t 
' P e f o r m a n c e  on t h e  s o r t i n g  t a s k  

t b e  f o l l o w i n g  d e p e n d e k t  v a r i a b l e s .  

was a n a l y z e d  i n  terms of 

(1) I n t e r m e d i a t e  S o r t i n g :  

T h i s  v a r i a b l e  i s  a  measure  o f  t h e  a c c u r a c y  w i t h  which 

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

level c a t e g o r i e s ,  l a b e l e d  by t h e  e x p e r i m e n t e r .  F o r  e a c h  

c a t e g o r y ,  t h i s  v z g r i a b l e  was s c o r e d  Fn t h e  same manner  a s  

i d e n t i f i c a t i c n  v a r i a b l e :  a p p r o p r i a t e  . 

c a t e g o r y  s o r t ;  

and mixed c a t e g o r y  s o r t .  

- r -  - - - 
- - 

(2 )  S u p e r o r d i o a t e  S o r t i n g  S t r a t e g y : ,  
3 

T h i s  v a r i a b l e  measured  t h e  t y p e  cf s o r t i n g  s t r a t e g y  

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

\ 
i 

a s  l a b e l e d  by t h e  e x p e r i m e n t e r ,  (*cput a l l  t h e  f o o d s  i n  o n e  

p i l e " ) .  T h i s  v a r i a b l e  was s c o r e ' d  i n  t e r n s  of f o u r  s o r t i n g  

s t r a t e g i e s .  T h e  f i rs t  lappropriate-spontaneous@ s - o r t i n q -  

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

i n t e r m e d i a t e  c a t e g o r i e s  i n t o  o n e  p i l e  a n d  addirgTp---  

a d d i t i o n a l  s u p e r o r d i n a t e  c a t e g o r y  stins13 t u  crexrte mmo 

l a r g e  s u p e r o r d i n a t e  c a t e g o r y ,  consisting o f  a l l  12  

a p p r o p r i a t e  p i c t u r e s .  The s e c o n d  ' a p p r o p r i a t e -  ~ r o m p t i n g l  



s o r t i n g  s t r a t e g y ,  was the same a s  t h e  f irst ,  
- - .  

' under  . e x p e r i m e n t e r * s  

s o r t i n g  . 

t6e r e m a i n i n g  
I 

f o u r  a p p r o p r i a t e  s u p e r o r d i n a t e  c a t e g o r y  s t i m u l i ,  e x c l u d i n g  
C - 

- - 

t h e  p z e v i o u s 1 y  c r e a t e d  i n t e r i e d i a t e  c a t e g o r i e s  and t h e i r ,  

s t i m u l i .  The f o u r t h  o t h e r r 8  s o r t i n g  strategy was s i m p l y  

a n y  s o r t i n g  s t r a t e g y  n o t  d e f i n e d  above .  
4 

i 
1 

- 

* T $ b l e  3 p r e s e n t s  t h e  p e r c e n t a g e  o f  c h i l d r e n  who c o r r e c t l y  

s o r t e d  t h e  p i c t u r e s  o f  animals add  f o g d s ,  a t  the i n t e r m e d i a t e  

level a n d  r h o  a p p r o p i i a t e l y  s o r t e d  t h e ~ n t e r a e d i a t e  c a t e g o r i e s  

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

Ta'ble 3 .  ~ e r c e a ~ e -  o f  chilaren e-vr%e€t*y sor t ing  at-the - - 

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

- - 
S o r t i n g  L e v e l  1 

- - - - - - -- 

A s  c a n  be  s e e n  from t a b l e  3, 47%-of t h e  c h i l d r e n  w i t h  t h e  

-- 
I.  I n t e r m e d i a t e  s o r t i n g  

2. S u p e r o r d i n a t e  ( A p p r o p r i a t e ,  
s p o n t a n e o u s 7  + p r o m p t i n g )  

f o o d  se t  a n d  71% of tbe cXildrWi iii€li t h e  a n i h a S e t c r m P - -  

t h e  s u p e r o r d i n a t e  c a t e g o r y  fo l . lowing  a c o m p i e t e l y  a p p r o p r i a t e  
:* 
/ 

s 

: - 
b a t h  63% -" 
b i r d  65% 
d o g  96% 

71% 

both 10% 
f r u i t  46% 
veg 10% 

47% 

FF 



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

i n t e r m e d i a t e  level c a t e g o r i e s ,  a n d  a d d i n g  t h e  r e m a i n i n g  f o u r  

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

example ,  t h e y  combined  t h e  p i l e  o f  b i r d  p i c t u r e s  with  t h e  p i$& 

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

t h e  sttper-dinate -c*gory, a n t  ma1 '. The &iff e r e n c e  betweer 
L 1 

s t i m u l u s  sets  uas s i g n i f i c a n t  ( A  =4.3, df= l ,p< ;05)  . O f  tpe 

c h i l d r e n  who d i d  n o t  show-t$e a p p r o p r i a t e  s u p e r o r d i n a t e  s o r t i n g  
* 7 *; & 

s t r a t e g y  15%- w i t h  t h e  a n i m a l  c a t e g o r i e s  a n q  31% w i t h  t h e  f o o d  

c a t e g o r i e s  s h o v e d  t h e  Q h o r i z o n t q . 1 '  * s o r t i n g  s t r a t e g y ,  i. e . ,  t h e y  
P 

p u t  i n t o  t h e  s u p e r o r d i n a t e  c a t e g o r y  o n l y  t h e  f o u r  s t i m u l i  left 
4 

a f t e r  s o r t i n g  t h p  i n t e r m e d i a t e  c a t e g o r i e s . :  The r e m a i n i n g  

c h i l d &  f 15% w i t h  a n i m a l  a n d  22% w i t h  t h ~  f o o d ,  r e s p e c t i v e l y )  , 
d e m o n s t r a t e d  i d i o s y n c r a t i c  - s u p e r o r d i n a t e  - - -  - -  s o r t i n g  

- 

s t r a t e g i e s .  , 

P e r f o r m a n c e  a c r o s s  :  denti if i c a t h n  a n d  S o r t i n g  Tasks :  

T h e  Fer f$ rmance  o f  t he  c h i l d r e n  a c r o s s  t h e  i d e n t i f i c a t i o n  

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

i d e n t i f i c a t i o n  %ask , w e r e  sort ied 4M-t*es-k~---- 

t h e  s o r t i n g  t a s k .  For el~amp-Le, u h U  'apple!2-t4C(aA-&s 

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

f r u i t  c a t e g o r y  i n  t h o  s o r t i n g  t a s k .  B o t h  a p p j o p r i a t e  a n d  

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



across . t a s k s .  i f  ' c o r n *  i s  i d e n t i f i e d  a s  a f r u i t  

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

c a t e g o r y  i n  t h e  s o r t i n g  t a s k ,  thfs would  b e  s c o r e d  c o n s i s t e n t  , 

c a t s g o r i z a t i o n .  T h i s  v a r i a b l e  was s i m p l y  s c a r e d :  either a l l  

d s t i m u l i  were c o n s i s t e n t l y  c l a s s i f i e d  w i t h i n  c a t e g o  i e s  across 7 
t a s k s  o r  t h e y  ware not. Whereas  85% o f  t h e  s u b j e c t s  *ere 

/ 

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

c a t e g o r i e s ,  c n l y  56% o f  t h e  s u b j e c t s  w i t h  f o o d  s t i m u l i  were 
L t 

L 
c o n s i s - t e n t .  T h i s  was s i g n i f i c a n t ,  ( 3. = 8 . 5 , d f = l ,  p<.01] .  

I 

< 

I n  o r d &  t o  more  f u l l y  c o m p a r e  c h i l d r e n ' s  p e r f c r m a n c e  

a c r o s s  t a s k s , , r e s p o n s e  p a t t e t - n s  o n  b o t h  i n t e r m e d i a t e  
- < 

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

A s  m e n t i o n e d  earl ier  ( s e e  p a g e  42), i n  a d d i t i o n  t o  t h e  

c o n p l s t e l y  a p p r o p r i a t e  c l a s s i f ~ c a t i o n ~ p a t t e r n ,  c l a s s i f i c a t i o n  - - 

, p a t t e r n s  were j u d g e d  a s  t o  w h e t h e r  s u b j e c t s  h a d  o v e r g e n e r a l i z e d  

t h e  c a t e g o r y  ( i . e .  i n c l u d i n g  i n a p p r o p r i a t e  s t imali  i n  a d d i t i o n  to  

- t h e  a p p r o p r f  a t  o n e s )  ; o v e r d i s c r i m i n a t e d  the c a t e g o r y  (e.g. , 

i d e n t i f y i n g  less t h a n  4 . p i i = t u r e s  a v a i l a b l e ) ;  o r  had 
. . 

p r o d u c e d  a mixed s t r u c t u r e  (e.g. some a p p r o p r i a . f e  s t i m u l i  a n d  

some i n a p r o p r i a t e  s t i a u l i )  . The r e s u l t s  s h o w i n g  t h e  
4 

c l a s s i f i c a t i c n  p a t t e r n s  i n  t h e  i d e n t i f i c a t i o n  a n d  s c r t i n g  t a s k  * 
a r e  p r e s e z l t e d  in Tame Q. I€ canbe'seen f rom this t a b l e  tmL - 

a b u t  h a l f  of *he e h i f k e a  a p p f o p & a t & r  H-ifie&& - 

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

o v e r g e n e r a l i z i n g  a n d  some o v e r d i s c r i m i o a  t i n g  t h e  c a t e g o r y .  



- - 
I 

- ---- - + 

s u b j e c t s  were n o t  s c  c lear  a b o u t  t h e  c a t e g o r y  v e g e t a b l e ;  .and 

many of the c h i l d r e n  '(64% E 90% f n  t h e  i d e n t i f i c a t i o n  a n d  s o r t i n g  

t a s k s  r e s p e c t i v e l y )  had i n a p p r o p r i a t e ,  c l a s s i f i c a t i o n  p a t t e r n s .  

H o s t  s u b j e c t s  i n  b o t h  t h e  i d e n t i f i c a t i o n  a n d  s o r t i n g  t a s k s  J , ,- a p p r o p r i a t e l y  classified' t h e  dog a n d  b i r d  c a t e g o r i e s .  

A l l  c h i l d r e n  who i n a p p r o p r i a t e l y  c l a s s i f i e d  t h e  b i r d  a n d  .- - - - 

- 

dog  c a t e g o r i e s  o v e r d i s c r i m i n a t e d  t h e  c a t e g o r i e s .  

T a b l e  4. P e r c e n t a g e  o f  c h i l d r e n  i d e n t i f y i n g  (I) a n d  I 

s o r t i n g  ( 5 )  s t i ~ u l i  a t  t h e  intermediate level. a s  a 
f u n c t i o n  of c o m p l e t e l y  a p p r o p r i a t e , *  o v e r d i s c r i m i n a t e d ,  
o v e r g e n e r a l i z e d  aad mix9d p a t t e r n s  o f  r e s p o n d n g  7 

4 i i 
I 

BY duamy c o d i n g  e a c h  c l a s s i f i c a t i o n  p a t t e r n ,  1 o r  2 ( t h e  

. c h i l d  e i t h e r  p e r f o r m e d  i n  t h a t  manner o r  not), it was p o s s i b l e  

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

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

i d e n t i f i k a t i i o n  t a s k a m -  t h e  - c h ~ f t e U t i ~ ~ e d ~ ~  - 

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



5 2  
- -- -- 

- - - 
I, 

F Although ,  t y p i c a l l y ,  t h i s  k i n d  of r e l a t i o n s h i p  i s  r e p o r t e d  as a 

p h i  c o e f f i c i e n t f  i n  t h i s  t h e s i s  t h e y  w i l l  h e  r e f e r r e d  ' t c  

s i m p l y  a s  c o r r e l a t i o n s .  The r e s u l t s  i n d i c a t e ,  a s  shown i n  

Table 5, that t h e r e  were s i g n i f i c a n t  c o r r e l a t i o n s  b e t w e e n  t h e  

c 1 a s s i f i c a t i . c n  p a t t e r n s a e x h i b i t e d  i n  t h e  i d e n t i f i c a t i o n  t a s k  
_ 

a n d  those e x h i b i t e d  i n  t h e  s o r t i n g  t a s k .  .As can be s e e n  from 
7 

Table 5, c h i l d r e n  .uho c l a s s i f i e d  a l l  items a p p r o p r i a t e l y  fo r  
/ 

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

s t i m u l i  a $ p r o p r i a t e l y  i n  t h e  s o r t i n g  t a s k  ( r  =. 74,. 44,.  75,, 4 8  
I 9 

f o r  t h e  f r u i t ,  v e g e t a b l e ,  b i r d ,  a n d  dog k a t e g o r i e s ,  

r e s p e c t i v e l y ) .  C h i l d r e n  who c v o r d i s c r i s i n a t e d  t h e  d o g  a n d  b i r d  

c a t e g o r i e s  i n  t h e  i d e n t i f i c a t i o n  t a s k ,  d i d  t h e  same i n  the 

s o r t i n g  t a s k  ( r= .48, .75) .  It can b e  n o t e d  t h a t  c h i l d r e n  were 

much less c o n s i s t e n t  across t a s k s  when- d e a l i n g  w i t h - t h - e - - -  -- 

v e g e t a b l e  category. C o n f i r m i n g  p r e v i o u s  a n a l y s i s ,  t h i s  
\ 

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

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

T a b l e  5. C o r r e l a t i o n s  be tween  t y p e  o f  c l a s s i f i c a t i o n  p a t t e r n  
i n  t h e  i d e n t L f i c a t i o n  a n d  s o r t i n g  t a s k s .  

.48*** 

.48*** 
no case 
n o  case 

C l a s s i f i c a t i o n  P a t t e r n  ' Fruit V e g e t a b l e  B i r d  
- *- ' P - - I  

etel y a p p r o p r i a t e  
i s c r i a i n a t e d  

\ 
- 

----- - 

.74*** 

.40** 

.5W- 

.6 I*** 

.44***  
19 

- -  .-2?W p 

.42** 

.75*** 
- .75*** 

no cases 
no cases 
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1 
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I i 

The n e x t  q u e s t i o n  was t o  d e t e r m i n e  w h e t h e r  t h e r e  was ,hny 
1 

r e l a t i o n  b e t w e e n  t h e  i n t e r m e d i a t e - l e v e l  c l a s s i f i $ a t i o n +  i% - -- , f i a t t e r n  - , 
. < - 

u t i l i z e d  6; t h e ' c h i l d r e n  and tpeir a b i < ~ t y - . t o ~ ~ . a k d , u s e  4 th& ' 

h i e r a r c h i c a l  o r g a n i z a t i  on-of c a t e g o r i e s .  T h a t  is, d o  youtlg 

c h i l d r e n  need t o  be a b l q  t o  c l a s s i f y  items a p p r o p r i a t e l i  a t  t h e  
- 

1 
i n t e r m e d i a t e  l e v e l  b e f o r e  t h e y  a r e  a b l e  t o  p r o d u c e ,  o r ,  s i m p l y  

make use of h h i e r a r c h i c a l  o r 5 a n i z a t i o n  of these c l a s d s .  .: - .-= 
9 
> - - 

The r e s u l t s  of t h & ; n a l y s i s  were (a)  t h a t  h i e r a r c h i c  1 
P 2 

i d e n t i f i c a t i o n  (see p a g e  45)  was n o t  

a p p r o p r i a t e  i n t e r m e d i a t e  s o r t i n g ,  ' (b)  
I 

/' 

s o r t i n g  was not related t o  m a r c h $ - & 1  s o r t i n g .  a n d  (c) t h e r e  

was n o  s i g n i f i c a n t  c o r r e l a t i o n , - d t w e e ' n  h i e r a r c h i c a l  

> 

+ 

There was a. s i g n i f i c a n t ,  t h o u g h  small. ~ o r r e l a t i o n ' ~ b 3 t w e e n  
% 

h i e r a r c h i c a l  i d e f l t 2 f i c a t i o n  a q d  hierarchic&-sortr+ng,'od-"ani~)l 
<s'? xr ,; -.* - %. 3b - -  - .i -. s t i m u l i  (r=.30, p<.Ot) .  

