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ABSTRACT

DEVELOPMENT OF SELECTED CONSERVATION SKILLS AND THE A B IL IT Y  

TO JUDGE SENTENTIAL WELL-FORMEDNESS IN  YOUNG CHILDREN

by

G l o r i a  S c h l i s s e l b e r g  

A d v i s o r :  P r o f e s s o r  H e le n  S. C a i r n s

The p r e s e n t  s t u d y  e xam ined  th e  r e l a t i o n s h i p  

be tween c o g n i t i v e  d e v e lo p m e n t  and m e t a l i n g u i s t i c  d e v e lo p m e n t  

i n  young  c h i l d r e n .  C o g n i t i v e  a b i l i t y  was measured  u s i n g  

s t a n d a r d  P i a g e t i a n  t a s k s  and a m o d i f i e d  c o n s e r v a t i o n  o f  

number t a s k .  The s t a n d a r d  t a s k  t e s t e d  c o n s e r v a t i o n  o f  

s u b s t a n c e ,  c o n t i n u o u s  q u a n t i t y ,  and w e i g h t  a c c o r d i n g  t o  

i n s t r u c t i o n s  d e v e l o p e d  by  G o ld s c h m id  and B e n t l e r  < 1 9 6 8 ) .

The m o d i f i e d  t a s k  was a d a p te d  f r o m  r e s e a r c h  by  Rochel  Gelman 

<1 9 8 2 a ) .  C h i l d r e n  were  t r a i n e d  t o  r e a l i z e  th e  i n v a r i a n c e  o f  

equa l  numbers  o f  i t e m s  w h e t h e r  o r  n o t  th e  i t e m s  were 

p r e s e n t e d  in  o n e - t o - o n e  c o r r e s p o n d e n c e .  A t e s t i n g  segment 

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

t e s t e d  a c c o r d i n g  t o  th e  s t a n d a r d  a d m i n i s t r a t i o n .

M e t a l i n g u i s t i c  a b i l i t y  was m ea sure d  u s i n g  an 

a c c e p t a b i l i t y  t a s k .  S u b j e c t s  were  a ske d  t o  j u d g e  the  

w e l l - f o r m e d n e s s  o f  w e l l - f o r m e d  and i l l - f o r m e d  s e n te n c e s  

u s i n g  an i n t e r v i e w  f o r m a t  s i m i l a r  t o  t h e  one c r e a t e d  by
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C a i r n s  and M cD an ie l  < 1 9 8 8 ) .  I n  a d d i t i o n ,  - for any s e n te n c e  

t h a t  was r e j e c t e d  by a s u b j e c t  as  n o t  b e i n g  " t h e  r i g h t  way 

t o  say  i t , "  a c o r r e c t i o n  was r e q u e s t e d .

T w e n t y - n i n e  n u r s e r y  s c h o o l  and k i n d e r g a r t e n  

c h i l d r e n  r a n g i n g  in  age -from 3 ; 5  t o  6 \ 6  p a r t i c i p a t e d  in  t h e  

s t u d y .  A l l  e x p e r i m e n t a l  t a s k s  —  s t a n d a r d  c o n s e r v a t i o n ,  

m o d i f i e d  c o n s e r v a t i o n ,  and w e l l - f o r m e d n e s s  —  were 

a d m i n i s t e r e d  t o  each s u b j e c t .  C h i l d r e n  were seen 

i n d i v i d u a l l y  f o r  two i n t e r v i e w s .  The f i r s t  i n t e r v i e w  

i n c l u d e d  a d m i n i s t r a t i o n  o f  th e  s t a n d a r d  c o n s e r v a t i o n  t a s k  

and one h a l f  o f  th e  a c c e p t a b i l i t y  t a s k .  The second 

i n t e r v i e w ,  h e l d  on a d i f f e r e n t  day  b u t  w i t h i n  one week o f  

th e  f i r s t ,  c o n s i s t e d  o f  the  m o d i f i e d  c o n s e r v a t i o n  t a s k  and 

th e  se co nd  h a l f  o f  jud g m e n t  t a s k .

R e s u l t s  o f  th e  c o n s e r v a t i o n  t a s k s  y i e l d e d  a 

p o s i t i v e  c o r r e l a t i o n  between c o n s e r v a t i o n  a b i l i t y  and a g e .  

How ever ,  w i t h i n  t h a t  g e n e ra l  t r e n d ,  v a r i a b i l i t y  was n o t e d  in  

th e  d i s t r i b u t i o n  o f  the  r e s u l t s .  The d a t a  were c a t e g o r i z e d  

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

C a t e g o r i e s  r a n g e d  f ro m  no a b i l i t y  t o  c o n s e rv e  even on th e  

m o d i f i e d  t a s k ,  t o  a t t a i n m e n t  o f  a p e r f e c t  s c o re  on the  

s t a n d a r d  t a s k .  E v id e n ce  o f  c o n s e r v a t i o n  b e h a v i o r  in  

c h i l d r e n  y o u n g e r  than  those  p r e v i o u s l y  r e p o r t e d  in  the  

l i t e r a t u r e  gave s u p p o r t  t o  G e lm a n 's  a c c e s s in g  a c c o u n t  o f
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d e v e lo p m e n t .  The f i n d i n g s  were  d i s c u s s e d  r e l a t i v e  t o  t h a t  

t h e o r y .

R e s u l t s  o f  t h e  a c c e p t a b i l i t y  t a s k  r e v e a l e d  t h a t  

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

v a r i a b i l i t y  was f o u n d  w i t h i n  t h a t  o v e r a l l  r e l a t i o n s h i p .  

R e s u l t s  were a n a l y z e d  a c c o r d i n g  t o  a d e v e lo p m e n ta l  c o n t i n u u m  

o f  ju d g m e n t  a b i l i t y .  The c a t e g o r i e s  t h a t  w e re  d e v e lo p e d  

r a n g e d  f r o m  z e ro  j u d g m e n t s  t o  a c c u r a t e  j u d g m e n t s  on a l l  o f  

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

d e t e r m in e  t h a t  c h i l d r e n ' s  j u d g m e n ts  were f o r m - b a s e d .

The o v e r a l l  r e s u l t s  o f  th e  s t u d y  w e re  d i s c u s s e d  

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

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

s t a n d a r d  a d m i n i s t r a t i o n .

I
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F o r  my m o th e r  and f a t h e r ,  who a lw a y s  v a l u e d  e d u c a t i o n
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CHAPTER I 

INTRODUCTION

T h e re  i s  an e v e r - i n c r e a s i n g  body o f  r e s e a r c h  

e x a m in i n g  t h e  emergence o f  m e t a l i n g u i s t i c  a b i l i t y  o r  

a w a re n e s s .  O f t e n ,  i t  i s  c o n t r a s t e d  w i t h  o t h e r  a s p e c t s  

o f  c h i l d  d e v e lo p m e n t ,  i n c l u d i n g  la n g u a g e  and c o g n i t i o n .  

Samples f r o m  e x i s t i n g  r e s e a r c h  i n  each o f  th e s e  a r e a s  

w i l l  be p r e s e n t e d ,  and th e n  r e l a t e d  t o  th e  d e s ig n  o f  

th e  p r e s e n t  s t u d y .

M e t a l i n o u i s t i c  aw a re n e ss  and la n g u a g e  d e v e lo p m e n t

M e t a l i n g u i s t i c  d e v e lo p m e n t  seems t o  r e p r e s e n t  

a second  s t a g e  o f  l a n g u a ge  d e v e lo p m e n t ,  where  " a  more 

a b s t r a c t  l e v e l  o f  lan g u a ge  use*  i s  a c q u i r e d ,  " b e g i n n i n g  

a t  age 5 and c o n t i n u i n g  f o r  a number o f  y e a r s "

<Ula11ach, 1984 ,  p .  8 3 ) .  D u r i n g  t h i s  p e r i o d ,  c h i l d r e n  

l e a r n  new s t r a t e g i e s  f o r  i n t e r p r e t i n g  th e  v e r b a l  co d e .  

I t  i s  n o t  a s e p a r a t e  d e v e lo p m e n t ,  b u t  r a t h e r  an 

e x t e n s i o n  o f  th e  s k i l l s  a la n g u a g e  u s e r  mus t  a c q u i r e  in  

o r d e r  t o  g a i n  t r u e  competence in  c o m m u n ic a t i n g .  And ,  

in  a d d i t i o n  t o  m a s t e r i n g  th e  v e r b a l  c o d e ,  c h i l d r e n  a re  

l e a r n i n g  t o  i n t e r p r e t  th e  la n g u a ge  o f  th e  w r i t t e n  code 

d u r i n g  t h i s  second  p h ase .
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A c r u c i a l  s k i l l  t h a t  m u s t  be a c q u i r e d  a t  t h i s  

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

w i t h  la n g u a g e  as an o b j e c t  f o r  a n a l y s i s  and r e f l e c t i o n .  

O r d i n a r i l y ,  l a n g u a ge  i s  t r e a t e d  as  " t r a n s p a r e n t , "  used  

p r i m a r i l y  as a t o o l  o f  c o m m u n i c a t i o n .  D e v e l o p i n g  

l i n g u i s t i c  a w areness  r e q u i r e s  t h a t  th e  c h i l d  see 

la n g u a g e  as "opaque"  t o  a t t e n d  t o  i t  and a n a l y z e  i t  

(C a z d e n ,  1?7<S).

R e s e a r c h e rs  have t r i e d  t o  e l i c i t  e v id e n c e  

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

a n a l y z e  la n g u a g e  " i n  i t s  own r i g h t . "  They  have used  

p u p p e ts  ( d e ' J i l l i e r s  and deVi  11 i e r s ,  1 9 7 2 ) ,  s t u f f e d  

a n i m a l s  < P r a t t ,  Tunmer and Bowey, 1 9 8 4 ) ,  and i n t e r v i e w  

t e c h n i q u e s  ( G l e i t m a n ,  G l e i t m a n  and S h i p l e y ,  1972;

C a i r n s  and M c D a n i e l ,  1988) t o  o b t a i n ,  d i r e c t l y  o r  

i n d i r e c t l y ,  c h i l d r e n / s i n t u i t i o n s  a b o u t  synonymy,  

s e g m e n t a t i o n ,  a m b i g u i t y  d e t e c t i o n ,  and w e l l - f o r m e d n e s s .

The p r e s e n t  s t u d y  chose  an i n t e r v i e w  

t e c h n iq u e  t o  e l i c i t  j u d g m e n ts  o f  s e n t e n t i a l  

w e l l - f o r m e d n e s s  f r o m  young  c h i l d r e n .  I t  was p ro p o s e d  

t h a t  t h e  j u d g m e n t - p l u s - c o r r e c t i o n  p a ra d ig m  t h a t  we used  

w o u ld  add f u r t h e r  e v id e n c e  t o  th e  p r e s e n t  body o f  

kn o w le d g e  t h a t  e x i s t s  a b o u t  c h i l d r e n ' s  a b i l i t y  t o  

a n a l y z e  t h e  lan g u a ge  t h e y  have a c q u i r e d .  I n  a d d i t i o n ,  

i t  was p r e d i c t e d  t h a t  th e  j u d g m e n t s  o b t a i n e d  f r o m  th e  

c h i l d r e n  i n  t h i s  s t u d y  w o u ld  be f o r m - b a s e d .  T h a t  w o u ld
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c o n t r a s t  w i t h  e a r l i e r  f i n d i n g s  o f  r e s e a r c h  i n  w h ic h  

j u d g m e n ts  e l i c i t e d  f r o m  y o u n g s t e r s  w e re  c o n t e n t - b a s e d ,  

and i t  was n o t  u n t i l  a ro u n d  age 7 t h a t  c h i l d r e n  were 

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

j u d g m e n ts  ( s e e ,  f o r  e x a m p le ,  Hakes ,  E v a n s ,  and Tunmer ,  

1?80>.

M e t a l i n g u i s t i c  a w a re n e ss  and c o g n i t i v e  d e v e lo p m e n t

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

language  i s  a c q u i r e d ,  i t  seems t o  d e v e l o p  in  tandem 

w i t h  c e r t a i n  c o g n i t i v e  b e h a v i o r s .  "The  c o g n i t i v e  

a b i l i t y  t o  c o n s i d e r  s e v e r a l  d im e n s i o n s  o f  a p ro b le m  

s i m u l t a n e o u s l y  and t o  s e p a r a t e  o n e ' s  p e r s o n a l  

p e r s p e c t i v e  f r o m  th e  p ro b le m  i s  a s s o c i a t e d  w i t h  th e  

d e ve lo p m e n t  o f  m e t a l i n g u i s t i c  j u d g m e n ts  o f  l i n g u i s t i c  

fo rm s  and m e a n in g s "  ( R i c e  and Kemper, 1 9 84 ,  p .  1 1 9 ) .

The l e v e l  o f  c o g n i t i v e  d e ve lo p m en t  b e i n g  d e s c r i b e d  i s  

th e  c o n c r e t e  o p e r a t i o n a l  s ta g e  a c c o r d i n g  t o  P i a g e t ' s  

(1 9 8 3 )  model and emerges d u r i n g  the  age span 7-11 

y e a r s .  The a b i l i t y  d e s c r i b e d ,  w h ic h  i s  b e l i e v e d  t o  

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

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

a t t e n t i o n .  ( T h i s  s k i l l  w i l l  be d i s c u s s e d  in  g r e a t e r  

d e t a i l  in  t h e  n e x t  c h a p t e r . )

R e s e a rc h  has  been c o n d u c te d  b y  Hakes e t  a l  . 

( 1 9 8 0 )  and b y  W a n k o f f  ( 1 9 8 3 )  t o  t e s t  t h e  t h e o r y  t h a t
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m e t a l i n g u i s t i c  a b i l i t i e s  d e v e l o p ,  and c o - w a r y ,  w i t h  

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

c o g n i t i v e  d e v e lo p m e n t .  Th e y  d e t e r m in e d  c o g n i t i v e  l e v e l  

o f  f u n c t i o n i n g  by  t e s t i n g  th e  a b i l i t y  t o  c o n s e r v e  some 

c r i t i c a l  a t t r i b u t e  such  as  w e i g h t ,  q u a n t i t y ,  a n d / o r  

n u m b e r .  D a ta  f r o m  th e  c o g n i t i v e  t a s k  were  a n a l y z e d  

a l o n g  w i t h  i n f o r m a t i o n  o b t a i n e d  f rom ,  a t  l e a s t  one 

m easure  o f  m e t a l i n g u i s t i c  a b i l i t y  ( e . g . ,  s e g m e n t a t i o n ,  

a c c e p t a b i l i t y ,  a m b i g u i t y  d e t e c t i o n ) .  The r e s e a r c h e r s "  

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

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

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

s u b je c  t s .

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

r e s e a r c h  in  t h a t  i t  compared  p e r f o rm a n c e  on 

m e t a l i n g u i s t i c  and c o g n i t i v e  t a s k s .  H ow ever ,  we 

e x t e n d e d  th e  c o n s e r v a t i o n  s e c t i o n  o f  th e  d e s ig n  t o  

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

e v id e n c e  o f f e r e d  by  Gelman <1 9 8 2 a ) ,  D ona ldson  ( 1 9 7 8 ) ,  

Rose and B la n k  ( 1 9 7 4 )  and Samuel and B r y a n t  ( 1 9 8 4 ) .  

These  r e s e a r c h e r s  f o u n d  t h a t  t h e  i n s t r u c t i o n s  u se d  in  

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

th e  s u b j e c t  w h ic h  l e d  t o  f a i l u r e ,  e s p e c i a l l y  f o r  a 

yo u ng  c h i l d .  Ule r e p l i c a t e d  th e  m e thod  used by  Gelman 

(1 9 8 2 a )  w h ic h  was f o u n d  t o  be l e s s  c o n f u s i n g  and 

m i s l e a d i n g  f o r  th e  c h i l d .  I t  was p ro p o s e d  t h a t  th e
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c u r r e n t  m e th o d o lo g y  w o u l d  r e p l i c a t e  t h e  r e s u l t s  

o b t a i n e d  in  the  r e s e a r c h  c i t e d  above w h i c h  used  

m o d i f i e d  c o n s e r v a t i o n  t a s k s .

In  summary,  t h e  e m p i r i c a l  g o a l s  o f  th e  

p r e s e n t  s t u d y  w e r e :

1) To t r a c e  th e  d e v e lo p m e n t  o f  c o n s e r v a t i o n  b e h a v i o r  

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

c o n s e r v a t i o n  t a s k s .

2 )  To t r a c e  th e  d e v e lo p m e n t  o f  young c h i l d r e n ' s  

a b i l i t y  t o  j u d g e  th e  w e l l - f o r m e d n e s s  o f  s e n t e n c e s ,  and 

t o  o f f e r  c o r r e c t i o n s  o f  s e n t e n c e s  t h e y  r e j e c t e d  as 

b e i n g  i l l - f o r m e d .

3 )  To i n v e s t i g a t e  th e  n a t u r e  o f  the  r e l a t i o n s h i p  

be tween  th e  a b i l i t y  t o  j u d g e  w e l l - f o r m e d n e s s  and the  

a b i l i t y  t o  c o n s e r v e .
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CHAPTER 11 

LITERATURE REVIEW

In  t h i s  c h a p t e r ,  s e l e c t e d  r e s e a r c h  in  l i n g u i s t i c  

and  c o g n i t i v e  d e v e lo p m e n t  w i l l  be p r e s e n t e d .  The l i t e r a t u r e  

t o  be r e v ie w e d  f o c u s e s  on t h e  d e v e lo p m e n t  o f  m e t a l i n g u i s t i c  

a w a re n e s s  i n  c h i l d r e n ,  and on c h i l d r e n ' s  i n c r e a s i n g  a b i l i t y  

t o  c o n s e r v e .  The v a r i o u s  m e th o d s  used  t o  g a t h e r  i n f o r m a t i o n  

a b o u t  c h i l d r e n ' s  b e h a v i o r  i n  t h e s e  s e v e r a l  a r e a s  w i l l  be 

d e s c r i b e d  and c o n t r a s t e d  w i t h  th e  m e th o ds  d e v e lo p e d  f o r  th e  

p r e s e n t  s t u d y .

Hakes and h i s  c o l l e a g u e s  (1 9 8 0 )  c o n s i d e r e d  th e  

c l o s e  r e l a t i o n s h i p  be tw een  l i n g u i s t i c  awareness  and 

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

b e tw e e n  th e  emergence o f  m e t a l i n g u i s t i c  awareness  and  l e v e l s  

o f  c o g n i t i v e  d e ve lo p m e n t  i n  a c c o rd a n c e  w i t h  a P i a g e t i a n  

m o d e l ;  s p e c i f i c a l l y ,  t h e y  f o c u s e d  on th e  t r a n s i t i o n  f r o m  the  

p r e o p e r a t i o n a l  s u b p e r i o d  t o  t h e  o p e r a t i o n s  s u b p e r i o d  o f  th e  

c o n c r e t e  o p e r a t i o n a l  s t a g e  < P i a g e t ,  1 9 8 3 ) .

The c h i l d  who i s  c h a r a c t e r i z e d  as b e i n g  a t  th e  

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

i n t e r n a l i z e d  m en ta l  r e p r e s e n t a t i o n s  o f  o b j e c t s  and e v e n t s  in  

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

Such a c h i l d  has a c q u i r e d  an a b i l i t y  t o  " d e c e n t e r "  

a t t e n t i o n ,  t h a t  i s ,  t o  a p p r o a c h  t a s k s  a n a l y t i c a l l y  r a t h e r
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th a n  i n t u i t i v e l y ;  t o  be a b le  t o  f o c u s  on more th a n  one 

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

w i t h  r e l a t i o n s h i p s  be tween  a s p e c t s  o f  a s i t u a t i o n  <Hakes e t  

a l . ,  1980 ,  p . 1 4 ) .

I n  c o n t r a s t ,  as van K le e c k  d e s c r i b e d  in  h e r  r e v i e w  

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

c h a r a c t e r i z e d  b y  th e  a b i l i t y  t o  f o c u s  o n / a t t e n d  t o  o n l y  one 

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

d e c e n t r a t i o n ) . M o r e o v e r ,  l a c k  o f  r e v e r s i b i 1 i t y  ( i . e . ,  th e  

a b i l i t y  t o  s h i f t  f o c u s  back  and f o r t h  be tween  a s p e c t s  o f  a 

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

t h o u g h t  a t  t h i s  s t a g e  (v a n  K l e e c k ,  1982 ,  p .  2 4 3 ) .

Fo r  e x a m p le ,  a c h i l d  who c o u l d  n o t  d e c e n t e r  w o u l d ,  

on a s t a n d a r d  c o n s e r v a t i o n  t a s k ,  f o c u s  on some a s p e c t  o f  the  

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

d u r i n g  t h e  t r a n s f o r m a t i o n  s ta g e  o f  th e  e x e r c i s e .  U na b le  t o  

com pensa te  c o g n i t i v e l y  f o r  th e  new a p pe a ra nce  o r  remember 

th e  i n i t i a l  s t a t e  o f  e q u a l i t y ,  th e  c h i l d  w o u ld  r e s p o n d  "No" 

t o  th e  c o n s e r v a t i o n  q u e s t i o n  "Now a re  t h e y  th e  same ( w e i g h t ,  

l e n g t h ,  num ber ,  e t c . ) ? "  when two q u a n t i t i e s  were  in d e e d  

equa l  on w h a t e v e r  c r i t i c a l  a t t r i b u t e  was b e i n g  m e a s u re d .

The c o n c r e t e  o p e r a t i o n a l  c h i l d  seems t o  p o s s e s s  a 

c o g n i t i v e  f l e x i b i l i t y  t h a t  th e  p r e o p e r a t i o n a l  c h i l d  

d e s c r i b e d  above l a c k s .  T h i s  f l e x i b i l i t y  e n a b l e s  h i m / h e r  t o  

su cce ed  on c o g n i t i v e  t a s k s  such as  c o n s e r v a t i o n  w h i c h ,  when 

p r e s e n t e d  a c c o r d i n g  t o  s t a n d a r d  a d m i n i s t r a t i o n ,  a re
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d is e m b e d d e d  t a s k s .  T h a t  i s ,  when t h e r e  i s  no a cco m p a n y in g  

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

g i v e  added  m e a n in g  t o  th e  m a n i p u l a t i o n  o f  t h e  s t i m u l i  o r  t o  

t h e  e x p e r i m e n t e r ' s  q u e s t i o n s ,  t h e  c h i l d  who i s  a b le  t o  

d e c e n t e r  a t t e n t i o n  can n e v e r t h e l e s s  c o m p le te  th e  

e x p e r i m e n t a l  t a s k .  I n s t e a d  o f  f o c u s i n g  on th e  p e r c e p t u a l  

v a r i a n c e  e v i d e n t  i n  th e se  e x e r c i s e s ,  s / h e  i s  a b le  t o  r e a l i z e  

th e  q u a n t i t a t i v e  i n v a r i a n c e - t h a t  e x i s t s ,  and p r o v i d e  a 

c o n s e r v i n g  r e s p o n s e .

I n  t h e i r  r e s e a r c h ,  Hakes and h i s  c o l l e a g u e s  s o u g h t  

p a r a l l e l s  i n  l a t e r  lan g u a ge  d e v e lo p m e n t  t h a t  w o u ld  c o i n c i d e  

w i t h  t h e  c o g n i t i v e  changes t h a t  w e re  e m e rg in g  w i t h  the  

a t t a i n m e n t  o f  t h e  c o n c r e t e  o p e r a t i o n s  s ta g e  (Hakes e t  a l . ,  

1 9 8 0 ) .  T h e y  p ro p o s e d  t h a t  t h e  d e c e n t e r i n g  a b i l i t y  was 

r e s p o n s i b l e  f o r  th e  c h i l d ' s  new e m e rg in g  m e t a l i n g u i s t i c  

s k i l l s ,  i n v o l v i n g  a s y s t e m a t i c  means o f  r e f l e c t i n g  upon 

l i n g u i s t i c  p r o b le m s  and p r o p e r t i e s .  M o r e o v e r ,  Hakes 

h y p o t h e s i z e d  t h a t  m e t a l i n g u i s t i c  d e v e lo p m e n t  was the  

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

t h a t  was u n f o l d i n g  as p a r t  o f  t h e  emergence o f  c o n c r e t e  

o p e r a t i o n a l  t h o u g h t .  The a b i l i t y  t o  d e c e n t e r ,  t o  " m e n t a l l y  

s t a n d  ba ck  f r o m  a s i t u a t i o n  in  o r d e r  t o  t h i n k  a b o u t  th e  

r e l a t i o n s h i p s  i t  i n v o l v e s "  was t h e r e f o r e  p ro p o s e d  as 

c h a r a c t e r i z i n g  th e  c o g n i t i v e  a b i l i t i e s  needed f o r  s u c c e s s f u l  

p e r f o r m a n c e  on b o th  m e t a l i n g u i s t i c  t a s k s  and on c o n c r e t e  

o p e r a t i o n a l  t a s k s .
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A n a l y s i s  o f  c h i l d r e n ' s  p e r f o rm a n c e  on t a s k s  used 

t o  measure  th e se  s k i l l s  < e . g . ,  synonymy j u d g m e n t s ,  segm en ta ­

t i o n  e x e r c i s e s ,  c o n s e r v a t i o n  e x p e r i m e n t s )  y i e l d e d  a p i c t u r e  

o f  a c h i l d  who was d e v e l o p i n g  a u n i f i e d  a b i l i t y  t o  d e a l  w i t h  

an i n c r e a s i n g  v a r i e t y  o f  t a s k s .  A c q u i s i t i o n  o f  t h e  a b i l i t y  

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

means o f  a p p r o a c h in g  t h e  v a r i o u s  t a s k s  p r e s e n t e d  th a n  was 

p o s s i b l e  a t  the  e a r l i e r  s t a g e  o f  c o g n i t i v e  d e v e lo p m e n t .

E x p e r im e n t a l  r e s u l t s  d i d ,  i n  f a c t ,  s u p p o r t  th e  

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

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

t h o u g h t .  The e x p l a n a t i o n  o f f e r e d  f o r  th e s e  r e s u l t s  was t h a t  

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

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

p r o p e r t i e s  o f  l a n g u a g e .  T h i s  t h e o r y  was echoed  by van 

K le e c k  < 1 9 8 2 ) ,  who s u g g e s t e d  t h a t  th e  d e v e l o p m e n t a l ,  

q u a l i t a t i v e  changes  i n  c h i l d r e n / s  p e r fo rm a n c e  on 

m e t a l i n g u i s t i c  t a s k s  < a ro u n d  age 6 - 7  y e a r s )  may be a d i r e c t  

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

a p p r o a c h in g  th e se  t a s k s .

F u r t h e r  e m p i r i c a l  s u p p o r t  f o r  t h i s  v i e w  was 

o b t a i n e d  f r o m  r e s e a r c h  c o n d u c t e d  by UJankoff  < W a n k o f f ,  1 9 8 3 ) .  

She i n v e s t i g a t e d  th e  r e l a t i o n s h i p  among a m b i g u i t y  d e t e c t i o n ,  

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

th r o u g h  t h i r d  g ra de  c h i l d r e n .  A n a l y s i s  o f  th e  c o r r e l a t i o n s  

f o u n d  among the  v a r i a b l e s  t h a t  were  t e s t e d  l e d  UJankoff  t o
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c o n c lu d e  t h a t  a common c o g n i t i v e  t h r e a d  was a n e c e s s a r y  

( a l t h o u g h  n o t  s u f f i c i e n t )  p r e r e q u i s i t e  - for s u c c e s s  on 

c o n s e r v a t i o n ,  a m b i g u i t y  d e t e c t i o n  and s e g m e n t a t i o n  t a s k s .

C o n s e r v a t i o n  r e p o n s e s  have been o b t a i n e d  -from 

s u b j e c t s  yo u n g e r  ( 3 ; 6  -  5 y e a r s  o l d )  th a n  th o s e  who a c h ie v e d  

s u c c e s s  on th e  s t a n d a r d  P i a g e t i a n  t a s k s .  I t  was r e p o r t e d  in  

r e s e a r c h  by  Gelman and h e r  c o l l e a g u e s  (G e lm an ,  1982a and b ;  

Ge lman,  Meek and M e r k i n ,  1986) and by D o n a ld s o n  and h e r  

c o l l e a g u e s  ( M c G a r r i g l e  and D o n a ld s o n ,  1974 ;  D o n a ld s o n ,  1978, 

1 9 8 2 ) .

G e lm a n 's  <1982a)  r e s e a r c h  f o c u s e d  on c o n s e r v a t i o n  

o f  num ber ,  u s i n g  t h r e e -  and f o u r - y e a r - o l d  c h i l d r e n  as 

s u b j e c t s .  She d e m o n s t r a t e d  t o  them th e  r o l e  o f  o n e - t o - o n e  

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

e q u i v a l e n c e  o f  s e t s  o f  o b j e c t s .  She used t h e  c h i l d r e n ' s  

c o u n t i n g  a b i l i t y  t o  show them how t o  j u d g e  th e  e f f e c t s  o f  

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

them t o  s u p p l y  c o n s e r v a t i o n  o f  number r e s p o n s e s .  Gelman

(1 9 8 2 b ,  p .  162) p o i n t e d  o u t  t h a t  " t o  s u c c e s s f u l l y  p e r f o r m  

t h e  number c o n s e r v a t i o n  t a s k ,  th e  c h i l d  has  t o  know t h a t  

w h e n e ve r  th e  i te m s  i n  one s e t  can be p l a c e d  in  o n e - t o - o n e  

c o r r e s p o n d e n c e  w i t h  th o s e  in  a n o t h e r  s e t ,  b o t h  s e t s  have the  

same n u m b e r . "

Gelman c o n d u c t e d  a tw o -p h a se  e x p e r i m e n t  ( t r a i n i n g  

and c o n s e r v a t i o n  t r a n s f e r )  t o  make e x p l i c i t  t o  t h e  c h i l d r e n  

th e  r e l a t i o n s h i p  be tw een  t h e  p r i n c i p l e  o f  o n e - t o - o n e
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c o r r e s p o n d e n c e  and p e r c e p t u a l  v a r i a n c e /  i n v a r i a n c e .

T r a i n i n g  was p e r f o r m e d  u s i n g  s e t  s i z e s  t h a t  th e  c h i l d r e n  

c o u l d  c o u n t  ( i . e . ,  3 o r  4 ) .  Two ro w s  o f  i t e m s  ( b l u e  p l a s t i c  

t u r t l e s )  w e re  p la c e d  h o r i z o n t a l l y  i n  o n e - t o - o n e  

c o r r e s p o n d e n c e .  In  th e  t r a i n i n g  p h a s e ,  c a r d i n a l  v a l u e s  and 

e q u i v a l e n c e  were  e s t a b l i s h e d  b y  h a v i n g  the  c h i l d r e n  c o u n t  

t h e  number o f  t u r t l e s  in  each r o w .  They  th e n  r e p o r t e d  th o s e  

c a r d i n a l  v a l u e s ,  and were shown t h a t  equa l  numbers meant  

e q u i v a l e n t  r o w s .  Then th e  e x p e r i m e n t e r  l e n g t h e n e d  o r  

s h o r t e n e d  one o f  th e  r o w s ,  and a s k e d  i f  t h e  c a r d i n a l  v a l u e  

o f  each was s t i l l  th e  same. A Judgm en t  o f  e q u i v a le n c e  was 

e l i c i t e d  and an e x p l a n a t i o n  o f  t h e  ju d g m e n t  was o b t a i n e d  

( f o r  i n c o r r e c t  r e s p o n s e s ,  th e  c h i l d r e n  were  asked  t o  r e c o u n t  

and j u d g e  a g a i n ) .

