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ABSTRACT 

Sixt Y kindergarten and first-grade childre~" 

were' presented with Piag,tian one-one correspondence 

tasks. ,The children were selected only if they 
\. 

demonstrated an understanding of the terms 'mo~' 

and 'less t • Each subject performed a t~sk twice, 

once with materials which were familiar to the child 
, , 

and once with materials 'which were unfamiliar. One-

half of the children were àsked to perform one-one 

provoked correspondence tasks and the remainin9 children 

were given one-one spontaneous correspondence tasks. 

The, results Iwere subjected to a three-way analylsis of 

variance and to correlated t-test procedures. A - , . 
1 siqnificant difference va, found be~we~n the ~asks 

performed Vi~ familiar materials. as compared to 'un: 

familiar materials. No significant differences vere 
1 

'r 

found between the provoked and spontaneous correspondence 

tasks nor between the order in vhich the .,ieriafs were 

presented. 
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On a fait ~k~QmPlir'~ar soixante enfants des 
l '1 : , 

cla:ses de maternel~~ let de premiêre ann~e des tâches 

de,correspondance unJ!-un selon ~e mod&le de Piaget. 
---' 

Seuls les enfants qui ont dêmontrê'une compr~hension 

des termes tplus' et 'moins! 9nt ~~ê retenus. )Ch~qUe 

, enfant a dû accomplir une tSche d~ûx fois, une fois 

avec des objets êonnu~ et l'autre fois a~c des o?jets~ 

inconnus. On a demandê ! la moitiê'des enfants 
/ l , 

d'accomplir des taches de correspoRdance un-l-un dans 

-----'II- _ __ ç __ , 

un ca~re dirigê, alors que les autres ont acc~mpl~ 'leursi' 
l ,f 

taches de correspondance un-a-un dans un cadre spontanê. 
l 

Le's rêsultat~ ont 'tE ~oumi$ l Une. analyse d.e variations 
\\ 

1 trois modes et ! des 'preuv~s de corrêlation t. Des 

diffêrences utiles ont, ~~"rePêrêes entrJ les ~Iehe~ 
.ccomplies avèc les Ob~ts connus p~ rapport', c~ll •• 

accompiie's avec ~es objets inconnus. Aucune diffErence . 
apprlciable n'a At' observAe entre les~8ches de corre8~ 

~ , l ' ' 
po~danc~ en cadre ~irigê'par rapport· 1 ;el~eslen cadre 

.pontanl, ni- qUant 1 l'ordre dans lequel les objets ont 
1 " 

_'tê prisent' •• 

--~~~I----~--~.~'~-~ 
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INTRODUCTION" 

l t was the a uthor 's~o rigina l in ten tian to explore 

the! area °Of learning disabi'lities using p1aget' s devel'op-

menta} approach to cogni tion. It was thought that 

Piagetian tasks, specifically those dealing with conserva­

tion, might,yield some insight into the cognitive diffi­

culties of learning-disaQled children. 

While looking for an appropriate deveIoprnentai 

scale based on Piaget's tneory, it was observed- that man y 

researchers w~~periencing difficulties constructing 

such a test. One of the fundamental 

ing this ty~ of scale related to the consi~tency of 
ç 

subjects' responses. For example, subjects, when adminis-
# 

r--
tered conservation i terns which were tonsidered to be at the" 

sarne level ~f difficulty, didnot necessarily respond to 

tho se i terns in ehe 'same manner. That is, they would demon­
( 

strate conservatipn for some tasks ~nd not for others. 

During the process of examining why this occurred, the 

viii 
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'\ 
~. followinq question arose. Do the materia~s used to assess, 

an individual's understandinq of ;~tion concepts 

affect his ability to acquire those concepts? 

words, does it matter if he is presented with bottle caps 

or pennies when attempting to conserve number? !t was 

decided that this question was suffici~p~ly relevant to 

warrant an investi94tion. Thus the present study was 

un.dertaken. 
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CHAPTER 1 

( REVIEW OF THE LITERATURE 

Introduction to the Chapter 
-

l, -

Chapter one is divided into three main sectipns. 

~. In the first~part, a précis of Piaget's theoretical 
, ~{ 

foundations is provided, and studies both favouraole to 

and critical of his theory are reviewed. The second 

par~ is devoted to a description of several attempts to 

formulate a developmental scale based on Piaget's theory 

and to a discussion of the ensuing problems. The third 

section is directly related to the focus of this thesis 

- one-one correspondence and conservation of number. In 

addition, research into this area is examined. Finally 

a number~of hypotheses relating to this study involving 

difficulties encountered in attempting to scale aspects 

of Piaget's theory are presented. 

l 
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Piaget's Theory of Cognitive Development 
1 

In his early twenties, the Swiss biologist, Jean 

Piaget, turned his attention to the study of cognitive 

developrnent in children. His training as a biologist has 

had a marked influence on the formulation of his compre-

hensive theory concerning the origins and developrnent of 

intelligence based on the principles of biological adapta-

tion to the envi.rOnment. He maintains that the cognitive 

aspects of a child's developrnent are due to an interaction 

2 

between the individual and his surroundings re~ulting in a 

continuaI assimilation of and accommodation to environmental , 

stimuli.' For the past 50 years he has been actively engaged 

in the task of expanding and revising his theories. 

Piaget (1952b) theorised that the organism is con-

tinually striving for a state of equilibr~um between inter-

nal and external forces. This need for equilibri~ la 

achieved by rneans of the individual's ability to assimilate 

and acco~odate environmental stimuli. The two pr1~ease~ 
are cornplerneptary. Assimilation occurs when one Jcorpor­

ates environrnental stimuli into an exis~ing schemata 
1 

(structure of knowledge). I~, however, a particular stimulus 

does not fit into an' existing schematà, then that schemata 

'. I~ 

','. 

" : ,) 
,":' 
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must either be altered or a new one must be developed. 

This is accommodation. Organ{zation of and adaptation 

to the ènvirorlment (by means of assimilation and accommo­

dation) are what plaget considers to be the "functional 

invariants of intelligenc~n (1. 3) . 

. 
Inte1lectua1 structures deve10p in a sequential 

and hierarchica1 rnanner and, hence, at each stage a per-

son' S thought processes are quali tat~vely different from 

thèse of the preceding stage (Flave11, 1963). Piaget 

(1971b) states that cognitive stages are ncharacterized 

by successive structures WhichldO not replace' eâch other, 

but which are integrated into one aJ"lother. The sirnplest 

ones become incorporated into 1ater, more cornp1ex ones" 

(p. 7). 

, 
Piaget (1950, 1952b,_ 1970: Piage't & Inhe1der, 1969) 

1 

• J " 

has out1ined four majçr deve1oprnenta1 leve1s; the' sensori-

rnotor frpm birth to approxirnately lB months'to ,2,years o~ 

age; the preoperationa1 period, from about 2 years of age 
'} 

to 7 years, du ring -Wh,i,ch language i8 acquired: the concrete 
, 

operational stage bsginninq at appro~imatel~ !,years of age 

3 

in which the youngster develops ;he'abili~y to use logica1 

operations: and finally at around 11 to ·12 years of age. the 

1 \ --~. 

, Il 
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stage of formaI opera~ns. The order of the stages re-

mains invariant. That is, one cannot go from the level 

of preoperational thouqht to the stage of formal operations 

without first,"~Ving gone through the sltage of ?oncret~ 

operations. However, the age at which different chilgren 

may reach each stage depends upon variables such as mental 

development, social interaction and culture (Pi.aget & ~I 

Inhelde~, 1969; Piaget, 1971b). 

Piaget has described in great detail the character­

• istics of each stage. The differences between preoperational 

and concrete operational thinking are of particular interest 

to the current investigation. At the preoperational Ifvel, 

for examp1e, the child cannot conserve, because he is still 

bound by his percep~ions. This prevents'htm fram attending 

to transformations, decentering his perceptions and fram 

reversing operations. 

-. 1 
An loperation is an internalized action which i8 re-

versible. ~he idea of reversibility ia the key to operational 

thought(F1avell, 1963; Ginsburg' Opper, 1969; Xnhelder, 1970; 

~iaget, 195'0, 1952a; Piaget' Inhelder, 1969). and i8 an 

essentia1 part of the concept of conservation. 

\ , 



( 

" " 

y 
'. 

r 

, 1 

" 

f 

1 ., 

-
.. 

, 
'< ----

. " 

; 

" o 
" 

Conservation is the'ability ~o recognize that a , 
IÎ 

particular quant~ty rem~ins"invari~nt t~rough perceptual 
.., 

transformations. To be mo~ specifie, one presents to a 

child two balls composed of \aqual amounts o~ clay, and has 
, .,. . '" 

~II, 
him establish visual equivalence. Then with the.youngster 

, watching, if one ,ball 18 t~nçform~d into a sausa~e shape, 

the preoperation~ child will ~intain that they no longer 

have the sarne amount of substance (clay) in each. 
f 

The 

concrete operational child, on the other hand, can reverse 

the operation and see that ORe has not added or removed any 
1 
1 

c'iay from the ball, but rather, only changed i ts s~ape. 
, Il 

l ' 
Tois, then," cannot 'affect the mass (Elkind, 1961) '. ~ ,. 

Piaget (1952&) notes that "conservation is a neces­

sary condition fQr all rational activity· (p. 3), 'and that 
y , ! 

"notions of conservation • • ,. may sérve as a p_ychological 

indication of the'completion of 'an operato~~~tructure· 
~ ; 

(Piaget & Inhelder, 1969, p. 97). Throughout the years, 
1; 

~ 

Piaget and h~s associates fave d~~ed a seriés of experi-

ments to dete~ine,whether an individual ha~chieved èon­

servation in a qivén area. However in.order' to understand 
, , 

J:he rèasoninq behind a chi~d' s responses to 'conservation 
, 

tasks, there must'be verbal interaction b~tween h;m and the 

Il ./ 
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1 

experimenter. As Flavell (l971b) points out, "discoverinq 

the underlying conceptual basis for the child·s decision la 
" - -'- " t 

important, because it miqht-illu~inate cognitive-structural 

meaning and developmental origin of conservation" (p. 203). 
\ 

This diseovery ptocess is achieved by means of what Piaget 

labels the méthode clinique which is the technique permitting 

the necessary verbal exchange,. It is important to note, 

however, that although Piaget does not deny the functional 

aspects of language, nor minimize the importance of language 

in helping to illuminate a c~ild's cognitive processes, he 

maintains that it is cognitive davelopment that influences 

language systems, rather than the latter affécting the former 

(Hyde, 1970; Lovell, 1968). 

Support for Piaget's theory was ~)ovided by a langu-

-~ge training expe~men t condUcted by Inhelder, Sinclair, 

Bovet and Smock (1966). The authors concl~ded that the type 

of language a c~ild used wàs more a function of his abil~ty 
\ 

to conserve, rathe~ than of hl.s age. -Language training miqht 
( 

h~lp a child on a specifie task, but as ~here is little or né­
\­

generalization to other tasks,-this procedure cannot help in 
-

the development of operational thought.-
l 

l 
1 
1 
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Genètally, by 7 years, the child begtns to think 
1 

in a concrate operationa1 manner. He can n0W recognize 

that ce'rtain properties of an object remain invariant 

regardless of perceptual transformations. However, the 

quality of his thought is still 1imited because- he can 

~;-o~perform operations on concrete stimuli. It i8 in 
~~ 

'the fi~~l-~age, that of forma1 operations, that the 
-............,--

i~dividua1 ~an thrnk abstractly and use the hypothetico­

deductive method. 