3 

* 

- - - 
On t h e  w h o l e  t h e s e  r<shltg d o  n o t  i n d i c a t e  a n y  f 

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

p a t t e r n s  (or even the c l a s s i S c a s - i o n  bf' s p & f i c  p i c t u r e s  ) - 
b- . - , -%-L?< ., 2 -  >:--- 

that a c?l;;l%- i&-*aploy 2 + c l a s s i f y i n g  itens a t  a n  i n t e r m e d i a t e  
- 

l e v e l  and t h e i r p u s e  G d  k n o z e d g e  o f  h i e r a r c h i c a l  o r g a n i z a t i o n .  - 
A. . ---*a t 

Even c h i l d r e n  r h o  were k o n s i s t e n t  i n  u t i l i z i n g  a n  a p p r o p r i d t e  
I i 

i n t e r m e d i a t e  l e v e l  c l a s s i f i c a t i o n  pattern*.  g e n e r a l i z i n g  -from 



o n e  t a s k  t o  a n o t h e r ,  d i d  n o t  .seem t o  u n d e r s t a n d ,  a t  least 

make u s e  of the h i e r a r c h i c a l  o r g a n i z a t i o n  o f  c 

C l a s s - I n c l u s i o n  and  U u l t i p l e - L a b e l  Q u e s t i o n s :  
/-' 

, - 
- 

- _ I L - - - - -  
b- 

P e i o r i a n c e  on c l a s s - i n o l u & i o n  a n d  t h e  m u l t i p l e - l a b e l  
L_1? 

questions was examined t o  d e t e r m i n e  w h e t h e r  answers were 

r e l a t e d  t o  t h e  c h i l d ' s  c lass i f ica t ion  b e l x ~ w i o u ~ -  i ~ r  -e= - -- -- - - - 

d 

i d e n t i f i c a t i o n  and s o r t i n g  t a s k s .  The f o u r  P i a g e t i a n  

c l a s s - i n c l u s i o n  q u e s t i o n s ,  o n e  f&) e a c h  i n t e r m e d i a t e  level 
/ 

c a t e g o r y ,  (e.g. Are t h e s e  more anim than dogs?) were 

i n i t i a l l y  s c o r e d  a l l  c o r r e c t ,  i n c o n  (some and 
.cL 

some n o t )  , and a l l  q n e s t i c n s  i n c o r r e c t .  E x p l a n a t i o n s  t h a t  t h e  
--- - 

s u b j e c t s  p r o v i d e d  for- t h s f r  ansuets  we-re s t G o d  a s  ( a )  correct 

c l a s s - i n c l u s i o n  t y p e  r e a s o n ,  (e.g., "There  a r e  more a q i m a l s  

t h a n  dogs,. b e c a u s e  dogs  are animals81) ( b )  c o u n t i n g  o r  p o i n t i n g  

e x p l a n a t i o n ,  and  ( c )  o t h e r  e & p l a n a t i o n a , o r  no  e x p l a n a t i o n s  a t  

a l l .  c h i l d r e n  p r o v i d i n g  c o u n t i n g  e x p l a n a t i o n  simply c o u n t e d  f 
t h e  p i c t u r e s  o f ,  e.g., dogs ,  and t h e n  c o u n t e d  t h e  p i c t u r e s  o f  

t h e  r e m a i n i n g  an imals .  As t h e r e  were f o u r  p i c t u r e s  o f  dogs,  and 

eight other  non-dog an imal  p i c t u r e s .  t h e  c h i l d  c o u l d  a r r i v e  a t  a  
-- 7---- 

correct  fisGr t * T h T ~ i a g e f z a n  q u e s t i o n s ,  w i t h o u t  any 
-- 

-- 

tm3erstapd-ing o f  c l a s s - i n c l u s i % n .  The data a r e  shown i n  T a b l e  6 

There was no r e l a t i o n s h i p  between a c h i l d ' s  a b i l i t y  t o  

answer  correct ly  a yes/no c l a s s - i n c l u s i o n  q u e s t i o n  and  h i s  

ability t o  give a c l a s s - i n c l u s i o n  e x p l a n a t i o n .  
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* - Percentage -{numbesF of c h i l d r e n  anwering c l a s s - i n c l u s i o n  - 
q u e s t i o n s ,  a n d  t h e  type of e x p l a n a t i o n s  provided.  

c o r r e l a t e d  with performance on the-hierarchial i d e n t i f i c a t i o n ,  , 
no r e l a t i o n s h i p  emerged. Similarly, there uas no r e l a t i o n s h i p  

- - - - - -- - - - -  - - 
- 

between performance on t h e  ciass-inclusion qaestiolls and t h a t  

- on t h e  h i e r a r c h i c a l  s o r t .  v i  t h  regard t o  c l a s s - i n c l u s f  on 
iJ  

explanations, o n l y  two subjects, one  each for e a c h  s t i m u l u s  - 
& 

set ,  were a b l e  t o  provide  an a c c e p t a b l e  c l a s s - i n c l u s i o n  

Ansuers t o  
Class-Zn clusion 
Questions 

Correct , 

* 

Incons i s t en t  

-- 

explan-at ion.  

Uhen performance on t h e  c l a s s - i n c l u s i o n  questions was 

- 

Pruit-Food 
and 

Vegetable-Food 

2.1 (1) . 
- 27.7(13) 

14.9i7) 
- -4~,7(21) - - -  - 

2 . I f t )  
14.9 (7) 

r, txpbanat ion  

Class - inc las i  on 
Count ing  
Other o r  l o n e  
rotaat ' 

C l a s s - i n c l u s i o n  
Counting 
Other or Bone 
Total  

A 1 1  Iacorzect 

T o t a l  
4 

Bird- Animal 
=!a 

Dog- Animal 
A 

v 
2. Ifl) 
53.2 (25) 
6.4 (3) 

--- 64-i7+29+-- 
I t  

0.0 (0 )  
6.4 (3) 

-- 

29.8 (14) 17.0 (8) 
46.8 @A 23,4&1b -- 

. - 
6*4(3) - 8e5 (4) 
2e1(1) 6 4 (3) 
8.5(4) 14.9(7) - - 

. - 



A - - - -  -- 

I n  summary, while about o n e  h a l f  of the s u b j e c t s  were a b l e  

t o  g i v e  c o r r e c t  c l a s s - i n c l u s i o n  yes /no  t y p e  r e s p o n s e s ,  t h e y  
k '  

were n o t  , a b l e  t o  p r o v i d e  a d e q u a t e  e x p l a n a t i o n s  f o r ' t h e i r  

r e s p o n s e s .  O f t e n  t h e y  c o u n t e d  or p o i n t e d  t o  items. Also, t h e r e  

was -60 r e l a t i  o n s h i p  between a s u b j e c t  's c l a s s - i n c l u ~ i o g  

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

n - 
After t h e  * c l a s s - i n c l u s i o n  q u e s t i o n s ,  children were asked 

. * 
m u t i p l e + - l a b e l  q u e s t d d n s  (e.g., "Is t h i s  ( p i c t u r e  of a p p l e )  a 

, 1 f  . 3 ' * r  

f r u i t  .and a fo0-39~ " P h d  me a l l  t h e  p i c t u r e s  t h a t  are fruit and 

I food.n) .  T h e i r  a n s w e r s  t o  t h e s e  q u e s t i o n s  were s c o r e d  a s  a l l  

c o r r e c t ,  i n c c r r e c t  cr mixed - r e s p o n s e s ,  f o r  e a c h  internediate- 

' level c l a s s .  T h e  ex p l a n a t i o n s  t h a t  ' t h e  s u b j e c t s  p r o v i d e d  f o r  

t h e i r  - i a i t i a l  answer- inch3edF: +*) m u * i  p fe -hbe l - (A  -%&nanaF - - - - 

i s  a f r u i t  and a f r u i t  i s  a food) , (2) ccnaon  f e a t u r e  (e-g., 

n i a u  can eat them b o t h M J  (3) a n a r e ~ $ n g . ~ I t * s  called t h a t  rayu o r  

wEecause i tas  a food ,"  (4) a n s w e r i n g  t h a t  o n l y  o n e  l a b e l  c o u l d  -. 
be given t o  t h e  item, o r ,  (5) g i v i n g i n o  e x p l a n a t i o n  a t  a l l .  

. 
The r e s u l t s  a r e  shown i n  Table 7. 



- -- -- 

T a b l e  7. P e r c e n t a g e  (nniber) of  c h i l d r e n  a n s w e r i n g  m u t i p l e - l a b e l  
q v e s t i o n s ,  a n d  t h e  type .of e x p l a n a t i o n s  g iven .  

I__ 

Anwers to P Bplaaat io?  
H n l t i p i e - l a b e l  
Questions , c: 

A 1 1  Correct 
common feature 

JV c a l l e d  t h a t  way 

common feature 
c a l l e d  t h a *  way 
o t h e r  
one  label o n l y  

1 d o t a l  I 
one l a b e l  o n l y  
o t h e r  
Total 

R u i t  Pegetablf . Bf r d  J Dog ' 
Poo d 1 Food Animal Animal 

- - - - - - - - 

O v e r a l l ,  c h i l d r e n  tended tc perform better with t h e  fobd 

t h a n  with t h e  a n i m a l  set. Rith  r e g a r d  t o  the r e l a t i o n s h i p  

between a sub jectls a b i l i t y  t o  ansver t h e  m u l t i p l e - l a b e l  

q u e s t i o n s  and h i s  a b i l i t y  t o  h i e r a r c h i c a l l y  i h e n t i f y  t h e n ,  

there was a s i g n i f i c a n t  c o r r e l a t i o n  between s u b j e c t s '  a n s w e r i n g  

t h a t  a l l  f r u i t  i t e a s  c o u l d  be  c a l l e d  both 'fruit and food* and 

t h e i r  a b i l i t y  t o  h i e r a r c h i c a l l y  identify a l l  t h e  f o o d  iteas 



r e l a t e d  t o  t h e  c o r r e c t n e s s  of t h e  m u t i p l e ~ e l  q u e s t i o n s ,  it 

was not  reIated t o  t h e  child's a b i l i t y  t o  e x p l a i n  why an o b q e c t  

can be called by twc names. There was no r e l a t i o n s h i p  between 

h i e r a r c h i c a l  s o r t i n g  and the c h i l d e s  ability to answer a l l  the  

m u t i p l e - l a b e l  q u e s t i o n s  c o r r e c t l y .  



STUDY 1 

DISCUSSION 

3 1 - -  A - - - - pa e-- 

The p e r f o r m a n c e  of c h i l d r e n  i n 3  i d e n t i f y i n g  a n d  s o r t i n g  

p i c t u r e s  i n t o  c a t e g o r i e s  s u g g e s t s  t h a t  a s i g n i f i c a n t  number of 

56 t o  6 - y e a r - o l d  c h i l d r e n  anderstand and  can make u& of the 

J 
h i e r a r c h i c a l  o r g a n i z a t i c n  o f  c a t e g o r i e s .  T h a t  is, i n  t h e  - 

- 

i d e n t i f i c a t i o n  t a s k ,  52% o f  t h e  c h i l d r e n  w i t h  a n i m a l  s t i m u l i  

a n d  52% of the c h i l d r e n  w i t h  food s t i m u l i  were ab le  to m a i n t a i n  

m u t u a l - e x c l a s i v e n e s s  a t  t h e  i n t e r m e d i a t e  l e v e l  a n d ,  a t  t h e  same 
i 

t h e ,  correctly c l a s s i f y  s t i m u l i  a t  t h e  i n t e r m e d i a ' t e  ahd * 

- - - - - - - 

s u p e r o r d i n a t e  levelx (see T a b l e  2 ,  p a g e  4 6 ) .  71% o f  t h e  c h i l d r e n  
i 

v i t h  a n i m a l  c a t e g o r i e s  a n d  47% of t h e  c h i l d r e n  v i t h  f o o d  

c a t e g o r i e s  (see T a b l e  3, p a g e  48). u t i l i z e d  a s o r t i n g  s t r a t e g y  

t h a t  also s u g g e s t s  u n d e r s t a n d i n g  of h i e r a r h i c a l  o r g a n i z a t i o n ,  

a s  shown by t h e  f a c t  t h a t  t h e y  first formed two 

m u t u a l l y - e x c l u s i v e  intermed56te c a t e g o r i e s ,  a n d  combined  

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

s u p e r o r d i n a t e  c a t e g o r y .  
- - - - -- - -- -- -- - --- 

- - - - - - -- - - - 

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

g e n e r a l i z e  t h e i r  u s €  o f  a p a r t i c u 1 a r " i n t e r m e d i a t e  l e v e l  

c l a s s i f i c a t i o n  F a t t e r n  ( u h e t h e r  i t  was a p p r o p r i a t e ,  



t o v e r g e d e r a l i z e d  o r  o v e r d i s c r i  minateh)  across d i f f e r e n t  

i d e n t i f i c a t i o n  and  s o r t i n g  t a s k q .  Houever. e v e n  c h i l d r e n  who 

were c o m p l e t e l y  c o n s i s t e n t *  a c r o s s  t a s k s ,  d i d  n o t  n e c e s s a r i l y  . 
e 

make use of  t h e  h i e r a r c h i c a l  o r g a n i z a t i o n  o f  t h e  c a t e g o r i e s . '  
/ 

T h e r e  were c o n s i d e r a b l e  d i f f e r e n c e s  i n  behaviQur depending-_ 

on the s t i m u l u s  set. C h i l d r e n  had a  much h i g h e r  d e g r e e  o f  

p r o f i c i e n c y  i n  c l a s s i f y i n g  animal  c a t e g o r i e s  t h a n  i , n  ' 

- R a s s i f y i a g  food c a t e g o r i e s .  F o r  example.  a l l  s u b j e c t s  wi th  . 

a n i m a l  c a t e g o r i e s  were a b l e  t o  c r e a t e  m u t u a l l y - e x c l u s ~ v e  - 
i n t e r m e d i a t e  c a t e g o r i e i  b i t  o n l y  71% o f  those  with t h e  food  set  

v 4 r e  able t o  do  s o  .(see t a b l e  1, page  '43). Also.. xrot o n l y  d i d  

the c h i l d r e n  wi th  a n i m a l  pict&es t 0 n d  t o  c l a s s i f y  t h e  
@ 

i n t e r ~ e d i a t e  l e v e l  c a t e g o l i e s  b e t t e r ,  b u t  t h e y  a l s o  were much 
- - - - 

- -  - - -- - - 

&or; l i k e l y  t o  u s e  a  h i e r a r c h i c a l  o r g a n i z a t i o n a l  s t r a t e g y  i n .  
, 

the s o r t i n g  t a s k  t h a n  t h e  c h i l d r e n  w i t h  f o o d  p i c t u r e s .  ' 

The r e s u l t s  of s t u d y  1 a r e  s i g n i f i c a n t  a s  t h e y  a p p e a r  t o  

d e m o n s t r a t e ,  c o n t r a r y  t o  t h e  n o t i o n s  of P i a g e t  a n d  o t h e r s .  t h a t  

many c h i l d r e n  5- t o  6 - y e a r s  o l d ,  u n d e r s i a n d  a n d ' a a k e  u s e  o f  t h e  

h h r a r c h i c a l  o r g a n i z a t i o n  o f  c a t e g o r i e s .  Not o n l y  d i d  t h i s  

s t u d y  use s h p l e r ,  more direct pe r fo rmance  m e a s u r e s  t o  e l l t = - -  
- --- - - - -  

t h e  chi i 'd ' s  use of  a  h i e r a r c h i c a l  q l a s s i f i c a t i o m  b e h a v i o u r  ;ha* 
- -- -- 

- 

mcst other s t u d i e s  i n v e s t i g a t i n g  t h e s e  q u e s t i o n s ,  b u t  i t  a l s o  

, i n v e s t i g a t e d  t h e  c h i l d g s  knowledge o f  h i e r a r c h i c a l  o r g a n i z a t i o n  

thr%ugh ' t h e  u s e  o f  its two3 f u n d a a e n t a l  p r i n c i p l e s ,  
, 





u n d e r  s t a n d  p r i n c i p l e s  of c l a s s - i n c l u s i o n .  " I n c l u s i o n ,  i n  t h i s  
P 

s e n s e ,  h a s  n o t  b e e n  a c q u i r e d  m e r e l y  b e c a u s e  t h e  c h i l d  t h l k s  
- 

c o r r e c t l y  a n d  u s e s  v e r b a l  c o n c e p t s  u h i d  r'0Slect t h e  i n c l u s i o n  

i i r t p l i c i t  i n  t h e  l a n g u a g e  o f  a d u l t s n  (p. l l 7 ) .  

