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THE PERFORMANCE OF CHILDREN OF DIFFERENT RACES, SEX, AND 

GEOGRAPHIC AREAS ON SELECTED PIAGET CONSERVATION TASKS

CHAPTER I

INTRODUCTION

The i n t e l l e c t u a l  o r  c o g n i t iv e  development o f  c h i l d ­

ren  has been a m ajor concern  o f  e d u c a to rs  and e d u c a t io n a l  

p la n n e rs  f o r  some t im e . There i s  a co n t in u in g  search  to  

i d e n t i f y  th e  f a c t o r  o r  f a c t o r s ,  i f  any, t h a t  in f lu e n c e  th e  

r a t e  a t  which a c h i ld  develops c o g n i t iv e ly .

During th e  p a s t  f i f t e e n  y e a rs  new laws concern ing

equa l r i g h t s  ( C iv i l  R igh ts  A ct, 1964)^ and schoo l deseg rega-
2

t i c n  by b u s in g  (1971-72) , c r e a te d  a g r e a t  need f o r  r e s e a r c h  

i n  th e  a re a  o f  c h i l d r e n 's  i n t e l l e c t u a l  a b i l i t y .  Namely, 

th e s e  laws have changed th e  e d u c a t io n a l  make-up o f  schoo ls  

in  t h a t  a l l  r a c e s  o f  c h i ld re n  a re  combined in  the  same 

le a rn in g  s i t u a t i o n .  The n e c e s s i t y  to  c lo s e  s e v e ra l  sm all 

r u r a l  and suburban schoo ls  in  some c i t i e s  adds a second 

dim ension to  th e  a l re a d y  complex s i t u a t i o n .

^ C iv i l  R igh ts  A ct, 1964, D is c r im in a t io n  by r a c e ,  
c o lo r ,  o r  c ree d  u n law fu l.

2
D ese g reg a tio n  o f  schoo ls  by b u s in g .  F e d e ra l  Court 

O rder, 1971-72, Oklahoma C i ty ,  Oklahoma.
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For a s u c c e s s fu l  a p p l i c a t io n  o f  P i a g e t ' s  id e a s  to  

be made on th e  p a r t  o f  e d u c a to r s ,  a number o f  q u e s t io n s  must 

be i n v e s t ig a t e d .

One o f  th e  q u e s t io n s  in  need o f  f u r t h e r  r e s e a rc h  

concerns what e f f e c t s ,  i f  any, environm ent (g eo g rap h ic a l  

a rea )  o r  r a c e  have on c h i l d r e n 's  c o g n i t iv e  development. This 

s tudy  in v e s t i g a t e d  th e s e  f a c t o r s ,  u s in g  co n se rv a t io n  ta s k s  

as measures o f  c o g n i t iv e  development. B lack , W hite, and 

In d ia n  c h i ld r e n  from u rban , suburban, and r u r a l  a rea s  se rved  

as ex p e r im en ta l  s u b je c t s .

I n t ro d u c t io n  to  P i a g e t ' s  Theory

Jean  P i a g e t ,  a Swiss p s y c h o lo g is t  a c tu a l ly  t r a in e d  

as a z o o l o g i s t ,  g a th e re d  much o f  h i s  d a ta  as a p a re n t  

ob se rv in g  th e  development of h i s  own c h i ld r e n .  However, 

P ia g e t  d id  n o t  th in k  o f  h im s e lf  p u re ly  as a c h i ld  p sy ch o lo ­

g i s t ,  b u t  r a t h e r  as a "G enetic  E p is to m o lo g is t" - -o n e  who 

uses in fo rm a tio n  concern ing  c o g n i t iv e  development o f  th e  

c h i ld  and h i s t o r i c a l  development o f  c u l tu r e  as a fo u n d a tio n  

fo r  th e o r i e s  aimed a t  u n d e rs tan d in g  th e  n a tu re  o f  b o th  i n d i ­

v id u a l  and s o c i a l  knowledge (P ia g e t ,  1950).

Jean  P ia g e t  has  become known as th e  forem ost con­

t r i b u t o r  to  th e  f i e l d  o f  c o g n i t iv e  o r  i n t e l l e c t u a l  deve lop­

ment. I t  was P ia g e t  who ex p lo red  th e  p ro found ly  complex 

problem o f  c o n s e rv a t io n ,  which touches one a s p e c t  o f  th e  

c h i l d ' s  a b i l i t y  to  c o n s t ru c t  a r e a l i t y  which tra n sc e n d s  th e  

mere appearance  o f  th in g s  (Ginsburg and Opper, 1969).
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C onservation  in v o lv es  m a in ta in in g  the  o r i g i n a l  

image o f  an o b je c t  o r  o b je c t s ,  a f t e r  d i s t o r t i o n  has tak en  

p la c e .  A conserv ing  c h i l d ' s  c o g n i t iv e  development i s  a t  a 

s ta g e  which en ab les  him to  see  t h a t  th e  q u a n t i t a t i v e  a s p e c ts  

o f  an o b je c t  do n o t  change u n le s s  something has been added 

o r  taken  away. A c h i ld  who i s  ab le  to  conserve makes h i s  

judgments based  on an o b j e c t ' s  o r i g i n a l  s t a t e  and n o t  on the  

p e rc e p t io n  o f  th e  o b je c t  a f t e r  i t  has been d i s t o r t e d .

P ia g e t  r e f e r s  to  th e  conserv ing  c h i ld  as "co n cre te  o p e ra ­

t i o n a l "  o r  in  th e  c o n c re te  s ta g e  o r  p e r io d  o f  o p e ra t io n .

An o p e ra t io n  i s  a thought t h a t  i s  c h a ra c te r iz e d  by 

r u le s  of lo g ic .  S ince the  c h i ld  a c q u ire s  c o n se rv a tio n s  

e a r ly  i n  t h i s  p e r io d ,  and s in c e  the  concep ts  o f  c o n se rv a t io n  

are  m a n ife s ta t io n s  o f  o p e ra t io n a l  th in k in g ,  the  p e r io d  i s  

c a l l e d  o p e r a t i o n a l . I t  i s  a l s o  termed c o n c re te  because the  

c h i l d ' s  th in k in g  d ea ls  w ith  r e a l  o b je c t s  or those  t h a t  can 

be imagined (P ia g e t ,  1954).

T ra n s i t io n  to  co n c re te  o p e ra t io n s  i s  marked by the  

a c q u i s i t io n  o f  one o r  more c o n s e rv a t io n s .  P i a g e t ' s  th e o ry  

d iv id e s  i n t e l l e c t u a l  development in to  fo u r  major p e r io d s  o r  

s ta g es  : senso rim o to r  ( b i r t h  to  2 y e a r s ) , p r e o p e ra t io n a l

(2 y ea rs  to  7 y e a r s ) , c o n c re te  o p e r a t io n a l  (7 y ea rs  to  11 

y e a r s ) , and form al o p e r a t io n a l  (may be reached  as e a r l y  as 

age 11, and in  some in s ta n c e s  i s  n ev e r  accom plished) ( P i a g e t , 1958).

P ia g e t  has gone to  g r e a t  le n g th s  to  d i s p e l  some
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m is in te r p r e ta t io n s  concern ing  h i s  s ta g e  th e o ry .  He p o in ts  

o u t ,  f i r s t ,  t h a t  th e  ages a t  which the  s ta g e s  occur vary  

c o n s id e ra b ly  bo th  w i th in  and among c u l tu r e s .  Not a l l  

c h i ld re n  a t t a i n  s ta g e  two o f  number development a t  s i x  y e a r s ,  

and some c h i ld re n  la g  beh ind  by approx im ate ly  fo u r  y e a r s .

The course o f  an in d iv id u a l  * s development moreover i s  c o n t in u ­

ous . The c h i ld  i s  n o t one day c h a r a c te r i z e d  by s ta g e  one 

and th e  n ex t day by s ta g e  two. The t r a n s i t i o n  i s  g radua l 

from one s ta g e  to  a n o th e r ,  and occurs  over a p e r io d  o f  t im e . 

The c h i ld  may a l s o  d is p la y  d i f f e r e n t  l e v e l s  o f  achievement 

in  re g a rd  to  problems in v o lv in g  s im i l a r  m enta l o p e r a t io n s .

This i s  known as h o r i z o n ta l  d eca lag e .

The c o n c re te  o p e r a t io n a l  c h i ld  i s  a t tu n e d  to  ch an g es , 

In  th e  c o n s e rv a t io n s ,  he c o n c e n tra te s  on th e  a c tu a l  t r a n s ­

fo rm ation : The a c t  o f  pouring  th e  l i q u i d ,  in  co n s e rv a t io n  o f

l i q u i d  amount, o r  sp read in g  a p a r t  a s e t  o f  o b je c t s ,  in  con­

s e rv a t io n  o f  number, o r  deforming a b a l l  in to  a sausage , in  

c o n se rv a tio n  o f  s o l i d  amount, a re  exam ples. He forms more 

o r l e s s  a c c u ra te  images o f  th e  changes which have taken  

p la c e ,  and th e r e f o r e  c a n  re a so n ,  fo r  example, t h a t  as a 

s e t  o f  d i s c r e t e  o b je c ts  expands in  le n g th  i t  s im u lta n eo u s ly  

dec reases  in  d e n s i ty .  In  th e  c o n s e rv a t io n  o f l i q u i d  amount, 

th e  c h i ld  r e a l i z e s  t h a t  pouring  from a t a l l  t h in  g la s s  "A" 

in to  a lower w ider g la s s  "B" n eg a te s  the  a c t io n  o f  pouring  

from "B” to  "A." In  o th e r  words, he i s  aware t h a t  i t  i s  

th e  same a c t io n  perform ed in  an o th e r  d i r e c t i o n .  By c a r ry in g
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out th e  a c t io n  m e n ta l ly ,  t h a t  i s ,  by r e v e r s in g  th e  p ou ring  

in  h i s  mind, he i s  ab le  to  a s c e r t a i n  t h a t  th e  q u a n t i ty  o f  

w a te r  in  g la s s  "B" i s  the  same as  in  g la s s  "A ." He can p e r ­

form a m en ta l o p e ra t io n  which en ab les  him to  r e t u r n  to  h i s  

o r i g i n a l  s t a r t i n g  p o in t .

The c o n c re te  o p e r a t io n a l  c h i ld  can a l s o  perfo rm  

a n o th e r  type  o f  r e v e r s i b i l i t y  when o p e ra t in g  on r e l a t i o n s ,

This i s  " r e c i p r o c i t y . "  For in s t a n c e ,  in  th e  example o f  l i q u i d  

amount, when th e  c h i ld  says t h a t  one g la s s  i s  lo n g e r  and 

th in n e r ,  whereas th e  o th e r  i s  s h o r t e r  and w id e r ,  he i s  can ­

c e l l i n g  o u t th e  d i f f e r e n c e s  between th e  two g la s s e s  by an 

a c t io n  o f  r e c i p r o c i t y .  One d i f f e r e n c e  b a la n c e s  ou t th e  

o th e r ,  w ith  th e  r e s u l t  t h a t  th ey  have a r e c i p r o c a l  r e l a t i o n ­

s h ip .

In  speak ing  c o l l e c t i v e l y  o f  two types of 

c h i ld re n ,  i t  can be s a id  t h a t  th e  p r e o p e r a t io n a l  c h i l d ' s  

thought i s  i r r e v e r s i b l e ,  a t t e n t i v e  to  l im i te d  amounts o f  

in fo rm a tio n ,  and focused  on on ly  one a sp e c t  o f  a g iv en  s i t u ­

a t io n ,  whereas th e  c o n c re te  o p e r a t io n a l  c h i ld  fo cu se s  on 

s e v e r a l  a s p e c ts  o f  th e  s i t u a t i o n  s im u lta n e o u s ly ,  i s  s e n s i t i v e  

to  t r a n s fo rm a t io n s ,  and can r e v e r s e  th e  d i r e c t i o n  o f  h i s  

t h in k i n g .