It should be emphasized that, according to Piaget, 

deve10pment directs learning. The more developmentally 

advanced one is, the more aware he- is of environmental 

stimuli. This enab1e~ hirn to respond to his surroundings 

in n,ew ways (Ginsburg ~~per, 1969; lano, 1971, Kdhlberg, 
-

1968; Piaget, 1952b, 1964). As Piaget' (1966) states: 

'Learning cannot expla!-D development 
but the' stage of develq~ent can in 
part explain learning. Development 
follows ~~s own laws, as all of con­
temporary biology leads us to believe, 
and although each stage in the,develop­
ment ts accompanied by,all sorts of new 
learning based on experience, this 
learning is always relative to the 
developmental period durinq wbich it 
takes places, anl to the inte11eetua1 
·structures whether compietely or 
partia11y formed which the subject has 
at his disposal during this period. 
(p. v) -
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There are four factors or 1aws invo1ved in an 

organism's developmenta~ growth. According to Piaget 
. 

and Inhelder (1969), the first is maturation which concerns 

the development of the central nervous system and the 

endocrine system. The second factor, physical experience 

is cQmposed of two tYPles. ~s,Ginsburg and Opper (1969) 

note, one is direct in the sense that by interacting with 

his environment, and by manipulating objects ,the indivïdual 

can 

abstract or extract the physical 
properties of objects . 
~he other involve~ logica1~mathe 
matical experience whlch results in 
knowledge that, is acquired through 
an internal coordination of the in­
dividua11s actions, and not through 
physical experience. (p. 169) 

The third e1ement effecting developmental 9rowth 

i~ social interaction which involves the transmisslon of 

,ideas from individual to individual. ____ The fourth and final 
\ , 

factor is equi1ibration, "the mechanism by which the child 
,r 

moves from one state of equilibrium to the next" (Ginsbu~9 

& Opper, 1969, p. 172). C The nature of this factor i&----such 
Oi, • 

thât it (Ginsburg & Opp~r, 1969, p. 172) "integrates the 

effects of the other three factors." 

r 

, 
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There is a biological need for the individual ta 

h . . 1 . b' 1:)\ • '1 ac 1eve equl 1 rlurn ~twèen 1nterna structures and exter-

na! environmental stimuli. When ce'rtain answers no 

longer satisfy ~~d or when a situation of cognitive 
-,,-

dissonance has been created, he must look for new solutions 
~ 

to again establish equilibrium. According to Piaget (1964), 
r 

lsarning or knowledge which develops in this-manner cannot 
, 

be extinguished for' "this deve10pment of knowledge, is a 

spontaneous process, tied to the whole process of embryo-

genesis" (p. 176). Smedslund (1961a, 1961b) hypothesised 

that if a P'iagetian conservation concept was based on the 

" equilibration theory it could not be extinguished, whereas 

if it were based çn the p~~nciples of externa1 reinforce-

ment, i t could. In an exPeriment, which supports Piaget's 

theory, he, demonstrated that children who were trained to 

conserve showed less resistance to exti~ction than those who 

acquired the ability naturally. 

A child does no~ ~o from'. state of ignorance to one 

of knowledge in one step. Within each stage of-development 

there are substages. The firet ia a preparatory one whieh 

1eads- to-e.be final substagé of achievement (Flavell, 1963). l< 

Flavell states: 

" t 

1,1 
l" 

',-

. , 
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When confronted wi't\h problems appropriate 
to the stage-in-prodess, the Ch~là'-S cog­
ni ti ve aeti vi ties are likely to r flect a 
m~lange of organi_~ed, but inapp opriate 
earlier structures and the ha1ting and 
sporadic use of a yet incomp1etely organ­
ized new structure. The preparatory 
phase, with its flux and instability, 
gradua1ly gives way to a later period in 
which the structures in question form a 
tight1y knit, organized and stable whole. 
It is only in this phase çf achievement, 
of stable equilibrium, that the structures 
d~fining the stage exist as the 'structures 
d'ensemble'. (p. 21) 

1"0 

Support for and crittcism of Piaget's Theory of Deve10pmant 

Al though the stage 't~ry of development has been 

criticized, there has been much support and proof for it 

based on many rep1ieation and research studies. The results 

o'f a study conducted by Dudek and Dyer (1972) support Piaget's 

theory that children progress slow1y and continuous1y, with 
i 

each 1etel of thou~ht building upon its predecessors, but 

being qualitative1y different. from them. E1kiJ}d ',s (1961) 
l " 

replication study of conservation of mass, wei9h~ and volume 

provided support for Piaget,' s stage theory, as did BrownJ s 

(1973) experiment. Brown compared the difference between 
, 

chrono1ogica~ age and mental age in affecting children's 
di 

ability to conserv~ and fou~d that o,lde~ )roore, inteJllectua11y 

average çhi1dren performed better than the younger, more . 

intelligent ones. 

, 1 
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1 
.I~ general, experiments by vAlmy (1966), ?odweU 

(1960), Hyde (1970)' Pinard and Laurendeau (1964) and Uzgiris 

(1964) agree with the stage concept'of deve1opment. But, 

A1my, , Hyde, and Pinard and Laurendeau demonstrated that cul-

tural background affects a<1e of attainment of conservation. 
1 

l: 

Dodwe11 and uzgiris both found that the sequ~nce of the 

stages was consistent with that of Piaget, but that any 

individual might Jive responses that were at different stages 

of development depending ~pon the concept used to determine 

c6nservation. 

Englemann (1971). rejects P'iaget' s stage theory com­

menting that i t is basica11y only a weIl defined obse?=,vatio~ 
_/ of what children are able to accomp1ish at various ages. He 

maintains that by means of external reinforcement, one can 

teach the concept of conservation: In his experimen t de-

signed to teach six yèar old-c~ildren to conserve weigh~, he 

dernons'trated titis fact.· J{owever, his remarks appear to be 

based on research that is not w~ll defined. In addition., 
,1 ' • 1 

when Kamii and Derman (1971) tested and qu~tioned those 

children whom Engelmann had trained to conserve weight, they 
... /. 

found that"'''''"ehose youngsters coüld no longer adequatè1.y' do so. 

" 

• 1 

/ 
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" •• 
Feigenbahm (1~63) optained results which were 

inconsistent ",1 th Pi~get' s theo~: In~Feig~nba~m. é 

study of C0nservation of ·number,· he Ifou' that sorne sub-

jects in his younges~ group (45 to 54 m~nt s) encountered 

no difficulty with the ma~ority of the tasks. However, 

Pinard and Laure~dea.u (19'69), and Tuddenham (1966) point 

out that Piage,t ta concern is with the invariance of the 
~.. . 

sequence of t4he stages, not wi th the ages of attainment 

of the stages. 
''\:" 

Variables Effecting Cognitive Development 

12 

f ~ 
~\ } . 

Generally, research provides support for Pi'aget' s' ., 
i 

stage theory ~f cognitive development, but ther~are sorne 

problems ~erning the consistency of this' theory. These 

::::i:!::~e:u:::::~nb::~:::u~:~s:::::_:~~~:o::::u::cala9., 
exper~ence, and the material used to assess~ether,a oon-

....---
servat~p.-n concept has been attained. 

t 
Before one c~n consider obstacles to a stage theory, 

one must study the major characted .. stics of a de~lOp~n1lal 
• 

r! ' , 

stage. A stage consists of a group ,of operatiOi't8 j~inèd' 

together to i fOrln a structure, fo~ an operat.:(on dQea. not exiat 
• 

l' 
1" ' ~ .~ ~ ~ 
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~ 'i }'\ ' 
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a10ne. At e~~deve1opmenta1 stage, the structures which 

haracterize ~e~ldls level of thought are qU~1~tative1Y 
from previous ones. The stages develop in an 

. 
sequence (Inhelder, 1970; Piaget, 1964,1972). 

13 

But t(' does not,mean to say that an individual, depending 

up6n the task, cannot be functioning at different 1eve1s, 

especia11y sinee the t~ansition from one period to another 

is a graduaI proeess. In the early development of a stage, 

the characteristie str~ctures are being forrned, and are 

therefore, not stable (Ausubel, 1968; Flavel1, 1963, 1971a; 

Ginsburg & oppe~~ 1969) . 

that: 

Flavell and Wohlwi11 (1969) nqte 

Even restricting ours~lves to a single 
grouping, or demain, ~e can expect to 
find departure from i~ter-task consis­
tency during the tranéition period. 
For it is precisely during this period 
ino whieh the newly emerging structures // 

• are in process 'of ft>rm,ation that tha!'~ 
phild's responsés may be expected t 
oscillate from one occasion to the t, 
to be maximallY'susceptible to the 
effécts of task related variables, and 
accordingly to evince a relative absence 
of consis teney. (p. 9.5) 

-le 
P·iaget does attempt to accoun~ for this by means of horizontal 

d'calage and "time lag8". However, theseprovide further .. 
indications of how bound a young c~ild' s thought processes are 

t"o specifie situations and mat~ ...... -~ . ;. 

.,. .. " 

~. 
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Horizontal dêcalage and time 1ags. Horizontal 

dêcalage "refers to a repetition which takes places within 

a single period in development" (Flavell,' 1963, p. 22). 

14 

Flavell (1963) 'and Ginsburg and Opper (1969) point out that 

although a particular structure characterizes one's thoughts, 

one will not necesparily be able to solve aIl problems in-

volving that structure at the sarne age. For example, even 

though the same structure is involved in the child's under-

standing of the invariance of rnass and weight of the sarne ~ 

abject (e.g., clay balls), the former is acquired by the 

youngster at least a year before the latter. 

"Time lags", on the other hand, are evident when the 

child can solve a particular problem with one content, but 

cannat solve the same problem using a different material. 

These lag8 may be as short as several months or ~8 extreme 

as one to two years. 

In order to i1lustrate tpe idea of a "time lag", in 

which content can play an inhibiting factor in the under­

standing of certain concepts, Piaget (1952a) provides an 

examp1e 'dealing with the "addi-tive compo~iti~n of- crasses" 

(p. 162). Youngsters were shawn a box with two white 
- - . 

wooden beads mixed with a number of brown wooden ones. The 

~ 
i 

1 
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children were then asked ~f a necklace which was made from 

l' f7 
the wooden beads was longer than a neck lace màde from the 

brown beads. He discovered that children younger than 

7 to 8 years of àge could not correctly answer the question. 

Even wi th further probing, the purp'ose of which was to 

direct their attention to the wooden composition of both 

" 

the brown and white beads, the children still had difficulty . 

However, when Piaget questioned youngsters on the same con-

cept, but used a different content, e.g., children (Are 

there more girls or more children in thi~ class?), he found 

that approximately half of the 6 year old children and sorne 

5 year olds could correctly answer the question." Thus, 
! 

although the mental or cognitive process is the sarne, the 
11 

concept is understood at an earlier age when the content 
-

deals with children as opposed to beads. Piaget (1971b) 

maintains that 

time lags are always due to an inter­
action between the per8on's structures 
on the one hand, and the resistance of 
the object on the other • • •• " 
Sorne resistances of objects are unpre­
dictable. When one encounters them, 
9ne cao explain them, but always after 
the events. It i8 not possible to have 

:a general theory of t~ese resistances. 
(p. 11) \ 

"~l, 
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It appears that although-norizontal d~calage and 

"time lags" are obstacles in determining the overall 

developmental level of a child, they are not inconsistent 

"' ' with the concept of a stage theory of development (F1avel1, 

1971a) . Why, then, do "tirne lags" and d~calages occur? 

Szeminska (1970) believes that they are lia result of t!le 

influence of other factors such as language and acquired 

know1edge and the type of activi}~ in which the subject 

has acquired them" (p. 612). . Piaget (1971aJ also acknow­

ledges the effect of various factors and explains that:
l 

If a continuous action of the internaI 
maturation of the organisrn and of the 
nervous system. a10ne intervened, the 
stages would not only be sequential 
but also linked to relatively constant 
chronological dates, as~ the case of 
coordination of visi~and prehension 
about the age of four to five months, 
the appearance of puberty, and $0 fo~th. 
According ~o individuals and the family, 
scholastic, and social milieus in genetal, 
we find in children of the sarne city often 
considerab]~ progress or retardation which 
is not inconsistent with the ord~r of suc­
cession, which remains constant,/but re­
veals that other factors are added to 
the epigenetic mechanisms. (p. 48) 

As previously stated, Piaget has disc~ssed these 

other factors by using the terms 'physical experience', 
-

'social interaction' and 'equilibration'. Other theorists 

( 

1 
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have ernployed different terms when discussing the influence 

of environrnent on development. 

Environmental Factors 

Goldschmid (1971) faults Piaget for ~t dealing in 

more depth with the potential effects of soc}al and emotional 

factors on cognitive growth~ In his 1968 (Go1d~chrnid) study, 

he noted that children who had high scores on his conserva­

tion concept test were better 1iked by their peers, were 

described more favorab1y\by their teachers, were more objec-

tive about themselves, and had rnothers with less dominant . 
views Ù)ward' child-re-àring. Dudek (1972) found tha~ young-

sters who achieved operational thought.early, were more mature, 

brighter, and more emotionally stable than those who acquired 

it later. 

Feigenbaum (1963) discovered a positive re1ationshi~ 

between ability to sucqeed, in conservation tasks and inte~li-

gence. Goodnow and Bethon (196~) found a positive corr~~---

tian between mental age and conservation ability'r aince their 

superior 8 year old youn9ster~ performed as weIl as in-

tellectually average Il year olds. Brown (1973), on the 
, - -------
other hand, noted that bright chil~ren functioned more like 
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their peers of the same chronological age rather th an their 

mental· age equals. 