T h e r e  are a  number  o f  p u z z l i n g  r e s u l t s  i n  t h i s  s t u d y .  
- - - - -. - - -- - - 

F i r s t ,  i t  is u n . c l e a r  why c h i l d r e n .  who id t h e  s o r t i n g  t a s k .  

a p p e a r 2 0  ,have  a a s t e r e d  t h e  complex o p e r a t i o n  o f  h i e r a r c h i c a l l y  
7 

o r g a n i z % n g  a s& of pictitres, w u s d  i n  t h e  tdeati-atim ta-. 
Lcr 
%$ 

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

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

two l e v e l s  of g e n e r a l i t y .  Second ,  c h i l d r e n  were 

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

c l a s s i f y i n g  p i c t u r e s  a t  i n t e r m e d i a t e  l e v e l s  acroks d i f f e r e n t  
- - - -  ---- 

- - - - -  -- - 

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

a c r o s s  d i f f e r e n t  t a s k s .  Thus, a n  i m p o r t a n t  q u e s t i o n  t o  p u r s u e  

i s  o n e  of c o n s i s t e n c y  across t a s k s  and t r a n s f e r  o f  l e a r n i n g  

f r o m  o n e  t a s k  t o  a n o t h e r .  Two r e c e n t  s t u d i e s  seem t o  s h e d  more 

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

cf  h i e r a r c h i c a l  o r g a n i z a t i o n  across d i f f e r e n t  t a s k s .  

S t o r m  (1978) a t t e m p t e d  t o  d i s c e r n  w h e t h e r  t h i r d  a n d  s e v e n t h  
- - - . 

g r a d e r s  c o u l d  a c q u i r e  t h e  p r i n c i ~ l e s  of h i e r a r c h i c a l  s e m a n t i c  
- - - - - - - 

- - 

i - 
o r g a n i z a t i o n  u s i n g  t u o  different training p r g e d u r e s .  a n d  t h e n  

t r a n s f e z  t h e w  p r i n c i p l e s  t o  a new s o r t i n g  t a s k .  One o f  t h e  

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



- --- - - 

I I 

h i e r a r c h y  of a n i m a l  terms w i t h  t h e i r  c a t e g o r y  l a b e l s .  S i x  
,-' 

c l a s s e s  o f  18  a n i m a l s  were first , g r o u p e d  on t h e  b a s i s  o f  
- 

f u n c t i o n  ( a n i m a l s  f o r  p e t s ,  fbr f u r ,  f o r  game) , a n d  t h e n  o n  t h e  
I '  

b a s i s ' o f  a b s t r a c t  f e a t u r e s  (meat  eaters vs p l a n t  e a t e r s ) .  The  

s e c o n d  t r a i n i n g  p r o c e d u r e  was a l ist  p r e s e n t a t i o n  d e m o n a t r a t i n g  - 

first, how a l l  a n i m a l  terms c o u l d  be c l a s s i f i e d  a c c c r d i n g  t o  
- - - -  A -  - -  _ --L 

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

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

h i e r a r c h y .  Thk a a n s f e ~  sorti%- ta$k &nvu&ve(t s o & i n q b t h e  -saae-__ 
-- - -- 

item set, s p o n t a n e o u s l y ,  a n d  t h e n  h a v i n g  them s o r t  t h e  items 

i n t o  s i x  g r o u p s ,  three g r o u p s ,  a n d  then t w c  g r o u p s .  Two o t h e r  

g r o u p s  o f  s u b j e c t s  were t r a i n e d  w i t h ' a  , randw p r e s e n t a t i o n  o f  

items o r  had  n'o t r a i n i n g .  S t o r m  f o u n d  t h a t  i n  t h e  s p o n t a n e o n ~ j  

free recall s o r t i n g  t a s k ,  t h e  h i e r a r c h i c a l  o r g a n i ~ ~ t i o n  t r a i n e d  
- --- - - - 

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

r e c a l l  t a s k ' .  ~ n d i v i d u a l  s u b j e c t s  i n  t h e  + p r e s e n t a t i o n  a n d  no- 

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

most  p a r t  u s e d  d i f f e r e n t  d i m e n s i o n s  (i.e. size  a n d  f e r o c i t y )  t o  

determine s o r t i n g  s t r a t e g y .  I n  t h e  f i x e d  s o r t i n g  tasks, a l l  

t r a i n e d  s u b j e c t s  m a i n t a i n e d  t h e  6 - c a t e g o r y  c l a s p i f i c a t i o n n  

p r o v i d e d  i n  t r a i n i n g .  A11 t r a i n e d  s u b j e c t s ,  but grade sevens 

more t h a n  g r a 6 e  t h r e e s  u t i l i z e d  t h e  3:category c l a s s i f i c a t i o n ,  
- - - - - - - - - - - - -- 

a r d  a l s o  t h e  2 - c a t e g o r y  c l a s s i f i c a t i o n .  

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

- 0 
t r a i n i n g  a = p a r t i c u l a r  h i e r a r c h i c a l  s t r u c t u r e ,  s u b j e c t s  o f  a t  - i, 



- -  - 
? 

least 8- t o  9 - y e a r s  o f  age o f  

hierarchical o r g a n i z a t i o n  and use  (or t r a n s f e r  a s  S torm 
' I  

k s e  p r i n c i p l e s  a -u i red  i n  a  g i v e n  t a s k  to a new s u g g e s t s )  

task.  

I n  a n  a n o t h e r  study, G r e e n f i e l d  & S c h n e i d e r  (1927) t r i e d  t o  

d e t e r m i n e  t h e  d e g r e e  t o  which, 3- t o  9 - y e a r - o l d s -  c o u l d  

u n d e r  s t a n  d a h i e r a r  c h i c a J  a r r a n g e m e n t  o f  non-meaningf u l  

e l e m e n t s  and t r a n s f e r  -- - t h e  o& this b i e r a r c l d c a l  - - 

s t r u c t u r e  i n  a ask .  ~ r ; e n f i e l d  & S c h n e i d e r  

p r e s e n t e d  t h e  c h i l d r e n  wi th  a t r e e - l i k e  h i e r a r c h i c a l l y  
- 

- 

organized * m o b i l e @ ,  and  had. t h e  c h i l d r e n  c o n s t r u c t  a mob i l e  of 

t h e i r  own t o  l o o k  j u s t  l i k e  t h e  o n e  h a n g i n g  i n  f z o n t  o f  them 

P i q u r e  5. S t r u c t u r e  'cf mobile ( G r e e n f i e l d  E S c h n e i d e r ,  1977)  



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

between a g e s  t h r e e  and s i x  toward  g r e a t e r  c o m p l e x i t y .  By a g e  

six, o n l y  one c h i l d  o u t  o f  t e n  f a i l e d  t o  copy  the model e x a c t l y .  

The t h r e e - y e a e - o l d s  tended t o  p rdduce  s i m p l i f i e d  mobiles o f t e n  . 

c o n s i s t i n g  of i s o l a t e d  and r e p e t i t i v e  u n i t  p a i r s  ( F i g u r e  6 ) ;  

f a i l i n g  to i n t e g r a t e  these- s e p a r a t e  u n i t s  i n t o  a  more - - --- - -- a 

c o m ~ l i c a t e d  s t r u c t u r e .  Pou r -yea r -o ld s  were more l i k e l y  t o  , 
I 

i n t e g r a t e  scme of t h e  u n i t s ,  r e p r o d u c i n g  parts of  t h e  , I 
L' 

h i e r a r c h i c a l  model. Some f o u r - y e a r - o l d s ,  l i k e  t h r e e - y e a r - o l d s ,  ' 

c o n s i d e r e d  t h ' e se  i n c o m p l e t e . p a r t s  t o  b e  c o a p l e t e  u n i t s ,  i n  and 

of tkenoe lves ,  t o t a l l i  un re - l a t ed  t o  any l a r g e ,  more 
<. 

h i e r a r c h i c a l  p l a n  of a c t i o n .  O t h e r  f our -y  e a r - o l d s ,  a l t h o u g h  n o t  

a b l e  t o  r e c r e a t e  t h e  c o m p l e t e  h i e r a r c h i c a l  model, i n d i c a t e d  

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

- - 

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

s t r u c t a r e s  and t o  whole i n t o  i t s  component  p a r t s .  



F i g u r e  6. Example o f  s t r u c t u r e s  p roduced  by 3, 4 ,  and  5-year -  

o l d  c h i l d r e n  (from ~ r e e q f i e l d  & S c h n e i d e r ,  1977).  

Age 3: 

Age 5 :  

Host f i v e - p e a r - o l d s ,  unlike f o u r - g e a r - o l d s ,  were a b l e  t o  

form d o u b l e - k r a n c h e d  s t r u c t u r e s ,  i n  which a s u p e r o r d i n a t e  
- - - - - - - - - - - 

component j o i n e d  two s u b s t r n c t  u r e s .  U h e r e a s  f o u r -  y e a r - o l d s  
- - - -- -- , 

i b u l d  i n t e g r a t e  s i m p l e  u n i t s  i n t o  a c h a i n l i k e  form w i t h  complex 

nodes ,  t h e  f i v e - y e a r - o l d s  c o u l d  fo rm two s u c h  c h a i n s  and  = 

i n t e g r a t e  t h e n  i n t o  a h i e r a r c h i c a l  double -  b rqnchea  s t r u c t u r e .  



The f i r s - y e a s - o l d s  a p p e a r  t o  unde;stand the p r i n c i p l e s  ~f a  

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

t h e  e x a c t  of u n i t s  p r e s e n t  the o r i g i n a l  

mabile. B y  age s i x ,  t hough ,  the c h i l d r e n  were a b l e  t o  r e p r o a u c e  
* 

t h e  e x a c t  same u n i t s  a n d  the complex h i e r a r c h i c a l  s t r u c t u r e .  

- 
- L.-e tLw- ---. - I I I _ i - - - -  

' .  o p i e c ~ s - b f  research are s i g n i f i c a n t ,  as t h e y  

that young c h i l d r e n  and  make a b l e  t o  p e r c e i v e  

use  df h i . e r a r c h i c a 1  s t r u c t u r e ,  p r .esen ted  d i r e c t l y  t o  them, o r  
- . - 

- - - - - 

t a u g h t  t o  t h e a ,  a n d  t h e n  a p p l y  this principle i n  a new 

c l a s s i f i c a t i o n  ( s t o h ,  1978) , o r  r e c o n s t r u c t i o n  t a s k  
+ - . - 

 reen en fie id & S c h n e i d e r ,  1977) . eld & S c h n e i d e r  

s t u d y  is  p a r t i c u l a r l y  a l t h o u g h  t h e  
AL 

c h i l d r e n .  were f a c t  4' t h e  mobi le ,  t h i s  r e p r o d u k t i o n  

m a i n t a i n  entire s t r u c t u r e  h i s  mind, 

a s  i n  v i s u a l  f i e l d .  While t h i s  s t u d k  d o e s  n o t  e x 4 c i t l y  

q u e s t i o n  o f  c h i l d r e n t s  u s e  of the a d d r e s s  t h e  

p r i n c i p l e s  and d o e s  c l a s s - i n c l u s i o n ,  
u 

a d d r e s s  t h e  q u e s t i o n  of whether young c h i l d r e n  can u n d e r s t a n d  and  . .  - 
>- 

7 

a t t e n d  t o  t h e  e n t i r e  i n t e g r b t e d  o r g a n i z a t i o n  c f  a h i e r a r c h i c a l  

s t r u c t u r e  s u f f i c i e n t l y  well to r e p r o d u c e  the e n t i s e  i n t e g r a t e d  - 
c3 

rtructurew5thmt-err~~~he - t a c C € k a ~ = y e a ~ : - o l d s  merely 

t h e  ent- 

s u p p o r t i v e  o f  p i p g e t a s  c o n t e n t i o n  t h a t  young 

n o t  u n d e r s t a n d  c l a s s - i n c l u s i o n ,  b e c a u s e  t h e y  can 

s t r u c t u r e  i s  

c h i l d r e n  can 

n o t  t h i n k  of 
3 

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



Study 2 was d e s i  ed  t o  test young c h i l d r e n ' s  -k 
u n d e r s t a n d i n g  and  u s e  o f  p r i n c i p l e s  of  h i e r a r c h i c a l  

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

? &  c a t e g o r i e s .  T h e  c h i l d r e n  t e s t e d  i n  s t u d y  2 were t h e  s a n e  
-9 

( though n o t  a l l )  a s  t h o s e  t e s t e d  i n  s t u d y  I .  It was hoped t h a t  

h e r  c h i l d r e n  who had made use  o f  p r i n c i p l e s  o f  h i e r a r c h i c a l  

n i z a t i o n -  with f a m i l i a r  n a t u r a l  c a t e g o r i e s  c o u l d  a l s o  make 
- - - 

- - 
- - 

use of t h e m  t o  d i s c o v e r  the h i e r a r c h i k a l  o r g a n i z a t i o n  o f  t h e  

a r t i f i c i a l  c a t e g o r i e s .  , , 

I n  a d d i t i o n ,  a f t e r  they had been  t e s t e d  on the a r b i t r a r y  

h i e r a r c h y  the c h i l d r e n  s t u d y  2 were t e s t e d  a g a i n  on  the 
" 

s o r t i n g  t a s k  of s t u d y  T h i s  p e r m i t t e d  e x a m i n a t i o n  OL wketther_-- 
- - - -  -- -- - 

t h e i r  c l a s s i f i c a t i o n  b d h a v i o u r  of n a t u r a l  c a t e g o r i e s  was s t a b l e  
1 .  

over  time and. mcre i m p o r t a n t l y ,  w h e t h e r  t h e  c h i l d ' s  a b i l i t y  t o  

infer t h e  h i e r a r c h i c a l  o s g 4 n i z a t i o n  o f  t h e  a r t i f i c i a l  

c a t e g o r i e s  a f  t e c t e d  h i s  c l a s s i f i c a t i o n  s t r a t e g i e s  w i t h  - t h e  
I e 

n .a tu r& c a t e g o r i e s .  i f  s u b j e c t s  r h o  had  n o t  made use of 

h i e r a r c h i c a l  o r g a n i z  t i o n  of c a t e g o s i e s  i n  t h e  first s t u d y  were < 
a b l e .  a f t e r  b e i n g  s u c c e s s i u l  v a h e  a r b i t t a r y  h i e r a r c h y  i n  

s tudy-  Z - t ~  ra ke -we 4-str-4--hd*----'zl--tzaran 

t_o sor t  the w t g ~ a U g a r i -  1, b~-y-2--*- 

5 

t a s k ,  t h i s  would b e  an i n d i g t i o n  a b i l i t y  t o  

g e n e ~ a l i z e  p r i n c i p l e s  of h i e s a r c f h c a l '  o r g a n i z a ' t i o n  learaed i n  

one c o n t e x t  t o  a n o t h e r .  



S u b j e c t s :  

-1 
T h e  forty-eight s u b j e c t s  f r o a  study 1. who had  c o t p l e t e d  . 

k 
A --- - --- - -- ----A - - -- - - 

the identification and s o r t i c g  tasks u i t h  food stimulus 
A 

p i c t u r e s  were selected t o  t a k e  part in s t u d y  2 .  *e 
- -- - - - 

Stimuli and Procedure:  1 

The a r b i t r a r y  h i e r a r c h y  shown i n  F i g u r e  7 was t h e  f o c u s  
r 

s t u d y  2. The h i e r a r c h y  c o n s i s t e d  of t h r e e  l e v e l s ,  The bottom 

f e v e 1  c o r s i s t e d  of numbers t, 4,2,5,3,6,10 and 7 .  These numbers 

were grouped two t o  a group, i n t o  f o u r  l e v e l - 2  c a t e g o r i e s  
-- - - - -ppp -p - 2 - -- - - -- - -- 

( u i g s ,  bees ,  t r i c k s ,  and  mops$. The four level-2 c a t e g o r i e s  

were t h e n  grouped i n t o  two s u p e r o r d i n a t e  (level 3) c a t e g 6 r i e s  

(doodles ,  and j i n g l e s ) .  I n  a d d i t i o n  t o  these e i g h t  ( t r a i n i n g )  ' "  

numbers, two d i s t r a c t o r  numkers (12, a n d  8 ) were a l s o  used. 