P i a g e t ' s  th e o ry  o f  th e  a c q u i s i t i o n  o f  c o n s e rv a t io n  

i s  s i g n i f i c a n t  in  th e  f a c t  t h a t  i t  i s  an i n d i c a t i o n  o f  the  

development o f  fundam ental l o g i c a l  th in k in g .
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S tatem ent o f  Problem 

A rev iew  o f  r e s e a rc h  in  th e  a re a  o f  c h i l d r e n 's  

a b i l i t y  to  conserve r e v e a l s  t h a t  i t  i s  incom ple te  as f a r  as 

r e l a t i n g  c o n s e rv a t io n  to  r a c e  and g eog raph ic  a re a  o f  c h i ld re n ,  

Based on t h i s  f in d in g ,  th e  focus o f  t h i s  i n v e s t i g a t i o n  cen ­

te r e d  on e s t a b l i s h i n g  w hether a d i f f e r e n c e  e x i s t s  in  c h i l d ­

r e n ' s  a b i l i t y  to  conserve a t  c e r t a i n  age l e v e l s  between 

ra c e  o r  geog raph ic  a re a  w i th in  a c e r t a i n  income ra n g e , and 

to  a s c e r t a i n  i f  c o n s e rv a t io n  i s  more prom inent in  a c e r t a i n  

r a c e  o r  g eog raph ic  a re a  w i th in  a c e r t a i n  income range .

Purpose o f  Study 

The purpose  o f  t h i s  s tudy  was to  in v e s t ig a t e  th e  

r e l a t i o n s h i p  between c o n s e rv a t io n ,  e th n ic  group membership, 

and g e o g ra p h ic a l  a r e a ,  u s in g  In d ia n ,  B lack , and White c h i l d ­

re n  from f a m i l i e s  w ith  homogeneous incomes in  u rban , r u r a l ,  

and suburban a r e a s .

Research Hypotheses 

The e x p e r im e n ta l  d es ig n  most e f f e c t i v e  in  examining 

main e f f e c t s ,  a r e a  and r a c e ,  was a 3 X 3 f a c t o r i a l  a n a ly s i s  

o f  v a r ia n c e .  This a n a ly s i s  o f  v a r ia n c e  u s in g  th e  grand 

t o t a l  c o n s e rv a t io n  sc o re s  was a p p l ie d  to  hypotheses one and 

two. H ypo thes is  I I  w i l l  be s t a t e d  as a n u l l  h y p o th e s is ;  

Hypotheses I ,  I I I ,  and IV w i l l  be s t a t e d  in  a l t e r n a t i v e  form.

Hĵ  There w i l l  be a s t a t i s t i c a l l y  s i g n i f i c a n t  d i f ­

f e re n c e  betw een th e  grand  t o t a l  c o n s e rv a t io n  sc o re s  o f  

c h i ld r e n  from d i f f e r e n t  geograph ic  a r e a s .
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R u r a l , u rban and suburban c h i ld r e n  w i l l  e x h ib i t  

d i f f e r e n t  deg rees  o f  c o n s e rv a t io n  r e g a r d le s s  o f  r a c e .

There w i l l  be no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f ­

fe re n c e  in  th e  c o n s e rv a t io n  sc o re s  o f  c h i ld re n  o f  d i f f e r e n t  

r a c e s .

A l l  c h i ld re n  w i l l  e x h i b i t  th e  same degree c o n s e r ­

v a t io n  r e g a r d le s s  of r a c e .

In  a d d i t io n  to  th e  above, two a n c i l l a r y  hypo theses  

were t e s t e d  by use o f  a one-way ANOVA.

Hg There w i l l  be a s t a t i s t i c a l l y  s i g n i f i c a n t  d i f ­

f e re n c e  between the  c o n s e rv a t io n  sc o re s  o f  male and th o se  o f  

female c h i ld r e n .

H/. There w i l l  be a s t a t i s t i c a l l y  s i g n i f i c a n t  d i f ­

fe re n c e  in  th e  c o n s e rv a t io n  o f  c h i ld r e n  due to  age.

Each o f  th e  fo u r  hypo theses  were t e s t e d  fo r  s i g n i f i ­

cance a t  th e  .05 l e v e l .  In  a d d i t i o n ,  a C ochran 's  C t e s t  

was used  to  t e s t  f o r  homogeneity o f  v a r ia n c e  a t  th e  .05 

l e v e l  o f  s ig n i f i c a n c e  in  hypo theses  I I I  and IV.

D e f in i t i o n  o f  Terms

P ia g e t  was d isco u rag ed  w ith  th e  power o f  e x i s t i n g  

language to  ex p ress  h i s  i d e a s , and made use o f  s p e c ia l  d e f i ­

n i t i o n s  o f  term s s p e c i f i c  to  h i s  own work (Kennedy 1971).

A d ap ta t io n  r e f e r s  to  ad ju s tm en t to  the  demands o f  

th e  environm ent through th e  p ro ce ss  o f  accommodation and 

a s s i m i l a t i o n .  (Kennedy, 1971).

Accommodation r e f e r s  t o  changes in  th e  schemas as a
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r e s u l t  o f  new e x p e r ie n c e s - -a  g rad u a l le a rn in g  p ro cess  

in v o lv in g  t r i a l  and e r r o r ,  e x p lo ra t io n ,  q u e s t io n in g ,  p ro b ­

in g , and ex p e r im en ta t io n ,  (Kennedy, 1971).

C oncrete  o p e ra t io n s  in v o lv e s  i n t e r n a l  m a n ip u la tio n s  

o f  o b je c ts  t h a t  a r e  (or have been) p e rce iv ed ;  th in k in g  t h a t  

i s  dependent on th e  c o n c re te ,  r e a l  w orld  (Gorman, 1972).

C onserva tion  i s  r e a l i z a t i o n  t h a t  one a s p e c t  o f  some­

th in g ,  e . g . ,  q u a n t i ty ,  rem ains th e  same w hile  a n o th e r  

a sp e c t  i s  changed, e . g . ,  shape, p o s i t io n  (Gorman, 1972).

D ecen te ring  i s  ta k in g  in to  account o f  n o t  j u s t  one 

b u t  two (o r  more) a sp e c ts  o f  something a t  once (Gorman,

1972).

E q u i l i b r a t i o n  i s  th e  a c t i v e  p ro cess  by which a person  

responds to  d is tu rb a n c e s  in  h i s  o rd in a ry  way o f  th in k in g  

through a system o f  com pensations, th e  r e s u l t  i s  new u n d er­

s ta n d in g  and s a t i s f a c t i o n ,  i . e . ,  e q u i l i b r a t i o n  (Baldwin,

1967).

E q u il ib r iu m  r e f e r s  to  eq u iv a len ce  or a s t a t e  o f  

b a la n c e ,  s a t i s f a c t i o n ,  o r  u n d e rs ta n d in g  (Gorman, 1972).

H o r iz o n ta l  decalage  i s  a d is p la y  o f  d i f f e r e n t  l e v e l s  

o f  achievem ent in  re g a rd  to  problems in v o lv in g  s im i la r  m ental 

o p e r a t io n s .  (Ginsburg and Opper, 1969).

In v e r s io n  i s  th e  ty p e  o f  r e v e r s i b i l i t y  in  which one 

o p e ra t io n  i s  neg a ted  by an o p p o s i te  o p e ra t io n  (Gorman, 1967).

M a tu ra tio n  r e f e r s  to  th e  o rg an ic  growth o f  th e  b o d ily  

systems (Gorman, 1972).
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N egation  r e f e r s  to  th e  type  o f  r e v e r s i b i l i t y  in  

which one o p e ra t io n  i s  c a n c e l le d  o u t by th e  o p p o s ite  o p e ra ­

t io n  (Gorman, 1972).

R e c ip ro c i ty  i s  th e  type o f r e v e r s i b i l i t y  in  which 

th e  e f f e c t  o f  a fo rc e  o r  a c t io n  i s  compensated f o r  by an o th e r  

fo rc e  o r  a c t io n .  (Gorman, 1972).

R e v e r s ib i l i t y  i s  th e  t ra n s fo rm a t io n  by which a person

i s  ab le  to  r e t u r n  to  th e  s t a r t i n g  p o in t  o f  a problem or  s i t u ­

a t io n  a f t e r  an o p e ra t io n  had changed i t  (L a fra n c o is ,  1973).

Schema r e f e r s  to  any r e l a t e d  sequence o f  m ental o r

p h y s ic a l  a c t i v i t i e s  (Kennedy, 1971).

S é r i a t i o n  r e f e r s  to  th e  p ro c e ss  o f  a r ran g in g  e l e ­

ments accord ing  to  in c re a s in g  o r  d e c re a s in g  s iz e  (Gorman, 

1972).

S tages r e f e r s  to  su c c e s s iv e  developm ental p e r io d s ,  

each c h a ra c te r i z e d  by c e r t a in  types  o f  a c t i v i t i e s  o r  o p e ra ­

t io n s  (Kennedy, 1971).

S t ru c tu r e  i s  an o rd e red , i n t e r r e l a t e d  system of  knowl­

edge o r  o p e ra t io n s  (Gorman, 1972).

T ransfo rm ation  i s  a change from one s t a t e  ( e . g . ,  

shape, p o s i t io n ,  arrangem ent) to  a n o th e r  (Gorman, 1972).

V e r t i c a l  Decalage occurs where v e rb a l  thought la g s  

beh ind  the a c t io n  i t s e l f .  "The v e r t i c a l i t y  r e f e r s  to  an 

ascending  age s c a le :  what th e  c h i l d  le a rn s  a t  age seven on

a p lan e  o f  a c t io n ,  he must r e s t r u c t u r e  a t  age e leven  on a 

p lane  o f  v e rb a l  th o u g h t.  'D eca lag e ' r e f e r s  to  the gap or 

l a g . ' "  (Ginsburg and Opper, 1969).



CHAPTER I I  

REVIEW OF RELATED LITERATURE

S tu d ie s  r e l a t i n g  to  P i a g e t ' s  th eo ry  o f c o g n i t iv e  

development a re  numerous. Some a re  in  support o f  P i a g e t ' s  

th eo ry  w h ile  o th e rs  go to  g r e a t  le n g th s  to  d isp ro v e  h i s  

th e o ry .  P ia g e t  (1971) s t a t e s  t ra n s fo rm a t io n  (eq u iv a len ce )  

and i d e n t i t y  a r e  fo re v e r  in s e p a ra b le ,  and i t  i s  the  p o s s i ­

b i l i t y  o f  composing them among them selves t h a t  c o n s t i t u t e s  

th e  p ro p er  work o f rea so n :  N e i th e r  i d e n t i f i c a t i o n  o r  even

resem blance p recedes  th e  o rg a n iz a t io n  o f  change o r  o f  d i f ­

f e re n c e ,  and t h i s  i s  what j o i n t l y  c o n s t i t u t e s  th e  o p e ra to ry  

in s tru m en ts  capab le  o f  c o o rd in a t in g  one and a n o th e r .

E lk in d  (1967) made an e f f o r t  to  show t h a t  every  

c o n se rv a t io n  problem a s s e s s e s  two forms o f  c o n s e r v a t io n - - 

i d e n t i t y  and e q u iv a le n c e - -a n d  t h a t  P i a g e t ' s  th eo ry  o f  con­

s e rv a t io n  i s  a th e o ry  of the  c o n s e rv a t io n  o f  i d e n t i t y  and 

n o t  o f  eq u iv a le n ce .  He summarized t h a t  th e  c o n s e rv a t io n  

problem can be s a id  to  a s s e s s  two types  of c o n s e rv a t io n :  

eq u iv a len ce  and i d e n t i t y .  However, he goes on to  s t a t e  t h a t  

th e  c o n s e rv a t io n  o f  i d e n t i t y  must always be i n f e r r e d  from 

th e  c h i l d ' s  r e sp o n se s ,  whereas th e  c o n se rv a t io n  o f  eq u iv a len ce  

i s  r e f l e c t e d  d i r e c t l y  in  the  c h i l d ' s  judgm ents. (This would

1 0
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in d ic a t e  t h a t  th e  c o n s e rv a t io n  o f  i d e n t i t y  depends on th e  

judgment o f  th e  examiner as to  t r u e  c o n s e rv a t io n  o r  guess 

work on th e  p a r t  o f  th e  c h i l d . )

Follow ing th e  same l i n e  o f  r e s e a r c h ,  Moynahan and 

C lick  (1972) reviewed th e  co n c ep tu a l  d i s t i n c t i o n  between 

i d e n t i t y  c o n s e rv a t io n  and e q u iv a le n ce  c o n s e rv a t io n .  N inety  

s i x  k in d e rg a r te n  and f i r s t  g rade  s u b je c ts  were g iven  b o th  

i d e n t i t y  and eq u iv a le n ce  c o n s e rv a t io n  ta s k s  w i th in  fo u r  

c o n c ep tu a l  domains: number, l e n g th ,  con tinuous q u a n t i ty ,

and w e ig h t .  They s t a t e  t h a t  th e  r e s u l t s  from t h i s  s tudy  

in d i c a t e  t h a t  i d e n t i t y  c o n s e rv a t io n  g e n e ra l ly  does n o t  p r e ­

cede eq u iv a le n ce  co n se rv a t io n  ; i n s t e a d ,  th e  two co n se rv a ­

t io n s  te n d  to  co -o ccu r .  L ikew ise th e  h y p o th e s is  t h a t  th e  

r e l a t i o n  between i d e n t i t y  and eq u iv a len ce  c o n s e rv a t io n  v a r i e s  

w ith  th e  co n cep tu a l  domain r e c e iv e s  l i t t l e  su p p o rt  from th e  

p r e s e n t  f in d in g s .  They concluded  t h a t  f o r  a lm ost a l l  th e  

t r a n s fo rm a t io n s  i d e n t i t y  and eq u iv a le n ce  c o n se rv a t io n  co ­

o c c u rre d  th u s  i n d i c a t i n g  t h a t  a c ro s s  a v a r i e t y  o f  ta s k s  th e  

r e l a t i o n  between i d e n t i t y  and eq u iv a le n ce  c o n s e rv a t io n  i s  

m arkedly s i m i l a r .

