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A b s t r a c t

C o n s e r v a t i o n  T r a i n i n g  and Reading  

by

Wendy D. K rev isk y  

A d v i s o r :  Dr. J o s e p h  G l i c k

The p u rp o s e  o f  t h e  p r e s e n t  s t u d y  was t o  a s c e r t a i n  t h e  e f f e c t  

o f  c o n s e r v a t i o n  t r a i n i n g  on t h e  decod ing  and comprehension  s k i l l s  

of  t h i r d  g r a d e  c h i l d r e n .  P i a g e t  (1970) s t a t e d  t h a t  75% of  e i g h t  

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

p r e s e n t  s tu d y  was a s  f o l l o w s :  would c o n s e r v a t i o n  t r a i n i n g

f a c i l i t a t e  c o n s e r v a t i o n  and r e a d i n g  a b i l i t i e s  i n  a sample  o f  

t h i r d  g r a d e  ( e i g h t  y e a r  o l d  ) c h i l d r e n  who were  n o n - c o n s e r v e r s ,  

o r  e a r l y  t r a n s i t i o n a l s ,  and c o n c o m i t a n t l y  a t  l e a s t  one y e a r  

below g r a d e  l e v e l  i n  r e a d i n g .

The p r e s e n t  s t u d y  u t i l i z e d  a sample c o n s i s t i n g  o f  66 

s u b j e c t s :  33 m a le s  and 33 f e m a l e s ,  w i t h  a mean CA o f  7 . 9 .

One group  o f  s u b j e c t s  r e c e i v e d  c o n s e r v a t i o n  t r a i n i n g  u t i l i z i n g  

p r o c e d u r e s  a d a p t e d  from I n h e l d e r ' s  (1974) work.  A second group 

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

J J a rn e l l  L o f t ,  L ev e l  C Reading  M a t e r i a l s  ( i n  b o th  decod ing  and 

comprehens ion  s k i l l s ) .  And, f i n a l l y ,  a t h i r d  group  was d e s i g n a t e d



a s  a c o n t r o l  g roup and r e c e i v e d  no t r a i n i n g .

Each group  c o n s i s t e d  o f  22 s u b j e c t s :  12 n o n - c o n s e r v e r s  and 10 

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

f i v e  s e s s i o n s  p e r  c h i l d  ( each  l a s t i n g  30 m i n u te s  t o  an h o u r ) ,  t h e  

c h i l d r e n  were  p o s t - t e s t e d  on c o n s e r v a t i o n  and r e a d i n g  m e asu re s .

With PPVT-R s c o r e s  a s  a  c o n t r o l  f o r  M en ta l  Age (MA), t h e  c h i l d r e n  

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

s c o r e s  on m e asu re s  of  c o n s e r v a t i o n ,  r e a d i n g  g r a d e  e q u i v a l e n t s ,  

com pre hens ion ,  number of  p a r a g r a p h s  r e a d ,  and s t o r y  r e c a l l  t a s k s .

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

d e c r e a s e s  in  t h e  number of  e r r o r s  made.

The Gray O r a l ,  Forms A and B, were  t h e  p r im a r y  measure  of  

r e a d i n g ,  w i t h  two A e s o p ' s  F a b l e s  and two b a s a l  r e a d e r  s t o r i e s  

u t i l i z e d  t o  a s s e s s  s t o r y  r e c a l l :  t o t a l  s c o r e ,  main id e a  and i n f e r e n c e s .

C o n s e rv a t io n  m e asu re s  were found t o  c o r r e l a t e  b o th  p o s i t i v e l y  

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

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

c o n s i d e r e d .
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1

CHAPTER I  

I n t r o d u c t i o n

An ongo ing  q u e s t i o n  i n  e d u c a t i o n a l  r e s e a r c h  c o n c e rn s  t h e  p r e - r e q u i s i t e  

s k i l l s  and a b i l i t i e s  i n v o l v e d  in  t h e  p r o c e s s  o f  r e a d i n g .  Some r e s e a r c h e r s  

have fo c u s e d  p r i m a r i l y  on t h e  i n i t i a l  r e a d i n g  s k i l l s  such  a s  t h e  decod ing  o r  

t r a n s l a t i o n  o f  sounds  (phonemes) i n t o  t h e i r  w r i t t e n  o r  o r t h o g r a p h i c  

c o u n t e r p a r t s  (g raphem es).  O ther  r e s e a r c h e r s ,  i n  t u r n ,  have i n v e s t i g a t e d  

t h e  more advanced a s p e c t s  of  r e a d i n g ,  such  a s  t h e  comprehension  o f  a theme 

o r  p l o t ,  t h e  a b i l i t y  to  r e c o n s t r u c t  t e x t  d e t a i l s ,  s e q u en c in g  of  s t o r y  e v e n t s ,  

p r e d i c t i o n  of  outcomes ,  drawing i n f e r e n c e s ,  e t c .  In a d d r e s s i n g  such  i s s u e s ,  

t h e  p r e v a l e n t  models  of  r e a d i n g  have t e n d e d  t o  emphasize t h e  r o l e  of  l i n g u i s t i c s  

(Chomsky 1957) ,  p e r c e p t i o n  (Gibson 1975),  and m e m o r y / i n fo r m a t i o n - p r o c e s s i n g  

(Venezky 1970; Smith 1971; Rumelhart  1977; K in t s c h  1977).

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

model of  r e a d i n g ,  one which d e r i v e s  from P i a g e t i a n  t h e o r y .  W i th in  t h i s  

model ,  as  w i l l  be shown, emphasis  i s  g ive n  t o  s t a g e  d eve lopm en t ,  s t r u c t u r e ,  

c o n f l i c t  and c o n s e r v a t i o n  a t t a i n m e n t .  These n o t i o n s  p r o v i d e  a v iew of  

r e a d i n g  t h a t  d i f f e r s  from t h e  p r e v a l e n t  mode ls  d e s c r i b e d  e a r l i e r .

P i a g e t  and  h i s  c o l l a b o r a t o r s  w e re  p r i m a r i l y  c o n c e r n e d  w i t h  how t h e  

c h i l d ' s  t h o u g h t  p r o c e s s e s  u n d e r g o  c h a n g e s  o v e r  t i m e .  In  h i s  v i e w ,  t h e  

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

c o g n i t i v e  d e v e lo p m e n t :  S e n s o r y - m o t o r ,  P r e - O p e r a t i o n a l , C o n c r e t e  O p e r a t i o n a l ,  

Fo rm al  O p e r a t i o n a l .  The t r a n s i t i o n  t o  e a c h  s t a g e  i s  c h a r a c t e r i z e d  by 

q u a l i t a t i v e  c h a n g e s ,  i . e . ,  t h e  a p p e a r a n c e  o f  new and i n c r e a s i n g l y  complex  

fo rm s  o r  p a t t e r n s  o f  m e n t a l  o r g a n i z a t i o n .  T h e s e  m e n t a l  fo rm s  ( r e l a t i o n s ,  

c l a s s e s ,  c o n s e r v a t i o n s ) ,  h a v e  been  d e s i g n a t e d  a s  s t r u c t u r e s , and a r e  

presumed  t o  u n d e r l i e  t h e  c h i l d ' s  c a p a b i l i t y  t o  im pose  o r g a n i z a t i o n  on any



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

C o n s e q u e n t ly ,  t h e  c e n t r a l  argument b e i n g  p r e s e n t e d  i n  t h i s  t h e s i s  i s  

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

(decod ing  and c o m p re h e n s io n ) .

W i th in  t h i s  mode l ,  t h e  s i n g l e  most  c r i t i c a l  t r a n s i t i o n  i n  t h e  c h i l d ' s  

th o u g h t  i s  from t h e  P r e - O p e r a t i o n a l  t o  C o n c re te  O p e r a t i o n a l  s t a g e ,  whereby 

a fundam e n ta l  l o g i c a l  c o n c e p t ,  c o n s e r v a t i o n  a b i l i t y ,  i s  a c h i e v e d .  In t h e  

fo rm e r ,  P r e - O p e r a t i o n a l  p e r i o d ,  t h e  c h i l d ' s  th o u g h t  i s  c h a r a c t e r i z e d  by 

p e r c e p t u a l  c e n t r a t i o n s ,  i . e . ,  t h e  c h i l d ' s  a t t e n t i o n  i s  caught  and h e l d  by 

t h e  dominant  a s p e c t s  of  t h e  v i s u a l  f i e l d .  The c h i l d  i s  u n a b le  t o  d e c e n t e r  

o r  s ee  ongoing  r e l a t i o n s h i p s  between p a r t s  and w ho les .  The a b i l i t y  t o  

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

i n t o  a c o h e re n t  whole marks  t h e  t r a n s i t i o n  t o  C o n c re te  O p e r a t i o n s .

The t r a n s i t i o n  t o  C o n c re t e  O p e r a t i o n s  l e a d s  t o  d e c e n t e r i n g  and 

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

o f  o b j e c t s  do n o t  a l t e r  t h e i r  e s s e n t i a l  f e a t u r e s .  B e i l i n  (1969) has  

d e f i n e d  c o n s e r v a t i o n  as  t h e  r e t e n t i o n  of  a common e lem en t  i n  t h e  f a c e  of  

t r a n s f o r m a t i o n s .  For  example ,  a c l a y  b a l l  may be c o n v e r t e d  i n t o  a 

pancake  ( c o n t i n u o u s  change  o r  t r a n s f o r m a t i o n ) ,  o r  n i n e  s m a l l e r  p anca kes  

( d i s c o n t i n u o u s  c h a n g e s ) ,  b u t  t h e  mass o r  q u a n t i t y  o f  t h e  c l a y  rem ains  

unchanged.  Over a p e r i o d  of  t i m e ,  r e s e a r c h e r s  a l s o  began t o  c o n s i d e r  

t h e  c h i l d ' s  u n d e r s t a n d i n g  of  c o n s e r v a t i o n  of i n e q u a l i t i e s  a s  w e l l  (how 

e s s e n t i a l  f e a t u r e s  a r e  changed by a d d i t i o n  and s u b t r a c t i o n ) .

P i n a r d  (1981) has  a s s e r t e d  t h a t  c o n s e r v a t i o n  i s  s i t u a t e d  a t  t h e  

c e n t e r  o f  each  of  t h e  l o g i c a l  c o n c e p t s  a c h i l d  has  t o  a c q u i r e .

C o n s i s t e n t  w i t h  t h i s  v i e w ,  t h e  p r o p o n e n t s  o f  a  P i a g e t i a n - b a s e d  r e a d i n g



model have con tended  t h a t  c o n s e r v a t i o n  a b i l i t y  i s  a  v i t a l  p r e - r e q u i s i t e  

t o  t h e  r e a d i n g  p r o c e s s .  I n  a d i s c u s s i o n  o f  t h e  decod ing  p r o c e s s ,  E lk in d  

(1981) has  p o i n t e d  o u t  t h a t  t h e r e  a r e  44 sounds o r  phonemes r e p r e s e n t e d  

by 26 l e t t e r s  o r  graphemes in  some 250 p o s s i b l e  c o m b in a t io n s .  Thus,  t h e  

b e g i n n in g  r e a d e r  must  u n d e r s t a n d  t h a t  one l e t t e r  may r e p r e s e n t  more th a n  

one sound,  and t h a t  t h e  same sound can be r e p r e s e n t e d  by more t h a n  one 

l e t t e r .  For example,  a l e t t e r  may be conse rved  a c r o s s  d i f f e r e n t  c l a s s e s  

of sounds:  lo ng  and s h o r t  v o w e ls ,  r e g u l a r  and i r r e g u l a r  p r o n u n c i a t i o n s  

such  as  t h e  a i n  mat,  m a te ,  mark.  F u r t h e r ,  a sound i s  c o n s e rv e d  a c r o s s  

d i f f e r e n t  l e t t e r s :  t h e  l o n g  I  a t  in  baby,  way, r a i n ,  a t e ,  g r e a t ,  o r  t h e  

/ k /  sound a c r o s s  t h e  l e t t e r s  c,  q,  and k.  F u r t h e r ,  l e t t e r s  and words 

may be c o n s e rv ed  a c r o s s  d i f f e r e n t  fo rms :  upper  c a s e ,  lower c a s e ,  p r i n t ,  

s c r i p t ,  o r  changes  in  s i z e  from one t e x t  t o  a n o t h e r .

P i a g e t i a n  r e s e a r c h e r s  i n  t h e  r e a d i n g  f i e l d  have d i s c u s s e d  t h e  

c o n s e r v a t i o n  of  word b o u n d a r i e s  o r  words a s  c l a s s e s  o r  s t a b i l e  u n i t s / p a t t e r n s  

(Holden 1972; S i n c l a i r  1974; V ea tch  1975) .  P i a g e t  (1956) has  s t a t e d  t h a t  

each  word has  i t s  own schema. O the r  r e s e a r c h e r s  (Nevius 1977; K i r k l a n d  

1978) have r e f e r r e d  t o  t h e  c o n s e r v a t i o n  of  d i r e c t i o n  ( l e f t  t o  r i g h t )  in  

r e a d i n g ,  a s  w e l l  a s  t h e  c o n s e r v a t i o n  of  space  (a sp a c e  a f t e r  ev e ry  word) .  

Henderson (1980) has  i n v e s t i g a t e d  t h e  c o n s e r v a t i o n  of  vowel p a t t e r n s  (ee)  

a c r o s s  w ords ,  t h e  c o n s e r v a t i o n  of  c e r t a i n  morphemic e n d in g s  such  as  t h e  

p a s t  t e n s e  (ed) and t h e  p l u r a l  ( ' s ) ,  t h e  c o n s e r v a t i o n  o f  r o o t  w ords ,  and 

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

in  p l a y f u l ,  b o u n t i f u l ) .  H ere ,  i t  can be a rgued  t h a t  when a r o o t  word i s  

con se rv ed  w i t h  p r e f i x e s  and s u f f i x e s  c h a n g in g ,  t h i s  c o n s t i t u t e s  an example 

of  c o n s e r v a t i o n  of  e q u a l i t y  and i n e q u a l i t y  ( n a t i o n ,  n a t i o n a l ,  n a t i o n a l i t y ) .



With r e s p e c t  t o  a s p e c t s  of  r e a d i n g  com prehens ion ,  B e i l i n  (1974) 

and Murray  (1979) have a rg u ed  t h a t  meaning ( s e m a n t i c s )  i s  con se rv ed  

a c r o s s  d i f f e r e n t  word forms (synonyms) and d i f f e r e n t  s e n t e n c e  forms 

( a c t i v e  and p a s s i v e ) .  H e a t h e r l y  (1972) has  d i s c u s s e d  t h e  c o n s e r v a t i o n  

of  i d e n t i c a l  words i n  d i f f e r e n t  s e n t e n c e  c o n t e x t s .

O th e r  P i a g e t i a n  r e s e a r c h e r s  have  m a i n t a i n e d  t h a t  c o n s e r v a t i o n  a b i l i t y  

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

(main i d e a  o r  the m e) .  S t u d i e s  conduc ted  by Fam ham -D iggory  (1967) ,

K re tschm er  (1974) and McConnell  (1980) have  found d i f f e r e n c e s  between 

n o n - c o n s e r v e r s  and c o n s e r v e r s  w i t h  r e s p e c t  t o  t h i s  p o i n t .  O ther  r e s e a r c h e r s  

( H e a t h e r l y  1972; Macomber 1972) have  s u g g e s t e d  t h a t  c o n s e r v a t i o n  i s  i m p l i c a t e d  

in  t h e  r e a d e r ' s  a b i l i t y  t o  c o o r d i n a t e  t h e  p e r s p e c t i v e s  of  t h e  d i f f e r e n t  

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

a r r a n g e  s t o r y  e v e n t s  in  a p p r o p r i a t e  t e m p o r a l  s e q u e n c e .  Going a s t e p  

f u r t h e r ,  Lawson (1975) h a s  a rgued  t h a t  c o n s e r v a t i o n  i s  i n v o l v e d  in  t h e  

r e a d e r ' s  a b i l i t y  t o  go beyond t h e  obv ious  a s p e c t s  o f  a s t o r y  and t o  

d i s c e r n  i n f e r e n c e s  ( i d e a s  n o t  d i r e c t l y  s t a t e d )  from t e x t .  H ere ,  Lawson 

o b t a i n e d  s i g n i f i c a n t  r e l a t i o n s h i p s  be tween c o n s e r v a t i o n  and s u b j e c t s '  

a b i l i t y  t o  a n a l y z e  c h a r a c t e r  m o t i v a t i o n s ,  r e c a l l  p r o p o s i t i o n s ,  and draw 

i n f e r e n c e s  on t h e  S e q u e n t i a l  T e s t s  of  E d u c a t i o n a l  P r o g r e s s  (STEP).

Over t h e  p a s t  deca de ,  numerous s t u d i e s  have documented p o s i t i v e  

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

m e a s u r e s ,  as  w e l l  as  d i f f e r e n c e s  between n o n - c o n s e r v e r s  and c o n s e r v e r s  

w i th  r e s p e c t  t o  a v a r i e t y  of r e a d i n g  s k i l l s  ( r e v ie w s  by W a l le r  1977;

Murray 1979; Barnes  1980).

Because c o n s e r v a t i o n  d e n o t e s  an i m p o r t a n t  s t a g e  t r a n s i t i o n ,  and 

a c r i t i c a l  s h i f t  in  t h e  c h i l d ' s  t h o u g h t ,  much e x p e r i m e n t a l  r e s e a r c h  has



been conducted  on t h e  e f f i c a c y  o f  c o n s e r v a t i o n  t r a i n i n g .  The 

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

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

r e - o r g a n i z a t i o n  i n  t h e  c h i l d ' s  th o u g h t  ( r ev ie w s  by S i g e l  and Hooper 

1968; B e i l i n  1971; P in a rd  1981).

These  r e s u l t s  p o i n t  t o  an im p o r t a n t  n e x t  s t e p  i n  t h e  r e s e a r c h .

I f  c o n s e r v a t i o n  t r a i n i n g  h a s  a f a c i l i t a t i v e  e f f e c t  on t h e  c h i l d ' s  c o n s e r v a t i o n  

a b i l i t i e s ,  th e n  what a r e  t h e  p o t e n t i a l  e f f e c t s  of  c o n s e r v a t i o n  t r a i n i n g  

on t h e  c h i l d ' s  r e a d i n g  a b i l i t i e s ?  A m a jo r  i s s u e  t o  b o t h  d e v e l o p m e n t a l i s t s  

and l e a r n i n g  t h e o r i s t s  i s  t h a t  o f  g e n e r a l i z a b i l i t y  o r  t r a n s f e r  of  

c o n s e r v a t i o n  a b i l i t y  beyond t h e  t r a i n i n g  t a s k s  th e m s e lv e s  t o  o t h e r  domains ,  

namely r e a d i n g .  On t h i s  p o i n t ,  Murray (1979) has  s t a t e d ,

" I t  would be r e a s o n a b l e  t o  t r a i n  c h i l d r e n  on t h e  c o g n i t i v e

o p e r a t i o n s  r e l a t e d  t o  r e a d i n g . "

And, Wohlwil l  (1973) has  a rgued  t h a t  e x p e r i m e n t a l  r e s e a r c h  i s  n e c e s s a r y  

in  o r d e r  t o  t e s t  t h e  ped ag o g ic  v a l u e  of  t h e  t h e o r y .

In t e s t i n g  f o r  t h i s  g e n e r a l i z a b i l i t y ,  Landry  (1980) documented 

t h e  p o s i t i v e  e f f e c t s  of  c o n s e r v a t i o n  t r a i n i n g  on a sample  of  b e g in n in g  

r e a d e r s .  He compared t r a i n i n g  on P i a g e t i a n  t a s k s  (which i n c lu d e d  

c o n s e r v a t i o n )  a d a p t e d  from t h e  L a v a t e l l i  Cur r icu lum  t o  a group t h a t  r e c e i v e d  

t r a i n i n g  on DISTAR P h o n ic s ,  and a c o n t r o l  g roup .  The P i a g e t i a n - t r a i n e d  

g roup ,  a f t e r  a s i x  month t r a i n i n g  p e r i o d ,  had s i g n i f i c a n t l y  h i g h e r  p o s t ­

t e s t  s c o r e s  on P i a g e t i a n  t a s k s ,  The Boehm Language T e s t s ,  t h e  B o te l  

T e s t  o f  Word O p p o s i t e s ,  and t h e  Spache Reading T e s t .  The Spache i s  a 

measure  of i n i t i a l  r e a d i n g  s k i l l s  such  as  l e t t e r / s o u n d  r e c o g n i t i o n ,  

l e t t e r  and word b l e n d s ,  word r e c o g n i t i o n ,  e t c .  Thus ,  L a n d r y ' s  s tu d y
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l e n t  some i n i t i a l  s u p p o r t  t o  t h e  n o t i o n  t h a t  c o n s e r v a t i o n  a b i l i t y  i s  

im p o r t a n t  i n  t h e  r e a d i n g  p r o c e s s .

Whi le  t h e  b u lk  of  r e a d i n g  r e s e a r c h  h a s  g e n e r a l l y  f o c u s e d  on t h e  

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

w i l l  a d d r e s s  a v a r i a t i o n  on t h i s  q u e s t i o n .  I f  c o n s e r v a t i o n  t r a i n i n g  

has  a f a c i l i t a t i v e  e f f e c t  on t h e  a b i l i t i e s  o f  b e g i n n in g  r e a d e r s ,  a s  

s u g g e s t e d  by L a n d r y ' s  work,  would t h i s  p r e m is e  a l s o  a p p ly  t o  t h e  

o l d e r  or  m id d le  g r a d e  c h i l d  who i s  n o n - c o n s e r v i n g ,  and c o n c o m i t a n t l y  below 

g ra d e  l e v e l  in  r e a d i n g ?  While a wide body o f  r e s e a r c h  has  s u g g e s t e d  t h a t  

c h i l d r e n  a t t a i n  c o n s e r v a t i o n  c o n c e p t s  anywhere from age  6 t o  11,  P i a g e t  

(1970) has  s t a t e d  t h a t  "75% of e i g h t  y e a r  o l d s  a t t a i n  c o n s e r v a t i o n . "

Thus ,  t h e  p r e s e n t  s tu d y  chose  t o  i n v e s t i g a t e  a  sample of  e i g h t  y e a r  o l d /  

t h i r d  g r a d e  c h i l d r e n  who were  found t o  be n o n - c o n s e r v i n g  and r e a d i n g  

1-2 y e a r s  below g ra d e  l e v e l .  The p r e s e n t  s t u d y  h y p o t h e s i z e d  t h a t  c o n s e r v a t i o n  

t r a i n i n g  would f a c i l i t a t e  s t a g e  t r a n s i t i o n  w i t h  co n seq u en t  g a i n s  in  c o n s e r v a t i o n  

and r e a d i n g .

The p r e s e n t  s tudy ,  in  e l a b o r a t i n g  upon L a n d r y ' s  p a rad igm ,  p a i d  

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

made by c h i l d r e n ,  as  w e l l  as  r e a d i n g  com prehens ion ;  a r e a s  t h a t  were l a c k i n g  

in  L a n d r y ' s  s tu d y .  F u r t h e r ,  a more s t r i n g e n t  c r i t e r i a  f o r  c o n s e r v a t i o n  

th a n  L a n d r y ' s  was deve loped  f o r  t h e  p r e s e n t  s tu d y .

Because  P i a g e t i a n  i n v e s t i g a t i o n s  of  t h e  r e a d i n g  p r o c e s s  

d e r i v e  t h e i r  h y p o th e s e s  from h i s  l a r g e r  ove rv iew  of  t h e  r e l a t i o n s h i p s  

between th o u g h t  and l a n g u a g e ,  what f o l l o w s  w i l l  be  a b r i e f  d i s c u s s i o n  

of  t h i s  i s s u e  on an h i s t o r i c a l  l e v e l ,  and how i t  l e d  t o  t h e  p r e s e n t  

s tu d y .
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Thought  and  L a nguage

Olson  (1977) h a s  p o i n t e d  ou t  t h a t  t h e  two r i v a l  a s s u m p t io n s  abou t  

t h e  t h o u g h t - l a n g u a g e  r e l a t i o n s h i p ,  i . e . ,  w h e th e r  meaning  i s  i n t r i n s i c  

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

t h e o r i e s  about  r e a d i n g  and l e a r n i n g  t o  r e a d .  The f i r s t  and more p r e v a l e n t  

v iew  a c r o s s  t h e  d i s c i p l i n e s  o f  a n t h ro p o l o g y  (Whorf 1941) ,  l i n g u i s t i c s  

(Chomsky 1957) ,  and p s y ch o lo g y  (Watson 1913; Vygotsky 1934; Bruner  1966) ,  

was one of  l i n g u i s t i c  d e t e r m i n i s m . The p r o p o n e n t s  of  t h i s  v iew  a rgued  t h a t  

l a n g u ag e  was t h e  f o u n d a t i o n  of  t h o u g h t ,  and t h a t  l i n g u i s t i c  forms were  

imbued w i t h  mean ing .  For  example ,  W h o r f -S ap i r  (1925 ) ,  i n  t h e i r  c r o s s -  

c u l t u r a l  i n v e s t i g a t i o n s  of  t h e  Hebrew, Mayan, and American I n d i a n  a l p h a b e t s ,  

a rgued  t h a t  l e t t e r  and l e t t e r  p a t t e r n s  c o n t a i n e d  i d e a s .  Vygotsky (1934) 

a rgued  t h a t  words were  c o n c e p t s ,  and Chomsky (1957) m a in t a i n e d  t h a t  

s e n t e n c e s  were  u n i t s  of  mean ing .

W ith  r e s p e c t  t o  r e a d i n g  m o d e l s ,  O lson  a r g u e d  t h a t  t h i s  v i e w  

c o n t r i b u t e d  t o  t h e  n o t i o n  t h a t  m ea n ing  i s  i n  t h e  t e x t  and  t h a t  t h e  

r e a d e r ' s  g o a l  i s  t o  d e c o d e  t h a t  m e a n in g .  T h u s ,  f a c i l i t a t i n g  o r  t e a c h i n g  

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

r e c o g n i t i o n ,  word r e c o g n i t i o n ,  t o  u l t i m a t e l y  d e c i p h e r i n g  m e a n in g .

Olson  f u r t h e r  s t a t e d  t h a t  t h e  m a j o r i t y  o f  r e a d i n g  p r o g ra m s  a r e  b a s e d  

upon t h e  m a s t e r y  o f  t h e s e  s u b - s k i l l s .

In s h a rp  c o n t r a s t  t o  l i n g u i s t i c  d e t e r m in i s m ,  i t  was t h e  c o n t e n t i o n  

o f  P i a g e t  (1965 1972) and F u r t h  (1966) ,  a s  w e l l  as  I n h e l d e r ,  S i n c l a i r  and 

Bovet (1974) t h a t  t h i n k i n g  p r e c e d e s  and i s  i n d e p e n d e n t  of  l a n g u ag e  ( v e r b a l  

s i g n s ) .  P i a g e t  has  c o n s i s t e n t l y  s t a t e d  t h a t  t h e  e s s e n t i a l  a s p e c t  of  

th o u g h t  i s  i t s  " o p e r a t i v e "  a s p e c t ,  o r  o p e r a t i v i t y  ( p r e v i o u s l y  r e f e r r e d  t o  

as  s t r u c t u r e ,  o r  t h e  o r g a n i z i n g  c a p a b i l i t i e s  of  t h e  i n d i v i d u a l ) .



P i a g e t  d e s i g n a t e d  p e r c e p t i o n ,  im ages ,  and v e r b a l  s i g n s  and symbols  

a s  f i g u r a t i v e  o r  r e p r e s e n t a t i o n a l  f u n c t i o n s .  These  f u n c t i o n s  were  

c o n s i d e r e d  momentary and s t a t i c ;  i . e . ,  t h e i r  p u r p o s e  was t o  copy o r  

a s s i m i l a t e  e x t e r n a l  e v e n t s  ( t h e  im media te  e x p e r i e n c e )  a s  s u c h ,  b u t  

w i t h o u t  a n a l y s i s  ( s u ch  a s  g r o u p i n g ,  c l a s s i f y i n g ,  e t c . ) .  The word 

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

o f  o b j e c t s .  A cco rd ing  t o  P i a g e t ,  t h e s e  f i g u r a t i v e  f u n c t i o n s  a r e  

m e d ia te d  by o r  c o n t i n g e n t  upon t h e  o p e r a t i v e  o r  s t r u c t u r a l  l e v e l s .

These  d e v e lo p m e n ta l  l e v e l s  a r i s e  from t h e  c h i l d ’ s  a c t i o n s  and c o o r d i n a t i o n s  

o f  a c t i o n s .

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

h a s  been d e m o n s t r a t e d  i n  s t u d i e s  by Smedslund (1961) and E l k in d  (1961) ,  

who documented t h a t  t h e  word same w i l l  n o t  have meaning f o r  t h e  

c h i l d  u n t i l  t h e  c h i l d  has  an a p r i o r i  co n ce p t  o f  e q u i v a l e n c e  o r  e q u a l i t y .

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

P i a g e t  (1972) h a s  s t a t e d  t h e  f o l l o w i n g :

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

p r o g r e s s .  I t  i s  r a t h e r  t h e  o t h e r  way a round .  The l o g i c a l  o r  

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

la n g u ag e  (p. 1 4 ) . "

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

s t u d y  by S i n c l a i r  ( 1967 ) ,  who a t t e m p t e d  t o  t e a c h  a sample o f  n o n -  

c o n s e r v e r s  r e l a t i o n a l  t e rm s  such  as  more,  l e s s ,  e t c . ,  and found t h a t  

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

i n  t h e  n o n - c o n s e r v e r s .  S i n c l a i r ' s  s t u d y  was r e p l i c a t e d  by H o l land  

and Pale rmo (1975) and McLaughlin  (1982) .
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S i n c l a i r ' s  work s u g g e s t e d  t h e  p o s s i b i l i t y  t h a t  i f  l a n g u ag e  

p r e - s u p p o s e d  t h e  deve lopm en t  o f  c o g n i t i v e  s t r u c t u r e s ,  t h e n  t h e  

Same p r e m i s e  c o u ld  a l s o  a p p l y  t o  r e a d i n g .  Thus ,  P i a g e t ' s  p o s i t i o n  

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

p r e s e n c e  o f  s t r u c t u r e  ( s p e c i f i c a l l y ,  c o n s e r v a t i o n ) ,  a s  a  

r e q u i s i t e  o r  m e d i a t i n g  f a c t o r .  T h e r e f o r e ,  t h e  p r e s e n t  s t u d y  so u g h t  

t o  compare P i a g e t i a n  c o n s e r v a t i o n  t r a i n i n g  w i t h  a t r a d i t i o n a l  

r e a d i n g  method t h a t  em phas ized  t e a c h i n g  t h e  l a n g u a g e  e l e m e n t s  o n l y .



CHAPTER I I  

Overview o f  t h e  L i t e r a t u r e

The o v e rv ie w  of t h e  l i t e r a t u r e  w i l l  d i s c u s s  f o u r  a r e a s  r e l e v a n t  to  

t h e  p r e s e n t  i n v e s t i g a t i o n .  The f i r s t  a r e a  w i l l  be a r e v ie w  o f  t h e  p r e v a l e n t  

r e a d i n g  models  and how th e y  compare t o  a P i a g e t i a n - b a s e d  model .  The 

second  a r e a  w i l l  co v e r  P i a g e t i a n  s t a g e s  and r e a d i n g .  The t h i r d  a r e a  

o f  d i s c u s s i o n  w i l l  be t h e  e m p i r i c a l  l i t e r a t u r e  on P i a g e t i a n  th e o ry  and 

r e a d i n g .  And, f i n a l l y ,  a d i s c u s s i o n  of  c o n s e r v a t i o n  t r a i n i n g  parad igms 

w i l l  f o l l o w .

Reading Models

To p r o v id e  a b a s i s  f o r  compar ison  w i th  P i a g e t ' s  v i e w s ,  a number o f  

p r e v a l e n t  r e a d i n g  models  w i l l  be  d i s c u s s e d  in  t h i s  s e c t i o n .  These models  

have g e n e r a l l y  a s s i g n e d  a p i v o t a l  r o l e  to  l i n g u i s t i c s ,  p e r c e p t i o n ,  and 

m e m o r y / i n f o r m a t i o n - p r o c e s s i n g .  In a P i a g e t i a n - b a s e d  model ,  t h e s e  f u n c t i o n s  

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

a r e  dependen t  upon t h e  o p e r a t i v e  o r  s t r u c t u r a l  l e v e l s .

These  models  w i l l  be d i s c u s s e d  i n  te rm s  of  how th e y  a d d r e s s  th e  

a c q u i s i t i o n  o f  i n i t i a l  r e a d i n g  ..-.Rills, a s  w e l l  as  com prehens ion ,  and 

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

L i n g u i s t  i c s

The f i r s t  r e a d i n g  model  t o  be d i s c u s s e d  w i l l  be based  on Chomsky's 

(1957) f o r m u l a t i o n s  c o n c e r n in g  la nguage  a c q u i s i t i o n ,  and t h e  r e s p e c t i v e  

i m p l i c a t i o n s  f o r  t h e  r e a d i n g  p r o c e s s .  Chomsky (1957) has  a rgued  t h a t  a l l  

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

and v e r b  p h r a s e s ) .  These forms a r e  s t o r e d  a t  a l e v e l  of  deep s t r u c t u r e  

( i n t e r n a l i z e d  meanings)  and a r e  c o n v e r t e d  t o  s u r f a c e  s t r u c t u r e s  o r  u t t e r a n c e s  

v i a  a mechanism c a l l e d  a Language A c q u i s i t i o n  Dev ice (LAD). He has
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con tended  t h a t  i n d i v i d u a l s  p o s s e s s  an i n n a t e  c a p a c i t y  to  a c q u i r e  l a nguage  

and c o n s e q u e n t ly  g e n e r a t e  t h e  r u l e s  of  l a nguage  i n  n o v e l  s i t u a t i o n s .

Chomsky has  p o s i t e d  a com pe tenc e -pe r fo rm ance  d i s t i n c t i o n ,  whereby an 

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

a p p ly  t h e s e  r u l e s  in  u t t e r a n c e s  o r  v o c a l i z a t i o n s .

In  compar ing  Chomsky's  p o s i t i o n  to  a P i a g e t i a n  v iew,  t h e  f o l l o w i n g  

argument h a s  been  made. E l k in d  (1981) has  p o i n t e d  o u t  t h a t  t h e  i r r e g u l a r i t i e s  

o f  t h e  sound-symbol r e l a t i o n s h i p s  may c o n s t i t u t e  d i f f i c u l t y  f o r  t h e  b e g i n n in g  

r e a d e r .  Chomsky, on t h e  o t h e r  hand,  has  m a i n t a i n e d  t h a t  E n g l i s h  o r th o g r a p h y  

i s  o p t i m a l  f o r  i t s  p u r p o s e s .  He has  a rgued  t h a t  t h e  b e g in n in g  r e a d e r  d i s c o v e r s  

a t h e o r y  about  l a nguage  from s m a l l  amounts o f  a v a i l a b l e  d a t a .  That  i s ,  t h e  

b e g in n in g  r e a d e r ,  th ro u g h  r e p e a t e d  ex p o s u re  t o  w r i t t e n  w ords ,  i n t e r n a l i z e s  

enough i n f o r m a t i o n  about  s i m i l a r l y  s p e l l e d  words t h a t  have d i f f e r e n t  

p r o n u n c i a t i o n s ,  and l i n k s  s i m i l a r  words t h ro u g h  l e x i c a l  (deep s t r u c t u r e )  

r e p r e s e n t a t i o n s .  For  example ,  t h e  c h i l d  may d e r i v e  t h e  meaning o f  t h e  words 

e l e v a t o r  and e l e v a t i o n  from t h e  word e l e v a t e , t h e  l a t t e r  b e in g  s t o r e d  a t  t h e  

l e x i c a l  l e v e l .  Chomsky c o n te n d s  t h a t  t h e  p r o n u n c i a t i o n  o f  t h e s e  t h r e e  words 

i s  a more s u p e r f i c i a l  c o n ce rn .

Chomsky's model has  l e d  t o  a n a l y s e s  o f  deep and s u r f a c e  s t r u c t u r e s  

in  t e x t ,  w i t h  an emphasis  on noun and v e r b  p h r a s e s .  With r e s p e c t  to  

t r a i n i n g  c o n s i d e r a t i o n s ,  a  number of  r e s e a r c h e r s  have  a t t e m p t e d  t o  

improve c h i l d r e n ' s  r e a d i n g  com prehens ion  by t r a i n i n g  in  l i n g u i s t i c -  

r e l a t e d  s k i l l s :  s y n t a c t i c  m a n i p u l a t i o n s ,  s e n t e n c e  s t r u c t u r i n g ,  and 

s e n t e n c e  recom bin ing .  Such a t t e m p t s  a t  t r a i n i n g  have  met w i th  

somewhat n e g l i g i b l e  r e s u l t s  ( S t o t s k y  1975; Combs 1979).  However,  t h e  

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

emphasized i n  t h e  m a j o r i t y  o f  r e a d i n g  c u r r i c u l u m s  to d a y  (Olson 1979).
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P e r c e p t i o n

Gibson and L ev in  (1975) p ro p o s e  a r e a d i n g  model  which  i s  based  

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

o f  l a n g u ag e  e l e m e n t s ;  sounds ,  l e t t e r s ,  w ords ,  e t c .  They have a rg u e d  

t h a t  w i t h  i n c r e a s i n g  m e n ta l  age ,  t h e r e  i s  an i n c r e a s e d  c a p a c i t y  on t h e  

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

c h i l d  p e r c e i v e s  d i s t i n c t i v e  f e a t u r e s  by a method known as c o n t r a s t i v e  

a n a l y s e s .  These a n a l y s e s  may i n v o l v e  g r a p h i c ,  s y n t a c t i c ,  and s e m a n t i c  

com par i sons .  G raph ic  a n a l y s e s  a r e  b a s ed  upon c l o s e d  v s .  open c u r v e s ,  

v e r t i c a l  v s .  h o r i z o n t a l  l i n e s ,  e t c .  S y n t a c t i c  a n a l y s e s  may i n v o l v e  

compar ing noun words t o  v e r b  w ords ,  e t c .  Semantic  a n a l y s e s  may 

i n v o l v e  d i s t i n g u i s h i n g  words t h a t  d e n o t e  m o th e r  v s .  words t h a t  d e n o t e  

f a t h e r .

Norberg  (1 9 7 8 ) ,  i n  e v a l u a t i n g  G i b s o n ' s  mode l ,  h a s  r e f e r r e d  t o  

i t  a s  a t h e o r y  of " i n f o r m a t i o n  p i c k - u p , "  and has  a rg u ed  t h a t  t h e  model  

assumes t h a t  p e r c e p t i o n  i s  d e te rm ined  by t h e  s t i m u l u s  i n f o r m a t i o n  made 

a v a i l a b l e  t o  t h e  p e r c e i v e r .  T h i s  p o i n t  i s  em phasized  in  G i b s o n ' s  (1970) 

work,  where she  s t a t e d  t h a t  t h e  n a t u r a l  env i ro nm en t  p r o v i d e s  " a f f o r d a n c e s "  

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

Gibson has  a rgued  t h a t  r e a d i n g  i s  an a d a p t i v e  p r o c e s s  which i n v o l v e s  

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

and i n c r e a s e  e f f i c i e n c y .  Reading becomes more e f f i c i e n t  as  t h e  c h i l d  

f o c u s e s  on l a r g e r  and l a r g e r  u n i t s  o r  p r i n t ;  LMU o r  L a r g e s t  Manageable 

U n i t .  For  example,  words,  which a r e  p a t t e r n s  o f  l e t t e r s ,  c o n s t i t u t e  

h i g h e r  o r d e r  p a t t e r n s  th a n  t h e  l e t t e r s  t h e m s e lv e s .  They f u r t h e r  m a i n t a i n  

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

i r r e l e v a n t  f e a t u r e s .  They f u r t h e r  i n d i c a t e  t h a t  t h e  d i f f e r e n c e s  be tween
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f l u e n t  and n o n - f l u e n t  r e a d e r s  l i e  i n  t h e i r  a b i l i t y  t o  d e t e c t  t h e  

l a r g e s t  manageab le  u n i t s  in  o r d e r  t o  g a in  meaning from t h e  t e x t .

I t  s h ou ld  be n o t e d  t h a t  C a l f e e  (1978) ,  in  h i s  r e v i e w  o f  t h e  

d i f f e r e n t  r e a d i n g  mode ls  has  a rgued  t h a t  G i b s o n ' s  model  i s  more co n ce rn ed  

w i t h  t h e  end p r o d u c t s  o f  p e r c e p t i o n  th a n  t h e  p r o c e s s e s  of  p e r c e p t i o n .  

F u r t h e r ,  he has  p o i n t e d  o u t  t h a t  a t t e m p t s  t o  improve r e a d i n g  s k i l l s  v i a  

p e r c e p t u a l  t r a i n i n g  have met w i th  n e g l i g i b l e  r e s u l t s ;  a p o i n t  r e c e i v i n g  

e m p i r i c a l  s u p p o r t  from a number o f  i n v e s t i g a t o r s  (Rouch 1968; Hedges 

1972; Sea ton  1972; Thomas 1974) .  Gibson and L e v i n ' s  p e r c e p t u a l  model  

h a s  prompted o t h e r  q u e s t i o n s .  For  example ,  how does  t h e  r e a d e r  p e r c e i v e  

o r  d e t e c t  i n f e r e n c e s ?  What u n i t s  o f  t e x t  would be in v o l v e d ?  And, what 

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

On t h i s  p o i n t ,  B i r c h  and Belmont (1965) a t t e m p t e d  t o  i n v e s t i g a t e  

i n t e r - s e n s o r y  ( a u d i t o r y - v i s u a l )  f u n c t i o n i n g  w i th  r e s p e c t  t o  r e a d i n g  

i n  a sample of  c h i l d r e n ,  aged 5-11 .  They r e p o r t e d  t h a t  t h e  c h i l d r e n  

had r e a d i n g  d i f f i c u l t i e s  b e c a u s e  of an i n a b i l i t y  t o  match rh y th m ic  p a t t e r n s  

w i t h  v i s u a l  r e p r e s e n t a t i o n s .  They conc luded  t h a t  t h e i r  sample  had 

r e a d i n g  d i f f i c u l t i e s  b e c a u s e  o f  p rob lem s  w i t h  a u d i t o r y - v i s u a l  or  

c ro s s -m o d a l  i n t e g r a t i o n .