I n  t h e  c o n s e r v a t i o n  t r a n s f e r  p h a s e ,  b o th  s m a l l  ( 4  

o r  5 )  and l a r g e  ( 8  o r  10) s e t  s i z e s  were  u s e d ,  and two t y p e s  

o f  number c o n s e r v a t i o n  ( e q u i v a l e n c e  and n o n - e q u i v a l e n c e )  

were  t e s t e d .  These t e s t  t r i a l s  w e re  c o n d u c te d  a c c o r d i n g  t o  

s t a n d a r d  number c o n s e r v a t i o n  i n s t r u c t i o n s ;  c h i l d r e n  were  

d i s c o u r a g e d  f r o m  c o u n t i n g .  E v id e n c e  o f  c o n s e r v a t i o n  i n  t h i s  

phase r e q u i r e d  a c o r r e c t  j u d g m e n t  and e x p l a n a t i o n  on a t  

l e a s t  one s m a l l  s e t  and one l a r g e  s e t  i t e m  t o  e l i m i n a t e  th e  

l i k e l i h o o d  t h a t  th e  c h i l d r e n  r e s p o n d e d  c o r r e c t l y  as a r e s u l t  

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

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

( a c c o r d i n g  t o  th e  c r i t e r i a  s t a t e d  a b o v e )  in  75 ’/. o f  th e
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t h r e e - y e a r - o l  ds and 88% o f  th e  f o u r - y e a r - o l d s  who were  in  

th e  e x p e r i m e n t a l  g r o u p .  The com ponen ts  o-f t h e  c o n s e r v a t i o n  

t a s k  t h a t  were  a n a l y z e d  i n c l u d e d  c h i l d r e n ' s  j u d g m e n ts  and 

e x p l a n a t i o n s .  The 3 - y e a r - o l d  g ro u p  o f f e r e d  c o r r e c t  

j u d g m e n ts  68% o f  t h e  t im e  <as compared t o  6% f o r  th e  

c o n t r o l s ) , and gave a d e q u a te  e x p l a n a t i o n s  o f  th o s e  j u d g m e n ts  

82% o f  t h e  t i m e .  The 4 - y e a r - o l d  g ro u p  j u d g e d  c o r r e c t l y  74% 

o f  th e  t im e  ( c o n t r a s t e d  w i t h  15% f o r  th e  c o n t r o l s ) ,  and 

e x p l a i n e d  93% o f  t h e i r  j u d g m e n t s .

Gelman c o n c lu d e d  t h a t  th e  h i g h  r a t e s  o f  

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

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

c o n s e r v a t i o n  a b i l i t y .  These r e s u l t s  l e n d  s u p p o r t  t o  an 

a c c e s s i n g  a c c o u n t  o f  d e v e lo p m e n t  (G e lm an ,  1 9 8 2 a ) ,  m ean ing  

t h a t  t h e  u su a l  f a i l u r e  by  young  c h i l d r e n  t o  c o n s e r v e  i s  due 

t o  th e  f a i l u r e  t o  a c c e s s  t h e i r  c o m p e t e n c ie s  r a t h e r  than  t o  a 

l a c k  o f  c o g n i t i v e  a b i l i t y .  As Gelman s t a t e d ,  " a l t h o u g h  th e  

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

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

th e  c h i l d  has  r e a d y  a c c e s s  t o  t h e  k n o w le d g e "  (G e lm a n ,  1982a,  

p .  2 1 1 ) .  T h i s  i m p l i c i t  a b i l i t y  was in d e e d  made e x p l i c i t  by 

th e  m e th o d o lo g y  e m p lo ye d  in  t h i s  s t u d y .

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

a s p e c t  o f  th e  c o n s e r v a t i o n  t a s k  th a n  Gelman d i d  i n  h e r  

r e s e a r c h .  They e f f e c t e d  c o n s e r v a t i o n  r e s p o n s e s  in  young  

c h i l d r e n  by  a l t e r i n g  th e  s t a n d a r d  m e th o d o lo g y  o f  P i a g e t i a n
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t a s k s  ( s e e ,  - for e x a m p le ,  D o n a ld s o n ,  1978 ;  M c G a r r i g l e  and 

D o n a ld s o n ,  1 9 7 4 ) .  T h e i r  w o rk  f o c u s e d  on t h e  p o s s i b l e  

d i s p a r i t y  be tween  t h e  e x p e r i m e n t e r ' s  i n t e n t i o n s  and th e  

c h i l d ' s  i n t e r p r e t a t i o n  o f  th e  p r o c e d u r e .  T h e y  were  

i n t e r e s t e d  in  d e t e r m i n i n g  how th e  p r e s e n t a t i o n  o f  th e  ta s k  

was p e r c e i v e d  b y  th e  young  c h i l d ,  and how i t  may have 

i n f l u e n c e d  th e  c h i l d ' s  r e s p o n s e s .

M c G a r r i g l e  and D ona ldson  ( 1 9 7 4 )  h y p o t h e s i z e d  t h a t  

th e  manner in  w h i c h  a t r a n s f o r m a t i o n  o c c u r r e d  w o u ld  a f f e c t  

c h i l d r e n ' s  r e s p o n s e s  t o  th e  p o s t - t r a n s f o r m a t i o n  q u e s t i o n .  

They  b e l i e v e d  t h a t  a yo u ng  c h i l d ' s  r e s p o n s e  t o  t h a t  q u e s t i o n  

may r e l y  h e a v i l y  upon " t h e  m ean ing  o f  t h e  ( w h o l e )  s i t u a t i o n "  

( D o n a ld s o n ,  1978 ,  p .  6 2 ) .  T h a t  i s ,  a f t e r  i n i t i a l l y  a s k in g  

th e  c h i l d  i f  two a r r a y s  a re  th e  same, th e  e x p e r i m e n t e r  

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

th e  c h i l d  t o  " N a tc h  w h a t  I d o . "  Based on t h i s  p r o c e d u r e ,  

M c G a r r i g l e  and D o n a ld s o n  p o s t u l a t e d :  " I s  i t  n o t  then

r e a s o n a b le  t h a t  t h e  c h i l d  s h o u l d  t h i n k  t h i s  change w i l l  be 

r e l e v a n t  t o  w h a t  f o l l o w s — t o  th e  n e x t  q u e s t i o n  w h ic h  w i l l  be 

a ske d ? "  ( D o n a ld s o n ,  1978 ,  p .  6 1 ) .  T h u s ,  t h e  r e s p o n s e s  t h a t  

were  o b t a i n e d  w ere  c o n t e x t u a l l y  a p p r o p r i a t e ,  th o u g h  

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

To t e s t  t h e i r  h y p o t h e s i s ,  t h e y  i n t r o d u c e d  a te d d y  

b e a r  c a l l e d  " N a u g h ty  T e d d y "  who messed up th e  a r r a y  o f  

e x p e r i m e n t a l  m a t e r i a l .  By c r e a t i n g  an " a c c i d e n t a l "  

t r a n s f o r m a t i o n ,  t h e  e x p e r i m e n t e r ' s  r e p e t i t i o n  o f  th e
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c o n s e r v a t i o n  q u e s t i o n  seemed " e x c u s a b l e " .  The h y p o t h e s i s  

was s u p p o r t e d ,  as more c h i l d r e n  be tween  -four  and s i x  y e a r s  

o l d  gave  c o n s e r v i n g  r e s p o n s e s  th a n  on s t a n d a r d  

admi n i s t r a t  i o n .

O th e r  young  c o n s e r v e r s  have been d i s c o v e r e d  i n  

r e s e a r c h  whose -focus was th e  n a t u r e  o-f th e  i n s t r u c t i o n s  t o  

th e  c h i l d .  Fo r  e xa m p le ,  Rose and B la n k  <1974) w on d e re d  

a b o u t  a s k i n g  th e  same q u e s t i o n  ( " A r e  t h e y  th e  same?")  b e f o r e  

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

c r i t i c a l  a t t r i b u t e  b e in g  m a n i p u l a t e d .  They h y p o t h e s i z e d  

t h a t  a tw o - ju d g m e n t  e x p e r i m e n t a l  p a ra d ig m  c o n t a i n e d  " s u b t l e  

c o n t e x t u a l  f a c t o r s "  w h ic h  cu e d  t h e  c h i l d  t o  change h i s / h e r  

f i r s t  j u d g m e n t  ( u s u a l l y  one o f  e q u a l i t y ) .  They  o f f e r e d  th e  

e x p l a n a t i o n  t h a t ,  o r d i n a r i l y ,  one " w o u ld  n e v e r  ask th e  

i d e n t i c a l  q u e s t i o n  t w i c e  i f  a s i g n i f i c a n t  change had n o t  

o c c u r r e d  i n  th e  m a t e r i a l  t h a t  was b e i n g  o b s e rv e d "  <p. 4 9 9 ) .  

The a u t h o r s  f e l t  t h a t  t h a t  s e c o n d  a s k i n g  o f  th e  e q u a l i t y  

q u e s t i o n  i n  the  c o n s e r v a t i o n  t a s k  s u g g e s t e d  t o  the  c h i l d  

t h a t  s / h e  s h o u l d  change h i s / h e r  f i r s t  answer ( i . e . ,  f r o m  

'Y e s "  ( e q u a l i t y )  t o  'N o '  ( i n e q u a l i t y ) ) .

Rose and B la n k  d e s ig n e d  a o n e - ju d g m e n t  t a s k  

w h e r e i n  th e  c h i l d  was q u e s t i o n e d  a b o u t  (num ber )  e q u a l i t y  

o n l y  a f t e r  t h e  t r a n s f o r m a t i o n  s t a g e  o f  an e q u i v a l e n t /  

n o n e q u i v a l e n t  p r o b le m .  T h i s  o n e - j u d g m e n t  c o n d i t i o n  was 

c o n t r a s t e d  w i t h  a s t a n d a r d  c o n s e r v a t i o n  t a s k ,  and a 

f i x e d - a r r a y  t a s k  where  th e  c h i l d  o n l y  saw the  rows  in  a
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t r a n s f o r m e d  s t a t e .  D i s k s  w ere  a r r a n g e d  in  s e t s  o f  6 and 6 ,

5 and 5 ,  6  and 4 ,  and 5 and 7 .

Each c h i l d  was t e s t e d  on o n l y  one o f  t h e  t h r e e  

c o n d i t i o n s ,  and was asked  w h e t h e r  t h e  two ro w s  had th e  same 

number o f  d i s k s .  R e s u l t s  u s i n g  f i r s t  g ra d e  s u b j e c t s  (mean 

age was 6 | 3  y e a r s )  showed t h a t  c o n s e r v a t i o n  e r r o r s  w ere  more 

th a n  h a l v e d  in  t h e  o n e - ju d g m e n t  c o n d i t i o n  r e l a t i v e  t o  th e  

s t a n d a r d  c o n s e r v a t i o n  t e s t  and t h e  f i x e d - a r r a y  c o n d i t i o n .

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

e q u i v a l e n c e  has  been o f f e r e d ,  t h e  r e q u e s t  f o r  a se co nd

ju d g m e n t  s i g n a l s  th e  c h i l d  t o  change h i s / h e r  r e s p o n s e .

Rose and B l a n k ' s  v a r i a t i o n  o f  t h e  t r a d i t i o n a l  t a s k  

was b o r ro w e d  f o r  a s t u d y  c o n d u c t e d  by  Samuel and B r y a n t  

( 1 9 8 4 ) .  T h e y  s o u g h t  t o  e x t e n d  th e  p r e v i o u s  r e s u l t s  t o  

■ o th e r  v e r s i o n s  o f  th e  c o n s e r v a t i o n  t a s k "  ( p .  315 )  and t o  a

w i d e r  age ra n g e  o f  s u b j e c t s .  These r e s e a r c h e r s  b e l i e v e d ,  as

d i d  Rose and B l a n k ,  t h a t  " t h e  c h i l d  may t h i n k  t h a t  th e  

e x p e r i m e n t e r  a s k s  th e  q u e s t i o n  th e  se co n d  t im e  because  he 

w a n t s  a n o t h e r  a n s w e r "  ( p .  3 1 5 ) .  T h e i r  s t u d y  r e p l i c a t e d  Rose 

and B l a n k ' s  e x p e r i m e n t a l  c o n d i t i o n s ,  u s i n g  th e  o n e - j u d g m e n t  

t a s k  c o n d i t i o n  and c o n t r a s t i n g  i t  w i t h  a s t a n d a r d  

c o n s e r v a t i o n  t a s k  and a f i x e d - a r r a y  c o n t r o l .  C o n s e r v a t i o n  

o f  mass,  number and vo lume were  t e s t e d .

S u b j e c t s  r a n g e d  f r o m  5 t o  8 - 1 / 2  y e a r s  o f  a g e ,  w i t h  

c h i l d r e n  o f  e q u a l  mean age b e i n g  p l a c e d  in  each c o n d i t i o n .  

R e s u l t s  s u p p o r t e d  Rose and B l a n k ' s  f i n d i n g s .  The o n e -
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j u d g m e n t  t a s k  was e a s i e r  (m e asu re d  b y  mean number o f  e r r o r s  

a c r o s s  t a s k s )  t h a n  th e  o t h e r  two c o n d i t i o n s  -for a l l  t h r e e  

t y p e s  o-f c o n s e r v a t i o n  t e s t e d ,  a l t h o u g h  th e  number ta s k  was 

d e t e r m i n e d  t o  be e a s i e r  than  th e  mass and th e  vo lume t a s k s .  

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

be tween  e v e r y  age g r o u p ;  th e  o l d e r  g r o u p s  p e r f o r m e d  

c o n s i s t e n t l y  b e t t e r  th a n  the  yo u n g e r ' .  The a u t h o r s  c o n c lu d e d  

t h a t  th e  r e p e t i t i v e  q u e s t i o n i n g ,  and n o t  n e c e s s a r i l y  a l a c k  

o f  kn o w le d g e  o f  i n v a r i a n c e ,  l e a d s  t o  e r r o r s  by c h i l d r e n  on 

t r a d i t i o n a l  c o n s e r v a t i o n  t a s k s .

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

t o  f a i l u r e  b y  yo u ng  c h i l d r e n  on s t a n d a r d  P i a g e t i a n  t a s k s  and 

y e t  i s  a c c e s s i b l e  in  young s u b j e c t s  such  as  th o s e  in  

G e lm a n 's  and  D o n a l d s o n ' s  r e s e a r c h ?  The answer  seems t o  l i e  

i n  the  m e t h o d o l o g y  o f  th e  t a s k s ,  and n o t  i n  a l a c k  o f  

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

(Rose and B l a n k ,  1974 ;  D o n a ld s o n ,  1 9 7 8 ,  1982 ;  Gelman, 1982a ;  

Samuel and B r y a n t ,  1 9 8 4 ) .

I m p l i c i t  c o n t e x t u a l  cu e s  ( e . g . ,  a s k i n g  the  same 

q u e s t i o n  b e f o r e  and a f t e r  t r a n s f o r m i n g  th e  a r r a y )  may p l a y  a 

l a r g e  r o l e  i n  t h e  c h i l d ' s  r e s p o n s e s  (Rose and B l a n k ,  1 9 7 4 ) .  

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

o f  th e  t a s k ,  b e i n g  u n a b le  t o  s e p a r a t e  th e  m e a n in g  o f  the  

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

D ona ldson  ( 1 9 7 8 )  c i t e d  as a r e a s o n  f o r  f a i l u r e  th e  c h i l d ' s  

l a c k  o f  a b i l i t y  t o  pay  s c r u p u l o u s  a t t e n t i o n  t o  language  in
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i t s  own r i g h t .  As a r e s u l t ,  s / h e  i s  u n a b le  t o  r e s p o n d  t o  

q u e s t i o n s  as d ise m b e d de d  w o r d s ,  and t h e r e f o r e  l o o k s  upon the  

e x p e r i m e n t e r ' s  ( p o s t - t r a n s f o r m a t i o n )  q u e s t i o n  as  a u n i t y  o f  

w o r d s - a n d - c o n t e x t .

T h i s  b u i l d s  i n t o  th e  s t a n d a r d  c o n s e r v a t i o n  t a s k  

s o u r c e s  o f  f a i l u r e  w h i c h  P i a g e t ' s  t h e o r y  may n o t  have 

a n t i c i p a t e d  ( D o n a ld s o n ,  1?82 ,  p .  2 0 6 ) .  G r i e v e ,  Tunmer and 

P r a t t  ( 1 9 8 3 )  s u g g e s t e d  t h a t ,  w h e re a s  young  c h i l d r e n  a re  n o t  

w i t h o u t  i n t e l l e c t u a l  a b i l i t e s ,  " th e  e x e r c i s e  o f  th e s e  

i n t e l l e c t u a l  s k i l l s . . . i s  c o n t e x t - d e p e n d e n t  r a t h e r  than  

c o n t e x t - f r e e "  ( p .  2 9 1 ) .  N o t e ,  t h a t  Gelman and B a i l l a r g e o n  

(1 9 8 3 )  c a u t i o n e d  a g a i n s t  c r e d i t i n g  th e  p r e s c h o o l  c h i l d  w i t h  

t o o  much c o g n i t i v e  a b i l i t y  based  upon p e r f o r m a n c e  on th e s e  

t a s k s ,  s i n c e  th e y  w e re  " t a i l o r e d " .  N e v e r t h e l e s s ,  young  

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

e x p l a n a t  i o n s .

I n  the  a u t h o r s '  d i s c u s s i o n s  o f  t h e  r e s e a r c h  

p r e s e n t e d  above ,  much e m p h a s is  was p la c e d  on th e  r o l e  o f  

m e t a l i n g u i s t i c  a w a re n e s s  r e l a t i v e  t o  s u c c e s s f u l  p e r fo rm a n c e  

on c o g n i t i v e  t a s k s .  T h a t  i s ,  d e v e lo p m e n t  o f  t h e  a b i l i t y  t o  

a n a l y z e  and r e f l e c t  upon la n g u a g e  f o r m — s e p a r a t e  f r o m  th e  

c o n t e x t u a l  s u p p o r t  o f  a s i t u a t i o n — was c o n s i d e r e d  in  th e  

w r i t i n g s  o f  Gelman ( e . g . ,  Gelman, 1982a) and o f  D o n a ldso n  

( e . g . ,  D o n a ld s o n ,  1978)  t o  be a ke y  f a c t o r  in  th e  

d e v e lo p m e n t  o f  th e  a b i l i t y  t o  r e f l e c t  upon and c o n t r o l  o n e ' s  

t h o u g h t s .  As D o n a ld so n  e x p l a i n e d  ( i n  a d i s c u s s i o n  o f  w ha t
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i s  n e c e s s a r y  - for  s u c c e s s  in  s c h o o l ) ,  t h e  c h i l d  m us t  become 

aware o-f la n g u a g e  as “ a s e p a r a t e  s t r u c t u r e ,  - f r e e i n g  i t  -from 

i t s  embeddedness i n  e v e n t s "  <p.  9 0 ) .

D o n a l d s o n ' s  v i e w  r e p r e s e n t s  a s t r o n g  m e ta ­

l i n g u i s t i c  a w a re n e ss  h y p o t h e s i s ,  w h e r e i n  m e t a l i n g u i s t i c  

a w a re n e ss  i s  c o n s i d e r e d  t o  have a fu n d a m e n ta l  i n f u e n c e  on 

t h o u g h t  ( P r a t t  and G r i e v e ,  1984,  p .  1 3 8 ) .  N o te  t h a t  t h i s  i s  

a much s t r o n g e r  c l a i m  th a n  th e  s u g g e s t i o n  t h a t  

m e t a l i n g u i s t i c  s k i l l  e n a b l e s  th e  c h i l d  t o  d e a l  w i t h  

q u e s t i o n s  w h ic h  a re  c o n f u s i n g  o r  m i s l e a d i n g  r e l a t i v e  t o  the  

c o n t e x t  ( s u c h  as  th o s e  in  t h e  s t a n d a r d  P i a g e t i a n  

c o n s e r v a t i o n  t a s k s ) .  We w i l l  r e t u r n  t o  t h i s  i s s u e  in  the  

D i s c u s s i o n  c h a p t e r .

I t  i s  i m p o r t a n t ,  t o o ,  t o  n o te  t h a t  th e  

e x p e r i m e n t a l  t a s k s  r e f e r r e d  t o  in  th e  s t u d i e s  c i t e d  above 

had in  common th e  c r e a t i o n  o f  some m e a n i n g f u l ,  f a c i l i t a t i n g  

c o n t e x t  o r  e x p l a n a t i o n .  The c o n t e x t  seemed t o  e n a b le  young 

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

b e i n g  t r a n s f o r m e d .  T h i s  m e th o d o lo g y  d i f f e r s  f r o m  th e  

s t a n d a r d  P i a g e t i a n  b a t t e r y  o f  c o n s e r v a t i o n  t a s k s  ( G o ld s c h m id  

and B e n t l e r ,  1968) w h e r e i n  th e  t a s k s  and t h e  i n s t r u c t i o n s  t o  

th e  c h i l d r e n  a re  d ise m b e d d e d  ( D o n a ld s o n ,  1 9 8 2 ) .  No s t o r y  o r  

o t h e r  c o n t e x t  i s  p r o v i d e d ,  no t r a i n i n g  i s  p e r m i t t e d ,  no 

c h a r a c t e r  i s  i n t r o d u c e d  o r  s i t u a t i o n  s e t  up as p a r t  o f  the  

t a s k .  The d i f f e r e n c e  i n  th e  d e g re e  o f  embeddedness o f  the  

t a s k s  may a c c o u n t  f o r  t h e  d e v e lo p m e n ta l  d i f f e r e n c e  seen in

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



1?

c o n s e r v a t i o n  a b i l i t y ,  s i n c e ,  as van K le e c k  ( 1 9 8 2 )  p o i n t e d  

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

la n g u a g e  i n  a d e c o n t e x t u a l i z e d  m a n n e r .

The e v id e n c e  p r e s e n t e d  r e l a t i v e  t o  c o n s e r v a t i o n  

a b i l i t y  seems t o  -form an i n t e r e s t i n g  p a r a l l e l  w i t h  r e s u l t s  

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

e a r l i e r ,  Gelman p ro p o s e d  t h a t  t h e  model f o r  c h i l d r e n ' s  

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

o n e - t o - o n e  c o r r e s p o n d e n c e .  H ow e ve r ,  th e  i m p l i c i t  use  o f  

t h a t  c o n c e p t  does n o t  mean t h a t  t h e  know ledge  i s  a c c e s s i b l e  

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

A s i m i l a r  a rg um e n t  may be a p p l i e d  t o  the  

d i s c r e p a n c y  n o te d  in  c h i l d r e n ' s  r u l e - g o v e r n e d  a b i l i t y  t o  

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

a c c e s s  th o s e  r u l e s  on m e t a l i n g u i s t i c  t a s k s  (Ge lm an,  1 9 8 2 a ) .  

P e rh a p s  in  each i n s t a n c e ,  t h e  c h i l d  can o n l y  dea l  w i t h  th e  

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

o r  s p e a k i n g  and u n d e r s t a n d i n g .  UJhat may be l a c k i n g  

d e v e l o p m e n t a l 1y may be C a z d e n 's  ( 1 9 7 6 )  n o t i o n  o f  b e i n g  a b le  

t o  make o r d i n a r i l y  " t r a n s p a r e n t "  c o n c e p t s — number o r  

l a n g u a g e — "opaque"  as o b j e c t s  f o r  a n a l y s i s .

As n o te d  above ,  t h e r e  i s  s u b s t a n t i a l  e v id e n c e  o f  a 

d e v e lo p m e n t a l  t r e n d  in  c h i l d r e n ' s  a b i l i t y  t o  a n a l y z e  and 

r e f l e c t  upon la n g u a g e .  D e V i l l i e r s  and d e V i l l i e r s  ( 1 9 7 2 )  

w e re  a b l e  t o  e l i c i t  c o r r e c t  j u d g m e n ts  o f  s e m a n t i c a l l y  

a n o m a lo u s  s e n te n c e s  f ro m  yo u n g  c h i l d r e n  o f  2 j 4  y e a r s  o f  ag e .
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They used a C o o k ie  M o n s te r  p u p p e t  who s a i d  t h i n g s  " a l l  th e  

w ro n g  way ro u n d "  <p.  3 0 3 ) .  I n  th e  d i s c u s s i o n  o f  t h e i r  

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

ju d g m e n ts  were  e v id e n c e d  d e v e l o p m e n t a l 1y  p r i o r  t o  m e ta ­

l i n g u i s t i c  j u d g m e n t s  a b o u t  w o rd  o r d e r ,  w h i c h  i s  a - formal 

p r o p e r t y  o f  s e n t e n c e s .

As e x e m p l i f i e d  b y  th e  d e V i l l i e r s  and d e V i l l i e r s  

<1972) r e s e a r c h ,  f o r m - b a s e d  e r r o r s  may be i n t e r p r e t e d  and 

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

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

more com p lex  c r i t e r i o n  i s  m e t ,  a l l o w i n g  them t o  s e p a r a t e  o u t  

and c o n s i d e r  s y n t a c t i c  w e l l - f o r m e d n e s s  as  w e l l .  Van K le e c k  

<1984) d e a l t  w i t h  t h i s  d i s t i n c t i o n  in  q u a l i t y  o f  r e s p o n s e  by 

d e f i n i n g  two s t a g e s  o f  l a n g u a ge  a w a re n e s s .  S ta g e  one 

i n c l u d e d  the  p r e o p e r a t i o n a l  c h i l d ,  who can f o c u s  on la n g u a ge  

as a c o m m u n ic a t i v e  t o o l  o r  an o b j e c t  o f  p l a y ,  b u t  n o t  b o t h .  

S tage  two d e s c r i b e d  th e  c o n c r e t e  o p e r a t i o n a l  c h i l d  who,  as 

m e n t io n e d  e a r l i e r ,  can d e c e n t e r  a t t e n t i o n  and f o c u s ,  and

s h i f t  back and f o r t h  be tw een  la n g u a ge  c o n t e n t  and fo rm  

a n a l y s i  s .

F u r t h e r  e v id e n c e  f o r  th e  d e v e lo p m e n ta l  t r e n d  in  

a c h i e v i n g  m e t a l i n g u i s t i c  awareness  was o b t a i n e d  in  th e  s t u d y  

by Hakes e t  a l . ,  <1980)  i n v o l v i n g  s u b j e c t s  f r o m  f o u r  t o  

e i g h t  y e a r s  o l d .  On t a s k s  r e q u i r i n g  synonymy j u d g m e n t s ,  

a c c e p t a b i l i t y  j u d g m e n t s  and the  a b i l i t y  t o  segment spoken 

s y l l a b l e s ,  the  e x p e r i m e n t e r s  n o te d  q u a n t i t a t i v e  d i f f e r e n c e s
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a c r o s s  a g e s ,  i n d i c a t i n g  t h a t  th e s e  a b i l i t i e s  d e v e lo p e d  o v e r  

th e  age span s t u d i e d .  F u r t h e r ,  t h e i r  - f i n d i n g s  y i e l d e d  a 

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

j u d g m e n ts  t h a t  p r o g r e s s e d  c o r r e s p o n d i n g l y  w i t h  i n c r e a s e d  age 

o f  th e  c h i l d r e n  i n  t h e  s t u d y .

F o r  e x a m p le ,  yo u n g e r  s u b j e c t s  <4 - y e a r - o l d s ,  and 

5 - y e a r - o l d s  t o  some e x t e n t )  based  t h e i r  a c c e p t a b i l i t y  

j u d g m e n ts  upon w h a t  t h e  s e n te n c e  a s s e r t e d ,  and were 

s e e m in g ly  n o t  a b l e  t o  dea l  w i t h  la n g u a g e  f o r m  as a 

d ise m b e d de d ,  d e c o n t e x t u a l i z e d  e n t i t y  s e p a r a t e  f r o m  m e a n in g .  

O ld e r  s u b j e c t s  < 7 -  and 8 - y e a r - o l d s )  w e re  a b l e  t o  base 

j u d g m e n ts  o f  a c c e p t a b i l i t y  on s y n t a c t i c  r u l e  v i o l a t i o n s ,  and 

se ldom  gave c o n t e n t - b a s e d  r e a s o n s  f o r  r e j e c t i n g  a s e n te n c e .

I n  c o n t r a s t  t o  th e  f i n d i n g s  j u s t  r e p o r t e d ,  the  

r e s e a r c h  t h a t  f o l l o w s  o f f e r s  r e s u l t s  t h a t ,  l i k e  the  

c o n s e r v a t i o n  r e s u l t s ,  can be m i t i g a t e d  b y  t a s k  a l t e r a t i o n s .  

Fo r  e x a m p le ,  Fox and Routh  <1975) w ere  a b l e  t o  e l i c i t  w o rd  

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

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

" b i t s "  o f  s e n t e n c e s  g i v e n  t o  them by  th e  e x p e r i m e n t e r .  In  

c o n t r a s t ,  L i b e r m a n ,  S h a n k w e i l e r ,  F i s c h e r  and C a r t e r  < 1 9 7 4 ) ,  

u s i n g  a s t a n d a r d  m e th o d o lo g y  ( t a p p i n g  a wooden dowel on a 

t a b l e )  e l i c i t e d  s y l l a b l e  s e g m e n t a t i o n  i n  o n l y  46 '/. o f  t h e i r

4 - y e a r - o l d  s u b j e c t s .  No 3 - y e a r - o l d s  w e re  t e s t e d .

Read <1980)  d e s c r i b e d  r e s e a r c h  d e s i g n s  f o r  

e l i c i t i n g  j u d g m e n t s  o f  vowel c a t e g o r i z a t i o n  i n  c h i l d r e n .
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H i s  f i r s t  a t t e m p t  " d i d n ' t  w o r k  a t  a l l  w i t h  f i v e - y e a r - o l d s "  

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

s e v e n - y e a r  o l d s .  Bu t  th e n  " a  r e l a t i v e l y  sm a l l  

( m e t h o d o l o g i c a l )  c h a n g e ” —  i n t r o d u c t i o n  o f  a p u p p e t  named Ed 

who l i k e d  w o rd s  t h a t  so u n d e d  l i k e  h i s  name ( e . g . ,  T e d ,  s l e d ,  

f l e d ) — y i e l d e d  s u c c e s s  w i t h  y o u n g e r  c h i l d r e n .  E i g h t y - t w o  

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

Read t o  c o n c lu d e  t h a t  " t h i s  change  in  th e  t a s k  made ( v o w e l  

c a t e g o r i z a t i o n )  a c c e s s i b l e  t o  m os t  k i n d e r g a r t e n  c h i l d r e n ,  

tw o  y e a r s  yo u n g e r  than  t h o s e "  who p e r f o r m e d  c o n s i s t e n t l y  in  

t h e  e a r l i e r  s t u d y  (Read ,  1 9 8 0 ,  p .  7 6 ) .