Using a nonverba l c l a s s i f i c a t i o n  t e s t  (G o ld s te in -  

S cheere r  T e s t )  f o r  th e  s tu d y  o f  th e  development o f  th in k in g  

in  c h i ld r e n ,  R e ich a rd , S ch n e id e r ,  and Rapaport (1950) con­

cluded  t h a t  th e re  a r e  " th r e e  l e v e l s  o f  co n cep tu a l  dev e lo p ­

ment, namely: c o n c r e t i s t i c ,  f u n c t io n a l ,  and c o n c ep tu a l .

The f i r s t  c h a r a c te r i z e s  th e  youngest c h i ld r e n .  The second
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s ta g e  b eg in s  when the  c h i ld r e n  make t h e i r  f i r s t  r e l e v a n t  

c l a s s i f i c a t i o n s ,  which they  do m ainly  in  terms o f  what use  

th e  o b je c ts  a re  to  them. This f u n c t io n a l  l e v e l  o f  concept 

reac h es  i t s  peak in  c h i ld re n  o f  8 to  9, a f t e r  which i t  i s  

g ra d u a l ly  r e p la c e d  by more m a tu re , co n cep tu a l c l a s s i f i c a t i o n s . "  

G e rs te in  (1949) sugges ted  t h a t  th e s e  th re e  l e v e l s  o f  a b s t r a c ­

t i o n  a re  a p p l ic a b le  to  th e  s c o r in g  o f  the  v o cab u la ry  o f  th e  

W echsler-B ellevue S ca le .  G e r s te in  has ac ce p ted  the  assump­

t io n  t h a t  co n c re te  or d e s c r ip t i v e  d e f in i t i o n s  o f  words 

r e p r e s e n t  th e  low est l e v e l  o f  i n t e l l i g e n c e ,  and th e se  d e f i ­

n i t i o n s  a re  r e p la c e d  f i r s t  by a f u n c t io n a l  and th e n  by 

a b s t r a c t  responses  as the  c h i ld  g e ts  o ld e r .  However, no 

ev idence  i s  p re se n te d  by G e rs te in  to  support t h i s  t h e s i s .

A s tu d y  by S tacey and Portnoy  (1952) compared two groups o f 

m e n ta l ly  d e f e c t iv e  and b o r d e r l in e  c h i ld re n  on th e  v o cab u la ry  

s u b te s t  o f  th e  W echsler I n t e l l i g e n c e  Scale f o r  C h i ld re n .

T h e ir  f in d in g s  show t h a t  b o th  groups used p red o m in a te ly  

fu n c t io n a l  r e s p o n s e s , b u t th e  b o r d e r l in e  group gave more 

c o n c re te  ( d e s c r ip t iv e )  and fewer f u n c t io n a l  re sp o n se s  than  

d id  th e  d e f e c t iv e  group. Thus, th e  assum ption t h a t  c o n c re te  

re sp o n ses  r e p re s e n t  a low l e v e l  o f  i n t e l l i g e n c e  i s  n o t  sup­

p o r te d  by t h e i r  r e s u l t s .

A number o f r e s e a r c h  s tu d i e s  des igned  s p e c i f i c a l l y  

to  te a c h  c o n se rv a t io n  to  young c h i ld re n  p r i o r  to  th e  tim e 

they  would be expected  to  a c q u ire  i t  n a t u r a l l y  have been 

u n s u c c e s s fu l .
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W ohlwill and Lowe (1962) dev ised  an I n v e s t i g a t io n  in  

which th e  n a tu re  o f  the  concept o f  co n se rv a tio n  o f  number 

could  be examined in  the  c o n te x t  o f  a le a rn in g  s tu d y .  Three 

t r a i n i n g  c o n d i t io n s  and a c o n t ro l  c o n d i t io n  were compared. 

The in v e s t i g a t o r s  h y p o th es ized  t h a t  th e  t r a in in g  c o n d i t io n  

in  which elem ents were added to  and s u b tra c te d  from a s e t  

o f  o b je c ts  would be the  most e f f e c t i v e .  Wohlwill and Lowe 

reasoned  t h a t  th e  a d d i t io n  and s u b t r a c t io n  c o n d i t io n  would 

in c re a s e  the  s a l ie n c e  o f  number cues in  r e l a t i o n  to  th e  

u s u a l ly  s a l i e n t  cues o f  changing le n g th .  C ontrary  to  t h e i r  

p r e d i c t i o n s , th e  c o n t ro l  group w ith  no t r a in i n g  in  "co n se rv a ­

t io n "  perform ed as w e ll  as any o f  th e  t r a in i n g  groups.

E x ten s iv e  r e s e a rc h  in to  th e  t r a in i n g  o f  c h i ld re n  on 

c o n s e rv a t io n  o f  w eight and su b s tan ce  was done by Smedslund 

(1961). A s e r i e s  o f  s ix  r e s e a rc h  a r t i c l e s  were p u b lish e d  

by Smedslund d e a lin g  w ith  t r a i n i n g  methods in  th e  two a r e a s .  

One a r t i c l e  r e p o r te d  an a t tem p t to  te a c h  f o r t y  s u b je c ts  in  

th e  age range  o f  f iv e  to  seven y ea rs  to  conserve w eigh t.

The c h i ld re n  were d iv id e d  in to  two groups based  on the  

r e s u l t s  o f  a p r e t e s t .  One group was invo lved  in  th i r ty - tw o  

r e in f o r c e d  t r i a l s .  A f te r  each c h i ld  had made a p r e d ic t io n  

about two i d e n t i c a l  p ie ces  o f  p l a s t i c e n e  in  which one p ie ce  

was l a t e r  deformed, h i s  p r e d ic t io n  was t e s t e d  on ba lance  

s c a l e s .  A nother group was s u b je c te d  to  t r a in i n g  u s in g  

b a lan ce  s c a l e s ,  w h ile  the  p l a s t i c e n e  was changed by adding 

and s u b t r a c t i n g  p i e c e s . A t h i r d  group a c te d  as a c o n t ro l  

group w ith  no t r a i n i n g .  Although th e  c o n se rv a tio n  o f  each



14
group improved on th e  p o s t t e s t ,  th e re  was no s i g n i f i c a n t  

d i f f e r e n c e s  between groups.

Gagne's le a rn in g  s e t  a n a ly s i s  was used by K ingsley  

and H a ll  (1967) as a b a s i s  f o r  te a c h in g  young c h i ld re n  

le n g th  and w eigh t c o n s e rv a t io n .  Two i n s t r u c t o r s  a l t e r n a t e d  

in  conducting  in d iv id u a l  t r a i n i n g  f o r  a maximum of n ine  20 

minute s e s s io n s .  A na lys is  o f  r e s u l t s  u s in g  b o th  p a ra m e tr ic  

and n o nparam etr ic  tech n iq u es  y ie ld e d  h ig h ly  s i g n i f i c a n t  

t r a i n i n g  e f f e c t s .  In  a d d i t io n ,  ex p e rim en ta l  groups improved 

s i g n i f i c a n t l y  more th an  c o n t ro l  groups in  su b s tan ce  co n serv a­

t io n .  They concluded th a t  s u f f i c i e n t  ev idence was p re se n te d  

which in d ic a te d  t h a t  t h i s  was due to  th e  s i m i l a r i t y  o f  

w eight and su b s tan ce  t a s k s .

W allack, Wall and Anderson (1967) used a p rocedure  

in v o lv in g  ex p e r ien ce  w ith  r e v e r s i b i l i t y  to  induce s ix  and 

seven y ea r  o ld  c h i ld r e n  to  conserve number. A ll  o f  th e  

c h i ld re n  in  th e  s tudy  were s a id  to  r e g a rd  th e  number o f  

o b je c ts  as changing when a s e t  o f  o b je c ts  were re a r ra n g e d .

One of th e  q u e s t io n s  they  sought to  answer was whether 

c o n s e rv a t io n  o f  th e  q u a n t i ty  o f  a l i q u i d  could  i t s e l f  be 

induced by t r a i n i n g  i r r e v e r s i b i l i t y .  R e su l ts  showed t h a t  

on l i q u i d  p o s t t e s t  ( fo llo w in g  l i q u i d  r e v e r s i b i l i t y )  only  

4 o f  16 s u b je c ts  gave c l e a r  c o n se rv a t io n s  answ ers. These 

d a ta  d id  n o t  p ro v id e  much support f o r  th e  e f f e c t iv e n e s s  

o f  r e v e r s i b i l i t y  t r a i n i n g  fo r  l i q u i d  c o n s e rv a t io n .

P i a g e t ' s  th e o ry  o f  s ta g e s  o f  development prompted a
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study  conducted by Whiteman (1967) . On th e  b a s i s  o f  th e  

d i s t i n c t i o n  drawn by P ia g e t  between the  p r e o p e r a t io n a l  i n t u ­

i t i v e  s ta g e  (around 4-7 y e a rs )  and th e  c o n c re te  o p e r a t io n a l  

s ta g e  (around 7-11 y e a r s ) ,  Whiteman in v e s t ig a te d  th e  c h i l d ' s  

co n cep tio n s  o f  p sy c h o lo g ic a l  c a u s a l i t y .  A number o f  i n v e s t i ­

g a t io n s  o f  th e  c h i l d ' s  concept o f  p h y s ic a l  c a u s a l i t y  have 

been b rough t f o r t h ,  and r e l a t i v e l y  l i t t l e  d ea l in g  w ith  p sy ­

c h o lo g ic a l  c a u s a l i t y .  Whiteman's p o s i t i o n  i s  t h a t  i t  would 

seem as a p p ro p r ia te  to  ask a c h i ld ,  "What makes peop le  ang iy?"  

as i t  i s  to  ask  him "What makes c louds move?"

The s tudy  invo lved  in te rv ie w in g  57 f iv e  and s i x  y ea r  

o ld  c h i ld r e n  and 55 e ig h t  and n in e  y ea r  o ld s  w ith  r e s p e c t  to  

t h e i r  u n d e rs ta n d in g  o f  the  m o tiv a t io n s  o f  a c h i ld  i n  seven 

s to r y  s i t u a t i o n s .

In  a s tudy  conducted by Bucky and Banta (1972), 

t h i r t y - s i x  Black and t h i r t y - s i x  White p re sc h o o l c h i ld re n  

were i n d iv id u a l ly  in te rv iew e d  by B lack and White e x p e r i ­

m enters  f o r  te n  m inutes and were th e n  g iven t e s t s  o f  motor 

im pulse c o n t r o l ,  r e f l e c t i v i t y ,  in n o v a t iv e  b e h a v io r ,  and c u r i ­

o s i t y .  The fo l lo w in g  com binations were t e s t e d :

White E - White S 

Black E -  White S 

Black E - B lack S 

White E - B lack S 

R e s u l ts  in d ic a te d  t h a t  f o r  every  t e s t  and on every  

s o c i a l  i n t e r a c t i o n  v a r i a b l e .  White s u b je c ts  t e s t e d  by White
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ex p erim en te rs  d id  b e t t e r  th an  when t e s t e d  by Black e x p e r i ­

m enters . The impact o f  th e  White ex p e rim en te r  was l e s s  

pronounced f o r  Black s u b je c t s .  However, Black s u b je c ts  

a ls o  ach ieved  h ig h e r  sco re s  w ith  W hite ex p e rim en te rs  than  

w ith  Black e x p e r im e n te rs . O ther r e s u l t s  in d ic a te d  t h a t  B lack 

c h i ld re n  t e s t e d  by Black ex p e rim en te rs  g e n e ra l ly  sco red  

lo w e s t .