Socio-econornic factors. Research seems to indicate 

that cultural and socio-economic aspects do not appear to 

affect the sequence of the developmental stages~ but rather 

their rate of acquisition. This is not in disagree~ent with 
1 

Piaget's basic assumptions, for as Flavell (1963) notes 

Piaget has also for a long time 
freely conceded Chat not aIl 'normal' 
adults, even within one culture, end 
up at a common genetic level; adults 
will show adult thought only in those 
areas in which they have been socialized. 
In other words • • • a qiven individual 
need not' be able, to function at the 
same structural level for aIl tasks., 
(p. 20) 

Almy, et al (1966) found that, as children progressed 
~ 

fram kindergarten to grade two, the percentage of those who 

c~ld not c~nserve in Any task decreased. Howevel' the per-

centage of conserving children was greater in middle c1ass 

schools than in Iower c1ass ones. Wasik and Wasik (1971) 

a1ao noted that cultura11y deprived chi1dr~n were able to 

conserve, but did so at approximately one to two years later . 
thari the normal population • Gaudia's (1972) research a~so 

'. 

.: 
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supports the results of the above studies. Furthermore, 
\ 

Gaudia discovered racial differences among three dif~erent 
L 

groups of chi1dren (American Ihdians, blacks and whites) 

from the lowest socio-econ~mic c1ass in New York State. 

The black children acquired the abi1ity to conserve later 

than did the white youngsters or the American Indians. 
" 

Cross cultural factors. Cross cultural studies 

indi~~~,that cu1tur~1 envtronment is another factor in-
, l ' __ _ 

f1uencing the rate of acquisition of conservation abi1ity. 

19 

Vernon (1969) contends that intelligence develops "different1y 

in different physica1 and cultural environments. It shou1d 

be regarded as a name for a11 the various cognitive ski11s 

which are developed in, and valued by, the group" (p. la). 

He studied the cognitive abilities of chi1dren from East 

Africa, Jamaica and Canada (Indians and ESkimos), and comr 

pared them vith those from an Enq1{sh normative population. 
f 

Be found that societa1 value will lnfluence i a person's 
1 • 

abi1ities. For example, because the Africans he stûdied 

qener411y worked to help advance their groups, ~ather than 
, 

to achieve personal benefits, they had nO interest in obtain- -

1 ing hiqh scores in tests he aQministered. Vernon used a 
1 

r-
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~iaget Battery of tas~ and tests dealing with verbal and 
Î , 

educational ability and found that more culturally back­

wardl groups of children will ~ro~ress cognitively at a 
,? ,( 1 

slower rate than youngsters fram more advanced countries. 

Moreover, those fram the former group will not necessarily 

attain the same developmental levaI as those fram the 

latter group. 

Other cross-cultural researchers obtained results 

20 

similar ta those of Vernon. Hyde (1970) compared the cog-

nitive abilities (based on a battery of Piagetian tests) of 

European, Arab, Indian, and Somal~ children living in Aden. 
\ 

She concl·uded that Ft<!- generally in the European group, there 

were a higher number of subjects giving conservation answers 

for each age levei than in the Arab, Indian and Somali com-

munity. 

Lloyd (1971) studied conservatiqn ability in· Yorubian 

children from elite and tr,ditional homes. The parents ih 

t~e former group had at least secondary education, whereas, 

id the latter, they were, for the Most' part, illiterate. It 
vas found that, 'for bath grapps, ability to conserve increased 

'" 
.ith age, but children from elit~ homes acquired this capacity 

earlie •• 

, 
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Priee-Williams (1962) a1so discovered that a1-

though Afriean youngsters from the Tiv tribe in Nigeria 

lagged behind Western children, they did reach the stagé 
."'-of concrete operat~ons. In addition, Pinard and 

Laurendeau (1964) noted that when they administered a 

battery of Piagetian tasks to Freneh-Canadian ehildren, 

they reached ce~tain developmental stages slightly later 

than Swiss ehildren. 

The &bove studies support Piaget's stage theory 

of development, but point to the fact that many factors 

influence the rate of development. However, despite the' 

difficulties in determining the effects of the various 

influences on deve1opment, many theorists support the idea 
f, 

l-~ 

.,.-' t 

that knowledge of an individu~l's developmental level cquld 
, 

have implica tians for educa tion'., 

The Usefulness of Piaget's Theory to Education 

The ability to 'determine when an opera tory structure 
l 

has been comple~ed or at what .tage_~ chi Id is functioning 

appears lX> be potentiallY helpful for edueationai p~posea. 

Renee, ~~y of today' ~ edueators and researcheZave -dis-
J ~ 

cussed 'the possible application of Piaget's'develop~ntal 

l ' 

( , 

\. 
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approach to curriculum planning and to the diagnosis of 

various learning problems (Almy, 1966; Ausube1, 1968; 

Ayers, 1971; Bruner, 19~0; E~kind, 1969; Green, '1971; 
;.. . 

Lunzer, 1970; Pinard & Laurendeau, 1964; Rob1nson, 1967; 

Rohwer, 1971; Tuddenham, 1969, 1971; Wadsworth, 1971). 

\ 
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According to Ayers (197n, a meas-ure of cognitivè 

1evei based on Piaget~s theory would have a diagnostic pur-

pose, since/it wou1d "reveal the limit of the child's 

current development in various areas n (p. 246). This 

information cou~d then indicate to the educator the type 

of instruction most appropriate for a partlcu1ar child. 

Many researchers Agree that an effective educational pro-

gram wou1d be one that wou1d match the curriculum or educa-

tional experiences'to the individual's developmenta1 1evel 

(Ausube1, 1968: Kohlberg, 1968; Rohwer, 1971). It appears 

.. 

to be educational1y advantageous to know the developmental 

level of the",child, for aS Bruner (1960) points out, "it is 

only. when ~e are equipped wi th luch knowledge that w,e will 

be in a position to know how ~e child will translat what­

ever we present to him /into his own subjective terms" (p. 53). 

This, then, leads, to two dif(erant approacbes te) 
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viewing the measurement of intelligence. The psycho-
1 \ 

metric_~roach is basically a statistical one. It measures 

inter-individual differences in ability. Piaget, on the , , " \ 
other'hand, regards intelligen?e'as the unique'way in which 

each individual assimilates and accommodates environmental 

stimuli at different de*elopm~ levels. T~erefore. the 
--------____ 1 -------developmental approach would measure an intr~ividual 

-----~ 

developmental change. Pinard and Laurendeau (1964) fau1t 

traditional intet1igence ~ for not considering this as-

pect. They pointed out that, for example,. in an intelligence --
test, "a six year old chi1d can compensate fo~ ~ailure at the 

five year level with successes in items localized at Seven 

years" (p. 254). 

Green (1971) commented on the value of a~ intelli-

gence test based on developmental the ory by stating that: 
~' 

.. ' 

A test which C?uld place a per~on on 
a scale of intellectua1 developmei1t 
not based solely on norms would have 
a kind of~ning intelligence test 
scoreS do not now have but'which is 
something erroneously attributed ta 
them. That is, one could say some­
thing about where, an individual or 
group stood in relation to a standard 
of development which would give a real 
indication of what-that meant he could 
d~ intellectual1Yl" ~p.zrsent tests cannat 

" .}29 
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really do this. At the sarne time, 
it would not be necessary ta say any­
thi~g about whether the persan was 1 

bett"er or worse than anyone else. It 
would still be possible to do sa if 
one wished, but it would no longer be 
a requisite feature of a de!;gri-ptiôfi -
of his ël'bilities. (p~--21ôT~ , 

\ 

Many attempts have been made, using Piagetian con-

cepts, ter design standardized tests assessing dev;eloprnental 

24 

levels (Goldschmid & Bentler, 196B; Lunzer, 1970; Tuddenham, 

1969, 1970, 1971j Pi~rd & Laurendeau, 1964). In addition, 

in tHe developmen~ of the Sritish Intell~gence Scale 
" ~~ ~ 

(Warburton, 1969) an attempt was being made to contain items 

based 9n Piaget's theory in the hopes that this would hetp 

to determine the qualitative level of one's thought processes. 

Inhelder (1971) notes that ner co~league, Vinh Bang, has peen 
- \ 

working on standardizing Piagetian tasks for approximately 25 

years. 

f 

Difficulties i:n.c0unter~d." in the Construction o"f a Develop-

mental Scale Based on Piagetian Theory 

Several researchers have a~tempted 'to cons,truct a 

developmental scale ,of intelligence based on Piagetian theory. 
" 

, "-
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Tuddenham (1969, 1970, 1971) se1ected children in the transi­

__ ~~-stage of pre-operational to concrete operational 

thought, and, based ~n'this, specifie items·were c~sen for 
il 

the test., However, when aIl the test items were inter-

correlated, the results were unexpectedly low. The two 
. 

items which intercorrelated highly (.65) were clay ,and water 

pouring. Other intercorrelations ranged from .01 te .41. 

~ven when conservation items were considered alone, the 

intercorrelations were still low, ôlthough not as low as 

those of aIl test items. 

..,. ~ i ' 
--- Lunzer (1970) also atternpted to apply more tradi-

tional standardization techniques to both the administration 

of and the analysis of a battery of 21 tests base~L.Dn ·Piagetian 

'\ theory. The purpese of this pilot study was two-fold. . Firstly, 

Lunzer wa~ted to "test out the rneasuring devices themselves" 
l '.i';J 

Jp. 53). Secondly, although he wa~ aware of the the<?retical 

potential value of Pi.aget's theory t;o education, he'wanted,to 
, , , 

r-
verify whether it woul,9 be possible to ,apply the theory in' 

such a way..as to demonstrate" this value. Wi,th this in ,mind, ' 

he colfected data ona ~ample of 75 children ranginq in age 

from 5 to 10 years. Tbfs age ~pan was chosen because it 

represented most phases of the concrete operational period 

of development. 

Î 
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Lunzer (1970) found that the reaui ta were suffi-

cient-ly meanihgful td warrant further investiq~tioni but 

~d_point out, however, that "the calculation 'of relia­

bility fram i tem~battEfri 90rrelation yields' an index 'whicJ) 
~ l' 

ls spuriously high, for it. is i,nf18ted ~y the gre~t spreâd 

in the subj'ects se lected JI (p. 67). He fùrther noted that 
, . 

when another researcher used a narrower ërge range and ern-
, J 

pl?yed only 10 of Lunzer's" ~ests, a reliability of 0.89 , 
was obtained. . In spi te of the fact that ~his study gave 

Îadditional 'proof to the point that..all· characteristics of 

the concrete operational period did not occur at the sarne 

time, and that "task difficulty[wa~ very much dependent on 
o 

i ts articulation, on i ts content, and on the l'I\anner of i te 

presentatîôn" (p. 67), Lunzer still eoncluded that nth~ -- ' 

type of task introduced by Piaget. is qui te compatible wi th - , 

the require'ments .of' reliabilit\i~ 
(p. 67). 

educational measurement" 

"" l-
1 

Goldschmid and SentIer (1968) de~ised two homogenous, 
, 

~ 
scalès A and B, to a.ssess conservation. Sinee the i terns they 

l ' 
chose-' were specifically design'ed to measu~e conservation, , 

~ 
~ 

.their test, in this respect', i~ more 
.,.-

homogeneous thârl those 
\ 

9f ;ruddenham and Lun~e~ Each itel/l in the two scales has a 
J 

'behavior and explana-tion part to i t. They obtained hiqh 

\ 

L'>. • 

" 

/ 
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intercorrelations when comparing the càtegories of be-

havi or and explanation both within scale A and B ,and 

between each scale. However, they did not mention the 
~~-----------. 

-~ 

interco~~l-âtions for the six items within each category 
J ?-

~/ 

An- either scale A or B. It appears difficult, then, 

without this knowledge, to know whether their scales do 

measure an overall developmental level, and if it can, 

therefore, he used for this purpose. 

'Certain diffic~ties, then, seern to ha er the 
~ 

27 

construction of standa;1ized tests that ade~u _ ely measure 

an overall devexopmen~a~ level. The first question to 

arise ,is wh«;!ther there actually is tlan overall developrnental 

leve! for each individual? Piaget (l971b) questions )"hether ~_ 
.. "-., 

i t ia "possible to detect broad periode in development wi th 

characteristics that can be, applied in a general manner to 
r 

a:p the events"of these periods" (p. 2). This might par-

tially be due to ~he effects of' the horizontal décalage and 

"time .lag" factors; In addition, i t ie verY diff ,.,,4-400--9-n 

re~ain t~e' e~jenc' of!what Piaget is trying to achieve, 

by stanèlardizing his t-aeks, one must eliminate.-or -radie 

alter _the use 'of the mêtho,de ,Clinique. By analysing the 

quality of a childls responses, one can discover develop­

m~~l differences. A wrong anBwer can be equally as 

, 1 
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informative as a correct one. 

o ~ ._.é. It appears, then, that the question is not ruether 

it is WO~thWh~le to devise a developrnen~ai scale oi cogni-

tive ability, but how one can overcorne ~e obstacles pre­

venting t-he construction of such a scale. Per~aps the rnost 

fundamental obstacle is that of the "time laq" concept. 