O ther  r e s e a r c h e r s  such  as  V e l l u t i n o  (1977) have con tended  t h a t  

b e g i n n in g  r e a d e r s  may have d i f f i c u l t y  in  v e r b a l l y  l a b e l l i n g  or  

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

has  a rgued  t h a t  i n  s i l e n t  r e a d i n g ,  each  u n i t  o f  v i s u a l  s t i m u l i  must 

be  s u b - v o c a l l y  l a b e l l e d  b e f o r e  meaning can be a c c e s s e d .

I n f o r m a t i o n - P r o c e s s i n g

A nother  r e a d i n g  model  which e l a b o r a t e s  upon p e r c e p t i o n  and 

c o n s i d e r s  t h e  r o l e  of  memory and a t t e n t i o n a l  f a c t o r s ,  i s  t h e  g e n e r i c
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i n f o r m a t i o n - p r o c e s s i n g  model  d e l i n e a t e d  by A tk inson  and S h i f f r i n  (1968) .  

T h i s  model  i s  a c o m p o n e n t i a l  model  whereby s t i m u l i  p a s s  t h ro u g h  t h r e e  

com par tm en ts :  i c o n i c  o r  s e n s o r y  s t o r a g e ,  s h o r t - t e r m  memory (STM) and 

l o n g - t e r m  memory (LTM). An image e n t e r s  i c o n i c  s t o r a g e  and rem a ins  on 

d i s p l a y  f o r  s e v e r a l  s e c o n d s .  The image may d i s a p p e a r  o r  i t  may e n t e r  

STM where  i t  i s  encoded a c c o r d i n g  t o  t h e  g r a p h i c ,  s y n t a c t i c ,  o r  

s e m a n t i c  f e a t u r e  a n a l y s e s  p r e v i o u s l y  d e s c r i b e d .  The im ages ,  once 

encoded ,  a r e  s t o r e d  i n  LTM v i a  p r o c e s s e s  o f  l a b e l l i n g ,  g r o u p in g ,  chunk ing ,  

p r a c t i c e  and r e h e a r s a l .

The i n f o r m a t i o n - p r o c e s s i n g  model  i s  a l s o  conce rned  w i t h  r e d u c t i o n  

of  u n c e r t a i n t y  and i n c r e a s e d  e f f i c i e n c y  in  r e a d i n g .  E f f i c i e n t  r e a d i n g  

i s  a c h i e v e d  when t h e  r e a d e r  i s  a b l e  t o  chunk o r  d e t e c t  t h e  l a r g e s t  p o s s i b l e  

u n i t s ,  and i n t e g r a t e  t h e s e  u n i t s  w i t h  what  has  been p r e v i o u s l y  s t o r e d .

With r e s p e c t  t o  b e g i n n i n g  r e a d i n g ,  Venezky (1970) has  p ro p o s e d  t h a t  

i n f o r m a t i o n - p r o c e s s i n g  i s  a  s e r i a l  p r o c e s s ;  l e t t e r  p a i r s  must be 

p r o c e s s e d  p r i o r  t o  word p a i r s ,  words p r i o r  t o  s e n t e n c e s ,  e t c .

Smith (1971) ,  v a r y i n g  on t h i s  p o i n t ,  has  a rgued  t h a t  p r o c e s s i n g  

f o r  l e t t e r s ,  w ords ,  and s e n t e n c e s  can o c c u r  i n d e p e n d e n t l y  o f  each  o t h e r .  

Rumelhar t  (1977) h a s  b u i l t  upon S m i t h ' s  a rgum en ts  and h a s  p ro p o sed  an 

i n t e r a c t i v e - c o m p e n s a t o r y  model  o f  r e a d i n g / i n f o r m a t i o n - p r o c e s s i n g .

Rum elhar t  h a s  p ro p o s e d  a s i x - l e v e l  mode l;  l e t t e r s ,  l e t t e r  c l u s t e r s ,  

l e x i c a l  l e v e l ,  s y n t a x ,  s e m a n t i c s .  He p r o p o s e s  t h a t  t h e  r e a d e r  may 

u t i l i z e  a  c om bina t ion  of  l e v e l s ,  o r  u t i l i z e  word r e c o g n i t i o n  t o  f a c i l i t a t e  

comprehension  o r  v i c e - v e r s a .  R u m e l h a r t ' s  model  more d i r e c t l y  a d d r e s s e s  

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

some o f  t h e  e a r l i e r  i n f o r m a t i o n - p r o c e s s i n g  mode ls .

W i th in  t h e  i n f o r m a t i o n - p r o c e s s i n g  p a rad igm ,  LaBerge and Samuels (1974)



have  p ro p o sed  an a u t o m a t i c i t y  h y p o t h e s i s ,  i . e . ,  t h e  a b i l i t y  t o  decode  

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

Thus ,  when t h e  r e a d e r  h a s  d i f f i c u l t y  w i t h  d e c o d in g ,  t h i s  c r e a t e s  a 

b o t t l e n e c k  which,  i n t e r e f e r e s  w i t h  t h e  t im e  and c a p a c i t y  which  t h e  

c h i l d  has  t o  t h i n k  a bou t  what  h e / s h e  h a s  r e a d .  They m a i n t a i n  t h a t  

decod ing  becomes a u t o m a t i z e d  by t h i r d  g r a d e .

Goodman (1980) h a s  a rg u ed  f o r  a  " top-dow n"  v e r s i o n  of  t h e  

i n f o r m a t i o n - p r o c e s s i n g  model  w i t h  r e s p e c t  t o  t h e  r e a d i n g  p r o c e s s .  In  

h i s  model ,  r e a d i n g  i s  d e p i c t e d  as  a p s y c h o - l i n g u i s t i c  g u e s s i n g  game, 

where t h e  r e a d e r  b r i n g s  c e r t a i n  meanings  and e x p e c t a t i o n s  t o  t h e  t e x t ,  

g e n e r a t e s  h y p o th e s e s  and a t t e m p t s  t o  co n f i rm  them. A ccord ing  t o  Goodman, 

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

r e a d e r  in  t u r n  u t i l i z e s  s y n t a c t i c  and s e m a n t i c  i n f o r m a t i o n  t o  decode  t h i s  

v i s u a l  i n f o r m a t i o n .  Goodman has  d e v e lp ed  a q u a l i t a t i v e  cod ing  system 

o r  taxonomy f o r  a n a l y z i n g  c h i l d r e n ' s  r e a d i n g  e r r o r s .  He h a s  r e f e r r e d  

t o  t h e s e  e r r o r s  a s  m i s c u e s  ( a l t e r a t i o n s  o r  v a r i a t i o n s  from t h e  t e x t ) .

His m isc u e  taxonomy i n c l u d e s  i n s e r t i o n s ,  om m iss ions ,  s u b s t i t u t i o n s ,  

r e v e r s a l s ,  and r e g r e s s i o n s  ( r e p e t i t i o n s ) .  Goodman has  s t a t e d  t h a t  

as  t h e  r e a d e r  s c a n s  toward  t h e  m id d le  of  a p a s s a g e ,  h i s / h e r  a t t e n t i o n  

may g e t  caugh t  i n  t h e  f a r  v i s u a l  p e r i p h e r a l  f i e l d ,  t h u s  r e s u l t i n g  in  

i n s e r t i n g  o r  r e p e a t i n g  words w h i l e  r e a d i n g .  Goodman has  conduc ted  r e s e a r c h  

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

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

o r a l  r e a d i n g  may i n v o l v e  more of  a communica tive  i n t e n t  th a n  s i l e n t  r e a d e r s .  

Goodman has  a rgued  t h a t  t h e  more p r o f i c i e n t  r e a d e r  r e l i e s  l e s s  and l e s s  

on g r a p h i c  o r  v i s u a l  i n f o r m a t i o n  and more on c o n t e x t .  Goodman's m iscue  

a n a l y s e s  have  become w id e l y  used  as d i a g n o s t i c  t o o l s  w i t h  b o t h  normal 

and d i s a b l e d  r e a d e r s .
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Schema Theory

H i s t o r i c a l l y ,  one o f  t h e  e a r l i e s t  r e a d i n g  models  which was 

b as ed  upon t h e  e x p e r i e n c e s  which  t h e  r e a d e r  b r i n g s  t o  t h e  t e x t ,  

s tems from B a r t l e t t ' s  work on schema t h e o r y .  B a r t l e t t  (1932) 

a s s e r t e d  t h a t  t h e  r e a d e r  b r i n g s  meaning t o  t h e  t e x t  in  t h e  form of  

a  schema, which i s  an a c c u m u la t io n  of  p r i o r  knowledge and e x p e r i e n c e .

T h i s  n o t i o n ,  ev o lv ed  i n  p a r t ,  f rom t h e  p h i l o s o p h e r  K a n t ' s  v ie w  t h a t  

t h e r e  were  a p r i o r i  s t r u c t u r e s  of  knowledge w i t h i n  p e o p l e  (as  

c o n t r a s t e d  w i t h  P i a g e t ,  w here  s t r u c t u r e s  a r e  c o n s t r u c t e d  by t h e  

i n d i v i d u a l ) .  A r e a d e r ,  a c c o r d i n g  t o  B a r t l e t t ,  migh t  p o s s e s s  

a schema f o r  b u s i n e s s ,  and s u b - s c h e m a ta  f o r  b u y in g ,  s e l l i n g ,  

money,  s t o r e s ,  e t c .  B a r t l e t t  con tended  t h a t  t h e s e  e x p e r i e n t a l l y - b a s e d  

schemas m e d i a t e  a p e r s o n ' s  t e x t  r e c a l l .  B a r t l e t t  p ro c e e d e d  t o  t e s t  

h i s  h y p o t h e s e s  w i t h  a g roup  of  s u b j e c t s  who were  asked  t o  r e a d  

s t o r i e s  t h a t  c o n t a i n e d  f a m i l a r  v s .  n o v e l  c o n t e n t .  He a rg u ed  t h a t  

t h e  r e s p o n s e s  o f  s u b j e c t s  ( n o r m a l i z a t i o n s  and e x a g g e r a t i o n s )  s u g g e s t e d  

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

r e c o n s t r u c t i o n .  A number o f  c r i t i c i s m s  have been r a i s e d  w i t h  r e s p e c t  

t o  B a r t l e t t ' s  work.  For  example ,  where  do t h e  schema d e r i v e  from?

How does  one know what  schema t o  a p p l y  in  a g iv e n  s i t u a t i o n ?  I s  i t  

p o s s i b l e  f o r  a p e r s o n  t o  p o s s e s s  a schema f o r  e v e ry  s i t u a t i o n  

e n c o u n t e r e d ?  And, what i s  i n v o l v e d  i n  combining and i n t e g r a t i n g  

v a r i o u s  schema?

B u i l d i n g  upon t h e  i n i t i a l  i n s i g h t s  o f  B a r t l e t t ,  and drawing upon 

t h e  l i n g u i s t i c  and i n f o r m a t i o n - p r o c e s s i n g  m ode ls ,  a number of  

r e s e a r c h e r s  have  a t t e m p t e d  t o  c o n s i d e r  how e x p e r i e n t a l  f a c t o r s  

a f f e c t  a p e r s o n ' s  a b i l i t y  t o  o r g a n i z e  and r e c a l l  i m p o r t a n t  a s p e c t s  of  t e x t .
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One such  r e s e a r c h e r ,  S p i r o  (1977) h a s  c o n s i d e r e d  t h e  n o t i o n  

of  i d e a t i o n a l  s c a f f o l d i n g , i . e ,  t h e  r e a d e r  must  be s e n s i t i v e  t o  

t h e  r e l a t i v e  im p o r ta n c e  of  v a r i o u s  c o n c e p t s .  C e n t r a l  i d e a s  must  

be i d e n t i f i e d  f i r s t .  L es s  im p o r t a n t  i d e a s  a r e  added i n  p r o p e r  

r e l a t i o n  t o  t h e  c e n t r a l  theme.  F i n a l l y ,  i r r e l e v a n t  o r  s u p e r f i c i a l  

i n f o r m a t i o n  must  be d i s c a r d e d .  S p i r o  i n d i c a t e d  t h a t  s e n s i t i v i t y  t o  

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

b e g i n n i n g  r e a d e r s ,  b u t  i n c r e a s e s  w i t h  r e a d i n g  e x p e r i e n c e .

K i n t s c h  (1976) has  a rg u e d  t h a t  t h e  h i g h e r  l e v e l  p r o p o s i t i o n s  

r e c a l l e d  from a s t o r y  r e v o l v e  around  t h e  main i d e a ,  c h a r a c t e r ' s  

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

K i n t s c h  has  d e f i n e d  c o n s t r u c t i o n  as  t h e  a b i l i t y  t o  summarize a 

s e t  of  a c t i o n s .  For example ,  P e t e r  has  a dog and c a t ,  i s  summarized 

a s  P e t e r  has  p e t s .  T h i s  l a t t e r  s t a t e m e n t  r e p r e s e n t s  t h e  h i g h e r  l e v e l  

summary. Schank and Abelson  (1977) have  i d e n t i f i e d  an e p i s o d e  schema 

which a p e r s o n  m igh t  a p p ly  t o  a s t o r y .  T h i s  schema i n c l u d e s  fo u r  

p a r t s :  (P) P r o t a g o n i s t ,  ( I )  I n i t i a t i n g  E ven t ,  (G) Goal  t o  be 

a c h i e v e d ,  and (O)Outcome.

F r e d e r i k s e n  (1977) h a s  a rgued  t h a t  t h e  main i d e a s  o r  i m p o r t a n t  

e l e m e n t s  of  a s t o r y  a r e  more d e e p ly  encoded and remembered f o r  

l o n g e r  p e r i o d s  of  t im e  th a n  t h e  l e s s  i m p o r t a n t  o r  p e r i p h e r a l  a s p e c t s  

o f  a s t o r y .  In F r e d e r i k s e n ' s s t o r y  schema, t h e  p r o t a g o n i s t ,  g o a l ,  

and outcome c o n s t i t u t e  t h e  m a jo r  t h e m a t i c  o r  o r g a n i z i n g  c o n t e n t .

The method used  t o  o b t a i n  t h e  g o a l ,  i n i t i a t i n g  e v e n t ,  and c a u s a l  

s t a t e m e n t s  a r e  low er  down on h i s  schema h i e r a r c h y .  Thom dyke  (1977) 

has  s i m i l a r l y  i n d i c a t e d  t h a t  t h e  im p o r t a n t  e l e m e n t s  in  a s t o r y  r e v o l v e  

around  t h e  main c h a r a c t e r  and t h e  e x t e n t  t o  which h e / s h e  a c h i e v e s  

h i s / h e r  g o a l .  He i n d i c a t e d  t h a t  when g o a l  s t r u c t u r e  i s  c l e a r e s t  i n  a
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s t o r y ,  r e c a l l  i s  improved c o n s i d e r a b l y .

In  g e n e r a l ,  numerous i n v e s t i g a t i o n s  have  been conduc ted  in  

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

c o n t e n t .  Brown (1975) r e p o r t e d  t h a t  a sample  of  s i x  y e a r  o ld  c h i l d r e n  

co u ld  i d e n t i f y  t h e  main f e a t u r e s  o f  a  s im p le  p i c t o r i a l  s c e n e ,  b u t  

cou ld  n o t  i d e n t i f y  t h e  main i d e a  when t h a t  s c e n e  was c o n v e r t e d  i n t o  

an o r a l l y  t o l d  s t o r y .  She r e p o r t e d  t h a t  c h i l d r e n  were  i n f l u e n c e d  

by p e r i p h e r a l  a s p e c t s  o r  d e t a i l s  o f  t h e  s t o r y .  O t to  and B a r r e t t  (1969) 

r e p o r t e d  t h a t  o n ly  29% o f  a sample  o f  second  g r a d e r s  cou ld  i d e n t i f y  

t h e  main i d e a  from o r a l l y  t o l d  s t o r i e s  c o n s i s t i n g  of  a few l i n e s  o f  

p r o s e .

O ther  r e s e a r c h e r s  h ave  a t t e m p t e d  t o  m a n i p u l a t e  s t o r y  c o n t e n t  and 

i t s  e f f e c t  on s t o r y  r e c a l l .  For  example.  Gomulick i  (1956) 

i n v e s t i g a t e d  r e c a l l  of  p a s s a g e s  w hich  ranged  from 15-200 words in  

l e n g t h .  He r e p o r t e d  t h a t  w i t h  t h e  s h o r t e r  p a s s a g e s ,  t h e  s u b j e c t s  

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

t h e  s u b j e c t s  g e n e r a t e s  summar ies  which  c o n t a i n e d  t h e  main i d e a s  o n ly .  

K in t s c h  (1975 1977) compared s u b j e c t s '  r e c a l l  on c o n v e n t i o n a l  v s .  

u n c o n v e n t i o n a l  s t o r y  c o n t e n t  and found t h a t  r e c a l l  appea red  t o  be 

b e t t e r  on t h e  fo rm er  p a s s a g e s  b e c a u s e  t h e  c o n t e n t  matched t h e  

r e a d e r s '  p r i o r  e x p e c t a t i o n s  and knowledge.

O th e r  r e s e a r c h e r s  (Dooling  1971;  Lawton 1977) have  shown 

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

i n f l u e n c e d  s t o r y  r e c a l l .  That  i s ,  t h e  s u b j e c t s  tended  t o  i n t e r j e c t  

i d e a s  a s s o c i a t e d  w i t h  t h e  c h a r a c t e r s  t h a t  were n o t  p r e s e n t  i n  t h e  t e x t .  

M andle r  and Johnson  (1977) have  argued- t h a t  s t o r i e s  w i t h  a h ig h
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d e g r e e  of  s t r u c t u r e  w i l l  be r e c a l l e d  w i t h  more  a c c u r a c y  th a n  s t o r i e s  

w i t h  l e s s  s t r u c t u r e .  K i n t s c h  (1975) a l s o  compared s t o r y  r e c a l l  on 

p a s s a g e s  w i t h  sc ram bled  v s .  unscram bled  c o n t e n t ,  and r e p o r t e d  t h a t  

t h e  summaries made on b o th  t y p e s  o f  p a s s a g e s  cou ld  n o t  be  d i s t i n g u i s h e d .

O the r  i n v e s t i g a t i o n s  have  a l s o  a t t e m p t e d  t o  i d e n t i f y  t h e  p r im in g  

q u e s t i o n s  asked  of  t h e  s u b j e c t  w i t h  r e s p e c t  t o  s t o r y  c o n t e n t .  Such 

s t u d i e s  have a t t e m p t e d  t o  d e t e r m in e  w h e th e r  t h e  a s k i n g  o f  q u e s t i o n s  s h o u ld  

oc c u r  b e f o r e  t h e  p a s s a g e  i s  r e a d ,  o r  d u r i n g  o r  a f t e r  t h e  p a s s a g e  has  been 

r e a d .  Whi le numerous s t u d i e s  have been done w i t h  r e s p e c t  t o  t h i s  a r e a ,  

t h e  most  p rom inen t  were  conduc ted  by E ra s e  (1967) who r e p o r t e d  t h a t  

r e c a l l  i s  s u p e r i o r  when q u e s t i o n s  a r e  a sked  a f t e r  r e a d i n g  t h e  p a s s a g e ,  

and when t h e  q u e s t i o n s  t e n d  t o  be g e n e r a l  r a t h e r  th a n  s p e c i f i c .

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

im p o r t a n t  a s p e c t s  of  a s t o r y  r e v o l v e  a round  a " h o l i s t i c , "  summary, 

which may i n c l u d e  t h e  p r o t a g o n i s t ,  g o a l ,  and ou tcomes .  The a b i l i t y  t o  

r e a d  f o r  i n f e r e n c e s  i s  an a r e a  which has  come un d e r  i n v e s t i g a t i o n  

more r e c e n t l y  by t h e  i n f o r m a t i o n - p r o c e s s i n g  r e s e a r c h e r s ,  some of  whom 

have  deve loped  e l a b o r a t e  h i e r a r c h i e s  f o r  r e a d e r s '  a b i l i t y  t o  d i s c e r n  

i n f e r e n c e s  in  s t o r i e s  (K in t s c h  1 9 7 7 ,e t c . ) .

Summary The p r e v a l e n t  r e a d i n g  models  have emphas ized t h e  r o l e  of  

l i n g u i s t i c s ,  p e r c e p t i o n ,  and m e m o r y / i n f o r m a t i o n - p r o c e s s i n g ,  i n  te rm s  of  

how t h e  c h i l d  becomes a more p r o f i c i e n t  r e a d e r .  These models  have i n d i c a t e d  

t h a t  w i th  i n c r e a s i n g  age ,  t h e  c h i l d  becomes more p r o f i c i e n t  i n  d ec o d in g ,  

r e l i e s  i n c r e a s i n g l y  l e s s  on t h e  p h y s i c a l  a p p e a r a n c e  o f  w ords ,  r e l i e s  more 

on c o n t e x t  i n  r e a d i n g ,  and becomes more p r o f i c i e n t  in  i n t e g r a t i n g  s t o r y  

d e t a i l s .  A gain ,  in  s t r e s s i n g  t h e  compar ison  w i t h  a P i a g e t i a n  model ,  t h e s e  

f u n c t i o n s  s e r v e  a f i g u r a t i v e  r o l e ,  and in  h i s  mode l ,  a r e  gu ided  o r  c o n t i n g e n t  

upon t h e  o p e r a t i v e  o r  s t r u c t u r a l  l e v e l  o f  deve lopm en t .
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P i a g e t i a n  Stages  and Reading 

As i n d i c a t e d  in  t h e  i n t r o d u c t i o n ,  t h e  p r o p o n e n t s  o f  a  P i a g e t i a n -  

b ased  r e a d i n g  model  have  co n ten d ed  t h a t  s t a g e  development i s  c r u c i a l  

t o  p r o g r e s s  o r  p r o f i c i e n c y  in  r e a d i n g ,  w i t h  p a r t i c u l a r  emphasi s  on t h e  

c o n s e r v a t i o n  c o n c e p t .  The p u rp o s e  of  t h i s  s e c t i o n  w i l l  be t o  map ou t  

P i a g e t i a n  s t a g e s  o f  development in  r e l a t i o n  t o  t h e  r e a d i n g  p r o c e s s .

Sensory-Motor  P e r i o d

The Sensory -M otor  P e r i o d  of  i n f a n c y  s p a n s  t h e  p e r i o d  of  a p p r o x i m a t e l y  

b i r t h  t o  age two. Th is  s t a g e  has  been c h a r a c t e r i z e d  a s  p r e - s y m b o l i c  o r  

p r e - r e p r e s e n t a t i o n a l ,  a s  t h e  i n f a n t ' s  p e r c e p t i o n  i s  t i e d  t o  t h e  im media te  

t im e  and s p a c e ,  and t h e  i n f a n t  i s  u n a b l e  t o  evoke a b s e n t  o b j e c t s ,  e v e n t s  

o r  p e r s o n s  v i a  images o r  v e r b a l  s i g n s  ( l a n g u a g e ) .  The p r e - c u r s o r y  sym bo l ic  

forms t h a t  s t a r t  t o  emerge d u r in g  t h i s  p e r i o d  t a k e  t h e  form of i n d i c e s ,  

where a p a r t  of  an o b j e c t  r e p r e s e n t s  a whole  ( f i n g e r / h a n d ,  t o e / f o o t , e t c . ) .  

During t h i s  p h a s e ,  r e c o g n i t i o n  memory i s  e v i d e n t  i n  t h a t  t h e  immedia te  

p r e s e n c e  o f  o b j e c t s  evoke a r e s p o n s e  in  t h e  i n f a n t .

The i n f a n t ' s  g r a d u a l  d i f f e r e n t i a t i o n  of  s i g n i f i e r s  from t h e  o b j e c t s  

th e y  s i g n i f y  o r  r e p r e s e n t  i s  accom pl i shed  by a p r o g r e s s i o n  of  a c t i v i t i e s ;  

r e a c h i n g  ou tw ard ,  c a l l  s o unds ,  t o u c h i n g  o b j e c t s  a t  a d i s t a n c e ,  t u r n i n g  

and l o o k i n g  toward o b j e c t s ,  and ,  f i n a l l y ,  p o i n t i n g .  The i n f a n t  b e g i n s  

t o  employ v o c a l  d e n o t a t i v e s  such  as  t h e  word da ,  b u t  w i l l  u se  t h i s  word 

in  an u n d i f f e r e n t i a t e d  f a s h i o n ,  i . e . ,  t o  a l l  p e r s o n s  p r e s e n t .

P i a g e t  (1969) has  s t a t e d  t h a t  a r t i c u l a t e  l a n g u ag e  makes i t s  

a p p e a ra n c e  a f t e r  a p h ase  of  s p o n tan eo u s  v o c a l i z a t i o n  (6 -10  m o n th s ) ,  

and a p h as e  of  d i f f e r e n t i a t i o n  of  phonemes (11-12 m o n t h s ) ,  a t  t h e  

end o f  t h e  Sensory-M otor  P e r i o d ,  w i t h  one word s e n t e n c e s  o r  h o l o p h r a s e s  

( S t e r n  1914) .  The i n f a n t ' s  " s t r u c t u r e s "  o f  t h i s  p e r i o d  a r e  r e f e r r e d  t o
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as schemes ( c o m b i n a t i o n s  o f  i n d i v i d u a l  r e f l e x e s  such  a s  v i s i o n  and g r a s p i n g ) .  

These schemes a r e  d e s c r i b e d  a s  l a c k i n g  r e v e r s i b l e  c h a r a c t e r i s t i c s .  That  i s ,  

t h e  i n f a n t  i s  u n a b l e  t o  make com par isons  between an i n i t i a l  and s u b s e q u e n t  

e v e n t ;  t h e  i n f a n t  can n o t  t r a c e  an a c t i o n  from i t s  o r i g i n  t o  a c o n c l u s i o n  

and back  t o  t h e  o r i g i n ,  such  as  r e t r i e v i n g  a m i s s in g  o b j e c t .  S i n c l a i r  

(1974) i n  e v a l u a t i n g  t h e  c h i l d ' s  la nguage  of  t h i s  p e r i o d ,  h a s  s u g g e s t e d  

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

schem es .

I t  i s  t h ro u g h  a g r a d u a l  i n t e r p l a y  of a s s i m i l a t i o n  and acc o m o d a t io n ,  

t h a t  t h e  i n f a n t ' s  schemes become more r e f i n e d  and c a p a b le  of  s u s t a i n i n g  

a c t i o n s ,  and e x t e n d in g  and g e n e r a l i z i n g  f a m i l a r  a c t i o n s  to  new s i t u a t i o n s .

The r e p e t i t i o n  of  a c t i o n s  ( c i r c u l a r  r e a c t i o n s )  s e r v e  t h i s  p u rp o s e .  P i a g e t  

has  s u g g e s t e d  t h a t  p r o g r e s s  o r  development o c c u r s  when t h e  i n f a n t  becomes 

c o g n i z a n t  of  p e r t u r b a t i o n s ,  d i s t u r b a n c e s ,  o r  c o n f l i c t  between t h e  v i s u a l  

a p p e a ra n c e  o f  o b j e c t s  and t h e  i n t e r n a l  schemes ( c o n f l i c t  between p e r c e p t i o n  

and t h o u g h t ) .  The presumed d e s i r e  t o  r e s o l v e  c o n f l i c t  and c r e a t e  a 

b a l a n c e  o r  e q u i l i b r i u m  i s  what m o t i v a t e s  o r  e n e r g i z e s  t h e  i n f a n t  

t o  s u s t a i n  r a t h e r  th a n  i n t e r r u p t  an a c t i v i t y .  Thus ,  toward  t h e  end of  

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

However, t h i s  r u d im e n ta r y  form of o b j e c t  permanence o r  c o n s e r v a t i o n  i s  

n o t  i n t e r n a l i z e s ;  i t  i s  c a r r i e d  out  on a p l a n e  of  a c t i o n  and r e p r e s e n t s  

an e x t e n s i o n  of t h e  i n f a n t ' s  immedia te  p l a y  a c t i v i t i e s .

P r e - O p e r a t i o n a l  S tag e

The a p p e a r a n c e  of  o b j e c t  permanence s i g n i f i e s  t h e  t r a n s i t i o n  i n t o  

t h e  n e x t ,  P r e - O p e r a t i o n a l  P e r i o d ,  l a s t i n g  from a p p r o x im a te ly  age  two 

t o  age s e v e n / e i g h t .  The c h i l d  now b e g i n s  t o  s u s t a i n  a c t i o n s  by i m i t a t i n g



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

t o  a s  d e f e r r e d  i m i t a t i o n .  T h i s  r e p r e s e n t s  t h e  second s t a g e  o f  memory 

( r e c o n s t r u c t i v e  memory), where  t h e  c h i l d  u s e s  a c t i o n s  t o  r e p r e s e n t  e v e n t s  

t h a t  have j u s t  o c c u r r e d .  The t h i r d  memory l e v e l ,  r e c a l l ,  i s  when t h e  

c h i l d  u s e s  symbols and s i g n s  t o  r e p r e s e n t  e v e n t s  (by C o n c re t e  O p e r a t i o n s ) .

The P r e - O p e r a t i o n a l  c h i l d ' s  l a nguage  i s  p e r s o n a l i z e d ,  i d i o s y n c r a t i c ,  

and l a c k s  a s o c i a l  o r  communica tive  i n t e n t .  The c h i l d  u s e s  symbols o r  

p e r s o n a l i z e d  la n g u a g e ,  su ch  a s  s a y in g  t h e  word "bum" t o  d e s i g n a t e  an 

o b j e c t  which has  d ropped .  At age 3 o r  4,  t h e  c h i l d ' s  u s e  of  la nguage  

i s  s a i d  t o  be p r e - c o n c e p t u a l .  The c h i l d  may l e a r n  t h e  word dog i n  an 

i m i t a t i v e  c o n t e x t ,  b u t  w i l l  p ro c e e d  t o  a p p ly  t h i s  word t o  a l l  a n im a l s .

While a s i g h t  word v o c a b u l a r y  b e g i n s  t o  deve lop  d u r in g  t h i s  p e r i o d ,

S i n c l a i r  (1974) has  i n d i c a t e d  t h a t  t h e  c h i l d  f a i l s  t o  u n d e r s t a n d  t h a t  

words have i d e n t i t i e s  t h a t  a r e  s e p a r a t e  from t h e  o b j e c t s  th e m s e lv e s .

A ccord ing  t o  P i a g e t  (1969) and E lk in d  (1974) ,  t h e  c h i l d ' s  th o u g h t  

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

ap p e a ra n c e  o f  o b j e c t s .  The c h i l d ' s  p e r c e p t i o n  i s  s a i d  t o  be c e n t e r e d , 

i . e . ,  t h e  c h i l d ' s  a t t e n t i o n  i s  caught  and h e l d  by t h e  dominant  a s p e c t s  

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

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

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

Element c e n t e r e d  upon t e n d  t o  be o v e r e s t i m a t e d  o r  u n d e r e s t i m a t e d ,  such  

a s  t h e  compar ison  of a v e r t i c a l  t o  a h o r i z o n t a l  l i n e .  The c h i l d  has  

d i f f i c u l t y  r e v e r s i n g  f i g u r e  from g round ,  s c a n n in g  f i g u r e s  i n  p r e c i s e  

and s y s t e m a t i c  ways,  and i n t e g r a t i n g  p a r t s  and w ho les .  In  one s t u d y ,

E lk in d  (1964) d em o n s t r a te d  t h a t  on a measure  c a l l e d  t h e  P i c t u r e



23
I n t e g r a t i o n  T e s t  (P IT ) ,  k i n d e r g a r t e n  c h i l d r e n  cou ld  on ly  i d e n t i f y  p a r t s ,  

w he reas  by age e i g h t  o r  n i n e ,  t h e  c h i l d r e n  were  a b l e  t o  i d e n t i f y  b o t h  

p a r t s  and w holes .

The c h i l d ' s  th o u g h t  of  t h i s  p e r i o d  i s  a l s o  c h a r a c t e r i z e d  a s  

t r a n s d u c t i v e ;  go ing  from t h e  p a r t i c u l a r  t o  t h e  p a r t i c u l a r .  Henderson 

(1980) g i v e s  an example of  t h i s  b e h a v i o r  i n  r e a d i n g ,  i . e . ,  t h e  c h i l d  

r e a d s  t h e  word c a t  a s  c - a - t .  S i n c l a i r  (1974) has  a rgued  t h a t  t h e  

c h i l d  does  n o t  y e t  have a concep t  o f  words as  s t a b i l e  o b j e c t s  o r  u n i t s .  

E l k i n d ,  in  h i s  i n v e s t i g a t i o n s  of  b e g i n n in g  r e a d e r s ,  has  i n d i c a t e d  t h a t  

m i s p r o n u n c i a t i o n s  of  words may be  due t o  c e n t r a t i o n  t e n d e n c i e s ;  t h e  

c h i l d  f o c u s e s  on a p a r t  of  a word r a t h e r  t h a n  t h e  whole .  F u r t h e r ,  

t h e  c h i l d  does  n o t  y e t  u n d e r s t a n d  t h a t  words a r e  c l a s s e s  o r  u n i t s  which 

c o n t a i n  e l e m e n t s  (vowels and c o n s o n a n t s ) ,  and t h a t  t h e s e  u n i t s  have 

meaning i n  i s o l a t i o n  as  w e l l  as  when b le nded  i n t o  t h e  whole.  He has  

con tended  t h a t  when a c h i l d  makes a r e a d i n g  e r r o r  such  a s  r e a d i n g  t h e  

word where f o r  when, t h i s  i s  n o t  an e r r o r  of  v i s u a l  d i s c r i m i n a t i o n ,  

bu t  r a t h e r  an i n f e r e n t i a l  e r r o r .  The c h i l d  i s  a t t e m p t i n g  t o  i n f e r  t h e  

whole from t h e  p a r t  (wh-) .  K i r k l a n d  (1978) has  a rgued  t h a t  t h e  c h i l d ' s  

i n a b i l i t y  t o  d i s t i n g u i s h  word p a i r s  ( c a t / c u t ,  w is h /w as h ,  came/come, e t c . )  

i s  a  c o n c e p t u a l  r a t h e r  t h a n  p e r c e p t u a l  e r r o r .  That  i s ,  t h e  c h i l d  cannot  

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

A number of s t u d i e s  have  a t t e m p t e d  t o  a d d r e s s  t h e  q u e s t i o n  of  t h e  

c h i l d ' s  c e n t r a t i o n s  w i th  r e s p e c t  t o  decoding  and com prehens ion .  One 

r e s e a r c h e r ,  J e n k i n s  (1979) w i t h  a sample  of  46 c h i l d r e n ,  aged 6 -9 ,  

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

and c o n s e r v e r s  w i t h  r e s p e c t  t o  number of  e r r o r s  o r  m i s p r o n u n c i a t i o n s  made.
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The s u b j e c t s  i n  h i s  s t u d y  were asked  t o  r e a d  a 100-word s e l e c t i o n  of  

p r o s e  e n t i t l e d  t h e  Three  D o l l a r  M ule . The n o n - c o n s e r v e r s  (n=13) m issed  

an a v e r a g e  o f  4 5 .5  words.  The t r a n s i t i o n a l s  (n=21) m i s s e d  an a v e r a g e  of  

1 1 .4  w ords ,  and t h e  c o n s e r v e r s  (n=12) m i s s e d  an a v e ra g e  o f  . 3  w ords .

J e n k i n s  f u r t h e r  r e p o r t e d  a s i g n i f i c a n t  c o r r e l a t i o n  of  .61 be tween 

c o n s e r v a t i o n  (number,  mass )  and t o t a l  r e a d i n g  s c o r e .

K re tschm er  (1974) a n a l y z e d  c e n t r a t i o n  t e n d e n c i e s  i n  t h e  r e s p o n s e s  

o f  second  g r a d e  c h i l d r e n  t o  t h e  G ates  M a c G in i t i e  Reading  T e s t s .  In 

e v a l u a t i n g  500 r e s p o n s e s  d i s t r i b u t e d  o ve r  115 t e s t  i t e m s ,  he r e p o r t e d  

t h a t  75% of  t h e  c h i l d r e n ' s  r e s p o n s e s  r e f l e c t e d  c e n t r a t i o n s .  That  i s ,  

when t h e  c h i l d  was asked  t o  s e l e c t  one of  f o u r  p i c t u r e s  which i d e n t i f i e d  

t h e  main i d e a  o r  theme of a s t o r y ,  t h e  c h i l d r e n  chose p i c t u r e s  t h a t  

em phasized  a p a r t  of t h e  s t o r y ,  r a t h e r  th a n  t h e  whole.

Farnham-Diggory  (1967 ) ,  u s i n g  a m easure  of  l i q u i d  c o n s e r v a t i o n ,  

w i t h  a sample  o f  c h i l d r e n  aged 6 .4  t o  7 . 8 ,  found  d i f f e r e n c e s  between 

n o n - c o n s e r v e r s  and c o n s e r v e r s  i n  te rm s  of  t h e i r  a b i l i t y  t o  r e a d  and enac t  

s e n t e n c e s  which were  composed of  i n d i v i d u a l  l o g o g ra p h s  ( n o n - a l p h a b e t i c  

s ym bo ls ) .  The n o n - c o n s e r v e r s  cou ld  o n ly  decode and e n a c t  an a v e ra g e  of  

two of t h e  s e n t e n c e s .  The c o n s e r v e r s  c o u ld  e n a c t  t h e  maximum, i . e . ,  e i g h t .  

F u r t h e r ,  she  r e p o r t e d  a c o r r e l a t i o n  of  .70  be tween r e a d i n g  and l i q u i d  

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

P i a g e t  (1956) in  h i s  i n v e s t i g a t i o n s  of  c h i l d r e n ' s  comprehens ion  

o f  n a r r a t i v e s  such as  Niobe  t h e  F a i r y  and Epaminodas and t h e  Four  Swans, 

conc luded  t h a t  t h e  P r e - O p e r a t i o n a l  c h i l d r e n  had a t e n d en cy  t o  j u s t a p o s e  

t h e  c h a r a c t e r s ,  c.ould n o t  o r d e r  e v e n t s  in  t h e  c o r r e c t  t e m p o r a l  s e q u e n c e s ,  

and f a i l e d  t o  d e l i n e a t e  c a u s e - e f f e c t  r e l a t i o n s h i p s .  He a rgued  t h a t  

c e n t r a t i o n  r e n d e r s  t h e  c h i l d  i n c a p a b l e  of  making a c o h e r e n t  whole
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out o f  a  s t o r y ,  b u t  i n s t e a d  makes t h e  c h i l d  b r e a k  up t h e  s t o r y  i n t o  a 

s e r i e s  of  f r a g m e n ta r y  and o f t e n  i n c o h e r e n t  s t a t e m e n t s .

C oncre te  O p e r a t i o n s

By t h e  age of  abou t  seven  o r  e i g h t ,  t h e  c h i l d  app ro ac h es  t h e  b e g i n n in g  

of C onc re te  O p e r a t i o n s .  At t h e  o u t s e t  of  t h i s  p e r i o d ,  t h r e e  im p o r t a n t  

g ro u p in g s  emerge.  One i s  t h a t  of  r e l a t i o n a l  t h i n k i n g  o r  s e r i a t i o n . That  

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

go ing  from s m a l l e s t  t o  l a r g e s t  t o  s m a l l e s t .  Thus ,  t h e  c h i l d  i s  a b l e  t o  

t h i n k  in  t e rm s  of  co m p ar i so n s .  A second  im p o r t a n t  a b i l i t y  t h a t  emerges 

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

t o  form c l a s s e s  and s u b - c l a s s e s  based  on t h e  d e f i n i n g  a t t r i b u t e s  o f  

o b j e c t s .  The c h i l d ,  r a t h e r  t h a n  f o c u s i n g  or  c e n t r a t i n g  on o n ly  one 

d im ens ion ,  b e g i n s  t o  c o o r d i n a t e  or  covary  two d im e n s io n s ;  i . e . ,  t h a t  

a woman can be  b o t h  a m othe r  and a t e a c h e r  a t  t h e  same t i m e .  With 

r e s p e c t  t o  t h e  r e a d i n g  p r o c e s s ,  E lk in d  (1981) has  s t a t e d  t h a t  a c h i l d  

w i l l  u n d e r s t a n d  t h a t  a word such  as  dog can be  b o th  a word and a noun 

a t  t h e  same t im e .

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

and c l a s s e s .  I n i t i a l l y ,  t h e  n o n - c o n s e r v i n g  c h i l d  f a i l s  t o  c o o r d i n a t e  

t h e  competing  o r  a n t a g o n i s t i c  d im en s io n s  o f  a t a s k  such  as h e i g h t  or  

w id th .  A ccording  t o  P i a g e t ,  t h e  c h i l d ,  th ro u g h  a phase  of  s u c c e s s i v e  

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

and g r a d u a l l y  d i s c o v e r s  t h a t  changes  in  one d im ens ion  compensa te  f o r  

Changes in  a n o t h e r  d im ens ion .  P i a g e t  has  i d e n t i f i e d  t h r e e  p r o p e r t i e s  

of  th o u g h t  t h a t  make c o n s e r v a t i o n  p o s s i b l e :  i d e n t i t y  ( n o th i n g  has  

been added o r  s u b t r a c t e d ) ,  r e v e r s i b i l i t y  ( r e s t o r a t i o n  o r  r e c o m b i n a t i o n
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of  t h e  o b j e c t  t o  i t s  o r i g i n a l  s t a t e ) ,  and com pensa t ion  ( h e i g h t  

com pensa tes  f o r  w i d t h ,  e t c . ) .