L l o y d  and D o n a ld s o n  (197<S> r e c r u i t e d  h e l p  f r o m  a 

' f r i e n d ' — a t w o - a n d - a - h a l f  f o o t  t a l l  “ t a l k i n g "  t o y  panda  

named Chu-Chu— t o  e l i c i t  t r u e / f a l s e  ju d g m e n ts  f r o m  c h i l d r e n  

a g e s  3 ; 0  t o  5 ; 0 .  T h e i r s  was a d e s c r i p t i v e  s t u d y  ( i . e . ,  no 

h a r d  d a t a  were r e p o r t e d ) .  T h e y  w a n te d  " t o  re d u ce  th e  e f f e c t  

w h i c h  an a d u l t  a u t h o r i t y  m i g h t  have on the  ju d g m e n ts  o f  

t r u t h  and f a l s i t y "  ( p .  4 1 3 ) .  Th e y  t o l d  th e  c h i l d r e n  t h a t  

Chu-Chu needed h e lp  f r o m  them t o  l e a r n  t o  t a l k  b e t t e r .  The 

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

s i t u a t i o n  where  th e y  were  n e i t h e r  b e in g  t e s t e d  n o r  w ere  

m e r e l y  p l a y i n g .  The c h i l d ' s  r o l e  was "a  p o s i t i o n  o f  

r e s p o n s i b i 1 i t y " , and s / h e  t o o k  t h a t  r o l e  s e r i o u s l y  and t r i e d  

t o  do th e  j o b  w e l 1.

R e s e a rc h e rs  have a l s o  used  th e  m ethod  o f  e l i c i t i n g  

c o r r e c t i o n s  o f  s t r u c t u r a l  v i o l a t i o n s  t o  a s s e s s  g r a m m a t i c a l
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a w a re n e ss  i n  c h i l d r e n .  P r a t t , Tunmer and Bowey <1984)  a ske d

5 -  and 6 - y e a r  o l d s  t o  c o r r e c t  morpheme e r r o r s  and w o r d - o r d e r  

v i o l a t i o n s  in  s e n t e n c e s  p r e s e n t e d  by  p u p p e t s  <one p e r  t a s k ) .  

T h i s  t im e  t h e r e  was no ju d g m e n t  t a s k  u s e d .  The c h i l d r e n  

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

t h e i r  j o b  was t o  r e p e a t  a l l  th e  s e n t e n c e s  c o r r e c t l y .

The r e s u l t s  showed v e r y  h i g h  s c o r e s  -for c o r r e c t i o n  

o f  morpheme e r r o r s  ( t h e  mean p e r c e n t a g e  c o r r e c t  was 9 0 .1  and 

9 3 . 8  f o r  t h e  5 -  and 6 - y e a r  g r o u p s ,  r e s p e c t i v e l y ) . The 

w o r d - o r d e r  t a s k  was " c o n s i d e r a b l y  more  d i f f i c u l t  f o r  b o th  

age g r o u p s  o f  c h i l d r e n "  ( p .  1 3 9 ) ,  y i e l d i n g  mean p e r c e n t a g e  

c o r r e c t  s c o r e s  o f  4 7 . 9  and 7 6 . 6  f o r  5 -  and 6 - y e a r  o l d s ,  

r e s p e c t i v e l y .  The re a s o n  o f f e r e d  f o r  t h i s  c o m p a r a t i v e l y  

p o o r  p e r f o r m a n c e  was th e  h i g h e r  demand r e q u i r e d  t o  r e s t o r e  

s e n te n c e s  w i t h  w o r d - o r d e r  v i o l a t i o n s  t o  g r a m m a t ic a l  

s e n t e n c e s .  D e s p i t e  th e  d i f f e r e n c e s  f o u n d  in  s u b j e c t s "  

p e r fo r m a n c e  on t h e  two t a s k s ,  th e  a u t h o r s  recommended a 

c o r r e c t i o n s  t a s k  o v e r  an a c c e p t a b i l i t y  t a s k  (e ve n  one where  

e x p l a n a t i o n s  o f  j u d g m e n ts  w ere  g i v e n ) .  Th e y  c o n c lu d e d  t h a t  

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

a w a re n e s s .  An a c c e p t a b i l i t y  t a s k  may n o t ,  s i n c e  th e  c h i l d  

may n o t  be a b le  t o  e x p l a i n  th e  b a s i s  f o r  h i s / h e r  j u d g m e n t  o f  

a s e n t e n c e .

C a i r n s  and M cD a n ie l  ( 1 9 8 8 )  w ere  a b le  t o  e l i c i t  

f o r m - b a s e d  ju d g m e n ts  o f  g r a m m a t i c a l i t y  f r o m  young 

c h i l d r e n — w i t h o u t  th e  use o f  c i r c u i t o u s  means such as
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c r e a t i n g  an a r t i f i c i a l  c o n t e x t .  R a t h e r ,  t h e i r  s t u d y  

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

i n t u i t i o n s  f r o m  s u b j e c t s  w h ic h  was t o  ask  them d i r e c t l y .  

S u b j e c t s  r a n g e d  in  age f r o m  3 ; 8  t o  5 ; 4  y e a r s .  The a u t h o r s  

f o u n d ,  as d i d  L l o y d  and Dona ldson  ( 1 9 7 6 ) ,  t h a t  th e  c h i d r e n  

e n jo y e d  t h i n k i n g  and t a l k i n g  a b ou t  l a n g u a g e  and l i k e d  t o  be 

o f  h e lp  t o  t h e  e x p e r i m e n t e r s  in  o b t a i n i n g  t h e  i n f o r m a t i o n  

t h e y  needed .  A l l  o f  t h e  t w e n t y - t w o  c h i l d r e n  i n t e r v i e w e d  

were  c a p a b le  o f  j u d g i n g  th e  g r a m m a t i c a l i t y  o f  s e n te n c e s  

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

r e s p o n s e s  w e re  n o t  ba sed  on c o n t e n t .  I n  a d d i t i o n ,  most 

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

even a t t e m p t e d  t o  g i v e  e x p l a n a t i o n s  even th o u g h  t h e y  h a d n ' t  

been asked  t o  do s o .

I n  summary, r e c e n t  r e s e a r c h  i n  t h e  a r e a s  o f  l a t e r  

l anguage  l e a r n i n g  and c o g n i t i v e  d e v e lo p m e n t  have y i e l d e d  

c o n f l i c t i n g  r e s u l t s  a b o u t  c h i l d r e n ' s  a b i l i t i e s .  C o n se rva ­

t i o n  a b i l i t y  has  been used  as a measure  o f  c o g n i t i v e  g r o w t h .  

S t u d i e s  t h a t  e m p lo ye d  a s t a n d a r d  ta s k  a d m i n i s t r a t i o n  ( e . g . ,  

Hakes e t  a l . ,  1 9 80 ;  U a n k o f f ,  1983) y i e l d e d  s u c c e s s  w i t h  

c h i l d r e n  aged s e ve n  y e a r s  o r  o l d e r ,  and  l i t t l e  s u c c e s s  w i t h  

y o u n g s t e r s  b e lo w  f i r s t  g r a d e .

H ow e ve r ,  r e s e a r c h  d e s ig n s  t h a t  u se d  a l t e r a t i o n s  in  

t a s k  p r o c e d u r e s  ( e . g . ,  D o n a ld s o n ,  1978 ;  Ge lm an,  1982a;  Rose 

and B l a n k ,  1 974 ;  Samuel and B r y a n t ,  1984)  r e v e a l e d  t h a t  

c h i l d r e n  as yo u n g  as  t h r e e  y e a r s  o l d  d i s p l a y e d  c o n s e r v i n g
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b e h a v i o r .  Y e t ,  i s  t h i s  " t r u e "  c o n s e r v a t i o n ,  o r  i s  i t  

' m o d i f i e d '  because th e  m e t h o d o l o g y  i s ?  R e s u l t s  o f  b o th  

k i n d s  o f  p r o c e d u r e s  seem v a l i d  as m easures  o f  c o n s e r v a t i o n  

a b i l i t y .  P e rh a p s ,  as s u g g e s t e d  in  t h i s  c h a p t e r ,  t h e  answer 

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

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

r e s e a r c h  in  th e  a re a  o f  l a t e r  lan g u a ge  a b i l i t y  was p r e s e n t e d  

i n  t h i s  c h a p t e r .

When t a s k s  m e a s u r i n g  m e t a l i n g u i s t i c  a b i l i t i e s  were 

u s e d ,  once a g a in  t h e o r i e s  d i f f e r e d  as t o  th e  amount o f  

a b i l i t y  young  c h i l d r e n  s h o u l d  be c r e d i t e d  w i t h  v i s - a - v i s  

l i n g u i s t i c  a w a re n e ss .  Some r e s e a r c h  w i t h  p r e s c h o o l  

y o u n g s t e r s  ( d e l H l l i e r s  and d e V i l l i e r s ,  1972; Hakes e t  a l . ,  

1980)  y i e l d e d  s u p p o r t  f o r  t h e  v i e w  t h a t  e a r l y  m e t a l i n g u i s t i c  

s k i l l  i s  c o n t e n t - b a s e d  and c o n t e x t - d e p e n d e n t .  F o r m - r e l a t e d  

Ju d g m e n ts  were n o t  e v id e n c e d  u n t i l  d e v e l o p m e n t a l 1y  l a t e r  

< i . e . ,  7 o r  8 y e a r s  o l d ) .

8 u t ,  once a g a i n ,  r e s u l t s  u s i n g  m o d i f i e d  m e th o d s  

r e v e a l e d  m e t a l i n g u i s t i c  a b i l i t y  i n  c h i l d r e n  as yo u ng  as 3 

y e a r s  o l d  < e . g . ,  Fox and R o u t h ,  1975;  Read, 1980)  M cD a n ie l  

and C a i r n s ,  u n p u b l i s h e d ) .  As  was th e  case w i t h  th e  

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

a w a re n e s s  shed new l i g h t  on th e  a b i l i t i e s  o f  p r e s c h o o l  

y o u n g s t e r s .  In  a d d i t i o n ,  new q u e s t i o n s  were r a i s e d  b y  th e  

c o n f l i c t i n g  r e s u l t s .
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The r e s e a r c h  p r e s e n t e d  in  t h i s  c h a p t e r  was ta ke n  

i n t o  c o n s i d e r a t i o n  when d e v e l o p i n g  th e  m e t h o d o l o g y  f o r  the  

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

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

m a t e r i a l s  and m e th o d s  u s e d  i n  t h i s  r e s e a r c h .  We e xa m in e d  

yo u ng  c h i l d r e n ' s  < 3 j 5 - 6 ; 3 >  p e r fo rm a n c e  on s t a n d a r d  

c o n s e r v a t i o n  t a s k s ,  a m o d i f i e d  c o n s e r v a t i o n  t a s k ,  and a 

m e t a l i n g u i s t i c  j u d g m e n t  t a s k .

The s t a n d a r d  c o n s e r v a t i o n  t a s k  c o n fo r m e d  t o  

G o ld s c h m id  and Ben t i e r ' s  ( 1 9 6 8 )  m e t h o d o lo g y .  The 

m e th o d o lo g y  used f o r  t h e  m o d i f i e d  t a s k  r e p l i c a t e d  G e lm a n 's  

<1982a and b)  c o n s e r v a t i o n  o f  number p a r a d ig m .  I f  

c o n s e r v a t i o n  r e s p o n s e s  w e re  e l i c i t e d  f r o m  a> c h i l d r e n  

y o u n g e r  th a n  th o se  who t y p i c a l l y  su cce ed  on th e  s t a n d a r d  

t a s k ,  and b> c h i l d r e n  who f a i l  th e  s t a n d a r d  t a s k s  p r e s e n t e d  

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

a c c e s s i n g  a c c o u n t  o f  d e v e lo p m e n t  p ro p o s e d  by  Ge lman,  and 

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

The m e t a l i n g u i s t i c  t a s k  used in  t h i s  s t u d y  was a 

g r a m m a t i c a l l y  j u d g m e n t  t a s k  t h a t  em p loyed  C a i r n s  and 

M c D a n i e l ' s  i n t e r v i e w  m e th o d ,  r e q u e s t i n g  f r o m  y o u n g s t e r s  b o th  

w e l l - f o r m e d n e s s  j u d g m e n ts  and c o r r e c t i o n s  f o r  s e n t e n c e s  t h a t  

t h e y  r e j e c t e d  ( C a i r n s  and M c D a n i e l ,  1 9 8 8 ) .  I t  was p r e d i c t e d  

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

f o r m - b a s e d  a c c e p t a b i l i t y  j u d g m e n ts  f r o m  c h i l d r e n  a t  a
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y o u n g e r  age than  t h a t  r e p o r t e d  in  th e  l i t e r a t u r e  < e . g . ,

Hakes e t  a l . ,  1 9 8 0 ) .

In  summary, t h i s  s t u d y  Mas d e s ig n e d  t o  a c h i e v e  the  

■ f o l l o w in g  e m p i r i c a l  g o a l s :

1) To  d e m o n s t r a te  a d e v e l o p m e n t a l  c o n t i n u u m  o-f c o n s e r v a t i o n  

a b i l i t y  p r e c e d i n g  c o m p le te  s u c c e s s  on th e  s t a n d a r d  

c o n s e r v a t i o n  t a s k .

2> To  t r a c e  th e  d e v e lo p m e n t  o-f th e  a b i l i t y  t o  d i s c r i m i n a t e  

w e l l —fo rm e d  -from i l l - f o r m e d  s e n t e n c e s .

3 )  To  t r a c e  th e  d e v e lo p m e n t  o f  th e  a b i l i t y  t o  o f f e r  

c o r r e c t i o n s  o f  s e n te n c e s  r e j e c t e d  as  i l l - f o r m e d .

4> To  r e p l i c a t e  th e  f i n d i n g  t h a t  m e t a l i n g u i s t i c  a b i l i t y  

c o - v a r i e s  w i t h  c o g n i t i v e  a b i l i t y ,  and t h a t  b o th  o f  th e s e  

a b i l i t i e s  a re  r e l a t e d  t o  a g e .

5 )  To o b t a i n  e m p i r i c a l  e v i d e n c e  r e l a t i v e  t o  th e  n a t u r e  o f  

t h e  r e l a t i o n s h i p  be tween c o g n i t i v e  a b i l i t i e s  and 

m e t a l i n g u i s t i c  a b i l i t i e s .
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CHAPTER I I I  

METHOD

In  t h i s  c h a p t e r ,  the  s u b j e c t s  and the  

m a t e r i a l s  and methods used in the s tu d y  M i l l  be 

d e s c r i b e d .  F i r s t ,  th e r e  M i l l  be a b r i e f  e x p la n a t io n  o f  

the c h i l d r e n  Mho p a r t i c i p a t e d  in the e x p e r im e n t .  

F o l lo M in g  t h a t  s e c t i o n ,  the p ro c e d u re s  t h a t  Mere  

a d m in i s te r e d  to  each o f  the  s u b j e c t s  M i l l  be f u l l y  

d e s c r i b e d .  The methods used to  measure s u b je c ts "  

performance on the e x p e r im e n ta l  ta s k s  a re  a ls o  in c lu d e d  

in t h i s  c h a p t e r .

S u b j e c t s

There  Mere tM e n ty -n in e  c h i l d r e n  Mho 

p a r t i c i p a t e d  as s u b j e c t s  in t h i s  s t u d y .  T M e n ty - th r e e  

of  them Mere in n u rs e r y  s c h o o l ,  and ranged in age from  

3 ; 5  y e a r s  to  5 ; 4  y e a r s .  The r e m a in in g  s i x ,  ra n g in g  in 

age from 5 ; 6  to  6 ; 6 ,  Mere in k i n d e r g a r t e n .  The mean 

age o f  the  s u b j e c t s  Mas 5}0  < 4 ; 8  f o r  n u rs e r y  c h i l d r e n ,

6 j l  f o r  k i n d e r g a r t e n e r s ) .  T h e r e  Mere 16 fem a les  and 13 

m ales .

A l l  c h i l d r e n  Mere from a p r i m a r i l y  M h i te  

m idd le  c l a s s  e n v i ro n m e n t .  Each c h i l d  Mas c o n s id e re d  to  

be of  normal i n t e l l i g e n c e  based on te a c h e r  assessment
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a n d / o r  c l a s s  p la c e m e n t ,  and mas w i t h o u t  s u s p e c t e d  

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

E n g l i s h  was th e  f i r s t  l a n g u a g e  f o r  a l l  the  c h i l d r e n .  

( I d e n t i f y i n g  i n f o r m a t i o n  on t h e  29 s u b j e c t s  i s  l i s t e d  

i n  A p p e n d i x  A . )

M a t e r i a l s  and M e thods

S t a n d a r d  C o n s e r v a t i o n  T a s k  <SC)

The S u b s ta n c e ,  C o n t i n u o u s  Q u a n t i t y ,  and 

U le ig h t  t a s k s  o f  th e  C o n ce p t  Assessm en t  

Ki t — C o n s e r v a t  i on ( G o ld s c h m id  and B e n t l e r ,  1968) w e re  

a d m i n i s t e r e d  as a measure  o f  c o n s e r v a t i o n  s k i l l .  

S t a n d a r d  d i r e c t i o n s  and v e r b a l  i n s t r u c t i o n s  w ere  

f o l l o w e d  f o r  each o f  t h e  t a s k s ,  as  was s c o r i n g .  F o r  

each t a s k ,  a s u b j e c t  was shown two  i te m s  ( e i t h e r  b a l l s  

o f  p l a y - d o h  o r  g l a s s e s  o f  w a t e r )  t h a t  were eq ua l  w i t h  

r e s p e c t  t o  the  c r i t i c a l  a t t r i b u t e  t h a t  was b e in g  

m e a s u re d .  S /he  was a s ke d  t o  j u d g e  e q u i v a l e n c e ,  f o r  

e x a m p le ,  " I s  t h e r e  as much p l a y - d o h  ( w a t e r )  i n  t h i s  

b a l l  ( g l a s s )  as in  t h a t  o n e ,  o r  does  one have m o re? "  

( I n  t h e  case  o f  w e i g h t  c o m p a r i s o n ,  th e  q u e s t i o n  a s k e d  

was " I s  one b a l l  as h e a v y  as  t h e  o t h e r ,  o r  i s  one b a l l  

h e a v i e r  th a n  the  o t h e r ? " )
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Once th e  s u b j e c t  r e p o r t e d  t h a t  th e  two were  

e q u i v a l e n t ,  th e  e x p e r i m e n t e r  c h a n g e d  th e  a p pea rance  o f  

one i t e m  < e . g . ,  one p la y - d o h  b a l l  was - f l a t t e n e d  i n t o  a 

pancake o r  r o l l e d  i n t o  a h o t  d o g ,  o r  th e  c o n t e n t s  o f  

one g l a s s  o f  w a t e r  was p o u re d  i n t o  a l o w ,  f l a t  d i s h ) .  

The s u b j e c t  was asked  t o  r e p o r t  on th e  e q u i v a l e n c e  o f  

th e  two  i t e m s  a f t e r  th e  t r a n s f o r m a t i o n  was p e r fo r m e d  

( e . g . ,  "Now i s  t h e r e  as much p l a y - d o h  ( w a t e r )  in  t h i s  

one as i n  t h a t  o ne ,  o r  does one have  more?"  o r  "Now, i s  

the  b a l l  as  h e avy  as th e  p a n c a k e ,  o r  i s  one h e a v i e r ? " )

The c r i t e r i a  f o r  a w a r d i n g  p o i n t s  f o r  th e  SC 

ta s k  c o n fo r m e d  t o  th e  s c o r i n g  e s t a b l i s h e d  by G o ld sch m id  

and B e n t l e r  ( 1 9 6 8 ) .  A c h i l d  r e c e i v e d  one p o i n t  pe r  

t a s k  f o r  a c o r r e c t  ( i . e . ,  c o n s e r v i n g )  r e s p o n s e .  In  

a d d i t i o n ,  an e x p l a n a t i o n  t h a t  r e f l e c t e d  c o n s e r v a t i o n  

a b i l i t y  was awarded  one p o i n t .  N o t e  t h a t  the  

e x p l a n a t i o n  p o i n t  was o n l y  a w arded  i f  th e  re s p o n s e  t h a t  

p re c e d e d  i t  was c o r r e c t .  T h re e  t a s k s  were  ta k e n  f r o m  

th e  G o ld s c h m id  and B e n t l e r  K i t .  T h e r e f o r e ,  p e r fo rm a n c e  

on t h i s  t a s k  was based  on a t o t a l  p o s s i b l e  s c o r e  o f  s i x  

p o i n t s — t h r e e  f o r  c o r r e c t  j u d g m e n t s  and t h r e e  f o r  

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

M o d i f i e d  C o n s e r v a t i o n  ta s k  <MC)

T h i s  t a s k  was used as a measurem ent  o f  the  

a b i l i t y  t o  c o n s e rv e  number.  The m e th o d  used  in  t h i s
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s t u d y  was m o d e le d  a f t e r  th e  m e th o d o lo g y  d e s c r i b e d  by 

Gelman ( 1 9 8 2 ) ,  e x c e p t  t h a t  P e p p e r id g e  Farm G o l d f i s h  

C r a c k e r s  m e a s u r i n g  3 / 4  o f  an in c h  in  l e n g t h  were  used 

as s t i m u l i  i n s t e a d  o f  b l u e  t o y  t u r t l e s .  ( P a r e n t a l  

p e r m i s s i o n  was o b t a i n e d  in  w r i t i n g  i n  case a s u b j e c t  

w a n te d  t o  e a t  some o f  th e  c r a c k e r s  upon c o m p l e t i o n  o f  

th e  t a s k . )  The t a s k  i n c l u d e d  a t r a i n i n g  segment and a 

t e s t i n g  s e c t i o n .

T r a i n i n g

The s u b j e c t  was shown G o l d f i s h  c r a c k e r s  

p l a c e d  in  two h o r i z o n t a l  ro w s  and in  o n e - t o - o n e  

c o r r e s p o n d e n c e .  The ro w s  c o n t a i n e d  s m a l l  s e t s  so t h a t  

t h e y  c o u l d  be c o u n t e d ,  and were  e i t h e r  o f  equa l  ( 3  and 

3 )  o r  u n eq u a l  ( 4  and 3)  v a l u e .  Rows o f  equa l  v a lu e  

were  th e  same l e n g t h ,  and ro w s  o f  u nequa l  v a lu e  were  o f  

d i f f e r e n t  l e n g t h s .  The o r d e r  o f  p r e s e n t a t i o n  o f  the  

equa l  and un eq u a l  t r i a l s  was r a n d o m iz e d .  The c h i l d  was 

i n s t r u c t e d  t o  c o u n t  t h e  number o f  G o l d f i s h  in  one o f  

th e  r o w s ,  and th e n  t o  r e p o r t  th e  sum. T h i s  p r o c e d u r e  

was r e p e a t e d  f o r  th e  o t h e r  r o w .  Then th e  c h i l d  was 

asked  f o r  a ju d g m e n t  o f  e q u i v a l e n c e ,  t h a t  i s ,  t o  t e l l  

w h e t h e r  each row  t h e y  had j u s t  c o u n t e d  c o n t a i n e d  th e  

same number o f  G o l d f i s h  o r  w h e t h e r  one o f  th e  ro w s  had 

m o re .  Feedback a b o u t  c o r r e c t n e s s  was p r o v i d e d  by  th e
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i n t e r v i e w e r  ( i n c l u d i n g  r e c o u n t i n g  as  n e c e s s a r y )  u n t i l  

th e  c h i l d  a n sw e re d  c o r r e c t l y .

Once a c o r r e c t  answer  was o b t a i n e d ,  th e  c h i l d  

was d i r e c t e d  t o  w a tc h  as th e  e x a m in e r  changed  the  

l e n g t h  o-f one o f  th e  rows  by s h o r t e n i n g  o r  l e n g t h e n i n g  

i t ?  t h e  t y p e  o f  t r a n s f o r m a t i o n  p e r f o r m e d  was 

r a n d o m i z e d .  The m a n i p u l a t i o n  y i e l d e d  e i t h e r  rows  o f  

equa l  number d i f f e r i n g  in  l e n g t h  o r  even ro w s  o f  

unequa l  n um ber .  A f t e r  t h i s  m a n i p u l a t i o n ,  th e  c h i l d  was 

asked  t o  make a second  ju d g m e n t  o f  e q u a l i t y ,  w i t h  an 

e x p l a n a t i o n  r e q u e s t e d  f o r  each j u d g m e n t .  The fo rm  o f  

th e  q u e s t i o n  was a n a la g o u s  t o  t h a t  used  in  th e  s t a n d a r d  

c o n s e r v a t i o n  p a r a d ig m :  "Now, a r e  t h e r e  th e  same number

o f  f i s h  i n  t h i s  row  as i n  t h a t  r o w ,  o r  does one have 

m ore?"  I n  case  o f  e r r o r s  made i n  p o s t - t r a n s f o r m a t i o n  

j u d g m e n t s ,  t h e  c h i l d  was asked  t o  r e c o u n t  th e  ro w s  and 

then  t o  j u d g e  e q u i v a l e n c e  a g a in  b e f o r e  p r o c e e d i n g .

(N o te  t h a t  no  s u b j e c t  r e q u i r e d  more  th a n  one r e c o u n t  t o  

a r r i v e  a t  t h e  c o r r e c t  j u d g m e n t . )

T e s t i n g

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

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

th e  t r a i n i n g  phase f o r  each s u b j e c t .  S e t  s i z e  ( s m a l l  

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

and n o n - e q u i v a l e n c e )  v a r i e d ,  and w e re  g ro u p e d  as
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■ fo l low s  < the  o r d e r  o f  p r e s e n t a t i o n  was r a n d o m iz e d  

a c r o s s  s u b j e c t s ) :

T r i a l  t y p e  Number o f  i t e m s  i n  t h e  ro w s
s m a l1 equa l  5 and 5
s m a l1 unequa l  4 and 9
l a r g e  equa l  10 and 10
l a r g e  unequa l  8 and 10

The e x p e r i m e n t e r  p r e s e n t e d  t h e  c h i l d  w i t h  two

ro w s  in  o n e - t o - o n e  c o r r e s p o n d e n c e ,  a c c o r d i n g  t o  th e  

c o m b i n a t i o n s  l i s t e d  a b o v e .  A ju d g m e n t  o f  e q u i v a l e n c e  

was r e q u e s t e d  f r o m  th e  c h i l d  ( i . e . ,  s / h e  was asked  "Do 

th e s e  ro w s  have t h e  same number o f  G o l d f i s h  o r  does one 

row have m o r e ? " ) .  C h i l d r e n  were  d i s c o u r a g e d  f r o m  

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

c o r r e c t n e s s — th e  a p p e a ra n c e  o f  one o f  t h e  r o w s  was 

a l t e r e d  ( e i t h e r  l e n g t h e n e d  o r  s h o r t e n e d ) .  As  w i t h  the  

t r a i n i n g  se g m e n t ,  t h e  r e s u l t i n g  rows  w e re  o f  e i t h e r  

equa l  number d i f f e r i n g  in  l e n g t h ,  o r  t h e  same l e n g t h  

c o n t a i n i n g  d i f f e r e n t  numbers  o f  G o l d f i s h .  A f t e r  th e  

m a n i p u l a t i o n ,  t h e  c h i l d  was asked  a g a in  w h e t h e r  the  

ro w s  c o n t a i n e d  t h e  same number o f  G o l d f i s h ,  o r  w h e t h e r  

one row  had m o re .  I n  a d d i t i o n ,  r e g a r d l e s s  o f  

c o r r e c t n e s s  o f  t h e  r e s p o n s e ,  an e x p l a n a t i o n  o f  the  

ju d g m e n t  was e l i c i t e d .

A s u b j e c t  was awarded  a p o i n t  i f  h i s / h e r  

re s p o n s e  r e f l e c t e d  c o n s e r v a t i o n  o f  number a b i l i t y .  An 

a d d i t i o n a l  p o i n t  was awarded  i f ,  a f t e r  an a c c e p t a b l e  

re s p o n s e  was g i v e n ,  an e x p l a n a t i o n  was s u p p l i e d  t h a t
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a l s o  i n d i c a t e d  number c o n s e r v a t i o n .  S i n c e  t h e r e  were 

two  s m a l l  s e t  t r i a l s  and two l a r g e  s e t  t r i a l s ,  a t o t a l  

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

MC t a s k .

To i l l u s t r a t e  t h i s  s c o r i n g  p r o c e d u r e ,  suppose 

t h a t  a s u b j e c t  o b t a i n e d  a t o t a l  MC s c o r e  o f  " 2 , 1  +

1 , 1 ' ,  f o r  a t o t a l  o f  5 p o i n t s .  See ,  f o r  e x a m p le ,  the  

'M C S c o re '  f o r  s u b j e c t  # 1 7 ,  N i c o l e  A . ,  i n  A p p e n d ix  B. 

T h i s  means t h a t  she gave c o n s e r v i n g  a n s w e rs  t o  th e  2 

s m a l l  s e t  t r i a l s  ( i . e . ,  4 o r  5 i t e m s )  and e x p l a i n e d  1 

o f  them a d e q u a t e l y .  I n  a d d i t i o n ,  a c o n s e r v i n g  re s p o n s e  

was g i v e n  f o r  1 o f  t h e  l a r g e  s e t  t r i a l s  ( i . e . ,  8 o r  10 

i t e m s )  and i t  was e x p l a i n e d  a d e q u a t e l y .

M easurem en t  o f  a s u b j e c t ' s  c o n s e r v a t i o n  

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

b o th  th e  m o d i f i e d  c o n s e r v a t i o n  (MC) t a s k  and th e  

s t a n d a r d  c o n s e r v a -  t i o n  (SC) t a s k .  A s u b j e c t ' s  

co m b in e d  p e r f o r m a n c e  on th e  MC and SC t a s k s  was 

a s s ig n e d  t o  a c a t e g o r y  o f  c o n s e r v a t i o n  a b i l i t y .  S in c e  

th e  t a s k s  used  in  t h i s  s t u d y  e xa m in e d  th e  d e v e lo p m e n t  

o f  c o n s e r v a t i o n  r a t h e r  th a n  an a l l - o r - n o n e  m e asurem en t ,  

t h e  c a t e g o r i e s  w ere  d e v e lo p e d  t o  r e p r e s e n t  a p l a u s i b l e  

c o n t i n u u m  o f  c o n s e r v a t i o n  a b i l i t y  a c r o s s  s u b j e c t s .  A 

s u b j e c t  was p l a c e d  i n  a p a r t i c u l a r  c o n s e r v a t i o n
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c a t e g o r y  a c c o r d i n g  t o  w h e t h e r ,  f o r  T im e  1 a n d / o r  Time 

2 ,  s / h e  r e c e i v e d !