Hence, does the material used .to assess if an,~ndiv~dual has 

acquired a conservation Joncèpt have an effect~n his under-
'--

standing of that concept? The followinq section is devoted 

ta research which has been done in this area. 

.,p 
Studies Related to the Effect of Content on the Acquisition 

of a Conservation Concept 

General'ly, re:~~rch seèms ~pport the hypothesis 

that the_~terial used can affect abi1ity to conse~in a 
-'\ --------

particular task, especial';by during the Ume at which this 

conservation ability i6 forming. However, the sequence 'of 

the stages remains invariant. 

_~ 1) 

Dodwe11 (1960), ~n experiments designed to clarify 

children's undetstandinq of number, encountered no problem 
o 

, . 

- .>1~­
,~-
;\ 
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when attempting to classify a specifie answer according 

to level of conservat~9n. It was difficult, however, to 

determine an overall level of functioning for each child 

as the stimuli used and the situation had an e on 

ability to conserve. In addition Schaeffer, and 

Scott (1974) pointed out that it was more difficult 

young children to deal with a large number of objects when 

grouping them ~nd counti~em. Robinson (1967) found 

that in experiments dealing with conservation of number and 

with class inclusion, children who could be classified as 

conservers when using one materials, could not necessarily 
1; 

conserve in the same or similar tasks when using another. 

Based on her Aden experiments dealing with conservation of 

substance and number, Hyde (1970) also concluded that the 

type of content us~d will influence the· ability to conserve. 

On the other hand, when Dodwell (1962) studied the 
~ 

concept of classification, he found that there was no s!9ni-
~ 

-- "--, 

fi~ant differen~e in the material used. That is, even tho~gh 

there could have been intra-individual differences, generally , 
subjects could deal with the concept equally as weIl when the 

~~-
content dealt:with boys and girls (children) or wi~h rakes 

and shovels (tools). 

{ 
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.Kahn and Garrison (1973) used paper clips and , 
smarties to determine if there would be any difference 

in youngsters' capacity to conserve number. They dis-'. '/"" , 

c6vered that the interaction between the materia1s em-

p10yed and the order in Whi'~l they we~e presented af­

fected bpera, tivity. ' A1though there was nuJgnificant 
, \. -- 1 

differ~~etween the materials themse1ves, if, in the 
" 
first trial, the test stimulus presented was very meaning-

fuI to t~e chi1d, he would be more likely to give a con-

serv~tion response during the second trial. 

30 

Kahn'~d Reid (1975) studied the effects of content 

used, and order of presentation of stimuli on the. invariance 

of number 

the lower 

wi th educably mental1y retarded children f.rom both 

and m~dd1e socio-e~ono~classes. They obtained 
/ 

results simi1ar to those of Kahn & Garrison U973), but, in 
\ 

addition, found a significant interaction between economic 
1 

class and material. 

Lovell ,and Ogilvle' (1960-) examined the effects of 

d~verse stimuli on consefvation of substance, and ascertained 
.J 

that it was easier to(recognize the invariance of substance 

when a rubber band w s stretched than when a baIl of plasti-

(1971), as weI-l, 

~---------~~ .. ~;: . 
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looked into this question, but with conservation of weight. 

He performed this experiment with Lebanese children, and 

found that the materia1 used had a significant effect. Un-

like Love1l's and Ogi1vie's subjects, however, Za'Rour's 

youngsters could conserve weight more easi~y with Plasticine,l 

than with a rubber bRRd or with a blue liquid in a thermo-

me ter .. 

J 
Uzgiris (1964) aiso questioned the effec,t of content 

on young children' s understanding of the invariance of sub-

.stance, weight and volume, and found that the material used 

did influence their ability to c9rserve. Howe~er, unlike 

Kahn and Garrison, and Kahn and Reid, sh~ did not find ~hat 
,... 

the order of ~resentation of objects waS $i~t~icant. 

Brown 11973), on ~he other hand, in his' research 

. dealing with conservation of number ,in re,tarded, average and 

intelligent children, noted that the stimuli used had no 

significant effect. However, the materials he chose were 
'. ; 

red an~ yellow blocks;and red and-yellow smarties. Even 

/ though the objects were not alike, 1 their similar colours 

might have been enough of a common element to cpunterbalance 

their difference in appear~nce. 

._-----_ ... 
, , ..... 
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Lloyd (1971) wanted to see if Yoruba children 

would ~ecognize the invariance of number equally as weIl 

with culturally familiar and unramiliar objects. In 

addition, the order of presentation of the materials was 

32 

examined. The author discovered that the "use of familiar 

materials did not affect performance significantly, although 

order did have a significant effect" (p. 419). However, in 
, 1 

the experiment, somé sUbjects received one material and some , 

received ahother. Thus, the comparisons were inter-subject 

rather' than intra-subject. Furthermore, the procedures used 

to ascertain whether conservation had been achieved were not 
( 

as strict as Piaget's, and hence, some children who_were 

classified as 60nservers would not have been so by Piaget. 

To summarize,' then, it would appear that many re-

searchers support Piaget's contention that developme~t 

occurs-~n sequential and hierarchical stages. Bowever, the 

process o~ learning to think in an operational manner Ddght 
"-

!Je affJected by the test materials "ed or their ordér of pre-' 

sentation, especially during the early stages in the formation 

of this abilit~. That is, just becâuse y~unqsters 'conserve 

in a particular task with one content, it does not necessarily 

hold that they will dt so with another content. Uzqiris (1964) 

-explained this phenomenon by stating that: 
1 

,--
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It may we11 be that when a schema 
is Qeveloping, specifie contacts 
will lead it to accomnodate more 
in certain areas than in others, 
producing situational specificity 
i~ terms of specifie past experiencés 
of the individual. But after a cer­
.tain number or a certain variety of 
encounters, a schema may develop 
ind~pendence and start to be applied 
universally. This leads to the ex­
pectation that schema~a Would he in 
a greater state of flux while develop­
ing, showing situational specificty, 
but once the y consolidate, the situa­
tional variability would be expected 
to disappear. (p. 840)' 

Il' 
As was Ipreviously discussed, children do not go 

'from a state of non-conservation to one of conservation, 
i 

in one step. Bence, it is during the transitional phas~ 

that one could expect the test mate rial or its order to 

have its greatest influence on operativity. However, 

there appears to he a controversy among researchers a~ to 

which of the two factors, if any, h,~ the'greatrst influ-

encé. It i8 th~s question and '!ts application to conse,r-
( 

vation of number that will he studied-in this thesis. 

Number was chosen as opposed to other conservation tasks 

because a variFty,of materials could be used when studying 
, 

conservation of number. In the following section the three 

stages, throuqh which indi viduals progress to achieve(L,.,an 

"-,-' 
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understanding of conservation of number will be more fully 

discussed. 

Conservation of Number 

According to Piaget (1952a), in order for a child 

to conserve number (i.e., to achieve operational corres-
~ 

pondence), he must first be able to establish one-one 
1 

correspondence between two sets. There are two types of 

correspondence, pro~oi.ed and spontaneous· (unprovoked). 

The former is concerned with establishing correspondence 

between two elements that are in sorne way related to each 

other;· e.g., eggs and egg-cups, flowers and vases. That 

is, one can place the egg into the~gg-cup, and the flower 
1 

int~the vase. In the latter case, the correspondence is 
1 

established between two unrelated objects, e. g., tokens and 

candies~ Jiaget points out that provoked correspondence, ... 
then, because of the nature of the e'lements, would be easier 

to establish. He explains that: 

- ," 
the closer the one-onè correspondence 
between the elements, the more lasting 
the equivalence of the corresponding 
sets will be_ If therefore, a flower 
is put into a vase, or an egg into an 
egg-cup, the linJq between the corres­
ponding elements will be éloser for 
the child than when a glass ls merely 
put opposite a bottle. He will there­
fore have less difficulty in under­
standing that the ClUantity of flowers 

'Ii,.~'r. J 
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or egg8 remalns equal to th~t of vases 
or egg-cups when the flowers or eggs 
have been taken out anapiled together. 

_ This is an important situation •••• 
for if the same children answer the same 
question better when the correspondence 
i8 intuitively closer, they-show that lt 
is not a matter" bf verbal misunderstand­
ing, but that the quantifying value of 
correspondence 18 greater or less· ac-· 
cording to the content of the particular 
prob1em. (p, 49) 

In one-one correspondence prob1ems, the child is 

presented with a specifie number of objects (A) and is . . 
asked to select, from a larger group, the sarne number of 

-' ~ 

objects fB) as there are if} set A. U After correspondence 

is established, the'o jects, first in set A, and then in 

set B, are or spread apart. -In 

each case, the child is 'asked if there lare as ~ny, AS as 

lBS or vice-versa. The following ,pattern is noted. 

Conservation of number develops in a sequential 

manner ~ must proc~d through three stages. During the 
, il, 

first stage the child dces not comprehend thec~ncept of 
1 

i . '1 JI' l' ' correspondence. H s compar~sons are\g o~a 1n nature. 

His d~termination of correspondence is based on the length 
. . 

of the two sets, ,!ithout :'éonE~ering the density •. ' By---the' 

35 
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second stage, however, the child is able to establish 
Q 

correspondence easily. But, this ability to reeoc;Jnize 

that the sets are equal, is lost as soon as the visual 

correspondence is altered. Thus, he is still inf'lueneed 

by his perceptions. Even whèn he knows that the two sets 
1 

1 

are equal in number (because, for,example, he has eounted 

them) if they are hot perceptually identical, he will main-

tain that one set has more. 

fliet in the child-'s- mind. 

rationale' is not logical. 

Furthermore, there is no co,J\­

He does not reali;ze that his 

• 

Just as the child is reaching the third stage, he 

becomes aware that the two sets are alike even though they 

do not perceptually appear to be similar. Howe~er, he can 
, 1 

only do this insofar as the 9jstortions a~e noi too great. 

By the time his thOugh~processes ~re fUlly 9~rational 
(the third stage), he is no longer confused by perceptual 

configurations and can recogniz~ the equivalence of ~he two 

sets. Re is able to mentally reverse the operation, to com­

pensate for differences in length by means of density and 

~ vièe-versa, and finally is aware ·iI·f the initial identity of 
1 

/ 1 

the two sets. That is, no~hing has been addecL-to' or· reDiôved 

vrom either set. 

'.' 
.' 
~, ., .. 
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1 

tn the f irst stage, the child could make conflicting 

and contradictory staternents and not be bothered by them. 
( 

During the latter part of the second stage, however, a con­
t., 

flict develops between perception and logic or facto The 

youngster can determine, by means of one-one correspondence, 

that two sets are equal, but if one'changes the visuai con­

figuration of a set, the child can easily be swayed from nis 

original assertion concerning the numerical equivalence es­

__ pecially, if his attentidn is drawn to the perceptual dif-

ferences. 
1 

Piaget (1952a) notes that: 

al though [the chil4J himself has just 
made the one-one correspondence, he 
reacts like the child at the fH'st 
stage and think~that any variat~on , 
in height or width ror length or 
densi ty] en tails a ,Change in the 
quanti ty as a wnole. But whereas at 
the first stage his bellef in the 
equivaience was destroyed, now there 
is rnere1y a conflict between the two 
tendencies, neither of which definitely 
triumphs. (p. 32) 

The' child achieves conservation by the third stage. 

It i8 at this time that he i~ able to overcome 1 tliê ~ffects 
~ , , 

of perceptua1 distootions by rneans of the concepts of iden- ' 

tity, reversibili ty and compensation (Piaqe.t, '-9[52a, 1971a). 

These concepts are what consti~ute operationa1 thought. The 
( 

child is able to rationalize the effect~ of per~eption as a 

.. , 
: 

1 
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~ 
result of the know1edge that nothin~ has been added to or 

/ 
removed from the original s~tJ.-~ Thus, even though the 

quantities may not appearrto be the same, they must be. 

This i8 identity. 