S tu d ie s  done on P i a g e t ' s  th e o ry  o f c o g n i t iv e  d ev e lo p ­

ment a r e  num erous. S c o t t  and S a t t e l  (1968) i n v e s t ig a te d  

w hether th e  development o f  c u l t u r a l l y  handicapped c h i l d r e n 's  

c o g n i t iv e  c a p a b i l i t i e s  a r e  more dependent on v e rb a l  or non­

v e rb a l  e x p e r i e n c e s .

S c o t t  o b ta in e d  c o r r e l a t i o n s  o f  a p e r c e p tu a l  t e s t  

(O p e ra t io n a l  Readiness S te p -V a r ia t io n  S é r i a t i o n  T e s t :  ORB

ST) w ith  a language o r ie n te d  t e s t  (M e tro p o li ta n  Reading R ead i­

ness  T e s t :  MRRT) w ith  B lack and W hite, lower and m idd le -

c l a s s ,  k in d e rg a r te n  c h i ld re n  (CA 5-8 to  6-7) who r e s id e d  in  

th e  American Midwest. The r e s u l t i n g  i n t e r t e s t  c o r r e l a t i o n s  

(average  = .82) su p p o rted  th e  P ia g e t  and In h e ld e r  view t h a t  

a t  l e a s t  d u r in g  the  e a r ly  y e a r s , p e r c e p tu a l  and language 

s k i l l s  a r e  h ig h ly  i n t e r a c t i v e  and t h a t  s i g n i f i c a n t  c o r r e l a ­

t io n s  were o b ta in e d  between p e rc e p t io n  and language s k i l l s ,  

i r r e s p e c t i v e  o f  sex  o r  degree o f  d isa d v a n ta g e .  C on tra ry  to  

e x p e c t a t i o n s , the  f in d in g s  r e v e a le d  wide in t e r r a c e  b u t  

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

i n t e r p r e t e d  from th e se  l a t t e r  f in d in g s  t h a t  g e n e ra l ly  lower
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sco re s  o f  the  Black American may r e f l e c t  e x p e r i e n t i a l  impov­

erishm en t in  bo th  th e  p e r c e p tu a l  and language spheres  and 

t h a t  t h i s  i n t e r a c t i o n  e f f e c t  may a c t  to  d e te r  g e n e ra l  co g n i­

t i v e  growth o f  bo th  Black and White d isadvan taged  c h i ld r e n .  

When th e  s u b je c ts  were in  th e  t h i r d  grade a fo llow -up  study  

r e v e a le d  t h a t  bo th  p e rc e p tu a l  and language s k i l l s  were s i g ­

n i f i c a n t l y  c o r r e l a t e d  w ith  s u b j e c t s '  a t ta in m e n t  in  a l l  m ajor 

s u b je c t  a r e a s .  With Black s u b je c t s ,  p r e d i c t i v e  c o r r e l a t i o n s  

were low er, adding w eigh t to  th e  argument t h a t  c u l t u r a l  

f a c to r s  m ight impede g e n e ra l  c o g n i t iv e  growth. In  a r e c e n t  

r e p o r t ,  S c o t t  a ls o  r e p o r t s  t h a t  d isadvan taged  c h i ld r e n  were 

l e s s  c o n s i s t e n t  in  perform ing  s é r i a t i o n  t a s k s ;  p e r c e p tu a l  

sco re s  o f  dep r iv ed  c h i ld r e n  appeared  o f te n  to  e s t im a te  n o t 

a c tu a l  a b i l i t i e s  b u t the  impingement, or c o g n i t io n ,  o f  m o ti­

v a t i o n a l  and a f f e c t i v e  f a c t o r s  which a d v e rs e ly  in f lu e n c e d  

development o f  what C a t t e l l  (1966) has r e f e r r e d  to  as " c r y s ­

t a l l i z e d  i n t e l l i g e n c e . "  The p a t t e r n  o f  th e s e  f in d in g s  i n d i ­

ca te  t h a t  i n t e r a c t i o n  o f  language and p e r c e p t io n ,  r a t h e r  than  

a t ta in m e n t  i n  one o f  th e s e  a r e a s ,  i s  v i t a l  to  le a r n in g .

Odom (1967) des igned  a s tu d y  to  i n v e s t i g a t e  th e  

e f f e c t s  o f  s o c i a l  c l a s s  on the  development o f  p ro b lem -so lv in g  

s t r a t e g i e s  in  120 Black 5, 6, and 1 0 -y e a r -o ld  c h i ld re n  from 

two socioeconom ic backgrounds. A th r e e  cho ice  d is c r im in a t io n  

ta s k  was employed in  which one cho ice  was rew arded acco rd in g  

to  a p a r t i a l  schedu le  w h ile  th e  o th e r  cho ices  were never  

rew arded. The r e s u l t s  in d ic a t e d  by Odom were t h a t  age and
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socioeconomic background o f  s u b je c t s  p layed  s i g n i f i c a n t  

r o l e s  in  d e te rm in in g  th e  k ind  of p ro b lem -so lv in g  s t r a t e g y  

employed. As age and socioeconomic le v e l  in c re a se d ,  s t r a t e ­

g ie s  though t to  r e f l e c t  h ig h e r  c o g n i t iv e  p ro cesses  a ls o  

in c re a s e d .

The perform ances o f  Black 6 and 9 -y e a r -o ld  c h i ld re n  

from P rin c e  Edward County, V i r g in ia  were examined by 

M erm elstein  and Shulman (1957). This community was s e le c te d  

due to  th e  absence o f  p u b l ic  schoo l fo r  fo u r  y e a r s .  The 

c h i ld re n  were t e s t e d  on a s e r i e s  o f  P ia g e t ia n  c o n se rv a tio n  

t a s k s , and compared w ith  o th e r  Black c h i ld re n  from a com­

munity which had had r e g u la r  s c h o o lin g .  M erm elstein  and 

Shulman's f in d in g s  re v e a le d  no s i g n i f i c a n t  d i f f e re n c e s  

a t t r i b u t a b l e  to  e f f e c t s  o f  n o n schoo ling .

A s tu d y  concern ing  the  a b i l i t y  o f  p resch o o l c h i ld re n  

to  use r e l a t i o n a l  terms "m ore," "sam e," and " l e s s "  when com­

p a r in g  the  number, le n g th  and w eigh t o f  o b je c ts  was conducted 

by G r i f f i t h s ,  Shantz and S ig e l  (1967).

The s u b je c ts  were f i f t y - f o u r  c h i ld r e n ,  33 g i r l s  and 

21 boys, who a t te n d e d  lo c a l  n u rse ry  sc h o o ls .  The ages ranged 

from 49 to  62 months w ith  a mean age o f  55 m onths. C h ild ren  

were r e p o r te d  to  have had th e  most d i f f i c u l t y  u s in g  th e  

term  "same" c o r r e c t l y .  The re le v a n c e  o f  th e se  f in d in g s  to  

th e  a u t h o r 's  s tudy  w i l l  be d is c u s se d .  These c h i ld re n  had 

l e a s t  d i f f i c u l t y  c o r r e c t l y  u s in g  a l l  terms in  le n g th  com pari­

sons . For w eigh t and number, th e  c o r r e c t  use  o f  th e  terms
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was most o f te n  an e l i c i t e d  re sp o n se .

One o f  th e  most r e c e n t  s tu d ie s  r e l a t i n g  to  th e  a u t h o r 's  

r e s e a rc h  was conducted by S ta f fo rd ^  in  1969, e n t i t l e d  "The 

In f lu e n c e  o f  th e  F i r s t  Grade Program o f  Science C urriculum  

Improvement Study on th e  Rate o f  A tta inm ent o f  C o n s e rv a t io n ."  

Using ex p e rim en ta l  and c o n t ro l  samples each c o n s is t in g  o f  

s i x t y  f i r s t  grade c h i ld re n ,  P i a g e t ' s  co n se rv a tio n  ta s k s  o f  

number, l i q u i d  amount, s o l i d  amount, w e ig h t ,  le n g th  and a re a  

were a d m in is te re d  to  each c h i ld .

The s tudy  concluded t h a t  th e r e  was no s i g n i f i c a n t  

d i f f e re n c e  in  th e  r a t e  o f  a t ta in m e n t  o f  co n se rv a tio n  when 

th e  groups were d iv id e d  by sex , t h a t  a b i l i t y  to  conserve was 

r e l a t e d  to  I .Q . ,  and th a t  th e  r a t e  o f  a t ta in m e n t o f  th e  

c o n s e rv a t io n  s k i l l s  was s i g n i f i c a n t l y  enhanced by th e  e x p e r i ­

ences made p o s s ib le  by the  f i r s t  g rade  program o f  th e  Science  

Curriculum  Improvement Study.

The d a ta  a l s o  sugges ted  no s t a t i s t i c a l l y  s i g n i f i c a n t  

d i f f e re n c e s  i n  th e  r a t e  o f  achievem ent by sex  on any b a s i s  

o f  comparison used .

One o f  th e  most p e r t i n e n t  s tu d ie s  by Gaudia (1972) 

in v e s t ig a te d  th e  r a t e s  o f  a c q u i s i t i o n  o f  co n se rv a t io n  between 

c h i ld re n  o f  d i f f e r e n t  r a c i a l  and s o c i a l  c la s s  backgrounds.

The In f lu e n c e  o f  th e  F i r s t  Grade Program o f  th e  
Science Curriculum  Improvement Study on th e  Rate o f  A t t a i n ­
ment o f  C o n se rv a tio n , a d i s s e r t a t i o n  subm itted  by Donald 
Gene S ta f fo r d  in  p a r t i a l  f u l f i l l m e n t  f o r  th e  degree o f  Doctor 
o f  P h ilo sophy , 1969, U n iv e rs i ty  o f  Oklahoma, Norman, Oklahoma.
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Three groups o f  42 c h i ld r e n  each , American In d ia n s ,  

Black, and Whites made up a sample o f  126 s u b je c t s .  Each 

group c o n ta in e d  seven boys and seven g i r l s  from each o f  th e  

f i r s t  th r e e  g rad es .  One c o n c lu s io n  made in  t h i s  s tu d y  was 

th a t  th e r e  a re  m ajor d i f f e r e n c e s  in  r a t e s  o f  a c q u i s i t i o n  o f  

c o n s e rv a t io n  between c h i ld re n  o f  d i f f e r e n t  r a c i a l  and s o c i a l  

backgrounds. W ithin th e  lo w e r -c la s s  r e s e a rc h  sample. Black 

c h i ld re n  were beh ind  In d ian  and White c h i ld re n  in  r a t e  o f  

a c q u i s i t io n  and, s p e c i f i c a l l y ,  o ld e r  Black c h i ld re n  seemed 

to  be f u r t h e r  beh ind . The in c re a s in g  d i f f e re n c e  between 

r a c i a l  groups w ith  in c re a s in g  c h ro n o lo g ic a l  age su g g es ts  

th a t  lo w e r -c la s s  environm ents may be e n t i r e l y  d i f f e r e n t  among 

d i f f e r e n t  r a c e s .