1) 0 p o i n t s  on b o th  th e  MC and t h e  SC ta s k  (No 

C o n s e r v a t  i o n ) ;

2 )  Any p o i n t s  f o r  a c o r r e c t  j u d g m e n t  a n d / o r

exp 1 a n a -  t i o n  on e i t h e r  th e  s m a l l  s e t  o r  t h e  l a r g e  s e t  

o f  th e  MC t a s k ,  and  0 p o i n t s  on th e  SC t a s k  ( P a r t i a l  

M C ) ;

3)  A t  l e a s t  one c o r r e c t  ju d g m e n t  and  e x p l a n a t i o n  

on b o th  a s m a l l  s e t  and a l a r g e  s e t  i t e m  on th e  MC ta s k  

( t o t a l i n g  4 o r  more  p o i n t s ) ,  and 0 p o i n t s  on th e  SC 

ta s k  (MC O n l y ) *

4)  Any p o i n t s  f o r  c o r r e c t  j u d g m e n t  a n d / o r  

e x p l a n a t i o n  on t h e  SC t a s k ,  b u t  n o t  a p e r f e c t  s c o r e  

( P a r t i a l  S O ;  a r

5) fit p e r f e c t  s c o r e  o f  6 p o i n t s  ( i . e . ,  3 

c o n s e r v i n g  r e s p o n s e s  and 3 e x p l a n a t i o n s )  on th e  SC ta s k  

( S C ) .

N o te  t h a t  i n c l u s i o n  in  c a t e g o r i e s  4 and 5 

meant t h a t  th e  s u b j e c t  had passed  th e  MC t a s k  a c c o r d i n g  

t o  th e  c r i t e r i a  d e l i n e a t e d  in  c a t e g o r y  3 .  The c r i t e r i a  

used t o  d e f i n e  t h e  MC O n ly  c a t e g o r y  above  w e re  a d o p te d  

f r o m  the  g u i d e l i n e s  used  by  Gelman ( 1 9 8 2 a )  i n  h e r  

s t u d y .  Her r e q u i r e m e n t  f o r  a s u b j e c t ' s  ' p a s s i n g '  the  

ta s k  was c o r r e c t  p e r fo r m a n c e  ( i . e . ,  c o n s e r v a t i o n  

r e s p o n s e s  on b o t h  j u d g m e n t  and e x p l a n a t i o n )  on one
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s m a l l  s e t  and one l a r g e  s e t  t r i a l .  Her p r e m is e  Mas 

t h a t  e v id e n c e  on even one t r i a l ,  i n c l u d i n g  a 

" n o n - c o u n t i n g "  ( l a r g e )  s e t  s i z e ,  Mas s u f f i c i e n t  t o  

d e m o n s t r a t e  number c o n s e r v a t i o n  a b i l i t y  i n  th e  

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

G e lm a n 's  m e th o d ,  c o n fo r m e d  t o  h e r  c r i t e r i a  f o r  s u c c e s s  

as  Mel 1.

To i l l u s t r a t e  c l a s s i f y i n g  a s u b j e c t ' s  

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

suppose  t h a t  a s u b j e c t  r e c e i v e d  an MC s c o r e  o f  ' 2 , 2  + 

2 , 1 "  ( i . e . ,  7 p o i n t s  t o t a l )  and an SC s c o r e  o f  " 4 " .

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

" P a r t i a l  SC".  (S e e ,  f o r  e x a m p le ,  th e  MC and SC s c o r e s  

f o r  s u b j e c t  #2 7 ,  A1ana E . ,  in  A p p e n d ix  B . )

Well- formedness judgment task

S u b j e c t s "  a b i l i t y  t o  j u d g e  s y n t a c t i c  M e l l -  

f o rm e d n e s s  Mas m ea sure d  u s i n g  th e  m ethod  d e s c r i b e d  in  a 

s t u d y  by  C a i r n s  and M cD a n ie l  ( 1 9 8 8 ) .  The tMo s e t s  o f  

t o y s  used f o r  t h i s  t a s k  Mere th e  F i s h e r - P r i c e  Sesame 

S t r e e t  C lubhouse  and th e  F i s h e r - P r i c e  L i t t l e  P e o p le  

L i t t l e  M a r t .

The C lu b h o u se  m easured  17 i n c h e s  x 10 i n c h e s  

x 9 1 / 2  i n c h e s ,  and c o n t a i n e d  a t i r e  SM ing ,  a f r o n t  

d o o r  t h a t  opened and c l o s e d ,  a r o o f  t h a t  opened  and 

c l o s e d ,  a r e v o l v i n g  ba ck  d o o r ,  a f o u r - s e a t e r  s p i n n i n g
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r i d e ,  a c r a n k  t h a t  t u r n e d  t o  r o t a t e  a " c r o w ' s  n e s t "  

s e a t  on th e  r o o f  o f  th e  house and a l e d g e  t h a t  l e d  t o  a 

s l i d e ,  a s e t  o f  3 s t e p s ,  and a c h u t e  t h a t  l e d  t h ro u g h  a 

h id d e n  passagew ay  t o  a s i d e  e x i t .  The Sesame S t r e e t  

c h a r a c t e r s  t h a t  w e re  used  w i t h  t h i s  t o y  w ere  each 2 

i n c h e s  h i g h  and i n c l u d e d  B e r t ,  E r n i e ,  C o o k ie  M o n s t e r ,  

The Count  and G r o v e r .

The L i t t l e  M a r t  measured  8 i n c h e s  x 13 i n c h e s  

x 6 i n c h e s ,  and c o n t a i n e d  t h r e e  a d j a c e n t  s e c t i o n s :  a

gas s t a t i o n  w i t h  a gas pump t h a t  i n c l u d e d  a n o z z le  on a 

ro p e  and a h a n d le  t h a t  t u r n e d  and made a c l i c k i n g  

n o i s e ;  a g r o c e r y  s t o r e  w i t h  p r e s s - t o - o p e n  " a u t o m a t i c "  

d o o r s  and a c h e c k o u t  c o u n t e r ;  and a c a r  wash t h a t  

i n c l u d e d  a s u sp en d e d  r o l l e r  w i t h  s u d s  p i c t u r e d  on i t ,  

and a h a n d l e - a n d - 1 e v e r  f o r  p u s h i n g  c a r s  t h r o u g h  t o  be 

"washed"  u n d e r  t h e  r o l l e r .  The p i e c e s  t h a t  came w i t h  

th e  L i t t l e  M a r t  i n c l u d e d  a man, a woman, a b o y ,  a dog,  

a s h o p p in g  c a r t ,  a bag o f  g r o c e r i e s ,  a t w o - s e a t e r  c a r ,  

a tow t r u c k  and a phone b o o t h .  The tow  t r u c k  and phone 

b o o th  were  n o t  u se d  f o r  t h i s  s t u d y .

T h e re  w ere  two s e t s  o f  s t i m u l i  d e v e lo p e d  f o r  

t h i s  t a s k  ( s e e  S e t  HI and Se t  #2 i n  A p p e n d i x  C ) . Each 

s e t  c o n t a i n e d  20 e x p e r i m e n t a l  and 6 t r i a l  s e n te n c e s  

t h a t  were  p a r a l l e l  i n  s t r u c t u r e  t o  t h o s e  in  th e  o t h e r  

s e t ,  and c o r r e s p o n d e d  w i t h  one o f  t h e  t o y  s e t s  

d e s c r i b e d  a b o v e .  The s e n te n c e s  c o n s i s t e d  o f  one
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w e l l - f o r m e d  and one i l l - f o r m e d  v e r s i o n  o f  t e n  s e n te n c e  

p a i r s ,  and were t h e  s i m p l e  a f f i r m a t i v e  a c t i v e  f o r m  o f  

e i t h e r  a d e c l a r a t i v e  o r  an i n t e r r o g a t i v e  s t a t e m e n t .

One g r a m m a t ic a l  r u l e  o r  s t r u c t u r e  was m a n i p u l a t e d  in  

each s e n te n c e  p a i r .  V a r i a t i o n s  o f  th e  same f o r m  were  

used  in  o r d e r  t o  t e s t  i n t r a s u b j e c t  r e l i a b i l i t y  a c r o s s  

i n t e r v i e w s .  A p p e n d i x  D l i s t s  th e  s e n te n c e  p a i r s  

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

each p a i r .

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

was ra n d o m iz e d  b e tw ee n  T ime 1 and Time 2 ,  a l t h o u g h  the  

o r d e r  o f  th e  s e n t e n c e s  r e m a in e d  c o n s t a n t  w i t h i n  and 

a c r o s s  s e t s .  S e n te n c e s  c o n t a i n i n g  th e  s t r u c t u r e s  

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

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

th e  p r e s e n t  s t u d y .  T h i s  was done t o  e n s u r e  t h a t  th e  

g r a m m a t ic a l  s t r u c t u r e s  were  p a r t  o f  th e  grammar o f  

c h i l d r e n  a t  th e  age b e i n g  t e s t e d ,  and t h a t  t h e  a b i l i t y  

t o  make f o r m - b a s e d  j u d g m e n ts  was n o t  b e i n g  a f f e c t e d  by 

com prehens i  b i 1 i t y .

The f o l l o w i n g  i n t r o d u c t i o n  and t r a i n i n g  were 

p r e s e n t e d  t o  each s u b j e c t  d u r i n g  th e  f i r s t  o f  two 

i n t e r v  i ewst

I  ne ed  y o u r  h e l p  to d a y  t o  f i n d  o u t  
a b o u t  l a n g u a g e .  W e ' re  g o in g  t o  t a l k  
a b o u t  t h e  la n g u a g e  t h a t  we s p e a k .  
B a b ie s  c a n ' t  t a l k  when t h e y ' r e  b o r n ,  
r i g h t ?  T h e y  d o n ' t  speak o r  u n d e r s t a n d
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l a n g u a g e .  B u t  someday t h e y  w i l l ,  J u s t  
th e  way you d o .  I ' m  t r y i n g  t o  - f i n d  o u t  
how p e o p le  l i k e  you l e a r n e d  so much 
a b o u t  t a l k i n g  and u n d e r s t a n d i n g .  I ' d  
l i k e  t o  know w h a t  you t h i n k  a b o u t  th e  
way we s p e a k ,  so  I ' m  g o i n g  t o  ask you 
some q u e s t i o n s  a b o u t  t h a t ,  o k a y ?  G r e a t !  
T h a n k s .

Suppose I d o n ' t  know th e  r i g h t  way 
t o  s a y  t h i n g s ,  and I ' m  t r y i n g  t o  l e a r n  
. . . a n d  y o u ' r e  t e a c h i n g  me'. I f  I d o n ' t  
know how t o  speak  v e r y  wel  1 , and I  do 
t h i s i  CSET # 1 :  Have th e  C ount  t u r n  th e
h a n d l e /  SET # 2 :  Have th e  man buy  g r o ­
c e r i e s ]  and I  ask  y o u ,  " I s  t h e  r i g h t  way 
t o  s a y  t h i s  ' * T h e  C oun t  t h e  h a n d le  
t u r n e d ' / ' * T h e  man g r o c e r i e s  was b u y ­
i n g ' ? "  w h a t  w o u l d  you t e l l  me, T e a c h e r?  
(Pause f o r  r e s p o n s e . )  R i g h t ,  y o u ' d  say  
"N o ,  t h a t ' s  n o t  t h e  r i g h t  way t o  sa y  i t ,  
you have t o  s a y i  (SET # 1 :>  'T h e  Count 
t u r n e d  th e  h a n d l e ' /  (SET # 2 :>  'T h e  man 
was b u y i n g  g r o c e r i e s ' . "  You s e e ,  i f  I 
d i d n ' t  know how t o  s p e a k ,  s o m e t im e s  I ' d  
g e t  t h i n g s  w r o n g ,  and s o m e t im e s  I ' d  g e t  
t h i n g s  r i g h t .  And y o u ' r e  g o i n g  t o  be 
th e  t e a c h e r  and h e l p  me l e a r n .  L e t ' s  
say  I  need  y o u r  h e l p  t o  t a l k  a b o u t  some 
t h i n g s  I ' m  g o i n g  t o  d o . . . .

The e x a m in e r  t h e n  p ro c e e d e d  t o  w h i c h e v e r  s e t  

o f  s e n t e n c e s  was b e i n g  used  d u r i n g  T ime 1. F i r s t ,  th e  

s i x  t r i a l  s e n te n c e s  t h a t  a c co m p a n ie d  th e  e x p e r i m e n t a l  

s e t  w ere  p r e s e n t e d  t o  th e  s u b j e c t .  B e f o r e  each t r i a l  

was p r e s e n t e d ,  th e  a c t i v i t y  t h a t  was d e s c r i b e d  in  th e  

s e n te n c e  was a c t e d  o u t  as  e x p l a i n e d  in  t h e  i n t r o d u c t o r y  

i n t e r v i e w  a b o ve .  The a c t - o u t  p r o c e d u r e  was used  

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

s e n t e n c e s .
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The c h i l d  was asked  t o  j u d g e  w h e t h e r  each 

s e n te n c e  was s a i d  " t h e  r i g h t  w a y . ” In  a d d i t i o n ,  a 

c o r r e c t i o n  was r e q u e s t e d  f o r  any s e n te n c e  t h a t  was 

j u d g e d  by  the  c h i l d  t o  be i l l - f o r m e d .  D u r i n g  th e  t r i a l  

s e n te n c e s  s e g m e n t ,  t h e  i n t e r v i e w e r  p r o v i d e d  fe e d b a c k  on 

t h e  a c c u r a c y  o f  t h e  s u b j e c t ' s  j u d g m e n t .  A d d i t i o n a l  

e xa m p le s  and a s s i s t a n c e  were  g i v e n  t o  any  c h i l d  who d i d  

n o t  seem t o  u n d e r s t a n d  t h e  t a s k .  The i n t e r v i e w e r  d i d  

n o t  p ro c e e d  t o  t h e  e x p e r i m e n t a l  s e n te n c e s  segment  u n t i l  

t h e  c h i l d  succe ed e d  a t  j u d g i n g  b o th  a w e l l - f o r m e d  and 

an i l l - f o r m e d  s e n t e n c e .  I t  was in  f a c t  t h e  ca se  t h a t ,  

f o r  a l l  t w e n t y - n i n e  c h i l d r e n ,  t h i s  c r i t e r i o n  was met 

and each s u b j e c t  was a b l e  t o  p ro c e e d  t o  t h e  

e x p e r i m e n t a l  s e n t e n c e s  segment o f  th e  s t u d y .

The e x p e r i m e n t a l  s e n te n c e s  f o r  T im e  1 were 

th e n  p r e s e n t e d  i m m e d i a t e l y  f o l l o w i n g  th e  t r i a l s .  Fo r  

each o f  th e  s t i m u l i ,  a ju d g m e n t  o f  w e l l - f o r m e d n e s s  

< e . g . ,  "Was t h a t  t h e  r i g h t  way t o  say  i t ? " )  was 

r e q u e s t e d .  I f  t h e  c h i l d  j u d g e d  th e  s e n te n c e  as 

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

i n t e r v i e w e r  o f f e r e d  no fe e d b a c k  a b o u t  a c c u r a c y  o f  

r e s p o n s e ,  and a c o r r e c t i o n  was r e q u e s t e d  f o r  each 

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

th e  a c c u r a c y  o f  t h e
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c o r r e c t i o n  t h a t  - focused on t h e  s t r u c t u r e  o r  r u l e  t h a t  

had  been t a r g e t e d .

A s u b j e c t ' s  s c o r e  on th e  w e l l - f o r m e d n e s s  <WF> 

ju d g m e n t  t a s k  c o n s i s t e d  o f  t h r e e  m e a su re s  each f o r  T ime 

1 and  T ime 2 9 a c c u r a t e  j u d g m e n t s  o f  we 11- f o r m e d  

s e n t e n c e s ;  a c c u r a t e  j u d g m e n ts  o f  i l l - f o r m e d  s e n t e n c e s ;  

and c o r r e c t i o n s  o f  s e n te n c e s  t h a t  were  a c c u r a t e l y  

j u d g e d  as  b e i n g  i l l - f o r m e d . .  These  t h r e e  s c o r e s  a re  

l i s t e d  f o r  each s u b j e c t  i n  A p p e n d i x  B.

To i l l u s t r a t e  th e  s c o r i n g  s y s te m ,  suppose a 

s u b j e c t  a c h ie v e d  a WF s c o r e  o f  “ 9 - 6 - 5 "  f o r  Time 1 and 

" 9 - 6 - 5 "  f o r  Time 2 .  See, f o r  e x a m p le ,  th e  d a t a  f o r  

s u b j e c t  # 9 ,  Mark R . ,  in  A p p e n d ix  B. T h i s  means t h a t ,  

f o r  each i n t e r v i e w ,  he a c c e p t e d  a l l  9 g r a m m a t i c a l l y  

w e l l - f o r m e d  s e n t e n c e s ;  he r e j e c t e d  6 o f  th e  i l l - f o r m e d  

s e n t e n c e s ;  and he was a b le  t o  ' f i x '  5 o f  th o s e  t h a t  had 

been j u d g e d  as n o t  b e in g  th e  " r i g h t  way t o  sa y  i t . "

I t  s h o u l d  be m e n t i o n e d  h e re  t h a t ,  a l t h o u g h  10 

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

n i n e  o f  them were used t o  a n a l y z e  a b i l i t y  t o  j u d g e  

w e l l - f o r m e d n e s s .  <See A p p e n d ix  D f o r  a l i s t  o f  the  

s e n t e n c e  s e t s . )  T h e re  were  an e x c e s s i v e  number o f  

f a i l u r e s  on s e n te n c e  #5 f o r  s e t  1 < " * G r o v e r  and C o o k ie  

M o n s te r  was on th e  s p i n n e r . " )  and s e t  2 < " *The  man and 

woman was in  the  c a r . " ) .  (See T a b l e  2 ,  E r r o r  

A n a l y s i s . )  I t  was n o t  p o s s i b l e  t o  d i s t i n g u i s h  w h e t h e r
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the e r r o r s  made Mere a r e s u l t  o f  a s u b j e c t ' s  i n a b i l i t y  

to  judge the Mel 1- f ormedness o f  the s e n te n c e ,  or  

M hether  s u b j e c t - u e r b  agreement Mas not  y e t  p a r t  o f  the  

grammar o f  the c h i l d  b e in g  t e s t e d .

A s i m i l a r  problem Mas encountered  by C a i r n s  

and McDaniel <1988) in t h e i r  s tu d y  M i th  p r e s c h o o l e r s .  

They in c lu d e d  tMO s e n te n c es  Mhich c o n ta in e d  agreement  

e r r o r s .  There  Mere c h i l d r e n  Mho accepted  the s e n te n c es  

"*The a n im a ls  i s  d r i n k i n g  M a te r"  and "*The t r e e  are  

green" as be in g  M e l l - f o r m e d .  Those c h ld re n  d i d ,  

hoMeuer, r e j e c t  o th e r  ungrammatica l  s e n te n c e s .  The 

C a i r n s  and McDaniel i n t e r p r e t a t i o n  o f  t h i s  f i n d i n g  Mas 

t h a t ,  because o th e r  s e n tences  Mere r e j e c t e d  by the  

c h i l d r e n ,  t h e i r  judgment these sentences  seemed to  

r e p r e s e n t  t h e i r  a c tu a l  grammar.

The same p a t t e r n  Mas found in the p r e s e n t  

s t u d y .  Many s u b j e c t s  Mho a c c e p te d  the sentences  

c o n t a i n i n g  agreement e r r o r s  Mere c l e a r l y  a b le  to  judge  

Mel 1- fo rm e d n e s s .  I t  Mas d e te rm in e d  t h a t  agreement  

r u l e s  Mere p ro b a b ly  not  in these  c h i l d r e n ' s  grammars.  

F u r t h e r ,  f o r  6 o f  the 14 c h i l d r e n  Mho o b ta in e d  6 or  

more UF p o i n t s ,  sentence #5 Mas the o n ly  i l l - f o r m e d  

sentence  they  d i d  not  r e j e c t  f o r  Time 1 a n d /o r  Time 2 .  

T h i s  le n d s  f u r t h e r  support  to  the  b e l i e f  t h a t  the r u l e s  

f o r  agreement Mere l a c k i n g  in t h e i r  grammar, and t h a t
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a c c e p t i n g  th e  s e n te n c e  was n o t  a ju d g m e n t  e r r o r .  As a 

r e s u l t ,  s e n te n c e  #5 was d ro p p e d  -from th e  a n a l y s i s .

F o u r  c l a s s i f i c a t i o n s  o f  w e l l - f o r m e d n e s s  

ju d g m e n t  a b i l i t y  were  e s t a b l i s h e d  t o  a n a l y z e  the  

r e s u l t s .  The o b j e c t i v e  i n  d i v i d i n g  w e l l - f o r m e d n e s s  

ju d g m e n t  a b i l i t y  i n t o  c a t e g o r i e s  was th e  same as t h a t  

used when d e f i n i n g  th e  c o n s e r v a t i o n  c a t e g o r i e s .  T h a t  

i s ,  t h e  a b i l i t y  t o  make w e l l - f o r m e d n e s s  ju d g m e n ts  was 

v ie w e d  i n  t h e  p r e s e n t  s t u d y  as  an e m e rg in g  ( a s  opposed 

t o  an a l l - o r - n o n e )  s k i l l .  C l a s s i f i c a t i o n s  were 

t h e r e f o r e  chosen  t o  d e f i n e  a c o n t i n u u m  o f  a b i l i t y .  The 

c a t e g o r i e s  r e p r e s e n t e d  a ra n g e  o f  w e l l - f o r m e d n e s s  

ju d g m e n t  p o i n t s  (UF P o i n t s ) ,  and w e re  d i v i d e d  as 

f o l l o w s  ( s i m i l a r  t o  th e  c a t e g o r i c a l  d i v i s i o n s  d e s c r i b e d  

e a r l i e r  f o r  c o n s e r v a t i o n  a b i l i t y ) :

1) F a i l u r e  t o  p r o v i d e  any c o r r e c t  w e l l - f o r m e d n e s s  

j u d g m e n ts  ( 0  U F ) .

2 )  A ny  e v id e n c e  o f  j u d g m e n t  a b i l i t y ,  b u t  fe w e r  

than  h a l f  o f  th e  s e n te n c e s  c o r r e c t l y  j u d g e d  ( 1 - 5  U F ) .

3 )  Judgm ent  o f  more than  h a l f  o f  th e  i l l - f o r m e d  

s e n t e n c e s ,  b u t  n o t  a p e r f e c t  s c o r e  ( 4 - 8  UF) .

4 )  A t t a i n m e n t  o f  a p e r f e c t  s c o r e  on the  

w e l l - f o r m e d n e s s  ju d g m e n t  t a s k  ( 9  U F ) .

Each s u b j e c t  was t e s t e d  t w i c e  w i t h i n  a week ,  

b u t  n o t  t w i c e  on th e  same d a y .  D u r i n g  th e  f i r s t
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i n t e r v i e w ,  the s t a n d a r d  c o n s e r v a t io n  ta s k  Mas 

a d m in i s te r e d ,  as Mas the Me11-fo rm ed n e s s  judgment task  

f o r  Time 1. For  the second i n t e r v i e M ,  the  m o d i f i e d  

c o n s e r v a t io n  ta s k  and the Mel 1- fo rm ed ness  judgment task  

f o r  Time 2 Mere g i v e n .  The o rd e r  o f  p r e s e n t a t i o n  of  

the c o n s e r v a t io n  ta s k s  d i d  not v a r y  ( i . e . ,  a l l  s u b j e c t s  

r e c e i v e d  the s t a n d a r d  task on the f i r s t  d a y ) .  T h i s  Mas 

done to  ensure t h a t  the t r a i n i n g  and e x ten ded  

i n s t r u c t i o n s  in c lu d e d  as p a r t  o f  the m o d i f i e d  

c o n s e r v a t io n  task  Mould not  confound the r e s u l t s  o f  the  

s ta n d a rd  measure o f  c o n s e r v a t io n  a b i l i t y .  The o rd e r  o f  

p r e s e n t a t i o n  o f  the  Mel 1- form edness  judgment task  Mas 

randomly a l t e r n a t e d  m i th the c o n s e r v a t io n  task  Mi t h i n  

the i n t e r v i e M .  The a d m i n i s t r a t i o n  o f  a l l  ta s k s  Mas 

aud io  t a p e -  r e c o r d e d .
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CHAPTER IV  

RESULTS

CONSERVATION

A s d e s c r i b e d  in  th e  p r e v i o u s  c h a p t e r ,  o v e r a l l  

a b i l i t y  t o  c o n s e r v e  was m easured  b y  a s u b j e c t ' s  p e r f o rm a n c e  

on t h e  m o d i f i e d  c o n s e r v a t i o n  (MC> t a s k  and th e  s t a n d a r d  

c o n s e r v a t i o n  (SC) t a s k .  P o i n t s  w e re  a w a rd e d  on each ta s k  

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

f o r  e x p l a n a t i o n s  t h a t  f o l l o w e d  t h o s e  a n s w e rs  w h ic h  a l s o  

showed t h e  c h i l d ' s  a b i l i t y  t o  c o n s e r v e .  M e a su re s  o f  number 

(MC), s u b s ta n c e  ( S C ) ,  c o n t i n u o u s  q u a n t i t y  ( S C ) ,  and w e i g h t  

(SC) w ere  o b t a i n e d .  To r e i t e r a t e ,  t h e  d e v e lo p m e n ta l  

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

d e s c r i b e  t h e  r e s u l t s  was as f o l l o w s :

C a t e g o r y  S co re

No C o n s e r v a t i o n MC: 0 p o i n t s
SC: 0 p o i n t s

P a r t i a l  MC MC: any p o i n t s :  j u d g m e n t  a n d / o r  
e x p l a n a t i o n ,  l a r g e  a n d / o r  s m a l l  s e t

SC: 0 p o i n t s

MC O n ly MC: a t  l e a s t  1 j u d g m e n t  and 1 e x p l a n a ­
t i o n ,  s m a l l  s e t  and l a r g e  s e t

SC: 0 p o i n t s

P a r t i a l  SC MC: c r i t e r i o n  m e t  f o r  MC O n ly
SC: any p o i n t s  ( j u d g m e n t  a n d / o r  

e x p l a n a t i  o n )

SC MC: c r i t e r i o n  met  f o r  MC O n ly
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SCi p e r f e c t  s c o r e  o f  6  p o i n t s .

T h u s ,  a p r e v i o u s l y  a l l - o r - n o t h i n g  m ea su re  o f  

c o n s e r v a t i o n  a b i l i t y  was c o n v e r t e d  i n t o  an o r d i n a l  s c a l e  

th r o u g h  use o f  b o t h  t h e  m o d i f i e d  and th e  s t a n d a r d  t a s k s .  

R e s u l t s  showed t h a t ,  o f  t h e  29 c h i l d r e n  who p a r t i c i p a t e d  in  

t h e  s t u d y ,  2 d i s p l a y e d  no  c o n s e r v a t i o n  a b i l i t y ;  each was age 

4 ; 3 .  T h i r t e e n  w e re  p a r t i a l l y  s u c c e s s f u l  on t h e  MC t a s k ,  and 

r a n g e d  in  age f r o m  3 ; 1 0  t o  6 ; 1 .  N in e  s u b j e c t s  su cce ed e d  on 

th e  MC ta s k  o n l y .  T h e y  r a n g e d  i n  age f r o m  3 ; 5  t o  6 ; 3 .  Two 

c h i l d r e n ,  aged 5 ; 6  an d  6 ; 3 ,  o b t a i n e d  p a r t i a l  s u c c e s s  ( i . e . ,  

a s c o r e  o f  4 p o i n t s )  on th e  SC t a s k .  The 3 s u b j e c t s  who 

a c h ie v e d  a p e r f e c t  s c o r e  o f  6 on th e  SC t a s k  r a n g e d  in  age 

f r o m  5 ; 0  t o  6 ; 6 .  I n  summary, 27 o f  the  29 s u b j e c t s  ( i . e . ,

93 )0  d e m o n s t r a t e d  some c o n s e r v a t i o n  a b i l i t y ,  o b t a i n i n g  a t  

l e a s t  p a r t i a l  s u c c e s s  on th e  MC t a s k .

F i g u r e  1 i l l u s t r a t e s  s u b j e c t s 7 p e r f o r m a n c e  on th e  

c o n s e r v a t i o n  t a s k s  as  a f u n c t i o n  o f  age .  The Pea rson  

p ro d u c t -m o m e n t  c o r r e l a t i o n  was used  t o  a n a l y z e  th e  

s t a t i s t i c a l  r e l a t i o n  b e tw ee n  c o n s e r v a t i o n  a b i l i t y  and age.

A c o r r e l a t i o n  c o e f f i c i e n t  o f  .5 5  (p  = . 0 0 1 )  was o b t a i n e d .

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

c o r r e l a t i o n  o b t a i n e d  be tw ee n  c o n s e r v a t i o n  a b i l i t y  and age ,  

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

have b e t t e r  c o n s e r v a t i o n  s k i l l s .  E x a m in a t i o n  o f  th e  age 

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

h o w e v e r ,  i n d i c a t e s  v a r i a b i 1 i t y  w i t h I n  each g r o u p i n g .
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A general  age t ren d  may be seen across the 

developmental continuum of  conservat ion  a b i l i t y ,  s ince the 

youngest s u b je c ts ,  t h r e e -  and f o u r - y e a r - o l d s ,  are included  

in o n ly  the three lowest groups. On the o th e r  hand, f i v e -  

and s i x - y e a r - o l d  s u b je c ts  were included in fo u r  o f  the f i v e  

c a t e g o r ie s .  F u r t h e r ,  the age range of s u b je c ts  in the 

P a r t i a l  SC group is  conta ined  in the age group of  su b jec ts  

who formed the SC c a te g o ry .

In  summary, s t a t i s t i c a l  a n a ly s is  o f  the 

r e l a t i o n s h i p  between age and conserva t ion  supports  the 

general  no t ion  of  a continuum of conservat ion  s k i l l .

However, examination of  s p e c i f i c  age ranges across  

c a te g o r ie s  in the continuum r e v e a ls  v a r i a b i l i t y  w i t h i n  th a t  

general  t re n d .

WELL-FORMEDNESS

As mentioned in the Methods c h a p te r ,  a s u b j e c t ' s  

score on the w e l l - fo rm edness  <UF> judgment task cons is ted  of 

th ree  measures: accurate  judgments of w e l l - fo rm e d

sentences) accurate judgments of i l l - f o r m e d  sentences; and 

c o r r e c t io n s  of sentences th a t  were a c c u r a t e ly  judged as 

be ing  i l l - f o r m e d .