Each number uas  mitten cn an 10 r 15 cm c a r d ,  

Figure  7. B i e r a r c h i c a l  o r g a n i z a t i o n  of a r t i f i c i a l  catagbr+s 

l eve l  3 
. 

d o o d l e s  . j i n s l e s  

level 1 



I n  s t a g e  1 t r a i n i n g ,  c h i l d r e n  were t a u g h t  t h e  l e v e l - 1  

l e v e l - ?  l i n k s  by u s i n g  a  s t e p - b y - s t e p  a d d i t i v e .  p rocedure .  Each . 
\ - 

l e v e l - 2  c a t e g o r y  was first t a u g h t  i n ) i v i d o a l l y  a n d  t h e n  

r e h e a r s e d  p r c g r a s s i v e l  y ( r e l e a ' m e d )  a s  e a c h  o t h e r  l e v e l - 2  

c a t e g o r y  was l e a r n e d ,  u n t i l  a l l  f o u r  c a t e g a r i e s  were, l e a r n e d .  

~ t & a c h  s tep . ,  a l l  numbers, t h e  8 that belonged  t o  t h e  h i e r a r c h x  
A 

-* --- - -- 
- 

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

- .  
As an e x w e ,  h s a p  %, *be ch53+ was S f I m  =e-rcakii-- 

- 

d e p i c t i n g  '1- a n a  t h e  c a r d  showing '4'. and t o l d  t h a t  t h e y  rere 

*wigs* ,  p o i n t i n g  t o  o a c h  one and s a y i n g  n T U s  is a r i g " ,  and  

t h e n  emphas i z ing ,  "They are b o t h  wigsn.  The c h i l d  was t h e n  

i a ~ e d i a t e l y  asked t o  p roduce  the c a t e g o r y  l a b e l  f o r  the 

numbers. The  nambers  were t h e n  p l a c e d  back  i n  t h e  t o t a l  a r r a y  

- i d e n t i f y  a l l  t h e  n u i g s w .  If t h e  child i n d i c a t e d  o n l y  one * r i g s ,  

h ~ / s h e  was askd t o  f irid a n o t h e r  qne. After t h e  c h i l d  hpd 

s e l e c t e d  two cards, he/=he was t o l d  whe the r  t h e y  mere s i g h t  o r  

wrong; a n d  if wrong, which two c a r d s  were t h e  correct o n e s  a n d  

be longed  t o  t h e  c a t e g o r y  'w igs* .  Again t h e  d i s p l a y  was ' 

scrambled and  r h e  c h i l d  was asked t o  f i n d  t h e  i w i g s ~ .  In e a c h  

s u b s t e p .  t h g  correct o r  incorrect i d e n t i f i c a t i o n  o f  n u a b e r s  

belonging t o  t h e  c a t e g o r y  were r e c o r d e d .  The above s u b s t e p s  

rere r e p e a t e d  u n t i l  o a c h  number b e l o n g i n g  to t h e  c a t e g o r y  bad  
8 

been correctly i d e n t i f i e d  f o u r  tises c o n s e c u t i v e l y .  Then t h e  

exp&imen tc r  went a n t o  s t e p  2. 



& 

S t e p  2 t r a i n i n g  was e x a c t l y  t h e  same a s  s t e p  1 t r a i n i n g ,  

e x c e p t  t h a t  subjects were t a u g h t  that numbers ' 2 '  ahd .  '5'. 

be longed  t o  t h e  c a t e g o r y  "beesf t .  ' 3 - 

' * r e l e a r n e d  t o g e t h e r .  The c h i l d  was asked t o  i d e n t i f y  a number 

belongirig to  t h e  c a t e g c r y  'wig*, (Show me a wig.)  , c o r r e c t e d  i f  

wrong, t h e n  asked t o  f i n d  a n o t h e r  *wig8  a n d a l s o  corr=c€e& i f  

wrong. lext', t h e  c h i l d  was asked t o  f i n d  a * b e e s 8  c o r r e c t e d  i f  

urong, t o  f i n d  a n o t h e r  * bee f i ,  and a lso  c o x r e c t e d  i f  vrong. T h i s  

p r o c e d u r e  uaa  r e p e a t e d  a s  many times as n e c e s s a r y ,  u n t i l  t h e  

c h i l d  was a b l e  t o  c o r r e c t l y  i d e n t i f y  t h e  f o n r  numbers b e l o n g i n g  

t o  t h e  two c a t e g o r i e s ,  ' f o n r  times c o n s e c u t i v e l y  f o r  e a c h  
- - - - - - - - - - - - - - - -- - -- 

number. 

S t e p  4 was the same p r o c e d u r e  as s t e p  1 and ' s t e p  2, and  

the c h i l d  was t a u g h t  t h a t  the f i g u r €  * 3 *  and '6' . be longed  t o  

1 t h e  c a t e g o r y  * t r i c k s 8 .  I 

, . 
I 

Step 5 was similar t o  s t e p  3, b u t  i n  t h i s  case, three 
8 4 

c a t e g o r i e s ,  - ---- g ' b e e s 8  arid ' t r i c k s t  were rehearsed i n  ' 

c o n t r a s t  with e a c h  cther.  For  example,  the c h i l d  was a s k e d  t o  
- -- - - - - - - - - - -- -- - 

f i n d  a fiwig' ,  and c o r r e c t e d  i f  wrong, then t o  f i n d  another  

and  c o r r e c t e d  if urong. n e x t  h e  was asked to f i n d  a 'wig* ,  



* b e e t ,  c o r r e c t e d  i f  wrong, a n d  t h e n  f i n d  a n o t h e r  'beeq, and 

\ 
c o r r e c t e d  i f  wrong. F i n a l l y ,  h e  was a s k e d  to  f i n d  a # t r i c k e ,  

\ 

\ c o r r e c t e d  i f  wrong, and t o  f i n d  a n o t h e r  ' t r i c k a  a n d  c o r g e c t a d  
\ 

' S t e p  6 p r o c e d u r e  was l i k e  s t e p  1. 2 and  4. The c h i l d  was \ -- 
shewn t h e  numbers 10' and  ' 7 ,  t o l d  t h a t  they were #mops1 and 

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

% .  

I c a t e g o r y  \opsq. four times c o n s e c u t i v e l y .  
'\ 

\ 
/ 

I n  step 7, a l l  f o u r  c a t e g o r i e s  were r e h e a r s e d  (relearned) . 
i n  c o n t r a s t  w i t h  e a c h  o t h e ~ .  The  p r o c e d u r e  was l i k e  t h a t  i n  

I 

step 3 -and s t e p  5. 
/" 

A ,' 

fou&-level-2 c a t e g o r i e s  c o u l d  be o r g a n i z e d  i n t o  two l e v e l - 3  

c a t e g o r i e s .  I n  the first s t e p .  t h e  c h i l d  -was t o l d  t h a t  ' a  wiga 
- - 

is a ' d o o d l e a ,  and then r h e  c h i l d  u a s  a s k e d  the q u e s t i o n  W h a t  

is  a d o o d l e l N .  I f  the c h i l d  d i d  n c t  u n d e r s t a n d  or r e p l i e d  

i n c o r r e c t l y .  t h e  c h i l d  was p r o v i d e d  w i t h  t h e  c o r r e c t  r e s p o n s e  
9 

a n d  t h e  q u e s t i o n  was a s k e d  aga in .  nex t .  the,  child was t o l d  a 

'bee' is a ( d o o d l e * ,  a n d  a s k e d  WUhat is  a  doodle?^ If t h e  c h i l d  

c o u l d ~ n a m e  a , g  ( and abexe7as b o t h  ' d o o d l e s * ,  t h e c  t h i s  was 

a s  a carreCrrrecr regmnse. T h e  c h i l d  was t o l d  t h a t  b o t h  a 

'bee*. i s  a @ d o o d l e 8  and a 'wig' is a ' d o o d l e 8 ,  and asked t o  

came u s h a t  is a doodle?"  I f  a t  t h i s  p o i r t ,  both c a t e g o r i e s  were 



n o t  i d e n t i f i e d ,  t h e  q u e s t i o n  was r e p e a t e d  by a s k i n g  V h a t  else 

is a  doodle?* A s  t h e  c r i t e r i o n  of l e a r n i n g  f o r  t h e  c a t e g o r y  
B 

' doodle ' ,  t h e  c h i l d  uas r e q u i r e d  t o  c o r r e c t l y  name t h e  c a t e g o r y  

'w ig*  and t h e  c a t e g o r y  'bee bo th  f o u r  times c o n s e c u t i v e l y ,  

11! step 2, the- cki-3.d uas t a x g h t  by t h e  same -prGs&are - 

L 

i n  s t s p  t, t h a t  a 'trick* and a 'mop' were ' j i n g l e s ' ,  u n t i l  t h e  

c h i l d  c o u l d  c o r r e c t l y  i d e n t i f y  t h e  c a t e g o r i e s  *trickt a.nd -*mop8 V 

a s  b e l o n g i n g  t o  t h e  s u p e r o r d i n a t e  a t e g o r y  ( j i n g l e s a ,  f o u r  

times c o n s e c u t i v e l y ,  

I E  s t e p  3, t h e  c h i l d  was asked  "What i s  a  'doodle?" and 

nuha t  i s -  a  jingle?" , s u c c e s s i v e l y  u n t i l  c r i t e r i o n  was r eached .  

When errors were made, s t e p  1 o r  s t e p  2 was r e p e a t e d  u n t i l  the 
- - -  - - - -- - - 

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

b e l o n g i n g  t o  the s u p e r o r d i n a t e  c a t e g o r i e s  * d o o d l e s '  and 

J - * j i n g l e s a ,  f o u r  times c o r r e c t l y ,  w i t h o u t  n a k i n g  a n y  c o n f u s i o n s  

between t h e  t v c  ca t e g o r i - e s .  

Orce c r i t e r i o n  was r e a c h e d  f o r  s t e p  3 o f  t r a i n i n g  s t a g e  2, 

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

t r i a l ,  t h e  c h i l d  was a s k e d  t o  i d e n t i f y  numbers b e l o n g i n g  t c  

t h e  f o u r  level-2 c a t e g o r i e s . *  If t h e  c h i l d  made a n  e r r o r ,  t h e  

c o r r e c t  r e s p n s e  was prov ided ,  b u t  no r e h e a r s a l  a n d  r e t e s t i n g  

I 



. - . , 

was unde r t aken .  T h e  ,ndmders were removed from s i g h t  a n d  t h e  

/ 
c h i l d  was a g a i n  a s k e d  "ithat  i s  a doodle? '  a n d  *What is a .  ,, , 

.a 

j i ng l e? '  The c h i l d  was prompted k o  'name two c a t e g o r i e s  uh$ch- 
I 

/ 

belonged  t o  e a c h  level-3 s u p e r o r d i n a t e  c a t e g o r k  '1f t h e  c h i l d  

made e r r o r s ,  t h e  e x p e r i m e n t e r  p r o v i d e d  t h e  c h i l d  w i t h  t h e  
---- - 

corract  r k ~ p o n s e  btrt hi-d n o t  r e t es t  t h e  c h 5 I d  again. 

The c h i l d r e n  were tested on two t a s k s ,  o n e  o f  which u a s  an 

i c a t i o n  task comparable  t o  t h e  i d e n t i f i c a t i o n  t a s k  i n  

s t u d y  1 ,and t h e  o t h e r  a s o r t i n g  t a s k ,  c o n p a r a b l e  t o  t h e  s o r t i n g  
.+ 

task i n  s t u d y  1, t o  d e t e r m i n e  whether  t h e y  h a d - d i s c o v e r e d  o r  

, i n f e r r e d  t h e  h i e r a r c h i c a l  str t u r e  o f  the  a r t i f i c i a l  d 
c a t e g o r i e s .  

I n  t h e  a h i e r a r o h i c a l - u t i l i z a t i o n  i d e n t i f i c a ' t i o n l  t p s t  t h e  

c h i l d  was p r e s e n t e d  w i t h  a l l  the l e v e l - 1  c a r d s  and a s k e d  t o  - 

select t h o s e  numbers  b e l o n g i n g  t o  t h e  c a t e g o r y  4 d o o d l e * .  I f  the 

c h i l d  made  less t h a n  f o u r  c h o i c k s ,  he / she  was asked i f  there 

were o t h e r  numbers b e l o n g i n g  t o  t h e  c a t e g o r y  * d o o d l e * . ' ~ h i s  was 

repeated, u n t i l  t h e  child i n d i c a t e d  t h a t  t h e y  had s e l e c t e d  a l l  
I 

t h o  c a r d s .  T h i s  p r o c e d u r e  was r e p e a t e d  w i t h  t h e  c a t e g o r y  
1 T 

In t h e  ' h i e r a r c h i c a l - u t i l i z a t i o n  ' s o r t i n g '  tes t ,  t h e  c h i l d  
\ 

was p r e s e n t e d  wi th  a l l  the n u a b e r s  and  a s k e d 2 0  p u t  a l l  t h e  ' 

* w i g s 1  i n t o  one pile, t h e n  a 2 1  t h e  * b e e s a  n t o  o n e  p i l e ,  n e x t  

- \f 



- 2, 
' a l l  . the  1 t r i c k s 1  i n t c  o n e  p i l e  a n d  t h e n  a'l l  the i B t o  one 

p i l e .  (Mote. A t  t h i s  ~ o i r i t ,  i f  t h e  c h i l d  has performed this 

. t a s k  c o r r e c t l y ,  t h e r e .  w i l l  be two r e m a i n i n g  d i s t r a c t o r  items.) 

- ' P i g a l l y ,  the c h i l d  ,was a s k e d  t o  p u t  a l l  t h e  J d o o d l e s f  i n t o  o n e  

p i l e ,  and n e x t  t o  p u t  a l l  the g l e  i n t o  one p i l e .  The 

p a r t i c u l a r  manner tn which  t h e  c h i l d  g r o u p e d  t h e  card- t o g e k h e r - - - - -  
r- 

a c s o r d i & o  i n t e m e d i a t e  ( l e v e l - 2 )  a n d  s u p e r o i d i n a t r .  ( l e v e l - 3 ) '  
J 

l e v e l s  of c l a s s i f i c a t i o n  was c a r e f u l l y  n o t e d .  

I n  t h e  s e c o n d  p h a s e  of s t u d y  2 ,  the c h i l d  .was - r e t e s t e d  on - 
-b 

t h e  s t u d y  1- s o r t i n g  t a s k .  "it& t h e  c a t e g o r i e s  of f r u i t s ,  

vegetab les .  a n d  f o o d ,  A s  i n  S t u d y  1, the c h i l d d a s  s i ~ p l y  asked 

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

m 

P 
i n t o  o n e  p i l e  a n d  f i n a l l y ,  t o  puC a l l  t h e  f o o d s  i n t o  o n e  p i l e .  



STUDY 2 

i \ 
Of the b r i g i n a l  48 c h  l d r e q  i n  th_e f o o d  g a t e g o r p  setof-- - 

n ,'--', s t u d y  1, 2 were u n a v a i l a b l e  and 3 r e f u s e d  t o  c o m p l e t e  t h e  

l e a r n i n g  p h a s e  of s t u d y  2. F o r t y - t h r e e  s u b j e c t s  r e a c h e d  

c r i C e r i o n  i n  t h e  c a t e g o r y  l e a r , n i n g  p h a s e  of s t u d y  2, a n d  were 
* t 

s u b e e g u e n  t l y  t* on t h e  h i e t a r c h i c h i - u t i l i z a t i o n  

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

on t h e  f o o d  categories sorting task 
.c 

t h e  f o l l o w i n g  d e p e n d e n t  measures. 