P ia g e t  (1971) made r e f e r e n c e  . a s tu d y  conducted in  

I r a n  by Mohseni in  1966. C h ild ren  schoo led  in  th e  C ity  o f  

Tehran and Young Country i l l i t e r a t e s  were q u es tio n ed  by 

means o f  c o n se rv a tio n  t e s t s .  The th r e e  p r in c ip a l  r e s u l t s  

o b ta in e d  from c h i ld re n  age f iv e  to  te n  were : (a) In  g e n e ra l

the same s ta g e s  in  c i t y  and co u n try ,  in  I r a n  and Geneva, were 

found. (b) There was a sy s te m a tic  d i f f e r e n c e  o f  two to  th r e e  

y ea rs  fo r  o p e ra to ry  t e s t s  between V i l l a g e r s  and C ity  d w elle rs  

b u t about the  same ages in  Tehran and in  Europe, (c) R e ta rd a ­

t io n  was c o n s id e ra b le  a t  th e  age o f  fo u r  and e s p e c i a l ly  f iv e  

fo r  perform ance t e s t s  between V i l l a g e r s  and C ity  d w elle rs  

to  the  p o in t  where th e  former appeared  m e n ta l ly  d e f e c t iv e  

w ith o u t o p e ra to ry  t e s t s  ( c o n s e r v a t io n s ) .
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An i n v e s t i g a t i o n  o f  P i a g e t ' s  th eo ry  was conducted by 

Renner e t  a l . (1973) to  employ P i a g e t ' s  th eo ry  in  e lem en ta ry  

schoo ls  in  a p r a c t i c a l  manner. S ix  of P i a g e t ' s  c o n s e rv a t io n  

ta s k s  (number, s o l i d  amount, l i q u i d  amount, l e n g th ,  a r e a ,  

and w eigh t)  were a d m in is te re d  to  252 c h i ld re n  in  th e  Norman, 

Oklahoma P u b l ic  Schools. The r e s u l t s  in d ic a te d  t h a t  a l l  

c h i ld re n  do n o t  become co n c re te  th in k e r s  on a l l  ta s k s  a t  

th e  same tim e . A ll  o f  th e  c h i ld r e n  in  the  sample conserved  

number by th e  age o f  seven y e a r s , l i q u i d  amount by age seven 

y e a r s , fo u r  m onths, le n g th  by te n  y e a rs  e ig h t  months and 

a re a  by e lev en  y e a rs  o f  age . Younger c h i ld re n  conserved  

on ta s k s  1 -3 , w h ile  o ld e r  c h i ld r e n  conserved  on ta s k s  4 -6 .

In  summary, a l th o u g h  c o n s e rv a t io n  has been one o f  

th e  most w id e ly  in v e s t i g a t e d  concep ts  r e l a t e d  to  P i a g e t ' s  

th e o ry  o f  i n t e l l e c t u a l  developm ent, r e s e a rc h  c i t e d  i s  con­

c e n t r a te d  in  th e  a re a  o f  age o f  a t ta in m e n t  o f  c o n s e rv a t io n ,  

in  r e l a t i o n  to  IQ, socioeconom ic l e v e l  ( e s p e c ia l ly  low s o c io ­

economic l e v e l ) ,  and ra c e .  P ia g e t  emphasizes t h a t  th e  u n d e r­

s ta n d in g  o f  c o n c re te  o p e ra t io n s  i s  o r ie n te d  toward the  

a c tu a l  o b se rv a t io n s  o f  c o n c re te  ev e n ts  in  th e  c h i l d ' s  e n v i ro n ­

ment (Baldwin, 1967). By e x ten d in g  th e  a rea  o f  r e s e a r c h  to  

in c lu d e  ra c e  and g eog raph ic  environm ent in  r e l a t i o n  to  

c h i l d r e n 's  a b i l i t y  to  co n se rv e , t h i s  s tudy  can len d  some 

much needed c l a r i f i c a t i o n  as to  th e  r e l a t i v e  in f lu e n c e  o f  

th e se  two f a c t o r s  on th e  development o f  i n t e l l e c t u a l  a b i l i t y  

in  c h i ld r e n .



CHAPTER I I I  

METHODS AND PROCEDURES

The Boley, Oklahoma sch o o l system  was s e l e c t e d  to  

o b ta in  B lack R ural s u b je c t s .  White and In d ian  R ura l sub ­

j e c t s  were o b ta in e d  from th e  Okemah, Oklahoma schoo l system . 

Suburban s u b je c t s ,  B lack, White and In d ian  were s e l e c te d  

from th e  Sand S p rin g s , Oklahoma schoo l system . B lack , White 

and In d ia n  s tu d e n ts  l i v i n g  in  th e  Oklahoma C i ty ,  Oklahoma 

a re a  made up the  urban p o p u la t io n .*

A f te r  geograph ic  a re a s  were i d e n t i f i e d ,  homogeneity 

o f  income was ach ieved  by randomly s e l e c t in g  th o se  c h i ld r e n  

whose p a r e n t s '  o r  g u a rd ia n s '  annua l incomes f e l l  in  a range  

o f  $8,000 to  $12,000 a y e a r .  Income was e s t im a te d  by occu ­

p a t io n ,  u s in g  in fo rm a tio n  o b ta in e d  from The O ccupa tiona l 

Outlook Handbook (1973-74).

Subj e c t s

S u b jec ts  were s e le c te d  from s e p a r a te  e n ro llm en t 

reco rd s  o f  male and fem ale s tu d e n ts  by d a te s  o f  b i r t h s .

Every second name on each l i s t  o f  male and female s tu d e n ts  

in  each r a c e  was s e le c te d  between th e  ages o f  5 y e a r s ,

* In  a l l ,  th e re  were 90 s u b je c t s ,  te n  in  each o f  th e  
9 c a t e g o r i e s , w ith  each s e t  d iv id e d  in to  5 males and 5 fem ales

2 2
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6 months and 7 y e a r s , 3 m on ths, w ith  an equal number o f  boys 

as g i r l s .  These s tu d e n ts  had been p re v io u s ly  sc reened  by 

in d iv id u a l  te a c h e rs  and p r in c ip a l s  so t h a t  a l l  were in  th e  

normal range  o f  i n t e l l i g e n c e ,  and had l iv e d  in  the  a re a  fo r  

a t  l e a s t  two y e a r s .

T es t In s trum en t

S tu d ie s  c i t e d ,  such as Renner, e t  a l .  (1973) 

c l e a r l y  in d ic a t e  t h a t  c h i ld r e n  in  the  younger age range 

(5 .6 -6 .6 )  conserve more r e a d i l y  on co n se rv a tio n  o f  number, 

s o l i d  amount, and l i q u i d  amount ( ta s k s  1 -3 ) ,  and do n o t 

conserve on c o n se rv a t io n s  o f  w e ig h t ,  le n g th  and a re a  ( ta s k s  

4 -6 ) .  A h ig h  perform ance by o ld e r  c h i ld re n  ( 6 .7 -7 .4 )  on 

ta s k s  4-6 , c o n se rv a t io n  o f  w eig h t ,  le n g th ,  and a re a  i s  a ls o  

in d ic a t e d .  Due to  r e s u l t s  o f  r e s e a rc h  conducted on conserva­

t i o n  ta sk s  as in  th e  above s tu d y ,  those  ta sk s  m entioned and 

th e  arrangem ent o f  th o se  ta s k s  were used in  th e  p r e s e n t  

s tudy  and were sequenced acco rd in g  to  p ro b ab le  degree  of 

d i f f i c u l t y  due to  th e  age o f  a t ta in m e n t  o f  c e r t a i n  t a s k s .

The t e s t  in s tru m e n t c o n s is te d  o f  s i x  P ia g e t ia n  con­

s e rv a t io n  t a s k s :  Task 1 , c o n s e rv a t io n  of number, invo lved

l in k in g  up s i x  b la c k  checkers  and s ix  red  checkers  in  a 

p a r a l l e l  row. Once th e  c h i ld  confirm ed th e re  was as many 

re d  as b la c k  ch eck e rs ,  th e  red  checkers were s ta c k e d  in to  

one s ta c k .  The c h i ld  was th en  asked i f  th e re  were s t i l l  as 

many re d  checkers  as  b la c k  ch e ck e rs .  Task 2 , c o n s e rv a t io n  

o f  s o l i d  amount invo lved  p r e s e n t in g  the c h i ld  two p ie c e s  o f
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c lay  r o l l e d  in to  b a l l s  of equa l s i z e ,  one b lu e  and one re d .  

Once th e  c h i ld  confirm ed t h a t  th e r e  was the  same amount o f  

b lu e  c la y  as red  c la y ,  the  b lu e  c la y  was deformed by r o l l i n g  

i t  in to  th e  shape of a " sn a k e ."  Task 3 , co n se rv a tio n  o f  

l i q u i d  amount, invo lved  pouring  equa l amounts o f  w a te r  in to  

two c o n ta in e r s  t h a t  were equal in  s i z e .  A f te r  the  c h i ld  

confirm ed t h a t  b o th  th e  s iz e  o f  th e  c o n ta in e rs  and the  l i q u i d  

in  them were e q u a l ,  th e  w ater from one c o n ta in e r  was poured 

in to  a t a l l e r ,  th in n e r  c o n ta in e r .  Again th e  c h i ld  was asked 

about th e  e q u a l i t y  of the  w a te r .  Task 4 , c o n se rv a tio n  o f  

w eig h t,  invo lved  g iv in g  the  c h i ld  two b a l l s  o f  c lay  o f  equa l 

s i z e  and a l lo w in g  him to  add and s u b t r a c t  c lay  u n t i l  he 

agreed  the  b a l l s  were the same s i z e .  One o f  th e  b a l l s  was 

then  deformed to  resem ble a pancake. W ithout touch ing  th e  

c la y ,  th e  c h i ld  was asked i f  th e  pancake would weigh th e  

same as th e  b a l l  o f  c la y .  Task 5 , c o n s e rv a t io n  of le n g th ,  

d e a l t  w ith  p la c in g  two rods o r  s t i c k s  s id e  by s id e  so t h a t  

t h e i r  ends co rresponded . When th e  c h i ld  had confirm ed t h a t  

each was th e  same le n g th ,  one o f  th e  s t i c k s  was moved so 

th a t  t h e i r  ends no longer  co rresponded . The c h i ld  was ag a in  

asked i f  th e  s t i c k s  were equal in  le n g th .  I f  an a f f i r m a t iv e  

answer was g iv en , two toy h o rse s  o f  equa l s iz e  and c o lo r  were 

p laced  a t  th e  end o f  each s t i c k .  The examiner s t a t e d  t h a t  

they  would p re te n d  th e  s t i c k s  were ro a d s ,  and asked i f  each 

h o rse  would reac h  th e  end o f  t h e i r  roads  a t  th e  same tim e . 

Task 6 , c o n s e rv a t io n  o f  a r e a ,  in v o lv ed  p re s e n t in g  th e  c h i ld
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w ith  two p ie c e s  of green c o n s t ru c t io n  paper o f  equa l shape 

and s u r fa c e  a r e a  t h a t  r e p re s e n te d  " f i e l d s  of g r a s s . "  A 

number of sm all wooden b locks  o f  eq u a l s i z e ,  shape, and 

c o lo r  were p laced  b e fo re  the  c h i ld  t h a t  r e p re s e n te d  " b a rn s ."  

One "barn" was p la c e d  on each " f i e l d  o f  g r a s s . "  A second 

and t h i r d  "barn"  was p la ced  on each " f i e l d  o f  g r a s s . "  On 

f i e l d  A, the  b arn s  were p laced  s id e  by s id e .  On f i e l d  B, 

the  b arn s  were s c a t t e r e d .  To t e s t  the  p o s s i b i l i t y  t h a t  

c h i ld re n  might be conserv ing  number (when he counts the  barns  

and g ives  an e x p la n a t io n  t h a t  th ey  a re  th e  same because bo th  

" f i e l d s "  have the  same number o f  "ba rns")  and n o t  a r e a ,  

an o th e r  "barn"  i s  p laced  on th e  f i e l d  A and in  f i e l d  B th e  

barn  i s  p la c e d  on top o f  an e x i s t i n g  b a rn .

Method of R ecording 

S u b jec ts  were i d e n t i f i e d  by number from 1-10 f o r  each 

ra c e  and a r e a .  Space on the  d a ta  sh e e t  was a ls o  p ro v id ed  f o r  

b i r t h d a t e ,  sex , and a c o n s e rv a t io n  and n o n -c o n se rv a tio n  sc o re  

o f  each c h i ld .