Four c l a s s i f i c a t i o n s  of w e l l - fo rm ed nes s  judgment 

a b i l i t y  were e s ta b l is h e d ,  as discussed in the prev ious  

c h a p te r .  As wi t h  the conservat ion  c a t e g o r ie s ,  these
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d i v i s i o n s  r e p r e s e n t  a g r a d u a l l y  i n c r e a s i n g  a b i l i t y  t o  j u d g e  

w e l 1 - f o r m e d n e s s i  a> 0 UF p o i n t s ;  b> 1 -3  UF p o i n t s ;  

c )  6 - 8  UF p o i n t s ;  d> 9  UF p o i n t s .

A s u b j e c t ' s  a b i l i t y  t o  j u d g e  w e l 1- f o r m e d n e s s  was 

c a t e g o r i z e d  a c c o r d i n g  t o  h i s / h e r  s c o r e  in  j u d g i n g  o n l y  th e  

i l l - f o r m e d  s t i m u l u s  s e n t e n c e s .  T h i s  s c o re  was b e l i e v e d  t o  

be a more d i s c r i m i n a t i n g  m easure  o f  th e  a b i l i t y  t o  make 

j u d g m e n t s  than  t h a t  o b t a i n e d  f o r  th e  w e l l - f o r m e d  s e n t e n c e s .  

One r e a s o n  f o r  t h i s  b e l i e f  was th e  re sp o n se  b i a s  w h i c h  was 

shown by  th e  s u b j e c t s  i n  t h i s  s t u d y .  In  g e n e r a l , c h i l d r e n  

a c c e p t e d  th e  s e n te n c e  p r e s e n t e d  by th e  i n t e r v i e w e r  b y  

a n s w e r i n g  ' Y e s '  t o  t h e  q u e s t i o n  " I s  t h a t  t h e  r i g h t  way t o  

s a y  i t ? "  w h ic h  f o l l o w e d  each s t i m u l u s .  Fo r  e v e r y  s u b j e c t , 

t h e  s c o r e  f o r  th e  w e l l - f o r m e d  s e n te n c e s  (w he re  a c c e p t a n c e  

was th e  c o r r e c t  r e s p o n s e )  was h i g h e r  than  t h a t  f o r  th e  

i l l - f o r m e d  s e n t e n c e s .  I n  f a c t ,  th e  s u b j e c t s  who o b t a i n e d  a 

s c o r e  o f  z e r o  p o i n t s  on th e  i l l - f o r m e d  s e n te n c e s  had 

a c c e p t e d  a l l  20 s e n t e n c e s  p r e s e n t e d  by the  e x a m i n e r ,  

r e s p o n d i n g  ' Y e s '  t o  t h e  p o s t - s e n t e n c e  q u e s t i o n  each  t i m e .  

R e j e c t i n g  an i l l - f o r m e d  s e n t e n c e ,  t h e r e f o r e ,  showed a 

s u b j e c t ' s  a b i l i t y  t o  d i s c r i m i n a t e  s e n te n c e s  t h a t  d i f f e r  in  

t h e i r  g r a m m a t i c a l i t y .

N o te  t h a t  a l l  t h e  c h i l d r e n  were  a ske d  t o  j u d g e  the  

t r i a l  s e n te n c e s  b e f o r e  t h e  e x p e r i m e n t a l  s e n te n c e s  w ere  

p r e s e n t e d .  A t  t h a t  t i m e ,  t h e  i n t e r v i e w e r  was a b l e  t o  

p r o v i d e  fe e d b a c k  a b o u t  t h e  c o r r e c t n e s s  o f  th e  c h i l d ' s
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r e s p o n s e s ,  and e x p l a i n  th e  c o n c e p t  o f  a c c e p t i n g  o r  r e j e c t i n g  

s e n t e n c e s  on th e  b a s i s  o f  w e l l - f o r m e d n e s s .  (See th e  M e th o d s  

c h a p t e r  f o r  t h e  c o n t e n t s  o f  t h e  i n t e r v i e w ) .  D i s c r i m i n a t i n g  

r e s p o n s e s  t o  th e  t r i a l  s e n te n c e s  w e re  o b t a i n e d  f r o m  a l l  

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

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

p e r f o r m a n c e  on th e  w e l l - f o r m e d n e s s  ju d g m e n t  t a s k  as a 

f u n c t i o n  o f  a g e .  P e r fo rm a n c e  o f  t h e  2? s u b j e c t s  on the

w e l l - f o r m e d n e s s  ju d g m e n t  t a s k  was d i s t r i b u t e d  as  f o l l o w s :  7

c h i l d r e n  ( 2 4 / 0  o b t a i n e d  a z e r o  s c o r e ;  8 s u b j e c t s  <28)0 

r e c e i v e d  be tw ee n  1 and 5 p o i n t s ;  7 <24 /0  c o r r e c t l y  j u d g e d  

be tween 6 and  8 s e n t e n c e s ;  and 7 <24 /0  a c h ie v e d  a p e r f e c t  

s c o re  o f  9 s e n te n c e  p o i n t s .  ( R e c a l l  t h a t  one o f  th e

o r i g i n a l  10 s t i m u l u s  s e n te n c e  p a i r s ,  # 5 ,  was e l i m i n a t e d  f r o m

th e  a n a l y s i s . )  T h i s  i n d i c a t e d  t h a t  t h e  p o p u l a t i o n  o f  

s u b j e c t s  i n  th e  p r e s e n t  s t u d y  was d i s t r i b u t e d  a p p r o x i m a t e l y  

e v e n l y  among each o f  th e  f o u r  c a t e g o r i e s  o f  w e l l - f o r m e d n e s s  

ju d g m e n t  a b i l i t y  t h a t  was e s t a b l i s h e d .

The r e l a t i o n  between w e l l - f o r m e d n e s s  ju d g m e n t  

a b i l i t y  an d  age was e v a l u a t e d  u s i n g  th e  Pea rson  p r o d u c t -  

moment c o r r e l a t i o n .  A c o r r e l a t i o n  c o e f f i c i e n t  o f  .3 4  was 

o b t a i n e d  <p * . 0 3 7 ) .  T h i s  i n d i c a t e d  a w ea k ,  p o s i t i v e  

r e l a t i o n s h i p  be tween age and t h e  a b i l i t y  t o  make 

w e l l - f o r m e d n e s s  j u d g m e n ts .

I t  may be seen f r o m  F i g u r e  2 t h a t  th e  seven o l d e s t  

s u b j e c t s ,  aged  5 ; 4  t o  6 ; 6 ,  o b t a i n e d  WF s c o r e s  o f  a t  l e a s t  6
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p o i n t s .  H ow eve r ,  i t  may a l s o  be seen t h a t  th e  tw o  y o u n g e s t  

s u b j e c t s ,  aged 3 ( 5  and 3 ( 1 0 ,  r e c e i v e d  UF s c o r e s  o f  6 and  9 ,  

r e s p e c t i v e l y .  T h i s  i n d i c a t e s  t h a t ,  tho u g h  s t a t i s t i c a l  

a n a l y s i s  y i e l d e d  a c o r r e l a t i o n  be tw een  age and t h e  a b i l i t y  

t o  j u d g e  w e l l - f o r m e d n e s s ,  t h e r e  i s  v a r i a b i l i t y  w i t h i n  t h a t  

g e n e r a l  t r e n d  as  was n o t e d  w i t h  th e  r e s u l t s  f o r  t h e

c o n s e r v a t i o n  t a s k .  N o t e ,  t o o ,  t h a t  a w eake r  c o r r e l a t i o n  was 

f o u n d  be tw een  w e l l - f o r m e d n e s s  ju d g m e n t  a b i l i t y  and age th a n  

be tw een  c o n s e r v a t i o n  and a g e .

F i g u r e  3 shows th e  d i s t r i b u t i o n  o f  s u b j e c t s "  

p e r f o r m a n c e  on t h e  e x p e r i m e n t a l  t a s k s  o f  w e l l - f o r m e d n e s s  

<UF> j u d g m e n t s  and c o n s e r v a t i o n  <"MC" i s  th e  m o d i f i e d  t a s k ,  

"SC" i s  t h e  s t a n d a r d  t a s k ) .  E n t r i e s  i n  t h e  " c e l l s "  o f  th e  

t a b l e  w e re  d e t e r m in e d  by  a c h i l d ' s  p e r f o rm a n c e  on b o t h  

t a s k s .

The f i g u r e  d i v i d e s  a s u b j e c t ' s  p e r f o r m a n c e  i n t o  

th e  f i v e  c a t e g o r i e s  o f  c o n s e r v a t i o n  a b i l i t y  t h a t  w ere  

d e f i n e d  e a r l i e n  No C o n s e r v a t i o n ,  P a r t i a l  MC, MC O n l y ,  

P a r t i a l  SC and SC. L i k e w i s e ,  t h e  ra n g e  o f  w e l l - f o r m e d n e s s  

ju d g m e n t  a b i l i t y ,  f r o m  0 - 9  p o i n t s ,  was i n c l u d e d  i n  th e  

d i s t r i b u t i o n ,  and was d i v i d e d  i n t o  t h e  f o u r  c a t e g o r i e s  o f  UF 

p o i n t s t  0 ,  1 - 5 ,  6 - 8 ,  and 9 ,  t h a t  were  d e f i n e d  f o r  th e  

a n a l y s i s .  T a b le  1 su m m a r ize s  t h e  i n f o r m a t i o n  t h a t  was 

p r e s e n t e d  i n  F i g u r e  3 .

S t a t i s t i c a l  a n a l y s i s  y i e l d e d  a h i g h l y  s i g n i f i c a n t  

c o r r e l a t i o n  be tween  c o n s e r v a t i o n  and a b i l i t y  t o  j u d g e
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w e l l - f o r m e d n e s s  (P e a rs o n  £ . “ . 6 9 ,  p < . 0 0 1 1 Spearman £ . “ . 7 0 ,  p 

“ . 0 0 1 ) .  W i t h  age p a r t i a l  l e d  o u t ,  a P e a rson  c o r r e l a t i o n  

c o e f f i c i e n t  o f  . 6 5  was o b t a i n e d  <p ( . 0 0 1 ) .  I n  c o n t r a s t ,  t h e  

c o r r e l a t i o n s  o b t a i n e d  f o r  c o n s e r v a t i o n  and age ( r .  “ . 5 5 )  and 

w e l l - f o r m e d n e s s  j u d g m e n ts  and age (£, = . 3 4 )  i n d i c a t e  a w e a k e r  

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

t o  j u d g e  w e l l - f o r m e d n e s s .

By e x a m in i n g  th e  d a t a ,  i t  a p p e a r s  t o  be th e  ca se  

t h a t  w e l l - f o r m e d n e s s  ju d g m e n t  a b i l i t y  was a b e t t e r  p r e d i c t o r  

o f  c o n s e r v a t i o n  a b i l i t y  than  p e r f o r m a n c e  on th e  c o g n i t i v e  

t a s k  was o f  m e t a l i n g u i s t i c  a b i l i t y .  R e f e r r i n g  t o  th e  v a l u e s  

in  T a b l e  1 ,  i t  can be seen t h a t  t h e r e  were  4 s u b j e c t s  who 

o b t a i n e d  a p e r f e c t  s c o re  on th e  w e l l - f o r m e d n e s s  ju d g m e n t  

t a s k  and d i d  n o t  o b t a i n  any p o i n t s  on th e  s t a n d a r d  

c o n s e r a t i o n  (SC) t a s k .  One o f  them a t t a i n e d  o n l y  p a r t i a l  

s u c c e s s  on th e  MC ( m o d i f i e d  c o n s e r v a t i o n )  t a s k  and t h r e e  o f  

them s u c c e e d e d  on th e  MC ta s k  o n l y .  These f i n d i n g s  o f f e r  

e v id e n c e  t h a t  c h i l d r e n  who c a n ' t  c o n s e r v e  (on  th e  s t a n d a r d  

t a s k )  can  j u d g e  w e l l - f o r m e d n e s s .

I n  c o n t r a s t ,  t h e r e  w e re  no  s u b j e c t s  i n  t h i s  s t u d y  

who s u c c e e d e d  on th e  SC ta s k  ( i . e . ,  r e a c h e d  th e  c a t e g o r y  SC) 

who w e re  n o t  a l s o  s u c c e s s f u l  i n  j u d g i n g  a l l  o f  th e  s e n t e n c e s  

c o r r e c t l y .  N o te  t h a t  th e  e n t r i e s  u n d e r  th e  l a s t  co lumn on 

T a b le  1 ,  SC, a r e  b l a n k  up u n t i l  t h e  ro w  where  the  

c o r r e s p o n d i n g  v a l u e  f o r  WF was 9 ( p e r f e c t  s c o r e ) .  T h e re  t h e  

d a ta  f o r  t h r e e  s u b j e c t s  can be f o u n d .  T h i s  i n d i c a t e d  t h a t
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t h e r e  was no  c h i l d  who c o u l d  c o n s e rv e  (o n  a s t a n d a r d  t a s k )  

who c o u l d  n o t  a l s o  j u d g e  w e l l - f o r m e d n e s s .  T h i s  f i n d i n g  w i l l  

be d i s c u s s e d  f u r t h e r  i n  t h e  n e x t  c h a p t e r .

REPLICABIL ITY

C o n s i s t e n c y  o f  s u b j e c t s "  p e r f o r m a n c e  on th e  UJF 

t a s k  was m easured  i n  tw o  w a y s .  F i r s t ,  t h e  use o f  2 s e t s  o f  

s e n te n c e s  e n a b l e d  an a c r o s s - i n t e r v i e w s  c o m p a r i s o n  o f  

p e r f o rm a n c e  t o  be made.  Each s e t  o f  20 s e n t e n c e s  c o n t a i n e d  

t h e  same 10 g r a m m a t i c a l  c o n s t r u c t i o n s  l i s t e d  i n  th e  same 

o r d e r .  The r e a s o n  f o r  k e e p i n g  th e  s e n te n c e  o r d e r  c o n s t a n t  

a c r o s s  s e t s  was t h a t  t e s t i n g  r e p l i c a b i 1 i t y  w o u l d  n o t  have 

been p o s s i b l e  i f  o r d e r  e f f e c t s  were  v a r i e d .  I n  a d d i t i o n ,  

s e n te n c e  p a i r s  each c o n s i s t e d  o f  a w e l l - f o r m e d  and an 

i l l - f o r m e d  v e r s i o n  o f  t h e  same s e n t e n c e .  The o n l y  

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

t e s t e d  and th e  v o c a b u l a r y  used  ( w h i c h  was chosen  t o  

c o r r e s p o n d  w i t h  each s e t  o f  a p p a r a t u s ) .

As an e xa m p le  o f  th e  p a r a l l e l  c o n s t r u c t i o n  o f  th e  

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

p r e p o s i t i o n  p la c e m e n t  ( # 4  and # 1 9 ) .  Th e y  w e r e ,  f o r  S e t  1 

(u s e d  w i t h  th e  Sesame S t r e e t  C lu b h o u s e ) ,  " E r n i e  was p u t t i n g  

th e  book down" and " * E r n i e  was g o i n g  th e  s l i d e  d o w n " ,  

r e s p e c t i v e l y .  The c o r r e s p o n d i n g  s e n t e n c e s  in  S e t  2 ( u s e d  

w i t h  th e  F i s h e r - P r i c e  L i t t l e  M a r t )  were  "The man was p u t t i n g  

th e  gas i n "  and " * T h e  man was s i t t i n g  th e  c a r  i n " ,
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r e s p e c t i v e l y .  As  m e n t io n e d  in  t h e  m e t h o d o lo g y  c h a p t e r ,  each 

s e t  o f  s e n t e n c e s  was g i v e n  on a s e p a r a t e  d a y ,  and the  o r d e r  

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

r a n d o m iz e d  a c r o s s  s u b j e c t s  be tween T im e  1 and Time 2 .

R e p l i c a b i l i t y  o f  p e r f o r m a n c e  was measured  by 

c o m p a r in g  c o n s i s t e n c y  o f  s u b j e c t ' s  r e s p o n s e s  p e r  s e n te n c e  

a c r o s s  s e t s .  T h i s  was a c c o m p l i s h e d  by  c o u n t i n g  th e  number 

o f  s e n te n c e s  on w h i c h  a s u b j e c t  gave t h e  same ju d g m e n t  f o r  

an i l l - f o r m e d  s e n te n c e  a c r o s s  T ime 1 and  T im e 2 ,  w h e th e r  t h e  

re s p o n s e  was c o r r e c t  o r  i n c o r r e c t .  The p o s s i b l e  range  o f  

v a l u e s  was f r o m  0 t o  9 .  R e s u l t s  o f  s u b j e c t s "  p e r fo rm a n c e  

a c t u a l l y  r a n g e d  f r o m  3 t o  9 ,  w i t h  a mean r e p l i c a b i l i t y  s c o r e  

o f  7 . 6 5 ,  and a s t a n d a r d  d e v i a t i o n  o f  1 . 7 5 .  T w e n t y - f i v e  o f  

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

1 s t a n d a r d  d e v i a t i o n  o f  th e  mean.

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

p o o r l y  o r  v e r y  w e l l  showed a h i g h  d e g r e e  o f  s t a b i l i t y  in  

r e s p o n s e s  o b t a i n e d  be tween Time 1 and T ime 2 ,  and on Se t  1 

and S e t  2 .  F i g u r e  4 i l l u s t r a t e s  r e p l i c a b i l i t y  w i t h  mean 

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

T a b le  1 . N o te  f r o m  th e  d i s t r i b u t i o n  t h a t  th e  most  r e l i a b l e  

p e r fo r m a n c e  was e x h i b i t e d  by c h i l d r e n  who were  e i t h e r  h i g h l y  

u n s u c c e s s f u l  <0 WF p o i n t s )  o r  h i g h l y  s u c c e s s f u l  <9 WF 

p o i n t s )  a t  j u d g i n g  w e l l - f o r m e d n e s s .  I n  a d d i t i o n ,  f o r  th o s e  

c h i l d r e n  who d e m o n s t r a t e d  some w e l l - f o r m e d n e s s  jud g m e n t  

a b i l i t y ,  as  WF a b i l i t y  i n c r e a s e d ,  so  d i d  r e p l i c a b i l i t y .
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A r e l a t e d ,  th o u g h  i n d i r e c t ,  m e th o d  o f  m e a s u r in g  

t h e  c o n s i s t e n c y  o f  s u b j e c t s '  p e r fo rm a n c e  on t h e  WF ta s k  was 

t o  f o r m u l a t e  an e r r o r  a n a l y s i s  o f  th e  u n g r a m m a t i c a l  s e n te n c e  

p a i r s .  T a b le  2 i l l u s t r a t e s  how t h i s  m e a su re  o f  r e p l i c a ­

b i l i t y  was o b t a i n e d .

C om p a r ison  o f  th e  number o f  e r r o r s  made p e r  i te m  

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

e n c o u n te r e d  w i t h  each  member o f  a s e n te n c e  p a i r .  Examina­

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

e v id e n c e  as t o  w h e t h e r  a p a r t i c u l a r  c o n s t r u c t i o n  was e i t h e r  

d i f f i c u l t  f o r  s u b j e c t s  t o  comprehend o r  d i f f i c u l t  f o r  

s u b j e c t s  t o  j u d g e .  By s c a n n i n g  th e  p e r  s e t  co lum n in  T a b le  

2 ,  i t  may be seen t h a t  t h e  v a l u e s  o f  e r r o r s  be tw ee n  s e n te n c e  

p a i r  members d i f f e r e d  by  one o r  z e r o .  T h i s  p r o v i d e s  

e v id e n c e  f o r  th e  s t a b i l i t y  o f  p e r fo rm a n c e  by  s u b j e c t s  a c r o s s  

i n t e r v i e w s ,  e s p e c i a l l y  when c o n s id e r e d  a l o n g  w i t h  the  

r e p l i c a b i l i t y  d a t a  o f f e r e d  e a r l i e r .

R e c a l l  t h a t  t h e  f i r s t  s e n te n c e  p a i r  l i s t e d  in  

T a b le  2 <115 o f  t h e  s t i m u l u s  s e n te n c e s )  was a d d r e s s e d  in  the  

M e th o ds  c h a p t e r .  I t  i s  c l e a r  f r o m  th e  number o f  e r r o r s  

r e p o r t e d  on th e  T a b l e  t h a t  th e s e  s e n t e n c e s  w e re  o f  

p a r t i c u l a r  d i f f i c u l t y  f o r  th e  s u b j e c t s  i n  t h i s  s t u d y .  The 

s e n te n c e s  were n o t  i n c l u d e d  in  th e  a n a l y s i s  o f  r e s u l t s .  The 

r e a s o n ,  as e x p l a i n e d  i n  t h e  p r e v i o u s  c h a p t e r ,  was t h a t  

ag reem ent  may n o t  h a ve  been a p a r t  o f  t h e  c h i l d r e n ' s  

grammar, and t h e r e f o r e  th e  e r r o r s  may n o t  have been a
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r e f l e c t i o n  o f  t h e  c h i l d ' s  i n a b i l i t y  to. make gramma t  i c a l  i t y  

j u d g m e n t * .

CORRECTIONS OF WELL-FORMEDNESS JUDGMENTS

The w e l l - f o r m e d n e s s  j u d g m e n t  t a s k  i n c l u d e d  a 

p r o c e d u r e  f o r  e l i c i t i n g  c o r r e c t i o n s  f r o m  s u b j e c t s  in  

a d d i t i o n  t o  j u d g m e n t s .  Each t im e  a s e n te n c e  was r e j e c t e d  as 

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

c o r r e c t i o n ,  i n  t h e  f o r m  “ Can you f i x  i t ? " ,  i m m e d i a t e l y  

f o l l o w e d .  The number o f  p o s s i b l e  c o r r e c t i o n s  r a n g e d  f r o m  0 

t o  18 ,  b u t  c o u l d  a c t u a l l y  be no h i g h e r  th a n  th e  number o f  

s e n t e n c e s  t h a t  a s u b j e c t  r e j e c t e d .

Some e x a m p le s  o f  c o r r e c t i o n s  o f f e r e d  by  th e  

c h i l d r e n  were  ( f r o m  th e  d a t a  o f  1128, K a t i e  C . ) :  * G r o v e r

k i s s e d  — > G ro v e r  k i s s e d  E r n i e ;  *Who d i d  C o o k ie  M o n s te r  

s l e e p ?  — > Who d i d  C o o k ie  M o n s te r  s l e e p  w i t h ? ;  ( f r o m  th e  

d a t a  o f  H10, Shawn P . )  *Who d i d  t h e  dog b a r k ?  — > Who d i d  

t h e  dog  b a r k  a t ? ;  *The  b o y  t h e  c a r  was w a s h i n g  — > The b o y  

was w a s h in g  the  c a r  and he swam i n t o  a b a r .

As e x p l a i n e d  e a r l i e r ,  t h e  number o f  c o r r e c t  

c o r r e c t i o n s  g i v e n  by  a s u b j e c t  was r e p o r t e d  as  th e  t h i r d  

measure  o f  a t h r e e - p a r t  WF s c o r e  ( s e e  A p p e n d ix  B ) . 

C o r r e c t i o n s  d a t a  w ere  n o t  i n c l u d e d  i n  t h e  s t a t i s t i c a l  

a n a l y s i s  t h a t  d e t e r m in e d  a c h i l d ' s  l e v e l  o f  w e l l - f o r m e d n e s s  

ju d g m e n t  a b i l i t y .  H ow eve r ,  a p e r c e n t a g e  o f  c o r r e c t i o n s  was 

c a l c u l a t e d  f o r  t h e  14 s u b j e c t s  who p r o v i d e d  6 o r  more
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c o r r e c t  j u d g m e n ts  < 1 . e . ,  ro w s  ' 6 - 8 ' ,  an d  ' 9 '  o f  T a b le  1 ) .  

These v a l u e s  a p p e a r  i n  T a b le  3 in  th e  f o r m  o f  g ro u p  means by 

c e l l ,  as w e l l  as  p e r c e n t a g e s  o f  c o r r e c t i o n s  p r o v i d e d  by each 

o f  th e  c h i l d r e n .

V a l u e s  f o r  t h e  g ro u p e d  d a t a  i n d i c a t e  t h a t  s u b j e c t s  

who s c o r e d  be tw een  6 and 8 WF p o i n t s  ( n 33? )  o f f e r e d  c o r r e c t  

c o r r e c t i o n s  an a v e r a g e  o f  76’/. o f  th e  t i m e .  S u b j e c t s  w i t h  WF 

j u d g m e n t  s c o r e s  o f  ? <n*7> c o r r e c t e d  94X o f  t h e i r  j u d g m e n ts .  

W i t h  r e s p e c t  t o  i n d i v i d u a l  p e r f o r m a n c e ,  n o t e  t h a t  J a r r e d  P . ,  

th e  s u b j e c t  w i t h  t h e  l o w e s t  q u a l i f y i n g  s c o r e s  f o r  l e v e l  6 - 8  

WF <6 ju d g m e n ts  f o r  T ime 1, 4 j u d g m e n ts  f o r  T ime 2 > , a l s o  

o b t a i n e d  th e  l o w e s t  p e r c e n t a g e  o f  c o r r e c t i o n s  < i . e . ,  2 

c o r r e c t i o n s  o u t  o f  10 j u d g m e n t s ,  o r . 20 f o r  b o t h  d a y s ) .  The 

h i g h e s t  q u a l i f i e r  f o r  l e v e l  9 WF, K a t i e  C . ,  gave 9 j u d g m e n ts  

f o r  Time 1 and f o r  T ime 2 ,  and c o r r e c t e d  each r e j e c t e d  

s t i m u l u s  s e n te n c e  <18 o u t  o f  18 ,  o r  1 . 0 0 ) .  These  d a t a  o f f e r  

e v id e n c e  t h a t ,  a s  s u b j e c t s  became b e t t e r  a t  j u d g i n g  

w e l l - f o r m e d n e s s ,  t h e y  a l s o  became more p r o f i c i e n t  a t  

' r i g h t i n g '  th e  r e j e c t e d  u n g ra m m a t ic a l  s e n t e n c e s .
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CHAPTER V 

DISCUSSION

In  t h i s  c h a p t e r ,  t h e  e m p i r i c a l  g o a l s  t h a t  were  

p r e s e n t e d  a t  th e  end o f  t h e  L i t e r a t u r e  Rev iew  c h a p t e r  w i l l  

be  a d d r e s s e d .  Each g o a l  w i l l  be d i s c u s s e d  r e l a t i v e  t o  t h e  

m e th o d s  and r e s u l t s  o f  t h i s  s t u d y .

1 .  The study w i l l  demonstrate a developmental continuum o f  

c o ns e rv a t ion  a b i l i t y  t h a t  precedes complete success on the 

s tan d a rd  conservat ion t a s k .

The t a s k s  u se d  i n  t h e  p r e s e n t  s t u d y  t o  t e s t  

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

e n a b l i n g  us t o  c o n s t r u c t  a  d e v e lo p m e n ta l  c o n t i n u u m  o f  

c o n s e r v a t i o n  a b i l i t y .  The use o f  a m o d i f i e d  as  w e l l  as a 

s t a n d a r d  m ethod  o f  t e s t i n g  c o n s e r v a t i o n  b e h a v i o r  was ke y  in  

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

s u c c e s s  on th e  s t a n d a r d  t a s k  was e v id e n c e d .

The age ra n g e  g e n e r a l l y  r e p o r t e d  a s  b e i n g  

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

i s  m i d d l e  c h i l d h o o d ,  seven  t o  e le v e n  y e a r s  o l d  <Hakes e t  

a l . ,  1 9 8 0 | P i a g e t ,  1983}  P r a t t  and G r i e v e ,  1 9 8 4 ) .  A l l  o f  

t h e  s u b j e c t s  i n  th e  p r e s e n t  s t u d y  w ere  b e lo w  t h a t  a g e .  

H o w e v e r ,  r e s u l t s  r e p o r t e d  i n  t h e  p r e v i o u s  c h a p t e r  showed

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



58

t h a t  a t  l e a s t  some e v id e n c e  o f  c o n s e r v a t i o n  b e h a v i o r  was 

o b t a i n e d  f r o m  t w e n t y - s e v e n  o f  th e  t w e n t y - n i n e  s u b j e c t s ,  

c o v e r i n g  an age span f r o m  3 ) 5  -  6 \ 6 .  (See F i g u r e  1 . )

The r e s u l t s  o f  t h i s  s t u d y  may be compared  w i t h  

t h o s e  o b t a i n e d  by  Hakes e t  a l . ( 1 9 8 0 ) .  The age ra n ge  o f  

t h e i r  s u b j e c t s ,  4 - 8  y e a r s ,  r e p r e s e n t e d  th e  t r a n s i t i o n  p e r i o d  

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

o p e r a t i o n s .  I n  t h a t  s t u d y ,  t h e r e  were  no  c o n s e r v e r s  f o u n d  

among th e  4 -  t o  5 - y e a r - o l d  s u b j e c t s .  L i k e w i s e ,  i n  th e  

p r e s e n t  s t u d y ,  2 o f  t h e  3 s u b j e c t s  in  t h e  SC c a t e g o r y  were 

o v e r  age 6 ( i . e . ,  6 )1  and 6 ; 6 ) .  H ow eve r ,  t h e r e  was a 

s u b j e c t  aged 5 ; 0  who was a l s o  i n  t h e  SC c a t e g o r y ,  i n d i c a t i n g  

s u c c e s s  on the  s t a n d a r d  t a s k  a t  a y o u n g e r  age th a n  

p r e d i c t e d .

More i m p o r t a n t  th a n  th e s e  f i n d i n g s ,  t h o u g h ,  i s  the  

i n f o r m a t i o n  o b t a i n e d  f r o m  t h i s  s t u d y  a b o u t  t h e  24 s u b j e c t s  

whom Hakes and h i s  c o l l e a g u e s  w o u ld  have g ro u p e d  t o g e t h e r  in  

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

s c o r i n g  used  on t h e  m o d i f i e d  c o n s e r v a t i o n  t a s k  i n  t h i s  s t u d y  

c o n fo rm e d  t o  th e  s t a n d a r d  i n s t r u c t i o n s  and c o n s t r a i n t s  

d e v e lo p e d  by G o ld s c h m id  and B e n t l e r  ( 1 9 6 8 )  and used  by Hakes 

e t  a l  . ( 1 9 8 0 ) .  T h e r e f o r e ' ,  any s u c c e s s  on t h e  MC ta s k  showed 

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

p r e s e n t  i n  22 s u b j e c t s ,  r a n g i n g  in  age f r o m  3 ; 5  t o  6 ) 3 .  

T w e n ty  o f  th o se  y o u n g s t e r s  were  yo u n g e r  th a n  t h e  y o u n g e s t
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s u b j e c t s  in  the  Hakes e t  a l  . s t u d /  who d e m o n s t r a t e d  

c o n s e r v a t i o n  a b i l i t y .