I 

t a s k  i n  s t u d y  2. The p e r f o r m a n c e  o f  children in t h e  c a t e g o r y  

l e a r n i n g  p h a s e ,  on  t h e  two h i e r a r c h i c a l -  u t i l i z a t i o n  ta~ks, a n d  

was  analyzed i n  terms o f  

I n t e r m e d i a t e  C a t e g o r y  l e a r n i n g  Tr ia l s :  

s- 

i s o l a t i o n  and t h e n  r e l e a r n e d  ( o r  r e h e a r s e d )  i n  t h e  c o n t e x t  of 

1. 2  o r  3 o t h e r  c a t e g o r i e s .  Due t o  t h e  a d d i t i v e  s t e p - v i s e  



L 

p r o c e d u r e  of the  t r a i n i n g  t a s k ,  t h e  c a t e g o r y  wwigu was first 

; L 

l e a r n e d  a l o n e  ( l - c a t e g o r y  s e t ) ,  t h e n  r e l e a r n e d  w i t h  t h e  
-: + 

- - c a t e g o r y  "beet1 (2 -ca t ego ry  s e t ) ,  t h e n  w i t h  t h e  c a t e g o r i e s  "beeN 
; '-- 
< 2 \$ and  t @ t r i c k s "  - (3 -ca t egc ry  s e t ) ,  and f i n a l l y ,  once  a o r e  w i t h  

, -f.; * 
*-been, " t r i c k 1 * ,  and  @Inopu (4 -ca t ego ry  s e t ) .  S i m i l a r l y  @@bee" 

T h e  c a t e g o r y  V r i c k "  was l e a r n e d  a l o n e ,  t b &  r e l e a r n e d  w i t h  

Ifwig"-and Itbees a n d  t h e n  w i t h  "uigW, nbeeN,  and  llmopw. And 
4 

1 
f i n a l l y , ,  t h e  C a t e g o r y  11mop@9 was l e a r n e d  a l o n e ,  a n d  t h e n  

8 -- 
r e l e a r n e d  w i t h  @@wigw, '*bees ,\ and " t r i c k k " .  The mean number OX 

P 
t r i a l s  t o  l e a r n  e a c h  i n t e r n e d i q t e  l e v e l  c a t e g o r y  

+(bee,r ig , t r icks ,mop)  i n  eac c o n t e x t  was c a l c u l a t e d .  

numbar o f  t r i a l s  r e q u i r e d  f o r  t h e  S u b j e c t  t o  r e a c h  t h e  l e a r n i n g  

c r i t e r i o n .  

T a b l e  8 g o r i d a s  t h e  mean number o f  t r i a l s  and s t a n d a r d  

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

c r i t e r i o n  f o r  e a c h  of t h e  intermediqike-categories. Means are  . 
L 

b a s e d  on t o t a l  n u ~ b € r  o f  t r i a l s  ( i n c l u d i n g  c r i t e r i o n  t r i a l s )  

1eam the cate-ga~lalone (in 1 - c z  -f~atnigcr-- 

s i g n i f i c a n t l y  fewer t h a n  mean number o f  t r i a l s  t o  r e l e a r n  t h o s e  - 

c a t e g o r i e s  i n  t h e  2 - c a q o r y  sets df=42,  pC.05) , 

1 



a l t h o u g h  t h e  m a g n i t u d e  'of t h e  d i f f e r e n c e  uas small. They were 

a l s o  s i g n f i c a n t l y  fewer t h a n  t h e  a e a n  number of t r i a l s  t o  

r e l e a r n  them i n  t h e  3 - c a t e g o r y  set ,  ( t -=3.02,df=4Z8p<.005) ,  a n d  

t h e  4-category set ( t=4.53,df=42,pC.001) ,  t h e  m a g n i t u d e  o f  t h e  
. 
, , 

d i f f e r e n c e  being h i g h e r  in t h i s  c a s e .  T h e r e  were n o  d i f f e r e n c e s  
% - -- A -  

- - A-------- 

i n  Bean l e a r n i n g .  t r i a l s  between-2-catggs<2y sets ,  3 - c a t e g o r y  

sets and  4 - c a t e g o r y  se ts .  O n 1  J t h e  o v e r a l l  mean (5.1 t r i a l s )  

w i l l  be c o n s i d e r e d  f u r t h e r ,  since t h e r e  was n o  interest in t h e  
a 

r e l a t i v e l y  small d i f f e r e n c e s  shown i~,ti?&le 8. 
e ," - - *,a 

T a b l e  8. nean number o f  t r i a l s  (i d i n g  c r i t e r i o n  trials) t o  
learn a n d  r e l e a r n  interm t e  l e v e l  c a t e g o r i e s ,  a s  
d e f i n e d  by t h e  number of o r i e s  i n  t h e  l e a r n i n g  set ,  
( 1  -categqry ses, 2 - c a t e g o r  3 - c a t e g o r y  s e t ,  a n d  
4 - c a t e g o r y  set, 

\ 

--- - - - - 

s u p e r o r d i n a t e  C a t e g o r y  L e a r n i n g  T r i a l s :  

I n t e r m e d i a t e  
cakegor ies 
7 -- 
- 

C wig 
bee 

, tricks 

- 
A1ldategor ies  

*.-i 

T a b l e  9- p r o v i d e s  t h e  means, r a n g e s ,  a n d  s t a n d a r d  
,I 

Number of c a t e g o r i &  i n  Learning Set 

F t - e e g o r y  - m t e g o r y -  4 3  a t e g  o t ~ o  m a 1  

d e v i a t i o n s  o f  t h e  number gf- t r i a l s  t o  r e a c h - t h e  l e a r n i n g  

I- I 

- a 

% 

4.5 
4.5 
4 , 7  
4.2 

4.5 

'S.D. 

1.8  
1.1 
1 .O 

.7 

.9 
9 9  

x 

5.6 
4.5 

5 .0  

I ---* 
S.D.  X .D. X S.D. mean 

2.4 
1.3 

1.7 
. -- 

a 5 . 4  '2.1 5.3 2.0 5.1 
5.5 5.0 
4.8 0 6.0 3.0 5.2 

4,. 5 
\ 

5.3 K 8  .6 2 . t  
- 

5.1 



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

s i g n i f i c a n t  d l f  f e r e n c e  be tween  

: t r i a l s .  
e 

l e v e l  c a t e g o r i e s .  There was no 

n d o o d l e n  and  " i n g l e f f  l e a r n i n g  

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

es ,  li. e. t h e  l-eve-I- 1- to 3 s v e l - 2  l i n - k s t - w a s  c o m p x t e i f t ~ - -  

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

( l e v e l  2' t o  l e v e J  3 l i n k s )  t h e r e  were s i g n i f i c a n t  d i f f e r e n c e s  
- - 

- - 

between the mean numbei  of t r i a l s  t o  learn the s u p e r o r d i n a t e  

' c a t e g o r i e s -  (r=10.0) , a d d  the mean number of t r i a l s  t o  l e a r n  t h e  - 
i n t e r m e d i a t e  l e v e l  c a t e g o r i e s  (f=5.?) 4 ( t=6 .39 ,d f=42 ,  p<- 00l) , 

Pos t -Tes t :  L e a r n i n g  of I n t e r m e d i a t e  C a t e g o r i e s :  

T.able 9. Ave rage  number of t r i a l s  t o  l e a r n  s u p e r o r d i n a t e  c a t e g o r i e  

( i n t e r m e d i a t e  c a t e g o r i e s )  a n d  t h e  l e v e l k 2  t o  l e v e  1-3 links 

- 

( s u p e r o r d i n a t e  c a t e g o r i e s )  j u s t  l e a r n b e d .  

- 
- .. 

S. D. 
- - -- - - - 

. 
7.2 
4.7 

5.3 
_. 

S u p e r o r d i n a t e  L e v e l  
C a t e g o r y  

- - -  - - - - - - 
a o o a i e  
j i n g l e  

b o t h  c a t e g o r i e s  . 
- 

b 

Range 
-- - - - - -- -- ---- 

4-26. 
4-20 

-- 
4228 

c -  

Clean 
- - - - - - - --. 

10.9 
9.2 

--- .. . 10.0 

e 



- 

' E a c h  i n t e r m e d i a t e  c a t e g o r y  (wig, b e e  t r i ck ,mop)  was s c o r e d  
t 

a s  c o r r e c t  o?%correct on t h e  o n e - t r i a l  l e a r n i n g  p o s t -  test .  
ji 

-1. 

The t o t a l  number ( f rom 1 t o  4) df c a t e g o r i e s ,  for which a l l  
1 

- ,iteras were c o t r e c t l y  i d e n t i f i e d ,  was c a l c u l a t e d .  The r e s u l t s  ' 
, , > , 

I 

a r e  showb i n  T a b l e  10, midd le  coluern. 72% ( ~ 3 1 )  of t h e  
- -- - A --A a A-L - A - - -- - - - - - -- -- - 

s u b j e c t s  correctly i d e n t i f i e d  a l l  items b e l o n g i n g  t o  all f o u r  

i n t e r m e d i a t e  level c a t e g o r i e s  (wig ,bee,mop, t ick)  , 19% (n=8) 
I 

c o r r e c t l y  i d e n t i f i e d  3 o u t  of 4 c a t a g o r i ~ s ,  t h e  r e m a i n i n g  - -  

9% (n=4) - ,  c o r r e c t l y  i d e n t i f i e d  t w a  of t h e  c a t e g o r i e s .  > - A l l  

s u b  j e c t s - w h o  made erro;s c o r q a c t e d  their  err6rs when in fo rmed  

t h a t  t h e y  had ma V q  e r r o r  ;/ T h e  e r r o r s  were randomly  

d i s t r i b u t e d  a c r o s s  d f a r e n b e g o r i e s .  A 
Each s a p e r c r d i n a t e  c a t e g o r y  ( d o o d l e ,  j i n g l e )  was s c o r e d  a s  

C 

c o r r e c t  o r  i n c o r r e c t  on t h e  ~ n e ~ t r i a l  l e a r n i n g  p o s t - t e s t  

depand ing  on whe the r  the c h i l d  i d e n t i f i e d  b o t h  a p p r o p r i a t e  

i n t e r n e d i a t e  c a t e g o r y  l a b e l s  o r  n o t .    he d a t a  are shown i n  ' -  

< a b l e  10,  r i g h t m o s t  colUmn. 67% . (n=29)  o f  t h e  s u b j e c t s  were . 

c o e r e c t  on both s u p e r o r d i n a t e  c a t e g o r i e s ,  23% (n=10) o f  t h e  
/ 

-- - - 

subjects were c o r r e c t  on one  s u p e r o r d i n a t e  category and  9% (n.4) 

o f  ~ h e ~ s u b J e t s ~ ~ c o r ~  on  both.  lloqst of t h e  c h i l d r e n  
* I 

c o r r e c t e d  t h e i r  e r r c r s  when in fo rmed  t h a t  t h a t  t h e y  had made a n  

e r r o r .  G- 



A -- - - - - - - - - - - _  -_&I - - -- 

- . -- - - - 
r a b i e  10: E e r c a n t a g c  (number) of c h i l d r e n  rho correctly i d e n t i t i e d  

a l l  i n t e r m e d i a t a  categarieq a n 8  all s u p e r o r d i n a t e  
c a t e g o r i e s .  Pe r fo rmance  on i d e n t i f  ping c a t e g o r i e s  is 
r e p o r t e d  i n  terms of 75% c o r r e c t ,  50% c o r r e c t ,  
2 5 % - c o r r e c t ,  and  OX c o r r e c t .  

k 

- -~. 
Categories - 1 n t e r n e d i a t e  S u p e r o r d i n a t e  ' li 

C o r r e c t l y  I d e n t i f i e d  C a t e g o r - i e s  Categ-or ies  . 

. , - 

.Task 1: Doodle Category :  

I n  t h i s  task, i n  which s u b j e c t s  were asked t o  i d e n t i f y  (by , 

numbers correctly i d e n t i f i e d  (ii) a n y  three of the f o u r  numbers 

c o r r e c t l y  i d e n t i f i e d  (iii) o n e  number each f r o n  e a c h  o f  t h e  two 

i n t e r m e d i a t e  c a t e g o r i e s  (wigs .  and ,bees ) ,  (f v) two numbers  f ron  

o n e  category o n l y  (e.g, bee o n l y ) ,  (v) two numbers  f r o n  one  

c a t e g o r y  and a n y  other i n c o x r e c t  i tems, ( v i )  o n e  number f r o a  one 

c a t e g o r y  and  any  other i n c o r r e c t  numbers,  (o i i )  a n y  o t h e r  

c o m b i n a t i o n  o f  two s t i m u l i ,  ( ' c r i i i )  qne stinulus . o n l y ,  
1 

( i x )  no s t i m u l i  i d e n t i f i e d .  , . 
- -- 



Task 2: J i n g l e  Ca tegory :  

Same s c o r i n g  a s  f o r  doodle .  

The q+srrftsare- 'shown -in Tab*-! 1 i- -BeSp~~fS--pat+eE4S------- - 
* - * 

(i) , (ii) &d J (iii) wore i c c e p t e d  a s  e v i d e n c e  t h a t  t h e  s u b j e c t s  

*had  d i s c o v e r e d  t h e  h i e r a r c h j c a l  s t r u c t u r e .  - P a t t e r n .  (i) is, of 
- 

- - - - - - - -  - - = w - -- 
pp 

c o u r s e ,  p e r f e c t  pe r fo rmance .  P a t t e r n  (ii) was a c c e p t e d  t o  aJ3ow . 
f o r  minor  l a p s e s  i n  a t t e n t i o n .  P a t t e t n  (iii) was acc t e d  o n  'iP 
t h e  b a s i s  t h a t  the e%per imen ta l  p r o c e d u r e ,  o n  t h e  whole,  

p r o b a b l y  b i a s e d  the s u b j e c t  t oward  a s l a m i n g  t h a t  e a c h  c a t e g o r y ,  

r e g a r d l e s s  of t h e  l e v e l  OF g e n e r a l i t y ,  c o u l d  c o n t a i n  o n l y  two - - -  

. . 

i t e m s .  B y  t h e s e  c r i t e r i a ,  t h e  r e s u l t s  shown i n  t a b l e  12 
- - - - - - - -- - - - - - - - 

"c 

i n d i c a t e  t h a t  44% (n=19) o f  t h e  s u b j e c t s  f o r  " d o o d l e n  and 

46% (n=20) f o r  " j i n g l e n  had  u t i l i z e d  t h e  h i e r a r c h i c a l  

s t r u c t u r e  of t h e  a r t i f i c i a l  c a t e g o r i e s .   tion on, 40% o f  
8 

t h e  c h i l d r n  werq ' h i e r a r c h i c a l  u t i h a r s  f& b o t h  of  t h e  

s u p e r o r d i n a t e  c a t e g o r i e s .  S i n c e  c l a s s i f i c a t i o n  o f  the  d o o d l e s  

and  j i n g l s s  were .done s o c c e s s i v e l g ,  t h e s e  s u b  jacts  ; o n s i s t e n t i y  
1 

u t i l i z e d  t h e  p r i n c i  p l e s  of  h i e a r c h i c a l  o r g a n i z a t i o n  ac r ,o s s  t h e  



~Ferarch ica l -Ut i l i za t ian  S o r t i n g  Task : ? 

I - ' 83 
f . 

L -- 

T a b l e  11. lumber  of subjects i d s n t i f i i ~ j  n u i b e r s  as mesbc~s a 

of the superordinate, categories " d ~ ~ d l e ~  and 'iingl. u d 

as a f n n c t f o n  of resposse p a t t e r n .  
0 

- ,  
P - a . . 

- - -- --- ---  - - - - - - - - - - 
L . -  

2 
* < 

Sub j e e t s '  p e r f o r m a n c e  i n  s o r t i n g  t h e  i n t e r m e d i a t e  
' .  I .  

- 1  " c a t e g o r i e s  was s c o r e 9  f o r  each c a t e g o r y  twigs, bees, t r i c k s ,  
1 1 

I 

- - 

c t tect  o r  , i n c o r r e c t  depandkng on whe the r  t h e y '  made atp ' /  
e r r o r s  or o n e  o r  mdre errors. Per fo rmance  i n  t h i s  t a s k  was 

- '  

S u p e r o r d i n a t e  Categ6rg 

reasonably Aurati. 88%. 8%%, 79%. a n d  81% o f  t h e  c h i l d = &  

P 

Response P a t t e r n  

(i) all numbers coriect 
(ii) a l l  number s  + o r  - 1 n m b e r  

c o r r e c t l y  sor ted numbers  b e l o n g i n g  t o  wig, bees ,  t r i c k s ,  a,nd 

i 1 number* from e a c h  i n t e r m e d i a t e  

., 
. . 