The concept of identitf goes hand in hand with that 

of compensation. That is, one row May look l~ke it con-

tains mor~ objects than the other because the objects are 
1 

spread farther apart and, therefore, the row ia longer. 
\ 

However, the child is able to compensate for the differencea 
~ 

in length by recognizing that there are a1so differeric,s in 

density, i.e., in tà~orter row the objects are cl oser 

together. { 

Finally, the youngster is able to recognize the fact 

that the process can be reyerted to the original state. One 

can ~read apart the items in the shorter row or move the ones 

in the longer row closer together, and thus obt~in visual proof 

that the quanti ties have noi! been al..tered. This ls reversi-

bility, which is a key element of operational thought. .It ls 

usually not necessary te physically reverse a process, for-a 

child can men~ally perform this oper~tion. ~en the concepts 
: -----

of'identity, revers1bility and compensation are pie sent in the 

, child' s though processes, he is rio longer boUnd by his percep-
/ 

tions and can, therefore, think in an operational manner. 
, 
, / 

/ 
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Stu~!es Dea1ing With Conserv~tion of Nurnber 

As discussed, research tends to support the fact 

that children go through three stages to reach operational 

thought. However the rate of acquisition of the stages .. r; 
varies as a result of many factors. In addition, Dodwel1 

(1960) confirmed l\i.aget's contenti~nthatProVoked corres­

pondence is easier to understand than unprovoked one-one 
l' 

,;,correspondence ~ Dodwe11, as well as Wheat1ey (1970) and 

/ Wohlwil1 and Lowe ( 1962), noted that abi1ity to cou9t does 
/ 
'~ ~ot necessarily indicate an understanding of the concept of 

~umber conservation. 

~,~ 

Dod*e11 (1961), Robinson (1967), and Wheatley- (1970) 

acknowledged that a re1ationship exists between ability to 

conserve number and prediction of and achievement in mathe~ 

matical abi1ity in grade one. Nevertheless, as Robinson 

, 

---------

pointed out, this dces net nebessarilY rnean that youngsters 

who conserve will succeed .in first grade arithmetic. Siegel: 
.--~/ 

1 and Goldstein (1969) found thatchi1àren younger than approxi-
'. , 

ma tel}' 5-1/2 years do not conserve nwnber, and do not under-

stand --re1ationa1 terms such as more and less. 
! 

Schaeffer, Egg1eston and Scott (1974) fcund that 
/ 

/ 

, 1: -
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understanding of number concepts imp~ed with age. Also, 

young chi1dren could group and more ,e8$i1y dea1 wi th fewer 
. , 

(two! ta four) than wi th more (up to lot 'Objecta, and wi th 0 . 
more fami1i~~ ones. In a similar vein, Feigenbaum (1963) 

t 

noted that chi1dren could conserve more" easi1y wi th fewer 

groups of beads than with a greater number of groups. 

Gruen" (1965) found tohat, genera:l1y, t;.raining yaung­

sters to conse~ve wo~1èl not 'truly improve tl)eir' abi1i ty to 
, 

1 _ 
think in ,\ an ~perationa1 manner. " " In C~$~S where an improve-

ment was found, it was noted that co~servation "when it ia 

acquired in the laboratory over a few days, may not have ae , , 

muc~ depth or genera1ity as ~onserv8ëion acquired 'natura11y' 

over a long period of time" (p. 978). 

,1 

Ta summarize, then, conservation of number deve1op>s 

in a' slow, natura1, sequent~ma~~~r as chi1dren progress 

through three hierarchica1 ,tages. Furthexmore, abi1ity to 

count does not necessari1y imp1y an understanding of conser- . 

vation of number. Youngsters appear to find i t easier to 
- c 

conserve (in particu1ar', during the secOnd stage when they 
, ~ 

c 

vasci11ate between states of conservation and non-conserva-
/ 

tion) when fewer and/or more familiar abjects are used and 

with materia1s which provoke one-one correspondence. 

'" • 
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" The Purposes of the Study and the Research Hypotheses~ 

The proposed research concerns what is perceived 

to be one of the rnost basic quest~ons facing the eons~ruc­

tion of a developrnental seale of intelligence based on 

Piag#tian theory. It relates specifically to the time 

1ag concept. Piaget (l97lb) has stated that "there are 

41 

any nurnber of these prob1erns of time 1ags between the solu­, 
tion of a problem with a certain material and the solution 

of the same problem wi th another materia~ Il (p. 11). The 

question is, if one holds a task constant, does the material 

rnakera difference? For ex~ple, does one child conserve 

.nurnber when candies are used and fail to conserve when bottle 

caps are employed, while another youngster performs in reverse. 

If this is the case, then certain precautions must b~ taken 

when construeting an intelligence test based on developrnental 

theory. Is i6 'hOP~d that the, present study will help to 

clarify questtons concerning the effects of content on con­
t 

servation tasks. 
-

R~search h:r:eoU:~.e~\ The main concern of the study 

was to examine the relationship between young children's 

understanding of conservation of number and the test-stimuli 

\ 
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(materia1) used in the performance of th~ tasks. Howeve+,' 
i 

as it has already b~en pointed out, another variable, the 

order of presentation of the materials, 'had 

(Lloyd, 1971) to affect an .individua1's con-

servation tasks. 
6 ... 

As we11p reseatthers 

Dodwel1, 1960) have noted that children find ~he task of 

provoked one-one corre~pondence easier to understand than 

that of spontaneous one-one correspondence. Thus t-he 

fo11owing three hypotheses were proposed. 

1. Children will conserve number .(i.e. demon­

strate operationa~correspondence) signi-
"-

ficant1y ,more often with fami1iar content 

(test-stimuli) as compared to unfamiliar 

content. 

2. Chil~ren will conserve number slgnificantly 
{- ~ 

more ~~ften when preSented with the seéond, te 
r 

as compared to the first, admini~tration of' 
t 
test-stimuli. 

"-
3. Children will c.onserve number siqnifi,cantly 

more often when presented vith piôvoked as 
~--

compared to spontaneous one-one corres-

pondence tasks. 

--

• 

1 
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In other words, ',crontent (familiarity of test-material), 
i 

order (order of presentation of test-material) and task 

(provoked or spontaneous one-one correspondence) are the 

variables that are hypothesized to influence operationai 

correspondence. 

• 

" 
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CHAPTER II 

PROCEDURE 

I~rpduction 

The preeeà1:ng chapter dea1 t wi th Piaget' s stage 

theory of cognitive development and with the variables 

which can influence the rate pf acquisition of the stages. 

In additibn, studies related to the effect of content on 

a child's understanding of a conservation 'concept were dis-

cussed. It was noted that there was a degree of contro-

versy among the researchers. Sorne believed (Hyde, 1970; 

Lovell & 09~lvie, 1960; Robinson, 1957; Uzgiris, 1964; 

Za'Rour, 1971) that it was the nature of the materia1 that 

had a significant effect on one's ability to comprehend a 

conservation concept. Others· (Lloyd, 1971) fe1t that it was 

the order in'Wfitbh the materials were pr~sented, and still 

others (Kahn & Garriso~, 1973; Kahn & Rei~75) found that 

i t was the interaction between the two that p1ayed the great­

est part. Moreover, when dea1ing with the inv~riance of 

number, Piaget (1952a) maintains -that chi1dren underlitand the 
\ 

concept of provoked correspondence at an ear1ier age than that 

of spontaneous corre~ence. 
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The purpose of the s tudy was to provide sorne \answers 
j 

to this controversy. With this in mind, a sample Qf1kinder-

garten and first grade children were administered Piagetian 
1 

nurnber conservation tasks with severai different materiais. 

The results were then analysed ta see if~ere was a relation­

ship between the content (test~stimuli), task, the order of 

presentation of,materials and the understanding of conserva­

tion of number (operational correspondence). 

Tests Administered 

The following testsl were used for the experiment. 

1. Language test - ~he purpose of this was to 

assess the chi~d's general understanding of 

the terms 'more' and 'less'. 

II. Conservation of number 

1. One-one provoked correspondence with 

f~}iar materials (dolls and beds). 

2. One-one provoked correspond~nce w~th 

~ unfamiliar materials (met~l nuts and 

bol ts) • 

, 3. One-one spontaneous (unprovoked) c~ 

respon4encè vith familiar materia~ 
1 

~'Chiclets' brand chewinq qum). 

. IThe tests are described in detail in the a~ruUx. 

----~--- - - - -
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One-one spontaneous (unprovoked) cor-

~spondence with'unfamiliar materials 

(rubber faucet washers). 

Conservation of number vas chosen for this study because of 

the availability of a variety of appropriate materials. 

Selection of 't:he Sample ' 

The children were selected from aIl the kindergarten 

and grade one classes in one public elementary school under 

the jurisdiction of the Protescant School Board of Greater 

Montreal. The school population vas drawn from a lover-Middle 

class socio-economië area. 

The majority of th~ children vere first generation 

Canadians predominantly trom families of Greek origine There , . 
were a total of 94 potential subjects. However, becau8e- of 

the cultural background of the youngsters, in order to be 

included in the study, they_had to meet the'following require-
1 

ments.· They had ta 

1. exhibit no ~ifficulty speaking or ~derstandin9 

the~qlish lanquàqe. 

2. posses. a good record of schoOl ~ttendance. 

3.. be able to interact well wi th peers • 

. ~' 

, , 
fi~'-: 

/ 
";";;<;;:$.;;;:t>-=-,,,;-7, t:--':'·~-_-:.."'. ,---:''f:--''''!'''''I''' ~~' 

, {,,,'Wi-, " ~'{,' lI> ' , . "l" ." , 
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4. 
1 1 

pass a language test assessing their under~ 

standing of teDmS deemed necessary for the 
-

Piagetian tasks in questio~. 

Before the language test was administered, 13 child­

ren were judged to be unacceptable for the study. Six were 

experiencing extreme difficulty with the English language~ 

TWo had serious social problems, and five were frequently 

absent. The remaining 81 children were administered the 

language test to no-te their comprehension of terms essential 

to the experiment~ The top 60 out of the 62 children who 

passed the test were used in the study. 

There were 36 boys and 24 girls in the study. The 
.,. 

distribution of sUbjects according to sex and grade is shown 

in Table 1. 
.... \ 

'l'able 1 

oi'stribution of Subjects 'by Sex and Grade 

Grades 
-

Sex Kind.ergarten One TOtal 
, 

Male 8 28 36 

Female 11 13 ! 24· 

Total t9 41' 60 
! .. 

~'\) 
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/ 
The mean age of the sample was 6 years and 8 months. The 

a~e distributions of-the kindergarten and ,of the grade o~e 

children are présented in Table 2 and Table 3 respectively. 

Table 2 

Age Distribution of Kindergarten Subjects 

. 
Ages (Years - Months) 

'5-9 5-10 5-U 6-0 6-1 6-2 6-3 6-4 6-5 6-6 6-7 6-8 

Number of 
Subjects 

n :' 19 

Mean = 6-2 

3 

, 
2 3 \0 

. Table 3 

v 

gI } 

\ 
0 2 1 0 1 

Age D,iatribution of. Grade One Subjects 
\. 

Ages CYears - Mbntna) 

2 1 4 

/ 

16 

6-9 6-10 6-11 7":'0 7-1 7-2 7-3 7-4 r-S 7-6 7-7 7-8 
< 

....,.. 
Humber of 
Subjects 5 5 2 3 3 5 2 5 3 2 3 3 

. 
n • 41~ 

Ln ~ '::"10 

" 

.).-.. 
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The classroom teachers were asked to give to the 

experimenter an informaI rating concerning the quality of 
, " 

the youngsters 1 school wo~k. AlI children, with the ex-

ception of two, were functionipg academicaily at average 

to above averag~ levels.' t. 
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, The 19 kindergarten children were randomly distri­

buted into four groups. The 41 grade one youngsters were 

a1so rando~y distributed' into the sarne four groups so that 

each section had a total of 15 subjects. The children were 

seen individually by the examiner on two occasions. They; 
\ 

were teste~ away from their classmates in a small, quiet 

roorn, enablling the testing situation ~o be free from dis­

turbances. The tests were administered between May 10, 1978 

and June 7, 1978. 

Procedure for Administering and scoring the Language Tests 

2 . 
Lanejuaqe t.est - part one. A child's· lack of under-

standing of the rel~-(1onal ~~ermS 'more' and---!-le.ss '. could 1 

afféct the validity of the experiment. Therefore the child­

ren were fir;t qiven a language ~est to assess their knowledge 

-"2Titis t.est. was an ad~p~ation of one ~art of the 

language test uaed by Robinson (1967) for 'her doctoral dis-

sertation. 

\ \ 
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of the terms 'more' and "l,ess', and to see the manner in 

whic~ they verbalized their ideas concernin~ the meaning 

of thése words. In their aY;swers, the youngsters were 

required to use at least~e of the tw~ relational terms. 

For example, if a subjec't described one doll as having 
1 

more chocolate bars than the other, it was implied that 

the other had i'ess. Any child who could not correctly 

use the words 'more' or 'less' was el~inated ~rom the 

experiment. 

There were two parts to this test. The first was 

verbal and the second non-verbal. In the first section, 

two dolls werè placed before the chi Id. The examiner then 

described a ,situation to the subject in which each dol! did 

an equal'amount of extra work in order to help the teacher. 
, . 