C o n s e r v a t i o n  a b i l i t y  h a s  t h u s  been  d e s i g n a t e d  as  a r e v e r s i b l e  m e n t a l  

o p e r a t i o n  b e c a u s e . t h e  c h i l d  must  u n d e r s t a n d  ( m e n t a l l y )  w i t h o u t  

dependence  on t h e  im media te  p r e s e n c e  o f  t h e  o b j e c t s  t h e m s e l v e s ,  t h a t  

d i f f e r e n t  a r r a n g e m e n ts  o f  p a r t s  do n o t  a l t e r  t h e  " w h o l e . "  The 

c o n s e r v a t i o n  l i t e r a t u r e  h a s  prompted  two m a jo r  q u e s t i o n s .  One p e r t a i n s  

t o  t h e  age of  t h e  a p p e a r a n c e  o f  t h e  c o n s e r v a t i o n  c o n c e p t .  The second  q u e s t i o n  

p e r t a i n s  t o  t h e  a p p e a r a n c e  of  t h e  c o n s e r v a t i o n  co n ce p t  a c r o s s  a wide  r a n g e  

of  domains.

On t h e  f i r s t  q u e s t i o n ,  t h e  a p p e a r a n c e  of  c o n s e r v a t i o n  h a s  been  

documented as  e a r l y  a s  age  f o u r  (Dasen 1978) .  I t  was found t h a t  a sample 

of  Mexican c h i l d r e n  were  c o n s e r v e r s  on c o n s e r v a t i o n  o f  mass t a s k s ,  

b e c a u s e  of  e x p e r i e n c e s  which  t h e y  had in  p h y s i c a l  m a n i p u l a t i o n s  of c l a y  

and o t h e r  m a t e r i a l s  found  i n  t h e i r  n a t u r a l  e n v i ro n m en t .  While t h e  

c r o s s - c u l t u r a l  l i t e r a t u r e  c i t e d  by Dasen (1978) s u g g e s t s  t h a t  c o n s e r v a t i o n  

h a s  a p p ea red  be tween t h e  a g e s  o f  4 and 10 o r  11,  a number o f  q u e s t i o n s  emerge.  

For  example,  i s  t h e  c r i t e r i a  f o r  c o n s e r v a t i o n  i n  t h e s e  s t u d i e s  a s  s t r i n g e n t  

as  t h e  c r i t e r i a  ad v o c a te d  in  P i a g e t ’ s o r i g i n a l  i n v e s t i g a t i o n s ?  And, 

i s  c o n f l i c t  t h e  p r im a ry  s o u r c e  of  movement toward  t h e  c o n s e r v a t i o n  conce p t?  

What i s  t h e  r o l e  of  o t h e r  f a c t o r s  i n  t h e  a t t a i n m e n t  o f  c o n s e r v a t i o n ?

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

r o l e  in  deve lopm en t :  m a t u r a t i o n ,  s o c i a l  i n t e r a c t i o n  ( i n c l u d i n g  l a n g u a g e ) ,  

p h y s i c a l  e x p e r i e n c e ,  and e q u i l i b r a t i o n  ( c o n f l i c t ) .  G e n e r a l l y ,  P i a g e t  

h a s  r e p o r t e d  t h e  a p p e a r a n c e  o f  c o n s e r v a t i o n  by age  7 o r  8,  and h a s  p o s i t e d  

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

deve lopm en t .  Thus c o n f l i c t  i s  s t i l l  s een  a s  t h e  p r im a r y  c a t a l y s t  in  

i n d u c in g  c o n s e r v a t i o n  and C o n c re t e  O p e r a t i o n a l  t h o u g h t .
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The second  i m p o r t a n t  q u e s t i o n  in  t h e  c o n s e r v a t i o n  l i t e r a t u r e  i s  t h e  

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

o r  w h e th e r  i t  d e v e lo p s  i n  a  p a r t i c u l a r  s e q u e n c e  o r  d e c a l a g e .  F l a v e l l  (1963) 

has  d i s c u s s e d  two t y p e s  o f  d e c a l a g e s : v e r t i c a l  and h o r i z o n t a l .  In  

v e r t i c a l  d e c a l a g e ,  t h e  c o n s e r v a t i o n  co n ce p t  f i r s t  emerges i n  t h e  form 

o f  o b j e c t  permanence ,  t h e n  as d e f e r r e d  i m i t a t i o n ,  and f i n a l l y ,  by C o n c re te  

O p e r a t i o n s ,  as  an i n t e r n a l i z e d  m e n t a l  o p e r a t i o n .

The second t y p e  of  d e c a l a g e ,  h o r i z o n t a l  d e c a l a g e ,  has  been d e f i n e d  

by F l a v e l l  (1963) a s :

"A r e p e t i t i o n  t h a t  t a k e s  p l a c e  w i t h i n  a s i n g l e  p e r i o d  o f  

d eve lopm en t ;  t h e  c o g n i t i v e  o p e r a t i o n s  employed by t h e  c h i l d  

on one t a s k  w i l l  be  r e p e a t e d  on s u b s e q u e n t  t a s k s  (p.  5 2 0 ) . "

H o r i z o n t a l  d e c a l a g e s  have  been s u b j e c t  t o  e x t e n s i v e  i n v e s t i g a t i o n s  

i n  t h e  l i t e r a t u r e .  The seq u en ce  o f  number and l e n g t h  a p p e a r in g  by 

age  7 o r  8,  f o l l o w e d  by mass and w e ig h t  a p p e a r i n g  by age 8 o r  9, and 

t h e n  c o n s e r v a t i o n  o f  a r e a  a p p e a r i n g  be tween  age  9-11 has  g e n e r a l l y  

been conf i rm ed  by (Almy 1967; U z g i r i s  1967; E lk ind  1961; B r a i n e r d  1972;

Gruen 1972,  e t c . ) .  P i a g e t  (1960) ,  i n  h i s  own i n v e s t i g a t i o n s  on c h i l d r e n ' s  

g e o m e t r i c  c o n c e p t s  has  r e p o r t e d  t h a t  t o p o l o g y  ( c l o s e d  f i g u r e s ,  embeddedness)  

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

D ec a l a g e s  have a l s o  been r e p o r t e d  w i t h  r e s p e c t  t o  a c q u i s i t i o n  of  

e q u a l i t y  v s .  i n e q u a l i t y  i t e m s ,  and c o n t in u o u s  v s .  d i s c o n t i n u o u s  i t em s  

(Smedslund 1961).

P i a g e t ,  i n  d i s c u s s i n g  t h e s e  h o r i z o n t a l  d e c a l a g e s ,  has  m a i n t a i n e d  

t h a t  c h i l d r e n  a r e  more " r e s i s t a n t "  t o  some p r o p e r t i e s  t h a n  t o  o t h e r s  

( i . e . ,  number a p p e a r i n g  p r i o r  t o  m a s s ) .  He has  d e f i n e d  t h e  n o n - c o n s e r v e r



as  t h e  c h i l d  who f a i l s  t o  c o n s e rv e  a c r o s s  a l l  domains ,  t h e  t r a n s i t i o n a l  

a s  t h e  c h i l d  who f l u c t u a t e s  be tween c o r r e c t  and i n c o r r e c t  r e s p o n s e s  

a c r o s s  domains ,  and t h e  c o n s e r v e r  a s  t h e  c h i l d  who g e n e r a t e s  c o r r e c t  

r e s p o n s e s  a c r o s s  a l l  domains.

The h o r i z o n t a l  d e c a l a g e s  r a i s e  a number o f  q u e s t i o n s .  Why i s  

t h e  c o n s e r v a t i o n  concep t  i n i t i a l l y  r e s t r i c t e d ,  and o n ly  g r a d u a l l y  

g e n e r a l i z e s  t o  a w id e r  and more d i v e r s e  r a n g e  of  domains .  And, 

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

p r o c e s s  when t h e  c o r r e l a t i o n a l  and c o m p a r a t i v e  e v i d e n c e  ( fo r th c o m in g )  

has  i n d i c a t e d  t h a t  t h e  c h i l d  who c o n s e r v e s  on a g r e a t e r  number o f  t a s k s  

i s  one who i s  a b e t t e r  r e a d e r /  h a s  a h i g h e r  r e a d i n g  s c o r e .

With r e s p e c t  t o  t h e  f i r s t  q u e s t i o n ,  a number of  i n t e r p r e t a t i o n s  

have  been invoked  f o r  t h e  d e c a l a g e s .  Most c r i t i c a l l y ,  F l a v e l l  and 

W o h lw i l l  (1969) have  d i s c u s s e d  t h e  p o s s i b i l i t y  t h a t  each  c o n s e r v a t i o n  

domain may in  e f f e c t  r e p r e s e n t  a s u b - s t a g e ,  and t h a t  t h e r e  a r e  p h a s e s  

w i t h i n  each  domain or  s u b - s t a g e  t h a t  r e p r e s e n t  o s c i l l a t i o n s  i n  t h o u g h t  

o r  i n t e r m e d i a t e  forms of  r e a s o n i n g .  Thus ,  t h e  c h i l d  who i s  " t r a n s i t i o n a l ,  

and e v e n t u a l l y  c o n s e r v e r s  a c r o s s  a more d i v e r s e  r a n g e  of  t a s k s ,  i s  

e x h i b i t i n g  a s t r u c t u r e  which  h a s  become more s t a b i l e ,  more g e n e r a l i z a b l e ,  

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

The second  q u e s t i o n ,  i . e . ,  t h e  r e l a t i o n s h i p  of  c o n s e r v a t i o n  

d e c a l a g e s  t o  r e a d i n g ,  begs  t h e  q u e s t i o n  of  q u a n t i t a t i v e  v s .  q u a l i t a t i v e  

ch an g e s .  I s  t h e  b e t t e r  c o n s e r v e r  a  b e t t e r  r e a d e r  s im p ly  b e c a u s e  h e / s h e  

r e a d s  more words c o r r e c t l y ,  o r  i s  t h e  more advanced  c o n s e r v e r  a b l e  t o  

r e a d  words  i r r e s p e c t i v e  o f  t h e i r  l e n g t h ,  words o f  g r e a t e r  c o m p le x i t y  and



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

c h a r a c t e r  c o m p le x i ty ,  as  w e l l  as  i n f e r e n c e s .  These  l a t t e r  a r e  examples 

o f  q u a l i t a t i v e  changes .  For  example,  w i t h  r e s p e c t  t o  c o n s e r v a t i o n  o f  

r o o t  w ords ,  when, t h e  c h i l d  can g e n e r a l i z e  t h e  r o o t  word n a t i o n a l  t o  

n a t i o n a l i s m ,  n a t i o n a l i t y ,  e t c . , t h i s  i s  n o t  m e re ly  an a c c u m u la t io n  

o f  more i n f o r m a t i o n  ( q u a n t i t a t i v e  c h a n g e ) ,  b u t  an o p e r a t i v e  o r  

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

new and u n f a m i l a r  s i t u a t i o n s .



E m p i r i c a l  Resea rch

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

body o f  l i t e r a t u r e  t h a t  s u b s t a n t i a t e s  t h e  e m p r i c a l  r e l a t i o n s h i p s  between 

c o n s e r v a t i o n  and r e a d i n g .  A d d i t i o n a l  f i n d i n g s  from c o r r e l a t i o n a l ,  

p r e d i c t i v e ,  and c o m p a ra t iv e  s t u d i e s  w i l l  be rev ie w e d  i n  t h i s  s e c t i o n .  

C o r r e l a t i o n a l  S t u d i e s

A number o f  r e v i e w s  (Barnes  1980; Murray 1979; W a l le r  1977) i n d i c a t e  

t h a t  more t h a n  25 s t u d i e s  have  been conducted  in  t h e  l a s t  decade  t o  

s u p p o r t  s i g n i f i c a n t  and p o s i t i v e  r e l a t i o n s h i p s  between m easures  of  

c o n s e r v a t i o n  and m e asu re s  o f  r e a d i n g .  The c o r r e l a t i o n s  have g e n e r a l l y  

f a l l e n  i n t o  t h e  ra n g e  of  . 4  t o  . 7 .  Most of t h e  s t u d i e s  t o  be c i t e d  

c o n t r o l l e d  f o r  l i k e l y  c o v a r i a t e s  such  as  M en ta l  Age (MA), C h r o n o lo g i c a l  

Age (CA), SES, and sex .  F u r t h e r ,  t h e  m a j o r i t y  o f  s t u d i e s  w i th  r e s p e c t  

t o  P i a g e t i a n  t h e o r y  and r e a d i n g ,  have n o t  r e p o r t e d  sex  d i f f e r e n c e s  or  

m i n o r i t y  d i f f e r e n c e s .  Whi le some r e s e a r c h e r s  l i m i t e d  r e p o r t s  of  t h e i r  

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

r e p o r t e d  d i f f e r e n t i a l  p r e d i c t i o n s  among c o n s e r v a t i o n  t a s k s  w i t h  r e s p e c t  

t o  r e a d i n g .  Thus a g a i n ,  t h e  i s s u e  of  w h e th e r  c o n s e r v a t i o n  i s  u n i t a r y  or  

domain s p e c i f i c  has  emerged in  t h e s e  s t u d i e s .

The f i r s t  m a jo r  c o r r e l a t i o n a l  s t u d y  was conduc ted  by Almy (1967) ,  

who o b t a i n e d  a s i g n i f i c a n t  c o r r e l a t i o n  ( r = . 5 3 )  between c o n s e r v a t i o n  

(number,  l i q u i d )  and s c o r e s  on t h e  New York T e s t s  of  Reading R e a d i n e s s ,  

i n  a sample of  72 k i n d e r g a r t e n  and f i r s t  g ra d e  c h i l d r e n .  S i g n f i c a n t  

c o r r e l a t i o n s  be tween c o n s e r v a t i o n  and t h e  G a tes  M a c G in i t i e  Reading 

T e s t s  were  r e p o r t e d  by H e a t h e r l y  (1972) ,Rausc.her  ( 1974 ) ,  and 

Henderson and Beers  (1980) .  These c o r r e l a t i o n s  ranged  from .38 t o  .5 1 .
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A number of  r e s e a r c h e r s  u t i l i z e d  t h e  Concept Assessment K i t  (CAK),

dev e lo p ed  by Goldschmid and B e n t l e r  (1968) .  The CAK i s  a measure

o f  s e v e r a l  c o n s e r v a t i o n  t a s k s :  s p a c e ,  number,  m ass ,  w e i g h t ,  l e n g t h ,

and a r e a .  C a n te r  (1975) r e p o r t e d  a c o r r e l a t i o n  o f  .6 0  between CAK

s c o r e s  and r e a d i n g  as  measured  by t h e  SAT, i n  a sample  of  128 k i n d e r g a r t e n

c h i l d r e n ,  c o n t r o l l i n g  f o r  MA w i t h  t h e  Boehm T es t  o f  B a s ic  Concep ts .

Matthews (1975) r e p o r t e d  a s i g n i f i c a n t  c o r r e l a t i o n  between CAK and

SAT s c o r e s  in  a sample o f  226 f i r s t  g ra d e  c h i l d r e n .  She r e p o r t e d

t h a t  c o n s e r v a t i o n  was a b e t t e r  p r e d i c t o r  of  r e a d i n g  th a n  e i t h e r

MA as  measured  by t h e  C a l i f o r n i a  T e s t  o f  M enta l  M a t u r i t y ,  and

a m e a su re  o f  p e r c e p t i o n  (The R a v e n ' s  P r o g r e s s i v e  M a t r i c e s ) .

Ayers (1974) and C a b a l l e r o  (1977) b o th  r e p o r t e d  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 c o n s e r v a t i o n  and r e a d i n g  as measured by t h e  

M e t r o p o l i t a n  Achievement T e s t s  (MAT). Haupt (1980) o b t a i n e d  

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 c o n s e r v a t i o n  ( l e n g t h ,  a r e a )  

and r e a d i n g  a s  measured by t h e  Wide Range Achievement T e s t s  (WRAT).

The c o r r e l a t i o n  f o r  c o n s e r v a t i o n  of  l e n g t h  and r e a d i n g  was .5 6 .

Brekke  (1974) ,  i n  a s tu d y  conduc ted  w i t h  38 second  g ra d e  c h i l d r e n ,  

o b t a i n e d  s i g n i f i c a n t  c o r r e l a t i o n s  between c o n s e r v a t i o n  (number,  mass )  

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

l e v e l s  as  measured by t h e  C la ss room Reading I n v e n t o r y .  The h i g h e s t  

c o r r e l a t i o n  o b t a i n e d  was between c o n s e r v a t i o n  of  number and in d e p e n d e n t  

r e a d i n g  l e v e l  ( r = . 5 7 ) .  S t a f f o r d  (1976) r e p o r t e d  a 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  (number,  l e n g t h )  and t h e  D u r r e l l  A n a ly s i s  of  Reading 

D i f f i c u l t y  in  a sample  o f  54 2nd g r a d e  c h i l d r e n .
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In  summary, an ove rv ie w  of  t h e  l i t e r a t u r e  r e v e a l s  a  s u b s t a n t i a l  

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

r e a d i n g .  The one n o n - s u p p o r t i v e  s t u d y  found was conduc ted  by Meyers 

(1976) who f a i l e d  t o  f i n d  s i g n i f i c a n t  r e l a t i o n s h i p s  between c o n s e r v a t i o n  

o f  l i q u i d  and r e a d i n g  s c o r e s  on t h e  SAT i n  a sample o f  second  g ra d e  c h i l d r e n .  

However,  B e a r i s o n  (1975) r e p o r t e d  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 

l i q u i d  c o n s e r v a t i o n  and SAT s c o r e s  ( P a r a g r a p h  and Word Meaning) in  - 

a k i n d e r g a r t e n  sample whose r e a d i n g  was f o l l o w e d  th r o u g h  t h i r d  g r a d e .

P r e d i c t i v e  S t u d i e s

A number of  i n v e s t i g a t o r s  have  a t t e m p t e d  t o  l o o k  a t  c o n s e r v a t i o n  

a s  a p r e d i c t o r  of  s u b se q u e n t  r e a d i n g  a c h i ev em en t .  Alrny (1975) t e s t e d  a 

sample  of  k i n d e r g a r t e n  c h i l d r e n  on number c o n s e r v a t i o n  and found a 

s i g n i f i c a n t  c o r r e l a t i o n  w i t h  r e a d i n g  (MAT) by t h e  b e g i n n in g  o f  second  

g r a d e .  W i th in  h e r  sam ple ,  64 o u t  of  71 c h i l d r e n  who con se rv ed  in  

k i n d e r g a r t e n ,  were  r e a d i n g  on o r  above g ra d e  l e v e l  by second  g r a d e .

Kaufman (1974) i n  a s tu d y  w i t h  80 c h i l d r e n ,  a d m i n i s t e r e d  c o n s e r v a t i o n  

o f  number and l e n g t h  t a s k s  and measured  r e a d i n g  ach ievem en t  a t  t h e  

end of t h e  f i r s t  g r a d e .  She r e p o r t e d  a s i g n i f i c a n t  c o r r e l a t i o n  ( r - . 5 8 )  

between c o n s e r v a t i o n  and SAT s c o r e s ,  w i t h  MA as  measured  by t h e  L o rge -  

T h o rn d ik e  h e l d  c o n s t a n t .

T ad lo c k  (1978) m easured  c o n s e r v a t i o n  w i t h  t h e  CAK in  a sample o f  

f i r s t  g r a d e  c h i l d r e n  and t h e n  looked  a t  t h e i r  r e a d i n g  s k i l l s  a t  t h e  

end of  t h e  f i r s t  g r a d e ,  u s i n g  t h e  Iowa T e s t s  o f  B a s ic  S k i l l s .

She r e p o r t e d  t h a t  CAK s c o r e s  were a s i g n i f i c a n t  p r e d i c t o r  o f  l a t e r  

r e a d i n g  ach ievem en t  a s  measured  by t h e  Iowa. Helm (1980) r e p o r t e d



33

t h a t  CAK s c o r e s  were  a s i g n i f i c a n t  p r e d i c t o r  o f  r e a d i n g  a c h i e v e m e n t ,  

a s  measured  by t h e  SAT, in  a sample of  f i r s t  g r a d e r s .  I t  would a p p e a r  

from t h e s e  s t u d i e s  t h a t  c o n s e r v a t i o n  has  m o d e ra te  p r e d i c t a b i l i t y  w i t h  

r e s p e c t  t o  r e a d i n g  ( c o n t r o l l i n g  f o r  CA, MA, SES, and s e x .

Com para t ive  S t u d i e s

O th e r  s t u d i e s  have a t t e m p t e d  t o  t e s t  s t a g e  a s s u m p t i o n s  w i t h  

r e s p e c t  t o  r e a d i n g  by comparing t h e  r e a d i n g  a b i l i t i e s  o f  n o n - c o n s e r v e r s  

t o  e i t h e r  t r a n s i t i o n a l s  o r  c o n s e r v e r s .  With a g r e a t  d e a l  o f  i n t e r e s t  

in  t h e  e a r l y  r e a d e r  phenomenon,  E lk in d  and B r ig g s  (1972 1974) p rocee ded  

t o  compare p r e - s c h o o l e r s  who w e r e - e a r l y  r e a d e r s  t o  t h o s e  who were  n o t .  

M atch ing  t h e i r  sample on CA, MA, SES, and s e x ,  E l k in d  r e p o r t e d  t h a t  

c o n s e r v a t i o n  o f  number,  m ass ,  and a r e a ,  d i s c r i m i n a t e d  t h e  e a r l y  from 

t h e  n o n - e a r l y  r e a d e r s .  He a l s o  r e p o r t e d  t h a t  c e r t a i n  home v a r i a b l e s  

were  c o n t r i b u t o r s  t o  t h e  r e a d i n g  p r o c e s s ;  i . e . ,  t h e  amount of  r e a d i n g  

done t o  t h e  c h i l d  by t h e  f a t h e r s ,  and t h e  amount of  w a tc h in g  t h e  

E l e c t r i c  Company. These l a t t e r  f a c t o r s  a l s o  a p p ea red  t o  d i s c r i m i n a t e  

t h e  e a r l y  c o n s e r v e r - r e a d e r s  from t h e  n o n - e a r l y  c o n s e r v e r - r e a d e r s .

G e n e r a l l y ,  t h e  r o l e  o f  p a r e n t i n g  and t h e  home env i ronm en t  has  

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

w e l l  known s t u d y ,  Durkin  (1966) documented t h a t  e a r l y

r e a d e r s  d id  n o t  d i f f e r  from n o n - e a r l y  r e a d e r s  on m easu re s  of  i n t e l l i g e n c e ,  

c r e a t i v i t y ,  p e r c e p t i o n ,  b u t  i n  te rm s  of  home e n v i ro n m e n ta l  f a c t o r s :  

a v a i l a b i l i t y  of  r e a d i n g  m a t e r i a l s  in  t h e  home, amount of  r e a d i n g  done 

by p a r e n t s ,  and t h e  c h i l d ' s  m o t i v a t i o n  in  l e a r n i n g  t h e  meanings  of  new 

words .  A decade  l a t e r ,  Fahey (1976) r e p l i c a t e d  D u r k i n ' s  f i n d i n g s  w i t h  

s i m i l a r  r e s u l t s .  Fahey r e p o r t e d  t h a t  i n  a sample  o f  160 k i n d e r g a r t e n  

c h i l d r e n ,  d i f f e r e n c e s  d id  n o t  e x i s t  be tween t h e  e a r l y  and n o n - e a r l y



r e a d e r s  w i t h  r e s p e c t  t o  m e asu re s  of  i n t e l l i g e n c e ,  c r e a t i v i t y ,  l a n g u a g e ,  

SES, o r  s e x ,  b u t  d id  d i f f e r  on home env i ronm en t  f a c t o r s .  These  f a c t o r s  

i n c l u d e d  t h e  number of  v i s i t s  which t h e  c h i l d  made t o  t h e  l i b r a r y ,  

t h e  amount o f  t ime w a tc h in g  Sesame S t r e e t ,  and t h e  f r e q u e n c y  o f

b e i n g  r e a d  t o  by t h e  p a r e n t s .

W i th in  t h e  P i a g e t i a n  l i t e r a t u r e ,  a few o t h e r  s t u d i e s  have  

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

(Po lk  1980; Schan tz  1981) .  I n  a s tu d y  w i t h  f i r s t  g r a d e  c h i l d r e n  

(Po lk  1980) r e p o r t e d  t h a t  e a r l y  r e a d e r s  d i f f e r e d  from t h e  n o n - e a r l y  

r e a d e r s  on c o n s e r v a t i o n  o f  number,  mass ,  w e i g h t ,  and l e n g t h ,  t h e  

G ates  M a c G in i t i e  r e a d i n g  t e s t s ,  and t h e  Durkin  Word l i s t s .  Using 

t h e  PPVT as  a c o n t r o l  f o r  MA, she  f u r t h e r  r e p o r t e d  t h a t  PPVT

s c o r e s  d i d  n o t  c o r r e l a t e  w i th  r e a d i n g .  S i m i l a r l y ,  Schan tz  (1981) ,

in  a s tu d y  w i t h  k i n d e r g a r t e n  and f i r s t  g r a d e  c h i l d r e n ,  a l s o  found 

t h a t  e a r l y  r e a d e r s  d i f f e r e d  from n o n - e a r l y  r e a d e r s  on c o n s e r v a t i o n  

( t o t a l  CAK s c o r e ) ,  t h e  G a te s  M a c G i n i t i e ,  and t h e  Durkin  Word L i s t s .  

Schan tz  a l s o  i n c l u d e d  a m easure  of  o r a l  r e a d i n g  in  h e r  s t u d y ,  and 

r e p o r t e d  t h a t  t h e  e a r l y  c o n s e r v e r / r e a d e r s  were  s i g n i f i c a n t l y  more 

a c c u r a t e  in  word r e c o g n i t i o n  and p h o n e t i c  a n a l y s i s  than  t h e  non-  

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

n o t  i n c o n s i s t e n t  w i th  P i a g e t ’ s v iew  t h a t  w h i l e  t h e  s t a g e s  form an 

i n v a r i a n t  s e q u e n c e ,  c h i l d r e n  may a r r i v e  a t  them a t  v a r y i n g  r a t e s .

Compara t ive  i n v e s t i g a t i o n s  have a l s o  looked  a t  d i f f e r e n c e s  

between s o - c a l l e d  " d i s a b l e d "  and n o n - d i s a b l e d  r e a d e r s .  H ur ta  

(1972) conduc ted  one such  s tu d y  w i th  a sample  of  50 c h i l d r e n ,  

aged 7 t o  8 She compared second g r a d e r s  in  r e g u l a r  and 

s p e c i a l  c l a s s r o o m s ,  some of whom were  r e a d i n g  on o r  above  g ra d e  

l e v e l ,  t o  t h o s e  who were r e a d i n g  a t  l e a s t  one y e a r  below g r a d e  l e v e l .
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Using  t h e  D u r r e l l  A n a l y s i s  o f  Reading  D i f f i c u l t y ,  she r e p o r t e d  t h a t

c o n s e r v a t i o n  of  l e n g t h  d i s c r i m i n a t e d  t h e  c h i l d r e n  who were  r e a d i n g

on o r  above  g r a d e  l e v e l  from t h e  ones  who were  r e a d i n g  below g ra d e  l e v e l .

In a c o m p a r a t i v e  s t u d y  w i t h  f i r s t  g r a d e r s ,  Brekke  (1975) 

found s i g n i f i c a n t  d i f f e r e n c e s  be tween n o n - c o n s e r v e r s  and c o n s e r v e r s  

on s e v e r a l  G a tes  M a c G in i t i e  s u b - t e s t s :  l i s t e n i n g  com prehens ion ,  

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

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

where  such  d i f f e r e n c e s  were  n o t  r e p o r t e d  was in  t h e  a r e a  o f  a u d i t o r y  

b l e n d i n g .

R ozansk i  ( 1977 ) ,  i n  a s t u d y  w i t h  f i r s t  g r a d e r s ,  r e p o r t e d  

s i g n i f i c a n t  d i f f e r e n c e s  be tween c o n s e r v e r s  and no n -  c o n s e r v e r s  on 

s u b t e s t s  of  t h e  H a rc o u r t  Brace  Reading  T e s t s :  v i s u a l  d i s c r i m i n a t i o n ,  

word r e c o g n i t i o n ,  v o c a b u l a r y ,  pronoun a n t e c e d e n t s ,  and com prehens ion .  

Wangberg (1979) r e p o r t e d  s i g n i f i c a n t  d i f f e r e n c e s  between n on -  

c o n s e r v e r s  and c o n s e r v e r s  on an o r a l  r e a d i n g  m e asu re :  t h e  Woods Moe 

Miscue A n a l y s i s .  In  do ing  a miscue  a n a l y s i s ,  she  found t h a t  t h e  

n o n - c o n s e r v e r s  r e l i e d  more h e a v i l y  on g r a p h i c  cues  i n  r e a d i n g  th a n  

t h e  c o n s e r v e r s .  F u r t h e r ,  t h e  c o n s e r v e r s  made s i g n i f i c a n t l y  g r e a t e r  

u s e  of  s y n ta x  and s e m a n t i c s  in  r e a d i n g ,  a s  w e l l  a s  making fewer  

e r r o r s  t h a t  i n t e r e f e r e d  w i th  meaning ,  and more s e l f - c o r r e c t i o n s .

Backus (1974) r e p o r t e d  s i g n i f i c a n t  d i f f e r e n c e s  between 

t h i r d  g r a d e  n o n - c o n s e r v e r s  and c o n s e r v e r s  (number,  l e n g t h ) ,  

on Cloze  Reading  T e s t s  (where ev e ry  n t h  word i s  d e l e t e d ,  and t h e  

c h i l d  h a s  t o  f i l l  in  t h e  a p p r o p r i a t e  word).

J a c k s o n  (1980) o b t a i n e d  s i g n i f i c a n t  d i f f e r e n c e s  between 

c o n s e r v e r s  and n o n - c o n s e r v e r s ,  u s i n g  t h e  CAK, on a s e r i e s  of
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s t o r y  r e c a l l  t a s k s .  In  a s t u d y  w i t h  181 f i r s t  g r a d e r s ,  t h e  

c h i l d r e n  were  d i v i d e d  i n t o  134 n o n - c o n s e r v e r s  and 47 c o n s e r v e r s .

J a c k s o n  p ro c e e d e d  t o  a n a l y z e  a t o t a l  of  362 s t o r y  r e c a l l  p r o t o c o l s  

and found t h a t  t h e  c o n s e r v e r s  g e n e r a t e d  s t o r i e s  w i t h  g r e a t e r  

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

a s  w e l l  a s  g r e a t e r  c o m p le x i ty  i n  p l o t  and c h a r a c t e r  s t r u c t u r e .

McConnell (1980 ) ,  in  comparing t h e  s t o r y  r e c a l l  p r o t o c o l s  of  c o n s e r v e r s  

and n o n - c o n s e r v e r s  (CAK s c o r e s ) ,  found t h a t  t h e  n o n - c o n s e r v e r s  cou ld  

summarize t h e  b e g i n n in g  and f i n a l  s e n t e n c e s  o f  a s t o r y ,  whereas  t h e  

c o n s e r v e r s  cou ld  o r g a n i z e  t h e  m a t e r i a l  i n t o  a main i d e a .

H e a t h e r l y  (1972) i n  a s tu d y  w i th  132 f i r s t  and second g r a d e  c h i l d r e n ,  

found s i g n i f i c a n t  d i f f e r e n c e s  be tween  n o n - c o n s e r v e r s  and c o n s e r v e r s  

i n  t e rm s  o f  t h e  l a t t e r s '  a b i l i t y  t o  sequence  s t o r y  e v e n t s  and a s c e r t a i n  

cau se  and e f f e c t ,  and p r e d i c t  s t o r y  ou tcomes.  McCabe (1980) compared 

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

u s i n g  F i l l m o r e ' s  ca s e  grammar model .  He r e p o r t e d  t h a t  t h e  c o n s e r v e r s  

p roduced  l a n g u ag e  w i t h  more dynamic f e a t u r e s  a s  w e l l  as  more p r o c e s s -  

p a t i e n t  r e l a t i o n s h i p s  than  t h e  n o n - c o n s e r v e r s .

In summary, t h e  sum t o t a l  of  t h e  above s t u d i e s  s u g g e s t  t h a t  

c o n s e r v a t i o n  a b i l i t y  i s  r e l a t e d  t o  r e a d i n g  (d eco d in g ,  com prehens ion ,  

s t o r y  r e c a l l ) .  Thus,  t h e  n e x t  q u e s t i o n  becomes w h e th e r  c o n s e r v a t i o n  

t r a i n i n g  w i l l  have a f a c i l i t a t i v e  e f f e c t  on t h e  r e a d i n g  p r o c e s s .  An 

overv iew  of t h e  l i t e r a t u r e  in  t h i s  a r e a  y i e l d e d  o n ly  two s t u d i e s  which 

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

t r a i n i n g  parad igm s .

C o n s e r v a t i o n T r a i n i n g  and Reading.  In t h e  f i r s t  such  s t u d y ,

B e a r i so n  (1975) t r a i n e d  a sample o f  k i n d e r g a r t e n  c h i l d r e n  on l i q u i d -  

c o n s e r v a t i o n , p r o v i d i n g  t h e  c h i l d r e n  w i t h  o p p o r t u n i t i e s  t o  combine and recombine
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m a t e r i a l s .  Using t h e  O t i s -L en n o n  as  a c o n t r o l  f o r  MA, he

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

t o  r e a d i n g  ach ievem en t  when t h e  s u b j e c t s  r e a c h e d  t h i r d  g ra d e  ( r = . 5 1 ) .

His  measure  of  r e a d i n g  c o n s i s t e d  o f  SAT Word and P a ra g ra p h  Meaning T e s t s .  

His sample  i n c l u d e d  a group of  t r a n s i t i o n a l  c o n s e r v e r s  who had r e c e i v e d  

no t r a i n i n g .  He r e p o r t e d  t h a t  t h i s  group had s i g n i f i c a n t l y  h i g h e r  r e a d i n g  

s c o r e s  t h a n  t h e  t r a i n e d  n o n - c o n s e r v e r s . However, w i t h o u t  p r e - t e s t  

r e a d i n g  d a t a  on t h e  c h i l d r e n ,  i t  was n o t  e s t a b l i s h e d  how much growth  

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

s c o r e s  i n  r e a d i n g  t o  b e g i n  w i t h ,  th e n  i t  would be e x p e c te d  t h a t  t h e y

would m a i n t a i n  t h e i r  r e s p e c t i v e  r a n k s  by t h i r d  g r a d e .  In  c o n t r a s t

t o  t h e s e  f i n d i n g s ,  Brekke (1974) r e p o r t e d  s i g n i f i c a n t  d i f f e r e n c e s  

be tween n o n - c o n s e r v e r s  and c o n s e r v e r s  on t h e  G a tes  M a c G in i t i e  T e s t s  

of  Reading R e a d i n e s s ,  b u t  f a i l e d  t o  o b t a i n  d i f f e r e n e s  be tween  t h e  

n o n - c o n s e r v e r s  and t h e  t r a n s i t i o n a l s  ih  h e r  sample.

A more r e c e n t  t r a i n i n g  s tu d y  was conduc ted  by Landry (1980) .

A sample  of  b e g i n n in g  f i r s t  g r a d e  r e a d e r s  were a s s i g n e d  t o  one of  

t h r e e  t r e a t m e n t s ;  c o n s e r v a t i o n  t r a i n i n g  and t r a i n i n g  on o t h e r  P i a g e t i a n  

t a s k s  from t h e  L a v a t e l l i  C u r r i c u l u m ,  DISTAR P h o n ic s ,  and a c o n t r o l  

group who r e c e i v e d  no t r a i n i n g .  MA was c o n t r o l l e d  f o r  w i t h  t h e  Vane T e s t .  

The c h i l d r e n  in  b o th  t r a i n i n g  g roups  r e c e i v e d  a t o t a l  of  88 t r a i n i n g  

s e s s i o n s  conduc ted  w i t h i n  a s i x  month p e r i o d .

The c h i l d r e n  i n  t h e  P i a g e t  group r e c e i v e d  t r a i n i n g  on s e r i a t i o n ,

c l a s s i f i c a t i o n ,  and c o n s e r v a t i o n  (number, mass ,  w e i g h t ,  a r e a ,  l e n g t h ,  

and v o l u m e ) . The c h i l d r e n  i n  t h e  DISTAR group  r e c e i v e d  t r a i n i n g  on 

vowel  s o u n d s ,  c o n s o n a n t s ,  compound words ,  p r e - f i x e s ,  s u f f i x e s ,  e t c .

At t h e  end o f  a s i x  month p e r i o d ,  t h e  c h i l d r e n  were ,
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on Spache Reading  T e s t , t h e  B o t e l  T e s t  o f  Word O p p o s i t e s , 

and t h e  Boehm Language T e s t .  The P i a g e t i a n  group had s i g n i f i c a n t l y  

h i g h e r  s c o r e s  on a l l  of  t h e s e  m e asu re s  t h a n  e i t h e r  t h e  r e a d i n g  o r  

c o n t r o l  g ro u p s .  Landry a l s o  r e p o r t e d  t h a t  ou t  of t h e  13 n o n -  

c o n s e r v e r s  i n  t h e  P i a g e t i a n  g ro u p ,  9 s h i f t e d  t o  c o n s e r v a t i o n  on t h e  

p o s t - t e s t .  However,  i n  t h e  r e a d i n g  g ro u p ,  o n ly  2 out  o f  13 n o n -  

c o n s e r v e r s  s h i f t e d  t o  c o n s e r v a t i o n  from p r e  t o  p o s t - t e s t i n g .

While L a n d r y ' s  s t u d y  was an i m p o r t a n t  s t e p  in  e x t e n d in g  

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

can be c i t e d .  He f a i l e d  t o  i n c l u d e  m e asu re s  of  r e a d i n g  com prehens ion ,  

such  a s  r e a d i n g  f o r  a main i d e a ,  s t o r y  s e q u e n c e s ,  e t c .  He d id  n o t  

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

c o n s e r v a t i o n  t o  t h e  r e a d i n g  p r o c e s s .  His  t r a i n i n g  methods on P i a g e t i a n  

t a s k s  l a c k e d  a c l e a r c u t  t h e o r e t i c a l  r a t i o n a l e ;  i . e . ,  d id  t h e  c h i l d r e n  

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

of o b j e c t s ,  e t c .

The p r e s e n t  s t u d y  a t t e m p t e d  t o  c o r r e c t  some of t h e s e  l i m i t a t i o n s .  

Because t h e  i s s u e s  i n v o l v e d  in  c o n s e r v a t i o n  t r a i n i n g  a r e  so  complex,  

t h e  n e x t  s e c t i o n  w i l l  d i s c u s s  t h e s e  i s s u e s  and how th e y  p r o v i d e  t h e  

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

T r a i n i n g  s t u d i e s  i n  c o n s e r v a t i o n  have  been  conduc ted  o ve r  a  tw e n ty  

y e a r  p e r i o d  i n  an a t t e m p t  t o  d e l i n e a t e  t h e  mechanisms in v o l v e d  i n  

s t a g e  t r a n s i t i o n .  As i n d i c a t e d  i n  t h e  i n t r o d u c t i o n ,  r e v ie w s  by a number 

o f  r e s e a r c h e r s  ( S i g e l  and Hooper 1968; B e i l i n  1971 1978; P i n a r d  1981) 

have  g e n e r a l l y  i n d i c a t e d  t h a t  c o n s e r v a t i o n  t r a i n i n g  has  had a 

f a c i l i t a t i v e  e f f e c t  on b o th  n o n - c o n s e r v e r s  and t r a n s i t i o n a l s .  The 

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

i n d i c a t e d  i n  a s t a t e m e n t  made by Smedslund (1961) ;

" I f  t h e  c h i l d  h a s  a s t r u c t u r e  which a p p ro a c h e s  t h e  g ive n  

n o t i o n ,  th e n  t h e  p o s s i b i l i t y  of  d e s i r e d  r e - o r g a n i z a t i o n  i s  h i g h . "

However,  t h e  sum t o t a l  o f  t r a i n i n g  s t u d i e s  i n  c o n s e r v a t i o n  have  g ive n  

r i s e  t o  a number of  t h e o r e t i c a l  and m e t h o d o l o g i c a l  i s s u e s .  These 

i s s u e s ,  which p e rh a p s  s t i l l  rema in  open,  w i l l  be  d i s c u s s e d  b r i e f l y  h e r e ,  

f o l l o w e d  by an ove rv iew  o f  some o f  t h e  more p ro m in e n t  t r a i n i n g  s t u d i e s .

The f i r s t  and m a jo r  i s s u e ,  c e n t r a l  t o  P i a g e t i a n  t h e o r y ,  i s  t h a t  

of  c o g n i t i v e  c o n f l i c t . T h i s  has  been d e f i n e d  w i t h i n  t h e  t h e o r y  as 

t h e  c h i l d ' s  i n t e r n a l  o s c i l l a t i o n s  o r  f l u c t u a t i o n s  between compet ing  

a t t r i b u t e s  and d im e n s io n s ,  and t h e  e v e n t u a l  s y n t h e s i s  of  t h e s e  

com peting  p r o p e r t i e s  i n t o  a c o h e r e n t  who le .  F l a v e l l  (1963) has  

c o n s i s t e n t l y  con tended  t h a t  t h e  e s s e n t i a l  c o n d i t i o n  f o r  t h e  development 

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

C o g n i t i v e  c o n f l i c t  i n d u c e s  a r e - o r g a n i z a t i o n  o f  t h e  s u b j e c t ' s  i n t e l l e c t u a l  

a c t i o n s .  F o l lo w in g  t h i s  l i n e  of  t h o u g h t ,  numerous P i a g e t i a n  r e s e a r c h e r s  

have a t t e m p t e d  t o  i d e n t i f y  e x p e r i e n c e s  t h a t  would p rovoke  o r  i n d u c e  

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



However, o t h e r  r e s e a r c h e r s  s u c h a s  Zimmerman (1972) 

w ork ing  p r i m a r i l y  from a l e a r n i n g  pa rad ig m ,  have  a rgued  t h a t  c o n s e r v a t i o n  

a b i l i t y  can be  a c q u i r e d  t h r o u g h  a  p r o c e s s  of  r u l e  a c q u i s i t i o n .  Tha t  i s ,  

t h e  c h i l d  can be t a u g h t  a  c o r r e c t  r u l e  i n  one s i t u a t i o n  ( f o r  example,  

c o n s e r v a t i o n  o f  num ber) ,  and w i l l  t h e n  a p p ly  t h i s  r u l e  i n  a  new 

s i t u a t i o n  ( l i q u i d  o r  m ass ,  e t c . ) .  T h i s  has  been r e f e r r e d  t o  a s  t h e  

p r i n c i p l e  o f  t r a n s f e r .  Whi le  P i a g e t i a n s  a rg u e  t h a t  a c h i l d  n e e d s  

t h e  s t r u c t u r e  i n  o r d e r  t o  a s s i m i l a t e  o r  t a k e  i n  t h e  r u l e ,  t h e  

l e a r n i n g  t h e o r i s t  would c h a l l e n g e  t h i s  c o n t e n t i o n  a s  w e l l  as  t h e  

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

I m p l ie d  i n  t h e  v iew  of  t h e  l e a r n i n g  t h e o r i s t s  i s  t h a t  c o n s e r v a t i o n  

a t t a i n m e n t  i s  " c o n t i n u o u s "  r a t h e r  t h a n  s t a g e - l i k e  o r  c a t e g o r i c a l ;  

t h e  co n ce p t  can be a c q u i r e d  t h r o u g h  an a c c u m u la t io n  o f  r u l e s  o r  

c o n c e p t u a l  c a t e g o r i e s ,  r a t h e r  t h a n  a r e - o r g a n i z a t i o n  or  s y n t h e s i s  o r  

p a r t s  i n t o  a c o h e r e n t  and s t a b i l e  whole.