P re -exam ina tion  o f  P o p u la tio n  

Each p o p u la t io n  was sc reen ed  as to  IQ and p re v io u s  

knowledge o f  P i a g e t ' s  c o n s e rv a t io n  t a s k s .  This in fo rm a tio n  

was o b ta in ed  from the  p r i n c i p a l  and te a c h e rs  o f  s e le c te d  

e lem en tary  sc h o o ls .  Only th o se  c h i ld r e n  whose IQ sc o re s  

f e l l  w i th in  th e  normal range  o f  i n t e l l i g e n c e  were in c lu d ed  

in  the  s tu d y  as s u b je c t s .
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S e le c t io n  o f  Examiner

The exam iner, a w h ite  fem ale , age 23, was s e l e c te d  

from a group o f  r e c e n t  s p e c ia l  e d u c a t io n  g ra d u a te s  o f  the  

U n iv e r s i ty  o f  Oklahoma, and t r a i n e d  to  a d m in is te r  each of 

the  s i x  P ia g e t i a n  c o n s e rv a t io n  t a s k s .  In  th e  l i g h t  o f  Bucky 

and B a n ta 's  (1952) f in d in g s ,  d e s c r ib e d  on pages 16 and 17 

p reced ed , i t  was concluded t h a t  a w h ite  examiner would be 

e f f e c t i v e  w i th  a l l  e th n ic  g ro u p s . The examiner was i n s t r u c t e d  

to  s t a t e  to  each  c h i ld ;

I  w i l l  ask  you to  do some th in g s  fo r  me and answer 
some q u e s t io n s  about them. Some o f  them may be easy  
and some may be a l i t t l e  h a r d e r .  Do th e  b e s t  you can 
on each o f  them.

The fo l lo w in g  fo u r  s te p s  were used  in  th e  p r e s e n ta ­

t io n s  of each  ta s k :  F i r s t ,  th e  c h i ld  was g iven  an oppor­

t u n i t y  to  f a m i l i a r i z e  h im s e lf  w i th  th e  m a te r i a l s ;  second, 

i t  was a s c e r t a in e d  w hether each c h i l d  p e rc e iv e d  th e  i n i t i a l  

e q u a l i t y  o f  o b je c t s  he was asked to  compare ; t h i r d ,  a f t e r  

each m a n ip u la t io n  of one o f  th e  two o b je c t s ,  th e  c h i ld  was 

aga in  asked  to  judge th e  o b j e c t ' s  e q u a l i t y  o r  i n e q u a l i t y ;  

and f o u r t h ,  t h e  s u b je c t  was asked to  e x p la in  why th e  two 

o b je c ts  were equa l o r  unequal (depending on h i s  re sp o n se )  

w ith  r e s p e c t  to  a g iven  a re a  o f  c o n s e rv a t io n .  E x p la n a tio n s  

were sc o re d  as co n se rv in g  o r  n o n -co n se rv in g  (see  Appendix B ) .

P rocedure

In  each  e lem en tary  schoo l s i t e ,  a q u ie t  room away 

from th e  norm al t r a f f i c  o f  c h i ld r e n  was p ro v id ed  by each
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p r i n c i p a l .  The examiner a d m in is te re d  s ix  o f  P i a g e t ' s  con­

s e rv a t io n  ta s k s  (as d e s c r ib e d  p re v io u s ly )  to  each o f  90 

s u b je c ts  in d iv i d u a l l y .  A d m in is tra t io n  time fo r  each s u b je c t  

was 10-15 m in u te s .  A l l  90 s u b je c t s  were t e s t e d  in  th e  

sp r in g  sem es te r  o f  the  1975-76 schoo l y e a r ,  over a p e r io d  

of th r e e  and o n e -h a l f  weeks. S u b je c ts  were g iven  a sco re  o f  

"1" p o in t  f o r  each ta s k  on which they  s u c c e s s f u l ly  conserved  

w ith  each s u b je c t  r e c e iv in g  a t o t a l  p o s s ib le  sco re  o f  6 

p o in t s .  A sc o re  o f  "0" was g iven  fo r  n o n c o n se rv a tio n .  The 

same examiner a d m in is te re d  6 P ia g e t ia n  ta s k s  to  a l l  90 sub­

j e c t s .  During th e  t e s t i n g ,  th e  examiner encoun te red  d i f f i ­

c u l ty  in  making h e r  language un d ers to o d  w ith  the  s u b je c t s  

making up th e  Black R ura l p o p u la t io n .  F u r th e r  d i s c u s s io n  

fo llow s in  Chapter V.

Treatm ent o f  Independent V a r ia b le s  

Area was d iv id e d  in to  Urban, R u ra l ,  and Suburban; 

ra c e  was d iv id e d  in to  In d ia n ,  Black and W hite; age was 

d iv id e d  in to  group 1, 5 .6 - 6 .1 ,  group 2, 6 .2 - 6 .8 ,  group 3,

6 .9 - 7 .3 ;  and sex , group 1, m ale, group 2, fem ale.

S t a t i s t i c a l  Design 

A 3 X 3 f a c t o r i a l  a n a ly s i s  o f  v a r ia n c e  was used  to  

ana lyze  th e  d a ta  in  t h i s  s tu d y . Geographic a re a  and r a c e  

a re  the  two f a c to r s  t h a t  were examined, w ith  each f a c t o r  

c o n s i s t in g  o f  th r e e  l e v e l s . The degrees  o f  freedom were : 

f a c t o r  1, g eo g ra p h ica l  lo c a t io n  = 2; f a c t o r  2, r a c e  = 2;
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i n t e r a c t i o n  = 4; t o t a l  = 89; and fo r  w i th in  ( e r ro r )  = 81. 

This c o n s is te d  o f  n in e  c e l l s ,  w ith  te n  s u b je c ts  in  each 

c e l l .  Only th e  grand t o t a l  c o n s e rv a t io n  sc o re s  were used 

in  c a l c u l a t i o n  o f  the  f a c t o r s  m entioned above. A one-way 

ANOVA was th en  used to  c a l c u l a t e  th e  grand t o t a l  co n se rv a ­

t io n  sco re  by sex  and age in  th e  two a n c i l l a r y  h y p o th e s e s .

Urban Suburban R ural

In d ian N=10 N=10 N=10

Black N=10 N=10 N=10

White N=10 N=10 N=10

The l e v e l  of s ig n i f i c a n c e  was r e p o r te d  in  each case 

to  supply  as much in fo rm a tio n  as p o s s ib le  to  any f u tu r e  

r e s e a rc h  on P i a g e t ' s  th e o ry .



CHAPTER IV 

RESULTS AND DATA ANALYSIS

S t a t i s t i c a l  P rocedure  

The f in d in g s  fo r  th e  p r e s e n t  d i s s e r t a t i o n  w i l l  be 

p re s e n te d  in  th e  fo llow ing  o rd e r :

1. R e su lts  r e l a t i n g  to  th e  t e s t i n g  o f  H ypothesis I ,  con­

ce rn in g  th e  c o n se rv a tio n  sc o re s  o f  c h i ld re n  from d i f f e r e n t

geograph ic  a re a s  and r e s u l t s  r e l a t i n g  to  th e  t e s t i n g  o f  

H ypothesis  I I .  Concerning c o n se rv a t io n  sco re s  o f  c h i ld re n  

from d i f f e r e n t  r a c e s .

2. R e su l ts  r e l a t i n g  to  th e  two a n c i l l a r y  H ypotheses, 

t h a t  i s  H ypothesis I I I ,  concern ing  th e  d i f f e r e n c e s  in  th e  

c o n s e rv a t io n  o f  male and female c h i ld r e n ,  and H ypothesis  IV, 

r e l a t i n g  to  age o f  c o n s e rv a t io n .

. The means and s ta n d a rd  d e v ia t io n s  o f  main e f f e c t s  

( a r e a ,  r a c e )  a re  p re se n te d  in  Appendix D. Hypotheses I ,  I I I ,  

and IV w i l l  be s t a t e d  in  a l t e r n a t i v e  form. H ypothesis I I

w i l l  be s t a t e d  in  a n u l l  form.

29
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R e su lts

H ypothesis I

H ypothesis I  s t a t e d  t h a t  th e re  would be a s t a t i s ­

t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  between th e  grand t o t a l  con­

s e rv a t io n  sco re s  of c h i ld re n  from d i f f e r e n t  geographic  

a r e a s ,  r e g a r d le s s  o f  r a c e .  R e su lts  o f  a two-way a n a ly s i s  o f  

v a r ia n c e  f o r  th e  main e f f e c t s  were F = 0 .9 8 ,  df = 2 ,81 , 

p < 0 .9 9 , f o r  a re a .  Hypothesis I  i s  n o t supported  by s t a ­

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

H ypothesis I I

H ypothesis I I  p r e d ic te d  t h a t  th e r e  would be no s t a ­

t i s t i c a l l y  s i g n i f i c a n t  d i f f e re n c e  in  th e  c o n se rv a t io n  sco res  

o f  c h i ld re n  o f  d i f f e r e n t  r a c e s . A two-way ANOVA was a ls o  

used to  c a lc u l a t e  f o r . t h e  main e f f e c t  of ra c e  on the  grand 

t o t a l  c o n s e rv a t io n  sc o re .  A r e l a t i o n s h i p  between ra c e  and 

a b i l i t y  to  conserve was n o t dem onstra ted  in  th e  o v e r a l l  

sample (F = 0 .7 5 , df = 2 ,81 , p < 0 .9 9 ) .  Hypothesis I I  can 

th e re fo r e  be accep ted .

Although no s i g n i f i c a n t  d i f f e r e n c e  was found in  

a rea  and r a c e  as having any d i r e c t  in f lu e n c e  on conserva­

t i o n ,  an i n t e r a c t i o n  i s  c l e a r l y  in d ic a te d  between th e  two 

main e f f e c t s  of a re a  and ra c e  (F = 2 .65 , d f  = 4 ,81 , p < .05) 

(see  Table 2 ) .  A t r e n d  toward th e  suburban a re a  i s  apparen t 

from th e  d a ta  graphed in  F ig u re  1. In  a d d i t io n ,  ano ther  

t r e n d  toward th e  In d ian  ra c e  i s  a lso  dem onstra ted  in  F ig u re  2, 

However, i t  should  be no ted  t h a t  th e s e  a re  t ren d s  and n e i th e r  

in d ic a t e  any s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e .
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TABLE 2

GRAND
TWO

TOTAL
-WAY ANOVA 
CONSERVATION SCORE

Source df MS F P<

Area (A) 2 2,13 , .98 0.99

Race (R) 2 1.63 .75 0.99

I n t e r a c t i o n  
A X R

4 5.76 2.65 .03

W ithin  (E rro r) 81 2.17

T o ta l 89
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A n c i l la r y  Hypotheses

H ypothesis  I I I  

H ypothesis  I I I  s t a t e d  th a t  th e r e  would be a s i g n i f ­

ic a n t  d i f f e r e n c e  between th e  c o n s e rv a t io n  sc o re s  o f  male 

and female c h i ld r e n .  A one-way ANOVA was a p p l ie d  to  Hypo­

th e s i s  I I I  (F = 0 .4 7 ,  d f  = 1 ,8 8 , p < 0 .4 9 ) .  No s i g n i f i c a n t  

d i f f e r e n c e  i s  in d ic a te d  in  c o n se rv a t io n  based  on th e  sex 

o f  th e  c h i ld r e n .  H ypothesis  I I I  was r e j e c t e d .

TABLE 3

ONE-WAY ANALYSIS OF VARIANCE BY SEX

Source df MS F P<

Between S u b jec ts 1 1 .1 0.47 0.49

W ithin (E rro r) 88 2 .3

T o ta l 89

The C ochran 's  C t e s t  f o r  homogeneous v a r ia n c e s  was c a lc u ­

l a t e d  = 0 .5 5 ,  P = <0.25 ns)  f o r  degree  o f  homogeneity,

H ypothesis  IV 

H ypothesis  IV s t a t e d  t h a t  th e r e  would be a s t a t i s ­

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

c h i ld r e n  due to  age. A one-way ANOVA was u t i l i z e d  and 

y ie ld e d  the  fo llo w in g  s t a t i s t i c a l  f in d in g s  (F = 3 .5 ,  d f  =

2 ,8 7 , p < .0 3 ) .  H ypothesis  IV i s  confirm ed.
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TABLE 4 

ONE-WAY ANOVA BY AGE

Source df MS F P<

Between S u b jec ts 2 7.8 3.59 .03

W ithin  (E rro r) 87 2 .1

T o ta l 89

When a C ochrans ' C t e s t  fo r  homogeneity o f  v a r ia n c e s  

(F^ax “ 3 .6 ,  p < .03) a h ig h  l e v e l  of s ig n i f i c a n c e  was 

o b ta in e d .

In  a d d i t io n  to  p ro v id in g  a means o f  t e s t i n g  the  above 

h y p o th eses , th e  d a ta  r a i s e  q u es t io n s  which allow ed th e  au th o r  

to  go beyond th e  hypo theses  s t a t e d  ( f u r th e r  d e t a i l s  and f i n d ­

ings  appear in  C hapter V ) .