~ 

a n d  
& ,-: 

.n o 

~podl6 

16 

1 d 
- - - -- - -- 

. 
Jiagle 

16 
3 
1 

- --- -- -- 

~ i e r a r c h i c a l  B t i J i z e r s  , - 
( i v )  2 nqmbezs from one category only, 9 

5 .(v) 2 numbers f rom dne c a t e g o r y  + paye h 

(rib - t number f ram -each category 4 - mote - =O, - 

r g  i44>) ' - - 2 0  (46%) 1 

9 
3 

1 1  = , 
(vii) any  c o n b i n a t i c n  n o t  a b o v e  7 

, , ( v i i i )  one number only . . 
Q ., 

' f i x )  no numbers s e l e c t e d  . 4 .  
- 

- Elon-Hierarchical B t i l i z er s  . 23 (53%)- 
--C ry 



Task  3: Doodle Ca tegory :  

e i 

T h e  s u b j e c k t s  pe r fo rmance  i n  s o r t i n g  t o g e t h e r  t h e  

previously created i n t e r m e d i a t e  c a t e g o r i e s  i n t o  the 
, . r 

s u p e r . o r d i n a t e  category "doodle",  was scored : (i) b o t h  

i n t e r m e d i a t e  categories g rouped  t o g e t h e r  as b e l o n g i n g  t o  t h e  
--A --L - 

t6e s u p e r o r d i n a t e  "doodle",  (ii) b o t h  f n t e t r r e d i a  t e  c a t e g o r i e s  

combined t o g e t h e r ,  w i t h  one e x t r a  o r  o n e  m i s s i n g  number, (iii) 

one i n t e r m e d i a t e  lev@ c a t e g o r y  o n l y  s e l e c t e d  a s  b e l o n g i n g  t o  
- 

-- - 
- 

A - 
- -- - -  - - - - - - - - 

t h e  s u p e r o r d i n a t e .  ( i v )  r & a i n i n g  numbers  ( n o t  p r e v i o u s l y  
-4 

s o r t e d  i n t o  t h e  i n t e r m e d i a t e  ca tgogy)  s e l e c t e d ,  u s u a l l y  t h e  t u b  

d i s t r a c t o r  c a r d s ,  (v)  no n u b e r s  s e l e c t e d ,  ( v i )  b t h e r  sets n o t  

d e f i n e d  above. 
7 

Same s c o r i n g  a s  f o r  "doodlefl.  

- .  
T h e  r e s u l t s  on t a s k ( 3  and 4 a r e  shown i n  Table 12. 

. 

4 

C h i l d r e n  who showe'd s o r t i n g  p a t t e r n s  (i) and (ii) were 

c h a r a c t e r i z e d  a s  ha  wing u t i l i z e d .  t h e  h i e r a r c h i c a l  s t r u c t u r e  of 
-\ f 

t h e  a r b i t r a r y  c a t e g o r i e s .  By t h i s  c r i t e r i o n ,  33% (n=14) and  
b 

30% - ( n = 1 2 ) - ~ f  t h e  c h i l d r e n ' f o r  t h e G 6 T l e  and j i n g 3 e  c a t e g o r y ,  
' 

* p e c t i l t e + i l W r - l n  a d M o n  '"% (n - 12)  of t h e  c h  3v. i ldmx--- 

d i d  s o  for both s u p e r o r d i n a t e  c a t e g o r i e s .  



r F .  

12s %umber af- sartinanorhorfi- 
s u p e r o r d i n a t e  c a t e g o r i e s ,  n d o o d l e "  & n j i n g l s m , .  i n  t h e  
h i e r a r c h i c a l - u t i l i z a t i o n  sorting t e s t s ,  according t o  
t y p  of response p a t t e r n ,  G5 , 

- --- 1CI 

S u p e r o r d i n a t e  .Categor.y 

Sorting Pattern 
- 
) all no&crs c o r r e c t l y  sorted 
-(ii) a l l  numbers  correct + 1 a o r s  

- I 

' ~ierazchical-utilization ~ e r % e r s - -  - --* 
( ia i )  2 numbers f r o m  on& intermediate 

c a t e g o r y  o n l y  
ij;p) ~ ~ ~ F n i n g x i u e s  ~ Q L  .sd&@d- h&ze 13-= - =--  - 

+ 
- 

,- ---. 

I summar ized  in T a b l e  13. This t a b l e  shows  t h a t  23% ( n = l l )  of t h e  

s u b j e c t s  ' d e m o n s t r a t e d  c o ~ p l e t e  m a s t e r y  o f  t h e  a r t i f i c i a l  

h i e r a r c h y  b y  b e i n g  c o m p l e t e l y  c o r r e c t  o n a l l  f o u r  t a s k s .  ' Five 

s u b j e c t s  u t i l i z e d  t h e  h i e r a r c h i c a l  s t r u c t u r e *  on b o t h  

L\ i d e n t i f i c a t i o n s  t a s k s ,  b u t  f a i l e d  t o  u t i l i z e  i t  o n  t h e  s o r t i n g  

t a s k s .  Six s u b j e c t s  u t i l i z e d  t h e  h i e r a r c h i c a l  s t r u c t u r e  on o n l y  
I 

o n e  tqsk. N i n e t e e n  s u b j k c t s  d e m o n s t r a t e d  no  u n d e r s t a n d i n g  o r  
* -- - -- -- -. 

use o f  t h e  h i e r a r c h i c a l  s t r u c t u r e  o n  a n y  o f  t h e  t a s k s .  Ope -'? 

- - - - - - - - - - - - - - - -- 

c o u l d  a r g u e  t h a t  r e a s o n a b l e  e v i d e n c e  of a  c h i l d ' s  u n d e r s t a n d i a g  



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

c o r q e c t l p  i n  two o 

of h i e r a r c h i c a l  o r g a n i z a t i o n  i f  be per formed - 
u t  uf f o u r  of the tasks. By t h i s  c r i t e r i o n  

- - 

' 42% (n=18) of t h e  subjecfs would be judged- to h a v e  d i s c o v e r e d  

( o r  previously understoq&) the p r i n c i p l e s  of h i e r a r c h k c a l  . -C 

o r g a n i z a t i o n .  I n  f a r t h e r  a n a l y s e s ,  t h e s e  18 s u b j e c t s  v i l L  b e  

ref e r r e d  t o  as ' h i e r a r c h i c a l  u t i l i z e r s  *. 
T'bb* t% ;lPoaber of children e x h i b i t i n g  different p a t t e r n s  o f  

h i e r a r c h i c a l  u t i l i z a t i o n  a c r o s s  i d e n t i f i c a t i o n  and 
g  t a s k .  'Hier* means t h a t  a  c h i l d  was ' h i e r a r c h i c a  

i n  ha  t a s k ,  *No Hies', t h a t  he  was n o t .  
e - - - - - - - - - - -- -- 

- - -  - - -  -- 
- - --- 

'm 

- 
I d e n t i f i c a t i o n  Task Sorting *ask Number o f  - 
- --- C b i l d r e n  " ,  bgle - - Doodle J i n g l e  

H i  er Hier ~ i e r - ~  
- 

Bier 
? 1- 

No Hier Hder 
H i  er 

1 
Hier No Bier No Bier 5 - 

Hier No Hier Hier Hier 1 
Hier No Hier ' Wo Hier l o  Hier 1 

- - > No Hier H e  : _ N _ o - # k r - - - K o - H b r -  1 - L  - 3 -  
' f o - - ~ z r  No Bier Hier l o  '~ier 2 
No H i e r  l o  Hies ' No Hier No ' ~ i e r  19 

a l l  o t h e r  p a t t e r n s  0 
.--.------ 

Tota l  43 --- - -I 

 elations ship between  Lea rn ing .  I d e n t i f i c a t i o n ,  a n d  S o r t i n g :  

The n e x t  a n a l y s i s  lcoked -at  the c o r r e l a t i o n s  between ' 
- -- ,-- -- -- 

a % 

p e r f o t m a n c e  on t h e  l e a r s n g ,  t h e  i d e n t i f i c a t i o n ,  a n d L  t h e  - 
- - - -  PA 

- - 

s o r t i n g  tasks. A step-wise m u l t i p l e  r e g r e s s i o n  r e v e a l e d  t h a t  



o v e r a l l  p e r f o r m a n c e  i n  l e a r n i n g  t h e  intermedhte arid 
I .  

s u p e r o r d i n a t d  categories moderately p r e d i c t e d  (&c=.-68) w h e t b e r  

s u b j e c t s  would be  ' h i e r a r c h i c a l  u t i l i z e r s  c r  n o t .  T h i s  a n a l y s i s  

a l s o  - r e v e a l e d  . t h a t  s u b  jectq s l a a r a i i n g  ~erformance on t h e  
"TS-- 

in termedia te - t6 - superodnate  c a t e g o r i z a t i c n  a c c ~ u n t e f i ~  f o r  most 

of she  v a r i a n c e  p r e d i c t i n g  h i e r a r c h i c d l  u t i l i z a t i o n .  ;n 
1 B - - - 

a d d i E o l n ~ ; T h i i a r e n  who made u s e  of  the h i e r a r c h i c a l  s t r u c t u r e  
v 

i n  a t  l e a s t  two  of t h e  t a s k s  ( t h e  1 8  h i e r a r c h i c a l '  u t i l i z e r s ) ,  

had  l e a r n e d  t h e  s u p e r o r d i n a t e  c a t e g o r i e s  more q u i c k l y  (mean 
- - 
- 

- - - - - - - - - 

- # t r i a l s = 6 . 8 ) ,  t h a n  c h i l d r e n  who were n o t  h i e r a r c h i c a l  u t i l i z e r s  

(mean Y t r i a l s = 1 2 . 4 ) .  A one-way a n a l y s i s  o f  variance r e v e a l e d  

t h a t  t h e s e  two g r o u p s  were s i g n i f i c a n t l y  d i f f e r e n t  ( ~ k 1 5 . 2 ,  

df=1,41,p<.001)  . 

P u r t  her a n a l y s i s  revea lehtha  t s u b j e c t s  w h e p e r 3 o r s e d  - --- - -- - - -  

p o o r l y  i n  t h e  l e a r n i n g  p o s ' t - t e s t s -  ( p e r f o r m a n c e  v a r i a b l e s  3 and  

4), were l ess  l i k e l y  t o  b e  h i e r a r c h i c a l  u t i l i z e r s .  T h a t  is ,  

h i e r a r c h i c a l  u t i l i z e r s  uere s i g n i f i c a n t l g '  b e t t e r  t h a n  

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

p o s t - t e s t  ( F = 8 . 5 , d f = l f  4l,p<.OOS), a n d  oh t h e  s u p e r o r d i n a t e -  

c a t e g o r i e s  p o s t - t e s t  (F=7.7,df = I ,  4 1  ,p<.O1) . + 



S o ~ t i n g  Strate 
/ 

g.y on Repea t  Food C a t e g o r i e s  S o r t i n g  T-ask: k 

I 

T h i s  v a r i a b l e  was s c o r e d  i n  the same manner as it was 

s c o r e d  i n  S t u d y  1. A s o r t i n g - s t a t e g p  i n  which s u b j e c t s  c o a b i n e d  

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

s u p e r o r d i n a t e  c a t e g o r y  tlfooda! was scored as a p p r o p r i a t e  ( i .e . .  
-< 

b i e r a r c h i  c a l l ,  d t  h - ~ r  rithovt ~ t o m p t i n g .  A s  before ,-two- 
7 * 

o t h e r  s o r t i n g  s t r a t e g i e s  were noted .  I n  one  t h e b u b j e c t  
\ ' 

s e l e c t e d  a l l  t h e  r e m a i n i n g  p i c t u r e s  n o t  p r e v i o u s l y  s o r t e d  and  
4 

c r e a t e d  a n o t h e r  h o r i z o n t a l  c a t e g o r y  called food.  The r e m a i n i n g  

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

' O f  t h e  4 3  s u b j e c t s  who were t e s t e d  in the i d e n t i f i c a t i o n  and 
* .  

s o r t i n g  tasks , .  o n l y  39 c o u l d  be r e t e s t e d  on t h e  f o o d  c a t e g o r i e s  

, s o r t i n g  task. O f  t h e s e  3 9  c h i l d r e n ,  43% (11.17) h i e r a r c h i c a l l y  
- - - -- -- - 

- - 
- - 

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

s u p e r o r d i n a t e  food  c a t e g c r y .  

C 

Through the f o l l o w i n g  set o f  a n a l y s e s ,  a n  a t t e m p t  was made 

t o  d e t e r m i n e  t h e  r e l a t i o n s h i p  between a s u b j e c t ' s  u s e  o f  

h i e r a r c h i c a l  s t r u c t u r e s  i n  s o r t i n g  fodd c a t e g o r i e s  i n  s t u d y  1 a 

( X I ) ,  t h e  u s e  o f  t h e  h i e r a r c h i c a l  s t r u c t u r e  w i t h  t h e  

of fpod  c a t e g o r i e s  ( F C 2 ) ,  i n  s t u d y  2. T h e  f i r s t  a n a l y s i s  - 
- -- - - -- 

f 
examined t h o  r e l a t i o n s h i p  between s u b  jectsq s o r t i n g  of t h e  2ood 



'. ' 

sadgorl- i ~ ~ - y - ~ - d v e  f v e  -. 

i n  s t u d y  2. T h e  d a t a  are  shown i n  T a b l e  14. h a t h i s  t ab la  a L 

s t r i c t  d k f  i n i t i o n  o f  l q h i e r a r c h i ~ a l ~ ~  i s  u s e d ,  t h a t  is, o n l y  t h o s e  

c h i l d r e n  who s p c n t a n e o u s l y  ( w i t h o u t  p r o m p t i n g )  o r g a n i z e d  
\. 
t e c a t e g o f i e s  h i e r a r c h i c  l l y  a r e  c a l l e d  * h i e r a r c h i c a l  4 . .  t 
s o t $ e r s H .  A s  c a n  be  s e e n  from T a b l e  1 4  t h e r e  was a s i g n i f i c a n t  

I 

r e l a t i o n s h i p  b e t w e e n  c h i l d r e n ' s  h i e r a r c h i c a l  s o r t i n g  i n  t h e  
0- - - A- 

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

s t u d y  2 (r=.Y3, pC.001) .' 83% o f  t h e  s u b j e c t s  who 
-. 

hierarehicaf  l j l  s o r t e d  t h e  f o o d  categories in s t e d y  F,*& t h e  
1 

same i n  s t u d y  2, a n d ,  l i k e w i s e ,  7 4 % ' o f  t h e  n o n - h i e r a r c h i c a l '  

s o r t e r s  i n  s t u d y  1, were a l s o  n o n - h i e r a r c h i c a l  s o r t e r s  i n  

s t u d y  2. Seyen of t h e  n o n - h i e r a r c h i c a l  s c r t s r s , i n  s t u d y  1 

became hierarchical scrters i n  s t u d y  2. 

T a b l e  14: Number of ch~ildren_shawin_g_hierarckical s o r t k n g - C - - - - -  
t h e  f o o d  c a t e g o r i e s  i n  s t u d y  1 a n d  s t u d y  2  

-- r- - 
' S t u d y  2 I 

- - --- 

The n e x t  a n a l y s i s  e x a m i n e d  t h e  r e l a t i o n s h i p  b e t w e e n  
-,- - _ - 

h i e r a r c h i c a l  s o r t i n g  a f o o d  c a t e g o r i e s  i n  s t u d y  1, a n d  the 

childvs s u b s e q u e n t  p e r f o r m a n c e  w i t h  t h e  a r b i t r a r y  h i e r a r c h y  of 



3 % 

.9 0 

- - - 
-- - 

_ L -- - -- - - -- -- 

- -  s 2 .  F i r  0 1 a hefe 
5 

, '1: was n o  relation b e t w e e n  s u b j e c t s *  

s o r t i n g  ~ e r f ~ r m a n c e  i n  .%upy 3 a n d  t h e  mean number of l e a r n i n g  

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

a r b i t r a r y  c a t e g o r i e s .  ' Next ,  a s  can b e  seen i n  T a b l e  15, 
' . 
t h e r e  was n o  r e l a . t i c n  b e t v e e n  bierarc4icar s o r t i n g  on t h e  first - 

- 

f o o d  c a t e g o r i e s  s o r t i n g  task, and  t h e  c h i l d ' s  u s e  of t h e  

T a b l e  15: Number of c h i l d r e n  s h o v i n g  h i e r a r c h i c a l  s o r t i n g  o f  a 

\ of f o o d  . c a t e g o r i e s  i n  s t u d y  1 a n d  h i e r a r c h i c a l  
u t i l i z a t i o n  i n  s t u d v  2. 