As a 'result, they were reward~d by being presented with' 

chocolate bars. In the first case, one doll was given more' 

chocolate bars than the other i. In the second case, the 

situation was reversed. Finally each d91~ received an equal 

atŒIunt of candy. ,'l'he subject observed aIl the changes in 

) 
J 

;1 • 
the distribution of the chocolate bars, and after eaehlman1~ 

_~ation was asked if this was fair or if it vas. right. Be" vAS 

required.to explain his answers. 

~ 

, 
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" Scorin-q- procedure language test - part one. AlI 

answers were recorded verbatim and then later analysed to 

see if the youngsters had correctly used the terms 'more' 
\ 

and/or 'less 1 • , The following a"re examples of appropriate 

responses. In aIl case~e experi~:~r had just aske~ 

the child whether the distribution of c~ocolate bars was 

fair or right and the child was required to explain his 

answer. 

'1. "This is not fair. She had two and she 

(pointing to the other doll) has more than 

two." 

" 2. "That's not fair. She has- more than this 

51 

one. If you take three away from her then 

its fair. lt 

3. "That's not fair. This doll has a lot~ 

eat and that one has less." 

4. "She has more than hère She has five' and 

~e has two only." 

5. "New that' s qood. New the teacher's nice 

because the dolls have three each. 'They 

~ both_have the same." 

6. "Hey, that 1 s not riqht! They did the same 

work, butl she has less and sbe bas more." 

f 

, 
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The foilowing ar,e examples of unacceptable answers 

because the subjects feit that the uneven distribut~of 
candy was fa'ir, or did no t comprehend why i t was not \ fair. 

-- --- .... _- ... ---

S2 1 

Hence they did not truly understand the essential vocabulary. 

1. "1 don't know why i~s not fair." 

2. 

3. 

4. 

"She has 

"This ls 

a, lot and she has a \lot • l,' 

fair because they did t~e same 

WO~k." (When the subject ~e this com­

ment, one doll had two chocolate bars in 

front of it and the other had five.) 

"She has two and she has fi ve. " (Al though 

t~is subject was correct, his answer was 

not appropriate because' he did not use the 

words. 'more' or 1 less 1 • ) 

5. "They helped the teacher." 

Language test - part two. The second part o~ the 
, 

test was desiqned to evaluate, in a non-verbal mann~r, the 

children's understanding of the essential voeabulary. Two 

dolls were agai~ placeâ before a child. A hypothetical 
. . 

situation waa then descri~-in whi~h the dOlla were the 

• 

1 
youngster's friends and he or she was required,to share some 

L 

1 ~k: 
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chocolate bars with 'them. In the first case the subject 

was to~ to give more chocolate bars to one doll than,to 

the other, and in the second case to give each of them the 

same amount. 

Scoring procedure language test - part two. The~ 

53 

exact manner in which the children performed the tasks, and 

the comments, if any, that they made, were, written down by 

Generally, the youngsters fQund this section 

than the former one. However, in order to be included 
Po 

in the study, they had to have been successful in bath sections. 

.--
Procedure for Administering the Piagetian Experiments 

"' The four groups were administered one-one correspond-

ence tasks. The que~tions asked, and the ensuing analysis 
.---

are based on Piaget's (1952a, Chapters III & IV) experiments 

dealing with provoked and spontaneous (unprovoked) correspond-, 

ence. In-each case, the youngSlters performed the task in 

question twice, once with famdliar and once with unfamiliar 

materials. The order of presentation of the materials 'varied 

wi th the group. That is, of the 30. children who were adminis-

tered the one-one provoked correspondence tasks, 15 were given --; 
/ 

" 1 

/ 
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the familiar material first, and 15 received the unfamiliar 

rnaterial first. The sarne procedure was followed \tÀ.th the 

group of 30 subjects who received the one-one spontaneous 

correspondence tasks. Thus the design 'Was counterbalanced 

for order, content and task. 

In arder to determine' if the test-stimuli were or 

were not familiar to the child, before participating in the 

experiment each youngster W'as shown the materials. He was 

asked
O 

to identify them and to, explain their J;k>ss~ble uses. 

Of the 30 children involved in the extleriments ·using chewing 

gum and washers as test stimuli, aIl could identify the 

former, whereas only one could identify the latter. 

In the tasks involving dolls and beds, and nutB and 

~Olts, aIl 30 children could easily name the former abjects, 

while only two were familiar with the latter. One of the two, 

however, did not know that the (jbjects were labelled nut's and "... 

bolts, but he could give an adequate explanation of how they . 

could be used. ThoBe youngsters who were unfamiliar with the . , 

objects involved w,t~ informed çf tbeir nâmes by the examinefr. 

, .' 
________ --~--r--r">.~ -> .,..;;.------... 
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One-one provoked corresponden~- familiar materials. 

Ten doll beds were placed in a row in front of the child, 

and a clear plàstic bag containing 20 dolls was g~ven to him. 

The ~oungster was 'told to remove from f!he bag just enough 

dolls as there were beds, so that each doll would have a bed. 

If the chi1d was experiencing difficulty, he was aideq in 

establishing one-one correspondence by beïng encouraged to , ~ 

~~-

place the dolls on the beds. bnce this had been completed 

" and the subject had given his reasons for equating the two 

sets, the examiner 'rerooved the do11.,~ from the beds and bunched 

them toge the r . This reSulted in two rows each containing five 

dolls (see appendix p. 111). The subject was then asked .i,f 

there were as rnany dolla as beds. If he gave a negative 

response he was asked where there were more or less and Why 

there were more or less. If his r~pnse was affirmative, 

he was questioned as to why they were the same and as to how 
\ 

he knew they were the sarne. 

In the last part, the dolls were again arranged in a 

row and then were spread fa~ther Aparte This time the 

subjects were asked if there were as many beds as dolls. The 

same que$tions were then put- to the child depending upon 

whether his answer was affirmàtive or negative. After each 

;/1 
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/. 

situation was presented to the child, and after each question 
1 

was asked, his answers were recorded verbatirn for later âna-

lysis. 

One-one provoked correspondence - unfam1liar,materials. 

The task was the sarne in this experiment as in the preceding 

ope, however, in this case the materials (metal nuts and bolts) 

were unfarniliar to the J:hiId. If a youngster was experiencing 

difficulty establishing one-one correspondence, he was shown 

how to screw the nut onto the bolt. Once this was completed 

and the child~s explanations were recorded, the experiment con-
./ 

tinued following the sarne procedure as Aboye. 

One-one spontaneous correspondence - familiar materials. 

The examiner removed 10 pieces _ of " Chiclets' brand chew!ng gum 

f plastic bag and arranged thern in a row in front of 

child. This was known as the model. The child was handed 
.-1"" 

bag containin~n-additio~al 20 pieces of qum and was in-
, 
structed to remove from the bag the sarne number of piaces of 

" 
qum (not more, not less) as there were in the mod~l row. The 

supject was then asked if the rows were equivalent and why they 

were or were not tl:!e same dePending upon his' anewer. All 

answers were recorded ver~tim. If he initially felt that hiS", 

, 
" .. " ' 
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row did not contain the same amount of gum as there were 
~-

in the mOdel,-lle was permitted to alter his row until he 

was satisfied that the two were identical. If he could 

57 

establish one-one correspondence, the experiment continued. 

If he could not do so, it ended at this stage. 

The major difference in the experiments dealing 
~ 

wi th provoked an~ spontaneous one-one correspondence.occurred 

in part one. In the provoked correspondence tasks, as a re-

suIt of the nature of the materials, the child was able to 

forro a relationship betweert the objects involved. That is, 

the dolls could be placed on top of the beds, and the nuts 

could be screwed onto the bolts~ Thus it was unlikely for a 

youngster to be unable to establish one-one cofrespondence. 

This was not the case with the spontaneouB c9rrespondence 

tasks. There was no link between the objects involved and, 

hence, it was possible to be una61e to form the correspondence. 

If, however, the subject could do,so correctly, the second part 

of the experiment could proceed. 

~~ second section, the examiner spread apart the 

pieces of qum in the model row. 'l'he child was then ques- , 
~ -

tioned as to whether there were as many pieces of gum in the 

'tfj 

~;, :~f~: 
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mode! row as in his row. Hé was required to explain his 

answer. 

~part. 

The __ ~~e procedure was repeated for the t~d 

In this case, however, the pieces of gum in the 
, 

model were pushed together. The usual questions were re-

peated, and aIl answers were recorded'verbatim. 

One-one spontaneous correspondence - ---U!lfamiliar 
- , 

58 

materials. Thé -procedure in this experiment w~_ -Ï-dentical 

to the one just described. In this case the test-stimulus 

(common faucet washers) had been determined to be unfamiliar 

to the chi!d. 

Procedure for scorinq Piagetian Experiments 

The scoring method W8S the same for aIl four experi-
" ' 

--- ments. Each experiment was divided into three parts for which 

a J cm!d could obtain a total of.. . ..seven points. The first sec­

tion invol vèd the establishment of one-one correspondeD:~,,~ 

If hild Id 1 d th! h i of l a c cou correct y 0 s, e was 9 ven a score 

one. 

The next two parts, sections ,two and tbree, dealt with 

the child's responses concerning the numerical" equivâlence of 

the sets as he obs~rved transformations in their visual con-
c 

figurations. Tbere vas a180 a judqment section~ That is, 

\ 

l " 

_ J ~"\ _~" .. ".,~-~i, 
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it was not only sufficient for the child to give a "yes" 

or "no" response, but he also had to expIa in his answer. 
f 

A judgment section was considered to be imporb(nt because 

an analysis of the reasons why ~child responded as he 

did helped to illuminate his thought processes. Several 

résearchers (Goldschmid & Bentler, 1968; Lunzer, 1970) 

in their studies have awarded point value to a subject's 

judgment answers. 
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In each of sections two and three, a youngster cou1d 

obtain a total score of three. "For examp1e, if, after a 

transformation, an individua1 cou1d recognize that the sets 

were still equal, he would receive a score of one. In such 

case, he wou1d be asked to explain his answer (judgment 
1 

section) and he would be awarded zero, one or two additional 

points depending upon the quality of bis explanation •• ~f, 

however, an individua1 could nQt recognize that the rets were 

equiva1ent, 0 he wou1d receive iÎno po~nts. Neverthe1es~ he was 

still asked td exp1ain his answer in order for the examdner to 

gain further insigbt into his thought processes. 

In order 'for a subject te have obt~ned a score of 
1 

three in ei ther of sections two or three, he would have had 

to demonstrate that he understood one or more of the charac,­
Î 

teristics involved in operational thouqht - that is, identity, 

-_\ ---------------~-""";::-:-'-/-;- -.~.>".-:"," 

'. 
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reversibility and 'compensation (Piaget, 1~52a, 1971a). 

> These have been previously discussed in Chapter one. 

The child's total score was then analysed and converted 

into the Piagetian stage (either one, two or three) at 

which the subject was functioninq for each particu1ar 

task. Thia procedure had been followed by r~searchers 

such as Dodwell (1960), Goldschmid and Bentler (l968) , 

Lunzer (1970) , and Robinson ~(1967) • A; 

" 
A score of zero ta two was' indicative of stage one 

thought processes. That is, the child did not trul.y 

understand one-one correspondenc~. If a youngste~ obtained 

a score of three ta five he was in stage two. This meant 

that the child had no difficulty in establishinq one-one , 
t 

corresponde~ce, but that his belief in the equivalence of 

the sets could be sh~en if the,perceptual. di.tortions were , 

suff~ciently great. AD indiviQual who receiv~d a score of 

six or seven was considered to he in stage ,three. That i~, 

he truly demonstrated operational correspondence and could 

not he influenced'by perceptual diffe~ences. Purthermore, 

the quality of his judqment responses demonstrated his'cam-
1 • 

prehension of the concepts of identity, compensation ând/or 

reversibility. 

.. 
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Examples of stage one behaviour. The subjects 

either could not form the one-one correspondence between 

the two sets or.could do so withk~t truly understanding 
po , ,""'--

why they were equal. IThe latter occurred only in cases 

wh~e materials designed to elicit a provoked correspond­

ence were used. That ls, ~e child was forced to make 

the correspondence, because he c.ould, for example, only 

pliace one doll on one bed, and thus could see when he 

had the correct amount 'in each row. 

1. S.3 He took nine nuts from the bag and 

placed them below the 10 bolts so 

that the ~ginnlqg and the ending 

of each row coinclded. 

he screwed the nuts onto the -bolts, 

could he see that he had an extra 

boIt. Be then added one more nut. 
" , 

Jl!. -Are there as many nuts as bOlts or 

s. 

E. 

are theDe~more nuts oF more bolts?-

-Um - the same. No. Yes, yes, 

the same.-

-Wby are they the same? Ho" do you 

know t.hey are the same?-

3. S ' represents the subject and 'E·· the examiner. 

, 
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s. nBecause." 