F a c to rs  A f fe c t in g  S t a t i s t i c a l  R e su l ts

I t  should  be k ep t in  mind t h a t  a co n c lu s io n  based on 

th e  p r e s e n t  s t a t i s t i c a l  f in d in g s  would be m is lea d in g  due to  

many In d ia n  s u b je c ts  f a l l i n g  in to  th e  upper h a l f  o f  th e  age 

range ( 5 .6 - 7 .3 ) .  However, fo r  those  Black and White s u b je c ts  

f a l l i n g  i n to  t h i s  a re a  o f  th e  age ran g e , th e  a b i l i t y  to  con­

se rv e  and the  s o p h i s t i c a t i o n  o f  e x p la n a t io n s  was n o t p r e s e n t .

The f a c t  t h a t  age was n o t  evenly  d i s t r i b u t e d  th rough­

ou t th e  geograph ic  a re a  cou ld  account f o r  th e  d a ta  in d ic a t in g  

a h igh  r e l a t i o n s h i p  between c o n se rv a t io n  and th e  Urban In d ian  

p o p u la t io n .  In  th e  same l i g h t ,  th e  uneven d i s t r i b u t i o n  of
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age could  have a f f e c t e d  o th e r  v a r i a b l e s ,  such as sex .

The language d i f f i c u l t y  encoun tered  by th e  examiner 

during  t e s t i n g  in  th e  Black R ural a r e a  i s  an o th e r  p o s s i b i l ­

i t y  t h a t  could  have a f f e c te d  s t a t i s t i c a l  r e s u l t s  ( f u r th e r  

d e t a i l s  appear in  Chapter V ) .



CHAPTER V

DISCUSSION, CONCLUSIONS, AND SUGGESTIONS 

FOR FURTHER RESEARCH

Using a two-way a n a ly s is  o f  v a r ia n c e  to  t e s t  th e  two 

main e f f e c t s  o f  geograph ic  a re a  and ra c e  y ie ld e d  a non­

s i g n i f i c a n t  F r a t i o  in  each case  (F = .98, d f  = 2 ,81 , p < .9 9 ) .

However, th e  two way i n t e r a c t i o n  was h ig h ly  s i g n i f i ­

c a n t  w ith  an F r a t i o  of 2.65 (d f  = 4 ,8 1 , p < .03) between a re a  

and r a c e .  This i n t e r a c t i o n  i s  graphed in  F igu re  3, which shows 

t h a t  urban In d ian s  sc o re  h ig h e r  than  t h e i r  suburban and r u r a l  

c o u n te r p a r t s . Suburban w h ite s  f a r e  b e t t e r  than  urban  and 

r u r a l  w h i t e s , w h ile  Blacks show v ery  l i t t l e  d i f f e r e n c e  in  

c o n se rv a tio n  sc o re s  as a f u n c t io n  of geograph ic  a re a .  Cer­

t a i n  t re n d s  were o b ta in ed  from th e  d a ta  u s in g  a one-way 

ANOVA, p a r t i c u l a r l y  concern ing  t a s k  4, in  w eight c o n se rv a tio n  

and ta sk  6, i n  a re a  c o n se rv a t io n .  S ig n i f ic a n c e  was con­

s i s t e n t  on ta s k  4 w ith  age as a v a r i a b l e  (F = 3 . 3 ,  d f  = 2 ,87 , 

p < .0 3 ) ,  and on ta s k  4 w ith  a re a  as a v a r i a b le  (F = 4 .1 ,  

df = 2 ,8 7 , p < .0 1 ) .  Task 6 r e v e a le d  s ig n i f i c a n c e  on a 

two-way ANOVA w ith  ra ce  and a re a  as main e f f e c t s  (F = 3 .3 ,  

d f  = 2 ,8 7 , p < .0 4 ) ,  w ith  ra c e  showing th e  s ig n i f i c a n c e .
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C h i-sq u are  s t a t i s t i c s  were used to  examine q u e s t io n s  

o f  the  d a ta  d e a l in g  w ith  age groups 6 .2 ,  6 .8  and 6 .9  to  7 .3  

in  c o n ju n c tio n  w ith  a re a  ac ro s s  r a c e  on ta sk s  4 co n se rv a ­

t io n  o f  w e ig h t ,  5 c o n s e rv a t io n  o f  le n g th ,  and 6, co n se rv a ­

t i o n  o f  a r e a . .

The Y a te s '  c o r r e c te d  c h i - s q u a re  i s  r e p o r te d  in  each 
2

case as % • The Yates c o r r e c t io n  i s  n e c e ssa ry  due to  c e l l  

s iz e s  of below 5, to  p re v en t  the  c h i - s q u a re  t e s t  from be ing  

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

The f i r s t  q u e s t io n  examined concerned any s t a t i s ­

t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  in  th e  number o f  co n se rv in g  

c h i ld re n  on ta sk s  4 and 6, in  age group 2 (6 .2 -6 .8 )  in  each 

geograph ic  a re a  ac ro ss  r a c e .  The fo l lo w in g  r e s u l t s  were

o b ta in ed  on ta s k  4 ; = 0 .8 7 ,  d f  = 2, p < 0 .64  f o r  th e
2

urban a r e a ,  % = 0 .8 3 , d f  = 2, p < 0.65 f o r  the  suburban
2

a re a  and a x = 3 .9 4 , d f  = 2, p < 0 .13  was o b ta in ed  f o r  th e

r u r a l  a r e a .  Task 5 re v e a le d  a x^ o f  4 .2 8 , df = 2, p < 0 .11
2

f o r  u rban  a r e a ,  a x = 0 . 49 ,  df = 2,  p < 0 . 4 9  fo r  suburban 
2

a re a ,  and a x = 3 .9 ,  df = 2, p < 0 .13  f o r  the  r u r a l  a r e a .
2

R e su l ts  on ta s k  6 were a x  = 4 .2 8 ,  df = 2, p < 0 .11  f o r  th e
2

urban  a r e a ,  a x = 3 .36 , df = 2, p < 0 .18  f o r  th e  suburban 
2

a re a  and a x = 4 .9 ,  df = 2, p < 0 .08  f o r  the  r u r a l  a r e a .

The second q u e s t io n  an a ly zed  was d i f f e r e n c e s  in v o lv in g

age group 3 ( 6 .9 -7 .3 )  in  th e  d i f f e r e n t  geograph ic  a re a s  o f

r u r a l ,  u rban , and suburban a c ro s s  ra c e  on ta sk s  4 -6 . Task 4,
2

c o n s e rv a t io n  of w e ig h t ,  y ie ld e d  a x  o f  6.99 w ith  2 degrees
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of freedom and s ig n i f i c a n c e  a t  th e  .03 l e v e l  in  th e  urban

2
a re a .  The suburban a rea  showed a % o f  2 .80 w ith  2 degrees

o f  freedom and s ig n i f i c a n c e  a t  the  0 .2  l e v e l .  R e su lts  
2

were % = 1 .1 4 ,  df = 2, p < 0.56 in  th e  r u r a l  a r e a .  On
2

t a s k  5, th e  urban a re a  showed x = 3 .2 3 , d f  = 2, p < 0 .1 9 .
2

A X o f  0 .4 5 ,  d f  = 2, p < 0.79 was o b ta in e d  fo r  th e  suburban

a re a .  The r u r a l  a re a  showed x^ "  2 .91 , d f  = 2, p < 0 .2 3 .

On ta s k  6, r e s u l t s  were x^ = 3 .23 , d f  = 2, p < 0.19 f o r  th e
2

urban  a r e a ,  and a x o f  0 .98  w ith  2 degrees  of freedom in  the

suburban a re a  was s i g n i f i c a n t  a t  th e  0 .61 l e v e l .  In  th e
2

r u r a l  a re a  r e s u l t s  were x = 4 .0 3 , df = 2, p < 0 .1 3 .

S t a t i s t i c a l  d i f f e r e n c e s  i n d i c a t e  an in f lu e n c e  o f th e  

urban a r e a  on ta s k s  4, in  th e  6 .9 -7 .3  age group. No s t a t i s ­

t i c a l  d i f f e r e n c e  i s  in d ic a te d  toward any p a r t i c u l a r  r a c e .

The examiner encoun tered  d i f f i c u l t y  in  making h e r  

language un d ers to o d  d u ring  th e  s i x  ta s k s  w ith  the  sample o f 

s u b je c ts  from th e  Black R ura l p o p u la t io n ,  p a r t i c u l a r l y  w ith  

the  concept of "sam eness ."  This f a c t o r  could  have had a 

n e g a t iv e  e f f e c t  i f  th e  examiner assumed u n d e rs ta n d in g  on 

th e  p a r t  o f  th e  c h i ld  when th e  c h i ld  indeed  d id  n o t u n d e r­

s ta n d  o r a p o s s ib le  p o s i t i v e  e f f e c t  i f  th e  examiner reached  

a p o in t  o f  coaching in  an a ttem p t to  make h e r s e l f  u n d e rs to o d .

F u r th e r  r e s e a rc h  i s  needed d e a l in g  w ith  th e  r e l a ­

t io n s h ip  o f  c o n s e rv a t io n  to  a re a ,  r a c e ,  and sex , in v o lv in g  

o ld e r  c h i ld r e n .  A lso a c lo s e r  look i s  in d ic a te d  in to  any 

e f f e c t  o ld e r  s i b l i n g s  in  th e  fam ily  m ight have on c o n s e rv a t io n
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sco re s  o f  c h i ld r e n .

In  a d d i t i o n ,  f o r  those  a re a s  o r  r a c e s  w ith  the  l e a s t  

e f f i c i e n c y  in  c o n s e rv a t io n ,  a f u r t h e r  exam ina tion  o f  th a t  

p a r t i c u l a r  a d u l t  p o p u la t io n ,  as to  i t s  s ta g e  o f  o p e ra t io n  

would be an o th e r  a r e a  o f  r e s e a rc h ;  namely, would t h i s  popu­

l a t i o n  a l s o  .be o p e ra t in g  on a c o n c re te  l e v e l ,  and n o t  have 

advanced to  a form al l e v e l  of thought?

Because many o f  th e  c h i ld re n  in c lu d e d  in  th e  p re s e n t  

s tu d y  were i n  a c o n s id e ra b ly  young age ran g e ,  they  were 

unable  to  conserve on th e  more d i f f i c u l t  c o n s e rv a t io n  ta sk s  

of s o l i d  amount, le n g th ,  and a r e a ,  ta s k s  numbered 4, 5, and 6. 

Research aimed a t  o ld e r  c h i ld r e n ,  who a re  more l i k e l y  to  be 

fu n c t io n in g  on th e  c o n c re te  o p e r a t io n a l  l e v e l ,  would y ie ld  

more c o n c lu s iv e  r e s u l t s  as to  any p o s s ib le  in f lu e n c e  race  

or geog raph ic  a re a  m ight have on c h i l d r e n 's  c o g n i t iv e  d e v e l­

opment .

In  c o n c lu s io n ,  th e  main e f f e c t s  o f  a r e a  and ra c e  

d id  n o t  r e v e a l  any s ig n i f i c a n c e ,  u n le s s  one i s  co n s id e red  

in  r e l a t i o n s h i p  w ith  th e  o th e r .  This r e l a t i o n s h i p  c e n te re d  

around th e  In d ia n  r a c e  and th e  u rban  a r e a .  A f u r t h e r  look 

in to  each a r e a  as to  th e  types o f  c o n c re te  e x p e r ie n c e s  t h a t  

a re  en co u n te red  in  each a re a  would le n d  more c o n c lu s iv e  

in f o rm a t io n .
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APPENDIX A 

DESCRIPTIONS OF CONSERVATION TASKS



PIAGETIAN CONSERVATION TASKS

Task 1: C onservation  o f  Number:

Six b la c k  checkers were l in e d  up in  one row and s i x  

red  checkers were l in e d  up in  a p a r a l l e l  row (see s te p  1 ) .  