The i m p l i c a t i o n s  of  t h i s  argument a r e  somewhat h i s t o r i c a l  i n  n a t u r e .  

That  i s ,  i n  P i a g e t ' s  v i e w ,  l e a r n i n g  i s  c o n t i n g e n t  upon development and 

t h e  p a r t i c u l a r  s t a g e  o r  l e v e l .  In t h e  v ie w  o f  t h e  l e a r n i n g  t h e o r i s t s ,  

l e a r n i n g  d e t e r m in e s  o r  s t e e r s  deve lopm en t ,  and development i s  s een  as 

age  and g r a d e  r e l a t e d .

A second  m a jo r  i s s u e  i n  t h e  c o n s e r v a t i o n  l i t e r a t u r e  i s  w h e th e r  

o r  n o t  t h e  c o n s e r v a t i o n  co n ce p t  i s  u n i t a r y  ( c o n s i s t e n t  a c r o s s  domains ) .  

R e s e a r c h e r s  have  a t t e m p t e d  t o  t e s t  h y p o th e s e s  about  t h e  u n i t a r y  n a t u r e  

of  c o n s e r v a t i o n  by t r a i n i n g  sam ples  o f  n o n - c o n s e r v e r s  on one domain 

and m e a s u r in g  t h e  e x t e n t  t o  which  i t  g e n e r a l i z e s  t o  o t h e r  domains.

The r e s u l t s  o f  t h e s e  s t u d i e s  have shown t h a t  c h i l d r e n  make o p t i m a l  

p r o g r e s s  on t h e  s p e c i f i c  domains on which  th e y  h ave  been  t r a i n e d ,  and
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t h a t  t r a n s f e r  t o  o t h e r  domains i s  l e s s  o p t i m a l .  Given F l a v e l l ' s  (1963) 

argument t h a t  t h e r e  a r e  s u b - s t a g e s  o r  p h a s e s  of  i n t e r m e d i a t e  r e a s o n i n g  

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

an i n c o m p le t e  p i c t u r e  as  t o  why t h e  c h i l d  c o n s e r v e s  on some t a s k s  and 

n o t  on o t h e r s .  The i m p o r t a n t  q u e s t i o n  i s  how t r a i n i n g  on one domain 

a f f e c t s  t h e  c h i l d ' s  t r a i n a b i l i t y  on s u b s e q u e n t  domains ( a r e  t h e  

same o p e r a t i o n s  employed from one t a s k  t o  a n o t h e r ? ) .

A f i n a l  i s s u e  r e l a t e s  t o  t h e  engagement o r  a c t i v i t y  on t h e  p a r t  

of  t h e  s u b j e c t .  P i a g e t  (1974) s t a t e d :

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

m a t e r i a l  e x p e r i e n c e s ,  form t h e i r  own h y p o t h e s e s ,  and v e r i f y  

them th ro u g h  t h e i r  own a c t i v e  m a n i p u l a t i o n s . "

While I n h e l d e r  (1974) has  c o n c u r r e d  w i t h  P i a g e t  on t h i s  p o i n t  and has  

i n c o r p o r a t e d  t h i s  a s p e c t  i n t o  h e r  own t r a i n i n g  s t u d i e s ,  some 

r e s e a r c h e r s  (Hamel 1 9 7 1 ;R a t t a n  1974) have  r e p o r t e d  no d i f f e r e n c e s  

between a c t i v e  and p a s s i v e  p a r t i c i p a t i o n  on t h e  p a r t  of  s u b j e c t s  in  

t r a i n i n g  s t u d i e s .  However,  t h i s  i s s u e  c o n t i n u e s  t o  be i n v e s t i g a t e d  

a c t i v e l y .

What f o l l o w s  w i l l  be  a d i s c u s s i o n  o f  a number of  p rominen t  

parad igm s  t h a t  have been u sed  i n  c o n s e r v a t i o n  t r a i n i n g  p r o c e d u r e s ;  

t a s k  a n a l y s i s ,  m o d e l in g ,  f e e d b a c k ,  a d d i t i o n  and s u b t r a c t i o n ,  

r e v e r s i b i l i t y  t r a i n i n g ,  s o c i a l  i n t e r a c t i o n ,  c o u n t e r - s u g g e s t i o n ,  e t c .

L e a rn in g  Parad igms

Gelman (1969) employed a d i s c r i m i n a t i o n  l e a r n i n g  p r o c e d u r e  i n  

a t t e m p t i n g  t o  t r a i n  n o n - c o n s e r v e r s  (age  5) number and l e n g t h .

The s u b j e c t s  were p r e s e n t e d  w i t h  192 t r i a l s  o f  number and l e n g t h  t a s k s
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and were  r e i n f o r c e d  t o  t e n d  t o  r e l e v a n t  s t i m u l i  and i g n o r e  i r r e l e v e n t  

s t i m u l i .  The s t i m u l i  were  v a r i e d  i n  s i z e ,  s h a p e ,  c o l o r ,  t e x t u r e ,  e t c .  

Gelman r e p o r t e d  t h a t  h e r  t r a i n i n g  methods  f a c i l i t a t e d  g a i n s  f o r  90% 

of  h e r  sample on p o s t - t e s t s  of  number and l e n g t h .  However,  o n ly  

50-55% o f  h e r  sample  d e m o n s t r a te d  t r a n s f e r  t o  c o n s e r v a t i o n  of  mass and 

l i q u i d .  E u l l  and S i lve rm an  (1970) ,  i n  r e p l i c a t i n g  Gelm an 's  s t u d y  

r e p o r t e d  l e s s  s u c c e s s f u l  r e s u l t s .

K in g l s e y  and H a l l  (1967) u t i l i z e d  t a s k  a n a l y t i c  t e c h n i q u e s  in  

a t t e m p t i n g  t o  t e a c h  a sample o f  f i v e  and s i x  y e a r  o ld  n o n - c o n s e r v e r s  

c o n s e r v a t i o n  of  l e n g t h  s k i l l s .  These s k i l l s  i n v o l v e d  l e a r n i n g  r e l a t i o n a l  

t e rm s ,  u s i n g  a r u l e r ,  and a d d i t i o n  and s u b t r a c t i o n  r u l e s .  About 50% 

o f  t h e i r  sample  showed t r a n s f e r  t o  p o s t - t e s t s  of  c o n s e r v a t i o n  of  l e n g t h  

and q u a n t i t y .  Ro thenberg  and O ros t  (1969) d e m o n s t r a ted  t h a t  n o n -  

c o n s e r v e r s  cou ld  l e a r n  p r i n c i p l e s  of  number c o n s e r v a t i o n ,  w i t h  t a s k  

a n a l y t i c  p r o c e d u r e s .  They t a u g h t  t h e  c h i l d r e n  c o u n t in g  s k i l l s ,  

r e l a t i o n a l  te rm s  and a d d i t i o n  and s u b t r a c t i o n .  About 50% o f  t h e i r  

sample d e m o n s t r a te d  g a i n s  on p o s t - t e s t s  conduc ted  t h r e e  months l a t e r ,  

a s  w e l l  a s  t r a n s f e r  t o  c o n s e r v a t i o n  of  l e n g t h .  However,  Wohlwi l l  

(1962) i n  a t t e m p t i n g  t o  t e a c h  n o n - c o n s e r v i n g  c h i l d r e n  c o u n t i n g  s k i l l s ,  

found  t h a t  c o u n t in g  d id  n o t  have a f a c i l i t a t i v e  e f f e c t  in  in d u c in g  

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

B e a r i s o n  (1969) a t t e m p t e d  t o  t r a i n  a sample of  k i n d e r g a r t e n  

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

c o u n t in g  and measurement a c t i v i t i e s .  The c h i l d r e n  had t o  combine 

and recom bine  a q u a n t i t y  o f  l i q u i d  i n t o  b e a k e r s  of  v a r i o u s  s i z e s  

and s h a p e s .  P o s t - t e s t  d a t a  r e v e a l e d  t h a t  71% of  t h e  sample 

c o n s e rv ed  on p o s t - t e s t  m e asu re s  o f  c o n t in u o u s  q u a n t i t y .
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65% o f  t h e  sample showed t r a n s f e r  t o  d i s c o n t i n u o u s  q u a n t i t y .

53% o f  t h e  sample  showed t r a n s f e r  t o  number,  m ass ,  and l e n g t h .

And, 47% o f  t h e  sample  showed t r a n s f e r  t o  c o n s e r v a t i o n  o f  a r e a .

While t h e s e  g a i n s  were m a i n t a i n e d  over  a seven  month p e r i o d ,  no

e x p l a n a t i o n  was o f f e r e d  a s  t o  why such  an uneven p a t t e r n  o f  t r a n s f e r  o c c u r r e d .

R e s e a r c h e r s  such  a s  Zimmerman (1972 1974 1983) and B e i l i n  (1965) , 

have a t t e m p t e d  t o  t e a c h  c o n s e r v a t i o n  s k i l l s  u s i n g  r u l e  a c q u i s i t i o n .

B e i l i n  (1965) t r a i n e d  a sample  o f  175 k i n d e r g a r t e n  c h i l d r e n  on number 

and l e n g t h .  In  h i s  s t u d y ,  t h e  e x p e r i m e n t e r  would d e m o n s t r a t e  a  t r a n s f o r m a t i o n  

o f  t h e  m a t e r i a l s ,  and th e n  p r o v i d e  t h e  c h i l d  w i th  a r u l e .  B e i l i n  argued 

t h a t  a r u l e  was an a l g o r i t h m  o r  p r o b l e m - s o l v i n g  t o o l .  B e i l i n  r e p o r t e d  

t h a t  t h i s  t r a i n i n g  t e c h n i q u e  was more s u c c e s s f u l  w i t h  t h e  t r a n s i t i o n a l s  

th a n  t h e  n o n - c o n s e r v e r s ,  and g e n e r a l l y  argued  t h a t  t r a i n i n g  i s  most 

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

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

Zimmerman conduc ted  a number of  s t u d i e s  t o  d e t e r m in e  t h e  e f f e c t i v e n e s s  

o f  m o d e l in g ,  r u l e  l e a r n i n g  and f e e d b a c k  ( v e r b a l  p r a i s e ) .  In h i s  e a r l i e r  

s t u d i e s  o f  1972 and 1974,  he  r e p o r t e d  t h a t  a c o m b in a t io n  o f  p r a i s e  and 

p r e s e n t a t i o n  o f  a r u l e  were j o i n t l y  more e f f e c t i v e  th a n  mode l ing  a l o n e .

In  a l a t e r  s t u d y  (Zimmerman and Blom 1983) ,  he  a t t e m p t e d  t o  t e s t  h y p o th e s e s  

abou t  c o n f l i c t  t r a i n i n g  by h av in g  samples  of  n o n - c o n s e r v e r s  exposed t o  

v i d e o  models  who s t a t e d  c o r r e c t  and i n c o r r e c t  c o n s e r v a t i o n  r u l e s .

He r e p o r t e d  t h a t  t h e  n o n - c o n s e r v e r s  who were  exposed  t o  t h e  models  

who s t a t e d  c o r r e c t  e x p l a n a t i o n s ,  made t h e  most  p r o g r e s s  on p o s t - t e s t s  

o f  c o n s e r v a t i o n  o f  w e ig h t .  While Zimmerman h a s  c o n s i s t e n t l y  a rgued  t h a t  

c o n f l i c t  i s  n o t  i m p l i c a t e d  in  c o n s e r v a t i o n  a t t a i n m e n t ,  a P i a g e t i a n
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i n t e r p r e t a t i o n  of  h i s  r e s u l t s  i s  p l a u s i b l e .  Tha t  i s ,  t h e  n o n - c o n s e r v e r s  

may have  been i n  c o n f l i c t  w i t h  t h e  v i d e o  m o d e l ' s  c o r r e c t  r e s p o n s e s ,  and 

t h u s  a l t e r n a t i v e  v i e w p o i n t s  had t o  be r e c o n c i l e d  by t h e  c h i l d .

C o n f l i c t  Models i n  C o n s e r v a t i o n  T r a i n i n g

Some o f  t h e  e a r l i e s t  t r a i n i n g  s t u d i e s  u t i l i z i n g  c o n f l i c t  methods 

w ere  employed by Smedslund (1961).  He a rg u ed  t h a t  w i th  r e s p e c t  t o  

c o n s e r v a t i o n  of  w e ig h t  p ro b lem s ,  i f  t h e  c h i l d  i s  asked  t o  c o n v e r t  a 

b a l l  o f  c l a y  i n t o  a s a u s a g e  and th e n  remove a p i e c e  from t h e  s a u s a g e ,  

t h e n  two schem ata  would be  in  c o n f l i c t  ( l e s s  v s .  e l o n g a t i o n ) .  Smedslund 

p ro c e e d e d  t o  t r a i n  a sample  o f  f i v e  y e a r  o ld  n o n - c o n s e r v e r s  u s i n g  

t r i a l s  o f  a d d i t i o n  and s u b t r a c t i o n ,  b u t  found t h a t  on ly  5 ou t  of  28 

s u b j e c t s  s h i f t e d  from n o n - c o n s e r v a t i o n  t o  c o n s e r v a t i o n  on t h e  p o s t - t e s t .  

L a t e r  i n v e s t i g a t i o n s  a c h i e v e d  a h i g h e r  d e g re e  of  s u c c e s s  (1964) .

However,  o t h e r  r e s e a r c h e r s  (Wal lach 1967; Smith 1968) a t t e m p t e d  t o  

r e p l i c a t e  h i s  r e s u l t s  and d id  so w i t h  l i t t l e  s u c c e s s .  However,  t h e  

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

r e v e r t  t o  n o n - c o n s e r v a t i o n  on i n e q u a l i t y  i t e m s  ( p i e c e  added o r  s u b t r a c t e d ) ,  

became an i m p o r t a n t  m e t h o d o l o g i c a l  c o n s i d e r a t i o n  in  l a t e r  t r a i n i n g  s t u d i e s .  

That  i s ,  i n e q u a l i t y  i t e m s  were  i n c l u d e  t o  c o n t r o l  f o r  a r e s p o n s e  s e t  o r  

b i a s  on t h e  p a r t  of  t h e  c h i l d .

Smedslund (1961) a l s o  found d i f f e r e n c e s  be tween  c h i l d r e n ' s  a b i l i t y  

t o  c o n s e rv e  on m a t e r i a l s  w i t h  c o n t in u o u s  p r o p e r t i e s  v s .  d i s c o n t i n u o u s .

With a sample  of  154 c h i l d r e n ,  aged 4 . 9  t o  7 . 3 ,  he r e p o r t e d  t h a t  

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

m a t e r i a l s  w i t h  c o n t in u o u s  o r  u n i n t e r r u p t e d  p r o p e r t i e s .
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Gelman and Wang (1972) a t t e m p t e d  t o  t r a i n  a sample  o f  n o n - c o n s e r v e r s  

u s i n g  methods  o f  com pensa t ion .  That  i s ,  t h e y  a t t e m p t e d  t o  have  

s u b j e c t s  c o n s i d e r  t h e  competing  a t t r i b u t e s  o f  h e i g h t  v s .  w id th  i n  

a  l i q u i d  c o n s e r v a t i o n  t a s k .  The s u b j e c t s  had t o  p o u r  w a t e r  from 

t a l l / n a r r o w  b e a k e r s  t o  s h o r t / w i d e  b e a k e r s .  They r e p o r t e d  t h a t  

30 s u b j e c t s  cou ld  n e i t h e r  c o n s e rv e  n o r  a n t i c i p a t e  t h e  h e i g h t  t h e  

poured  w a t e r  would r e a c h .  22 of  t h e  s u b j e c t s  cou ld  a n t i c i p a t e  h e i g h t s  

b u t  d id  n o t  c o n s e r v e ,  and 5 of  t h e  s u b j e c t s  cou ld  c o n s e r v e  b u t  c o u ld  

n o t  a n t i c i p a t e  t h e  h e i g h t  t h e  w a t e r  m igh t  r e a c h .

W al lach  and S p o t t  (1964) u t i l i z e d  r e v e r s i b i l i t y  t r a i n i n g  w i t h  

a sample  of  k i n d e r g a r t e n  n o n - c o n s e r v e r s .  The c h i l d r e n  were p r e s e n t e d  

w i t h  a row o f  d o l l s  and b e d s .  They would remove t h e  d o l l s  from t h e  

beds  and s p re a d  them o u t ,  and th e n  r e t u r n  them b ack  t o  t h e  b ed s .

They r e p o r t e d  t h a t  13 o u t  o f  15 c h i l d r e n  went from n o n - c o n s e r v a t i o n  

t o  c o n s e r v a t i o n  on t h e  p o s t - t e s t .  A number o f  r e s e a r c h e r s  r e p l i c a t e d  

W al lach  and S p o t t ' s  s t u d y  w i t h  s i m i l a r  r e s u l t s  (Carey 1968; R o l l  1970) .  

However,  t h e  r e s u l t s  o f  r e v e r s i b i l i t y  s t u d i e s  became an im p o r t a n t  

m e t h o d o l o g i c a l  c o n s i d e r a t i o n  i n  l a t e r  t r a i n i n g  s t u d i e s .  A ccord ing  

t o  P i a g e t ,  t h e  c h i l d  must  u n d e r s t a n d  m e n t a l l y  w i t h o u t  r e l i a n c e  on 

t h e  a p p e a ra n c e  of  t h e  o b j e c t s  t h a t  t h e y  can be r e s t o r e d  t o  t h e i r  o r i g i n a l  

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

cues  in  p r e  and p o s t - t e s t i n g  o f  c o n s e r v a t i o n ,  by n o t  a l l o w i n g  t h e  c h i l d  

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

A n o th e r  group  of  s t u d i e s  tem pted  t o  t e s t  h y p o th e s e s  abou t  s o c i o ­

c o n f l i c t  and how t h e  c h i l d  r e c o n c i l e s  ex p o s u re  t o  a l t e r n a t i v e  v i e w p o i n t s .  

S t u d i e s  by Murray (1972) D o ise  (1975) and P e r r e - C le r m o n t  (1980) have



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

e f f e c t  on c o g n i t i v e  g rowth  and t h e  a t t a i n m e n t  of  c o n s e r v a t i o n .

These  r e s e a r c h e r s  have g e n e r a l l y  d e m o n s t r a t e d  t h a t  p a i r s  of  c h i l d r e n  

(dyads )  make g r e a t e r  p r o g r e s s  th a n  i n d i v i d u a l s  on p o s t - t e s t  m easu re s  

of  c o n s e r v a t i o n .  S in c e  t h e  dyads  c o n s i s t e d  o f  one c h i l d  who was 

a n o n - c o n s e r v e r  and a second  c h i l d  who was a t r a n s i t i o n a l  o r  c o n s e r v e r ,  

t h e  r e s e a r c h e r s  co n c lu d ed  t h a t  c o n f l i c t  was t h e  mechanism t h a t  l e d  t o  

c o n s e r v a t i o n  a t t a i n m e n t  by t h e  p o s t - t e s t  p e r i o d .  Whi le  t h e  s u b j e c t s  

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

c l e a r  what  a s p e c t  o f  t h e  t r a i n i n g  l e d  t o  g row th ;  l a n g u a g e ,  i n t e r a c t i o n ,  

communica tion ,  p h y s i c a l  m a n i p u l a t i o n  o f  t h e  o b j e c t s ,  c o m p l ian c e ,  e t c .  

a r e  a l l  confounded in  t h e s e  d e s i g n s .

A more r e f i n e d  t r a i n i n g  p r o c e d u r e  i s  o f f e r e d  by I n h e l d e r ,  S i n c l a i r  

and Bovet (1974) who u t i l i z e d  a s e r i e s  of  q u e s t i o n s ,  p r o b e s ,  c o u n t e r ­

s u g g e s t i o n s  r a n g in g  from t h e  most  a b s t r a c t  t o  more c o n c r e t e .  They 

t r a i n e d  n o n - c o n s e r v e r s  and t r a n s i t i o n a l s  on t a s k s  o f  c l a s s  i n c l u s i o n ,  

c o n s e r v a t i o n  o f  number,  m ass ,  w e i g h t ,  l e n g t h ,  e t c .  In  t h e s e  s t u d i e s ,  

t h e y  sough t  t o  d e l i n e a t e  what  l e v e l  of  t r a i n i n g  a c h i l d  r e s p o n d s  t o ;  

q u e s t i o n s ,  c o u n t e r - s u g g e s t i o n s ,  e m p i r i c a l  r e t u r n ,  o r  p h y s i c a l  r e c o m b in a t io n  

o f  t h e  m a t e r i a l s .  These  t e c h n i q u e s  have been a d a p te d  f o r  t h e  p r e s e n t  

s t u d y  and w i l l  be d e s c r i b e d  in  t h e  p r o c e d u r e  s e c t i o n  l a t e r .

In  summary, t h e  sum t o t a l  o f  c o n s e r v a t i o n  t r a i n i n g  s t u d i e s  have  

d e m o n s t r a t e d  more t h a n  m o d e ra te  s u c c e s s  i n  t h e  t r a i n i n g  of  no n -  

c o n s e r v e r s  and t r a n s i t i o n a l s .  While some o f  t h e  i s s u e s  i n  c o n s e r v a t i o n  

t r a i n i n g  c o n t i n u e  t o  remain  u n r e s o l v e d ,  such  a s  t h e  r o l e  of  c o n f l i c t  

v s .  r u l e s ,  e t c . ,  t h e  i m p o r t a n t  s t e p  i n  t h e  r e s e a r c h  i s  t o  l o o k  beyond 

c o n s e r v a t i o n  t r a i n i n g  t o  s e e  t h e  e f f e c t  on o t h e r  domains ,  namely  r e a d i n g .



CHAPTER I I I  

S ta t e m e n t  o f  t h e  Problem

i

The c e n t r a l  argument t h a t  h a s  been  p r e s e n t e d  t h r o u g h o u t  t h i s  

t h e s i s  i s  t h a t - s t a g e  d ev e lo p m en t ,  a s  d e f i n e d  by P i a g e t i a n  r e s e a r c h ,  

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

and c o m p re h e n s io n ) .  In  p a r t i c u l a r ,  t h e  r o l e  o f  c o n s e r v a t i o n  h a s  been 

i n v e s t i g a t e d  w i t h  r e s p e c t  t o  b o t h  a s p e c t s  of  r e a d i n g .

An o v e rv ie w  of  t h e  l i t e r a t u r e  r e v e a l s  more t h a n  m o d e ra te  

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

S i g n i f i c a n t  c o r r e l a t i o n s  r a n g i n g  from .4  t o  .7  have  been r e p o r t e d ,  

and in  most  c a s e s ,  have  c o n t r o l l e d  f o r  o t h e r  v a r i a b l e s  such  as 

CA, MA, SES, and sex .  C om pa ra t ive  s t u d i e s  have  d e m o n s t r a t e d  s i g n i f i c a n t  

d i f f e r e n c e s  between n o n - c o n s e r v e r s ,  t r a n s i t i o n a l s  and c o n s e r v e r s  w i t h  

r e s p e c t  t o  b o t h  deco d in g  and com prehens ion  s k i l l s  (W a l le r  1977; Murray 

1979,  e t c . ) .

However, c o r r e l a t i o n  does  n o t  im ply  c a u s a l i t y .  The one t r a i n i n g  

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

and r e a d i n g  (Landry  1980) had  a number of  l i m i t a t i o n s .  As p o i n t e d  

out  e a r l i e r ,  r e a d i n g  com prehens ion  was n o t  c o n s id e r e d  in  h i s  s tu d y .

A c o n f l i c t  t r a i n i n g  method was n o t  used  f o r  c o n s e r v a t i o n ,  And, 

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

enough from a P i a g e t i a n  p e r s p e c t i v e  t o  w a r r a n t  t h e  c o n c l u s i o n  t h a t  

" t r u e "  s t a g e  t r a n s i t i o n  had been  f a c i l i t a t e d .

Whi le t h e  b u lk  o f  r e a d i n g  r e s e a r c h  has  fo c u s e d  on t h e  a b i l i t i e s  

of  t h e  b e g i n n in g  r e a d e r  and t h e  e a r l y  r e a d e r ,  t h e  p r e s e n t  s t u d y  was 

i n t e r e s t e d  in  a v a r i a t i o n  on t h i s  q u e s t i o n .  P i a g e t  (1970) has  

i n d i c a t e d  t h a t  75% o f  e i g h t  y e a r  o l d s  can c o n s e rv e .  Thus ,  

i f  a sample o f  t h i r d  g r a d e / e i g h t  y e a r  o ld  c h i l d r e n  a r e  found t o  be
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n o n - c o n s e r v i n g ,  and c o n c o m i t a n t l y  be low  g r a d e  l e v e l  i n  r e a d i n g ,  t h e n  

would c o n s e r v a t i o n  t r a i n i n g  f a c i l i t a t e  s t a g e  t r a n s i t i o n  w i t h  

s u b s e q u e n t  g a i n s  in  b o th  c o n s e r v a t i o n  and r e a d i n g ?

As t h e  m a j o r i t y  o f  p r e v i o u s  s t u d i e s  c i t e d  have  u t i l i z e d  

s t a n d a r d i z e d  r e a d i n g  m easu re s  w i t h  t h e i r  m u l t i p l e - c h o i c e  c o n t e n t ,  

t h e  p r e s e n t  s t u d y  employed an o r a l  m easure  o f  r e a d i n g  i n  an 

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

p r o c e s s e s  in v o l v e d  i n  r e a d i n g ,  i n c l u d i n g  c h i l d r e n ' s  e r r o r s  o r  m i s c u e s .  

F u r t h e r ,  t h e  c h i l d r e n ' s  r e a d i n g  a b i l i t i e s  w ere  a s s e s s e d  on a more 

open-ended  v e r s i o n  o f  r e a d i n g ;  i . e . ,  s t o r y  r e c a l l  t a s k s .

I t  was hoped t h a t  t h e  p r e s e n t  s tu d y  would be  a b l e  t o  e s t a b l i s h  

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

r e l a t i o n s h i p s  between v a r i o u s  c o n s e r v a t i o n  t a s k s  and r e a d i n g  s k i l l s .
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E x p e r im e n ta l  Hypotheses

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

f o l l o w i n g  e x p e r i m e n t a l  h y p o t h e s e s  were  f o r m u l a t e d .

H y p o th e s i s  1

S u b j e c t s  who r e c e i v e  c o n s e r v a t i o n  t r a i n i n g  have  s i g n i f i c a n t l y  

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

g ro u p s .  F u r t h e r ,  t r a n s i t i o n a l  s u b j e c t s  have  s i g n i f i c a n t l y  h i g h e r  

c o n s e r v a t i o n  p o s t - t e s t  s c o r e s  t h a n  t h e  n o n - c o n s e r v e r s .

H y p o th e s i s  2

S u b j e c t s  who r e c e i v e  c o n s e r v a t i o n  t r a i n i n g  have  s i g n i f i c a n t l y  

h i g h e r  p o s t - t e s t  s c o r e s  on a l l  m easures  o f  r e a d i n g  (g ra d e  e q u i v a l e n t s ,  

com prehens ion ,  number o f  p a r a g r a p h s  r e a d ,  s t o r y  r e c a l l )  than  e i t h e r  

t h e  s u b j e c t s  in  t h e  r e a d i n g  o r  c o n t r o l  g ro u p s .  F u r t h e r ,  t h e  t r a n s i t i o n a l s  

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

c o n s e r v e r s .

H y p o th e s i s  3

There  a r e  p o s i t i v e  and s i g n i f i c a n t  r e l a t i o n s h i p s  between c o n s e r v a t i o n  

and r e a d i n g  m easu re s  (g rad e  e q u i v a l e n t s ,  com prehens ion ,  number o f  

p a r a g r a p h s  r e a d ,  s t o r y  r e c a l l ) ,  w i t h  MA h e l d  c o n s t a n t .  S i g n i f i c a n t  

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

w i t h  r e a d i n g ,  p o s t - t e s t  m e asu re s  o f  c o n s e r v a t i o n  and r e a d i n g ,  and 

p r e - t e s t  c o n s e r v a t i o n  measure s  w i t h  p o s t - t e s t  r e a d i n g  m e asu re s .
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Method

The p re s e n t  s tu d y  was conducted o v er a fo u r  month p e r io d  o f tim e  

(Septem ber 1983- Jan u a ry  1984). T here w ere fo u r  phases  in v o lv e d : 

a p r e - t e s t i n g  p h ase , a tre a tm e n t p h ase , an im m ediate p o s t - t e s t i n g  

p h ase , and a delayed  p o s t - t e s t i n g  p h ase . A w h ite  fem a le , in  h e r 

tw e n tie s  se rv ed  as  th e  e x p e rim en te r  th ro u g h o u t th e  s tu d y .

S u b je c ts

The sam ple was composed of* 33 fem ale and 33 m ale t h i r d  g rade  

c h ild re n  who were s e le c te d  from th r e e  p a ro c h ia l  sch o o ls  in  M anhattan .

The sam ple was a m id d le -c la s s ,  p red o m in a te ly  w h ite  group o f c h i ld re n .

The e th n ic  com position  o f th e  sam ple in c lu d e d  c h ild re n  who were 

I r i s h ,  I t a l i a n ,  E n g lish , P o l i s h ,  and from o th e r  E as te rn  European 

c o u n tr ie s .  The sm all number o f b la c k  c h ild re n  in  th e  s tu d y  d id  n o t 

speak  w ith  n o n -s ta n d a rd  d i a l e c t s ;  th u s  no p o te n t i a l  problem s e x is te d  f o r  

th e  s c o r in g  o f th e  re a d in g  m easure (Gray O ra l) .  I n i t i a l l y  89 c h ild re n  

w ere p r e - t e s t e d ,  b u t b ecause  o f a p re -d e te rm in e d  c r i t e r i a  f o r  c o n se rv a tio n  

and re a d in g , on ly  66 c h ild re n  w ere r e ta in e d  f o r  th e  t r a in in g / t r e a tm e n t  

phase o f  th e  s tu d y . The mean CA f o r  th e  sam ple was 7 .9 , and th e  mean 

MA (as  m easured by PPVT-R sc o re s )  was 102. P a re n ta l  p e rm iss io n  fo r  

th e  c h i ld r e n ’ s p a r t i c ip a t io n  in  th e  s tu d y  was o b ta in e d . A f te r  p r e ­

t e s t i n g ,  c h ild re n  w ere random ly a ss ig n e d  to  one o f th re e  tre a tm e n t 

g roups: (1) c o n se rv a tio n  t r a i n i n g ,  (2) t r a d i t i o n a l  re a d in g , and (3) 

a c o n tro l  group. Each group was composed o f 22 s u b je c ts :  12 non- 

c o n se rv e rs  and 10 t r a n s i t i o n a l s .

M easures

In  o rd e r  to  e s t a b l i s h  th e  c o n tr ib u t io n  o f c o n se rv a tio n  to  re a d in g

a b i l i t y ? in d ep en d en tly  o f MA, th e  Peabody P ic tu r e  V ocabulary  T e s t-  

R evised (PPVT-R) ,# Dunn (1981) was used  as  th e  m easure o f MA*
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The PPVT-R (Form L) i s  an i n d i v i d u a l l y - a d m i n i s t e r e d  i n t e l l i g e n c e  t e s t  

c o n s i s t i n g  of  175 p l a t e s .  Each p l a t e  c o n s i s t s  o f  f o u r  b l a c k  and w h i t e  

i l l u s t r a t i o n s .  The e x p e r i m e n t e r  s ay s  a word a l o u d ,  and t h e  c h i l d  

must  p o i n t  to  t h e  p i c t u r e  d e s i g n a t i n g  t h a t  word.  An e i g h t  y e a r  o ld  

b e g i n s  w i th  i t em  // 65 and c o n t i n u e s  u n t i l  making s i x  e r r o r s  w i t h i n  e i g h t  

c o n s e c u t i v e  r e s p o n s e s .  M en ta l  age (MA) i s  computed from a m u l t i p l i c a t i v e  

o f  t o t a l  number c o r r e c t  (raw s c o r e )  and c h r o n o l o g i c a l  age (CA). The 

PPVT-R was normed on a r e p r e s e n t a t i v e  sample  o f  4 ,200  c h i l d r e n  s e l e c t e d  

from 1970 Census Data .  The Manual  r e p o r t s  e x t e n s i v e  r e l i a b i l i t y  and 

v a l i d i t y  d a t a :  t h e  PPVT-R c o r r e l a t e d  s i g n i f i c a n t l y  w i th  t h e  WISC-R 

( r  = . 9 1 ) ,  t h e  S t a n f o r d - B i n e t  ( r  = . 8 8 ) ,  and t h e  S lo s s o n  ( r  = . 8 6 ) .

The r ange  f o r  "norm al"  ( -1  t o  +1 SD) f o r  t h e  PPVT-R i s  85 t o  115. For 

t h e  p r e s e n t  s t u d y ,  seven  c h i l d r e n  who s c o r e d  be low 85,  were  n o t  

r e t a i n e d  f o r  t h e  t r a i n i n g  p h as e  o f  t h e  s tu d y .

The dependen t  v a r i a b l e  f o r  t h e  p r e s e n t  s t u d y ,  i . e . ,  r e a d i n g  

was a s s e s s e d  u s i n g  t h e  Gray O ra l  Reading T e s t s ,  Forms A and B 

(Gray and Robinson 1963) ,  and f o u r  s t o r y  r e c a l l  m e a s u re s .  17orm A 

was used f o r  p r e - t e s t i n g ,  and Form B was used  f o r  p o s t - t e s t i n g .

The Gray Ora l  i s  an i n d i v i d u a l l y  a d m i n i s t e r e d  norm and c r i t e r i o n -

r e f e r e n c e d  r e a d i n g  t e s t .  I t  i s  u sed  f o r  g r a d e s  1-12.  The c h i l d

r e a d s  each p a s s a g e / p a r a g r a p h  a lo u d  to  t h e  e x p e r i m e n t e r ,  and i s  th e n

asked  a s e r i e s  o f  f o u r  comprehens ion  q u e s t i o n s  p e r  p a s s a g e ,  g e n e r a l l y

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

r e a d i n g .  A r e a d i n g  g r a d e  e q u i v a l e n t  i s  d e t e rm in e d  based  upon t h e

c h i l d ' s  t im e  p e r  p a s s a g e ,  and number of  e r r o r s .  The c h i l d  r e c e i v e s

one p o i n t  f o r  e a c h  c o m p r e h e n s i o n  r e s p o n s e .  The c o m p r e h e n s i o n  and

gra d e  e q u i v a l e n t s  a r e  t h u s  s e p a r a t e  s c o r e s .  A 3rd g ra d e  c h i l d  b e g i n s  r e a d i n g  on
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p a s s a g e  #2.  I f  h e / s h e  makes no e r r o r s  t h e n  h e / s h e  goes  on and r e a d s  

u n t i l  making  seven  e r r o r s  i n  two c o n s e c u t i v e  p a r a g r a p h s .  I f  a  c h i l d  

makes e r r o r s  on p a r a g r a p h  //2, t h e n  t h e y  move backward and r e a d  u n t i l  

t h e y  have  made no e r r o r s .  The Gray O ra l  i n c l u d e s  e i g h t  e r r o r  c a t e g o r i e s :  

p a r t i a l  m i s p r o n u n c i a t i o n s  ( p a r t  o f  a word i s  mispronounced) , t o t a l  

m i s p r o n u n c i a t i o n s ,  s u b s t i t u t i o n s  (one word i s  s u b s t i t u t e d  f o r  a n o t h e r ,  

b u t  t h e  meaning i s  r e t a i n e d ) ,  o m i s s io n s  ( d e l e t i o n  o f  a  w ord ) ,  

i n s e r t i o n s  ( i n s e r t i n g  an e x t r a  word n o t  i n  t h e  t e x t ) ,  r e v e r s a l s  

( r e v e r s i n g  word o r d e r ) ,  i n v e r s i o n s  (was f o r  saw, e t c . ) ,  and a i d s  

( h e s i t a t i o n  f o r  7 s econds  o r  a s k s  f o r  h e l p ) .

The Manual  f o r  t h e  Gray O ra l  r e p o r t s  norms a c c o r d i n g  t o  g r a d e  and

sex .  The t e s t  was i n i t i a l l y  c o n s t r u c t e d  u s i n g  p r o c e d u r e s  o f  i t e m

a n a l y s e s .  V o c a b u la ry  i t e m s  were  s e l e c t e d  from 11 B a s a l  Reade r  S e r i e s .

A f t e r  i t e m  a n a l y s e s ,  i n a p p r o p r i a t e  words were d e l e t e d  and r e p l a c e d .

The p a r a g r a p h s  i n c r e a s e  i n  word l e n g t h ,  s e n t e n c e  l e n g t h ,  and word 

d i f f i c u l t y .  The e q u i v a l e n t  form r e l i a b i l i t i e s  a c r o s s  Forms A,B,C,D 

a r e  r e p o r t e d  a s  b e i n g  h i g h e r  t h a n  .95 .

A number of  i n v e s t i g a t i o n s  have  been conduc ted  t o  co n f i rm  

t h e  c o n s t r u c t  v a l i d i t y  f o r  t h i s  m easure  (Buros  M enta l  Measurements  Y earbook,  

1983) .  K irby  (1971) r e p o r t e d  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  t h e  

Gray O r a l ,  t h e  Gilmore O r a l ,  a Cloze t e s t ,  and t h e  G a tes  M a c G in i t i e .

The c o r r e l a t i o n s  were  s i g n i f i c a n t  f o r  g r a d e s  1 - 4 ,  bu t  dropped  a f t e r  

g r a d e  f o u r .  Pow el l  (1971) r e p o r t e d  s i g n i f i c a n t  c o r r e l a t i o n s  between 

e r r o r  r a t i o s  (number and t y p e  o f  e r r o r s )  between t h e  Gray O r a l ,  t h e  

G i lm ore  O r a l ,  t h e  Spache,  and t h e  D u r r e l l  A n a l y s i s  of  Reading  D i f f i c u l t y .

For  t h e  p u r p o s e s  o f  m e a s u r in g  s t o r y  r e c a l l / i n t e g r a t i o n  a b i l i t i e s ,  

f o u r  n a r r a t i v e s  have  been s e l e c t e d  (Appendix A ,B ,C ,D ) .  The p r e - t e s t i n g
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i n c l u d e d :  (1)  The Dog and His Shadow (A e s o p ' s  F a b le s )
(2) Grumble and The E l f  ( S c o t t  Foresman 1976)

The two p o s t - t e s t  m e asu re s  i n c l u d e d :

(3) The Boy Who C r ie d  Wolf (A e s o p ' s  F a b l e s )
(4) The Gold Dust  ( S c o t t  Foresman 1976)

The Spache R e a d i b i l i t y  S c a l e  (Spache 1974) was used t o  e q u a t e  t h e  f o u r  

m e a su re s  so t h a t  a 3 . 0  g r a d e  e q u i v a l e n t  was o b t a i n e d .  The Spache 

u t i l i z e s  number of  w ords ,  number o f  s e n t e n c e s ,  and word d i f f i c u l t y  

(based  on t h e  Dale L i s t  o f  769 Easy  Words) t o  d e t e rm in e  t h e  l e v e l  of  

a p a s s a g e .  The f o u r  s t o r i e s  were  p i l o t e d  t o  t e s t  f o r  memory and 

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

a s  s h e p h e r d ,  f l o c k ,  e t c .  d id  n o t  impede t h e  c h i l d r e n ' s  u n d e r s t a n d i n g .

Each s t o r y  was r e a d  a lo u d  t o  t h e  c h i l d r e n  on an i n d i v i d u a l  b a s i s .

The o r d e r  was r e v e r s e d  d u r i n g  p r e  and p o s t - t e s t i n g  t o  c o n t r o l  f o r  o r d e r  

e f f e c t s .  A f t e r  each  s t o r y ,  one p r im in g  q u e s t i o n  was asked  (Can 

You T e l l  Me What Happened in  T h i s  S t o r y ? ) .  A s e r i e s  of  f o u r  prompts  

were  u s e d  i f  n e c e s s a r y  (can you t e l l  me a n y t h i n g  more? e t c . ) .

The c h i l d r e n  r e c e i v e d  one s c o r e  f o r  p r e - t e s t  and one f o r  p o s t - t e s t .

Each s c o r e  c o n s i s t e d  of  a p o i n t  f o r  g e n e r a t i n g  t h e  main i d e a  and one p o i n t  

f o r  any i n f e r e n c e s  g e n e r a t e d .  An i n f e r e n c e  was d e f i n e d  as  an i d e a ,  o r  

com ple te  th o u g h t  n o t  d i r e c t l y  s t a t e d  in  t h e  t e x t ;  i n f e r e n c e s  cou ld  

p e r t a i n  t o  c h a r a c t e r  m o t i v a t i o n s ,  v i o l a t i o n s  o f  t h e  Golden Ru le ,  e t c .

I n t e r - r a t e r  r e l i a b i l i t y  was computed f o r  p r e - t e s t  s c o r e s ,  p o s t ­

t e s t  s c o r e s ,  main i d e a  s c o r e s ,  and i n f e r e n c e  s c o r e s .  A random 

sam pl ing  of  15 p r o t o c o l s  was s e l e c t e d  f o r  each  r e l i a b i l i t y  r a t i n g .