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

t h a t  i s  g i v e n  t o  G e lm a n 's  <1982a)  t h e o r y  o f  an a c c e s s i n g  

a c c o u n t  o f  c o g n i t i v e  d e v e l o p m e n t .  R e p l i c a t i n g  G e lm a n 's  

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

c o m p le m e n ts  h e r  f i n d i n g s .  By m o d i f y i n g  th e  s t a n d a r d  t a s k  in  

t h e  t r a i n i n g  se g m en t ,  t h e  p r e s e n t  s t u d y  was a b l e  t o  go 

b e yon d  th e  Hakes e t  a l . r e s u l t s  and t o  a c c e s s  yo u n g  

c h i l d r e n ' s  a b i l i t y  t o  c o n s e r v e .  T w e n ty - tw o  c h i l d r e n  who 

f a i l e d  th e  t r a d i t i o n a l  P i a g e t i a n  t a s k s  were  a b l e  t o  c o n s e rv e  

number a c c o r d i n g  t o  s t a n d a r d  s c o r i n g  once t h e i r  p o t e n t i a l  

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

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

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

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

c o n t i n u u m .  The c o m b i n a t i o n  o f  th e  m o d i f i e d  t a s k  and  th e  

s t a n d a r d  t a s k  r e v e a l e d  an e m e rg e n t  v s .  an a l l - o r - n o n e  

a b i l i t y  t o  c o n s e r v e — somewhat in d e p e n d e n t  o f  a g e .  (See 

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

among c o n s e r v a t i o n  s c o r e s  v i s - a - v i s  a g e . )

Two s u b j e c t s  showed no s k i l l  on e i t h e r  c o n s e r v a ­

t i o n  t a s k .  T h i r t e e n  s u b j e c t s  showed a t  l e a s t  p a r t i a l  

s u c c e s s  on th e  m o d i f i e d  t a s k  ( P a r t i a l  MC>> a n o t h e r  n i n e  

c h i l d r e n  passed  th e  c r i t e r i o n  f o r  th e  MC O n ly  c a t e g o r y .  The 

n o t i o n  o f  an e m e rg in g  a b i l i t y  was s u p p o r t e d  b y  t h e  f a c t  t h a t
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no s u b j e c t  who f a i l e d  th e  m o d i f i e d  ta s k  su cce e d e d  on th e  SC 

t a s k • L i k e w i s e ,  th e  f i v e  s u b j e c t s  who o b t a i n e d  p o i n t s  on 

t h e  s t a n d a r d  c o n s e r v a t i o n  t a s k  <2 i n  t h e  P a r t i a l  SC 

c a t e g o r y ,  3 in  th e  SC c a t e g o r y )  a l l  su cce ed e d  on t h e  

m o d i f i e d  t a s k .

I n  c o n t r a s t ,  t h e  e x p e r i m e n t a l  d e s ig n  o f  t h e  Hakes 

e t  a l . <1980)  s t u d y  used o n l y  s t a n d a r d  c o n s e r v a t i o n  t a s k s ;  

t h e r e  was no m o d i f i c a t i o n  o f  t h e  p r o c e d u r e .  T h e i r  c a t e g o r y  

" c o n s e r v i n g "  c o r r e s p o n d s  t o  t h e  c a t e g o r y  SC i n  th e  p r e s e n t  

s t u d y ,  w h e re  a p e r f e c t  s c o r e  was o b t a i n e d  on th e  s t a n d a r d  

t a s k s  p r e s e n t e d .  " T r a n s i t i o n a l  c o n s e r v e r s "  i n  t h e  Hakes e t  

a l  . s t u d y  w o u ld  be th e  P a r t i a l  SC c a t e g o r y  members. More 

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

th e  t h r e e  c a t e g o r i e s  b e lo w  P a r t i a l  SC in  th e  p r e s e n t  s t u d y .  

Those  c h i l d r e n  p r o v i d e d  z e r o  o r  one c o n s e r v i n g  r e s p o n s e  

a c c o r d i n g  t o  s t a n d a r d  a d m i n i s t r a t i o n  and no c o n s e r v i n g  

e x p l a n a t i o n s .  Look a t  th e  a d d i t i o n a l  i n f o r m a t i o n  t h a t  was 

o b t a i n e d  by  th e  com b ined  p r o c e d u r e s  used  in  t h e  p r e s e n t  

s t u d y .  N o t  o n l y  was c o n s e r v a t i o n  b e h a v i o r  e v id e n c e d  in  

y o u n g e r  c h i l d r e n  th a n  in  t h e  Hakes e t  a l . s t u d y ,  b u t  more 

q u a l i t a t i v e ,  d e v e lo p m e n ta l  i n s i g h t  was o b t a i n e d  by  u s i n g  the  

m o d i f i e d  c o n s e r v a t i o n  ta s k  a s  w e l l  as  th e  s t a n d a r d  t a s k s .

S u p p o r t  f o r  th e  m e th o d s  used  in  t h e  p r e s e n t  s t u d y  

can be f o u n d  in  a c h a p t e r  b y  Brown and DeLoache ( 1 9 7 8 ) .

Th e y  w e re  w r i t i n g  on th e  s u b j e c t  o f  c h i l d r e n ' s  s e l f ­

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

d e v e l o p m e n t .  T h e /  b e l i e v e d  t h a t  d e v e lo p m e n t  can b e s t  be 

s t u d i e d  w i t h i n  t h e  f r a m e w o rk  o f  a t a s k  t h a t  i s  w i t h i n  th e  

c h i l d r e n ' s  r e p e r t o i r e  a c r o s s  a w id e  age ra n ge  and one t h a t  

a p p e a r s  t o  r e p r e s e n t  an i m p o r t a n t  c o g n i t i v e  a c t i v i t y .  

F u r t h e r ,  t h e y  p r o p o s e d  t h a t  t h e  s t a r t i n g ,  i n t e r m e d i a t e ,  and 

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

p o s s i b l e  t o  map a d e v e lo p m e n t a l  p r o g r e s s i o n .  A c c o r d i n g  t o  

Brown and DeLoache, t h e  t r a i n i n g  o f  such s k i l l s  s h o u l d  

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

e x t e r n a l i z i n g  th e  f l e x i b i l i t y  w i t h  w h ic h  th e  c h i l d  c o n t r o l s  

and g o v e r n s  h i s  own b e h a v i o r a l  r e p e r t o i r e  s h o u l d  be 

m e a s u r a b le  <p.  1 8 ) .  These c r i t e r i a  seem t o  have been met by 

t h e  m e th o d o lo g y  and s u b s e q u e n t  r e s u l t s  p r e s e n t e d  h e r e .

2 .  The study w i l l  t ra c e  the development o f  the a b i l i t y  to  

d i s c r im in a t e  w e l l - fo rm e d  from i l l - f o r m e d  sentences.

The a c c e p t a b i l i t y  t a s k  t h a t  was used i n  t h i s  s t u d y  

t o  e l i c i t  w e l l - f o r m e d n e s s  J u d g m e n ts  f r o m  s u b j e c t s  was 

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

m e t a l i n g u i s t i c  a b i l i t y  f o r  t h i s  t a s k .  S u b j e c t s  w e re  a b l e  t o  

d i s c r i m i n a t e  s e n te n c e s  t h a t  w e re  c o r r e c t  f r o m  th o s e  t h a t  

w e re  " n o t  t h e  r i g h t  way t o  s a y  i t , "  and r e s u l t s  o b t a i n e d  

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

c o n s t r u c t e d .
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Van K le e c k  <1984) d i s t i n g u i s h e d  be tween  two s t a g e s  

o f  l a n g u a g e  a w a re n e s s ,  a c c o u n t e d  f o r  b y  th e  c h i l d ' s  l e v e l  o f  

c o g n i t i v e  a b i l t y .  P r e o p e r a t i o n a l  c h i l d r e n  < be low  age 7 )  

were  t h o u g h t  u n a b le  t o  d e c e n t e r  a t t e n t i o n  and f o c u s .  As  a 

r e s u l t ,  t h e y  w o u ld  be u n a b le  t o  p r o v i d e  j u d g m e n ts  o f  

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

c o n t e x t u a l l y - b o u n d  c r i t e r i o n  o f  e v a l u a t i o n .  The c o n c r e t e  

o p e r a t i o n a l  c h i l d  <age 7 o r  o l d e r )  was c o n s i d e r e d  a b le  t o  

j u d g e  s e n t e n c e s  on th e  b a s i s  o f  s t r u c t u r e  because  o f  h i s / h e r  

d e c e n t e r i n g  a b i l i t y .

E v id e n c e  f o r  Van K l e e c k ' s  t h e o r y  was o b t a i n e d  f r o m  

th e  Hakes e t  a l . ( 1 9 8 0 )  s t u d y .  Based  upon th e  e x p l a n a t i o n s  

th e  s u b j e c t s  o f f e r e d  f o r  r e j e c t i n g  s e n t e n c e s ,  i t  was 

c o n c lu d e d  t h a t  4 -  and 5 - y e a r  o l d s  f o u n d  s e n te n c e s  

u n a c c e p t a b l e  because  o f  w ha t  was a s s e r t e d  r a t h e r  than  

because o f  s t r u c t u r a l  e r r o r s .  The 7 -  and 8 - y e a r - o l d  

s u b j e c t s  r a r e l y  gave c o n t e n t - o r i e n t e d  r e a s o n s  f o r  s e n t e n c e s  

t h e y  r e j e c t e d .

I n  c o n t r a s t ,  t w e n t y - t w o  c h i l d r e n  in  th e  p r e s e n t  

s t u d y  j u d g e d  a t  l e a s t  one i l l - f o r m e d  s e n te n c e  c o r r e c t l y  f o r  

Time 1 a n d / o r  T ime 2 .  E ig h t e e n  o f  them gave f o r m - b a s e d  

c o r r e c t i o n s ,  w h ic h  o f f e r s  e v id e n c e  t h a t  th e  s e n te n c e s  w e re  

b e in g  j u d g e d  on th e  b a s i s  o f  f o r m ,  n o t  c o n t e n t .  These d a t a  

appear  i n  t h e  WF c a t e g o r i e s  1 - 5 ,  6 - 8 ,  and 9 on T a b le  1 . A l l  

o f  th e  c h i l d r e n  were  b e lo w  age 7 ,  and 17 o f  them were b e lo w  

age 6 .
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F u r t h e r ,  we w ere  s u c c e s s f u l  i n  d e v e l o p i n g  a 

m easure  o f  m e t a l i n g u i s t i c  s k i l l  s u f f i c i e n t l y  s e n s i t i v e  t o  

r e v e a l  d e v e lo p m e n ta l  d i f f e r e n c e s  among o u r  s u b j e c t s .  U J i t h in  

th e  age span o f  t h e  p o p u l a t i o n ,  t h e r e  was a ra n g e  in  w e l l -  

f o rm e d n e s s  ju d g m e n t  s c o r e s  f r o m  0 t o  a p e r f e c t  9 p o i n t s .

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

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

s e n t e n c e s  and r e j e c t  them as s u c h .  As a r e s u l t ,  a b i l i t y  t o  

j u d g e  w e l l - f o r m e d n e s s  was shown t o  be an e m e rg in g  ( r a t h e r  

th a n  an a l l - o r - n o n e )  s k i l l .  I n d e p e n d e n t  o f  a g e ,  s k i l l  in  

j u d g i n g  s e n t e n c e s  was d i v i d e d  i n t o  th o s e  w i t h  no a b i l i t y  t o  

j u d g e  <0 p o i n t s ) ,  th o s e  w i t h  l i t t l e  a b i l i t y  t o  j u d g e  ( 1 - 5  

p o i n t s ) ,  th o s e  w i t h  m o d e r a t e l y  s t r o n g  a b i l i t y  t o  j u d g e  ( 6 - 8  

p o i n t s )  and th o s e  who s c o r e d  p e r f e c t l y  ( 9  p o i n t s ) .  And ,  

a p p r o x i m a t e l y  o n e - f o u r t h  o f  th e  samp le  was i n c l u d e d  in  each 

o f  t h e  l e v e l s  o f  w e l l - f o r m e d n e s s  j u d g m e n t  a b i l i t y .  (See 

F i g u r e  2 . )

T h u s ,  t h e  ra n g e  and d i s t r i b u t i o n  o f  s u b j e c t s "  

p e r fo r m a n c e  on t h e  w e l l - f o r m e d n e s s  j u d g m e n t  t a s k  o f f e r  

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

m e t a l i n g u i s t i c  s k i l l .  T h i s  f i n d i n g  co m p le m e n ts  th e  Hakes e t  

a l . ( 1 9 8 0 )  r e s u l t s  on an a c c e p t a b i l i t y  t a s k  w h i c h  y i e l d e d  

" t h e  a p pe a ra n ce  o f  a sm o o th ,  c o n t i n u o u s  i n c r e a s e  in  th e  

a b i l i t y  t o  j u d g e  d e v i a n t  s e n t e n c e s  t o  be u n a c c e p t a b l e "  ( p .  

7 9 )  .
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The r e s u l t s  o b t a i n e d  on t h e  w e l 1 —fo rm e d ne ss  

ju d g m e n t  t a s k  may be c r e d i t e d  t o  t h e  -form o f  e l i c i t a t i o n  

used  b y  th e  e x a m i n e r .  The i n f o r m a l  i n s t r u c t i o n  and 

i n t e r v i e w  t e c h n i q u e  was d e v e lo p e d  b y  C a i r n s  and M cDan ie l  

< 1 9 8 8 ) ,  and y i e l d e d  l i n g u i s t i c  j u d g m e n t s  f r o m  a l l  t w e n t y - t w o  

c h i l d r e n  who p a r t i c i p a t e d  in  t h e i r  s t u d y .  C h i l d r e n  were 

asked  t o  j u d g e  w h e t h e r  a s e n te n c e  was " t h e  r i g h t  way t o  s a y  

i t . ” T h i s  w o r d i n g  was c h o s e n ,  a l o n g  w i t h  t h e  i n t e r v i e w  

t e c h n i q u e ,  t o  keep th e  c h i l d r e n  f o c u s e d  on th e  w o rd s  and th e  

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

T h a t  same f o r m a t — w i t h  much o f  t h e  same w o r d i n g —  

was used  f o r  t h e  t r a i n i n g  p a r t  o f  t h e  w e l l - f o r m e d n e s s  

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

i n  e l i c i t i n g  j u d g m e n ts  on th e  sample  s e n t e n c e s  f o r  a l l  o f  

th e  s u b j e c t s  ( i . e . ,  2 9 ) .  The m e th o d s  o f  t h e  two  s t u d i e s  

d i f f e r e d ,  h o w e v e r ,  i n  t h a t  C a i r n s  and M c D a n ie l  g u id e d  t h e i r  

s u b j e c t s  more t h r o u g h  l o n g e r  t r a i n i n g  s e s s i o n s  in  th e  f i r s t  

two o f  th e  t h r e e  i n t e r v i e w s  h e l d .

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

be th e  r e a s o n  why seven  c h i l d r e n  who seemed t o  u n d e r s ta n d  

th e  t a s k  d u r i n g  t r a i n i n g  s c o r e d  z e r o  when j u d g i n g  the  

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

th e  i n t e r v i e w  c o n t e x t ,  though e f f e c t i v e  i n  e l i c i t i n g  

w e l l - f o r m e d n e s s  j u d g m e n t s ,  may be more s u c c e s s f u l  w i t h  young  

c h i l d r e n  i n  a n o n - t e s t i n g  s i t u a t i o n .  I n  t h a t  c o n t e x t ,  th e  

a d u l t  may o f f e r  f e e d b a c k  and p ro be  f o r  f u r t h e r  i n f o r m a t i o n
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a b o u t  t h e  c h i l d ' s  i n t u i t i o n s  th a n  w i t h  th e  m e th o d  u se d  in  

t h e  p r e s e n t  s t u d y .

The f a c t  t h a t  t h i s  s t u d y  and th e  C a i r n s  and 

M c D a n ie l  s t u d y  were a b l e  t o  e l i c i t  f o r m - b a s e d  Ju d g m e n ts  o f

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

e x p l a n a t i o n  t o  th e  Hakes e t  a l . ( 1 9 8 0 )  r e s u l t s  r e p o r t e d  

e a r l i e r .  Ule s u g g e s t  t h a t  t h e  c o n t e n t - b a s e d  j u d g m e n t s  Hakes 

e t  a l . o b t a i n e d  f r o m  4 -  and 5 - y e a r  o l d s  may have  been 

r e l a t e d  t o  th e  f o rm  o f  many o f  t h e  s t i m u l u s  s e n t e n c e s .  For

e x a m p le ,  a s e n te n c e  w i t h  'W o r d - o r d e r  c h a n g e s '  su ch  as  " *T h e

s t r i n g  ch a sed  th e  k i t t e n "  i s  n o t  g r a m m a t i c a l l y  i l l - f o r m e d ,  

i t  i s  s e m a n t i c a l l y  a n o m a lo u s ,  as  a re  s e n te n c e s  w i t h  

' S e l e c t i o n a l  r e s t r i c t i o n  v i o l a t i o n s '  such  as " * T h e  

p l a y g r o u n d  w a lk e d  t o  t h e  s t o r e , "  " *T h e  t e a c h e r  r e a d  a 

c h i c k e n , "  and " *T h e  s l e e p y  r o c k  was in  th e  m i d d l e  o f  th e  

r o a d . "

I n  a d d i t i o n ,  Hakes e t  a l . i n c l u d e d  s i x  s e n t e n c e s  

w h i c h  t h e y  s t a t e d  w ere  " b o t h  m e a n in g f u l  and s y n t a c t i c a l l y  

w e l l - f o r m e d ,  b u t  were  e m p i r i c a l l y  f a l s e "  ( p . 5 0 ) .  How c o u l d  

t h o s e  s t i m u l i ,  such as  " * T h e  b i g  f i s h  was sw imm ing  in  th e  

s a n d b o x "  be r e j e c t e d  on t h e  b a s i s  o f  f o rm  i f  t h e y  w ere  

s y n t a c t i c a l 1y c o r r e c t ?  T h e r e f o r e ,  s e n te n c e s  c o u l d  have been 

r e j e c t e d  by  s u b j e c t s  o f  a n y  age in  th e  Hakes e t  a l . s t u d y  on 

t h e  b a s i s  o f  "w h a t  t h e y  a s s e r t "  ( p .  8 5 ) ,  e s p e c i a l l y  f o r  th e  

t y p e s  o f  v i o l a t i o n s  e x e m p l i f i e d  in  th e  s e n te n c e s  a b o v e .
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3 .  The study M i l l  t ra c e  the development o f  the a b i l i t y  to  

o f f e r  c o r r e c t io n s  of  sentences r e j e c t e d  as i l l - f o r m e d .

The m e th o d o lo g y  d e v e lo p e d  f o r  t h i s  s t u d y ,  w h ic h  

i n c l u d e d  a j u d g m e n t - p l u s - c o r r e c t i o n s  p a r a d ig m  f o r  th e  

m e t a l i n g u i s t i c  t a s k ,  was s u c c e s s f u l  i n  e l i c i t i n g  c o r r e c t i o n s  

o f  s e n t e n c e s  t h a t  th e  c h i l d r e n  had r e j e c t e d  as  b e i n g  

i l l - f o r m e d .  The d i s t r i b u t i o n  o f  s u b j e c t s 7 p e r f o r m a n c e  

a l l o w e d  f o r  a d e v e lo p m e n ta l  c o n t i n u u m  t o  be c o n s t r u c t e d  o f  

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

F o r  any  s e n te n c e  t h a t  was r e j e c t e d  b y  a s u b j e c t  as 

b e i n g  i l l - f o r m e d ,  a c o r r e c t i o n  was r e q u e s t e d .  S in c e  i t  i s  

n o t  p o s s i b l e  t o  know th e  b a s i s  f o r  a c h i l d ' s  r e j e c t i n g  a 

s e n t e n c e ,  t h e  c o r r e c t i o n  d a t a  s e r v e d  t o  e n s u r e  th e  

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

c o n t e n t - b a s e d .  E i g h t e e n  o f  t h e  22 s u b j e c t s  who r e j e c t e d  a t  

l e a s t  one i l l - f o r m e d  s e n te n c e  f o r  T ime 1 a n d / o r  T ime 2 a l s o  

o f f e r e d  c o r r e c t i o n s  w h i c h  were  f o r m - b a s e d ,  and r e n d e r e d  the  

s e n te n c e  g r a m m a t i c a l .

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

c o r r e c t  r e j e c t e d  s e n t e n c e s ,  a t r e n d  may be seen in  th e  

g ro u p e d  d a t a  f r o m  th e  p r e s e n t  s t u d y .  (The seven  s u b j e c t s  

who a c c e p t e d  a l l  o f  th e  s e n te n c e s  were  n o t  a s k e d  f o r  

c o r r e c t i o n s . )  Of t h e  e i g h t  s u b j e c t s  who w ere  i n  t h e  1 -5  WF 

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

s e n te n c e  i n  a t  l e a s t  one i n t e r v i e w .
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The s u b j e c t s  who s c o r e d  6 o r  more WF p o i n t s  - for 

t h e i r  j u d g m e n ts  o f f e r e d  c o r r e c t i o n s  o f  s e n t e n c e s  d u r i n g  b o th  

i n t e r v i e w s .  T h e i r  d a t a  a r e  sum m ar ized  i n  T a b l e  3 .  Seven o f  

t h o s e ,  in  th e  6 - 8  WF c a t e g o r y ,  c o r r e c t e d  an a v e r a g e  o f  76’/. 

o f  t h e i r  r e j e c t e d  s e n t e n c e s .  The seven s u b j e c t s  i n  t h e  9 UJF 

c a t e g o r y  o f f e r e d  c o r r e c t i o n s  f o r  an a ve rag e  o f  94’/. o f  th e  

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

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

w i t h  a t t a i n m e n t  o f  c o n c r e t e  op®»'a t * on*  <many w e re  n o t  

c o n c r e t e  o p e r a t i o n a l )  can  s u p p l y  j u d g m e n ts  a b o u t  " t h e  r i g h t  

way t o  s a y "  s e n t e n c e s ,  and  f u r t h e r ,  can g i v e  f o r m - b a s e d  

c o r r e c t i o n s  o f  s e n t e n c e s  t h e y  r e j e c t  as i l l - f o r m e d .

The use o f  a j u d g m e n t  p l u s  c o r r e c t i o n  t a s k  in  th e  

p r e s e n t  s t u d y  p o i n t s  o u t  an i m p o r t a n t  w eakness  i n  t h e  P r a t t  

e t  a l . <1984) method  o f  u s i n g  c o r r e c t i o n s  as t h e  o n l y  

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

shown in  th e  f o l l o w i n g  i l l u s t r a t i o n  f r o m  t h i s  s t u d y .  The 

i n t e r v i e w e r  ( i n f o r m a l l y )  a t t e m p t e d  t o  d i s c o v e r  w h a t  th e  

c h i l d  was p r o c e s s i n g  when s / h e  a c c e p t e d  an i l l - f o r m e d  

s e n t e n c e .  I n t e r m i t t e n t l y ,  t h e  c h i l d  was a ske d  t o  r e p e a t  

w h a t  s / h e  h e a rd  as th e  s e n t e n c e  t h a t  was t o  be j u d g e d .

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

s t i m u l u s ,  b u t  r a t h e r  gave  th e  w e l l - f o r m e d  v e r s i o n  o f  w ha t  

was p r e s e n t e d .  The s u b j e c t  was t o l d  by th e  e x p e r i m e n t e r  

t h a t  t h a t  was n o t  w h a t  w as  s a i d .  The s t i m u l u s  was th e n
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r e - p r e s e n t e d  -for  th e  c h i l d ,  and was a c c e p t e d  a g a in  i n  i t s  

i l l —fo rm e d  s t a t e .

The above i l l u s t r a t i o n  e x e m p l i f i e s  a p o s s i b l e  

r e a s o n  f o r  s u b j e c t s 7 h i g h  p e r f o r m a n c e  on P r a t t  e t  a l . ' s  

morpheme d e l e t i o n  t a s k .  As  t h e  a u t h o r s  w r o t e ,  t h e  c h i l d r e n  

i n  t h a t  s t u d y ,  as  i n  t h e  p r e s e n t  o n e ,  may have 

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

s e n te n c e  p r e s e n t e d  t o  them" < p .  138> .  The use o f  a ju d g m e n t  

t a s k  made i t  p o s s i b l e  t o  ' c a t c h 7 t h e  c h i l d r e n  who 

s p o n t a n e o u s l y  e d i t e d  o r  c o r r e c t e d  a n om a lo us  s e n t e n c e s .

P r a t t  e t  a l . may have a c c e p t e d  such  c h i l d r e n ' s  r e s p o n s e s  as 

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

U h e re a s  i t  may n o t  be p o s s i b l e  t o  know th e  b a s i s  

f o r  a r e s p o n s e  i n  a j u d g m e n t - o n l y  t a s k  o r  even a j u d g m e n t -  

p l u s - e x p l a n a t i o n  t a s k  < P r a t t  e t  a l . ' s  c r i t i c i s m  o f  Hakes e t  

a l . ' s  m e t h o d o l o g y ) ,  a c o r r e c t i o n s - o n l y  t a s k  c a r r i e s  i t s  own 

unkno w n s .  T h e r e f o r e ,  a j u d g m e n t - p l u s - c o r r e c t i o n s  p a r a d ig m  

seems t o  y i e l d  th e  m os t  a c c u r a t e  i n f o r m a t i o n  a b o u t  a c h i l d ' s  

b a s i s  f o r  r e j e c t i n g  i l l - f o r m e d  s e n t e n c e s .

4 .  The s t u d y  w i l l  r e p l i c a t e  t h e  f i n d i n g  t h a t  m e ta ­

l i n g u i s t i c  a b i l i t y  c o - v a r i e s  w i t h  c o g n i t i v e  a b i l i t y ,  and

b o t h  o f  t h e s e  a b i l i t i e s  a r e  r e l a t e d  t o  a g e .

The a s p e c t  o f  m e t a l i n g u i s t i c  a w a re n e ss  t h a t  was

m easured  in  t h i s  s t u d y ,  w e l l - f o r m e d n e s s  ju d g m e n t  a b i l i t y ,
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was c o n t r a s t e d  w i t h  c o n s e r v a t i o n  s k i l l  as a measure  o-f 

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

S t a t i s t i c a l  a n a l y s i s  p e r f o r m e d  on th e  s u b j e c t s '  r e s p o n s e s  on 

th e  t h r e e  t a s k s  p r e s e n t e d  showed t h a t  m e t a l i n g u i s t i c  a b i l i t y  

c o v a r i e d  w i t h  c o g n i t i v e  a b i l i t y  r e l a t i v e  t o  age and 

i n d e p e n d e n t  o f  age.

S t a t i s t i c a l  a n a l y s i s  p e r f o r m e d  on th e  d a t a  f r o m  

th e  c o n s e r v a t i o n  t a s k s  and t h e  w e l l - f o r m e d n e s s  j u d g m e n t  t a s k  

w ere  p r e s e n t e d  in  th e  p r e v i o u s  c h a p t e r .  C o n s e r v a t i o n  

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

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

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

v a r i a b i l i t y  w i t h i n  th e  g e n e r a l  d e v e lo p m e n ta l  t r e n d  n o t e d .  

(See F I g u r e  1 . )

A n a l y s i s  o f  th e  r e l a t i o n s h i p  between age and th e  

a b i l i t y  t o  j u d g e  w e l l - f o r m e d n e s s  was a l s o  p e r f o r m e d .

S i m i l a r  t o  th e  r e s u l t s  f o r  c o n s e r v a t i o n  and age ,  t h e r e  was 

f o u n d  t o  be a s t a t i s t i c a l l y  s i g n i f i c a n t  c o r r e l a t i o n  be tw een  

a b i l i t y  t o  j u d g e  w e l l - f o r m e d n e s s  and a ge ,  a l t h o u g h  a g a in  

v a r i a b i l i t y  was f o u n d  when th e  d i s t r i b u t i o n  o f  r e s u l t s  was

e x a m in e d .  <See F i g u r e  2 . )  I n  a d d i t i o n ,  the  Pea rson

c o r r e l a t i o n  c o e f f i c i e n t  o f  . 3 4  i n d i c a t e d  a weaker

r e l a t i o n s h i p  between th e s e  tw o  a b i l i t i e s  than  was f o u n d

between  c o n s e r v a t i o n  and a ge .
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The s t a t i s t i c a l  r e l a t i o n s h i p  be tw een  ju d g m e n t  

a b i l i t y  and  c o n s e r v a t i o n  p e r fo r m a n c e  was a n a l y z e d  and 

p r e s e n t e d  i n  t h e  R e s u l t s  c h a p t e r .  <See T a b l e  1 . )  Bo th  th e  

Pearson  and  t h e  Spearman c o r r e l a t i o n  c o e f f i c i e n t s  were f o u n d  

t o  be h i g h l y  s i g n i f i c a n t  (P e a rs o n  £. » . 6 9 ,  p ( . 0 0 1 ;  S p e a r ­

man r  = . 7 0 ,  p = . 0 0 1 ) ,  t h u s  d e m o n s t r a t i n g  v a l i d i t y  f o r  th e  

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

c o - v a r y .  F u r t h e r m o r e ,  as i n d i c a t e d  i n  t h e  p r e v i o u s  c h a p t e r ,  

a h i g h ,  p o s i t i v e  c o r r e l a t i o n  be tw een  th e s e  two a b i l i t i e s  was 

m a i n t a i n e d  i n d e p e n d e n t  o f  age ( P e a r s o n  r  = . 6 5 ,  p ( .0 0 1  w i t h  

age p a r t i  a i l e d  o u t ) .

The f i n d i n g s  j u s t  r e p o r t e d  a r e  g e n e r a l l y  in  

ag reem en t  w i t h  th o s e  o f  Hakes e t  a l . ( 1 9 8 0 ) .  They  p e r f o r m e d  

a q u a l i t a t i v e  a n a l y s i s  o f  the  d a t a  f o r  m e t a l i n g u i s t i c  t a s k s  

(syn o n ym y ,  phoneme s e g m e n t a t i o n ,  and a c c e p t a b i l i t y )  and 

c o n s e r v a t i o n .  Th e y  used  c o n t i n g e n c y  c o e f f i c i e n t s  t o  

e v a l u a t e  t h e  i n t e r r e l a t i o n s h i p s  among t h e  4 t a s k s .  A l l  o f  

t h e i r  c o e f f i c i e n t s  were  s i g n i f i c a n t  b e yo n d  th e  .001 l e v e l s .  

Hakes e t  a l  . r e p o r t e d  t h a t  " t h e  s i g n i f i c a n t  c o r r e l a t i o n s  

among th e  p e r f o r m a n c e s  on th e  f o u r  t a s k s  i n d i c a t e  t h a t  

p e r fo rm a n c e  on each o f  th e  t a s k s  i s  r e l a t e d  t o  p e r fo rm a n c e  

on each o f  t h e  o t h e r s . . . "  ( p .  9 4 ) .