Shaded c o lo r  deno tes  b la c k  checkers , v e r t i c a l  l i n e s  denote 

re d .  Once th e  c h i ld  confirmed th e re  was as many red  as 

b la ck  ch eck e rs , th e  red  checkers were s ta c k e d  in to  one 

s ta c k  (see  s te p  2 ) .  The c h i ld  was then  asked whether th e re  

was as many r e d  checkers  as b la c k  c h e c k e rs . I f  the  c h i ld  

confirm ed th e r e  was s t i l l  th e  same amount o f  re d  checkers 

as b la c k  ch eck e rs ,  h e /sh e  was then  asked how h e /sh e  knew 

t h a t .  An e x p la n a t io n  such as "no th ing  was added or taken 

away" was no ted  as c o n se rv a tio n  in  each o f  th e  s i x  ta s k s ,  

and a n e g a t iv e  response  was fo llow ed  by th e  q u e s t io n  "why 

n o t? "

Step 1

I  I

J

\

J

Step 2
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Task 2: C onserva tion  o f  S o l id  Amount;

Two p ie c e s  o f  c la y  o f  th e  same amount were r o l l e d  in to  

b a l l s  o f  equal s i z e .  For convenience two c o lo rs  were used, 

b lue  and red  w ith  d ia g o n a l l in e s  deno ting  th e  b lue  c la y  (see 

s te p  1). Once the c h i ld  confirmed t h a t  th e r e  was the  same 

amount o f  b lu e  c lay  as r e d  c la y ,  th e  b lu e  c la y  was deformed 

by r o l l i n g  i t  in to  a "snake" (see s te p  2 ) ,  The c h i ld  was 

then  asked w hether th e r e  was as much b lu e  c lay  as re d  c la y .

I f  the  c h i ld  confirm ed t h a t  b o th  b a l l s  were s t i l l  the  same, 

h e /sh e  was th en  asked  how he knew t h a t .

S tep 1

Step 2

/

/
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Task 3: C onserva tion  of L iqu id  Amount;

An equal amount o f  w ate r  was poured in to  two con­

ta in e r s  o f  equa l s i z e  and shape (see  s te p  1 ) .  A f te r  th e  

c h i ld  confirm ed th a t  th e  c o n ta in e rs  were th e  same s i z e  and 

th a t  they  c o n ta in e d  th e  same amount o f  w ate r  (an eye d ropper 

was p rov ided  f o r  the  c h i ld  to  add and s u b t r a c t  w a te r  as 

needed) th e  w a te r  in  one o f  th e  c o n ta in e r s  was poured in to  

a t a l l e r ,  th in n e r  c o n ta in e r  (see  s te p  2 ) .  The c h i ld  was 

then asked w hether th e re  was as much w a te r  in  th e  t a l l e r  

c o n ta in e r  as in  one o f  the  o r i g i n a l  c o n t a i n e r s . I f  th e  

c h i ld  confirm ed t h a t  th e  amount o f  w a te r  remained th e  same, 

h e /sh e  was th en  asked how h e /sh e  knew t h a t .

Step 1

\

Step 2

V ..

V . . .
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Task 4: C o n serv a tio n  o f  W eight;

Two b a l l s  o f  c la y  o f  equa l s i z e  and w eigh t were 

g iven to  th e  c h i l d  (see  s te p  1 ) .  He/she was allow ed to  add 

and s u b t r a c t  c la y  u n t i l  h e /sh e  ag reed  t h a t  they  weighed th e  

same. Then one o f  th e  b a l l s  was deformed in to  a pnacake 

(see  s te p  2 ) .  W ithout touch ing  th e  c la y  th e  c h i ld  was 

asked i f  th e  pancake would weigh th e  same as th e  b a l l  o f  

c la y .  I f  th e  c h i l d  confirm ed t h a t  b o th  b a l l s  would s t i l l  

weigh th e  same, h e /s h e  was then  asked how h e /sh e  knew t h a t .

Step 1

/ '
\

/'

\

\  /
y

Step 2

/

/
/

/

i I
{

I
\

}

\

\  /
/
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Task 5 : C o nserva tion  o f  L en g th ;

Two rods o r  s t i c k s  o f  i d e n t i c a l  le n g th  were l a id  

s id e  by s id e  so t h a t  t h e i r  ends corresponded  (see  s te p  1 ) .  

When th e  c h i ld  had confirm ed th a t  each was th e  same le n g th ,  

one o f  the  s t i c k s  was moved so t h a t  t h e i r  ends no longer 

corresponded  (see  s te p  2 ) .  The c h i ld  was ag a in  asked i f  

the  two s t i c k s  were the  same le n g th .  I f  h e /sh e  confirm ed 

le n g th  was s t i l l  eq u a l ,  two toy  h o rse s  o f  equal s i z e  and 

c o lo r  were then  p la c e d  a t  one end of each s t i c k  (see  s te p  3), 

The examiner s t a t e d  " l e t ' s  p re te n d  th e  s t i c k s  a r e  r o a d s ,"  

and asked i f  b o th  h o rse s  would reach  th e  end o f  t h e i r  road  

a t  th e  same t im e . I f  an a f f i r m a t iv e  answer was g iv e n , th e  

c h i ld  was asked how h e /sh e  knew t h a t .  An e x p la n a t io n  such 

as "because th e  roads  a re  s t i l l  th e  same d is t a n c e "  was n o ted  

as co nserv ing  le n g th .

S tep 1

Step 2

c : :
S tep  3
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Task 6 : C onservation  o f  Area

Two p ie c e s  of green c o n s t ru c t io n  paper of th e  same 

shape and s u r fa c e  a re a  were p re se n te d  to  the  c h i ld  ( la b e le d  

A 6c B) , A lso , a number o f  sm all wooden b locks  o f  equal 

s i z e ,  shape, and c o lo r  were p re se n te d  to  th e  c h i ld .  When 

the  c h i ld  confirm ed th e  e q u a l i ty  o f  th e  papers  and b lo c k s ,  

the t e s t e r  s t a t e d  " l e t ' s  p re te n d  each p ie c e  o f  paper i s  a 

' f i e l d  o f  g r a s s '  and each b lock  i s  a ' b a r n . ' "  The t e s t e r  

then  p re s e n te d  two sm all i d e n t i c a l  p l a s t i c  cows and p laced  

one on each p ie c e  o f  paper (see  s te p  1 ) .  The c h i ld  was 

asked i f  one cow had as much g ra s s  to  e a t  as the  o th e r .  An 

equal number o f  "ba rns"  were p laced  on each " f i e l d  o f  g r a s s . "  

On " f i e l d  A" they  were p laced  s id e  by s id e ,  on " f i e l d  B ," 

the  'barns"  were s c a t t e r e d  around the  paper (see s te p  2 ) .

The c h i ld  was asked i f  bo th  cows s t i l l  had the  same amount 

o f  g ra ss  to  e a t .  I f  an a f f i rm a t iv e  answer was g iven , th e  

ta sk  was co n tin u ed . I f  a n e g a t iv e  answer was g iven , th e  

ta sk  was d isc o n t in u e d .  I f  the  c h i ld  counted the  "ba rns"  

when asked about th e  e q u a l i ty  o f  th e  a r e a s , he was p robab ly  

conserv ing  number and no t a r e a .  To t e s t  him on t h i s ,  

an o th e r  "barn"  was p laced  on " f i e l d  A" and on " f i e l d  B" 

an o th e r  "barn"  was p laced  on top o f  an e x i s t in g  " b a rn ."

I f  the c h i ld  s t a t e d  the  cow on " f i e l d  B" now had more g ra s s  

to  e a t , h e /sh e  was no ted  as conserv ing  a r e a .
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Step 2



APPENDIX B 

CONSERVATION SCORE FORMS



Each p o p u la t io n  was i d e n t i f i e d  on a s e p a ra te  form 

in d ic a t in g  r a c e  and a re a  (White r u r a l ,  In d ian  u rban , Black 

suburban, e t c . ) .

S u b je c ts  were l i s t e d  one th rough  te n  under each ta s k  

by b i r t h  d a te s .  Sex o f  each s u b je c t  was i d e n t i f i e d  as M, 

male and f ,  fem ale . A check mark was made under th e  a p p ro ­

p r i a t e  column o f  conserves and does n o t  c o n s e rv e . "1" 

p o in t  was g iven  f o r  each s u c c e s s fu l  c o n s e rv a t io n  on each 

t a s k .  A sc o re  o f  "0" was g iven  fo r  n o n c o n se rv a tio n .

52
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CONSERVATION SCORE SHEET

POPULATION:

1. C o n serv a tio n  o f  Number.

S u b je c ts  Sex Conserves Does Not Conserve

1      _________

2      _________

 3___________  ___  _____  _________

 4___________  ___  _____  _________

 5___________  ___  _____  _________

 6      _________

 7___________  ___  _____  _________

 8      _________

9___________  ___  _____  _________

10       _________

2. C onserva tion  o f  S o l id  Amount.

S u b je c ts  Sex Conserves Does Not Conserve

1      _________

2      _________

 3___________  ___  _____ ___________________

 4___________  ___  _____  _________

 5___________  ___  ______  _________

 6      _________

 7___________  ___  _____  _________

 8      _________

9__________  ___ _____  ________
1 0
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3. C onservation  o f  L iq u id  Amount.

S u b jec ts  Sex Conserves Does Not Conserve

1      _________

2      _________

 3___________  ___  _____  _________

 4___________  ___  _____  _________

 5___________  ___  _____  _________

 6      _________

 7___________  ___  _____  _________

 8     _________

9___________  ___  _____  _________

10      _________

4. C onserva tion  o f  W eight.

S u b jec ts  Sex Conserves Does Not Conserve

1      _________

2      _________

 3___________  ___  _____  _________

 4___________  ___  _____  _________

 5___________  ___  _____  _________

 6      _________

 7___________  ___  _____  _________

 8      _________

9__________  ___ _____ ________
1 0
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5. C onserva tion  o f L eng th .

S u b jec ts  Sex Conserves Does Not Conserve

1      _________

2      ________

 3___________  ___  _____  ________

 4___________  ___  _____  ________

 5___________  ___  _____  ________

 6      ________

 7___________  ___  _____  _________

 8      ________

9___________ ______  _____  ________

10      _________

6, C onserva tion  o f  A rea .

S u b jec ts  Sex Conserves Does Not Conserve

1       _________

2      ________

 3___________  ___  _____  ________

 4___________  ___  _____  ________

 5___________  ___  _____  ________

 6      ________

 7___________  ___  _____  ________

 8      ________

9__________  ___ _____  ________
1 0
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DATA CODING METHOD



DATA CODING METHOD

V a r ia b le  Codes Card Column

Studen t I.D , 1 - 2

1 - 90

Race 4

1 - In d ia n

2 - Black

3 - White

Area 6

1 - Urban

2 - Suburban

3 - R ural

Sex

1 - Male 8

2 - Female

Age 10 - 13

1 - 5 .6  to  6 .1

2 - 6 .1  to  6 .8

3 - 6 .8  to  7.3

Task 1 (1 - C onserves; 0 - Non Conserves) 15

Task 2 (1 - Conserves ; 0 - Non Conserves) 16

Task 3 (1 - C onserves; 0 - Non Conserves) 17

Task 4 (1 - C onserves; 0 - Non Conserves) 18

Task 5 (1 - C onserves; 0 - Non Conserves) 19

Task 6 (1 - C onserves; 0 - Non Conserves) 20

Grand t o t a l  number o f  co nserv ing  ta s k s 21
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TABLE 1
MEAN (X) AND STANDARD DEVIATION (SD) OF GRAND TOTAL 

CONSERVATION SCORES, AREA BY RACE

Urban Suburban Rural

In d ian X = 2.5 X = 2 .0 X = 0 .6

SD = 2.0 SD = 1.7 SD = 0 .7

Black X = 1.1 X = 1.2 X = 1 .3

SD = 1.2 SD = 1 .1 SD = 1 .0

White X = 0 .8 X = 2 .0 X = 1 .6

SD = 1.0 SD = 1.9 SD = 1 .7
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TABLE 1.1
MEANS AND STANDARD DEVIATIONS OF 

AREA, RACE, AGE, AND SEX

Area

Group 1 - Urban X = 1 .4 SD = 1.6

Group 2 - Suburban X = 1.7 SD = 1.6

Group 3 - R ural X 1.2 SD = 1.3

Race

Group 1 - In d ia n X = 1.70 SD == 1.7

Group 2 - Black X 1.2 SD = l . l

Group 3 - White X = 1 .4 SD = 1.6

Age

Group 1 - 5 .6  to  6 .1 X = 1.0 SD = 1.2

Group 2 - 6 .1  to  6 .8 X = 1.2 SD = 1.3

Group 3 - 6 .8  to  7 .3 X = 1.9 SD = 1.7

Sex

Group 1 - Male X = 1.3 SD = 1 .4

Group 2 - Female X 1.5 SD = 1.6
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