P e a r s o n  c o r r e l a t i o n s  w ere :  r  (15) = . 7 9 ,  P< .05  f o r  t o t a l  p r e - t e s t  s c o r e ,  

r  (15) = .8 2 ,  p < .0 5 ,  f o r  main i d e a ,  r  (15) . 7 3 ,  p < 0 5 ,  i n f e r e n c e  r  (15)= . 7 7 ,  p 

<. 001 .
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The c o n s e r v a t i o n  m e a su re s  (A ppendices  E, F, G) were  d e r i v e d  from 

p r im a r y  s o u r c e s  w hich  i n c l u d e d  The C h i ld * s  C oncep t ion  of  Geometry 

( P i a g e t  1 960 ) ,  The C h i l d ' s  C oncep t ion  o f  Number ( P i a g e t  1967) ,  

and L e a r n in g  and t h e  Development o f  C o g n i t i o n  ( I n h e l d e r  1974).

F iv e  c o n s e r v a t i o n  domains w ere  i n v o l v e d  i n  each  p h a s e  o f  t h e  s tu d y  

(number,  l e n g t h ,  mass ,  w e i g h t ,  a r e a ) .  Each domain c o n s i s t e d  o f  t h r e e  

t a s k s :  two e q u a l i t y  i t e m s  and one i n e q u a l i t y  i t e m  t o  s e r v e  as  a 

c o n t r o l  f o r  r e s p o n s e  b i a s .  W i th in  each  domain,  one t r a n s f o r m a t i o n  was 

c o n t i n u o u s  ( b a l l  i n t o  p a n c a k e ) , and a n o t h e r  was d i s c o n t i n u o u s  ( b a l l  

i n t o  3 p a n c a k e s ) .  The c h i l d r e n  r e c e i v e d  one p o i n t  f o r  g e n e r a t i n g  a 

c o r r e c t  e x p l a n a t i o n  f o r  eac h  i t e m :  t h u s  a  t o t a l  o f  15 p o i n t s  f o r  

p r e - t e s t i n g ,  15 f o r  t r a i n i n g ,  and 15 f o r  p o s t - t e s t i n g .  Three  e x p l a n a t i o n s  

were a c c e p t e d :  (1) i d e n t i t y  -  n o t h i n g  was added o r  t a k e n  away, (2) 

r e v e r s i b i l i t y  -  r e t u r n i n g  t h e  o b j e c t  t o  i t s  i n i t i a l  s t a t e ,  and (3)

com pensa t ion  -  one f e a t u r e  com pensa tes  f o r  a n o t h e r .

For  t h e  p r e s e n t  s t u d y ,  a n o n - c o n s e r v e r  was one who r e c e i v e d  a 

z e r o  on a l l  15 p r e - t e s t  t a s k s ,  and a t r a n s i t i o n a l  was d e f i n e d  as  one 

who r e c e i v e d  a s c o r e  o f  1 -5 .  D uring  e a c h  p h a s e  o f  t h e  s t u d y ,  t h e  

e x p e r i m e n t e r  would t r a n s f o r m  one o f  two e q u a l  o b j e c t s ,  and a s k  t h e  c h i l d

i f  b o t h  were  s t i l l  t h e  "same" a f t e r  t h e  t r a n s f o r m a t i o n .  I n s t r u c t i o n s

were  c o u n t e r - b a l a n c e d  w i th  more and l e s s ,  i n  o r d e r  t o  c o n t r o l  f o r  o r d e r  

e f f e c t s .  F u r t h e r ,  t h e  c o n s e r v a t i o n  t a s k s  were p r e s e n t e d  i n  random 

s e q u e n c e ,  i n  o r d e r  t o  c o n t r o l  f o r  o r d e r  e f f e c t s .  There  were  t a s k  

v a r i a t i o n s  from p r e - t e s t i n g  t o  t r a i n i n g  t o  p o s t - t e s t i n g .

P r o c e d u re

A l l  o f  t h e  c h i l d r e n  i n  t h e  sample were  i n d i v i d u a l l y  p r e - t e s t e d
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on t h e  PPVT-R, t h e  Gray O r a l ,  s t o r y  r e c a l l  and c o n s e r v a t i o n  t a s k s .

A f t e r  t h e  p r e - t e s t i n g  p h a s e ,  which  l a s t e d  a p p r o x i m a t e l y  one month,  

c h i l d r e n  who were r e a d i n g  one y e a r  be low on t h e  Gray O r a l ,  and 

who were e i t h e r  n o n - c o n s e r v e r s  and t r a n s i t i o n a l s  were  r e t a i n e d  f o r  

t h e  t r e a t m e n t / t r a i n i n g  p h a s e  o f  t h e  s tu d y .

Trea tm en t  Phase

C o n s e rv a t io n  T r a i n i n g  The c h i l d r e n  in  t h i s  group  r e c e i v e d  t r a i n i n g  

on f i v e  c o n s e r v a t i o n  domains :  number,  m ass ,  w e i g h t ,  a r e a ,  l e n g t h .

The p r o c e d u r e s  were a d a p t e d  from I n h e l d e r  (1974) and in v o l v e d  f o u r

ph a s e s  or  l e v e l s .  Each c h i l d  had a t o t a l  of  f i v e  i n d i v i d u a l  t r a i n i n g  s e s s i o n s .

Phase  I : A f t e r  b e in g  p r e s e n t e d  w i t h  two s e t s  o f  e q u a l  o r  u n e q u a l  s t i m u l i ,

t h e  c h i l d  was asked  t o  t r a n s f o r m  one o f  t h e  s t i m u l i .  The c h i l d  was

th e n  asked  i f  b o th  were  t h e  same,  o r  i f  one was m o r e / l e s s ,  e t c .

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

t h e  c h i l d  r e c e i v e s  a s c o r e  o f  one ,  and t r a i n i n g  i s  d i s c o n t i n u e d  on t h i s  

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

Phase  I I :  I f  t h e  c h i l d  had been p r e v i o u s l y  i n c o r r e c t ,  t h e  c h i l d  was

th e n  posed  w i t h  a c o u n t e r - s u g g e s t i o n .  The p u r p o s e  o f  t h e  c o u n t e r - s u g g e s t i o n

was t o  draw t h e  c h i l d ’ s  a t t e n t i o n  t o  t h e  compet ing  a t t r i b u t e s .  I f  t h e

c o u n t e r - s u g g e s t i o n  e n a b le d  t h e  c h i l d  t o  a r r i v e  a t  a c o r r e c t  judgement

and e x p l a n a t i o n ,  th e n  t h e  c h i l d  r e c e i v e d  one p o i n t ,  and t h e  t r a i n i n g

f o r  t h i s  t a s k  d i s c o n t i n u e d .  I f  t h e  c h i l d  p e r s i s t e d  w i t h  an i n c o r r e c t

r e s p o n s e ,  t h e  e x p e r i m e n t e r  would move t o  P hase  I I I .

Phase  I I I :  The e x p e r i m e n t e r  th e n  asked  t h e  c h i l d  a q u e s t i o n  o f

e m p i r i c a l  r e t u r n .  For example ,  s u p p o s in g  you made t h e  b a l l  back  

i n t o  a p an ca k e ,  would b o th  s t i l l  b e  t h e  same? I f  t h e  c h i l d  a n s w e r e d
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c o r r e c t l y ,  t h e n  h e / s h e  r e c e i v e s  a p o i n t ,  and t r a i n i n g  i s  d i s c o n t i n u e d .

I f  n o t ,  t h e  e x p e r i m e n t e r  p ro c e e d e d  t o  t h e  l a s t  p h ase .

Phase  IV : P h y s i c a l  r e c o m b in a t io n  of  t h e  m a t e r i a l s .  I f  t h e  c h i l d

gave  i n c o r r e c t  e x p l a n a t i o n s  a t  each  p r e v i o u s  p h a s e ,  t h e n  t h e  c h i l d  

was a sked  t o  recombine  t h e  t r a n s f o r m e d  o b j e c t  i n t o  i t s  o r i g i n a l  

s h ap e .  The c h i l d  was th e n  asked  i f  b o th  o b j e c t s  were  s t i l l  t h e  same.

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

a p o i n t ,  I f  n o t ,  t h e  c h i l d  r e c e i v e d  a z e r o  on t h i s  p a r t i c u l a r  t a s k .

Thus ,  t o  r e i t e r a t e ,  f o r  t h e  15 c o n s e r v a t i o n  t r a i n i n g  t a s k s ,  t h e  c h i l d  

was g iv e n  f o u r  p o s s i b l e  p h a s e s  p e r  t a s k  in  o r d e r  t o  a r r i v e  a t  an 

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

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

For  example ,  p h y s i c a l  r e c o m b in a t io n  of  t h e  m a t e r i a l s  r e p r e s e n t e d  a 

m o t o r i c  enac tm ent of  c o n f l i c t ,  whereas  i n t e g r a t i o n  o f  a c o u n t e r ­

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

T r a i n i n g  in  T r a d i t i o n a l  Reading The 22 s u b j e c t s  in  t h i s  group r e c e i v e d  

a s e r i e s  of  f i v e  i n d i v i d u a l i z e d  s e s s i o n s  each  l a s t i n g  a p p ro x im a te ly  30 

m in u te s  t o  an h o u r .  The m a t e r i a l s  used  f o r  t h e  r e a d i n g  t r a i n i n g  were  

ad a p te d  from t h e  B a r n e l l - L o f t  S u p p o r t i v e  Reading  S k i l l s  S e r i e s  (Leve l  

C, T h i r d  G rade) .  These m a t e r i a l s  were dev e lo p ed  in  c o n j u n c t i o n  w i t h  

17 m a jo r  B asa l  Reader  S e r i e s ,  and were s u b j e c t e d  t o  numerous i n v e s t i g a t i o n s  

c o n c e r n in g  r e l i a b i l i t y  and v a l i d i t y .  Appendix H c o n t a i n s  t h e  m a t e r i a l s  

and s p e c i f i c  t r a i n i n g  p r o c e d u r e s  u sed .  Each t r a i n i n g  s e s s i o n  in v o lv e d  

t h e  e x p e r i m e n t e r  s t a t i n g  a r u l e ,  a s k in g  t h e  c h i l d  f o r  exam ples ,  and 

th e n  p r o c e e d in g  t o  have t h e  c h i l d  r e a d  t h e  e x e r c i s e s  chosen  f o r  t h a t  

s e l e c t i o n .  I f  t h e  c h i l d  made an e r r o r ,  th e n  t h e  e x p e r i m e n t e r  p ro v id e d  

a c l u e  o r  prompt ,  r a t h e r  th a n  p r o v i d i n g  t h e  c o r r e c t  r e s p o n s e  p e r  s e .
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For  t h e  p u r p o s e s  of  t h e  r e a d i n g  t r a i n i n g ,  a  m a s t e r y  of  80% (Bloom 1973) 

was s e t .  However,  on t r a i n i n g  f o r  t h e  main i d e a ,  t h i s  c r i t e r i a  was n o t  

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

f o l l o w s .  S e s s i o n  1 c o n s i s t e d  o f  word e l e m e n t s  (D ip thongs  and D ig ra p h s ,  

and Compound Words) .  S e s s i o n  2 c o n s i s t e d  o f  n o u n s ,  v e r b s ,  a d j e c t i v e s ,  

and a d v e r b s ,  and synonyms and antonyms.  S e s s i o n  3 in v o l v e d  t r a i n i n g  

on s t o r y  seq u e n c in g  and r e a d i n g  f o r  f a c t s .  S e s s i o n  4 c o n c e n t r a t e d  on 

r e a d i n g  f o r  t h e  main i d e a .  And, f i n a l l y ,  S e s s i o n  6 c o n s i s t e d  of  

p r e d i c t i n g  s t o r y  outcomes and i n f e r e n c e s .

Immedia te P o s t - T e s t i n g

The c h i l d r e n  in  t h e  c o n s e r v a t i o n  t r a i n i n g  group were s c o r e d  d u r in g  

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

r e c e i v e d  a s i x t h  s e s s i o n  c o n s i s t i n g  of  a s e l e c t i o n  o f  20 random s k i l l s  

from t h e  t r a i n i n g  s e s s i o n s .  The c h i l d r e n  were  g iv e n  one p o i n t  f o r  each  

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

Delayed P o s t - T e s t i n g

A f t e r  t h e  t r a i n i n g  p h a s e ,  which l a s t e d  a p p r o x i m a t e l y  6 weeks ,  t h e  

c h i l d r e n  were  a l l  i n d i v i d u a l l y  p o s t - t e s t e d  on m easu re s  o f  c o n s e r v a t i o n ,  

t h e  Gray O ra l  Form B, and t h e  two p o s t - t e s t  s t o r y  r e c a l l  t a s k s
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P r i o r  t o  t h e  p r e s e n t  i n v e s t i g a t i o n ,  two p i l o t  s t u d i e s  were  

conduc ted  w i t h  s m a l l  s am p les .  The f i r s t  s t u d y  ( S p r in g  1982) 

i n v o l v e d  8 ma le  and 8 f em a le  c h i l d r e n  from a t h i r d  g r a d e  c l a s s  

o f  a M anha t tan  p a r o c h i a l  s c h o o l .  The c h i l d r e n  were  a s s e s s e d  on 

MA (PPVT-R), c o n s e r v a t i o n  (number and m a s s ) ,  t h e  Gray O ra l  (Forms 

A and B, and two poems which  were  u sed  as  s t o r y  r e c a l l  t a s k s .

The c h i l d r e n  were  one y e a r  below r e a d i n g  on t h e  Gray O r a l ,  a s  w e l l  

as  s c h o o l - a d m i n i s t e r e d  SAT t e s t s  i n  r e a d i n g .  T he re  were  10 n on -  

c o n s e r v e r s  and 6 t r a n s i t i o n a l s  i n  t h e  sample .

The s u b j e c t s ,  a f t e r  random a s s ig n m e n t  t o  e i t h e r  a c o n s e r v a t i o n  

t r a i n i n g  o r  r e a d i n g  t r a i n i n g  g roup ,  r e c e i v e d  f o u r  i n d i v i d u a l i z e d  

s e s s i o n s .  The c o n s e r v a t i o n  t r a i n i n g  p r o c e d u r e s  were  a d a p t e d  from 

I n h e l d e r ' s  (1974) work.  The r e a d i n g  e x e r c i s e s  were  from B a m e l l -  

L o f t ,  L e v e l  C m a t e r i a l s  i n  deco d in g  and com prehens ion .  T - T e s t s  

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

g roups  w i t h  r e s p e c t  t o  c o n s e r v a t i o n ,  r e a d i n g ,  and s t o r y  r e c a l l  s c o r e s .

The second  p i l o t  (Summer 1983) was u sed  t o  expand t h e  r a n g e  and 

c o m p le x i ty  of  c o n s e r v a t i o n  t a s k s ,  and t o  r e p l a c e  poems w i t h  n a r r a t i v e s  

as  s t o r y  r e c a l l  t a s k s .  S ix  t h i r d  g r a d e  c h i l d r e n  were  s e l e c t e d  from a 

M anha t tan  p a r o c h i a l  s c h o o l .  The c o n s e r v a t i o n  t a s k s  and n a r r a t i v e s  

were p i l o t e d  in  o r d e r  t o  f u r t h e r  r e f i n e  a d m i n i s t r a t i o n  and s c o r i n g  of  

t h e s e  m e a s u re s .  The c h i l d r e n ' s  r e s p o n s e s  on t h e  n a r r a t i v e s  l e d  t o  

a s c o r i n g  sys tem  which in v o l v e d  c r e d i t i n g  t h e  c h i l d r e n  f o r  t h e  

C o r r e c t  main i d e a  i n  each  s t o r y ,  a s  w e l l  a s  a p o i n t  f o r  any c o r r e c t  

i n f e r e n c e s .  I n t e r - r a t e r  r e l i a b i l i t i e s  were  s u b s e q u e n t l y  computed 

f o r  t h e  s t o r y  r e c a l l  p r o t o c o l s  f o r  t h e  d i s s e r t a t i o n  sample.
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CHAPTER V 

R e s u l t s

The model  of  a n a l y s i s  f o r  t h e  p r e s e n t  s t u d y  was a t h r e e  ( t r e a t m e n t )  

by two (g roup)  f a c t o r i a l  d e s i g n .  The t h r e e  t r e a t m e n t  l e v e l s  were  

c o n s e r v a t i o n  t r a i n i n g ,  t r a i n i n g  i n  t r a d i t i o n a l  r e a d i n g ,  and a c o n t r o l  group 

The two g roups  were  n o n - c o n s e r v e r s  (n=36) and t r a n s i t i o n a l s  (n=30).

The sample  c o n s i s t e d  of  66 s u b j e c t s ,  w i t h  22 s u b j e c t s  p a r t i c i p a t i n g  in  

each  t r e a t m e n t .

A s e r i e s  o f  u n i v a r i a t e  a n a l y s i s  o f  v a r i a n c e  (ANOVAS) and a n a l y s i s  

of  c o v a r i a n c e  (ANCOVAS) were  pe r fo rm ed  on t h e  d a t a .  The PPVT-R s c o r e s  

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

c o n s e r v a t i o n  t o  r e a d i n g  s c o r e s ,  i n d e p e n d e n t l y  of  MA. A na lyses  pe r fo rm ed  

on t h e  Gray O ra l  Reading T e s t s  (Form A and B) i n c l u d e d  g ra d e  e q u i v a l e n t s ,  

com prehens ion  s c o r e s ,  number o f  p a r a g r a p h s  r e a d ,  number and ty p e  o f  r e a d i n g  

e r r o r s  made, and in  each  c a s e  g a i n  s c o r e s  ( d i f f e r e n c e s  between p r e  and p o s t  

t e s t i n g ) .

ANOVAS were p e r fo rm e d  on C h r o n o l o g i c a l  Age (CA) and PPVT-R s c o r e s ,  

and r e v e a l e d  no s i g n i f i c a n t  d i f f e r e n c e s  be tween  t h e  t h r e e  t r e a t m e n t s .

Tab le  1 r e p o r t s  t h e  means and s t a n d a r d  d e v i a t i o n s  f o r  CA and PPVT-R f o r  

t h e  t o t a l  sample .  An Anova r e v e a l e d  s i g n i f i c a n t  d i f f e r e n c e s  between 

t r a n s i t i o n a l s  (M = 104 .93)  and n o n - c o n s e r v e r s  (M = 1 0 0 . 5 8 ) ,  w i t h  r e s p e c t  

t o  PPVT-R s c o r e s ,  F (1,  59) = 3 . 9 8 ,  p< .05 .

ANCOVAS were  pe r fo rm e d  on p r e  and p o s t - t e s t  m e asu re s  of  c o n s e r v a t i o n ,  

r e a d i n g  g ra d e  e q u i v a l e n t s ,  r e a d i n g  com prehens ion ,  number of  p a r a g r a p h s  r ead  

number and ty p e  of  e r r o r s  made,  and s t o r y  r e c a l l  s c o r e s .  ANCOVAS were  

a l s o  p e r fo rm e d  on g a in  s c o r e s  ( d i f f e r e n c e s  between p r e  and p o s t - t e s t s )
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Means and S ta n d a rd  D e v i a t i o n s  f o r  C h r o n o l o g i c a l  Age (CA) and PPVT-R S co res

CA PPVT-R
C o n d i t i o n n Mean SD Mean SD

C o n s e r v a t i o n  T r a i n i n g

T o t a l  Sample 22 7.91 .27 102.56 8 .4

N on-C onse rve rs 12 7.93 .26 100.41 7 .8

T r a n s i t i o n a l s 10 7 .92 .28 104.40 8 .9

T r a d i t i o n a l  Reading

T o t a l  Sample 22 7.93 .26 102.95 9.1

N on-C onse rve rs 12 7.88 .26 100.41 7 .8

T r a n s i t i o n a l s 10 7.92 .28 105.20 10 .8

C o n t r o l  Group

T o t a l  Sample 22 7.89 .31 102 .50 9 .0

N on-C onse rve rs 12 7.86 .29 100 .25 7 .4

T r a n s i t i o n a l s 10 7.92 .28 105.45 10.4

N on-C onse rve rs

T o t a l  Sample 36 7.91 .27 100.58 8 .8

T r a n s i t i o n a l s

T o t a l  Sample 30 7.92 .29 104 .93 9 .4
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f o r  t h e s e  m e a s u re s .  Whi le  s i g n i f i c a n t  d i f f e r e n c e s  d id  n o t  e x i s t  

be tween  t h e  t h r e e  t r e a t m e n t  l e v e l s  f o r  any m easure  o f  c o n s e r v a t i o n  

o r  r e a d i n g ,  s i g n i f i c a n t  d i f f e r e n c e s  were  o b t a i n e d  between t r a n s i t i o n a l s  

and n o n - c o n s e r v e r s  w i t h  r e s p e c t  t o  b o th  c o n s e r v a t i o n  and r e a d i n g  

m e a su re s .

T h i s  s e c t i o n  w i l l  r e p o r t  t h e  r e s u l t s  a s  f o l l o w s .  The r e s u l t s  

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

w i l l  be d i s c u s s e d  f i r s t ,  f o l l o w e d  by t h e  e f f e c t s  of  c o n s e r v a t i o n  

t r a i n i n g  on r e a d i n g .  C o r r e l a t i o n a l  a n a l y s e s  between c o n s e r v a t i o n  and 

r e a d i n g  m e asu re s  w i l l  t h e n  be  r e p o r t e d .  And, f i n a l l y ,  s p e c i f i c  

d a t a  c o n c e r n in g  t h e  r e s u l t s  of  t h e  c o n s e r v a t i o n / r e a d i n g  t r a i n i n g  

w i l l  be  r e p o r t e d .

C o n s e r v a t i o n  T ab le  2 r e p o r t s  a d j u s t e d  means,  and s t a n d a r d  d e v i a t i o n s  

f o r  c o n s e r v a t i o n  p r e - t e s t ,  p o s t - t e s t ,  and g a i n  s c o r e s .  Tab le  3 

r e p o r t s  t h e  a d j u s t e d  p r e  and p o s t - t e s t  means a c r o s s  f i v e  c o n s e r v a t i o n  

domains.  On p r e - t e s t  s c o r e s ,  t h e  t r a n s i t i o n a l s  had s i g n i f i c a n t l y  

h i g h e r  t o t a l  s c o r e s  t h a n  t h e  n o n - c o n s e r v e r s ,  F (1 ,  59) = 15 .86 ,  £ < .0 0 1 ,  

as  w e l l  as  on c o n s e r v a t i o n  of  number,  F (1,  59) = 1 4 .0 3 ,  £ < .0 0 1 ,  

and c o n s e r v a t i o n  of  l e n g t h ,  F (1,  59) = 13 .2 2 ,  £ < .0 0 1 .

The f i r s t  m a jo r  h y p o t h e s i s  f o r  t h e  p r e s e n t  s t u d y ,  i . e . ,  t h a t  

c o n s e r v a t i o n  t r a i n i n g  would have a f a c i l i t a t i v e  e f f e c t  on c o n s e r v a t i o n  

p o s t - t e s t  s c o r e s ,  was s u p p o r t e d .  T ab le  4 r e p o r t s  t h e  ANCOVA on 

c o n s e r v a t i o n  p o s t - t e s t  s c o r e s ,  and T ab le  5 r e p o r t s  t h e  ANCOVA on 

c o n s e r v a t i o n  g a i n  s c o r e s .  On b o th  ANCOVAS, s i g n i f i c a n t  main 

e f f e c t s  were  o b t a i n e d  f o r  group and t r e a t m e n t .  An i n t e r a c t i o n  e f f e c t  

was a lm os t  s i g n i f i c a n t  (p<- 06) f o r  p o s t - t e s t  and g a i n  s c o r e s .



T a b le  2
62

A d ju s te d  Means and S ta n d a rd  D e v i a t i o n s  f o r  C o n s e r v a t i o n  P r e - T e s t ,  

P o s t - T e s t  and Gain S co re s

C o n d i t io n n
Pre-■Test Post-- T es t Gain

Mean SD Mean SD Mean SD

C o n s e r v a t i o n  T r a i n i n g

T o t a l  Sample 22 1.55 0 .75 8 .44 2 .76 6 .90 2 . 5 5

N on-Conse rvers 12 0 .0 0 0 .00 4 .23 2 .57 4 .23 2 .5 7

T r a n s i t i o n a l s 10 3 .10 1.50 12 .66 2 .9 8 9.55 2 . 5 0

T r a d i t i o n a l  Reading

T o t a l  Sample 22 1 .5 0 0.74 4 .3 4 2 .88 2.82 2 . 3 5

N on-Conse rvers 12 0 .0 0 0 .00 1.68 2 .09 1 .68 2 .0 9

T r a n s i t i o n a l s 10 3 .00 1 .50 7 .0 0 3 .60 4 .00 2 .72

C o n t r o l  Group

T o t a l  Sample 22 1 .5 0 0 .65 2 .8 3 2 .1 5 1.33 2 . 1 0

N on-Conse rvers .12 0 .0 0 0 .00 1 .4 7 1 . 6 7 1 . 4 7 1 . 6 7

T r a n s i t i o n a l s -10 3 . 0 0 1 . 1 0 4 .21 2 .76 1 .2 1 2 .6 4

Non-Conservers

T o t a l  Sample 36 0 .0 0 0 .00 2 . 5 6 3 . 0 5 2 .4 7 2 .0 3

T r a n s i t i o n a l s

T o t a l  Sample 30 3 . 0 3 1 . 3 6 7 ,95 3 .0 9 4 .90 2 .6 6

Note .  Maximum Score  = 15



T able  3

A d ju s te d  P re  and P o s t - T e s t  Means Across  F ive  C o n s e rv a t io n  Domains

Number________ Length________Mass________ Weight_________ Area
C o n d i t io n  n P r e  P o s t  P re  P o s t  P re  P o s t  P r e  P o s t  P r e  P o s t

C o n s e rv a t i o n  T r a i n i n g

T o t a l  Sample 22

Non-Conse rvers  12

T r a n s i t i o n a l s  10

T r a d i t i o n a l  Reading

T o t a l  Sample 22

Non-Conservers  12

T r a n s i t i o n a l s  10

C o n t ro l  Group

T o t a l  Sample 22

Non-Conservers  12

T r a n s i t i o n a l s  10

Non-Conservers  ( T o t a l )  36

T r a n s i t i o n a l s  ( T o t a l )  30

1.05 2 .59 0.23 1.91 0 .0 0

0 .00 2 .25 0 .00 1 .00 0.00

2 .30 3 .00 0 .50 3 .00 0 .00

1.05 2 .09 0.32 0.59 0 .00

0 .00 1. 33 0 .00 0.33 0 .00

2.28 3 .00 0 .70 0 .90 0.00

1.09 1.50 0.18 0 .68 0 .09

0 .00 0 .83 0 .00 0 .25 0 .00

2 .40 2 .30 0 .40 1.20 0 .20

0 .00 1.47 0.00 0.53 0 .00

2.33 2.77 0 .53 1.70 0 .07

1.27 0 .05 1.09 0 .09 1.27

0 .00 0 .00 0 .25 0 .00 0 .33

2 .40 0 .10 2 .10 0 .20 2 .40

0.36 0 .00 0 .32 0 .50 0 .18

0.08 0 .00 0 .00 0 .00 0 .09

0 .70 0 .00 0 .70 0 .10 0 .30

0 .27 0 .00 0 .14 0 .05 0 .05

0 .00 0 .00 0 .00 0 .00 0 .00

0 .60 0 .03 0 .30 0 .10 0 .10

0 .14 0 .00 0 .08 0 .00 0 .14

1.23 0 .03 1.03 0 .10 0 ,93

Note.  Maximum Score i n  Each Domain = 3
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T a b le  4

ANCOVA on C o n s e r v a t i o n  P o s t - T e s t  Scores

Source  SS df  MS F

C o v a r i a t e 4. 11 1 4 .11 .44

Trea tm e n t 339. 34 2 169.67 24 .41**

Group 464.95 1 464 .95 68.89**

TRT x Group 89.11 2 44 .55 6.41

E r r o r 410 .06 59 6 .95

*£<. 05

**£<. 01

T a b l e  5

ANCOVA on C o n s e r v a t i o n Gain S co res

Source SS df MS F

C o v a r i a t e .38 1 .38 .06

T rea tm e n t 333 .49 2 166.74 29 .61**

Group 91 .70 1 91 .70 16.27**

TRT x Group 86.12 2 43 .06 7 .64

E r r o r 332.34 59 5 .63

*£<. 05 

**£<.01



65

On p o s t - t e s t  c o n s e r v a t i o n  s c o r e s  and p o s t - t e s t  g a i n  s c o r e s ,

Newman Keuls  p o s t  hoc t e s t s  r e v e a l e d  t h a t  t h e  c o n s e r v a t i o n  group 

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

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

t h e  c o n t r o l  g ro u p ,  ps<.  05.

ANCOVAS p er fo rm ed  on t h e  f i v e  i n d i v i d u a l  c o n s e r v a t i o n  domains 

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

The main e f f e c t s  f o r  t r e a t m e n t  a r e  r e p o r t e d  a s  f o l l o w s :

number c o n s e r v a t i o n ,  _F (2 ,  59) = 7 . 6 4 ,  £ < . 0 0 1 ,  l e n g t h  c o n s e r v a t i o n ,

F ( 2 ,  59) = 12 .6 7 ,  £ < . 0 0 1 ,  mass c o n s e r v a t i o n ,  1? (2,  59) = 1 0 .3 0 ,  £ < . 0 0 1 ,  

w e ig h t  c o n s e r v a t i o n ,  F (2 ,  59) = 1 1 .3 8 ,  £ < . 0 0 1 ,  and a r e a  c o n s e r v a t i o n  

F (2,  59) = 2 5 . 6 8 ,  £ < . 0 0 1 .  For each  o f  t h e s e  domains ,  Newman Keuls  

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

t h a n  t h e  c o n t r o l  g roup ,  p s ^ .  05.

ANCOVAS on t h e  p o s t - t e s t s  a l s o  r e v e a l e d  t h a t  t h e  t r a n s i t i o n a l s  

had s i g n i f i c a n t l y  h i g h e r  s c o r e s  t h a n  t h e  n o n - c o n s e r v e r s  a c r o s s  a l l  

f i v e  c o n s e r v a t i o n  domains :  number,  (1 ,  59) = 3 1 .3 9 ,  £<■ 001,  l e n g t h ,

F (1 ,  59) = 2 2 . 6 9 ,  £ < . 0 0 1 ,  m ass ,  F (1,  59) = 3 0 . 6 1 ,  £ < . 0 0 1 ,

w e i g h t ,  F (1 ,  59) = 3 0 . 6 0 ,  £ < .0 0 1 .  and c o n s e r v a t i o n  o f  a r e a ,  F (1,  59) =

2 4 . 0 8 ,  £ < .0 0 1 .

T a b le  6 r e p o r t s  t h e  p e r c e n t a g e s  of  s u b j e c t s  c o n s e r v in g  in  each  

domain on t h e  p r e  and p o s t - t e s t s ,  and t a b l e  7 r e p o r t s  t h e  number of  

n o n - c o n s e r v e r s  in  each  domain who s h i f t e d  t o  c o n s e r v a t i o n  on t h e  

p o s t - t e s t .
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T a b le  6

P e r c e n t a g e s  o f  Sample C onse rv ing  on P r e - T e s t s  and P o s t - T e s t s

C o n d i t io n P r e - T e s t P o s t - T e s t

Number C o n s e r v a t i o n 45% 81%

Length  C o n s e r v a t i o n 15% 51%

Mass C o n s e r v a t i o n 9% 31%

Weight C o n s e rv a t i o n 5% 25%

Area C o n s e r v a t i o n 4% 22%

Note.  Number o f  C o n s e rv e r s  on P r e - t e s t s  = 36 

Note.  Number of  C o n s e rv e r s  on P o s t - t e s t s  = 47
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T a b le  7

Number of  N on-C onse rve rs  from Each Trea tm e n t  Who S h i f t e d  t o  C o n s e r v a t i o n  

on t h e  P o s t - T e s t s

C o n d i t i o n  n  P r e - T e s t  P o s t - T e s t

C o n s e r v a t i o n  T r a i n i n g  12 12

T r a d i t i o n a l  Reading 12 12

C o n t r o l  Group 12 12

9

5

3
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C o n s e rv a t io n  T r a i n in g  and Reading  The second  m a jo r  h y p o th e s i s  

f o r  t h e  p r e s e n t  s tu d y ,  i . e . ,  t h a t  c o n s e r v a t io n  t r a i n i n g  would have  

a f a c i l i t a t i v e  e f f e c t  on r e a d i n g  s k i l l s  (b o th  d ecod ing  and c o m p re h e n s io n ) ,  

was s u p p o r te d . -  The f i r s t  a n a l y s i s  t o  be  r e p o r t e d  w i l l  be  on th e  

r e a d in g  g ra d e  e q u i v a l e n t s  on th e  Gray O r a l ,  Forms A and B, w hich  a r e  

r e p o r t e d  in  T ab le  8. On t h e  p r e - t e s t  (Form A) g rad e  e q u i v a l e n t s ,  

t h e  t r a n s i t i o n a l s  w ere found  to  have  s i g n i f i c a n t l y  h ig h e r  p r e ­

t e s t  s c o r e s  th a n  th e  n o n - c o n s e r v e r s ,  F (1 , 59) = 1 1 .8 1 ,  p< .001 .

The ANCOVA perfo rm ed  on p o s t - t e s t  (Form B) g ra d e  e q u i v a l e n t s  

i s  found in  T ab le  9. A s i g n i f i c a n t  main e f f e c t  was o b ta in e d  f o r  

b o th  t r e a tm e n t  and g ro u p .  T ab le  10 r e p o r t s  t h e  ANCOVA on g a in  

s c o r e s ,  a l s o  w i th  a main e f f e c t  f o r  t r e a tm e n t  and g roup .

For b o th  ANCOVAS, Newman K eu ls  t e s t s  r e v e a le d  t h a t  th e

c o n s e r v a t io n  group had s i g n i f i c a n t l y  h ig h e r  s c o r e s  th a n  e i t h e r  th e

r e a d in g  o r  c o n t r o l  g ro u p s .  F u r t h e r ,  t h e  r e a d in g  group was found 

to  be s i g n i f i c a n t l y  h i g h e r  th a n  th e  c o n t r o l  g ro u p ,  p s < . 05.

Gray O ra l  Comprehension T a b le  11 r e p o r t s  t h e  a d j u s t e d  means,

and s t a n d a r d  d e v i a t i o n s  f o r  com prehension  s c o r e s  on Form A and B, 

as  w e l l  a s  g a in  s c o r e s .  An ANCOVA on p r e - t e s t  (Form A) s c o r e s ,  

r e v e a le d  s i g n i f i c a n t  d i f f e r e n c e s  betw een t h e  t r a n s i t i o n a l s  and 

n o n - c o n s e r v e r s ,  _F (1 ,  59) = 9 .0 1 ,  £< .004 .

ANCOVAS w ere p e rfo rm e d  on p o s t - t e s t  com prehension  s c o r e s  

and g a in  s c o r e s ,  and s i g n i f i c a n t  main e f f e c t s  w ere o b ta in e d  f o r  

b o th  t r e a tm e n t  and g ro u p .  T a b le  12 and 13 r e p o r t  t h e s e  ANCOVAS.
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T a b le  8

A d ju s te d  Means, S ta n d a rd  D e v ia t io n s  f o r  G rade E q u iv a le n t s  on th e  Gray 

O ra l  Forms A and B, and Gain S co res

C o n d i t io n n
Form A Form B Gain

Mean SD Mean SD Mean SD

C o n s e rv a t io n  T r a in in g

T o t a l  Sample 22 2 .0 7 .17 3.11 .66 1 .0 4 .58

N on-C onse rvers 12 2 .0 0 .17 2 .3 8 .29 .38 .2 0

T r a n s i t i o n a l s 10 2 .1 5 .15 3 .8 5 1.09 1 .70 .96

T r a d i t i o n a l  Reading

T o t a l  Sample 22 2 .0 7 .14 2.84 .6 0 .77 .60

N on-C onse rvers 12 2 .0 0 .14 2 .3 5 .41 .35 .39

T r a n s i t i o n a l s 10 2 .1 4 .14 3 .3 3 .80 1 .1 9 .81

C o n tro l  Group

T o t a l  Sample 22 2 .0 5 .13 2 .4 7 .33 .42 .30

N on-C onse rvers 12 1 .9 9 .11 2 .2 3 .31 .24 .28

T r a n s i t i o n a l s 10 2 .12 .16 2 .7 3 .36 .61 .33

N on-C onse rvers

T o t a l  Sample 36 2.0.1 .15 2 .3 3 .7 0 .32 .29

T r a n s i t i o n a l s

T o t a l  Sample 30 2 .13 .16 3 .31 .73 1 .1 8 .70
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T a b le  9

ANCOVA on P o s t - T e s t  (Form B) Grade E q u iv a le n t s

Source SS df MS F

C o v a r ia te .71 1 .71 2 .04

T rea tm en t 3 .74 2 1.87 5 .35*

Group 14.94 1 14 .94  42 .73**

TRT x Group 2 .5 0 2 1 .25  3 .64

E r r o r 20 .63 59 .3 5

*£<. 05

**£<. 01

T ab le 10

ANCOVA on Gain S co re s  f o r Grade E q u iv a le n t s

Source SS df MS F

C o v a r ia te .57 1 .57  1.81

T rea tm en t 3.51 2 1. 75 5 .5 8 *

Group 11.16 1 11 .16  35 .52**

TRT x Group 2 .44 2 1.22  3 .88

E r r o r 18 .54 59 0.31

*£<. 05

**£<.01
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T ab le  11

A d ju s te d  Means and S ta n d a rd  D e v ia t io n s  f o r  Comprehension S co re s  on th e  

Gray O ra l  Forms A and B, and Gain S co res

Form A Form B Gain
C o n d i t io n n Mean SD Mean SD Mean SD

C o n s e rv a t io n  T ra in in g

T o t a l  Sample 22 17.9 4 .4 2 3 .5 3 .9 5 .6 4 .2

N on-C onse rvers 12 16 .0 4 .0 2 0 .8 2 .7 4 .8 3 .6

T r a n s i t i o n a l s 10 1 9 .8 4 .9 2 6 .5 3 .2 6 .7 5 .4

T r a d i t i o n a l  Reading

T o ta l  Sample 22 17 .4 4 .3 2 0 .4 5 .6 3 .0 5 .7

N on-C onse rvers 12 16 .3 4 .6 16 .5 3 .9 0 .2 4 .5

T r a n s i t i o n a l s 10 1 8 .5 4 .1 2 4 .3 4 .7 5 .7 6. 6

C o n tro l  Group

T o t a l  Sample 22 1 7 .1 4 .0 1 8 .7 5 .2 1 .6 5 .9

N on-C onse rvers J.2 15 .3 3 .9 15 .4 3 .7 0 .1 4 .6

T r a n s i t i o n a l s JO 1 9 .0 4 .1 2 2 .1 4 .1 3 .1 5 .9

N on-C onse rvers

T o t a l  Sample 36 J 6 . 7 3 .9 1 8 .4 3 .4 1 .7 4 .2

T r a n s i t i o n a l s

T o ta l  Sample 30 -19,2 4 .3 25 .1 4 .0 5 .9 5 .7
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T a b le  12

ANCOVA on Gray O ra l  Form B Comprehension S co res

Source  SS d f  MS F

C o v a r ia te 3 .94 1 3 .9 4 .62

T rea tm en t 184.89 2 92 .44 5 .82*

Group 736 .50 1 736 .50 46 .39**

TRT x Group 9 .87 2 4 .9 3 .31

E r r o r 936.57 59 15.87

*£<.05

**£<. 01

T a b le 13

ANCOVA on Gray O ra l Com prehension Gain S co re s

Source SS df MS F

C o v a r ia te 1 .04 1 1.04 .04

T rea tm en t 216 .73 2 108.63 4 .08*

Group 194.00 1 194 .00 7.31**

TRT x Group 37 .35 2 18.67 .7 0

E r ro r 1565.91 59 26 .54

* £ < .0 5

**£<. 01



Newman K euls  p o s t  hoc t e s t s  pe rfo rm ed  on com prehension  p o s t  

t e s t  s c o r e s  and com prehension  g a in  s c o r e s ,  r e v e a le d  t h a t  th e  

c o n s e r v a t io n  t r a i n i n g  g roup  had s i g n i f i c a n t l y  h ig h e r  s c o r e s  and 

made g r e a t e r  g a in s  th a n  e i t h e r  t h e  r e a d in g  o r  c o n t r o l  g roups .  

F u r t h e r ,  t h e  r e a d in g  group  d i f f e r e d  s i g n i f i c a n t l y  from th e  

c o n t r o l  g ro u p ,  p s < .05.

P a ra g ra p h s  Read T a b le  14 r e p o r t s  t h e  a d j u s t e d  means f o r  

t h e  number o f  p a r a g ra p h s  read  on th e  Gray O ra l  Forms A and B, 

a s  w e l l  a s  g a in  s c o r e s .  An ANCOVA perfo rm ed  on th e  p r e - t e s t  

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

g r e a t e r  number of p a r a g ra p h s  th a n  t h e  n o n - c o n s e r v e r s ,  JF (1 , 59) = 

1 0 .6 4 ,  £ < .0 0 1 .