2. 1> s. He placed seven dolls below the 10 

beds. 

E. "Are tlhere as Many dolls as beds? 

Are there more dolls or are there 

more beds?" 
. 

S. "1 don't know~~ 

E. "How can you check this to see if 

s. 

3. s. 

there are as many dolls as beds?" 
J 

"Oh, l can put them on the beds." 

When he did so, he realized that he 

had three extra beds, and he proceeded 

to add three more dolls. Thu~ he was 

forced to make a correspondence betweel 
1 

the ~wo sets,- althouqh he did not truly 

understand why. 

She removed the vaah_rs fram the baq 

one at a time, and began to place them 

below the washers in the model row. 
'" 

Bowever, she did not continue to mairi;;" 

tain the correspondence and ended vith 
, 

12 wasbers in her row. 
e, 

/ , 

h ' 

• 
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4. 

t 

-E. "Do you have as many washers in your 

row as the re are in this row (model), 

or does my row have more, or does 

yOUjr row have more?" 

S. "We have the same because l took the 

s. 

E. 

S. 

1 

same as you." 

Sh, removed the washers one a t a ti.me 

from the bag and arranged them in such 

a way that her row (which contained 13 

'washers) was perceptual1y i~tical to 

the model row. 

"Do you have as many washers in your 

rowas there are in this row (model), 

or does my row have more or does your 

row have JDOre?" 

"It~he same." 
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E. "Why are they the same? Bow do you ~ow 

they are the 8ame?~ 

s. "I dOD't know." 

'il 
5. s. He took 12 pleces of qum from the bag 

E. 

and arranged them in a haphazard order 
1 

under the model row. 

"Do you have; as. many piaces of qum in 

your row as there are in this row .. 
j 

(mode 1 ), or 40e8 my roW have more or 

1 " 

" 
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does your row have more?" 

s. ·You nave more." 

E. "How c~ you ~e them the sarne?" 
/, 

S. He added' three lOOre to his roW' 
l i 

giving him a total of 15. 
,) 

"Now they are the s~e." 

, Examples of stage two behaviour. The subjects 
It 

could easily establish one-one correspondence between two 

sets, but could not necessarily maintain the!r beliefs in 

the equivalence if one set underwent a visual transforma~ 
• 

tion\ That is, they would vascillate between ~tes of , 

non-conservation and conservation depending upon the per-

ceptual distortions. Moreover, in ~heir responses, they 

usually did not use the co~cepts of reversibility, compen-

sation or identity. 
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1. After o~e-one correspojdence was established, 

the pieces of qum in t~e model row were 

. . 

pushed together. 

E.- "Are there as many pieces of qum }n 

this row (model) as there are in your 

row,;Ar are there more-in my- row, ~ 

more in your row?" 

. -' 

,:" , 
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s. First she counted the 9wn in the two 

"-rows. 

"1 have more. n 

E. "Why do you have more?" How do you 

know you have more?" 

s. "Well, l counted. " 
She th en counted again and this time 

arrived at the right number. 

"We bath have the same. " 

E. IIWhy are 'they the same?" How do you 

know they are the same?" 

s. "1 counted. Il 

2. After the child correctly made the one-one 

~ 

correspondence, the washers in the model 

row were spread'farther apart. 

E. 

s. 

"Are there as ·/many washers in this row 

(model) as there are in your row, or 
J • 

'arf! there more in my row or ar-e there 

~n your t'OV?II 

.. l have less. l haye nine and you have 

10. 11 

~ The examiner then pus~êd the w~bers 
. 
~ 

/ 

-

" 

( 
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in the model row close together. 

"Are there as many washers in this 

row (model) as there are in your 
-

row, or are there more in my row, or 

are there more in your row?" 

s. "We have the sarne. There are 10 

here and 10 here." 

3. After one-one correspondence was established, 

the washers in the model row were spread 

farther apart. 

E. "Are there as Many washers in this row 

( (model) as there are in your row, or 

are thete more in my row, or are there 

.. more in your row?" 

s. "They're the same. You put yours far 

aparti but you still only have 10." 

E. 'rhe examiner then moved the washers in 

the model row close together. 

"Are -there as ManY washers in this row 

(model) as there are in your row, or 

are there more in my row or more in your 

r rov. 

s. "1 have more." 

'/ >1 '-,' 
. ' 

~'--- • '''-1' ______ h 
.' , . 
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E. "Why do you haye more?" How do you 

know yo~ have more?". 

S. "Because it's (model) little, and mine 

is note If you put it back like mine 

then it will De the same. Now you have 

less." . 

After one-one correspondence was easily es-

tablished between the nuts and the bolts, 

the nuts were unscrewed from the bolts and 

pu shed together to make two rows containing 

five each. 

E. "Are there as many nuts as bolts, or 

are there more nuts or more bolts?" 

s. "They're the same." 

E. "Why are they the same? Dow do you 

know they are the same." 

s. "They are just the same." 

E. The examiner then rearranged the nuts 

into a row and pushed the bolta toqether~-

"Are there as many bolts as nuts, or are 

there more bolts or more nuts?" 

S. "The same." 

, 
, 

~ ________ ,:",-_~,--_P _ ._ .. _L. 

~ ~: "oC:.ï do .~ 

/ 
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E. "Why are tlwy the sarne? How do you 

know they are the,sarne?" 

s. "1 don' t know." 

Exal'l\Ples of stage three behaviour. At this level, 

the subjects had no difficulty retaininq their conviction 

that the number of elements lin the set rernained invariant 

reqardless of perceptual transformations. In addi tiO'{l , they 

were able ta justify their responses by means of the concepts 
" 

of identity, rev~rsibility or éompensation. 

~ \ 

1. After one-one correspondence was es~blished, 

the dolls were removed from the beds and 

pu shed together making two rows each con­

taininq five dolls. 

E • "Are there as many 

are there llOre dolls 
./ 

s. . "They are the same." 

JE. "Why are they the same? 
~ 

know they are the samer 
.-' 

, " 

Bow do y'ou 

s. "~u just moved them around. You 

~06k "them ~ut ;o-t bed' an~ just / mo~ed 
th~rôund, 80 that's ~ its. ,the 

i' 

/' 

. ; ~ 
.. , 

: I~ ~ ~ 
- < 

'''!' ~ . . , 

'1 
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• The procedure was then reversed and the dolls 
i 

were spread ap~rt. The above questions were 

repeated. 

S. "You changed the place of the dolls and 

2. E. 

beds. They were the same when they were 

sleeping, so they are still the same now. 

You didn't do anything but change the 

places_. " 

~-

After one-one correspondence was estab-. . ..-..-----
.----/,.-. 

lished, the examiner first spread apart 

the washers~n the model row/ and then 

bunched them together. After eash trans-

formation she asked, 

-Are there as many washers in this row 

(model) as there are in you%, ~ow, or 

doe s my rQw have more, or does f-O\K row 

have more?" 
1-

s. / "They are the same. You did'n r t take any 

~ away from here, or put any more here:" 

(In each case the subject pointed to the 

row he was desoribing.) 

• 

, 1 \1 
!t ,1: 

1 
1 

i 
1 

1 
Î 

1 

l 

'-
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3 . After one-one coire~pondence was establisp.e1f;-> 

the pieces 6f gum in the model rgw.- were first 
j , 

spread apart and were then pu shed together. 

The subject, after each manipulation, was 

as~ed ....,specifie questions. 

E. "Are there as many pieces of gum in this 
~--

.'/ row (model) as there are in your row 1 or 

does my row have more, or does-your row 

have more?" 

S • "We have the same." 

E. 

s. 

"Why fte they the same? How do you know 

they ar.~ .. -the sarne?" 

"In thi s row tlle gum ia, pushed together 1 

5nd in this row they are far Aparte 

so what, they are still the same." 

But, 

The foregoing presented a .mall .ample of bebaviour 
J 

~xhibited and responsea e~itted typical of the three Piagetian 

stages. The quality of a child"s an~w~rs was'very much influ­

enced by the stage at which he wa\ functioning for that p~rti-
cular taak. J 



( 

( 

" 

Statistical Procedure 

As this study was attempting to détermine the 

effects of three var~ables - task (spon~reous and pro-
L 

voked one-one correspondence), familiarity of content, 
• 

And order of presentation of the content' a three-way 

analysis of varia~e (2 x 2 x 2) appeared to be the MOst ./----
Buitable deSig~~The SPSS ~S~tistical p~ckage for the 

Social Sciences) 'Anova' subprogram was employed. 

71 

The experiment was administered so tijAt there were 

two scores for each subjec~ (i.e., two presentations of'the 

task - onè using familiar and one using unfamiliar materials). 

AlI raw scores were converted to the Piagetian staqe~(elther 
. 

one, two or three) which' was characteristic of the qhiId's 

thought processes for that specifie task and these stage 

scores were used in the analysis. 

The 60 subjects were divided into four group., each 

containing 15 subjects and consequ~ntly 30 stage acores, .s 
indicated in Table 4. The first group consiated of subjecta 

who received one-one provoked correspondence tasks where 

familiar materiala were presented first. From thia group, 

th~_familtar scores of eight randomlY~S;lected subjects were .-J>;r-- ~-'- -
chosen for ~nalysis. The unf~iliar acores of the remainirig 

J 

--~ 

-~--

Il . f 

1 
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seven subjects in the group were ch~8en by'default. The 

second group was made up of subjects who received spon-

taneous one-one correspondence tasks where familiar mater-

ials were presented first. From this 'group, the familiar 

scores of seven randomly aelected subjects were chosen for 

ltnalysis. The unfamiliar scores of the remaining eight 

subjects in the group w~~ also chosen by default. In 

the same manner, the familiar scores of eight and seven 

72 

randomly selected subjects were chosen from the other two 

groups respectively, aB well aB the unfamiliar scores of the 

remaining seven and eight subje~n each'group respectively. 

Because of the design employed and the manner in 
"" 

~hich thé~data was col~ted, it WAS possible ,to do a repli-

cation of the three-way analysis of variance. This involved 
1 

uaing the 60 stage scotes which hac! not been chosen for the 

first analysia. For example, in group one, the seven familiar 

and the eiqht unfamiliar score' (which were not chosen for the 
" 

Itrs\ analysis) were therefore uaed in the second analysie. 

The re.ults of the two analyses are presented in the fOllowing 

chApter. 
-----

,~ 
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'\ 

\ 
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Table 4 

Selection of Subjects Whose Scores were 
Used in the First Analysis 

Group 

1 

3 

2 

4 

aRandomly 

_ bSubj~ct8 

1 

Order of Presentation of Materia1s 

Farni1iar 

Sa/1s 

Unfamiliar 

,b/1s 

Familiar 

,"/15 

Un familiar 

Sb/15 

se1ected'8ubjecte. 

aelected byodefault. 

.-'af . 

, 

Provoked-. -

Spon.taneous 

Unfamiliar 

, b /.15 

Fami1iar 

Sa/1S 

Unfamiliar 

ah/1S 

Familiar 

1A/15 
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CHAPTER III 

ANALYSIS OF THE DATA 

Anal~ses of Variance 

First analysis. "The familar raw 'Scores (which /' 

had been converted to stage scores) were randomly chosen 

from 30 of the 60 subjects. The unfamilar scores of the 

30'subjects whose familiar stage scores were not selected, 

were chosen by default. A three-way analysfs of variance 

was performed and the conventional .05 level vas us.d to 

de termine siqnificance. Of the three main effecta (order, 

task and content) only content, i.e. the test stimuli used 

'in the performance of one-one correspondence task.', wa~ 

significant (2~ .03). The statiatical data relevant to 

the analyais are presented in 1ables 5 and 6. 

It wOyld appeaf that the children were able to con-
l '1(. ' serve number more ea.ily when tHe materials with which they 

were dealinq were familiar to them. In addition, the or4er 

in which these ~te~ials vere presented had no aiqnificant 
1 

1 l ' . 

,.~_ ... - ----------------~l~, .. j . .. ~. 74 
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Table 5 

Statiatical Description of variable~ by Order of 

Pre~entation of Materials 

Order 

l 

(Familiar 
material. 
pre.ented 
tiret) 

2 

(Familiar 
materiala 
presented 
second) 

Task 

Provoked' FMA 

- UMb 

Spontaneoua - FM 

Provoked 

UN 

- FM , 
- UM 

Spontaneoua FM 

.. UM 

AFamil~ar material. 

bunfamiliar material. 