The n e x t  ' s t e p  of a n a l y s i s  e x a m i n e d  t b e  r e l a t i o n s h i p  

be tween  s u b j e c t s *  p e r f o r m a n c e  w i t h  t h e  a r b i t r a r y  h i e r a r c h y  i n  

s t u d y  2  a n d  t h e i r  p e r f o r m a n c e , w i t h  t h e  food c a t e g o r i e s  i n  t h e  
/' 

r e p e a t  s o r t i n g  task i n  . s t u d y  2. # F i r s t  of a l l .  t h e r e  was n o  

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

o r  s u p e r o r d i n a t e  c a t e g o r i e s .  and  p e r f o r m a n c e  on t he  s o r t i n g  of t h e  
\ 

i . 
food catqmhs i s  s t u d y  7 . - G e r ,  Qe r e s u l t s  i n d i c a t e d  a  

-i: 
posit* ~ ~ * f a & n - b e ~ e e n  s u b j e c t s '  a b i l i t y  t o  u t i l i z e  t h e  . .J a 

J 
p r i n c i p l e s  of a  h i e r a r c h i c a l  ' s t r u c t u r e  w i t h  a r t i f i c i a l  

.r 

3 



7 

--ypCprrrr=ig~&-&-ir s w a t  a b i l i t y  to hi-I 
- - 

organize f a m i l i a r  fdod ca tegor ies  (r =.47, p<.601, n=39). The . , 

* 
. data  on w h i c h  t h i s  c c r r e l a t i o n  i s  based are s h a m  i n . ~ a b l e  16. 

- 

, 
Table 16: Ifumber of ch i ld ren  showing use o r  non-use of t h e  s 

L 

h i e r a r c h i c a l  s t rTc tu re  w i t 4  t h e  a r t i f i c i a l  c a t e g o r i e s  
i n  s t u d y  2,  and h i e r a r c h i c a l  perforaance w i t h  t h e  food 
c a t e g o r i e s  i n  s t u d y  2. 

-u 

Study 2 ~ i e r a r c h i c a l  - r E n - h i e r a r c h i c a l  
- > 

.. 
-in an attempt t o  c l a r i f y  these r e s u l t s ,  a  fbur th  l e v e l  of 

- 

a n a l y s i s  examained a l l  t h r e e  t a sks  together ;  t h a t  is,  t& - - - -  

pa t t e rn  of  s u b j e c t s '  performa-nce on each of t h e  two food 

ca tegor ies  s o r t i n g  t a s k s  and on t h e  l ea rn ing  and use of the  

h i e r a r c h i c a l  s t r u c t u r e  cf the  a r t i f i c i a l  ca tegor ies .  

. Table  17- l i s t s  each combination of h i e r a r c h i c a l  versus 
- 

non-hierarchical  performance w i t h  each of  the two food , 

ca tegor ies  and the  a r t i f i c i a l  ca tegor ies ,  and t h e  number of 

ch-ir %&r en -dP m s t r a t  ~ ~ - o - f - f e r f ~ a ~ ~ c e ~ e e ~ s s  

%he %bree &fks. This ~ a & y + k -  &l*&es W s t ) b ~ - w ~ w e ~ - , -  P 
t e s t e d  on the first  food category s o r t i n g  t a s k  and - ., were 



r e t e s t e d  o n  % h e  s t u d y  2 f o o d  k o r t i n g  task. Included i n  t h i s  

table are  t h e  mean number o f  t r i a l s  t o  l e a r n  t h e  s u p e r o x d i n a t e  

c a t e g o r i e s  for e a c h  p e r f o r a a n c e  p a t t e r n  acros_s t h e  three t a s k s ,  

. T h e  p e r f o r ~ a n c e ~ p a t t e r n s  across t h e  three t a s k s  h a v e  b e e n  

+ g r o u p e d  i n  ways t h a t  s u g g e s t s  a  meaningful i a t e r p r e t a t i o n  of 
F 

T a b l e  17: l u a b e r  of s u k j e c t s  d e m o n s t r a t i n g  u s e  of h i e r a r c h i c a l  
o r g a n i z a t i o n  a c r o s s  e a c h  of t h e  t h r e e  t a s k s , ,  w i t h  --- 
fi-oad cstegarires i n  s t o & y P t  ( F ~ l ~ ; ~ w % t l i  ar t tmc; iaIp  -- 

c a t e g o r i e s  (BC) i n  s t u d y  2 a n d  w i t h  t h e  f o o d  c a t e g o r i e s  
i n  s t u d y  2 (FCZ) . ' Biera means h i e r a r c h i c a l  o r g a n i z a t i o n  
and 'No Hiyr* means no u s e  o f  h i e r a r c h i c a l  o r g a n i z a t i o n .  
Mean number of t r i a l s t t o  learn t h e  s u p e r o r d i n a t e  
c a t e g o r i e s  i n  t h e  a r t i f i c i a l  h i e r a r c h i c a l  s t r u c t u r e  
are  r e p o r t e d .  

--- 
Bierarchical P e r f  o r r i a s c e  

C h i l d r e n  - - 
F X I  - 4 C  - - F a  --- 
--d 

. Hier Hier Hier 
2. Hier B i e r  - n o t  t e s t e d  
3. No Hier , H i e r  Hier 
4. No* Hier Bier Ho Hier 
5. Hier l o  Hier Hier 
6. H i e r  No Hier No Hier 
7. No Hier No Bier Hier. 
8. No Hier Hier no t  t e s - t e d  
9. No Hier l o  Hier n o t  t e s t e d  
10. No ~ i e r  No H i a r  No Hier 
11. H i  er Hisr N o h i a r  
12. Bier No Bier n o t  teste 

- 
Hean T r i a l s  t o  h earn t h s l  
S u p e r o r d i n a t e  C a t e g o r i e s  
--Dood-1- n d J h g - f e - -  - I 



F i r s t  of a l l ,  a n  e x a m i n a t i o n  o f    able -17. i n d i c a t e s  t h a t  
I 38% (n=18) of t h e  c h i l d r e n  a p p e a ~ e d  t o  make use of p r i n c i p l e s  

\ 

o f , . h i e r a r c h i c a l  o r g a n i z a t i o n  on at least two of t h e  ts 

' ( p a t t e r n s  1.2.3, and 5) .- O f  t h e s e  18 c h i l d r e n ,  6 c h i l d r e n ,  

c l e a r l y  i n d i c a t e  u n d e r s t a n d i n g  a c r o s s  a l l  three t a s k s  

food  c a t e g o r i e s  would have p r o b a b l y  be longed  t o  the 
* 

bier- h i e r - h i e r  g r o u p  a s  t h e i t  o v e r a l l  p a t t e r n  oE r e s p o n d i n g  
- - 

- - - 

- - -- 
-- 

was n o r e  s i m i l a r  t o  t h a t  o f  t h i s  g r o u p  t h a n  o f  a n y  o t h e r  
V 

g roup ,  a n d  t h e r e  were no s u b j e c t s  who h i e r a r c h i c a l l y  orcjahized 1 
on bo th  the first f o o d  c a t e g o r i e s  t a s k  and t.$e d t t i f i c i a l  

\ 

c a t e g o r i e s ,  and  t h e n  f a i l e d  on t h e  s o r t i n g  

t a s k f  j ~ i v e  c h i l d r e n  used 
T - d 0 

/ 

- a r t i f i c i a l  c a t e g o r i e s  a n d  t h e  secdnd  food  ~ M e g o r i e - t a s k - -  ' 
-- - -- - - - - -  

- -- -- --- ---- - 

- - 

. (ac-PN2j ; and  - f o u r  c h i l d r e n  used h i e r a r c h i c a l  p r i n c i p l e s  w i t h  

t h e  first and t h e . s e c o n d  f o o d  c a t e g o r i e s  task, b u t  n o t  with the 

a r t i f i c i a l  c a t e g o r i e s  (PC1-PCZ) . a . 1 
rr r, '6. .+ , 9 r ;  

. -+."*3- 



1 

ose o f  t h e  p r e s e n t  q t u d i e s .  u a s  t o  i n v e s t i g a t e  
4 

c h i l d r e n ' s  knowledge of  .f a r n i l i a r  c a t e g o r i e s  was < ' f 

o r g a n i z e d  i n  o a tree-like s t r u c t u r e ;  more f 
en- c 'ou ld  make -rise - ~ f - t h * ~  

t o  also a s  h o r i z o n t , a l  

i c a t i o n )  , a n d  c l a s s - i n c l u s i o n  ( v e r t i c a l  c l a s s i f i c a t i o n )  
- - 

- - -  - - - - -- 

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

/ 

S t u d y  1 was d e s i g n e d  t o  test, children's u n d e r s t a n d i n g  o f  

h i e r a r c h i c a l  o r g a n i z a t i o n  by o b s e r v i n g  t h e i r  p e r f o r m a n c e  i n  t h e  
- 

i d e n t i f i c a t i o n  of f a n i l i a r  n a t u r a l  c a t e g b r i e s .  s t u d y  2 examined 
0 * 

t h e i r  a b i l i - t y  t o  i n t e g r a t e  s e p a r a t e l y  l e a r n e d  l i n k s  of 
- 

--- -- - -- --- - --- -- 
--- . 

- - - - -  

- - -- -- - - - - - 

an  a r b i t r a r y  h i e r a r c h y .  
d 

1 

fn t h e  i d e n t i f i c a t i o n  t a s k  o f  s t u d y  1, 
1 

1 J 
of t h e  c h i l d r e n  c o u l d  i d e n t i f y  p i c t o r e s  i n  spch a  way t h a t  (a) 

i 
a l l  p i c t u r e s  were i d e n t i f i e d  i n t o  two m u t u + l y - e x c l u s i v e  

/ i 

.c\ 
i n t e r m e d i a t e  l e v e l  c a t e g o r i e s  ( h o r i z o n t a l  c l a s s i f i c a t i o n )  , and 

- 3 

(b) p i c t u r e ' s  were a l s o  i d e n t i f i e d  by a common s u p e r o r d i n a t e  

I n  the s o r t i n g  t a s k  i n  s t u d y  1, t h e  c h i l d r e n  were d i r e c t e d  

t o  c r e a t e  two m u t u a l l y - e x c l u s i v e  c a t e g o r i e s .  After they d i d  



-, - @ 
- - -- - - - 

v 

t h a t ,  t h e y  were t h e n  r e q u i r e d  t o  pqoduce a s u p e r o r d i n a t e  

.+ s 
c a t e g o r y .  a s  l a b e l e d  by  t h e + e x p e r i m e n t e r .  I n  t h e  l a t t e r  case, 

t h e  c h i l d r e n  =h&~t ' a -va i l ab l e  two alyeady s o r t e d  
b +. - 

a 

i n t e r m e d i a t e - l e v e l '  and  mutual lyexci6k- ivi i r  cfae&rieg of I f o u r  -- - -_. 
- /  . 

\ I 

s t i m u l i  e a c h ' a s  well a s  f o u r  other, s t i m u l i  b e l o n g i n g  t o  a n  ' -  \ 
3 

- 
' o t h e r  c a t e g o r y 8 .  T h a t  'is, t h e  l a t t e r  f o u r  s t i n a l i ,  were (P 

, . - 
-u mut u ~ y - e r c l l r s i r s ~  t+e+~t-eror-t&--ca0e9or~esSI -bw&b&&e&----. 

* + -* C b  -. 

with t h e n  t o  t h e  s u p e r o r d i n a t e  c a t e g o r y  (refer to  F i g u r e s  3 

and 4,  p a g e s  33-34) . A b o u t , h a l f  o f  t h e  c h i l d r e n  w i t h  t h e  f o o d  
- - * 

- - -- Y - -  A 

- -  - + -  - - - -- - - -- 

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

t o g e t h e r  a l l  12 s t i m u l i  b e l o n g i n g  t o  it ( h i e r a r c h i c a l  s o r t e r s )  .' 
O n e  ' t h i r d  of them h o r i z o n a l l y  c r e a t e d  a  t h i r d  

b ' 

mutua l l ' p - exc lus ive  c a t e g o r y  by g r o u p i n g  u n d e r  ' f ood  o n l y  f h e  . 
\ d 

; f o u r  ' o t h e r  s - t i a u , l i a  -fi*t n o t  dhy o t h e r .  About t w o - t h i r d s  o f l \ t h e  
1 - 

=%'ildren' were a b l e  t o  s o r t  a n i n a l  c a t e g o r i e s  i n t o  a  . 
- -- - - - - -- - - - - - - - - - , . 

h i e r a r c h i c a l  s t r u c t u r e  and* o n l y  15% o f  them c r e a t e d  a t h i r d  

h o r i z o n t a l  a n i m a l  c a t e g o r y .  

-. ~ c c o r d i h g  t o  P i a g e t  ( I n h e l d e r  G P i a g e t ,  1958; see a l s o  

G i n s b u r g  6 Opper. l969), c h i l d r e n  between 5- t o  7 - y e a r s  of a g e ,  
3 '\ 

cap n o t  u n d e r s t a n d  t h e  r e l a t i o n s  among t h e  d i f f e r e n t  l e v e l  of a  

h i - e r a r c h y  o f  c l a s s e s ,  t h a t  is, t h e  r e l a t i o n , o f  t h e  p a r t s  t o  t h e  

wholeT-oft he-wholetotheparts,andt-wpartsteths&ws. 
# 

3 In his mi slinclYsia~~~:~~asch, - Piaget obsezved  t h a t  

o n c e  t h e  c h i l d  s u b d i v i d e d  a  c o l l e c t i o n  o r  class i n t o  two 
Q . . 

3 - 
sub-parts, h e  c a n  n o t  t h i n k  s i I $ i i l t a n e o u s l y  i n  terms o f  t h e  



whole c o l l & t i o n  a n d  t h e  s u b d i v i d e d  p a r t s ,  which h e  H h a s  

c o n t r u c t e d %  . 
7 

% 
U 

= 
- 

P 

Accord ing  t o  P i a g e t  t h i s  is b u t  o n e  i n d i c a t i o n  o f  a young 
3 

c h i l d ' s  i n a b i l i t y  t o  a t t e n d  t o  s e v e r a l  d i m e n s i o n s  

s i m u l t a n e o u s l p  i n  order -- t o  s o l v e  a problem. F o r  example, w i t h  _ 
r e g a r d  t o  c h i l d r e n 1  e u n d e r s t a n d i n g  of c o n s e r v a t i . o s  of amount, 

8 

P i a g e t  o b s e r v e d  t h a t  4 - t o  5-year -o ld  c h i l d t e n  c a n  n o t  a t t e n d  t o  

boi* ~ i d k h  and-  i h e i g h t  - - - - si  - ~ u l t h n e o u s l p .  - - They - - - g e n e r a l l y  - a a t t e n d  - - to  
* - -- - - - p- - 

" i 

' t h e  h a i g h t  d imens ion .  P i a g e t  c$se$red t h a t  t h e  s l i g h t l y  o l d e r  
r- 

5- t o  6 - y e a r - o l d  c h i l d  , r a c i l f & e s  i n  h i s  resyqnse, sometimes 9 

a t t e n d i n g  to  t h e  w i d t h  d imens io& sometimes a t t e n d i n g  t o  

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

b o t h  d i m e n s i o n s  s i m u l t a n e o u s l y .  Only a round  7- t o  8 - y e a r s  of 

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

a g e  a t  which P i a g e t  s u g g e s t s  c h i l d t e n  now h a r e b t h e  c o g n i t i v e  

&tpac i ty  t o  undeks t and  c l a s s - i n c l u s i o n .  