T a b le  15 and 16 r e p o r t  t h e  r e s u l t s  o f  t h e  ANCOVAS perfo rm ed  

on number of p a r a g ra p h s  r e a d  on th e  p o s t - t e s t s  (Form B ) , and 

g a in  s c o r e s .  For b o th  a n a l y s e s ,  s i g n i f i c a n t  main e f f e c t s  w ere 

o b ta in e d  f o r  group and t r e a t m e n t .  F u r t h e r ,  w i th  r e s p e c t  t o  b o th  

a n a l y s e s ,  Newman K euls  t e s t s  i n d i c a t e d  t h a t  t h e  c o n s e r v a t io n  

t r a i n i n g  group re a d  s i g n i f i c a n t l y  more p a ra g ra p h s  and made 

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

g ro u p s .  F u r t h e r ,  t h e  r e a d in g  group d i f f e r e d  s i g n i f i c a n t l y  

from t h e  c o n t r o l  g ro u p ,  ps< . 05.
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T a b le  14

A d ju s te d  Means and S tan d a rd  D e v ia t io n s  f o r  Number o f  P a ra g ra p h s  Read 

on Gray O ra l  Forms A and B, and Gain S co res

Form A Form B Gain
C o n d i t io n n Mean SD Mean SD Mean SD

C o n s e rv a t io n  T r a in in g

T o t a l  Sample 22 5 .97 .5 6 .95 .8 .98 . 6

N on-C onse rvers 12 5 .75 .4 6 .41 .9 .66 .8

T r a n s i t i o n a l s 10 6. 19 . 6 7 .5 0 .8 1.31 .4

T r a d i t i o n a l  Reading

T o t a l  Sample 22 5.81 . 6 6 .45 . 6 .64 .8

N o n-C onse rve rs 12 5 .5 0 .9 5 .9 0 .6 .40 .9

T r a n s i t i o n a l s 10 6 .19 .4 7 .0 0 . 6 .81 . 6

C o n t ro l  Group

T o t a l  Sample 22 5 .6 5 . 6 5 .9 6 .7 .31 . 6

N on-C onse rvers 12 5 .42 .5 5 .51 . 6 .09 .3

T r a n s i t i o n a l s 10 5 .8 9 .7 6 .43 .9 .54 .9

N on-C onse rvers

T o t a l  Sample 36 5 .67 .6 5 .93 .8 .26 .9

T r a n s i t i o n a l s

T o t a l  Sample 30 6 .14 .5 7 .1 8 .7 1 .0 4 .6



T a b le  15

ANCOVA on P a ra g ra p h s  Read on Form B 

S ource  SS  df_____ MS_________ F

75

C o v a r i a te .03 1 .03 .05

T rea tm e n t 9 .03 2 4.51 8 .10*

Group 20. 16 1 2 0 .1 6 36 .14**

TRT x Group 0 .0 0 2 0 .0 0 0 .0 0

E r r o r 32.91 59 .5 5

*£<.05

**£<.01

T a b le  16

ANCOVA on Gain S c o re s f o r  P a ra g ra p h s Read

on Forms A and B

Source SS df MS F

C o v a r i a te 0 .26 1 0 .2 6 .46

T rea tm en t 3. 83 2 1.91 3 .88*

Group 5. 75 1 5 .75 11.65**

TRT x Group 0 .22 2 0. 11 0 .22

E r r o r 29. 15 59 .49

*£<. 05

**£<.01
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R eading  E r r o r s  T a b le  17 r e p o r t s  t h e  a d j u s t e d  means f o r  t h e  

r e a d in g  e r r o r s  made up t o  p a ra g ra p h  f i v e ,  t h e  t o t a l  number o f  

r e a d in g  e r r o r s ,  and g a in  s c o r e s .  T ab le  18 r e p o r t s  t h e  a d j u s t e d  

means f o r  ( t o t a l )  r e a d in g  e r r o r s  a c r o s s  t h e  e i g h t  c a t e g o r i e s  on 

t h e  Gray O ra l  Form A. And, t a b l e  19 r e p o r t s  t h e  a d j u s t e d  means 

f o r  ( t o t a l )  r e a d in g  e r r o r s  a c r o s s  t h e  e i g h t  c a t e g o r i e s  on 

th e  Gray O ra l  Form B.

On p r e - t e s t  s c o r e s ,  ANCOVAS r e v e a le d  no  s i g n i f i c a n t  d i f f e r e n c e s  

betw een th e  t h r e e  t r e a tm e n t  l e v e l s  w i th  r e s p e c t  t o  r e a d i n g  e r r o r s .

Nor w ere  t h e r e  s i g n i f i c a n t  d i f f e r e n c e s  betw een t h e  t r a n s i t i o n a l s  

and n o n - c o n s e r v e r s  w i th  r e s p e c t  t o  r e a d in g  e r r o r s  made on th e  p r e ­

t e s t s .

On p o s t - t e s t  r e a d in g  e r r o r s ,  f o u r  ANCOVAS w ere p e r fo rm e d .

The f i r s t  two ANCOVAS w ere  p e rfo rm e d  on r e a d in g  e r r o r s  made up t o  

p a ra g ra p h  f i v e ,  and d i f f e r e n c e s  betw een e r r o r s  up to  p a ra g ra p h  f i v e  

on Forms A and B. T h is  was done in  o r d e r  t o  c r e a t e  an e q u i t a b l e  

co m p ar iso n ,  as  t h e  s u b j e c t s  r e a d  up t o  d i f f e r e n t  p a r a g r a p h  num bers ,  

th u s  making d i f f e r e n t  amounts o f  e r r o r s .  T a b le  20 and 21 r e p o r t  

th e  r e s u l t s  of t h e s e  two ANCOVAS. F o r  p o s t - t e s t  s c o r e s  on e r r o r s  

made up to  p a r a g ra p h  f i v e ,  a main e f f e c t  was o b ta in e d  f o r  t r e a tm e n t  

and g ro u p .  Newman K euls  t e s t s  r e v e a l e d  s i g n i f i c a n t  d i f f e r e n c e s  

betw een th e  c o n s e r v a t i o n ,  c o n t ro l ,  and r e a d in g  g ro u p s ,  r e s p e c t i v e l y ,  

in  r e g a r d  t o  e r r o r s  made up to  p a r a g ra p h  f i v e .
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T a b le  17

A d ju s te d  Means f o r  E r r o r s  Up t o  P a ra g ra p h  F iv e ,  T o t a l  E r r o r s ,  

and Gain S c o re s  on Gray O ra l  Forms A and B

E r r o r s  t o  P a r .  5 T o t a l  E r r o r s
C o n d i t io n n FormA FormB Gain FormA FormB Gain

C o n s e rv a t io n  T r a i n in g

T o t a l  Sample 22 14 .5 7 .4 - 7 .1 2 3 .0 17 .0 - 6 . 0

N on -C o n se rv e rs 12 15 .7 10 .2 - 5 . 5 2 4 .6 1 9 .1 - 5 . 5

T r a n s i t i o n a l s 10 1 3 .5 4 .1 - 9 . 4 21 .2 1 4 .3 - 6 . 9

T r a d i t i o n a l  R eading

T o t a l  Sample 22 1 3 .8 12 .6 - 1 . 2 2 0 .4 1 8 .9 - 1 . 5

N on -C o n se rv e rs 12 1 3 .6 13 .5 - 0 . 1 18 .3 17 .0 - 1 . 3

T r a n s i t i o n a l s 10 14 .1 1 1 .4 - 2 . 7 2 2 .7 23 .5 - 0 , 8

C o n t ro l  Group

T o t a l  Sample 22 1 4 .9 10 .9 - 4 . 0 2 1 .5 15 .8 - 5 . 7

N on -C o n se rv e rs 12 1 5 .2 11 .1 - 4 . 1 2 2 .0 14 .1 - 7 . 9

T r a n s i t i o n a l s 10 1 4 .6 1 0 .7 - 3 . 9 2 0 .0 1 7 .8 - 2 . 2

N on -C o n se rv e rs

T o t a l  Sample 36 -14.7 1 1 .6 - 3 . 1 2 1 .2 1 7 .7 - 3 . 5

T r a n s i t i o n a l s

T o t a l  Sample 30 1 4 .1 8 .7 - 5 . 4 22 .1 18 ,5 - 3 , 3



T a b le  18

A d ju s te d  Means f o r  E ig h t  E r r o r  C a te g o r ie s  on t h e  Gray O ra l  Form A

C o n d i t io n  n AID CMS PMS QMS INS SUB REP INV

C o n s e rv a t io n  T r a in in g

T o t a l  Sample 22 1.9 5 .1 5 .2 3 .6 1 .9 4 .1 1 .0 .3

N o n-C onse rve rs 12 2 .3 4 .1 6. 5 2 .8 1 .9 3 .6 1.1 .3

T r a n s i t i o n a l s 10 1.4 6 .3 3 .6 4 .7 2 .0 4 .8 1 .0 .4

T r a d i t i o n a l  R eading

T o t a l  Sample 22 3 .6 2 .8 7 .4 4 .5 1 .1 1 .5 0 .8 . 1

N o n -C onse rve rs 12 2 .7 3 .0 5 .3 2 .8 1 .1 1 .7 0 .9 .0

T r a n s i t i o n a l s 10 4 .7 2 .6 9 .9 6 .5 1 .2 1 .3 0 .7 .3

C o n t ro l  Group

T o t a l  Sample 22 3 .2 3 .5 5 .3 4 .3 0 .8 2 .0 0 .6 .2

N on-C onse rvers 12 3 .0 3 .5 5 .6 4 .5 0 .4 1 .8 0 .5 .4

T r a n s i t i o n a l s 10 3 .6 3 .5 5 .0 4. 1 1 .3 2 .2 0 .8 .0

N o n -C onse rve rs

T o t a l  Sample 36 2 .6 3 .5 5 .8 3 .4 1. 1 2 .4 0 .8 .2

T r a n s i t i o n a l s

T o t a l  Sample 30 3 .2 4 .3 6 .1 5 .1 1 .5 2 .7 0 .8 .2
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T ab le  19

A d ju s te d  Means f o r  E ig h t  E r r o r  C a t e g o r ie s  on Gray O ra l  Form B

C o n d it io n n AID GMS PMS OMS INS SUB REP INV

C o n se rv a t io n  T r a in in g

T o t a l  Sample 22 6 .3 1 .5 4 .2 2 .9 1 .5 2 .9 0 .2 0 .1

N on-C onse rvers 12 5 .4 1 .8 4 .8 2 .5 1.7 2 .7 0 .3 0 . 1

T r a n s i t i o n a l s 10 7 .4 1 .1 3 .5 3 .4 1 .3 3. 1 0 . 1 0 .0

T r a d i t i o n a l  Reading

T o t a l  Sample 22 3. 1 2 .8 6 .6 3 . 7 0 .7 1 .8 0 . 1 0 .0

N on-C onse rvers 12 2 .6 3 .4 5 .0 2 . 5 0 .6 1 .6 0 .5 0 .8

T r a n s i t i o n a l s 10 3 .7 2 .1 8 .4 7 .1 1 .0 2. 1 0 . 1 0 .3

C o n tro l  Group

T o t a l  Sample 22 2 .7 2 .7 4 .8 3 .8 0 .8 1 .6 0 .2 0 .0

N on-C onse rvers 12 2 .5 1 .9 5 .3 2 .4 0 .1 1. 1 0 .2 0 .0

T r a n s i t i o n a l s 10 2 .8 3. 7 4 .2 5 .6 1 .8 2. 1 0 .2 0 .0

N on-C onservers

T o t a l  Sample 36 3 .5 2 .4 5 .0 5 .4 0 .8 1 .8 0 .3 0 . 1

T r a n s i t i o n a l s

T o t a l  Sample 30 4 .6 2 .3 5 .3 6 . 0 1 .4 2 .4 0.1 0 . 1
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T a b le  20

ANCOVA on R eading  E r r o r s  Made Up t o  P a ra g ra p h  F iv e  

S o u r c e   SS ____  df   MS F

C o v a r ia te 7 .69 1 7 .6 9 .3 0

T rea tm en t 301 .88 2 150.94 5 .98*

Group 127.15 1 127.15 5.04*

TRT x Group 95.17 2 47 .58 1.81

E r r o r 1487.08 59 25 .20

*£<•05

**£< . 01

T a b le  21

ANCOVA on D i f f e r e n c e s  Between E r r o r s Made

Up t o  P a ra g ra p h  F iv e  on Form A and B

Source SS df MS F

C o v a r ia te 102.76 1 102.76 2 .1 1

T rea tm en t 402.41 2 201 .20 4 .1 4 *

Group 46 .2 0 1 4 6 .2 0 .95

TRT x Group 67. 18 2 33 .5 9 .69

E r r o r 2682.81 59 48 .52

*£<. 05

**£<.01



ANCOVAS w ere  a l s o  p e rfo rm e d  on t o t a l  e r r o r s  made on th e  

p o s t - t e s t s  (Form B ) , and d i f f e r e n c e s  betw een t o t a l  e r r o r s  made 

on p r e  and p o s t - t e s t s .  T hese  ANCOVAS a r e  r e p o r t e d  in  T a b le s  

22 and 23. W ith r e s p e c t  t o  t o t a l  e r r o r s ,  Newman K eu ls  t e s t s  

r e v e a l e d  t h a t  t h e  r e a d in g  group  made t h e  g r e a t e s t  number of 

t o t a l  e r r o r s ,  fo l lo w e d  by th e  c o n s e r v a t io n  g ro u p ,  and th e n  

t h e  c o n t r o l  g ro u p ,  p s ^ .  05.

ANCOVAS w ere  a l s o  perfo rm ed  on a l l  i n d i v i d u a l  e r r o r  

c a t e g o r i e s  f o r  t h e  Gray O ra l  Forms A and B. On b o th  p r e  and 

p o s t - t e s t s ,  s i g n i f i c a n t  d i f f e r e n c e s  betw een t h e  t h r e e  t r e a tm e n t  

l e v e l s  and two g ro u p s ,  w ere  f o r  t h e  most p a r t ,  n o t  o b ta in e d .

The one e x c e p t io n  th o u g h ,  was t h e  ( t o t a l )  number o f  s u b s t i t u t i o n s  

made on th e  Gray O ra l  Form B. H ere ,  an ANCOVA r e v e a l e d  a 

s i g n i f i c a n t  main e f f e c t  f o r  t r e a t m e n t ,  F (2 ,  59) =

Newman K euls  t e s t s  r e v e a l e d  t h a t  t h e  c o n s e r v a t io n  t r a i n i n g  group 

made a s i g n i f i c a n t l y  g r e a t e r  number o f  s u b s t i t u t i o n s  (M = 2 .9 )  

th a n  th e  r e a d in g  (M = 1 . 8 )  o r  t h e  c o n t r o l s  (M = 1 . 6 ) ,  p s ^ .  05. 

F u r t h e r ,  t h e  r e a d in g  and c o n t r o l  g ro u p s  d id  n o t  d i f f e r  

s i g n i f i c a n t l y .
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T a b le  22

ANCOVA on T o t a l  R ead ing  E r r o r s  on Form B

Source SS df MS F

C o v a r i a te 16.81 1 16.81 .4 6

T rea tm en t 214 .18 2 107.09 3 .9 2 *

Group 22 .36 1 2 2 .3 6 .7 0

TRT x Group 106.88 2 53 .44 1 .69

E r r o r 1862.67 59 31 .57

*£<.05

**£<.01

T ab le 23

ANCOVA on D i f f e r e n c e s  !Between T o t a l  E r r o r s

on Forms A and B

S ource SS df MS F

C o v a r i a te 103 .58 1 103 .58 1 .92

T rea tm en t 287 .03 2 143.51 2 .6 6 *

Group 2 2 .8 3 1 2 2 .8 3 .42

TRT x  Group 3 5 2 .70 2 176.35 3 .2 6 *

E r r o r 3183 .43 59 53 .92

* £ < .0 5

**£<. 01
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S to r y  R e c a l l  The a n a l y s e s  p e rfo rm e d  on s t o r y  r e c a l l  s c o r e s  in c lu d e d  

t o t a l  s c o r e s ,  and m ain  i d e a s  and i n f e r e n c e s .  T a b le  24 r e p o r t s  t h e  

a d j u s t e d  m eans ,  and s t a n d a r d  d e v i a t i o n s  f o r  s t o r y  r e c a l l  p r e - t e s t  

s c o r e s ,  p o s t - t e s t  s c o r e s ,  and  g a in  s c o r e s .  T a b le  25 g iv e s  a 

f u r t h e r  breakdown o f  a d j u s t e d  means f o r  main id e a  and i n f e r e n c e  

on p r e  and p o s t - t e s t s .

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

be tw een  t h e  t h r e e  t r e a t m e n t  i e v e l s .  However, s i g n i f i c a n t  d i f f e r e n c e s  

w ere  fo u n d  be tw een  t h e  t r a n s i t i o n a l s  and n o n - c o n s e r v e r s  w i th  r e s p e c t  

t o  ( t o t a l )  p r e - t e s t  s t o r y  r e c a l l  s c o r e ,  F (1 ,  59) = 5 .7 4 ,  j j f . 02 , 

and ( p r e - t e s t )  main i d e a  s c o r e s ,  F (1 ,  59) = 3 .9 1 ,  j><£.05.

T a b le  26 r e p o r t s  t h e  ANCOVA done on t o t a l  s t o r y  r e c a l l  

p o s t - t e s t  s c o r e s ,  and  t a b l e  27 r e p o r t s  t h e  ANCOVA done on t o t a l  

g a in  s c o r e s .  On p o s t - t e s t  s c o r e s ,  a s i g n i f i c a n t  main e f f e c t  

was o b ta in e d  f o r  g roup  and t r e a t m e n t .  Newman K eu ls  t e s t s  r e v e a l e d  

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

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

F u r t h e r ,  t h e  r e a d i n g  g roup  was h i g h e r  th a n  t h e  c o n t r o l  g ro u p ,  £ S < .0 5 .

An ANCOVA p e rfo rm e d  on g a in  s c o r e  f o r  ( t o t a l )  s t o r y  r e c a l l  

r e v e a l e d  a s i g n i f i c a n t  main e f f e c t  f o r  t r e a t m e n t ,  _F (2 ,  59) =

6 .2 5 ,  £<• 05. Newman K eu ls  t e s t s  i n d i c a t e d  t h a t  t h e  c o n s e r v a t io n  

g r o u p 's  means d i f f e r e d  s i g n i f i c a n t l y  from th e  r e a d i n g  and c o n t r o l  

g ro u p s ,  b u t  t h a t  t h e  l a t t e r  two d id  n o t  d i f f e r  s i g n i f i c a n t l y .

T a b le  28 r e p o r t s  t h e  ANCOVA p e rfo rm e d  on p o s t - t e s t  main 

id e a  s c o r e s ,  and T ab le  29 r e p o r t s  th e  ANCOVA perfo rm ed  on 

p o s t - t e s t  i n f e r e n c e  s c o r e s .  F or  b o th  ANCOVAS, s i g n i f i c a n t
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T a b le  24

A d ju s te d  Means, S ta n d a rd  D e v ia t io n s  f o r  S to r y  R e c a l l  P r e - T e s t ,  P o s t -  

T e s t  and Gain S co re s

Pre--Test Post-- T e s t Gain
C o n d i t io n n Mean SD Mean SD Mean SD

C o n s e rv a t io n  T r a i n in g

T o t a l  Sample 22 1 .2 .9 2 .7 .7 1 .5 .9

N o n -C onse rve rs 12 0 .7 .8 2 .3 .4 1 .6 .9

T r a n s i t i o n a l s 10 1 .9 .9 3 .3 .8 1 .4 .9

T r a d i t i o n a l  R ead ing

T o t a l  Sample 22 1 .2 .8 1 .5 .9 0 .3 .8

N o n -C o n se rv e rs 12 0 .8 .8 1 .0 .8 0 .2 .8

T r a n s i t i o n a l s 10 1. 7 .8 2 .4 .3 0 .7 .8

C o n tro l  Group

T o t a l  Sample 22 1 .1 .9 1 .3 .8 0 .2 .7

N on -C o n se rv e rs 12 1 . 0 .8 1 .3 .8 0 .3 .8

T r a n s i t i o n a l s 10 1 .2 .9 1 .3 .9 0 .1 .8

N o n-C onse rve rs

T o t a l  Sample 36 0 .9 .9 1 .4 .9 0 .5 .8

T r a n s i t i o n a l s

T o t a l  Sample 30 1 .6 .9 2 .3 .7 0 .7 .8

N ate. ' Maximum Score= 4 /4 +
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T a b le  25

A d ju s te d  Means f o r  Main Id ea  and I n f e r e n c e s  f o r  S to ry  R e c a l l  

P re  and P o s t - T e s t s

P r e - T e s t  P o s t - T e s t
C o n d i t io n  n  Main Id e a  I n f e r e n c e  Main Id e a  In f .

C o n se rv a t io n  T ra in in g

T o t a l  Sample 22 .77 .5 0  1 .59  1 .14

N on-C onse rvers  12 .58  .17  1 .33 .92

T r a n s i t i o n a l s  10 1 .00  .90  1 .90  1 .40

T r a d i t i o n a l  Reading

T o t a l  Sample 22 .77 .45  1 .09 .45

N on-C onse rvers  12 .50  .33 .75  .08

T r a n s i t i o n a l s  10 1 .10  .60  1 .50  .90

C o n tro l  Group

T o t a l  Sample 22 .73 .45  .77  .55

N on-C onse rvers  12 .58  .58  .75  .58

T r a n s i t i o n a l s  10 .90  .3 0  .8 0  .50

N on-C onse rvers

T o t a l  Sample 36 .56 .36  .94  .53

T r a n s i t i o n a l s

T o t a l  Sample 30 1 .00  .60  1 .40  .93
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T a b le  26

ANCOVA on S to ry  R e c a l l  P o s t - T e s t  S co res

S o u r c e ______ SS__________ df_____________MS  F

C o v a r i a te 3 .6 0 1 3 .6 0 .11

T rea tm e n t 25 .4 6 2 12.73 8 .9 8 *

Group 9 .44 1 9 .44 6 .6 6 *

TRT x  Group 7 .40 2 3 .70 2 .63

E r r o r 83 .58 59 1.41

*£<. 05

**£<. 01

T a b le  27

ANCOVA on S to ry  R e c a l l Gain S co res

Source SS df MS F

C o v a r i a te 0 .0 0 1 0 .0 0 0 .0 0

T rea tm en t 2 2 .4 0 2 11 .20 6 .2 5 *

Group .53 1 .53 .2 9

TRT x Group 2 .2 3 2 1.11 .62

E r r o r 106.04 59 1 .79

*£< . 05

**£<. 01
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T a b le  28

ANCOVA on Main Id e a  P o s t - T e s t  

Source  SS df

S co res

MS F

C o v a r i a te . .8 8 1 .8 8 .2 0

T rea tm en t 7 .53 2 3 .76 6 .9 8 *

Group 2 .7 1 1 2 .71 5 .0 3 *

TRT x  Group 1 .5 0 2 .73 1 .36

E r ro r 31 .83 59 0 .54

*£<,05 

**£<, 01

T a b le  29

ANCOVA on I n f e r e n c e  P o s t - T e s t  S co re s

Source SS df MS F

C o v a r ia te .94 1 .94 .16

T rea tm en t 6 .12 2 3 .0 6 6 .4 3 *

Group 2 .0 2 1 2 .02 4 .2 6 *

TRT x  Group 2 .31 2 1 .16 2 .41

E r r o r 28 .07 59 0 .4 7

*£<. 05

**£<. 01
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main e f f e c t s  w ere o b ta in e d  f o r  t r e a tm e n t  and g ro u p . For main id e a  

s c o r e s ,  Newman K eu ls  t e s t s  r e v e a l e d  t h a t  t h e  c o n s e r v a t io n  g ro u p ,  

r e a d in g  g ro u p ,  and c o n t r o l  group d i f f e r e d  r e s p e c t i v e l y .  For p o s t ­

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

from t h e  r e a d in g  and c o n t r o l  g ro u p ,  b u t  t h e s e  l a t t e r  g ro u p s  d id  n o t  

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

An ANCOVA p e rfo rm e d  on g a in  s c o r e s  f o r  main id e a  r e v e a l e d  a 

main e f f e c t  f o r  t r e a t m e n t ,  _F (2 ,  59) = 4 . 4 8 ,  £ <  .0 1 .  Newman K euls  

t e s t s  i n d i c a t e d  t h a t  t h e  c o n s e r v a t io n  g ro u p ,  r e a d i n g  g ro u p ,  and 

c o n t r o l  group d i f f e r e d  s i g n i f i c a n t l y .  An ANCOVA on g a in  s c o r e s  f o r  

i n f e r e n c e s  a l s o  r e v e a l e d  a main e f f e c t  f o r  t r e a t m e n t ,  F (2 ,  59) = 4 . 5 ,  

£  < , 0 1 .  Newman K eu ls  i n d i c a t e d  t h a t  t h e  c o n s e r v a t io n  group d i f f e r e d  

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

l a t t e r  two g roups  d id  n o t  d i f f e r  s i g n i f i c a n t l y .

A d d i t i o n a l  A n a ly s e s . A s e p a r a t e  s e t  o f  ANCOVAS w ere ru n  on 

a l l  m e a su re s ,  w i th  t h e  i n c l u s i o n  o f  s e x  a s  an added in d e p e n d e n t  

v a r i a b l e .  D i f f e r e n c e s  w ere  n o t  o b ta in e d  on o v e r a l l  c o n s e r v a t io n  o r  

r e a d in g  s c o r e s .  However two o f  t h e  r e a d in g  e r r o r  c a t e g o r i e s  

y i e l d e d  sex  d i f f e r e n c e s :  g ro s s  m i s p r o n u n c ia t i o n s  and i n v e r s i o n s .

On th e  fo rm er  i n d i c a t e ,  t h e  m a les  w ere  s i g n i f i c a n t l y  h i g h e r  (M = 4 .0 )  

th a n  t h e  fem a le s  (M = 3 . 5 ) ,  _F (1 ,  59) = 2 .0 8 ,  £ < .0 4 .  On th e  l a t t e r  

i n d i c e ,  t h e  m a les  w ere  a l s o  h ig h e r  th a n  t h e  f e m a le s ,  F (1 ,  59) =

7 .3 ,  £ ^ . 0 4 .  W hile P i a g e t i a n  s t u d i e s  have  g e n e r a l l y  n o t  r e p o r t e d  sex  

d i f f e r e n c e s ,  a l a r g e  l i t e r a t u r e  w i th  r e s p e c t  to  r e a d in g  h a s  been  

r e p o r t e d  (Rudel 1974).
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C o r r e l a t i o n a l  A n a ly s e s
*

The h y p o th e s e s  t h a t  c o n s e r v a t i o n  m e a su re s  would c o r r e l a t e  

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

MA (PPVT-R) s c o r e s  a r e  p a r t i a l l e d  o u t ,  was s u p p o r t e d .  T a b le  30 

r e p o r t s  t h e  r a n g e  o f  i n t e r c o r r e l a t i o n s  be tw een  CA, PPVT-R, c o n s e r v a t i o n  

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

c o n s e r v a t i o n  and r e a d i n g  ra n g e d  from .3 8  t o  .5 8 .  The p o s t - t e s t  

p a r t i a l  c o r r e l a t i o n s  be tw een  c o n s e r v a t i o n  and  r e a d i n g  ra n g e d  from 

.3 9  t o  .5 5 .  F u r t h e r ,  p r e - t e s t  c o n s e r v a t i o n  m e asu re s  w ere  found  t o  

c o r r e l a t e  s i g n i f i c a n t l y  w i th  p o s t - t e s t  r e a d i n g  m e a s u re s ,  w i th  a  ra n g e  

o f  .1 7  t o  .6 5 .

The r e l a t i o n s h i p s  b e tw ee n  c h r o n o l o g i c a l  a g e  (CA) and r e a d in g  

w ere  n o n - s i g n i f i c a n t ,  and  t h e  r e l a t i o n s h i p s  b e tw een  PPVT-R s c o r e s  

and r e a d i n g  w ere  a l s o  fo u n d  t o  b e  n o n - s i g n i f i c a n t .  H e re ,  t h e  one 

e x c e p t io n  w i t h  r e s p e c t  t o  PPVT-R and r e a d i n g  was th e  c o r r e l a t i o n  w i th  

number o f  p a r a g r a p h s  r e a d  (Form A ) , _r (66) = . 3 4 ,  £ < .0 5 .

T o t a l  c o n s e r v a t io n  s c o r e s  d id  n o t  c o r r e l a t e  s i g n i f i c a n t l y  

w i th  t o t a l  number o f  r e a d i n g  e r r o r s ;  h e r e  one m ig h t  h a v e  e x p e c te d  

an i n v e r s e  c o r r e l a t i o n .  However, when t o t a l  c o n s e r v a t i o n  s c o r e s  

a r e  b roken  down i n t o  t h e i r  r e s p e c t i v e  dom ains ,  c o n s e r v a t i o n  o f  l e n g t h  

and m a ss  w ere s i g n i f i c a n t l y  ( i n v e r s e l y )  c o r r e l a t e d  w i th  t o t a l  r e a d i n g  

e r r o r s ,  on th e  p r e - t e s t s .  On t h e  p o s t - t e s t s ,  c o n s e r v a t i o n  o f  number 

h^<3 a s i g n i f i c a n t  i n v e r s e  c o r r e l a t i o n  w i th  t o t a l  number o f  r e a d in g  

e r r o r s ,



T ab le 30

I n t e r c o r r e l a t i o n s  o f  CA, PPVT-R, Co n s e r v a t i o n  and Reading S co res  f o r  t h e  T o t a l  Sample

F re P ost Reading M easures
S u b s c a le s  CA PPVT Cons Cons

GE (A) GE (R) CompA CompR PnrA ParB E rr  A ErrB S to ry  R e c a l l

P earson

CA -  .13 .07 . 16 - .  10 .21 .06 .21 .19 .30

00o

- . 0 8  .21 .22

PPVT-R

00o

. 11 .06 . 13 .05 .01 .34* .22 . 13

cr\•

\DO
•i 00r-H•

P a r t i a l  ( C o n t r o l l i n g  f o r PPVT-R S co res )

P re-C ons . - .62** .47** .65** .38* .55** .44* .58** . 17 - . 1 9  .39* .44*

P o s t  Cons. - — — — .39* — .54* - . 45** — .45** - .55*

*£<.05

**£<.01

VOo
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T a b le  31 r e p o r t s  t h e  p a r t i a l  c o r r e l a t i o n s  be tw een  p r e - t e s t  

c o n s e r v a t io n  and r e a d i n g  m e a s u re s ,  w i th  r e s p e c t  t o  t h e  i n d i v i d u a l  

dom ains . T h is  s e r i e s  o f  c o r r e l a t i o n s  f e l l  i n t o  a  m o d e ra te  b u t  

s i g n i f i c a n t  ra n g e  ( . 4  t o  . 6 ) .  The h i g h e s t  c o r r e l a t i o n s  w ere  

betw een c o n s e r v a t io n  and th e  g ra d e  e q u i v a l e n t s  f o r  r e a d in g .

F u r t h e r ,  c o n s e r v a t io n  o f  d i s c o n t in u o u s  q u a n t i t y  c o r r e l a t e d  

th e  h i g h e s t  w i th  t h e  r e a d in g  m e a su re s .

T a b le  32 r e p o r t s  th e  p a r t i a l  c o r r e l a t i o n s  betw een p o s t ­

t e s t  c o n s e r v a t io n  and r e a d in g  m e a su re s .  The ra n g e  o f  c o r r e l a t i o n s  

was .2  to  .6 .  A ga in ,  t h e  h i g h e s t  c o r r e l a t i o n s  w ere  betw een 

c o n s e r v a t io n  and g ra d e  e q u i v a l e n t s  i n  r e a d i n g .  A ls o ,  d i s c o n t in u o u s  

m easu re s  c o r r e l a t e d  t h e  most h ig h l y  w i th  r e a d in g .

T ab le  33 r e p o r t s  t h e  p a r t i a l  c o r r e l a t i o n s  betw een p r e ­

t e s t  c o n s e r v a t io n  m easu re s  and p o s t - t e s t  r e a d in g  m e asu re s .

These c o r r e l a t i o n s  f e l l  i n t o  a ran g e  o f  .0 7  to  .6 0 .  Number 

c o n s e r v a t io n  p r e - t e s t s  c o r r e l a t e d  t h e  h i g h e s t  w i th  t h e  r e a d in g  

p o s t - t e s t s .  F u r t h e r ,  p r e - t e s t  m easu re s  o f  c o n s e r v a t io n  o f  e q u a l i t y  

had th e  h i g h e s t  c o r r e l a t i o n s  w i th  p o s t - t e s t  r e a d in g  m e asu re s .
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T ab le  31

P a r t ia l  C o r r e la t io n s  B etw een P r e -T e s t  C o n se r v a tio n  D om ains/T asks

and P r e -T e s t  R eading M easu res, c o n t r o l l in g  f o r  PPVT-R S co res

P r e - T e s t

C o n s e rv a t io n

P r e - T e s t Reading M easures

GE Comp P a ra E r r o r s  S to ry  Rec.

Number .44** .37** .43** - . 0 8  .33*

L eng th .38* .18 .35* - . 2 0  .30*

Mass . 18 .16 .21 - . 2 0  .31*

Weight .34* .15 .21 - .1 1  .22

Area .33* .21 .25 - . 0 1  .39*

^Discontinuous .51** .34* .37* - . 1 3 .31*

C ontinuous .45** .31* .31* - . 0 7 .28*

E q u a l i t y .43** .47** .27* - . 0 4 .35*

I n e q u a l i t y .39** .36** .21 - .1 1 .31*

05

**£<.01
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T a b le  32

P a r t ia l  C o r r e la t io n s  Between P o s t -T e s t  C o n se r v a tio n  D om ains/T asks

and P o s t -T e s t  R eading M easu res, w ith  PPVT-R s c o r e s  p a r t i a l l e d  ou t

P o s t - T e s t

C o n se rv a t io n

P o s t - T es t  R eading  M easures

GE (A) Comp P a ra E r r o r s S to ry  Rec.

Number .57** .55** .61** - .3 7 * .43*

L eng th .56** .48** .49** - .3 9 * .47*

Mass .56** .43* .44* - .3 1 * .45*

Weight .58** .59** .51** - .2 4 * .38*

Area .55* .38* .45* - .4 2 * .40*

D is c o n t in u o u s .54** .48** .41* - . 1 8 .42*

C ontinuous .44* .39* .32* - . 1 2 .38*

E q u a l i t y .43* .38* .31* - . 0 7 .35*

I n e q u a l i t y .41* .34* .28 - . 0 4 .31*

*£<. 05

**£<.01
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T a b le  33

P a r t ia l  C o r r e la t io n s  o f  P r e -T e s t  C o n se r v a tio n  D om ains/T asks and P o st

T e s t  R eading S c o r e s , c o n t r o l l in g  f o r  PPVT-R S co res

P r e - T e s t

C o n s e rv a t io n

P o s t - T e s t Reading M easures

GE (B) Comp P a ra E r r o r s S to ry  Rec

Number .60** .50** .44* - . 0 6 .33*

L eng th .39* .32* .21 - . 1 0 .29*

Mass .06 .37* .05 - . 0 6 .01

Weight .09 .07 .19 .11 .01

Area .15 .27* .32* .09 .25*

D is c o n t in u o u s .43* .30* .20 - . 0 8 .41*

C on tinuous .32* .25 .36* - .1 1 .2 8

E q u a l i t y .31 . 18 .34* - . 0 6 .33*

I n e q u a l i t y .53* .21 .36* - . 0 9 .24

*£<..05

* * £ * .0 1



T r a i n in g  A n a ly s e s  T a b le  34 r e p o r t s  t h e  a d j u s t e d  means and 

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

a  s i g n i f i c a n t  d i f f e r e n c e  betw een t r a n s i t i o n a l s  and n o n - c o n s e r v e r s .  

T a b le  35 r e p o r t s  t h e  a d j u s t e d  means and s t a n d a r d  d e v i a t i o n s  f o r  

t r a i n i n g  on t h e  r e a d in g  t a s k s .  A g a in ,  a  s i g n i f i c a n t  d i f f e r e n c e  

was o b ta in e d  betw een t h e  t r a n s i t i o n a l s  and n o n - c o n s e r v e r s .

T a b le  36 r e p o r t s  t h e  s u b j e c t s '  in v o lv em en t  i n  t h e  d i f f e r e n t i a l  

a s p e c t s  of c o n s e r v a t io n  t r a i n i n g  ( r e s p o n s e s  t o  q u e s t i o n s ,  c o u n te r ­

s u g g e s t i o n s ,  e m p i r i c a l  r e t u r n  s t a t e m e n t s ,  and p h y s i c a l  m a n ip u la t io n s  

o f  t h e  o b j e c t s .  T a b le  37 r e p o r t s  t h e  s p e c i f i c  ty p e s  o f  c o n s e r v a t io n  

r e s p o n s e s  on p r e  and p o s t - t e s t  m e asu re s  o f  c o n s e r v a t io n .
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T a b le  34

A d ju s te d  Means and S ta n d a rd  D e v ia t io n s  f o r  C o n se rv a t io n  T r a i n in g

C o n d it io n la Mean SD T

N o n -C onse rve rs 12 2 .5 2 .1 4 .1 4 *

T r a n s i t i o n a l s 10 8 .6 2 .7

*£<• 05 N o te . Maximum S co re  = 1 5

T a b le  35

A d ju s te d  Means and S ta n d a rd  D e v ia t io n s  f o r  R eading  T r a i n in g

C o n d it io n n Mean SD T

N o n -C onse rve rs  12 1 1 .6  3 .2  5 .83*

T r a n s i t i o n a l s  10 1 8 .0  2 .6

*£<. 05 N ote .  Maximum S co re  = 20
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T a b le  36

T r a in in g  P h a se s  in  C o n s e rv a t io n

C o n d it io n n

Number of
C o r r e c t
R esponses Q u e s t io n s

C o u n te r -  
S u g g es t .

Emp.
R e tu rn

Phys. 
Manip.

N on-C onse rvers 12 30 15% 26% 26% 33%

T r a n s i t i o n a l s 10 75 29% 22% 28% 21%

N ote .  Maximum S co re  f o r  N o n -C o n se rv e rs  = 180, f o r  t r a n s i t i o n a l s  = 150.
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T a b le  37

Types o f  C o n s e rv a t io n  R esponses  on P re  and P o s t - T e s t s

S u b sc a le
a

n I d e n t i t y R e v e r s i b i l i t y Compensation O th e r

P r e - T e s t
C o n s e rv a t io n

91 49% 27% 13% 13%

P o s t - T e s t
C o n se rv a t io n 328 38% 29% 25% 8%

a = t o t a l  number od c o r r e c t  c o n s e r v a t io n  r e s p o n s e s
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D is c u s s io n

Numerous t h e o r e t i c a l  m odels  have  evo lved  w hich  have  a t te m p te d  

t o  e x p la in  t h e  p r o c e s s e s  in v o lv e d  in  r e a d in g  (d eco d in g  and co m p re h en s io n ) .  

The p r e v a l e n t  r e a d in g  m odels  have  fo c u s e d  on t h e  r o l e  o f  l i n g u i s t i c s ,  

p e r c e p t i o n ,  memory and i n f o r m a t i o n - p r o c e s s i n g .  These  m odels  have  

i n d i c a t e d  t h a t  w i th  i n c r e a s i n g  c h r o n o lo g i c a l  age  (CA), t h e  c h i l d  

p r o g r e s s e s  in  b o th  deco d in g  and com p reh en s io n ,  and in  t im e ,  becomes 

a more p r o f i c i e n t  r e a d e r .

I t  was t h e  i n t e n t  o f  t h e  p r e s e n t  i n v e s t i g a t i o n  t o  c o n s id e r  t h e  

a p p l i c a t i o n  o f  P i a g e t i a n  th e o ry  t o  t h e  r e a d in g  p r o c e s s .  An an a l t e r n a t i v e  

model a p p l i e d  t o  r e a d i n g ,  P i a g e t i a n  th e o r y  ad v an ces  n o t i o n s  o f  s t a g e ,  

c o n f l i c t ,  c o n s e r v a t i o n ,  e t c .  S p e c i f i c a l l y ,  t h e  a t t a in m e n t  o f  

c o n s e r v a t io n ,  a c c o rd in g  t o  P i a g e t  (1 9 6 6 ) ,  c o n s t i t u t e s  t h e  c o r e  o f  

a l l  l o g i c a l  o r  r a t i o n a l  a c t i v i t y .

Over t h e  p a s t  d e c a d e ,  numerous c o r r e l a t i o n a l  s t u d i e s  have  

a t te m p te d  to  l i n k  c o n s e r v a t io n  t o  r e a d i n g .  The one m a jo r  sh o r tco m in g  

of t h e s e  s t u d i e s  i s  t h a t  c o r r e l a t i o n  does  n o t  im ply  c a u s a l i t y .

A m a jo r  p r e c e d e n t  i n  t e s t i n g  f o r  c a u s a l i t y  was d e m o n s t ra te d  in  a 

s tu d y  by Landry  (1 9 8 0 ) ,  w here b e g in n in g  r e a d e r s  w ere  t r a i n e d  on 

P i a g e t i a n  t a s k s  w hich in c lu d e d  c o n s e r v a t io n ,  and c o n s e q u e n t ly  d em o n s tra ted  

g a in s  in  b o th  c o n s e r v a t io n  and r e a d i n g .

The p r e s e n t  s tu d y  a t te m p te d  to  expand upon L a n d r y 's  parad igm .

The g o a l  o f  t h i s  s tu d y  was t o  a s c e r t a i n  t h e  b e n e f i t s  o f  c o n s e r v a t io n  

t r a i n i n g  w i th  a sam ple o f  t h i r d  g r a d e ,  e i g h t  y e a r  o ld  c h i l d r e n  who 

w ere  n o n -c o n s e rv in g  o r  a t  an e a r l y  t r a n s i t i o n a l  p o i n t ,  and 

c o n c o m ita n t ly  below  g ra d e  l e v e l  ( a t  l e a s t  one y e a r  below) in  r e a d in g .
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The b a s i s  f o r  s e l e c t i n g  t h i s  sam ple d e r iv e d  from P i a g e t ’ s (1970) 

s t a t e m e n t  t h a t  75% o f  e i g h t  y e a r  o ld s  a t t a i n  c o n s e r v a t io n .