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

th e  p r e s e n t  s t u d y  u n d e r s c o r e s  r e s u l t s  o b t a i n e d  by U a n k o f f  

( 1 9 8 3 ) .  S t a t i s t i c a l  a n a l y s i s  was p e r f o r m e d  on d a t a  o b t a i n e d  

f r o m  a m b i g u i t y  d e t e c t i o n  t a s k s  ( l e x i c a l  and s t r u c t u r a l ) ,  a
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phonemic  s e g m e n t a t i o n  t a s k  and s t a n d a r d  P i a g e t i a n  

c o n s e r v a t i o n  t a s k s .  C o r r e l a t i o n  c o e f f i c i e n t s  o b t a i n e d  

be tween  a m b i g u i t y  d e t e c t i o n  and c o n s e r v a t i o n  w ere  p o s i t i v e  

and s i g n i f i c a n t .  L i k e w i s e ,  a " s t a t i s t i c a l l y  s i g n i f i c a n t ,  

s u b s t a n t i a l  and p o s i t i v e  r e l a t i o n "  was f o u n d  t o  e x i s t  

be tween  s e g m e n t a t i o n  a b i l i t y  and a b i l i t y  t o  c o n s e r v e .

I n  summary, r e s u l t s  o f  t h i s  s t u d y  add t o  th e  

g r o w i n g  body o f  e m p i r i c a l  e v id e n c e  s u p p o r t i n g  th e  n o t i o n  

t h a t  m e t a l i n g u i s t i c  a b i l i t y  (m e a su re d  i n  a v a r i e t y  o f  t a s k s )  

c o - v a r i e s  w i t h  c o g n i t i v e  a b i l i t y  (m e a s u re d  by  p e r fo r m a n c e  on 

c o n s e r v a t i o n  t a s k s ) .

9 .  The study w i l l  o b ta in  e m p ir ic a l  ev idence r e l a t i v e  to  the 

nature  of  the r e l a t i o n s h i p  between c o g n i t i v e  a b i l i t i e s  and 

m e t a l in g u is t i c  a b i l i t i e s .

The e x p e r i m e n t a l  t a s k s  t h a t  w e re  chosen  t o  a s s e s s  

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

e n a b le d  s t a t i s t i c a l  a n a l y s i s  t o  be p e r f o r m e d  on s u b j e c t s '  

r e s p o n s e s .  As a r e s u l t ,  e m p i r i c a l  e v id e n c e  was o b t a i n e d  

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

be tween th e s e  two  s k i l l  a r e a s .

As n o t e d  e a r l i e r ,  s t a t i s t i c a l  a n a l y s e s  u s i n g  

P ea rson  p r o d u c t - m o m e n t  c o r r e l a t i o n  and Spearman r a n k - o r d e r  

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

c o r r e l a t i o n  be tw een  th e s e  two s k i l l  a r e a s ,  w h ic h  was
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d i s c u s s e d  e a r l i e r  i n  t h i s  c h a p t e r .  (See S e c t i o n  4 . )  T h i s  

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

c o g n i t i v e  d e v e lo p m e n t  a re  r e l a t e d  a b i l i t i e s .  A Pearson  

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

i n d e p e n d e n t  o f  a g e .

R e s u l t s  o f  r e l a t e d  r e s e a c h  b y  Hakes e t  a l . (1 9 8 0 )  

and by U a n k o f f  ( 1 9 8 3 )  have a l r e a d y  been d i s c u s s e d .  

I n f o r m a t i o n  and e v id e n c e  o b t a i n e d  in  t h o s e  s t u d i e s  s u p p o r t s  

th e  v i e w  t h a t  c o g n i t i v e  a b i l i t y  p r e c e d e s  and d e t e r m in e s  

m e t a l i n g u i s t i c  a b i l i t y .  C o n s e r v a t i o n  was th e  measure  o f  

c o g n i t i v e  a c h ie v e m e n t  as i t  was in  t h e  p r e s e n t  s t u d y .  

However ,  o n l y  s t a n d a r d  a d m i n i s t r a t i o n  was u se d  in  th e  o t h e r  

two s t u d i e s .  The m e t a l i n g u i s t i c  t a s k s  have  v a r i e d :  Hakes

e t  a l . used  syn o n ym y ,  s e g m e n t a t i o n ,  and  a c c e p t a b i l i t y  t a s k s ;  

UJankoff  used  s e g m e n t a t i o n  and a m b i g u i t y  d e t e c t i o n  t a s k s .

Hakes e t  a l . r e a l i z e d  t h a t  t h e r e  was no one 

measure o f  g e n e r a l  m e t a l i n g u i s t i c  a b i l i t y  ( p . 9 1 ) .  However , 

t h e y  d e t e r m in e d  f r o m  t h e i r  q u a l i t a t i v e  a n a l y s i s  ( u s i n g  

c o n t i n g e n c y  c o e f f i c i e n t s )  t h a t  " p e r f o r m a n c e  on each o f  the  

m e t a l i n g u i s t i c  t a s k s  i s  c l o s e l y  r e l a t e d  t o  p e r fo rm a n c e  on 

th e  c o n s e r v a t i o n  t a s k s ” ( p .  9 4 ) .  Th e y  i n f e r r e d  t h a t  th e  

same v a r i a b l e ,  t h e  a b i l i t y  t o  d e c e n t e r ,  was r e f l e c t e d  in  

m e t a l i n g u i s t i c  p e r f o r m a n c e  as in  c o n s e r v a t i o n  ta s k  

p e r f o r m a n c e ,  and c o n c lu d e d  t h a t  d e v e l o p m e n t a l  changes  seen 

in  b o th  t a s k s  r e f l e c t e d  one u n d e r l y i n g  a b i l i t y .
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U a n k o f f  - found t h a t  t h e r e  w ere  no s u b j e c t s  in  th e  

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

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

A l s o ,  t h e r e  were  no p r e c o n s e r v e r s  i n  th e  h i g h e s t  c a t e g o r y  o f  

s e g m e n t a t i o n  a b i l i t y .  H er  r e s u l t s  l e d  t o  th e  c o n c l u s i o n  

t h a t  p e r fo r m a n c e  on t h e  m e t a l i n g u i s t i c  t a s k s  p r e s e n t e d  was 

d e p e n d e n t  upon th e  c h i l d ' s  l e v e l  o f  c o g n i t i v e  a b i l i t y  as  

m e a s u re d  by  a b i l i t y  t o  c o n s e r v e  on s t a n d a r d  P i a g e t i a n  t a s k s ,  

and  a g r e e d  w i t h  Hakes e t  a l . t h a t  th e  a b i l i t y  t o  d e c e n t e r  

u n d e r l a y  p e r fo rm a n c e  on b o t h  t a s k s .

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

c o n c l u s i o n s  o f  Hakes e t  a l . <1980)  and o f  U a n k o f f  ( 1 9 8 3 ) .

To  e xam ine  th e s e  r e s u l t s  f u r t h e r ,  l o o k  a t  th e  d i s t r i b u t i o n  

o f  s u b j e c t s  in  th e  c e l l s  o f  T a b l e  1. T h e re  were  f o u r  

s u b j e c t s  who a c h ie v e d  p e r f e c t  s c o r e s  o f  9 WF p o i n t s  who d i d  

n o t  s u c c e e d  f u l l y  on t h e  c o n s e r v a t i o n  t a s k s .  S u b j e c t  # 1 0 ,  

Shawn P . ,  was i n  t h e  P a r t i a l  MC c a t e g o r y .  The o t h e r  t h r e e  

c h i l d r e n ,  # 17 ,  N i c o l e  A . ,  # 1 6 ,  Hana M . ,  and # 1 2 ,  Dana T . ,  

s u c c e e d e d  a t  t h e  MC O n ly  l e v e l .

On th e  o t h e r  h a n d ,  i t  may be seen t h a t  t h e  o n l y  

t h r e e  s u b j e c t s  in  th e  SC c a t e g o r y  ( o b t a i n i n g  a p e r f e c t  s c o r e  

on t h e  s t a n d a r d  c o n s e r v a t i o n  t a s k )  a c h ie v e d  a p e r f e c t  s c o r e  

o f  9  p o i n t s  on th e  w e l l - f o r m e d n e s s  ju d g m e n t  t a s k  ( # 2 5 ,

Samara P . ,  # 26 ,  L a u re n  M . , and  #28 K a t i e  C . ) .  T h a t  i s ,  

t h e r e  w ere  no s u b j e c t s  i n  t h e  SC c a t e g o r y  a t  l o w e r  l e v e l s  o f  

w e l l - f o r m e d n e s s  ju d g m e n t  a b i l i t y .  The seven c h i l d r e n  who
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s c o r e d  a t  th e  6 - 8  WF l e v e l  d e m o n s t r a t e d  v a r y i n g  d e g r e e s  o f  

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

P a r t i a l  SC c a t e g o r y .  S u b j e c t s  i n  th e  1 -5  WF c a t e g o r y  

r e a c h e d  as h i g h  as MC O n l y ;  th o s e  w i t h  0 WF s c o r e s  o n l y  

p e r f o r m e d  a s  h i g h  as P a r t i a l  MC. U n l i k e  p r e v i o u s  r e s e a r c h  

w h i c h  c o n c lu d e d  t h a t  m e t a l i n g u i s t i c  s k i l l  d e pe n d s  upon 

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

a b i l i t y  t o  v i e w  la n g u a g e  a s  an o b j e c t  o f  a n a l y s i s  and 

r e f l e c t i o n  may r e s t r i c t  s u b j e c t s ' '  a b i l i t y  t o  s u c c e e d  on the  

s t a n d a r d  c o n s e r v a t i o n  t a s k .

In  summary, t h e  r e s u l t s  o f  th e  p r e s e n t  s t u d y  show 

t h a t  m e t a l i n g u i s t i c  a b i l i t y — t h a t  a b i l i t y  w h i c h  e n a b l e s  

l a n g u a g e  u s e r s  t o  a n a l y z e ,  r e f l e c t  u p on ,  and " p a y  s c r u p u l o u s  

a t t e n t i o n  t o "  la n g u a g e  f o r m — i s  n e c e s s a r y ,  a l t h o u g h  n o t  

s u f f i c i e n t ,  f o r  c h i l d r e n  t o  su c c e e d  on th e  s t a n d a r d  

a d m i n i s t r a t i o n  o f  P i a g e t i a n  c o n s e r v a t i o n  t a s k s .

Our i n t e r p r e t a t i o n  o f  th e  r e s u l t s  i s ,  

c o m p a r a t i v e l y  s p e a k i n g ,  n o t  as  s t r o n g  as  th e  one o f f e r e d  by 

D o n a ld s o n ,  who c o n c lu d e d  on t h e  b a s i s  o f  h e r  r e s e a r c h  t h a t  

la n g u a g e  i n f l u e n c e s  t h o u g h t .  L i k e w i s e ,  we d i d  n o t  f i n d  

s u p p o r t  f o r  th e  t h e o r y  p r o p o s e d  by  Hakes and h i s  c o l l e a g u e s .  

Our r e s u l t s  d i d  n o t  p r o v i d e  e v id e n c e  f o r  t h e  p r e s e n c e  o f  one 

u n d e r l y i n g  a b i l i t y ,  t h e  a b i l i t y  t o  d e c e n t e r ,  w h i c h  Hakes 

c o n c lu d e d  was n e c e s s a r y  f o r  s u c c e s s  on c o n s e r v a t i o n  and 

m e t a l i n g u i s t i c  t a s k s .  R a t h e r ,  t h e  r e s u l t s  o b t a i n e d  i n  th e  

p r e s e n t  s t u d y  s u g g e s t  t h a t  c h i l d r e n ' s  p e r f o r m a n c e  on th e
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s t a n d a r d  c o n s e r v a t i o n  t a s k  i s  a f f e c t e d  by  th e  m e th o d s  u s e d  

in  t h a t  t a s k .  The s t a n d a r d  t a s k  m e th o d o lo g y  i n c l u d e s  a t e s t  

o f  c o g n i t i v e  s k i l l ,  p l u s  a m e t a l i n g u i s t i c  component t h a t  

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

f i n d i n g s  o f  M c G a r r i g l e  and D o n a l d s o n ,  Rose and B l a n k ,  and 

Samuel and B r y a n t  p r e s e n t e d  i n  e a r l i e r  c h a p t e r s  l e n d  s u p p o r t  

t o  t h e  i d e a  t h a t  th e  s t a n d a r d  t a s k  i n s t r u c t i o n s  a re  

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

f r o m  s u b j e c t s '  e x p e c t a t i o n s .

E v id e n c e  f r o m  th e  p r e s e n t  s t u d y  i s  o f f e r e d  b y  th e  

d a t a  f r o m  th e  m o d i f i e d  c o n s e r v a t i o n  t a s k ,  where  the  

m i s l e a d i n g  c o n t e x t  was m e d ia t e d  b y  th e  t r a i n i n g  s e g m e n t .  

S u c c e s s f u l  p e r fo rm a n c e  was o b t a i n e d  on th e  s u b s e q u e n t  t e s t  

segm en t  f o r  24 c h i l d r e n  who f a i l e d  th e  s t a n d a r d  t a s k ,  and 

seemed t o  t a p  t h e i r  c o g n i t i v e  a b i l i t y .

T h e re  i s  a n o t h e r  p o i n t  t o  be made r e l a t i v e  t o  th e  

i s s u e  o f  c o g n i t i v e  a b i l i t i e s  and m e t a l i n g u i s t i c  a b i l i t i e s .  

A l t h o u g h  s t a t i s t i c a l  a n a l y s i s  o f  s u b j e c t s '  p e r f o r m a n c e  on 

th e  w e l l - f o r m e d n e s s  ju d g m e n t  t a s k  and  th e  c o n s e r v a t i o n  t a s k  

r e v e a l e d  t h a t  t h e y  were r e l a t e d ,  p e r h a p s  th e s e  s k i l l s  s h o u l d  

n o t  c o n t i n u e  t o  be e v a l u a t e d  a c c o r d i n g  t o  a c h i l d ' s  r e l a t i v e  

a b i l i t y  t o  su cce ed  on one o r  t h e  o t h e r .  I t  i s  p o s s i b l e  t h a t  

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

i s  a c o m p a r i s o n  o f  ' a p p l e s  and o r a n g e s ' .  Pe rhaps  th e  

v a r i o u s  m e th o d s  t h a t  have been u se d  t o  compare and c o n t r a s t  

t h e s e  tw o  a r e a s  o f  d e v e lo p m e n t  a r e  t r u l y  t a p p i n g  d i f f e r e n t
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f u n c t i o n a l  b a s e s .  A t h e o r y  d e v e lo p e d  b y  Howard G a rd n e r  

<1985) a d d r e s s e s  t h i s  i s s u e .

G a rd n e r  p ro p o s e d  a t h e o r y  o f  " m u l t i p l e  i n t e l -  

1 i g e n c e s , " c o n s i s t i n g  o f  s e v e r a l  r e l a t i v e l y  au tonomous human 

i n t e l l e c t u a l  co m p e te n c e s  < p . 8 > .  Each i n t e l l i g e n c e  must 

c o n t a i n  a s e t  o f  p r o b le m  s o l v i n g  s k i l l s  t h a t  e n a b le  th e  

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

e n c o u n t e r s  and t h e  p o t e n t i a l  f o r  c r e a t i n g  new p r o b le m s ,  

t h e r e b y  l a y i n g  th e  g ro u n d w o rk  f o r  t h e  a c q u i s i t i o n  o f  new 

know ledge  ( p .  6 1 ) .  I n  a d d i t i o n ,  each i n t e l l i g e n c e ,  i n  o r d e r  

t o  be d e f i n e d  as  s u c h ,  m us t  c o n fo rm  t o  a s e t  o f  c r i t e r i a  o r  

s i g n s ,  such a s t

1. P o t e n t i a l  t o  be d e s t r o y e d ,  o r  s p a r e d ,  i n  th e  e v e n t  

o f  b r a i n  damage.

2 .  E x i s t e n c e  o f  an i n d i v i d u a l  who e x h i b i t s  a h i g h l y  

uneven p r o f i l e  o f  a b i l i t i e s  and d e f i c i t s  < e . g . ,  i d i o t s  

s a v a n t s ,  p r o d i g i e s ) .

3 .  E x i s t e n c e  o f  i d e n t i f i a b l e  i n f o r m a t i o n - p r o c e s s i n g  

o p e r a t i o n s  o r  m echan ism s  w h ic h  can d e a l  w i t h  s p e c i f i c  k i n d s  

o f  i n p u t .

4 .  S u s c e p t i b i l i t y  t o  e n c o d in g  i n  a symbol s y s te m .  

(These  e xa m p le s  w e re  e x c e r p t e d  f r o m  a l a r g e r  l i s t  f o u n d  in  

G a r d n e r ,  1985 ,  p p .  6 3 - 6 7 . )

Exam p les  o f  i n t e l l i g e n c e s  i n c l u d e :  l i n g u i s t i c ,

m u s i c a l ,  1o g i c a l - m a t h e m a t i c a l , s p a t i a l ,  b o d i 1y - k i n e s t h e t i c  

and p e r s o n a l .  I n  a c c o rd a n c e  w i t h  G a r d n e r ' s  t h e o r y ,
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m e t a l i n g u i s t i c  t a s k s  ta p  a c h i l d ' s  l i n g u i s t i c  i n t e l l i g e n c e .  

I n  c o n t r a s t ,  c o n s e r v a t i o n  t a s k s  ( b a s e d  on P i a g e t ' s  model o f  

c o g n i t i v e  d e v e lo p m e n t )  a s s e s s  a c h i l d ' s  a b i l i t y  r e l a t i v e  t o  

l o g i c a l - m a t h e m a t i c a l  i n t e l l i g e n c e .  I f  t h a t  i s  th e  c a s e ,  

p e r f o r m a n c e  on t a s k s  m e a s u r in g  th e s e  tw o  s k i l l  a r e a s  may be 

t a p p i n g  r e l a t e d ,  b u t  d i s t i n c t  i n t e l l i g e n c e s .

To s u m m a r iz e ,  r e f e r  back  t o  th e  t h r e e  s u b j e c t s  who 

o b t a i n e d  p e r f e c t  s c o r e s  on th e  ju d g m e n t  t a s k  and on the  

s t a n d a r d  c o n s e r v a t i o n  t a s k .  We d o  n o t  assume t h a t  the  

l e v e l s  o f  a t t a i n m e n t  i n  each o f  t h e s e  a r e a s  i s  ' p e r f e c t , '  o r  

even e q u i v a l e n t .  I t  may be t h a t  t h e s e  s u b j e c t s '  

p e r f o r m a n c e s  on th e  two t a s k s  d i f f e r e d  i n  d i f f i c u l t y ,  o r  i n  

a b i l i t y ,  o r ,  p o s s i b l y ,  even In  i n t e l l i g e n c e s  b e in g  m e a s u re d .  

P e rh ap s  m e t h o d o l o g i c a l  and s t a t i s t i c a l  c o m p a r i s o n s  made 

between m e t a l i n g u i s t i c  " a p p l e s ” and c o g n i t i v e  " o r a n g e s "  do 

n o t  c o n t r a s t  s k i l l  a r e a s  w h ic h  a r e  p a r t s  o f  each o t h e r ,  b u t  

r a t h e r  a r e  co m p on e n ts  o f  G a r d n e r ' s  " f r u i t  s a l a d "  o f  m u l t i p l e  

i n t e l 1 i g e n c e s .
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CHAPTER V I  

SUMMARY AND CONCLUSIONS

T h i s  s t u d y  e x a m in e d  th e  r e l a t i o n s h i p  b e tw e e n  

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

d e v e lo p m e n t .  L e v e l  o f  c o g n i t i v e  d e v e lo p m e n t  was d e t e r m i n e d  

by  m e a s u r i n g  c o n s e r v a t i o n  a b i l i t y  on s e l e c t e d  t a s k s .  The 

m e t a l i n g u i s t i c  t a s k  m e a s u re d  c h i l d r e n ' s  a b i l i t y  t o  j u d g e  

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

C o n s e r v a t i o n  a b i l i t y  was measured  i n  tw o  w a y s .  A 

s e r i e s  o f  s t a n d a r d  P i a g e t i a n  t a s k s  was used t o  t e s t  

c o n s e r v a t i o n  o f  s u b s t a n c e ,  w e i g h t ,  and c o n t i n u o u s  q u a n t i t y .  

A m o d i f i e d  t a s k  was u s e d  t o  measure  c o n s e r v a t i o n  o f  num ber ,  

and was m ode led  a f t e r  a m e th o d  u se d  by Roche1 Gelman 

<1 9 8 2 a ) .

The m e t a l i n g u i s t i c  t a s k  measured  c h i l d r e n ' s  

a b i l i t y  t o  ju d g e  s e n t e n t i a l  w e l l - f o r m e d n e s s ,  and t o  g i v e  

c o r r e c t i o n s  f o r  s e n t e n c e s  t h a t  t h e y  r e j e c t e d  a s  b e i n g  

i l l - f o r m e d .  Two s e t s  o f  s e n t e n c e s  were  c o n s t r u c t e d  t o  t e s t  

t h e  same g ra m m a t ic  c o n s t r u c t s ,  w i t h  each s e t  d e s i g n e d  t o  

m a tch  a d i f f e r e n t  p i e c e  o f  a p p a r a t u s .

The s u b j e c t s  who p a r t i c i p a t e d  in  t h e  s t u d y  <aged 

3 ; 9  t o  6 ; 4 )  were  y o u n g e r  th a n  th o s e  p r e v i o u s l y  b e l i e v e d  t o  

be c a p a b le  o f  c o n s e r v i n g  and o f  s u p p l y i n g  f o r m - b a s e d  

j u d g m e n ts  and c o r r e c t i o n s  u s i n g  s t a n d a r d  m e th o d s .  T h i s
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a l l o w e d  a c o m p a r i s o n  t o  be made be tw een  s t u d i e s  u s i n g  

" t r a d i t i o n a l "  m e th o d s  o f  m e a s u r i n g  th e s e  two s k i l l  a r e a s ,  

and t h o s e  w he re  s t a n d a r d  p r o c e d u r e s  had been m i t i g a t e d  t o  

e f f e c t  c o n s e r v a t i o n  b e h a v i o r  a n d / o r  m e t a l i n g u i s t i c  a w a re n e ss  

i n  yo u n g  c h i l d r e n .  The c h i l d r e n  w e re  seen i n d i v i d u a l l y  - for 

two i n t e r v i e w s  on two s e p a r a t e  d a ys  w i t h i n  a w e e k ' s  t i m e .

F o r  T ime 1 ,  t h e y  w e re  g i v e n  th e  s t a n d a r d  c o n s e r v a t i o n  t a s k  

and one s e t  o f  s e n t e n c e s  f o r  t h e  ju d g m e n t  t a s k .  On T ime 2 ,  

t h e y  w e re  g i v e n  th e  m o d i f i e d  c o n s e r v a t i o n  t a s k  and the  

second  s e t  o f  s e n t e n c e s  f o r  t h e  j u d g m e n t  t a s k .

The r e s u l t s  y i e l d e d  s t a t i s t i c a l l y  s i g n i f i c a n t  

c o r r e l a t i o n s  be tween  w e l l - f o r m e d n e s s  ju d g m e n t  a b i l i t y  and 

age ( P e a r s o n  r » . 3 4 ) j  c o n s e r v a t i o n  a b i l i t y  and age (P e a rs o n  

r » . 5 5 > |  and  c o n s e r v a t i o n  a b i l i t y  and w e l l - f o r m e d n e s s  

ju d g m e n t  a b i l i t y  (P e a rs o n  r = . 6 9 ,  and r = . 6 5  i n d e p e n d e n t  o f  

a g e ) .  Each o f  t h e  s k i l l s  e xa m in e d  in  t h e  s t u d y  was shown 

e m p i r i c a l l y  t o  be d e v e l o p m e n t a l ,  e m e rg in g  g r a d u a l l y  i n s t e a d  

o f  b l o s s o m i n g  a l l  a t  o n c e .  R e s u l t s  were  g ro u p e d  i n t o  

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

a b i l i t y  and f o r  c o n s e r v a t i o n ,  r a n g i n g  f r o m  No A b i l i t y  t o  

P e r f e c t  p e r f o r m a n c e  f o r  each s k i l l  a r e a .  A l s o ,  i t  was f o u n d  

t h a t  t h e  r e p l i c a b i 1 i t y  o f  s u b j e c t s '  r e s p o n s e s  a c r o s s  

i n t e r v i e w s  i n c r e a s e d  as o v e r a l l  a b i l i t y  t o  j u d g e  w e l l -  

f o rm e d n e s s  i n c r e a s e d .

F u r t h e r ,  t h e  d a t a  o f f e r e d  e v id e n c e  t h a t  th e  

m e t a l i n g u i s t i c  s k i l l  o f  j u d g i n g  w e l l - f o r m e d n e s s  may be
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n e c e s s a r y ,  a l t h o u g h  n o t  s u f f i c i e n t ,  t o  p r e d i c t  s u c c e s s  on 

th e  s t a n d a r d  c o n s e r v a t i o n  t a s k  b e ca u se  o f  th e  l i n g u i s t i c  

n a t u r e  o f  t h a t  t a s k .  T h e re  w e re  no  s u b j e c t s  who a p p e a re d  in  

th e  h i g h e s t  c o n s e r v a t i o n  c a t e g o r y  <SC> who d i d  n o t  a l s o  

o b t a i n  a p e r f e c t  s c o r e  <9> on t h e  w e l l - f o r m e d n e s s  ju d g m e n t  

t a s k .  C o n v e r s e l y ,  t h e r e  w ere  f o u r  s u b j e c t s  who p e r f o r m e d  a t  

t h e  h i g h e s t  m e t a l i n g u i s t i c  l e v e l  who d i d  n o t  s c o re  any 

p o i n t s  on th e  s t a n d a r d  c o n s e r v a t i o n  t a s k .

A d d i t i o n a l  r e s u l t s  i n c l u d e d  c o r r e c t i o n s  g i v e n  by  

s u b j e c t s  f o r  s e n t e n c e s  t h a t  w e re  r e j e c t e d  as b e in g  i l l -  

f o r m e d .  T hese  d a t a  o f f e r e d  e v i d e n c e  t h a t  s u b j e c t s 7 

j u d g m e n t s  w e re  made on th e  b a s i s  o f  f o r m ,  and were n o t  

c o n t e n t - b a s e d  as was c o n c lu d e d  i n  p r e v i o u s  r e s e a r c h  < e . g . ,  

Hakes e t  a l . ,  1 9 8 0 ) .

Whereas i t  may n o t  be "ne w s"  t o  sa y  t h a t  th e  

m e th o d s  u s e d  in  any r e s e a r c h  w i l l  a f f e c t  th e  outcome o f  an 

e x p e r i m e n t ,  t h e  c o m b in a t i o n  o f  m e th o d s  used in  th e  p r e s e n t  

s t u d y  was u n i q u e .  Young c h i l d r e n  w e re  t e s t e d  on b o th  

w e l l - f o r m e d n e s s  ju d g m e n t  and c o n s e r v a t i o n  t a s k s  u s i n g  

s t a n d a r d  and  n o n - s t a n d a r d  t e c h n i q u e s .  They  were  a ske d  t o  

j u d g e  b o t h  w e l l - f o r m e d  and i l l - f o r m e d  s e n t e n c e s ,  and t o  

c o r r e c t  t h o s e  t h a t  t h e y  j u d g e d  t o  be i l l - f o r m e d .

R e s u l t s  o f  t h i s  s t u d y  r e v e a l e d  th e  f o l l o w i n g :

1 . M e t a l i n g u i s t i c  a b i l i t y  and c o n s e r v a t i o n  a b i l i t y  c o - v a r y .
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2 .  A c o n t in u u m  o f  w e l  1 —fo rm e d n e ss  ju d g m e n t  a b i l i t y  was 

d e v e lo p e d ,  an d ,  i n  c o n t r a s t  w i t h  p r e v i o u s  r e s e a r c h ,  i n c l u d e d  

su cce ss - fu l  p e r f o r m a n c e  by  young  c h i l d r e n .

3 .  A c o n t in u u m  o f  c o n s e r v a t i o n  a b i l i t y  was d e v e l o p e d ,  and ,  

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

p e r f o rm a n c e  by yo u n g  c h i l d r e n ,  e s p e c i a l l y  w i t h  t h e  use o f  

th e  m o d i f i e d  t a s k .

4 .  Success  on t h e  m o d i f i e d . c o n s e r v a t i o n  t a s k ,  e s p e c i a l l y  

f o r  c h i l d r e n  who d i d  n o t  su cce e d  on th e  s t a n d a r d  t a s k ,  

s u p p o r t e d  G e lm a n 's  a c c e s s i n g  a c c o u n t  o f  c o g n i t i v e

d e v e l o p m e n t .

5 .  E v id e n c e  t h a t  w e l l - f o r m e d n e s s  ju d g m e n t  a b i l i t y  was 

needed in  p a r t  t o  s u c c e e d  on th e  s t a n d a r d  c o n s e r a t i o n  t a s k  

s u p p o r t e d  r e s e a r c h  b y  D ona ldso n  and h e r  c o l l e a g u e s .  T h a t  

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

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

s c r u p u l o u s  a t t e n t i o n  t o  la n g u a ge  f o r m ,  i n  o r d e r  t o  succeed  

on th e  s t a n d a r d  P i a g e t i a n  ta s k  o f  c o n s e r v a t i o n  because  o f  

t h e  lan g u a ge  componen t  b u i l t  i n t o  th e  s t a n d a r d  tw o - ju d g m e n t  

t a s k  a d m i n i s t r a t i o n .

In  summary, we o f f e r  t h a t  m easu re m e n t  o f  th e  

a b i l i t y  t o  c o n s e r v e  u s i n g  th e  s t a n d a r d  t a s k  i s  c o n fo u n d e d  by 

a l i n g u i s t i c  com ponen t  c r e a t e d  by th e  t w o - j u d g m e n t  

p r o c e d u r e .  The f i n d i n g s  o f  th e  p r e s e n t  s t u d y  echo  the  

c o n c l u s i o n s  o f  r e s e a r c h  by  D o n a ld s o n ,  Rose and B l a n k ,  and 

Samuel and B r y a n t  t h a t  t h e  s t a n d a r d  p r o c e d u r e  i n c l u d e s
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m is c u e s  t h a t  a f f e c t  t h e  r e s u l t * ,  e s p e c i a l l y  i f  th e  s u b j e c t  

c a n n o t  te a s e  a p a r t  t h e  a c t u a l  c o g n i t i v e  phenomenon b e i n g  

t e s t e d  f r o m  th e  c o n t e x t  i n  w h ic h  i t  i s  b e i n g  p r e s e n t e d .  The 

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

c o n s e r v a t i o n  t a s k  s e r v e s  t o  impede p e r fo r m a n c e  and s u c c e s s ,  

e s p e c i a l l y  f o r  yo u ng  c h i l d r e n .