I f  t h e  P i a g e t i a n  p a s i t i o n  i s  i n t e r p r e t e d  t o  mean t h a t  

5- t o  6 - y e a r - o l d  c h i l d r e n  are i n c a p a b l e  o f  s i m n l t a n e o u ~ ~ . y  

t h i n k i n g  of t h e  h o r i z o n t a l  (aau tua l -exc lus ion)  dimesBion and  t h e  . 
- p- C--p- 

v e r t i c a l  ( c l a s s - i n c l u s i o n )  dimension.  or o f  t h e  p a r t s  and t h e  

whole s i m u l t a n e c u s l  y, t h e n t h e  p r e s e n t  b e s t r I X s n E t n r ~ t h i ; s  
I 

i n t e r p r e t a t i o n ;  a t  l e a s t  h a l f  of t he  p r e s e s h i l d r e n  e x h i b i t e d  



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

L r able t o  comprehend the i n t e g r a t e d  h i e r a r c h i a l  o r g a n i z a t i o h  of , 

S 

t h e  c a t e g o r i e s ,  
- * ? 

9 .., , 

& .  

G r e e n f i e l d  C S c h n e i d e r  f 1977) p r o v i d e  s t r o n g  s u p p o r t  f o r  . 
t h e  findings i n  t h i s  s t u d y ,  namely t h a t  some 5- t o  6 -yea r -o ld s  

- A- - - UL, -- - - - - - -- --PA 

&n s i a o l t a n s o a - c l y  a t t e n d  t o  the ~ & = ~ n t a l .  a n d  g a r t i c a l  

d i m e n s i o n s  of c l a s s i f i c a t i , o n .  It !ay b e  r e c a l l e d  t h a t  they 

i n v e s t i g a t e d  t h i s  q u e s t i o n  by h a p i n g  c h i l d r e n  r e p r o d u c e  a s t i c k  
- - - - - - t- - - - 

- 
P P  - 

- 

m o b i l e  h a n g i n g  i n  f r o n t  o f *  them. They found  t h a t  t h r e e - y e a r - o l d s  

c o u l d  o n l y  a t t e n d  t o  a n d  r e p r o d u c e  indiv,,$d;al h o r i z o n t a l .  o r  

v e r t i c a l  u n i t s .  P o u r - y e a r - o l d s  were a b l e  to a t t e n d  t o  and 
0 '  . . 

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

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

h i e r a r c h i c a l  s t r a c r r t u r - e .  F ive-year -418s  c o ~ d - 4 a t e g ~ a t - e - s o a e  of 

t h e  h o r i z o n t a l  and v e r t i c a l  s u b u n i t s ,  b u t  were n o t  q u i t e  a b l e  ' 

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

a r r a n g e m e n t  e x a c t l y  t h e  sarae a s  t h e  o n e  hang ing  i n  f r o n t  o f  
'L 

them,. And six-year o l d s  were f u l l y  a b l e  t o  a t t e n d  t o  and  

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

h i e r a r c h i c a l  s t r u c t  u re .  

r , 

ch% Idrea-frr-tE~so-r:Ttn~ task c o u l d  h  p-P- - a x  produced  t h e  

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

c a t e g o r y  a n i m a l s  a n d  p a y i n g  no a t t e n t i o n  t o  t h e  s u b c l a s s e s  



- - 
p r e v i o u s l y  formed. L ikewise ,  c h i l d r e n  ( p a r t i c u l a r l y  k t h  f o o d  

p i c t u r e s )  who h o r i z o n t a l l y  s o r t e d  o n l y  the * o t h e r q  p i c t u r e s  -_ , 
- i n t o  t h e  c a t e g o r y ,  f o o d ,  may I n  f a c t  h a r e  been a t t e n d i n g  - t o  t h e  

h o r i z o n t a l  a s p e c t  of c l a s s i f i c a t i o n  o n l y .  S i n c e  t h e  

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

c g t e g o r i e s ,  a n d  then, i n t o  a  s u p e r o r d i n a t e  c a t e g o r y  were 
- -  - - - - -- A - - A - up- 

s e q u e n t i a l ,  t h e  t a s k s  o f  s t u d y  1, i n  f a c t ,  d i d L  n ~ ~ T e m a n I d - t h a t  

t h e  child s i m u l t a n e o u s l y  act tend t o  p q r t s  and who le s ,  o r  t o  t h e  
P .  

1 

h c r i z o n t a l  and  v e r t i c a l  a s p e c t s  o f  t h e  h i e r a r c h y .  - 

- 

A 1 1  t h a t  was 
? 

r e q u i r e d  is t h a t  c h i l d r e n  have  s t a b l e  and  c o n s i s t e n t  knowledge 

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

c a l l e d  by,  e.g., t h a t  a p i c t u r e  o f  a n  a p p l e  is some t imes  c a l l e d  

an  a p p l e ,  

The child 

some t imes  c a l l e d  a f r u i t ,  o r  sometimes c a l l e d  a  food .  

d o e s  n o t  need  t o  know, the  r e l a t _ i o n s h i p  of a n  a p p l e  t o  - 
f r u i k s -  or to- a l l  a t h e r - f o o d ,  - - - 

The p rob lems  of a d e q u a t e l y  i n t e r p r e t i n g  the r e s u l t s  i n  

terms bf t h e  o r i g i n a l  q u e s t i o n  of w h e t h e r  c h i l d r e n  c o u l d  make 
a .  

use o f  t h e  h i e r a r c h i c a l  o r g a n i z a t i o n a l  p r i n c i p l e s  of - 
c l a s s - i n c l u s i o n  a n d  m u t u a l - e x c l u s i o n ,  was f u r t h e r  compounded by 

t h e  fact  t h a t  i d e n t i f i c a t i o n  of  p i c t u r e s  c o n s i s t e n t  w i t h  t h e s e  

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

S t u d y  2 was t h e r e f o r e  d e s i g n e d  t c  more c l e a r l y  a d d r e s s  $ 

t h e s e  o r i g i n a l  q u e s t i o n s .  S u b j e c t s  were t r a i n e d  on a n  a ~ b i t r a r y  

'I - - C 

I 
d ,-. 
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- 

, h i e r a r c h y  of c a - g o r i e s  and t a u g h t  t h e  c l a s s i f i c a t i o n  l i n k s  

between t h e  f i r e  (most s p e c i f i c )  and second l e v e l ,  and between ' 

t h e  s econd  and t h i r d  l e v e l  of  a t h r e e - l e v e l  h i e r a r c h y ,  b u t  n o t  

t a u g h t  t h e  first t o  t h i r d  l i n k a g e s .  A c h i l d  would need t o  

employ p r i n c i p l e s  o f  m u t u a l - e x c l u s i o n  and  c l a s s - i n c l u s i o n  i n  

o r d e r  t o  d i s c o v e r  t h e  h i e r a r c h i c a l  s t r u c t u r e  of t h e  Q c a t e g o r i e s ,  

with- t h e  a p p r o p r i a t e  t h i r d  l e v e l  c a t e g o r y .  F u r t h e r ,  a  c h i l d  who 

had d&&o~ered t h e  h i e r a r c h i c a l  s t r u c t u r e  weald be able  t o ,  
1 

- 

f i r s t ,  form m u t u a l l y - e x c l u s i v e  i n t e r m e d i a t e  
. 

t h e n  g r o u p  them i n t o  t h e  s u p e r o r d i n a t e  c a t e g o r y .  Based on t h e \  
1 

n o t i o n s ,  25% o f  t h e  c h i l d r e n  ( f i r s t  row i n  Table 13, page  85) 

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

a r b i t r a r y  q .  c a t e g o r i e s  and  a n o t h w  18% (2nd, 3 r d ,  and  4 t h  rows i n  

T a b l e  - -  13) - - a r e  a l s o  l i k e l y  t o  have  done s o ,  f o r  a  t o t a l  o f  4'2%-, 
- -  - -- - ---  - -  p- - - -  - 

o x  al,aost h a l f  o f  t h e  c h i l d r e n .  

A d d i t i o n a l ,  t h o u g h  i n d i r e c t ,  s u p p o r t  for t h i s  c o n c l u s i o n  

comes from the f a c t  t h a t  s u b j e c t s  who l a t e r  u t i l i z e d  

t h e  h i e r a r c h i a l  s t r u c t u r e  had l e a r n e d  the i n t e r m e d i a t e -  

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

number o f  t r i a l s  t h a n  s u b j e c t s  who l a t e r  d i d  n o t  show 

u n d e r  standi;n q o f - t h e b f  b m c e & - s t W u ~ t s 8 p a g e ~ 6 j ~ I r  

f a c L i l i t a t e d  b o t h  t h e  l e a r n i n g  of i n t e r m e d i a t e - t o - s u p e r o r d i n a t e  
- % * '  

l i n k s  as  well a s  p.erformance i n  t h e  t a s k s  d i r e c t l y  t e s t i n g  f o r  



knowledge o f  h i e r a r c h i c a l  o r g a n i z a t i o n .  

\ -  

H i e r a r c h i c a l  pe r fo rmance  i n  t h e  s o r t i n g  o f  t h e a f o o d  . 

c a t e g o r i e s  in s t u d y  1 u a s  c o r r e l a t e d  (but n o t  p e r f e c t l y )  w i t h  . 
% I 

t h e  same pe r fo rmance  i n  t h e  r e p e a t e d  s o r t i n g  o f  f o o d  c ' a t e g o r i e s  

i n  s t u d y  2 (Tab le  1 4 )  However, pe r f  o r a a n c e  with f o o d  

B 
t h e  h i e r a r c h i c a l  s t r u c t u r e  of a r b i t r a r y  c a t e g o r i e s  i n  s t u d y  2 

1 

(Tab le  15) . P i n a l l y ,  a b i l i t y  t o  make u s e  o f  t h e  h i e r a r c h i c a l  
- - 

- -- - -  
- - - - - - - - 

b -  - - - - - - - - - - 

s t r u c t u r e  of a r b i t r a r i  c a t e g o r i e s  d i d  p r e d i c t  l a t e r  a b i l i t y  t o  

h i e r a r c h i y a l l p  s o r t  food c a t e g o r i e s  ( T a b l e  36) . Soinsthing may 

have  changed  a s  a  r e s u l t  of t h e  c h i l d ' s  t r a i n i n g  on t h e  

-1 \.. a r b i t r a r y  h i e r a r c h y .  S u b j e c t s  d i d  n o t  s imp ly  make use o f  

p r i n c i p l e s  cf h i e r a r c h i c a l  o r g a n i z a t i o n  a c r o s s  a l l  t h r e e  

) "  

-* 
A: 
.pL L' 

H i e r a r c h i c a l  pe r fo rmance  a c r o s s  a 1 4  t h r e e  tasks (see T a b l e  T47 
4 - 

r e v e a l e d  i n t e r e s t i n g  p a t t e r n s .  However; 'Rsince the  numbers a r e  

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

p o s s i b l e  i n t e r p r e t a t i o n  of t h e  c h i l d ' s  u h d e r s t a n d i n g  a n d  u s e  o f  

h i e r a r c h i a l  o r g a n f z a t i o c .  

c h i l d r e n  who were n o t  t e s t e d  t h e  t h i r d  time p r o b a b l y  would a l s o  

' h a v e  be& * h i e r a r c h i c a l s  i n  a l l  t h r e e  t a s k s ,  These  c h i l d r e n  h a d *  



- - A - 

a l s o  been a b l e  t o  l e a r n  t h e  a r t i f i c i a l  categories v e r y  q u i c k l y .  

Second, there were n i c e  c h i l d r e n  who appea red  t o  a c q u i r e  t h e  

p r i n c i p l e s  of  a  h i e r a r c h i c a l  s t r u c t u r e  for t h e  first time when 

l e a r n i n g  t h e  a r t i f i c i a l  c a t e g a r i e s  i n  s t u d y  2, I t  i s  

i n t e r e s t i n g  thit t h e s e  s u b j e c t s  a l s o  t o o k  a l i t t l e  l o n g e r  t h a n  

t h e  p r e v i o u s  g r o u p  to  l e a r n  t h e ' s u p e r o r d i n a t e  a r t i f i c i a l  

c a t e g ~ r 1 8 ~ " .  Tf isatso-htersstfrrg--that a approxi-mate-1-y4a1f--of--- - --- 

t h e s e  c h i l d r e n  e x h i b i t e d  h i e r a r c h i c a l  - p e r f o r a a n c e  on t h e  second  

s o r t i n g  o f  food  c a t e g o r i e s .  T h i r d ,  t h e  above  must be c o n t r a s t e d  
-- - -  - 

- - 

w i t h  t h e  f a c t  t h a t  o n l y  2 o u t  of 18 c h i l d r e n  who d i d  n o t  show 
a - 

h i e r a r c h i c a l  pe r fo r lnance  i n  e i t h e r  t h e  f i rs t  f o o d  s o r t i n g  o r  i n  

t h e  a r b i t r a r y  c a t e g o r y  t a s k s ,  showed h i e r a r c h i c a l  pe r fo rmance  ti 
4 

i n  t h e  second  food  s o r t i n g .  Thus,  i t  is s u g g e s t e d  t h a t  

p e r f o r m i n g  hierarchically ( for  t h e  f i r s t  time) on t h e  a r b i t r a r y  
- 

- - c a t e q o r i ~  q e n e r a l i z e d  t o  t h e  s e c o n d f o e  s o r t i n g  t a s k .  - --- - 

I n t e r e s t i n , g l y ,  t h i s  would imp ly  t h a t  o n e  e f f e c t i v e  way t o  t e a c h  - ., 
c h i l d r e n  k n ~ u l e d ~ ~ ~ P - % e r a r c h i c a l  s t r u c t u r e s  is t o  d o  it w i t h  '. P, 

6'- 

a r b i t r a r y  c a t e g o r i e s .  Llbro .: r e s e a r c h  i s  c e r t a i n l y  needed h a r e .  

F o u r t h ,  a b o u t  one-third of t h e  c h i l d r e n  d i d  n o t  show a n y  

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



CONCLUSIONS 

-*The ,  r e s u l t s  o f  s t u d y  1 

s i g n i f i c a n t  number of 5- t o  
d 

knowledge af the p r h c i p l e s  

- 
- -- A- A A- - - 

a n d  s t u d y  2 s u g g e s t  that a  

6 -yea r -o ld  c h i l d r e n  h a v e  some 

c l a s s - i n c l u s i o n  - u n d e r l y i n g  h i e r a r c h i c a l  o r g a n i z a t i o n  and  c a n  
< .." % 

make use -  of i t  i n  a v a r i e t y  of d i f f e r e n t  c o n t e x t s ,  e i t h e r  t o  

c l a s s i f y  f a m i l i a r  c a t e g o r i e s ,  or t o  l e a r n  new a r b i t a r y  

c a t e g o r i e s ,  cr: both .  An i m p o r t a n t  outcome o f  the p r e s e f i t  
\ 

s t u d i e s  i s  t h a t \  they show i t  i s  p o s s i b l e  t o  s t u d y  the 

p r i 5 3 p l e s  o f  J i i e r a r c h i c a l  o r g a n i i a t i  on using--meThods- o t k e r  - 

t h a n  P i a g e t i a n ~ t y p ~ e  q u e s t i o n i n g .  I n  f a c t ,  the r e s u l t s  of st;dy 

1 c a s t  some d o u b t s  on  the r e l i a b i l i t y  o f  r e s u l t s  o b t a i n e d  w i t h  

s u c h  q u e s t i o n i n g  p r o c e d u r e s .  N e v e r t h e l e s s ,  and i n  a c c o r d  w i t h  
A 

P i a g e t i a n  t h e o r y  the f a c t  t h a t ~ o n e - t h i r d  t o  one -ha l f  o f  t h e  

c h i l d r e n  had no u n d e r s t a n d i G g  of h i e r a r c h i c a l  o r g a n i z a t i o n  under  

any  c o n t e x t  c l e a r l y  Buggests t h a t  t h e  5- t o  6-year -o ld  i s  i n  a  
- 

T r a n s i t i o n  s t a g e ,  nead%ng t o  a c q u i r e  g r e a t e r  u n d e r s t a n d i n g  

c o n c e p t u a l  o r g a n i z a t i o n .  
.a 
- 
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