The p u rp o s e  o f  t h i s  s e c t i o n  w i l l  be  t o  exam ine t h e  m a jo r  

f i n d i n g s  i n  g r e a t e r  d e t a i l .  L i m i t a t i o n s  o f  t h e  s tu d y  w i l l  be  c i t e d ,  

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

C o n s e rv a t io n  R e s u l t s .  The f i r s t  m a jo r  h y p o th e s i s  o f  t h e  p r e s e n t  

s tu d y  was s u p p o r te d .  C o n s e rv a t io n  t r a i n i n g ,  u t i l i z i n g  I n h e l d e r ' s  

(1974) m ethods d id  a p p e a r  t o  f a c i l i t a t e  c o n s e r v a t io n  a b i l i t y  in  b o th  

t h e  n o n - c o n s e r v e r s  and t r a n s i t i o n a l s .  S i g n i f i c a n t  main e f f e c t s  w ere  

r e p o r t e d  f o r  b o th  group and t r e a t m e n t .  With r e s p e c t  t o  g ro u p ,  th e  

t r a n s i t i o n a l s  had s i g n i f i c a n t l y  h ig h e r  c o n s e r v a t io n  p o s t - t e s t  s c o r e s  

and g a in  s c o r e s  th a n  t h e  n o n - c o n s e r v e r s .  W ith r e s p e c t  t o  t r e a t m e n t ,  

t h e  p o s t  hoc t e s t s  i n d i c a t e d  t h a t  t h e  c o n s e r v a t io n  t r a i n i n g  group had 

s i g n i f i c a n t l y  h ig h e r  p o s t - t e s t  and g a in  s c o r e s  th a n  e i t h e r  t h e  r e a d in g  

o r  c o n t r o l  g ro u p .

The c o n s i s t e n t  p a t t e r n  o f  d i f f e r e n c e s  be tw een  th e  t r a n s i t i o n a l s  

and n o n - c o n s e r v e r s  w i th  r e s p e c t  t o  p r e - t e s t ,  p o s t - t e s t ,  and i n d i v i d u a l  

domain c o n s e r v a t io n  s c o r e s ,  le n d s  some s u p p o r t  t o  a d e m a rc a t io n  o f  

a b i l i t i e s  w hich would be  found from one s t a g e  t o  a n o t h e r .

F u r t h e r  an a lm os t s i g n i f i c a n t  ( .0 6 )  i n t e r a c t i o n  e f f e c t  f o r  

c o n s e r v a t io n  p o s t - t e s t  and g a in  s c o r e s  s u g g e s t s  t h a t  a  j o i n t  e f f e c t  o f  

t r e a tm e n t  and group f a c i l i t a t e d  c o n s e r v a t io n  a b i l i t i e s .  T h is  i s  e s p e c i a l l y  

p l a u s i b l e  w i th  r e s p e c t  t o  t h e  t r a n s i t i o n a l s  w i th i n  each  group and p a r t i c u l a r l y  in  

t h e  c o n s e r v a t io n  group h av in g  th e  h i g h e s t  s c o r e s .  As B e i l i n  (1974) and 

I n h e l d e r  (1974) have p o in t e d  o u t ,  t h e  c h i l d r e n  who p o s s e s s  some " ru d im e n ta ry "



101

u n d e r s t a n d in g  o f  t h e  phenomenon, a r e  more a b l e  t o  t a k e  in  o r  

a s s i m i l a t e  t h e  new c o n c e p ts  w hich  a r e  b ro u g h t  ab o u t by t r a i n i n g .

In  e v a l u a t i n g  t h e  p r e s e n t  s t u d y ,  a  number o f  q u e s t i o n s  emerge 

c o n c e rn in g  t h e  c l a s s i f i c a t i o n  o f  s u b j e c t s  a s  n o n - c o n s e r v e r s  o r  

t r a n s i t i o n a l s  on t h e  p r e - t e s t s .  I n i t i a l l y ,  t h e  t r a n s i t i o n a l s  w ere  

d e f in e d  a s  t h o s e  who s c o re d  from  1-5 on t h e  p r e - t e s t s ,  th u s  a l lo w in g  

f o r  t h e  p o s s i b i l i t y  o f  one c o r r e c t  r e s p o n s e  in  each  domain. In  th e  

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

number p r e - t e s t s .  R e s e a r c h e r s  have  v a r i e d  a s  t o  w h e th e r  a  c h i l d  who 

c o n s e rv e s  on one domain s h o u ld  b e  c h a r a c t e r i z e d  a s  e i t h e r  a t r a n s i t i o n a l  

o r  c o n s e rv in g  s u b j e c t .  Thus w i th  r e s p e c t  t o  t h e  p r e s e n t  s tu d y ,  

a q u e s t i o n  em erges a s  t o  w h e th e r  t h e  two p r e - t e s t  g ro u p s  w ere  

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

The i s s u e  o f  d i f f e r e n t i a l  t a s k  p e r fo rm a n c e  on c o n s e r v a t io n  h a s  been 

r e f e r r e d  t o  a s  h o r i z o n t a l  d e c a la g e .  The d e c a la g e  q u e s t io n  h a s  been 

a d d r e s s e d  e x t e n s i v e l y  i n  th e  l i t e r a t u r e  by P i a g e t  (1967) who h as  

a rg u e d  t h a t  c h i l d r e n  a r e  more r e s i s t a n t  t o  some p r o p e r t i e s  th a n  o t h e r s ,  

and t h a t  t h e  developm ent o f  a s t a b i l e  c o n s e r v a t io n  co n ce p t  t a k e s  p la c e  

o v e r  a g r a d u a l  p e r io d  o f  t im e .  A d e v e lo p m e n ta l  seq u en ce  o f  num ber, 

l e n g t h ,  m ass ,  w e ig h t ,  and a r e a  h a s  been  co n f irm ed  by (P ia g e t  1960;

E lk in d  1967: I n h e l d e r ,  e t .  a l . , 1974, e t c . ) .

Number c o n s e r v a t i o n ,  w hich b u i l d s  upon th e  c h i l d ' s  n o t i o n s  o f  

o n e - to - o n e  c o r re s p o n d e n c e  and s e t s ,  i s  t h e  u n d e r s ta n d in g  t h a t  d i f f e r e n t  

a r r a n g e m e n ts  of o b j e c t s  do n o t  a l t e r  t h e  amount o r  number o f  o b j e c t s .  

Number c o n s e r v a t io n  h a s  been  c o n s i s t e n t l y  r e p o r t e d  a s  t h e  b e g in n in g  o f
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o r  i n i t i a l  u n d e r s t a n d in g  o f  t h e  c o n s e r v a t io n  c o n c e p t ,  and h a s  

been  docum ented as  e a r l y  a s  age  5 o r  6 ( P i a g e t ,  1960).  Thus, i n  

t h e  p r e s e n t  s tu d y ,  t h e  c h i l d r e n  who c o n se rv e d  on number w ere  c h a r a c t e r i z e d  

a s  t r a n s i t i o n a l s . ,  b e c a u se  th e y  d id  n o t  y e t  e x h i b i t  a  s t r u c t u r e  w hich 

was g e n e r a l i z a b l e  a c r o s s  t h e  f i v e  dom ains. F u r t h e r ,  i n  c o n s id e r i n g  th e  

l e a r n i n g  p e r s p e c t i v e s  o f  Zimmerman (1974) and B ra in e rd  (1 9 7 4 ) ,  

a rgum en ts  have  been  made t h a t  number c o n s e r v a t io n  i s  e s p e c i a l l y  

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

e x p e r i e n c e s  w i th  c o u n t in g  and m easurem ent a c t i v i t i e s .  T h is  c o n s t i t u t e d  

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

Given t h e  p r e - t e s t  c e i l i n g  e f f e c t  o f  number c o n s e r v a t io n ,  i t  m igh t 

be  a rg u ed  t h a t  p r o g r e s s  i n  c o n s e r v a t io n  u n d e r s ta n d in g  sh o u ld  be b a se d  on 

how t h e  c h i l d r e n  d id  on t h e  o t h e r  f o u r  dom ains . The c o n s e r v a t io n  

s c o r e s  s h i f t e d  a s  f o l l o w s :  1 . 5  t o  8 .4  f o r  t h e  c o n s e r v a t io n  group w i th  

a f u r t h e r  breakdown f o r  t h e  t r a n s i t i o n a l s  (3 .1  -  1 2 .6 )  and t h e  n o n -  

c o n s e r v e r s  (0 -  4 . 2 ) .  T hese  s c o r e s  m ust b e  e v a l u a t e d  i n  l i g h t  o f  two 

f a c t o r s .  The f i r s t  p o i n t  i s  t h a t  t h e  t a s k s  and m a t e r i a l s  v a r i e d  from 

p r e - t e s t i n g  t o  t r a i n i n g  to  p o s t - t e s t i n g .  The second  f a c t o r  i s  t h a t  

each  domain c o n ta in e d  a s t r i n g e n t  c r i t e r i a  f o r  c o n s e r v a t io n  a s s e s sm e n t  

by i n c l u d i n g  e q u a l i t y ,  i n e q u a l i t y ,  c o n t in u o u s ,  d i s c o n t in u o u s  i t e m s .

Thus, i t  c o u ld  be a rg u e d  t h a t  t h e  p o s t - t e s t  m easu re s  c o n s t i t u t e d  a 

s t r i n g e n t  enough c r i t e r i a  f o r  t h e  r e t e n t i o n  o f  t h e  c o n s e r v a t io n  c o n c e p t .

In  c o n s id e r i n g  a fo u r -m o n th  t r a i n i n g  s tu d y ,  one co u ld  a rg u e  t h a t  t h e s e  

s c o r e s  i n d i c a t e  t h a t  t h e  c h i l d r e n  a t t a i n e d  a more s t a b i l e  and 

g e n e r a l i z a b l e  u n d e r s ta n d in g  o f  t h e  c o n s e r v a t io n  c o n c e p t .

One m igh t have e x p e c te d  more p r o g r e s s  on th e  p a r t  of 

th e  n o n - c o n s e r v e r s  in  t h e  c o n t r o l  g ro u p ,  g iv e n  th e  v iew  t h a t  developm ent 

i s  n o t  a s t a t i c  phenomenon. However, i n e v a l u a t i n g
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p r e v io u s  s t u d i e s ,  p a r t i c u l a r l y  L a n d r y 's  have d e m o n s t ra te d

t h a t  a much lo w er  p e r c e n ta g e  o f  n o n - c o n s e r v e r s  s h i f t  t o  c o n s e r v a t io n

th a n  t r a n s i t i o n a l s .

The c o n s e r v a t io n  seq u en ce s  r e p o r t e d  in  th e  p r e s e n t  s tu d y  

have been c o r r o b o r a t e d  in  many p r e v io u s  t r a i n i n g  s t u d i e s .

W hile  key  t h e o r e t i c a l  q u e s t i o n s  emerge c o n c e rn in g  t h e  b o u n d a r ie s  

o f  s t a g e s ,  i . e . ,  w here  i s  t h e  i n i t i a l  p o i n t  and w here i s  t h e  

f i n a l  p o i n t ? ,  t h e s e  rem ain  q u e s t i o n s  f o r  f u t u r e  r e s e a r c h .

A m a jo r  i s s u e  c o n c e rn s  t h e  i n f l u e n t i a l  e lem en t  in  th e  

t r a i n i n g  e x p e r i e n c e .  H ere ,  we hav e  f u r t h e r  c o r r o b o r a t io n  

f o r  P i a g e t i a n  th e o ry  in  t h e  form o f  v e r t i c a l  d e c a la g e ,  i . e . ,  t h a t  

some form o f c o n s e r v a t io n  a p p e a r s  a t  each  s t a g e  o f  developm ent.

The r e s u l t s  o f  t h e  p r e s e n t  s tu d y  i n d i c a t e d  t h a t  a h ig h e r  p e r c e n ta g e  

of n o n - c o n s e r v e r s  re sp o n d ed  t o  e x p e r i e n c e s  in v o lv in g  p h y s i c a l  

m a n ip u la t io n s  o f  o b j e c t s ,  w h ereas  t h e  t r a n s i t i o n a l s  re sponded  

more to  c o u n t e r - s u g g e s t i o n s .  The p h y s i c a l  m a n ip u la t io n s  

c o n s t i t u t e  a m o to r ic  and th u s  e x t e r n a l  c o n f l i c t  betw een p a r t s  

and w h o le s ,  w hereas  t h e  c o u n t e r - s u g g e s t i o n s  c o n s t i t u t e  a  more 

i n t e r n a l i z e d  l e v e l  of c o n f l i c t .  The e f f e c t i v e n e s s  o f  t h e  c o u n te r ­

s u g g e s t io n s  w i th  t h e  t r a n s i t i o n a l s  in  te rm s  o f  in d u c in g  c o n s e r v a t io n  

h as  been  a s o u rc e  o f  m a jo r  i n v e s t i g a t i o n  by P e r r e -  Clermont (1980) 

and o t h e r s ,  who have s tu d ie d  th e  e f f e c t s  o f  d y a d ic  i n t e r a c t i o n s  

and p a i r i n g s  o f  c h i l d r e n  w i th  d i f f e r e n t  v ie w p o in ts  and how th e y  

a r r i v e  a t  th e  c o n s e r v a t io n  u n d e r s t a n d in g .
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C o n s e rv a t io n  T r a i n in g  and R ead in g . The second  m a jo r  h y p o th e s i s  o f  

t h e  p r e s e n t  s tu d y  was s u p p o r te d .  C o n s e rv a t io n  t r a i n i n g  a p p e a re d  t o  

have a f a c i l i t a t i v e  e f f e c t  on t h e  r e a d in g  g ra d e  e q u i v a l e n t s ,  

com prehension  s c o r e s ,  number o f  p a r a g ra p h s  r e a d ,  d e c r e a s e  in  e r r o r s ,  

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

The c o n s e r v a t io n  t r a i n i n g  group a l s o  d e m o n s tra te d  g r e a t e r  g a in s  th a n  

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

ANCOVAS on b o th  r e a d in g  p r e  and p o s t - t e s t  s c o r e s  a l s o

r e v e a l e d  s i g n i f i c a n t  d i f f e r e n c e s  be tw een  th e  t r a n s i t i o n a l s  and non -  

c o n s e r v e r s  w i th  r e s p e c t  t o  t h e s e  m e a su re s .  These  d i f f e r e n c e s  have  

been c o n s i s t e n t l y  r e p o r t e d  in  p r e v io u s  s t u d i e s  (R ozanksi 1977;

Ja c k so n  1980; M cConnell 1980).

In  f u r t h e r  e v a l u a t i n g  s u b j e c t s '  p r o g r e s s  on t h e  r e a d in g  m e a su re s ,  

a number o f  p o i n t s  need  be  made. C l e a r l y ,  t h e  c o n s e r v a t io n  group 

showed th e  g r e a t e s t  p r o g r e s s  on g ra d e  e q u i v a l e n t s  ( 2 .0  t o  3 .1 )  as  

compared t o  t h e  r e a d in g  ( 2 .0  t o  2 .8 )  and t h e  c o n t r o l  g ro u p s  (2 .0  t o  2 . 4 ) .

The g ra d e  e q u i v a l e n t  i s  b a se d  upon a co m p o s i te  of t im e  and number o f

e r r o r s  made. In  t h e  a r e a  of com prehens ion ,  t h e  c o n s e r v a t io n  group 

was o n ly  ahead  o f  t h e  o t h e r  two g roups  by a few p o i n t s .  However, th e  

u s e  o f  an a c r o s s  g ra d e s  m easu re  i n d i c a t e s  t h a t  any improvement in  

com prehension  i s  b e in g  made on i n c r e a s i n g l y  complex r e a d in g  m a t e r i a l .  

F u r t h e r ,  a h ig h e r  number o f  c h i l d r e n  in  t h e  c o n s e r v a t io n  group g e n e r a te d  

b o th  main id e a s  and i n f e r e n c e s  on t h e  s t o r y  r e c a l l  p o s t - t e s t s ,  th a n  e i t h e r  

t h e  r e a d in g  o r  c o n t r o l  g ro u p s .  Thus t h e  c o n s e r v a t i o n - r e a d i n g  r e l a t i o n s h i p  

h as  r e c e iv e d  some su p p o r t  on b o th  c o n v e n t io n a l  as  w e l l  a s  more open -  

ended a s p e c t s  o f  r e a d in g .
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R eading  E r r o r s . The Gray O ra l  y i e l d s  b o th  a  t o t a l  e r r o r  s c o r e  as  

w e l l  a s  breakdow ns i n t o . e i g h t  s e p a r a t e  e r r o r  c a t e g o r i e s .  Because  o f  

t h e  n a t u r e  o f  t h e  s c o r i n g  sy s tem  o f  t h e  Gray O r a l ,  th e  c h i l d  i s  l i k e l y  

t o  make more e r r o r s  a s  h e / s h e  r e a d s  more p a r a g r a p h s .  Both 

q u a n t i t a t i v e  and q u a l i t a t i v e  a n a l y s e s  w ere  perfo rm ed  on th e  r e a d in g  

e r r o r s .

In  e v a l u a t i n g  th e  number o f  e r r o r s  made up to  p a ra g ra p h  f i v e ,  

hs  w e l l  a s  t o t a l  e r r o r s  (beyond p a r a g ra p h  f i v e  as  w e l l ) ,  th e  

c o n s e r v a t io n  group showed a s i g n i f i c a n t l y  g r e a t e r  d e c r e a s e  th a n  

e i t h e r  t h e  r e a d in g  o r  c o n t r o l  g roup .  The c o n s e r v a t io n  t r a i n i n g  group 

made s i g n i f i c a n t l y  few er e r r o r s  up t o  p a r a g ra p h  f i v e ,  b u t  d id  n o t  

d i f f e r  s i g n i f i c a n t l y  from th e  r e a d in g  group on t o t a l  number o f  e r r o r s  

made. A ga in ,  t h i s  f i n d i n g  can  be  e x p la in e d  by th e  f a c t  t h a t  th e  

number o f  e r r o r s  made by th e  s u b j e c t s  i s  p r o p o r t i o n a t e  to  t h e  number 

o f  p a r a g ra p h s  r e a d .

S i g n i f i c a n t  d i f f e r e n c e s  be tw een  t r a n s i t i o n a l s  and n o n - c o n s e r v e r s  

w i th  r e s p e c t  t o  number o f  e r r o r s  made, o c c u r r e d  up t o  p a ra g ra p h  f i v e ,  

b u t  n o t  on t o t a l  e r r o r s  made. A gain , t h i s  can be e x p la in e d  by th e  

f a c t  t h a t  t h e  t r a n s i t i o n a l s  re a d  more p a ra g ra p h s  th a n  t h e  n o n - c o n s e r v e r s .

ANCOVAS w ere  a l s o  p e rfo rm e d  on th e  e i g h t  i n d i v i d u a l  e r r o r  c a t e g o r i e s  

f o r  Form A and B of t h e  Gray O r a l .  S i g n i f i c a n t  d i f f e r e n c e s  w ere ,  f o r  

t h e  most p a r t ,  n o t  o b ta in e d .  These e r r o r  c a t e g o r i e s  c o n s t i t u t e  a more 

q u a l i t a t i v e  a n a l y s e s .  Goodman (1980) makes a d i s t i n c t i o n  betw een 

r e a d in g  e r r o r s  o r  m isc u e s  t h a t  i n t e r f e r e  w i th  t h e  meaning o f  t h e  t e x t  

( i . e . ,  m i s p r o n u n c ia t i o n s  o r  om m issions o f  key w ords)  and e r r o r s  t h a t  

d o n ' t  i n t e r e f e r e  w i th  meaning (such  a s  s u b s t i t u t i n g  w ords ;  house
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f o r  home, e t c . ) .  A q u e s t i o n  a r i s e s  a s  t o  what e x t e n t  t h e s e  e r r o r  

c a t e g o r i e s  can be  l i n k e d  t o  c h i l d r e n ’ s c o g n i t i v e  d e v e lo p m e n ta l  l e v e l s ?

In  one i n s t a n c e ,  t h e  c o n s e r v a t io n  t r a i n i n g  g roup  d id  make a s i g n i f i c a n t l y  

g r e a t e r  i n c r e a s e  in  t h e  number o f  s u b s t i t u t i o n s  on t h e  p o s t - t e s t s  when 

compared t o  t h e  r e a d in g  and c o n t r o l  g ro u p s .  T h is  f i n d i n g  would r e p r e s e n t  

some c o n s i s t e n c y  be tw een  Goodman's (1980) and P i a g e t ' s  (1967, e t c . )  

f o r m u l a t io n s .

However, d i f f e r e n t i a l  p a t t e r n s  w i th  r e s p e c t  t o  t h e  number and 

ty p e  of r e a d in g  e r r o r s  made by th e  d i f f e r e n t  g ro u p s  a r e  s u b j e c t  t o  

l i m i t e d  q u a l i t a t i v e  i n t e r p r e t a t i o n s ,  b e c a u se  t h e  number o f  e r r o r s  made 

a r e  p r o p o r t i o n a t e  to  t h e  number o f  p a r a g r a p h s  r e a d .  One m igh t q u e s t io n  

why th e  c o n s e r v a t io n  t r a i n i n g  group asked  f o r  more h e lp  ( " a i d s " )  on 

Form B th a n  on Form A? One argum ent m igh t b e  t h a t  t h e  c h i l d r e n  w ere 

l e a r n i n g  and making g r e a t e r  u se  o f  t h e  i n t e r a c t i v e  c o n t e x t ,  and w ere  

u s in g  t im e  and e f f o r t  e f f i c i e n t l y  by a s k in g  r a t h e r  th a n  g u e s s in g  a t  

what th e y  d o n ' t  know. A no ther  p o s s i b i l i t y  i s  t h a t  t h e  c h i l d r e n  r e a d  

ippre p a ra g ra p h s  and w ere  a s k in g  f o r  h e lp  w i th  w ords on th e  h a r d e r  

p a r a g ra p h s .

A no ther  i n t e r e s t i n g  a r e a  i s  t h a t  o f  om m issions made by th e  c h i l d r e n .

I s  t h i s  ty p e  o f  e r r o r  c o n s id e r e d  t o  i n t e r e f e r e  o r  n o t  i n t e r e f e r e  w i th  

meaning? From an i n f o r m a t io n - p r o c e s s i n g  p e r s p e c t i v e  t h e  c h i l d r e n  may 

omit t h e  l e s s  im p o r ta n t  w ords in  o r d e r  t o  r e d u c e  redundancy  and i n c r e a s e  

e f f i c i e n c y  ( v i s  a v i s  sk im m ing). Thus, om m issions o f  u n im p o r ta n t  w ords 

may r e f l e c t  a h ig h e r  c o g n i t i v e  l e v e l ,  w h ereas  om m issions of im p o r ta n t  o r  key 

w ords r e p r e s e n t  a l e s s e r  c o g n i t i v e  l e v e l .  W hile  t h e  Gray O ra l  i s  l i m i t e d  in  

making t h e s e  d i s t i n c t i o n s ,  f u t u r e  r e s e a r c h  m igh t u t i l i z e  m iscu e  a n a l y s i s ;  

( g r a p h ic ,  s y n t a c t i c ,  s e m a n t ic )  word s i m i l a r i t i e s ,  w hich  would c o n t r o l  f o r  

such  f i n d i n g s .
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In  e v a l u a t i n g  t h e  r e a d i n g  g a in s  made by s u b j e c t s  i n  t h e  c o n s e r v a t io n  

t r a i n i n g  g ro u p ,  a  p o i n t  w hich  must be ta k e n  i n t o  acc o u n t  c o n c e rn s  

t h e  t im e  p e r io d  in v o lv e d  and th e  l i m i t e d  number o f  t r a i n i n g  s e s s i o n s .

I f  one lo o k s  a t  t h e  r e s u l t s  o f  t r a i n i n g  a s  a d v o c a te d  by th e  

p r e v a l e n t  r e a d in g  m o d e ls ,  one o f t e n  s e e s  uneven o r  n e g l i g i b l e  r e s u l t s .  

L i n g u i s t i c  m ethods o f  t r a i n i n g  w i th  r e s p e c t  t o  r e a d in g  com prehension  

have  n o t  a lw ays been  s u c c e s s f u l  ( S to t s k y  1975; Combs 1979).

T r a i n in g  s t u d i e s  em ploying  p e r c e p t u a l  m ethods have  a l s o  n o t  r e s u l t e d  

in  r e a d in g  g a in s  (Rouch 1968; Hedges 1974; S ea ton  1974; Thomas 1974).

Even in  t h e  re a lm  o f  i n f o r m a t i o n - p r o c e s s i n g ,  Chi (1977) r e p o r t e d  

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

s t r a t e g i e s ,  e t c . , d id  n o t  h e lp  c h i l d r e n  to  r e a d  f o r  t h e  main id e a .

I f  l i n g u i s t i c s ,  p e r c e p t i o n ,  and m e m o ry - in fo rm a tio n  p r o c e s s in g  

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

rem a in s  t o  be se e n .  A g a in ,  w i th i n  a P i a g e t i a n  m odel, t h e s e  f u n c t i o n s  

a r e  c o n s id e r e d  im p o r ta n t  b u t  a r e  c o n t in g e n t  upon t h e  s t r u c t u r a l  o r  

d e v e lo p m e n ta l  l e v e l s .

E v la u t io n s  o f  r e a d in g  program s w hich have  b u i l t  upon th e s e  

r e a d in g  m odels  (p h o n ic s ,  B a s a l  R e a d e rs ,  w hole-w ord  a p p ro a c h e s ,

DISTAR, e t c . ) ,  have  a l s o  n o t  n e c e s s a r i l y  r e s u l t e d  in  f a c i l i t a t i n g  

c h i l d r e n ' s  r e a d in g  a b i l i t i e s .  Becker (1977) in  d i s c u s s i n g  DISTAR, 

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

c u r r ic u lu m  s c o re d  above th e  n a t i o n a l  norm on th e  WRAT, b u t  w ere  

below  t h e  n a t i o n a l  norms on th e  M e t r o p o l i t a n  A chievem ent T e s t s  (MAT); 

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

w i th  r e s p e c t  t o  r e a d in g  com prehension .
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A n o th er  key p o i n t  ab o u t  e v a l u a t i n g  r e a d i n g  program s comes from th e  

work o f  C h a l l  (1 9 6 7 ) ,  who s t a t e d  t h a t  p r o g r e s s  o r  g a in  in  r e a d in g  does 

n o t  a lw ays  m a n i f e s t  i t s e l f  r i g h t  a f t e r  t r a i n i n g . o r  i n t e r v e n t i o n ,  

b u t  som etim es even a y e a r  o r  two l a t e r .

W hile t h e  p r e s e n t  s tu d y  d e m o n s t ra te d  t h a t  c o n s e r v a t io n  t r a i n i n g  

h e lp e d  r e a d i n g ,  i t  i s  a g a in  im p o r ta n t  t o  know what s p e c i f i c a l l y  abou t 

t h e  t r a i n i n g  e x p e r i e n c e  h e lp e d  r e a d in g ?  For exam ple ,  w h i le  p h y s i c a l  

m a n ip u la t io n s  o f  o b j e c t s  h e lp e d  some c h i l d r e n  (m a in ly  t h e  n o n - c o n s e r v e r s )  

t o  l e a r n  abou t p a r t - w h o le  r e l a t i o n s h i p s ,  can t h e  an a lo g y  r e a l l y  be made 

w i th  r e s p e c t  to  r e a d in g ?  W hile P i a g e t i a n  n o t i o n s  o f  c o g n i t i v e  " c o n f l i c t "  

may be in v o lv e d  in  th e  c h i l d ' s  u n d e r s t a n d in g  t h a t  a b a l l  i s  c o n v e r te d  

i n t o  two p an cak es  and th e n  back  i n t o  a b a l l  a g a i n ,  i s  t h i s  ty p e  o f  

c o n f l i c t  r e a l l y  in v o lv e d  in  a c h i l d  p u t t i n g  t o g e t h e r  l e t t e r s  i n t o  w ords ,  

w ords i n t o  s e n t e n c e s ,  o r  p a r t s  o f  a s t o r y  i n t o  a main id e a ?  W hile 

a n a l y s e s  o f  t h e  c h i l d r e n ' s  c o n s e r v a t io n  r e s p o n s e s  i n d i c a t e d  t h a t  th e  

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

a g a i n ,  can t h e  an a lo g y  be made to  t h e  c h i l d ' s  p u t t i n g  l i t t l e  words i n t o  

compound w ords ,  and b r e a k in g  them up a g a in .  I n f o r m a t io n - p r o c e s s o r s  

such a s  S ta n o v ic h  (1980) would a rg u e  t h a t  decod ing  becomes a u to m a t iz e d  

by th e  t h i r d  g ra d e .  A n o th e r  q u e s t io n  i s  how does t h e  c o n s e r v a t io n  

a b i l i t y  p e r t a i n  t o  th e  c h i l d ' s  r e a d in g  f o r  s t o r y  in f e r e n c e s ?  Or i s  

t h i s  a s k i l l  t h a t  m igh t be more c h a r a c t e r i s t i c  of fo rm a l  o p e r a t i o n a l  

th o u g h t?  And, what i s  th e  r o l e  o f  c u l t u r e  o r  e n v i ro n m e n ta l  o r  h i s t o r i c a l  

f a c t o r s  in  te rm s  o f  how c h i l d r e n  u n d e r s ta n d  them es such  a s  g r e e d ,  r e v e n g e ,  

v i o l a t i o n s  o f  t h e  Golden r u l e ,  e t c . ?

As to  t h e  b ro a d e r  i m p l i c a t i o n s  f o r  c o n s e r v a t io n  t r a i n i n g  w i th  r e s p e c t
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t o  r e a d i n g ,  t h e r e  h a s  been  i n s u f f i c i e n t  e v a l u a t i o n  o f  P i a g e t i a n -  

b a se d  c u r r ic u lu m s  w i th  r e s p e c t  t o  b a s i c  s k i l l  im provem ent. Kuhn (1979) 

h a s  p o in t e d  o u t  t h a t  l a r g e  s c a l e  e v a l u a t i o n s  o f  such  c u r r ic u lu m s  

( L a v a t e l l i  1970; F u r th  1966; W eik a r t  1971; D eV ries  1977, e t c . )  a p p e a r  

t o  be l a c k in g .  W hile R enner and S t a f f o r d  (1976) documented t h a t  th e  

SCIS (a P i a g e t i a n - b a s e d  s c i e n c e  c u r r ic u lu m )  h e lp e d  t o  im prove e le m e n ta ry  

s c h o o l  c h i l d r e n ’ s r e a d in g  s k i l l s ,  t h e r e  a p p e a r s  t o  be  l i t t l e  e m p i r i c a l  

e v id e n c e  beyond t h i s  s tu d y .  I f  P i a g e t i a n  c u r r i c u l a  a r e  t o  r e p l a c e  

t h e  s o - c a l l e d  t r a d i t i o n a l  c u r r i c u l a ,  w hat th e n  would be  t h e  g o a l s  o f  

e d u c a t io n  ( i . e . ,  r e a c h in g  a p a r t i c u l a r  d e v e lo p m e n ta l  s t a g e ) ?  And, 

how a r e  c h i l d r e n  to  be  g ro u p e d ,  and a t  what age  s h o u ld  r e a d in g  i n s t r u c t i o n  

b e g in ?  These a r e  a l l  q u e s t i o n s  t h a t  c a l l  f o r  f u r t h e r  s tu d y .

S in c e  t h e  c h i l d r e n  i n  b o th  t h e  r e a d in g  and c o n t r o l  g ro u p s  made 

some p r o g r e s s  in  b o th  c o n s e r v a t io n  and r e a d i n g ,  a  q u e s t i o n  a r i s e s  a s  t o  

why t h i s  happened? One p o s s i b l e  e x p l a n a t i o n  i s  t h a t  p r e - t e s t i n g  on th e  

15 c o n s e r v a t io n  t a s k s  c o n s t i t u t e d  a form o f  t r a i n i n g  f o r  t h e  c h i l d r e n  

( B e i l i n  1974). Thus t h e  p o s s i b i l i t y  e x i s t e d  t h a t  t h e  t r a i n i n g  from th e  

p r e - t e s t i n g  o f  c o n s e r v a t io n  i n t e r a c t e d  w i th  t h e  r e a d in g  t r a i n i n g  and 

th u s  h e lp e d  th e  c h i l d r e n  p r o g r e s s  i n  b o th  dom ains. F u tu re  s t u d i e s  m ight 

i n c lu d e  e x p e r im e n ta l  g roups  w i th  co m b in a tio n  t r e a t m e n t s .

P e rh a p s  an even more im p o r ta n t  q u e s t i o n  g iv e n  th e  p r o g r e s s  o f  

th e  c o n s e r v a t io n  and r e a d i n g  g roups  i s  w h e th e r  o r  n o t  t h e  t r a i n i n g  

te c h n iq u e s  e i t h e r  d i r e c t l y  o r  i n d i r e c t l y  had  c e r t a i n  e le m e n ts  in  common.

I t  m igh t be  a rg u ed  t h a t  b o th  t r a i n i n g  m ethods employed i n d u c t i o n ;  

exam ples w ere e l l i c i t e d  from th e  c h i l d r e n  and e n a b le d  t h e  c h i l d r e n  to
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form and r e f i n e  t h e i r  i d e a s  f u r t h e r .  T here  was c l e a r l y  some d eg ree  

o f  c o g n i t i v e  o v e r la p  in  t h e  r e a d in g  t r a i n i n g .  F or  exam ple , when th e  

C h i ld re n  w ere  a sk ed  t o  p r o v id e  exam ples o f  n o u n s ,  v e r b s ,  e t c . ,  t h e i r  

r e a s o n in g  r e q u i r e d  them t o  c l a s s i f y  and c a t e g o r i z e .  The p o s s i b i l i t y  

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

i s  p e rh a p s  more c o n s i s t e n t  w i th  V ygotsky and L u r i a ' s  (1977) work, 

and s u g g e s t s  a r e - a p p r a i s a l  o f  P i a g e t ' s  v iew  t h a t  la n g u ag e  i s  

se c o n d a ry  to  th o u g h t .

A ga in ,  t h e  q u e s t i o n  o f  t h e  r e l a t i o n s h i p  o f  th o u g h t  and la n g u ag e  

i s  i m p l i c a t e d  in  th e  r e a d in g  m a t e r i a l s  th e m s e lv e s .  For exam ple ,  

w i th  r e s p e c t  t o  s t o r y  s e q u e n c in g ,  i s  th e  id e a  t h a t  a s t o r y  c o n ta in s  

a b e g in n in g ,  m id d le  and e n d in g ,  a l i n g u i s t i c  o r  r e l a t i o n a l ( c o n c e p t u a l )  

con cep t?

C o r r e l a t i o n a l  A n a ly ses  The c o r r e l a t i o n s  betw een c o n s e r v a t io n  

and r e a d in g  m easu re s  (w i th  PPVT-R s c o r e s  p a r t i a l l e d  o u t ) ,  f e l l  i n t o  

a m o d e ra te  b u t  s i g n i f i c a n t  ra n g e  ( .4  t o  . 6 ) .  Number and l e n g th  

c o n s e r v a t io n  w ere found t o  have  th e  h i g h e s t  c o r r e l a t i o n s  w i th  th e  

r e a d in g  s u b - s k i l l s  on b o th  p r e  and p o s t - t e s t s .  T h is  p a r t i c u l a r  

f i n d i n g  h a s  been  c o r r o b o r a t e d  in  p r i o r  s t u d i e s  (Almy 1967;

Haupt 1980; S t a f f o r d  1976). A gain , t h e  q u e s t i o n  i s  r a i s e d  a s  to  

w h e th e r  c o n s e r v a t io n  i s  u n i t a r y  ( c o n s i s t e n t  a c r o s s  d o m a in s ) ,  o r  

d o m a in - s p e c i f i c .  For exam ple , P o lk  (1980) d i s c u s s e d  th e  c o n s e r v a t io n  

o f  l e n g th  w i th  r e s p e c t  t o  word l e n g t h ,  and how t h e s e  two a r e  r e l a t e d .

The c o n s e r v a t io n  p r e - t e s t s  had th e  h i g h e s t  c o r r e l a t i o n s  w i th  

t h e  r e a d in g  p o s t - t e s t s .  F u r th e r  c o n s e r v a t io n  o f  e q u a l i t y  i te m s  had
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h i g h e s t  c o r r e l a t i o n s  w i th  t h e  r e a d in g  m e a su re s .

M en ta l Age (MA) and C h ro n o lo g ic a l  Age (CA) d id  n o t  c o r r e l a t e  

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

i n c o n s i s t e n t  w i th  p r e v io u s  s t u d i e s .  In  1967, Almy conduc ted  t h e  f i r s t  

c o r r e l a t i o n a l  s tu d y  u t i l i z i n g  m easu re s  o f  MA (WISC-R), c o n s e r v a t io n  

and r e a d in g .  She r e p o r t e d  t h a t  t h e  c o n s e r v a t i o n - r e a d i n g  c o r r e l a t i o n  

was h i g h e r  th a n  t h e  M A-reading c o r r e l a t i o n .  T h is  p a r t i c u l a r  f i n d i n g  

has  been  c o n s i s t e n t l y  r e p l i c a t e d  in  P i a g e t i a n  s t u d i e s  (E lk in d  1967;

R auscher  1974; P o lk  1980; Cox 1980, e t c . ) .

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

r e a d i n g  s u b - s c a l e s  d e a l s  w i th  t h e  " ra n g e  o f  r e s t r i c t i o n "  i s s u e  w i th  

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

a l i m i t e d  and somewhat homogeneous r a n g e .  H igher  c o r r e l a t i o n s  m igh t 

have  been  o b ta in e d  had t h e  sam ple r e p r e s e n t e d  a w id e r  ra n g e  o f  a b i l i t i e s .

W hile t h e  c o r r e l a t i o n s  betw een c o n s e r v a t io n  and r e a d in g  w ere  

s i g n i f i c a n t ,  a c l o s e r  lo o k  i n d i c a t e s  t h a t  o n ly  40% o f  t h e  v a r i a n c e  

in  r e a d in g  i s  e x p la in e d  by c o n s e r v a t io n  f a c t o r s .  I f  CA, MA, SES, and 

Sex w ere c o n t r o l l e d  f o r  i n  t h e  p r e s e n t  s tu d y ,  and p ro v ed  n o t  t o  be 

c o n t r i b u t i n g  f a c t o r s ,  th e n  what f a c t o r s  ( b e s id e s  e r r o r )  co u ld  acc o u n t  

f o r  t h e  rem a in in g  v a r i a n c e  in  r e a d in g ?

O th e r  p o s s i b i l i t i e s  m igh t i n c lu d e  a t t e n t i o n ,  memory, d i s t r a c t i b i l i t y , 

s e l f - e f f i c a c y ,  and even n e u r o l o g i c a l  im p a irem en t .  P o s s i b ly  one m igh t a rg u e  

t h a t  t h e  c h i l d ' s  a b i l i t y  t o  re spond  to  betw een 60-80  p l a t e s  on th e  PPVT-R 

c o n s t i t u t e d  a c o n t r o l  f o r  a t t e n t i o n  and memory f a c t o r s .  However, no  m easu re  

to  c o n t r o l  f o r  n e u r o l o g i c a l  f a c t o r s  (such  a s  t h e  B e n d e r - G e s ta l t )  was i n c lu d e d ,  

and t h i s  m igh t be a c o n s i d e r a t i o n  f o r  f u t u r e  r e s e a r c h .
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Even a n o t h e r  p o s s i b l i t y  m igh t be

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

a s  s u g g e s te d  by D u r k in 's  work (1966) and even a t t e s t e d  t o  by 

P i a g e t i a n  r e s e a r c h e r s  su ch  a s  E lk in d  (1972 1974).  T hese  f a c t o r s  

i n c l u d e  t h e  home e n v i ro n m e n t ,  t h e  f r e q u e n c y  o f  b e in g  r e a d  t o  by 

p a r e n t s ,  ex p o su re  t o  r e a d in g  m a t e r i a l s  a t  an e a r l y  a g e ,  and t h e  

amount o f  t e l e v i s i o n  w a tc h in g .  A lso  t o  b e  c o n s id e r e d  a r e  t h e  l e v e l s  

o f  t h e  r e a d in g  m a t e r i a l s  th e m s e lv e s .  In  t h e  p a s t ,  r e a d i b i l i t y  

fo rm u la s  w ere  based  p r i m a r i l y  on l i n g u i s t i c  c o n s i d e r a t i o n s :  

number o f  w ords ,  s y l l a b l e s ,  s e n t e n c e s ,  e t c .  R e a d a b i l i t y  f o r m u l a s , 

m ig h t in  t h e  f u t u r e ,  b e  i n f l u e n c e d  by P i a g e t i a n  s t a g e  n o t i o n s .

I t  s h o u ld  a l s o  be m e n tio n e d  t h a t  a d d i t i o n a l  c o r r e l a t i o n a l  

a n a l y s e s  w ere  cond u c ted  t o  a s c e r t a i n  t h e  r e l a t i o n s h i p s  between 

th e  c o n s e r v a t io n  dom ains, and betw een t h e  r e a d in g  s u b s c a l e s .  In  b o th  

c a s e s ,  t h e  c o r r e l a t i o n s  p roved  t o  be s i g n i f i c a n t  and f e l l  i n t o  a 

m o d e ra te  ra n g e  ( .4  t o  . 6 ) .

I m p l i c a t i o n s  f o r  F u tu r e  R esea rc h

F u tu r e  r e s e a r c h  w i th  r e s p e c t  t o  c o n s e r v a t io n  and r e a d in g  

s h o u ld  in c lu d e  a number o f  c o n s i d e r a t i o n s .  An a c r o s s - g r a d e s  

s tu d y  would c o n s t i t u t e  even f u r t h e r  s u p p o r t  f o r  t h e  n o t i o n  o f  s t a g e .

A ls o ,  c h i l d r e n ' s  r e a d in g  a b i l i t i e s ,  a s  i n f l u e n c e d  by c o n s e r v a t io n  

c o u ld  be a s s e s s e d  on a l o n g i t u d i n a l  b a s i s :  i . e . ,  s h o r t l y  a f t e r  t r a i n i n g ,  

one y e a r  l a t e r ,  two y e a r s  l a t e r ,  e t c .  W hile t h e  p r e s e n t  s tu d y  was 

l i m i t e d  t o  c h i l d r e n  who w ere  r e a d in g  below  g ra d e  l e v e l ,  an o b v io u s  

q u e s t i o n  em erges a s  t o  t h e  p r o g r e s s  of "good" o r  p r o f i c i e n t  r e a d e r s .



I f  t h e  s o - c a l l e d  good r e a d e r s  had been  in c lu d e d  in  t h e  p r e s e n t  

s tu d y ,  how much p r o g r e s s  m igh t th e y  have  made, and what does  t h i s  

s u g g e s t  f o r  s t a g e  th e o ry ?  F u tu r e  s t u d i e s  sh o u ld  a l s o  i n c l u d e  a  

w id e r  ra n g e  o r  v a r i e t y  o f  r e a d in g  t e s t s  and r e a d in g  s k i l l s .