I n  a d d i t i o n ,  t h e r e  was l a c k  o f  s u p p o r t  in  th e  

p r e s e n t  s t u d y  f o r  c o n c l u s i o n s  made by Hakes and by  W a n k o f f  

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

and a t t e n t i o n )  was ' t h e  c e n t e r '  o f  b o t h  m e t a l i n g u i s t i c  and 

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

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

a l t h o u g h  r e l a t e d  a b i l i t i e s  ( o r  i n t e l l i g e n c e s  t o  use Howard 

G a r d n e r ' s  t e rm )  a re  b e i n g  ta p p e d  in  each o f  th e  e x p e r i m e n t a l  

t a s k s  t h a t  was e x a m in e d .  T h a t  i s ,  l i n g u i s t i c  i n t e l l i g e n c e  

u n d e r l i e s  th e  m e t a l i n g u i s t i c  t a s k ,  and 1o g i c a l - m a t h e m a t i c a l  

i n t e l l i g e n c e  f o r m s  th e  b a s i s  o f  P i a g e t ' s  model  o f  c o g n i t i v e  

d e v e lo p m e n t  b e i n g  a s s e s s e d  th r o u g h  th e  a d m i n i s t r a t i o n  o f  th e  

s t a n d a r d  c o n s e r v a t i o n  b a t t e r y .

A l o n g  w i t h  th e  r e s u l t s  t h a t  have been d i s c u s s e d ,  

t h e r e  a re  a l s o  s e v e r a l  i m p l i c a t i o n s  t h a t  a r i s e  f r o m  th e  

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

c o n s e r v a t i o n  a b i l i t y  and m e t a l i n g u i s t i c  p e r fo r m a n c e  shows 

th e  im p o r ta n c e  o f  c o n s i d e r i n g  th e  c h i l d ' s  l e v e l  o f  

l i n g u i s t i c ,  m e t a l i n g u i s t i c ,  and c o g n i t i v e  f u n c t i o n i n g  when 

p l a n n i n g  r e m e d i a t i o n .  A f t e r  a l l ,  c o m m u n ic a t i v e  co m p e ten ce ,
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w h ic h  i s  th e  a b i l i t y  t o  u s *  language  in  w ays  t h a t  a re  

a p p r o p r i a t e  t o  a s i t u a t i o n ,  i s  th e  goa l  o f  s p e e c h -1 a n g u a g e  

i n t e r v e n t i o n ,  and  encompasses  a l l  o f  th e s e  a r e a s .

In  c o n t r a s t ,  th e  d i f f e r e n c e  t h a t  was d i s c o v e r e d  

be tween  th e  c o g n i t i v e  and m e t a l i n g u i s t i c  b a s e s  f o r  

d e v e lo p m e n t  o f  t h e  s k i l l s  exam ined  in  t h i s  s t u d y  s e r v e s  as a 

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

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

th o u g h  r e l a t e d  s k i l l  and s h o u l d  be t a u g h t  w i t h  t h a t  

u n d e r s t a n d i n g .  I n  a d d i t i o n  t o  r e m e d i a t i o n ,  t h e  e v id e n c e  

t h a t  was o b t a i n e d  a b o u t  t h e  i n t e r f e r e n c e  o f  la n g u a g e  in  the  

a d m i n i s t r a t i o n  o f  t h e  s t a n d a r d  c o n s e r v a t i o n  t a s k  shows the  

i m p o r ta n c e  o f  p e r f o r m i n g  a t a s k  a n a l y s i s  when l o o k i n g  a t  

f o r m a l  and i n f o r m a l  a sse ssm e n t  t o o l s .  I n  t h a t  w a y ,  th e  

e x a m in e r  may be e n s u r e d  t h a t  s / h e  i s  t r u l y  m e a s u r i n g  w h a t  i s  

c l a i m e d  t o  be t e s t e d .

The e a r l y  e v id e n c e  o f  m e t a l i n g u i s t i c  s k i l l  f o u n d  

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

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

r e a d i n e s s  w i t h  r e s p e c t  t o  a b i l i t y  t o  a n a l y z e  and pay 

a t t e n t i o n  t o  la n g u a g e  f o r m .  S u p p o r t  f o r  t h i s  v i e w  was 

o b t a i n e d  in  a r e c e n t  l o n g i t u d i n a l  s t u d y  c o n d u c t e d  by  Tunmer 

and h i s  c o l l e a g u e s  <Tunmer ,  H e r r im a n ,  and N e s d a l e ,  1 9 8 8 ) .  

Th e y  exam ined  th e  r e l a t i o n s h i p  between m e t a l i n g u i s t i c  

a b i l i t i e s  and w h a t  t h e y  r e f e r r e d  t o  as ' c r y p t a n a l y t i c  

i n t e n t 7 ( i . e . ,  t h e  r e l a t i o n s h i p  o f  p r i n t  t o  sp o ken  la n g u a g e )
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and K now ledge  o f  grapheme-phoneme c o r r e s p o n d e n c e .  Th e y  

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

a w a r e n e s s ,  s y n t a c t i c  a w a re n e s s ,  and p r a g m a t i c  a w a r e n e s s ) ,  

b o t h  p r e r e a d i n g  and r e a d i n g  a c h ie v e m e n t  t e s t s ,  a t e s t  o f  

r e c e p t i v e  v o c a b u l a r y  a b i l i t y ,  and m e a su re s  o f  c o n c r e t e  

o p e r a t i o n a l  t h o u g h t  t o  o v e r  100 c h i l d r e n  o v e r  a t w o - y e a r  

p e r  i o d .

The r e s u l t s  o b t a i n e d  b y  Tunmer e t  a l . ( 1 9 8 8 )  

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

s k i l l s — e s p e c i a l l y  s y n t a c t i c  a w a re n e s s — and b e g i n n i n g  

r e a d i n g  i n  f i r s t  and se co nd  g r a d e r s .  P h o n o l o g i c a l  a w a re n e ss  

was seen  as  a i d i n g  l e t t e r - n a m e  kn o w le d g e  and b e in g  

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

The p r o c e d u r e s  u se d  and r e s u l t s  o b t a i n e d  in  t h i s  

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

i n f o r m a t i o n  a b o u t  th e  i s s u e s  t h a t  were  a d d r e s s e d .  I t  i s  

hoped  t h a t  f u t u r e  r e s e a r c h  w i l l  be c o n d u c t e d  t o  p u r s u e  th e  

n o t i o n s  t h a t  were  e x p l o r e d  h e r e .

Because o f  th e  s u c c e s s f u l  r e s u l t s  t h a t  were  

o b t a i n e d  by  m o d i f y i n g  th e  s t a n d a r d  number c o n s e r v a t i o n  t a s k ,  

t h e  q u e s t i o n  a r i s e s  w h e t h e r  m o d i f i c a t i o n  o f  th e  m e th o d s  f o r  

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

c o n s e r v i n g  b e h a v i o r  in  young  c h i l d r e n .  E i t h e r  a t r a i n i n g  

t a s k  c o u l d  be used  l i k e  th e  one i n  t h i s  s t u d y ,  o r  a 

m o d i f i c a t i o n  o f  th e  i n s t r u c t i o n s  c o u l d  be t r i e d  such  as  th e
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o n e - j u d g m e n t  m e thod  u se d  b y  Rose and B la n k  and r e p l i c a t e d  by 

Samuel and B r y a n t .  As  an e x a m p le ,  t o  t r a i n  c o n s e r v a t i o n  o f  

v o lu m e ,  p e rh a p s  th e  c h i l d  c o u l d  p e r f o r m  th e  t r a n s f o r m a t i o n  

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

th e n  r e s t o r e  i t  t o  t h e  o r i g i n a l  shape and s i z e  t o  r e s t o r e  

e q u i v a l e n c e .  The f a c t  t h a t  t h e  c h i l d  does t h e  m a n i p u l a t i o n  

may f a c i l i t a t e  h i s / h e r  r e a l i z i n g  t h a t  th e  p r e -  and  p o s t -  

t r a n s f o r m a t i o n  p l a y - d o h  masses  a re  " t h e  sam e."

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

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

p r e s e n t e d  as  w e l l  u s i n g  th e  i n t e r v i e w  t e c h n iq u e  t h a t  was 

s u c c e s s f u l  in  t h i s  s t u d y .  Ju d gm e n ts  o f ,  f o r  e x a m p le ,  

p a r a p h r a s i n g ,  a m b i g u i t y  d e t e c t i o n ,  a n d / o r  synonymy c o u l d  be 

e l i c i t e d  f r o m  young  c h i l d r e n .  P e rh a p s  th e  e x t e n d e d  p r o b i n g  

o f  s u b j e c t s 7 r e s p o n s e s  u se d  b y  C a i r n s  and M cD a n ie l  i n  t h e i r  

s t u d y  c o u l d  be c o n t r a s t e d  w i t h  th e  m e thod  used  in  t h i s  s t u d y  

t o  see i f  t h a t  was th e  r e a s o n  f o r  t h e i r  s u c c e s s  i n  e l i c i t i n g  

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

v i e w e d .  R e c a l l  t h a t  seven  o f  t h e  t w e n t y - n i n e  c h i l d r e n  in  

o u r  s t u d y  o f f e r e d  c o r r e c t  j u d g m e n t s  i n  t r a i n i n g  and none on 

th e  t e s t i n g  p o r t i o n  when no  a s s i s t a n c e  c o u l d  be g i v e n .

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

be a n a l y z e d  r e l a t i v e  t o  s u b j e c t s 7 p e r fo rm a n c e  on s e v e r a l  

c o n s e r v a t i o n  t a s k s  as s u g g e s t e d  a b o v e .  I t  may be d i s c o v e r e d  

t h a t  some m e t a l i n g u i s t i c  s k i l l s  a re  more h i g h l y  c o r r e l a t e d  

w i t h  c o g n i t i v e  d e v e lo p m e n t  t h a n  o t h e r s ,  and more
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s p e c i f i c a l l y ,  w i t h  c e r t a i n  t y p e s  o f  c o n s e r v a t i o n  th a n  w i t h  

o t h e r s .

Because  o f  th e  f i n d i n g  t h a t  l a n g u a g e  i n t e r f e r e s  

w i t h  s u c c e s s  on s t a n d a r d  c o n s e r v a t i o n  t a s k s ,  p e rh a p s  th e  

a d m i n i s t r a t i o n  o f  two  s t a n d a r d  c o g n i t i v e  t a s k s —  

c o n s e r v a t i o n  and one t h a t  d o e s n ' t  seem t o  e n t a i l  a 

m e t a l i n g u i s t i c  com p on e n t— w o u ld  y i e l d  d a t a  t o  i d e n t i f y  t r u e  

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

i n f l u e n c e s .  E xam p les  o f  a p p r o p r i a t e  c o g n i t i v e  t a s k s  

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

c l a s s i f i c a t i o n  o r  s e r i a t i o n ,  w h e re a s  a t a s k  l i k e  c l a s s  

i n c l u s i o n  may r e l y  upon m e t a l i n g u i s t i c  a w a re n e s s  in  a 

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

t a s k .

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

v a r i a t i o n s  t h a t  have been s u g g e s t e d ,  t h e  p r e s e n t  r e s e a r c h  

d e s ig n  s h o u l d  be r e p l i c a t e d  in  o r d e r  t o  v e r i f y  th e  r e s u l t s  

t h a t  have been o b t a i n e d  h e r e .  More yo u ng  c h i l d r e n  who can 

succeed  on s t a n d a r d  c o n s e r v a t i o n  t a s k s  s h o u l d  be t e s t e d  t o  

c o r r o b o r a t e  th e  f i n d i n g s  on th e  w e l l - f o r m e d n e s s  Judgment 

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

s t u d y  s u c c e e d e d  in  a d d in g  new i n f o r m a t i o n  t o  th e  e x i s t i n g  

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

and c o g n i t i v e  s k i l l s  i n  young c h i l d r e n ,  f u r t h e r  r e s e a r c h  i s  

needed t o  e x p l o r e  th e  q u e s t i o n s  r a i s e d  h e r e ,  t o  o b t a i n  new
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i n s i g h t  i n t o  e v a l u a t i n g  th e s e  two i m p o r t a n t  a r e a s  o f  c h i l d  

d e v e l o p m e n t .
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Tabic 1. S ub jects" Performance on Wei1-Formedness Judgment 

and Conservation Tasks

Continuum o f Conservation A b i l i t y

No Con- P a r t ia l MC P a r t ia l

UF Score se rva tio n  MC Only SC SC Tota l

0 2 9 0 0 0 7

1-5 0 5 3 0 0 8

4-8 0 2 3 2 0 7

9 0 1 3 0 3 7

To ta l 2 13 9 2 3 2?

N ote. MC 3 M od ified  C onservation} 3C = Standard C onservation.

UF ■ Well-Formedness judgments.
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Tab ic  2 . E rro r A na lys is  o f Well-Formedness Judgments o f 

Ungrammatical Sentences

Errors®

Set Sentence Per Set T o ta l

1 *Grover and Cookie Monster was on the sp in n e r. 9

2 *The man and woman was in  the c a r . 10 19

1 *Grover k issed . 6

2 *The woman pushed. 7 13

1 *Uhere Cookie Monster was going? 4

2 *Uhere the dog was going? 3 7

1 *was opening the door. 3

2 *was opening the doors. 2 5

1 *Uho d id  Cookie Monster sleep? 2

2 «Who d id  the dog bark? 1 3

1 *B e rt the handle was tu rn in g . 2

2 *The boy the car was washing. 1 3
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Tabic 2 (con tinued)

E rro rs *

Set Sentence Per Set Tota l

1 *The Count Bert k issed .

2 *The dog the man lic k e d .

1

2

1 *The Count went the s ta ir s .

2 *The nan went the s to re .

1

2

1 «Bert was look ing  a t h e rs e lf in  the m ir ro r .

2 *The woman was d r iv in g  h im se lf to  the s to re .

1 *E rn ie  was going the s lid e  down.

2 »The man was s i t t in g  the car in .

0

0

a The va lues presented in  the E rro rs  columns o f th is  ta b le  represent 

data fo r  on ly  those 14 sub jec ts  who judged more than h a lf  o f the i l l -  

formed sentences c o r re c t ly  fo r  Time 1 and/or Time 2 . T he re fo re , the to ta l 

number o f judgments per co n s tru c tio n  is  28.
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Table 3 . Percentage o-f C o rre c tio n s  o f Well-Formedness Judgments 

By Group

C onservation A b i l i t y

No Con- P a r t ia l  MC ' P a r t ia l 

UF Score se rva tion  MC Only SC SC x

6-8 --------- .50

<n«2>

.90

<n=3>

.87

<n“ 2>

— .76

<n«7>

9 --------- 1.0

<n*=l>

.92

<n=>3)

--------- .90

<n=*3)

.94

<n*7)

X .67

<n=3)

.91

<n»6>

.87

<n»2)

.90

<n=3)

N o te . The values presented are the data fo r  on ly  those 14 su b je c ts  who 

s u c c e s s fu lly  judged more than h a lf  o f the i l l- fo rm e d  sentences fo r  Time 1 

and/o r Time 2.

MC *  M o d ifie d  Conservation! SC *  Standard Conservation.

UF ■ Well-Formedness judgments.
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C o n s t r u c t  i on

C a te g o r y

SC

P a r t i a l

SC

MC 

Onl y

P a r t  i a l  

MC

No 

C n s v t n .

M i l l  

0 3

I I

XX X X

X
X

I I I I I

X XX

XX X 
X XX XX 

X X

I I I I II I I I  I

4 ; 0  4 ',6 5 ; 0  5 ?6

Age ( y e a r s }  m o n th s )

I I I I I 

6

I I I I I 

0 6 ; 6

MC =» M o d i f i e d  C o n s e r v a t i o n  

SC =  S t a n d a r d  C o n s e r v a t i o n

F i o u r e  1. P e r fo rm a n c e  on th e  c o n s e r v a t i o n  t a s k s  as 

a f u n c t i o n  o f  ag e .
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We 11-F o rm e d n e s s
Judgment
C a t e g o r y

9

1 1 
1 I 
1 i 
1 1 
1 1

1 1 
1 1 

X I 1 
1 1 
1 1

1 1 
1 1 

X XX X 1 
1 1 
1 1

I I 
1 1 
IX  X 
1 1

6 - 8

1 I 
1 1 
i XI 
1 i 
1 1

1 1 
1 I 
1 XI 
1 1 
1 1

1 1 
1 1 

X X 
1 1 
1 1

I 1 
1 1 
IX  X 1 
1 X 1

1 -5

1 I 
1 1 
I 1 
1 1 
1 1

1 1 
1 1 
1 X X 
1 1 
1 1

1 1 
X 1 i 
X X X I  
X X 1 

1 1

1 1 
I 1 
1 1 
1 1 
1 1

0

1 1 
i 1 
1 1 
1 1 
1 1

1 1 
1 1 
1 X I X 
I X 1 
1 1

1 1 
1 1 

XX I X 1 
X 1 i 

1 1

1 1 
1 1 
1 1 
1 1 
1 1

1 1 I 1 1 1 1 
1 I

1 1 1 1 1 I I  I 1 1 1 1 1 
1 1

I I  1 1 1 1 1 1 1 1 1 1 1 
1 1

1 1 1 1 1 I I 11 
1 i

3 ; 6  4 j 0  4 ; 6  5 ; 0  5 ; 6  6 ; 0  6 ; 6

Age ( y e a r s ?  m o n th s )

F i g u r e  2 . P e r fo rm a n c e  on th e  w e l l - f o r m e d n e s s  ju d g m e n t  t a s k  
as  a f u n c t i o n  o f  age .
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C o n s e rv a t io n  C ategory

UF Judgment No P a r t i a l  MC P a r t i a l

Score  C o n s v t n .  MC O n ly  SC SC

9 I I X I XXX I 1 XXX

8 I I X I X I XX I
7 I I I X I I
6 I I X I X I I

____________________I __________ 1__________ I _________ I__________ I __
I I I I I

5 I I X I i I
4 I I I I 1
3 I I X i X I I
2 I I X I I I
1 I I XX I XX I 1

____________________I __________ I__________ I _________ I__________ I __
I I I I I

0 I XX I XXXX I I I

MC ® M o d i f i e d  C o n s e r v a t i o n  

SC ■ S t a n d a r d  C o n s e r v a t i o n

F i o u r e  3 . S u b j e c t s '  p e r fo rm a n c e  on t h e  w e l l - f o r m e d n e s s  
ju d g m e n t  t a s k  and th e  c o n s e r v a t i o n  t a s k s .
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9

8

7

Mean 6
R e p l i  c a b i 1 i t y  
Sco re

5

14)

43)

( 6 . 2 5 )

4

3
/
/

01__________________________________________________
I I I I
0 1 -5  6 - 8  9

W e l l - f o r m e d n e s s  j u d g m e n t  c a t e g o r y

F i o u r e  4 . R e p l i c a b i l i t y  o f  s u b j e c t s "  r e s p o n s e s  on th e  

w e l l - f o r m e d n e s s  ju d g m e n t  t a s k  a c r o s s  T ime 1 and T ime 2 .
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APPENDIX A

EXPERIMENTAL SUBJECTS 

( A r r a n g e d  A c c o r d i n g  t o  C h r o n o l o g i c a l  Age)

Name Age

Mark  R. 3 5
Shawn P. 3 10
C i m b e r l y  K. 4 3
B r e t t  S. 4 3
Adam Z . 4 3
J u s t i n  S. 4 5
N a t a s h a  P. 4 6
Joseph  N. 4 7
N i c o l e  A . 4 8
Rache l  L . 4 9
B ry a n  R. 4 9
J o r d a n  L . 4 10
Andrew  N. 4 10
K aren  P. 4 10
Jo s h u a  V). 4 10
B a r b a r a  B. 5 0
E m i1y H. 5 0
Samara P. 5 0
J a r r e d  P. 5 0
Ia n  K. 5 1
Hana M. 5 1
D a n i e l l e  D. 5 3
Dana T . 5 4
M a r g a r e t  H. 5 6
Deborah  B. 6 1
L a u re n  M. 6 1
A l a n a  E. 6 3
B e n ja m in  H. 6 3
K a t i e  C. 6 6
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APPENDIX B

S u b j e c t s 7 p e r fo r m a n c e  on t h e  w e l l - f o r m e d n e s s  j u d g m e n t  ta s k
and  t h e  c o n s e r v a t i o n  t a s k s

UFScore  MCScore

S u b j . T im e  1 /  Time 2 ' SmSet+LgSet  SC
Name No. w f - i  f - c / w f - i  f - c  j d g / e x p + j d g / e x p  Score

B r e t t  S. 15 9 - 0 - 0 / 9 - 0 - 0 0 0 0 , 0 0
C i m b e r l y  K. 24 9 - 0 - 0 / 9 - 0 - 0 0 0 0 , 0 0
Ia n  K. 20 9 - 0 - 0 / 9 - 0 - 0 1 0 0 , 0 0
B ry a n  R. 2 9 - 0 - 0 / 9 - 0 - 0 1 0 1 .0 0
A ndrew  N . 19 9 - 0 - 0 / 9 - 0 - 0 1 0 1 ,0 0
Joseph  N. 3 9 - 0 - 0 / 9 - 0 - 0 1 1 0 , 0 0
R ache l  L . 4 9 - 0 - 0 / 9 - 0 - 0 0 0 1 .1 0
N a ta s h a  P. 1 9 - 1 - 0 / 9 - 0 - 0 2 2 2 , 2 0
B a r b a r a  B. 8 9 - 0 - 0 / 9 - 1 - 0 2 0 1 ,0 0
Jo s h u a  V . 5 8 - 0 - 0 / 9 -1 -1 1 1 1 ,1 0
K aren  P. 6 9 - 1 - 1 / 9 - 0 - 0 0 0 1 ,0 0
J o rd a n  L . 13 5 - 2 - 0 / 9 - 2 - 0 0 0 1 ,1 0
D a n i e l l e  D. 1? 9 - 1 - 0 / 9 - 3 -1 2 2 2 ,1 0
E m i l y  H. 7 8 - 5 - 0 / 9 - 3 - 0 1 0 1 ,0 0
Adam Z . 23 9 - 3 - 1 / 9 - 5 - 5 0 0 1 ,0 0
J a r r e d  P. 21 9 - 6 - 1 / 9 -4 -1 2 0 0 , 0 0
Mark  R. 9 9 - 6 - 5 / 9 - 6 - 5 1 1 1 ,1 0
J u s t i n  S. 11 9 - 7 - 7 / 9 - 6 - 6 2 2 2 ,1 0
M a r g a r e t  H. 14 9 - 6 - 6 / 9 - 8 - 7 2 2 2 , 2 4
N i c o l e  A . 17 9 - 6 - 5 / 9 - 9 - 8 2 1 1,1 0
Deborah  B. 22 9 - 7 - 7 / 9 - 8 - 5 0 0 1 ,0 0
A l a n a  E. 27 9 - 8 - 7 / 9 - 7 - 5 2 2 2 ,1 4
B e n ja m in  H. 29 9 - 8 - 8 / 9 - 8 - 7 2 2 2 , 2 0
Dana T . 12 9 - 9 - 7 / 9 - 8 - 8 1 1 2 , 2 0
Hana M. 16 9 - 9 - 9 / 9 - 8 - 8 2 2 2 , 2 0
L a u re n  M. 26 9 - 8 - 8 / 9 - 9 - 7 2 2 2 , 2 6
Samara P. 25 9 - 9 - 7 / 9 - 9 - 8 2 2 2 , 2 6
Shawn P. 10 9 - 9 - 9 / 9 - 9 - 9 2 2 0 , 0 0
K a t i e  C. 28 9 - 9 - 9 / 9 - 9 - 9 2 2 1,1 6

WF§core=Uel 1 -F o rm e d n e ss  S co re  
w f » w e l 1 —fo rm ed  s e n te n c e  
i fas] 11  - f o r m e d  s e n te n c e  
^ c o r r e c t i o n  o f  r e j e c t e d  s e n te n c e s

MCScore»Modi f  i ed C o n s e r v a t i o n  Task Score 
j d g = ju d g m e n t
e x p = e x p l a n a t i o n  o f  r e s p o n s e  

SC S c o re » S ta n d a r d  C o n s e r v a t i o n  Task  Score
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APPENDIX C

S t i m u l u s  s e n t e n c e s  used  on th e  w e l 1 —fo rm e d n e s s  j u d g m e n t  t a s k

T r i a l  s e n te n c e s  

S e t  »1

<T1> The Count  w e n t  up t h e  s t e p s .

<T2> * E r n i e  and G ro v e r  was s p i n n i n g .

<T3) Where d i d  G ro v e r  h i d e ?

<T4) * E r n i e  th e  d o o r  was o p e n i n g .

<T5) * C o o k ie  M o n s te r  B e r t  k i s s e d .

s«JU£S

<T1> The man s a t  i n t h e  c a r .

<T2> *The  boy and th e  dog was r u n n i n g

<T3> Where d i d  th e dog h i d e ?

<T4) *The  woman th e  c a r  was d r i v i n g .

<T5) *The  dog the boy c h a s e d .
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S t i m u l u s  s e n t e n c e s

S E L 1 1

1 .  G ro v e r  K i s s e d  t h e  C o u n t .

2 .  B e r t  was t u r n i n g  t h e  h a n d l e .

3 .  *Uho  d i d  C.M. s l e e p ?

4 .  E r n i e  was p u t t i n g  t h e  book down.

5 .  *  G ro v e r  and C o o k ie  M o n s t e r  was on th e  s p i n n e r .

6 .  * G r o v e r  k i s s e d .

7 .  B e r t  was l o o k i n g  a t  h i m s e l f  i n  th e  m i r r o r .

8 .  G ro v e r  and C o o k ie  M o n s t e r  were  on th e  s p i n n e r .

9 .  * B e r t  was l o o k i n g  a t  h e r s e l f  i n  th e  m i r r o r .

1 0 .  * B e r t  th e  h a n d le  was t u r n i n g .

11 .  The Count  w en t  home.

1 2 .  *U h e re  C.M. was g o i n g ?

13 .  E r n i e  was o p e n in g  t h e  d o o r .

1 4 .  *The  Count B e r t  k i s s e d .

1 9 .  Uho d i d  C.M. h i t ?

1 6 .  *The  Count  w en t  t h e  s t a i r s .

17 .  «was o p e n in g  th e  d o o r .

18 .  U he re  was C.M. g o in g ?

19 .  * E r n i e  was g o in g  t h e  s l i d e  down.

2 0 .  The Count  k i s s e d  B e r t .
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S tV J Z

1. The woman p u s h e d  th e  s h o p p in g  c a r t .

2 .  The boy  w as  w a s h i n g  th e  c a r .

3 .  *Who d i d  t h e  dog b a r k ?

4 .  The man was p u t t i n g  th e  gas  i n .

3 .  *The man an d  woman was in  th e  c a r .

6 .  *The woman p u s h e d .

7 .  The woman was d r i v i n g  h e r s e l f  t o  t h e  s t o r e .

8 .  The man and woman were  i n  th e  c a r .

9 .  *The woman was d r i v i n g  h i m s e l f  t o  t h e  s t o r e .

10. *The boy  t h e  c a r  was w a s h in g .

11. The man w e n t  s h o p p i n g .

12 .  *U)here th e  d o g  was g o in g ?

13.  The boy  was o p e n i n g  th e  d o o r s .

14 .  *The dog t h e  man l i c k e d .

1 3 .  Who d i d  t h e  dog b i t e ?

16.  *The man w e n t  t h e  s t o r e .

17 .  *was o p e n i n g  th e  d o o r s .

18 .  UJhere was t h e  dog g o in g ?

19.  *The man was s i t t i n g  th e  c a r  i n .

2 0 .  The dog l i c k e d  th e  man.
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APPENDIX D

G ra m m a t ic a l  c o n t r a s t s  c o n t a i n e d  in  t h e  s t i m u l u s  s e n te n c e
p a i r s

1 .  S u b c a t e g o r i z a t i o n  ( t r a n s i t i v i t y  o f  v e r b )

Who d i d  C o o k ie  M o n s te r  h i t ?
*Uho d i d  C o o k ie  M o n s te r  s l e e p ?

Who d i d  th e  dog b i t e ?
*Uho d i d  th e  dog b a r k ?

2 .  S u b j e c t - V e r b  A g re e m e n t

G r o v e r  and C o o k ie  M o n s te r  were  on t h e  s p i n n e r .
* G r o v e r  and C o o k ie  M o n s te r  was on th e  s p i n n e r .

The man and woman w ere  in  th e  c a r .
*The man and woman was in  th e  c a r .

3 .  S u b c a t e g o r i z a t i o n  ( t r a n s i t i v e  v e r b  w i t h / w i t h o u t  o b j e c t )

G ro v e r  k i s s e d  th e  C o u n t .
* G r o v e r  k i s s e d .

The woman pushed  th e  s h o p p in g  c a r t .
*The woman p u s h e d .

4 .  R e - f l e x i v e  R e f e r e n c e

B e r t  was l o o k i n g  a t  h i m s e l f  i n  t h e  m i r r o r .
* B e r t  was l o o k i n g  a t  h e r s e l f  i n  th e  m i r r o r .

The woman was d r i v i n g  h e r s e l f  t o  th e  s t o r e .
*The  woman was d r i v i n g  h i m s e l f  t o  th e  s t o r e .

5 .  Word  O rd e r  ( p r o g r e s s i v e  a s p e c t )

B e r t  was t u r n i n g  t h e  h a n d l e .
* B e r t  th e  h a n d le  was t u r n i n g .

The boy was w a s h i n g  th e  c a r .
*The  boy  th e  c a r  was w a s h i n g .
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6 .  A u x i l i a r y  I n v e r s i o n

Where was C o o k ie  M o n s t e r  g o in g ?
#Where C ook ie  M o n s t e r  was g o in g ?

UJhere was th e  dog g o i n g ?
* U h e re  the  dog was g o i n g ?

7 .  Word O rd e r  ( s i m p l e  p a s t  te n se >

The Count  k i s s e d  B e r t .
*The  Count B e r t  k i s s e d .

The dog l i c k e d  t h e  man.
*The  dog th e  man l i c k e d .

8 .  S u b c a t e g o r i z a f i o n  ( a d v e r b i a l  p r e p o s i t i o n a l  p h r a s e )

The Count  w en t  up t h e  s t a i r s .
*The  Count  w e n t  t h e  s t a i r s .

The man w en t  t o  t h e  s t o r e .
*The  man w en t  th e  s t o r e .

? . S - V - 0  Sen tence  S t r u c t u r e  ( p r e s e n c e  o f  s u b j e c t )

E r n i e  was o p e n in g  t h e  d o o r .
*w as  o p e n in g  th e  d o o r .

The boy  was o p e n in g  t h e  d o o r s .
*w as  o p e n in g  th e  d o o r s .

10 .  P la c e m e n t  o f  P r e p o s i t i o n

E r n i e  was g o in g  down t h e  s l i d e .
* E r n i e  was g o in g  t h e  s l i d e  down.

The man was s i t t i n g  i n  t h e  c a r .
*The  man was s i t t i n g  t h e  c a r  i n .
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