F u r t h e r ,  m ore r e s e a r c h  n e e d s  t o  be  done on t h e  r e l a t i o n s h i p s  

betw een c o n s e r v a t io n  a b i l i t y  and how a c h i l d  m ig h t d i s c e r n  i n f e r e n c e s  

from t h e  t e x t .  I t  would a p p e a r  t h a t  t h e  domains o f  c o n s e r v a t io n  

and r e a d in g  have moved in  a more c o n t e x t u a l  d i r e c t i o n ,  w i th  b o th  

domains p l a c in g  i n c r e a s i n g l y  more em phasis  on t a s k ,  p e r s o n ,  and 

s i t u a t i o n  v a r i a b l e s .  T h is  t r e n d  h a s  im p o r t  f o r  e d u c a t io n  in  te rm s  

o f  com bining a c o n s i d e r a t i o n  o f  t h e  c h i l d ' s  l o g i c a l  a b i l i t i e s  

w i th  n o t i o n s  o f  i n d i v i d u a l i z e d  and s e l f - p a c e d  d i a g n o s i s  and r e a d in g  

i n s t r u c t i o n .

A lso  to  b e  c o n s id e r e d  f o r  f u t u r e  r e s e a r c h  i s  t h e  a r e a  o f  

m e ta - c o g n i t i o n  in  r e a d i n g ,  i . e . ,  how aw are  i s  t h e  c h i l d  o f  t h e  

ty p e s  o f  e r r o r s  a n d /o r  r e a d i n g  s t r a t e g i e s  w hich  he  o r  sh e  u t i l i z e s ?  

And, i s  th e  a b i l i t y  t o  engage  i n  s e l f - c o r r e c t i o n  c o n s i s t e n t  w i th  

d e v e lo p m e n ta l  s t a g e s ?

I m p l i c a t i o n s  f o r  E d u c a t io n a l  P r a c t i c e .  G e n e r a l ly ,  e d u c a to r s  

have  te n d e d  t o  em phasize  t h e  r o l e  of g r a d e ,  a g e ,  SES, and IQ in  

te rm s  o f  p r e d i c t i n g  academ ic  a c h ie v e m e n t ,  and s p e c i f i c a l l y  r e a d in g  

ach ievem en t o r  p r o f i c i e n c y .  D e v e l o p m e n t a l i s t s , on t h e  o t h e r  h an d ,  

have  le a n e d  tow ard  c o n s t r u c t s  su ch  a s  s t a g e ,  c o n f l i c t ,  c o n s e r v a t i o n ,  

e t c . , in  te rm s  of how t h e  c h i l d  i s  v iew ed . The p r e s e n t  s tu d y ,  

t o  an e x t e n t ,  r e p r e s e n t e d  an i n t e r s e c t i o n  o f  t h e s e  two a r e a s .
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The f i n d i n g  t h a t  c o n s e r v a t io n  m e asu re s  r e l a t e d  b o th  p o s i t i v e l y  and 

s i g n i f i c a n t l y  t o  r e a d i n g  s k i l l s ,  i r r e s p e c t i v e  o f  m e n ta l  age  (a s  m easured  

by PPVT-R), would s u g g e s t  im p o r ta n t  a p p l i c a t i o n s  f o r  t h e  r e a d in g  t e a c h e r  

and r e a d i n g  c u r r ic u lu m s .

I f  more e x t e n s i v e  r e s e a r c h  e f f o r t s  e s t a b l i s h  c o n s e r v a t io n  a s  a p r e ­

c o n d i t i o n  f o r  r e a d i n g  s k i l l s ,  t h e n  t h e  r e a d in g  e d u c a to r  w i l l  be  f a c e d  

w i th  th e  d e c i s i o n  o f  w h e th e r  o r  n o t  t o  w a i t  f o r  t h e  c h i l d  t o  c o n s e rv e  

n a t u r a l l y ,  o r  a t t e m p t  t o  in d u c e  i t  e x p e r i m e n t a l l y ,  p r i o r  t o  fo rm a l  

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

have t o  c o n s id e r  w h e th e r  one method o f  t r a i n i n g  w i l l  work f o r  a l l  c h i l d r e n  

o r  w h e th e r  c h i l d r e n  w i l l  b e n e f i t  from d i f f e r e n t  l e v e l s  o f  t r a i n i n g ,  

a s  s u g g e s te d  by th e  p r e s e n t  s tu d y .  The r e a d in g  e d u c a to r  w i l l  a l s o  have  

t o  c o n s id e r  w h e th e r  c u r r ic u lu m  m a t e r i a l s  s h o u ld  be a t  t h e  c h i l d ’ s l e v e l

or s l i g h t l y  h i g h e r ,  as  was t h e  c a s e  w i th  t h e  p r e s e n t  s tu d y .

A no ther  im p o r ta n t  q u e s t i o n  r e v o lv e s  a round  how th e  c h i l d r e n  sh o u ld  

be grouped  i n  o r d e r  t o  m axim ize  r e a d in g  i n s t r u c t i o n .  Should  th e y  be  grouped  

a c c o rd in g  t o  d e v e lo p m e n ta l  l e v e l s ,  i r r e s p e c t i v e  o f  age  o r  g rad e?  And, 

g iv e n  th e  s u c c e s s  of t h e  many P i a g e t i a n  i n t e r a c t i o n  s t u d i e s ,  i f  c h i l d r e n  

a r e  t o  t e a c h  each  o t h e r ,  t h e n  s h o u ld  two c h i l d r e n  work t o g e t h e r  who a r e  

on th e  same c o g n i t i v e  l e v e l s ,  o r  a t  d i f f e r e n t  l e v e l s ?  As p e e r  t e a c h in g  

becomes an i n c r e a s i n g  p a r t  o f  t h e  e d u c a t i o n a l  sy s te m , b o th  m ethods w i l l  

have t o  be t r i e d  o u t .

I f  t h e  s c h o o l  c h i l d  e x h i b i t s  r e a d in g  p ro b le m s ,  i t  would a p p e a r  t h a t  

i n c l u s i o n  o f  P i a g e t i a n  t a s k s  and c o n s i d e r a t i o n  o f  d e v e lo p m e n ta l  l e v e l s  

be p a r t  o f  ongo ing  a s s e s s m e n t .  The u s e  o f  P i a g e t i a n  t a s k s  can s e r v e  a s

a v a l u a b l e  t o o l  f o r  b o th  a s s e s sm e n t  and t r a i n i n g .
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The Dog and H is Shadow

Once upon a t im e ,  a dog was w andering  abou t in  t h e  c o u n t ry .  

S udden ly , he s tum bled  upon a  b ig  p i e c e  o f  m eat.

He s t a r t e d  t o  c a r r y  i t  home in  h i s  mouth.

On h i s  way home, he came t o  a n a r ro w  b r i d g e .

The b r id g e  covered  a ru n n in g  s t re a m .

As he  s t a r t e d  to  c r o s s  t h e  b r i d g e ,  he  looked  down and saw h i s  

own shadow r e f l e c t e d  i n  t h e  w a te r .

T h in k in g  i t  was a n o th e r  dog and a n o t h e r  p i e c e  o f  m e a t ,  he w anted  

t o  have t h a t  a l s o .

He snapped  a t  t h e  shadow.

But a s  he  opened h i s  m outh , t h e  p i e c e  o f  meat f e l l  o u t .

I t  d ropped  i n  t h e  w a te r  and was l o s t  f o r e v e r .

(A e so p 's  F a b le s ,  T r a n s l a t i o n  by V.S. Vernon, Avenel Books, NY)
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Grumble and The E lf

Once upon a t im e ,  t h e r e  was a mean man named Grumble.

One d ay ,  Grumble, saw a t i n y  e l f  i n  t h e  woods.

Grumble s a i d ,  "An e l f  a lw ays  h as  a  huge p o t  o f  g o ld . "

" I ' l l  make t h i s  e l f  t a k e  me t o  h i s  p o t  o f  g o l d . "

Grumble to o k  h o ld  o f  t h e  e l f .

The e l f  s h o u te d ,  "L et me g o !"

Grumble s a i d ,  "Take me to  your p o t  o f  g o l d . "

"Then I ' l l  l e t  you g o !"

The e l f  to o k  Grumble t o  a  b ig  t r e e .

The e l f  s a i d ,  "The g o ld  i s  b u r i e d  u n d e r  t h i s  t r e e . "

" Y o u ' l l  have  t o  d ig  v e ry  deep to  g e t  i t . "

Grumble s a i d ,  " I ' l l  need  a  s h o v e l  to  d ig  w i t h . "

" I ' l l  go home and g e t  o n e . "

"But f i r s t  I ' l l  m ark t h e  t r e e  so  t h a t  I  can f i n d  i t  a g a i n . "

Grumble to o k  o f f  h i s  re d  s c a r f  and pu t  i t  on t h e  b ra n c h  o f  a  t r e e .

He s a id  t o  t h e  e l f ,  "P rom ise  you w o n 't  t a k e  my s c a r f  o f f  t h e  t r e e . "

The e l f  s a i d ,  " I  p ro m is e !"

Grumble r a n  home to  g e t  a s h o v e l .

When Grumble r e t u r n e d ,  he looked  f o r  t h e  t r e e  w i th  t h e  re d  s c a r f .  

The e l f  had k ep t  h i s  p ro m ise .

He had n o t  ta k e n  G ru m b le 's  s c a r f  o f f  t h e  t r e e .

I n s t e a d ,  he had p u t  a s c a r f  on ev e ry  t r e e .

Grumble began t o  y e l l  and scream  and stamp h i s  f o o t .

But t h e  e l f  was now here t o  be found .

So Grumble began to  d ig ,  and he may s t i l l  be d ig g in g !
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The Boy Who C ried  W olf

Once upon a t im e ,  t h e r e  was a s h e p h e r d ' s  boy who was te n d in g  a 

f l o c k  o f  sh eep .  .

The boy th o u g h t  i t  would be  fun  t o  f o o l  t h e  p e o p le  in  t h e  n e a rb y

v i l l a g e ,  by p r e te n d in g  t h a t  a w o lf  was a t t a c k i n g  th e  sh eep .

So th e  boy c r i e d :  Wolf! Wolf!

The p e o p le  from th e  v i l l a g e  came ru n n in g ,  and th e  boy la u g h ed  a t  

them.

He d id  t h i s  a second and th e n  a t h i r d  t im e .

Each t im e ,  t h e  p e o p le  came ru n n in g  b u t  saw no w o lf .

F i n a l l y ,  a w o lf  r e a l l y  d id  come.

The boy c r i e d  Wolf a s  loud  a s  he  c o u ld .

But t h i s  t im e ,  t h e  p e o p le  in  t h e  v i l l a g e  d i d n ' t  pay any a t t e n t i o n .  

The w olf  th e n  a t e  up a l l  t h e  sheep .

(A e so p 's  F a b le s ,  T r a n s l a t e d  by V.S. V ernon, A venel Books, NY)
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The Gold Dust

Once upon a t im e ,  t h e r e  was a man who owned a huge sa c k  o f  g o ld .

One day , he had t o  go on a  lo n g  jo u r n e y ,  so he b ro u g h t  t h e  s a c k  t o  h i s  f r i e n d .

He s a i d  t o  h i s  f r i e n d ,  " P le a s e  w atch  t h i s  s a c k  of g o ld  d u s t  f o r  me u n t i l  

I  r e t u r n . "

" Y e s ,"  s a i d  t h e  f r i e n d ,  " I t  w i l l  be s a f e  w i th  me!"

When t h e  man r e t u r n e d  from h i s  t r i p ,  he  went t o  h i s  f r i e n d .

" I  have  bad n ew s ,"  s a i d  t h e  f r i e n d .

"Your g o ld  h a s  tu r n e d  i n t o  s a n d ."

The man was v e ry  unhappy.

But t h e r e  was l i t t l e  h e  c o u ld  do , so  he  went home.

L a t e r ,  t h e  f r i e n d  came t o  him.

" I  am go ing  on a long  j o u r n e y ,  may I  l e a v e  my l i t t l e  son w i th  you?"

" Y e s ,"  s a id  t h e  man. "He w i l l  be  s a f e  w i th  me!"

So th e  young son s t a y e d  w i th  t h e  man.

Then t h e  man bough t a p a r r o t  and t r a i n e d  him t o  s a y :

" F a t h e r ,  s e e  what I ’ve  tu r n e d  i n t o ! "

When t h e  b o y 's  f a t h e r  r e t u r n e d ,  he asked  t h e  man:

"WTh e r e  i s  my son?"

"H ere he i s , "  s a id  t h e  man, p o i n t i n g  t o  t h e  p a r r o t .

" F a t h e r ,  s e e  what I ’ve  tu r n e d  i n t o ! "  s a i d  t h e  p a r r o t .

The f a t h e r  was v e ry  ang ry  and s h o u te d ,

" D o n 't  be  f o o l i s h ,  boys d o n ' t  t u r n  i n t o  p a r r o t s ! "

Where i s  my son?"

The man r e p l i e d ,  " In  a c o u n t ry  w here g o ld  d u s t  t u r n s  i n t o  sa n d ,  boys can 

t u r n  i n t o  p a r r o t s . "

"F ind  my go ld  d u s t  and I ' l l  t a k e  you t o  y o u r  s o n ."

So t h e  f a t h e r  went and g o t  t h e  g o ld  d u s t ,  and t h e  man to o k  him t o  h i s  son .



119

APPENDIX E 

C o n s e rv a t io n  P r e - T e s t s

Number C o n s e rv a t io n  (6 r e d  c h i p s ,  6 y e l lo w  c h ip s )

a. Top row ( r e d )  e l o n g a te d ,  bo ttom  row y e l lo w  re m a in s  same.

b. Top row (y e l lo w )  to u c h in g ,  r e d  p la c e d  i n  t i n y  p a p e r  cup.

c. Top row (4 r e d )  e lo n g a te d ,  y e l lo w  bo ttom  row rem a in s  same.

Leng th  C o n s e rv a t io n  ( re d  and y e l lo w  p i p e c l e a n e r s )

a .  Red h o r i z o n t a l -  y e l lo w  cu t i n t o  t h r e e  p i e c e s  p la c e d  v e r t i c a l l y  u n d e rn e a th

b. Y ellow  h o r i z o n t a l -  r e d  v e r t i c a l

c. Red h o r i z o n t a l -  p i e c e  cu t  from y e l lo w  p la c e d  on v e r t i c a l  

Mass C o n s e rv a t io n  ( re d  and y e l lo w  P laydoh  b a l l s )

a .  Red b a l l  c o n v e r te d  i n t o  s a u s a g e .

b. Y ellow  b a l l  i s  c u t  i n t o  3 s a u s a g e s

c. Red b a l l  ( i n i t i a l l y  r e d  P laydoh  i s  added) made i n t o  1 s a u s a g e .

Weight C o n s e rv a t io n  (Red and Y ellow  P laydoh  b a l l s ,  c h i l d  i n i t i a l l y  h o ld s  in  h an d s )

a .  Y ellow  b a l l  i s  made i n t o  2 p an ca k es .

b. Red b a l l  i s  made i n t o  1 pancake

c. Yellow b a l l  ( p ie c e  i n i t i a l l y  removed) made i n t o  2 p an c a k e s .

Area C o n s e rv a t io n  (2 Y ellow  p a p e r  s q u a r e s  w i th  l i t t l e  r e d  s q u a r e s )

a .  Red s q u a re  i s  p l a c e d  in  bo ttom  r i g h t  c o m e r .

b. Red s q u a re  i s  c u t  i n  hy h th e n  moved fo rw a rd .

c. Red r e c t a n g l e  i s  p l a c e d  i n  bo ttom  r i g h t  c o m e r .
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C o n s e rv a t io n  T r a in in g  Tasks 

Number C o n s e rv a t io n  (Red and b lu e  round wooden b ead s )

a .  S t r i n g  w i th  b lu e  b e a d s  fo rm ing  a l i n e ,  r e d  beads  in  a c i r c l e .

b .  S t r i n g  w i th  r e d  b ead s  in  l i n e ,  lo o s e  b l u e  b ead s  form a  c i r c l e .

c. B lue b ead s  on a s t r i n g  fo rm ing  a l i n e ,  2 r e d  b ead s  added t o  c i r c l e  s t r i n g .  

L en g th  C o n s e rv a t io n  (Red and b lu e  p i p e - c l e a n e r s )

a .  B lue  p i p e c l e a n e r  h o r i z o n t a l -  r e d  p i p e c l e a n e r  45 d g re e  r i g h t  a n g le

b. Red p i p e c l e a n e r  h o r i z o n t a l -  b lu e  c u t  in  45 d e g re e  r i g h t  a n g le

c .  B lue p i p e c l e a n e r  h o r i z o n t a l -  lo n g e r  re d  p i p e c l e a n e r  45 d e g re e  r i g h t  a n g le  

Mass C o n s e rv a t io n  (Red and  b lu e  P lay d o h  b a l l s )

a .  B lue b a l l  i s  t r a n s f o r m e d  i n t o  3 r i n g s .

b .  Red b a l l  i n t o  1 l a r g e  r i n g .

c .  B lue b a l l  ( p ie c e  i n i t i a l l y  s u b t r a c t e d ) ,  th e n  made i n t o  3 r i n g s  

W eight C o n s e rv a t io n  (Red and b lu e  P lay d o h  b a l l s )

a .  Red b a l l  made i n t o  h o r s e s h o e ,  b lu e  b a l l  p la c e d  a t  one end.

b . B lue  b a l l  i n t o  h o r s e s h o e - r e d  b a l l  c u t  i n  % p la c e d  a t  one end

c. Red b a l l  ( i n i t i a l l y  p i e c e  added) i n t o  h o r s e s h o e ,  b lu e  b a l l  a t  one end. 

A rea  C o n s e rv a t io n  (Red p a p e r  s q u a r e s ,  s m a l l e r  b lu e  s q u a r e s )

a .  B lue cu t  in  th e n  made i n t o  i n v e r t e d  T s h a p e ,  p la c e d  on r e d .

b .  B lue  p la c e d  on d ia g o n a l .

c .  B lue  c u t  in  %, p i e c e  removed, p la c e d  on d ia g o n a l .
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C o n s e rv a t io n  P o s t - T e s t s

Number C o n s e rv a t io n  (Green and y e l lo w  m a rb le s ,  p l a s t i c  cups)

a .  Green m a rb le s  i n t o  2 s m a l l e r  c o n t a i n e r s .

b .  Y ellow  m a rb le s  i n t o  1 l a r g e  c o n t a i n e r .

c .  Green ( I n i t i a l l y  s u b t r a c t e d )  i n t o  2 c o n t a i n e r s .

L en g th  C o n s e rv a t io n  ( k n o t t e d  s t r i n g s )

a .  1 s t r i n g  p la c e d  in  h o r i z o n t a l  p o s i t i o n ,  2nd s t r i n g  c u t  i n  % and 

p la c e d  i n t o  2 to u c h in g  c u rv e s  above h o r i z o n t a l  s t r i n g

b .  1 s t r i n g  h o r i z o n t a l -  2nd s t r i n g  p la c e d  i n t o  2 to u c h in g  c u rv e s  above o th e r .

c .  1 s t r i n g  h o r i z o n t a l -  % c u t  o f f ,  s m a l l e r  s t r i n g  made i n t o  2 to u c h in g  c u rv e s .

Mass C o n s e rv a t io n  (B e a k e r s ,  cups and w a t e r ) - i n i t i a l l y  p r e s e n te d  i n  2 e q u a l  cups .

a .  W ater i s  p ou red  i n t o  l a r g e  b e a k e r .

b . W ater i s  poured  i n t o  2 s m a l l e r  b e a k e r s .

c. (W ater i n i t i a l l y  added) p o u red  i n t o  b e a k e r .

Weight C o n s e rv a t io n  (Sand, s m a l l  p l a s t i c  m e a su r in g  cups)

a .  Sand p ou red  i n t o  3 s m a l l e r  cups.

b .  Sand p o u red  i n t o  l a r g e r  cup.

c . Sand (some i s  removed) and poured  i n t o  3 s m a l l e r  cups .

A rea C o n s e rv a t io n  (Green c a rd b o a rd  s q u a r e s ,  l i t t l e  r e d  h o u s e s ) .

a .  2 g re e n  s q u a r e s ,  3 h o u ses  form t r i a n g l e  in  1 s q u a r e .

b .  Green s q u a r e  c u t  in  h ,  h o u s e s  p la c e d  in  t r i a n g l e  in  b a se

c. 2 g re e n  s q u a r e s ,  r e d  house  rem oved, o u t e r  a r e a  l a r g e r
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T r a d i t i o n a l  Reading M a t e r ia l s

S e s s io n  1:

P ip th o n g s  and D ig rap h s  The e x p e r im e n te r  h o ld s  up a c a rd  w i th  

a s t im u lu s  word p r i n t e d  on i t .  The c h i l d  w i l l  be  a sk ed  to  r e a d  th e  

word on th e  c a r d .  The e x p e r im e n te r  w i l l  th e n  p o i n t  t o  a p a r t  o f  th e  

word on th e  s t im u lu s  c a r d ,  f o r  exam ple , th e  ew in  new, and a s k  th e  

c h i l d  t o  re a d  th e  sound. The c h i l d  i s  th e n  asked  t o  r e a d  4 o t h e r  words 

t h a t  c o n t a in  t h e  same sound a s  on th e  s t im u lu s  c a rd .  The c h i l d  w i l l  be 

a id e d  in  r e a d in g  th e  s t im u lu s  w ords o n ly ,  and w i l l  r e c e i v e  cues  o r  prom pts  

in  r e a d in g  th e  o t h e r  w ords .

S tim u lu s  Words (P ip th o n g s )

New (grew, s tew , f l e w ,  nephew)

b oy ( t o y ,  p lo y ,  e n jo y ,  d e s t r o y )

book ( to o k ,  shook , lo o k ,  co o k in g )

now (plow , cow, a l lo w ,  how)

ou t ( c lo u d ,  p ro u d ,  c o u n t ,  lo u d )

S tim u lu s  VJords (D ig rap h s )  

what (why, w here ,  when, w hich)

s h e l l  ( s h ip ,  s h a k e ,  s h a r p ,  s h e e t )

c h a i r  (change ,  check ,  c h a s e ,  c h a r t )

t_he ( th e n ,  them, t h e y ,  t h i s )

phone (phony, p h r a s e ,  p h o to ,  phantom)

Compound Words The e x p e r im e n te r  e x p l a in s  t h a t  a compound word 

i s  a b ig  word t h a t  c o n t a i n s  two s m a l l e r  w ords. The e x p e r im e n te r  h o ld s  

up a c a rd  w i th  th e  word snowman, and th en  a s k s  t h e  c h i l d  what two s m a l l e r  

words make up t h i s  word. The c h i l d  i s  th e n  shown te n  c a rd s  w i th  t e n  

compound words and in  each  case  i s  asked  t o  re a d  th e  two s m a l le r  w ords
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t h a t  make up th e  compound word. The t e n  words t o  be d i s p la y e d  a r e :  

a i r p o r t ,  ro w b o a t,  m a i lb o x ,  . d r u g s t o r e ,  s k y s c r a p e r ,  s u n s h in e ,  c a rd b o a rd ,  

f l a s h l i g h t ,  b a r n y a r d ,  b a s e b a l l ) .

The c h i l d  w i l l  th e n  be  g iv e n  a l i s t  of t e n  s e n te n c e s  c o n t a in in g

t h e s e  w ords ,  and w i l l  be a sk ed  t o  re a d  t h e  s e n te n c e s  a lo u d  and th e n

re a d  th e  compound word. The t e n  s e n te n c e s  a r e :

The p la n e  lan d ed  a t  th e  a i r p o r t .

The g i r l s  u sed  a row boat t o  c r o s s  th e  la k e

Put th e  l e t t e r  in  th e  m a ilb o x .

We bought gum a t  t h e  d r u g s t o r e .

Look a t  th e  t a l l  s k y s c r a p e r .

The s u n s h in e  i s  v e ry  b r i g h t .

The box i s  made of c a rd b o a rd .

I  c o u l d n ' t  se e  so I go t a f l a s h l i g h t .

T here  a r e  many an im a ls  in  t h e  b a rn y a rd .

My f a t h e r  go t  t i c k e t s  f o r  th e  b a s e b a l l  game.

S e s s io n  2 : (Nouns, V erbs , A d j e c t i v e s ,  and A d v erb s /  Antonyms and Synonyms)

Nouns The e x p e r im e n te r  t e l l s  t h e  c h i ld  t h a t  a noun i s  th e  name o f  a 

p e r s o n ,  p l a c e ,  o r  t h i n g .  The e x p e r im e n te r  th e n  h o ld s  up a ca rd  sum m arizing 

t h i s  r u l e .  The e x p e r im e n te r  p r o v id e s  v e r b a l  exam ples ,  and th e n  a s k s  th e  

c h i l d  f o r  exam ples ,  The c h i l d  i s  th e n  asked  t o  re a d  f i v e  s e n te n c e s  a loud  

and t o  r e a d / i d e n t i f y  th e  noun in  each s e n te n c e .

D o n 't  f o r g e t  t o  e a t  your d in n e r .

B ring  y o u r  b ik e  in  to  be f i x e d .

The s t o r e  w i l l  open l a t e r .

The dog was hungry .

The baby was c r y in g .

Ve r b s . The e x p e r im e n te r  t e l l s  th e  c h i l d  t h a t  a v e rb  i s  an a c t i o n
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word, and h o ld s  up a c a rd  s t a t i n g  t h i s  r u l e .  The e x p e r im e n te r  p r o v id e s  

ex am p les ,  and th e n  a s k s  t h e  c h i l d  f o r  exam ples .  The c h i l d  i s  th e n  asked  

t o  i d e n t i f y  f i v e  v e r b s  i n  f i v e  s e n t e n c e s .

The h o t  sun m e l te d  th e  snow.

We p l a n t e d  f lo w e rs  in  t h e  S p r in g .

May and B i l l  p la y e d  a game of c h e c k e r s .

You can l i g h t  a c a n d le  w i th  a m atch .

She d id  n o t  r e t u r n  my book.

A d j e c t i v e s . The e x p e r im e n te r  t e l l s  t h e  c h i l d  t h a t  a d j e c t i v e s  a r e  

words t h a t  d e s c r i b e  nouns . A c a rd  i s  h e ld  up w i th  t h i s  r u l e .  The c h i ld  

i s  th e n  asked  to  c o r r e c t l y  i d e n t i f y  f i v e  a d j e c t i v e s  in  f i v e  s e n te n c e s .

I  was happy to  win f i r s t  p r i z e .

The l i o n  made a loud  n o i s e .

There  a r e  many c o ld  days i n  th e  w i n t e r .

Who w i l l  wash th e  d i r t y  d i s h e s ?

I  w i l l  t a k e  a ho t  b a t h  when I  g e t  home.

A dverbs . The c h i ld  i s  t o l d  t h a t  an ad v e rb  m o d i f i e s  a v e r b .  A 

c a rd  i s  h e ld  up w i th  t h i s  r u l e .  The e x p e r im e n te r  g iv e s  an exam ple:

The man wa lk e d  q u i c k l y . Q u ick ly  i s  t h e  word (ad v e rb )  w hich d e s c r ib e d  

how th e  man w alked . The c h i l d  i s  th e n  ask ed  to  read  f i v e  s e n te n c e s  

and i d e n t i f y  th e  f i v e  a d v e rb s .

The l i o n  r o a r e d  lo u d ly  a t  t h e  c i r c u s .

We worked h a rd  to  do a good jo b .

P l e a s e  t r y  t o  g e t  home e a r l y .

I t  su d d en ly  s t a r t e d  t o  r a i n .

The mouse ra n  s lo w ly  a c r o s s  t h e  f l o o r .

Synonyms and Antonyms The e x p e r im e n te r  t e l l s  t h e  c h i l d  t h a t  some 

words look  d i f f e r e n t ,  bu t  have  a s i m i l a r  m ean ing , f o r  exam ple,
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unhappy and s a d . The e x p e r im e n te r  th e n  t e l l s  t h e  c h i l d  t h a t  some word 

p a i r s  h av e  o p p o s i t e  m e an in g s ,  f o r  exam ple ,  u£  and down. The c h i l d  

i s  a sk ed  f o r  exam ples  of synonyms and antonym s. The c h i l d  i s  th e n  

p ro v id e d  w i th  20 mixed c a r d s ,  and asked  t o  make c o r r e c t  synonym/antonym 

p a i r i n g s .

( f a s t -  q u ic k ,  b u i ld -m a k e ,  s h u t - c l o s e ,  b e g i n - s t a r t ,  h a p p y -g la d ,  b e f o r e -  

a f t e r ,  r i g h t - w r o n g ,  b o t to m - to p ,  w i n - l o s e ,  h ig h - lo w ) .

Ses s i o n  3: (S to ry  Sequencing  and R ead ing  f o r  F a c t s )

S to ry  S e q u e n c in g . The e x p e r im e n te r  t e l l s  t h e  c h i l d  t h a t  a l l  s t o r i e s  

have a b e g in n in g ,  m id d le ,  and e n d in g .  For exam ple:

J a n e  woke up in  t h e  m orn ing .

J a n e  go t  h e r  b ik e  and went t o  s c h o o l .

J a n e  came home from s c h o o l  a t  3 o ' c l o c k .

The c h i l d  i s  asked  what happened f i r s t ,  n e x t ,  and l a s t .  The e x p e r im e n te r  

th e n  s a y s  to  t h e  c h i l d ,  I would l i k e  you to  read  t h e s e  s t o r i e s ,  p la c e  

a 1 t o  what happened f i r s t ,  a two n e x t  t o  what happened seco n d ,  and a 

t h r e e  n e x t  t o  what happened l a s t .  ( S t o r i e s  a r e  in  l a r g e  p r i n t  on d i t t o  s h e e t s )

a)  Cars c o u ld  n o t  go on th e  ro ad .

I t  r a in e d  f o r  t h r e e  h o u r s .

The ro ad  was f i l l e d  w i th  w a te r  from a s to rm .

b) J a n e ' s  dog jumped o v e r  th e  fe n c e  and ran  away.

A g i r l  down th e  b lo c k  found J a n e ' s  dog.

Ja n e  lo o k ed  and lo o k e d  f o r  h e r  dog.

c) Bob and h i s  dog w ere  v e ry  t i r e d .

Bob p la y e d  games w i th  h i s  dog a l l  n i g h t .

Bob go t  a dog f o r  h i s  b i r t h d a y .
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d) The g i r l s  w ere w a lk in g  a lo n g  and found th e  money.

Money was ly in g  on t h e  g round .

The g i r l s  r e t u r n e d  t h e  money and g o t  a rew ard .

e )  The s h ip  t r i e d  t o  s a i l  away from t h e  s h a rk .

The s h ip  sank  in  t h e  w a te r .

A s h a rk  swam i n t o  a s h ip .

R ead ing  f o r  F a c t s  . The e x p e r im e n te r  e x p l a in s  t o  t h e  c h i l d  t h a t  s t o r i e s  

c o n ta in  s e n te n c e s  o r  s t a t e m e n t s  t h a t  a r e  t r u e ,  i . e . ,  t h e s e  a r e  f a c t s  t h a t  

can be p roven  and checked  in  t h e  s t o r y .  For exam ple, i f  a s t o r y  s a i d  t h a t  

Mary was w ea r in g  a g re e n  h a t ,  and I  s a i d  t o  you t h a t  Mary was w e a r in g  

a y e l lo w  h a t ,  would t h a t  b e  t r u e  o r  f a l s e ?  D is c u s s  t h e s e  te rm s  w i th  

c h i l d  and make s u r e  t h a t  th e y  u n d e r s ta n d  th e  m eaning.

The e x p e r im e n te r  th e n  p ro c e e d s  t o  say  to  th e  c h i l d ,  I  am go in g  to  

r e a d  a s t o r y  t o  you. A f te rw a rd s  I  am go in g  to  a sk  you some q u e s t i o n s  

ab o u t t h e  s t o r y .  P l e a s e  t e l l  me i f  each  q u e s t i o n  i s  t r u e  o r  f a l s e .

Cam els

A camel l i v e s  in  ho t  c o u n t r i e s .

He t r a v e l s  m o s t ly  o v e r  sandy d e s e r t s .

He can go f o r  a long  t im e  w i th o u t  a d r i n k  o f  w a te r .

A camel may have one humps o r  two.

Food and w a te r  a r e  s t o r e d  in  h i s  humps.

T r u e / F a l s e  q u e s t i o n s

A camel s t o r e s  w a te r  in  h i s  humps.

A cam el l i v e s  in  a c o ld  snow}7 c o u n t ry .

He goes  on sandy d e s e r t s .

Camels may have fo u r  humps.

Camels d o n ' t  e v e r  n eed  a d r i n k  o f  w a te r .
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S ess io n  4 : R ead ing  f o r  t h e  Main Id ea

The e x p e r im e n te r  t e l l s  t h a t  each  s t o r y  h a s  a main id e a .  F u r t h e r ,  

a main i d e a  an sw ers  q u e s t i o n s  p e r t a i n i n g  t o  who, w h a t ,  why, w here ,  o r  

when. Examples o f  each  a r e  g iv e n  to  th e  c h i l d ,  and th e n  t h e  c h i l d  i s  

t o l d  t h a t  som etim es a main id e a  can be found in  th e  f i r s t  o r  l a s t  

s e n te n c e  o f  t h e  s t o r y .

The c h i l d  i s  th e n  g iv e n  a p r a c t i c e  s t o r y :

In d ia n  c h i l d r e n  had many t o y s .

They u sed  s t i c k s ,  s e e d s ,  r o c k s ,  and s h e l l s .

They made to y s  out o f  t h e  t h i n g s  t h a t  th e y  found .

They had fun w i th  t h e i r  t o y s .

B es t o f  a l l ,  t h e i r  to y s  w ere f r e e .

The e x p e r im e n te r  th e n  s a y s  t o  t h e  c h i l d ,  su p p o s in g  t h a t  you w ere  g iv e n  

t h r e e  p o s s i b l e  c h o ic e s  f o r  t h e  main i d e a ,  can you p i c k  t h e  b e s t  one?

a )  How much In d ia n  to y s  c o s t .

b) Where In d ia n  c h i l d r e n  bough t t h e i r  t o y s .

c) What In d ia n  c h i l d r e n ' s  to y s  w ere l i k e .

The e x p e r im e n te r  d i s c u s s e s  t h e  c h i l d ' s  a n s w e rs ,  and a s k s  t h e  c h i l d  t o

r e a d  t h e  n e x t  f i v e  s t o r i e s  and p i c k  ou t  t h e  main id e a .

S t o r i e s  f o r  t h e  Main Id e a

a) Leo H irsc h  was a s c i e n t i s t  who lo v e d  making new k in d s  of candy.

In 1896, he made candy t h a t  was shaped  l i k e  a r o l l .

When he f i n i s h e d ,  he  th o u g h t  o f  h i s  d a u g h te r  " T o o t s i e . "

Then he  had an i d e a ,  he  would name h i s  new candy , T o o t s i e  R o l l .

Leo wrapped each  T o o t s i e  R o l l  in  a p i e c e  of p a p e r  and s o ld  them 

each  f o r  one c e n t .

The main id e a  of t h i s  s t o r y  i s :



a) a man who lo v e d  candy
b) how a p i e c e  o f  candy g o t  i t s  name
c) what k in d s  o f  candy w ere  e a te n  y e a r s  ago

b) When I n d i a n t  c h i l d r e n  w ere  b o rn ,  th e y  w ere  g iv e n  n icknam es l i k e  

F l a t  Head, Big T e e th ,  and No Nose. The c h i l d r e n  had t o  keep  t h e s e

names u n t i l  th e y  d id  a good deed o r  a b ra v e  t h i n g .  Then th e y

c o u ld  t a k e  a b e t t e r  name.

The main id e a  o f  t h i s  s t o r y  i s :

a) games t h a t  In d ia n  c h i l d r e n  p la y

b) In d ia n  names

c) How I n d ia n  c h i l d r e n  go t  b e t t e r  names.

c) Many y e a r s  ag o ,  p e o p le  wore h a t s  in d o o r s .  P eo p le  even wore h a t s  

a t  m e a ls .  P eo p le  had good r e a s o n ,  b e c a u se  in  t h o s e  d a y s ,  h o u ses  w ere  

n o t  h e a t e d .  P e o p le  w ere  a b l e  t o  keep  t h e i r  h ead s  warm by w ea r in g  h a t s  

in d o o r s .  I t  h e lp e d  t o  cu t  down on t h e  number of c o l d s .

The main id e a  o f  t h i s  s t o r y  i s :

a) Why p e o p le  wore h a t s  in d o o r s .

b) How p e o p le  a t e  t h e i r  m e a ls .

c) Why p e o p le  caugh t c o ld s .

d) What i s  th e  s m a l l e s t  town in  t h e  U n i te d  S t a t e s ?  Some

s t u d e n t s  in  a geog raphy  c l a s s  lo o k e d  a t  many maps. They found

th e  answ er. The s m a l l e s t  town was A lv in ,  N o r th  C a r o l in a .  Only 

te n  p e o p le  l i v e  t h e r e .

a) Why a town was so s m a l l .

b) What t h e  s m a l l e s t  town was?

c) Where t h e  s m a l l e s t  town can be found .

e) In  th e  e a r l y  1 8 6 0 's ,  t h e r e  w ere no t r a i n s  to  c a r r y  l e t t e r s  a c r o s s  

t h e  U n ite d  S t a t e s .



S e s s io n  5: ( P r e d ic t i n g  S to r y  Outcomes and Drawing I n f e r e n c e s )

S to ry  Outcomes. The e x p e r im e n te r  t e l l s  th e  c h i l d  t h a t  a l l  

s t o r i e s  have  an e n d in g .  The e x p e r im e n te r  th e n  t e l l s  t h e  c h i l d  t h a t  

i f  t h e  end ing  i s  l e f t  ou t o f  t h e  s t o r y ,  t h e r e  i s  enough in f o r m a t io n  

to  g u e ss  what w i l l  happen. For exam ple ,

I  was w a lk ing  home.

1 dropped a book.

What would happen n e x t?  The c h i l d  th e n  r e p l i e s ,  p i c k  up t h e  book, 

o r  t h e  e q u i v a l e n t .  The e x p e r im e n te r  th e n  a s k s  t h e  c h i l d  t o  r e a d  

some s t o r i e s  a lo u d  and p i c k  t h e  b e s t  end ing  f o r  t h e  s t o r y .

1) Bob was ru n n in g  down t h e  i c y  s t r e e t .

Sudden ly , he f e l t  h i s  f e e t  f l y i n g  from under  him.

The n e x t  moment, he was

a )  f l a t  on h i s  back .

b) i c e - s k a t i n g

c) jum ping  up and down.

2) Mr. Smith ran  ou t  o f  h i s  s t o r e .

Help! H elp! he s h o u te d ,  " I ' v e  been ro b b e d ."

The po licem an  came ru n n in g  a round  t h e  c o r n e r .

The po licem an

a) bought som eth ing  in  Mr. S m i th 's  s t o r e .

b) w ro te  som eth ing  in  h i s  n o te b o o k .

c) ra n  a f t e r  t h e  t h i e f .

3) P a u l  was g e t t i n g  d r e s s e d  t o  go t o  s c h o o l .

He p u t  on h i s  m i t t e n s ,  heavy c o a t ,  and b o o ts .

D o n 't  f o r g e t  y ou r  wool h a t ,  s a i d  mom.

P au l s te p p e d  o u t s i d e  i n t o  t h e :

a)  fog b) s u n s h in e  c) snow
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S to ry  Outcom es. The exam iner  t e l l s  t h e  c h i l d  t h a t  a l l  s t o r i e s  

have id e a s  t h a t  a r e  n o t  a lw ays  d i r e c t l y  s t a t e d .  Sometimes you have  t o

g u e ss  from th e  in f o r m a t io n  g iv e n  in  t h e  s t o r y .  The e x p e r im e n te r

r e l a t e s  t h i s  t o  s t o r y  outcom es done t h e  p r e v io u s  t im e .

The e x p e r im e n te r  th e n  say s  t o  t h e  c h i l d ,  I  would l i k e  you to  

l i s t e n  t o  t h e s e  s t o r i e s ,  and t r y  t o  u se  t h e  words in  t h e  s t o r y  t o  

g u ess  what t h e s e  p e o p le  do.

1) The b la d e s  o f  t h e  cho p p er  went round and round . The n o i s e  

th e y  made w ere m usic  t o  J o e ' s  e a r s .  Then J o e  saw th e  la n d in g  

s t r i p  b e n e a th  him. He la n d e d  h i s  c h o p te r  on a t a l l  b u i l d i n g  and 

h i s  p a s s e n g e r s  go t  o f f .  (What k in d  o f  jo b  d id  J o e  have?)

2) Mary c a r r i e d  h e r  bag o f  s u p p l i e s  w i th  h e r  as  she  went from 

one cage  t o  a n o th e r .  F i r s t ,  sh e  went t o  se e  a s i c k  monkey t h a t  

needed a s h o t .  A f te r  t h a t ,  sh e  p u l l e d  a t i g e r ' s  b roken  t o o t h  and 

gave him a p i l l  (What k in d  o f  jo b  d id  Mary have?)

3) Tom pu t on h i s  h a rd  h a t  and s te p p e d  i n t o  t h e  e l e v a t o r .

When i t  s to p p ed  u n d e rg ro u n d ,  he tu r n e d  on h i s  h a t  lamp and go t  o f f .

Then he made a h o le  in  t h e  ro c k .  Soon h i s  h e l p e r  came by to  h e lp  

him b l a s t  t h e  ro c k s  lo o s e  (What k ind  of jo b  d id  Tom h av e? )

4) The shop was f u l l  o f  f u r n i t u r e .  L inda was d u s t i n g  a c lo c k  

when a cus tom er w alked in .  "May I  h e lp  y o u ,"  s a i d  L in d a .

Yes, s a id  t h e  man, I ' d  l i k e  t o  buy t h i s  t a b l e .  How much does  

i t  c o s t?  L inda r e p l i e d  t h a t  i t  was t e n  d o l l a r s .  The man 

p a id  f o r  i t .  (What k in d  o f  jo b  d id  L inda  h a v e ) .
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