Mean 

2.15 0.46 

2.29 0.76 

2.51 0.79 

2.25 0.89 

2.88 0.35 

L86 0.69 

2.00 1.00 

2.00' 0.93 

~ 

t 8 

7 

7 

8 

8 

7 

7 

.--
4i\ 

effect on their ability to conaerve. That la, no p~aQtice 

effect wa. obaerved.
r 

Furthermore, , \ 

bet\feen the l~vel of ditfioulty of the one-ona provoked Qa:r:-
1 ~ 

75 

reapondence tAlk And one.-one apon~.neoUI c~~o.ponde.nee t4ak. 
1 

p 

fi' 

1 
" . 
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Results of ~he Three-Way anal!y'sis of Variance 

Source of Mean 
Variation df Sqùare ,F E 

i 

Main Effects \ 

Order 1 1.067 1.857 ns -~ 

'l'ask 1 0.836 1.455 ns 

Materia1 1 3.036 5.284 <.03 

'l'Wo-Way 
~'i Interactions 

( Order x Task 1 0.250 0.436 ns 

"" Order x Materia1 

\ 
1 0.050 0.088 ns 

Task x Materia1 li 1.257 2.189 ns 

\ 
ThEee-wai 
In teract ons 

, 

Order x Task " 

" x Material "- 1 0.715 1.24~ ns 

Error '52 0.575 
't 

f 

- ~----.,.-_.! 
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Replication analysis. 
j 

The data was grouped for 

analysis in such a way as to permit a replication of the 

first analysis. The statistical results are presented 

in Tables 7~, 8. The result~ of the second analys~s 

77 

of variJance were not consistent with the former. No sig- ~ 

nificant effects were found in the replication. 
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Table 8 

Results of the Three-Way Analyais 

of Và-riance - Replication' 

SOUlice of 
variation 

Main Ef-fects 

Order 

Task 

Materia1 

. -- '!'wo-Way 
Interactions 

Order x' Task / 
/ 

df 

1 

1 

1 

1 

Order x Materiâ1" 1 

'l;'ask x Material 

Threë-wai 
Interacton8 

Order x Ta.k 
x Materia1 

Error , 
'" 

1 

Mean 
Square 

0.017 

1.458 

0-.525 

0.005 

0.805 

0.933 

0.510 

o 

~ ,~ ~ 

F 

0.033 

2~858 

1.02-9 

0.009 

1.577 

1.8Z9 

3.922 

/78 
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rhe results of the two analyses are difficult to 

understand and must be interpreted with caution. Content 

was siqnificant in the first analysie, but not in the 

second. In neither analysis were the maiK effects of 

order or task .significant. ~hus, hypothesis one had been 

partially confirmed, while hypothesis two and three were 

rejected. In order to investigate-hypothesis one more 

completely, it was decided to ana~yse the data using an 

approach more consistent with Piaget's theoretical founda­

tions. 

the samples must be independdnt. In order to do this, on~y 

one of each subject's. scoresfwere used for ~ach analysis. 

'l'hus the comparisons were nter-subject. This, then, de-

viated considerably from one basic premise of Piaqet's theory, 

which ls that, anl indiv aual' s coqn'itive behavior must be ana-

lysed from an intra- ndividual point of view. In other words, 
, 
1 • 

Piaget is more con erned with how a child'. performance varies 

from one task or situation ~ anotheJ, rather than how a~ild 

'A' compares-with child, 'B' when performilng various usks. 

The three-way variance, then, although.it 

'. ' 

l ' 
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was a statistically sound procedure, necessitated making 

comparisons between subjects. It was,decided to re-

evaluate the results using an approach which would lend 
.. 

itself to a more traditional Piagetian interpretation 
. 

(i. e., intra-individual comparisons). It was / fl,1rther. 
1 

decided to disregard the order of presentation of the 

materials, and the leveis of difficulty of the tasks for 

the ensuing analyses. This decision was based on the 

fact that the design was counter-balanced for order and 

task, and also that in both the first three-way analysis 

of variance -and its replication, neither of these two vari- -

ables w~re found to have had a significant effect on subject 

performances. 

Further Analysis 

~"1 

In order to further'examine the effects of content on 

conservation of number an intra-aubject comparison'was made 
L-v 

using the correlated ~-test and the crosstabs,subprog~ams 

from the SPSS (Statistical Package for the Social Sciences). 

It was recognized that there are statistical procedures other 

than a correlated t-test which would per.mit'a finer intra­

individual compariaon. However, the correlated ~-te.t pro­

~edure was1judged sufficient for present purposes. 

, 
; ./-.'--------

/, , 
'1 , 
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The correlated t-test was employed because for 

each subj~ct there were tw~ scores, a familial' score and 

an unfamiliar score. These were then converted ta their 

respective stag~B (one, two or three). Correlated t-test 

procedures ~ere applied ta the mean differences of sc~s 

achieved by subjects with unfamiliar and familiar materi)ls 

in three situations. S,ince it ... wu hypothesized that 

children' s understanding of conservation of number would be 

al 

facilitated wben familial' materials were useà, nbn-dil'ectional 

tests of, ~~gl}ificance were employed. 

~ ( 
Firstly, the mean of aIl the familial' scores was" 

compared with the mean of all the unfamiliar scoFes for 60 

subjects regardless ~f task or orde~. Thus the first set 

of 60 scores whlch were being compared ta the second set 

of 60 scores were from the sarne subjectl. This selection 

process la shown in Figure 1. 

•• 1 

1 

·1 
1 

, 

j 
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Figure 1 

The procedure for th~ selection 
d 

scores for the f irat correlated t-test 

Task 

Provoked 

Provoked 

Spon taReous 

Spontaneous 

Material 
a/ 

n 

aThis represents the nwnber of sc:ofes. 

are 15 subjeçts, but 30 scores 

--

Materia1 

t 

n 

15 

15 

15 

15 

In each ce11 there 

. 

• 
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Task (' 

Provoked 

Provoked 

..... 

Fiqure 2 

The procedure for the selection of the 30 

subjects for the second corre1ated t-test 

Material Material 

familiarfo--.... 15 _ -7 unfami1iar 
__ !Sa <:" 

unfamiliar~ - 15 ----;familiar. 

n 

15 

15 

"'l'his ropresento th. number Jscores. In each ce11, there 
../ 

are 15 8ubjects, but 30 scores. 

83 

Second1y, in the~next oorralated !-test the mean of 

the familiar Icores was oompar.d to the mean of ~he unfamilia: 
~ scores for the 30 aubjacta who reoeived the one~one provoked 

correspondence task (I.e Figpre 2). In the third correlated 

~-test, the aama procedure was "followed for the 30 subjects 
~ 

who reoelved the one-one .pontan.ous oorraspondance task (aae 

Fiqure 31. 
~' 

• 

_____ .... _-----!!'l"'''" "H 

, 

/ 
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Flqure 3 
, , 

/ .. 
, The procedure ~or the selection of tl)e 

30 subjecta for the third correlated !-teat 

Taak ~' Material _ na Material ~ 

14 

Spon taneous familia~Unfamillar lS 

Spon taneous unfamiliarlc- ..... 1S ....... famiU.ar lS 

aThis represents the number of scores. In each cell, there 

are 15 8ubjects, but 30 scorel. 

/ 

~ corre lIlt t-t •• t and cro .. tabulatioll. 'l'he 

purpole of the f,irst co r.lated l-t •• t ~al to determine if / 
-; 

. ' " t1Îere was ~ àigniliC?ant difference betwe,n the n.an. of th. 
\ , 

familiar and the unfamiliar Itage loore •• 
1 

The qonventional 

. OS level wa. u.ecS to cSetemine .iqnificance in thi. and tbe 

following ~-~e~tl. The rè.ul~whiçh are ahown ln Ta~l.,g 
r ) 

. ; 

" 

\ 

" l ,_ 
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1 ~ 

demonBtrate that there ·"as .a .iqnificant diffetence 

(2 <:.001)' betw •• n the meari •• Thui the firat hypotheaia 
1>' 

daBcribed in Chapter l waa .up~rted. That- is chi1dren 

could be expected to .. re .a.l1y underatand th. concept 

of conservation of nwnber when they "ere 'dealing with con-
1 -

tant which waa familiar. ~ them~ 

Tatil. 9 
1 

""- Comparison of Meana of Familiar Versua 

Onfamiliar Stage Scores 

" .. 

Gr{up8 na Mean ~ i 

familii.r 2.517 0.725 

urifami1iar 

60~ 
2~ .. 200 

3.38 

0.177 _~ 

a -
, Nuiaber'\.Pf ca ••• 

-. 

\ 

" . 

,-

"'" 

M 2-

59 <:. .001 
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A crosstabulation of the fr,quéncies of the familiar 

stages by the unfamiliar stages wes also comp~ted and the' re-, 

sul ts are shown in Table ~O. 
/ 

I~ can be seen that of the 

39 chi1d~e~ who were in sta~e three with familiar material, 

22 of them remained'in ,this stage when deal~g with unfamiliar 
/ 

test-stimu~~.Twe1ve children dropped to stage,two and five 

to stage on·e. Of the 13 subjeçts who were giving stage two 

responses with familiar content, only three o~thèm went' up 

to stage three when the 'task was performed with unfamiliar 

content. Similarly, only one out of the elght 

were in the first stage with familiar materials 

stage two when the content changed. To summarize, 38 

children remained in the same stage regardless of test-stimuli. 

Four children went up one stage when they were dealing with 

unfamiliar materials, anlla sub/jecta dropped-at least one 

stage when performing a task with unfamiliar as oppOsed to 

familiar test-stimuli. 

t ... 

; 

/ 

• 
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'l'able 10 

Crosstabulation of 'the Freque~oie8·of,F.mt1iar , . 

by unfAmiliar Stage Scores R~gard1ess of Task 
, 

or Orde, of Présentation of M.~teria1s 
if 

Stage's 

1 

2 

CoJ,.uran 

1 

Ac 
7 

b 87.5c 53.8 

l 

7.7 
7.' 

5 
12.8 
38.5 

Total 1 13 

. -, 

. 

, .} . 

.... 

\ 

Unfamiliar M&t~ria1 

2 ~ 

1 \ 0 " 

12.5 0.0 
4.5 0.0, 

9 

12 
30.8 
54.5 

22 

3 

23.1 
12.0 

22 
56.4 
88.0 

25 

b RolJ ~rcen~ '" 

'0- c polUllft perc,et. 

J 1 

{ " 

, 1 
1 

Row 
Total 

8 

13 

39 

60 

87 

'. 



( 

• ,1 

( 

(1 

t 

" 

f. • 

~ 

" 
? 
ifl 

:' , 

t , 

f 
Ct f t, 

~ 

~ 
T 

* t • 

,------~--~----~ -~---- --------------:--~--~. , . 
J 

,f 

,~ , 
! ,_ ........ '-~--. ~ .. \,., ....... "'. ''''''1_ .... '"'u~ ~c_ .... 4 ....... Je_.W~~...2- .... _ ... 

88 
j 

L 

. ' 
" 

j . ' Seé~corr~lated,!-teat and -croastabulation.- The 

pb.rpose of this lias to determine if there vas a ai9D.ificant 

difference between the mea.ns of the familiar and the ,mfÙd­

liar stagé'scores in the one-one provoked correspondence 
.., , .... ~ ~ 

,-' , 

task. The résults-whfCh are displayed in Table Il indicate 
o 

that there vas a significant difference between tJ;le means 

(E. <.001). Again the first hypothasis "as suppprt~. That 

is ~ fn provoked c~t'respondence, tasks when children were 

-' . , 
, " 

watching transformations which altered the perèeptual configura-

tions of th~ sets, they, ve';e 'IOOre likely to demçnstr'te" . . 
operational corre~pondence when the material tha~ was beinq 

, 
manipulated vas familiar to them.· 

/ 

1 
Table Il 

Comp~fson of Famdliar Versus UnfaDdllar 

S~age Scores in Provoked Correspondance Ta.ta 

Groups n" Means 5D t df 
Ir--,_~ -" 

/ "~ i 

familiar '\ 2.6'7~ '0.606 
, , 

30) 3:3. ,29 

unfamiliar 
/, (- 2.333 0 .. 661 
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A c~os8tkbQlation-of t~e·f~è~~neie. of the familiar 
""1 .. J ' 

stagea by the unfudliar stages vaa done 'and, the reaults are 
- 0 

, 
shawn'in Table l~. Aa indieatea in Tablé 12,'vhen the 30 

subjects perfo~d the provoked corre.pOnde~ca tasks, 18 of 
" . them remained in the aame stage regardiess of the materiala 

. / 

being manipulated. One child increasad his stage score when e 

using an unf~iliàr material. Hovever, Il aubjecta demon-

àtrated a lasser d.gree of underatanding of the concept wJ:len 

~ ~re confronted. vi th an unf_iliar aa oppe.ed to a 

faudliar material. 
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Table 12 \Ii 

h 
} . 

CrosstabUlation of ~e Frequenc1es ·of Famili~r -=-
, 

by Unfami1iar stage s~ares in' a Provoked 

Correspôndence TàSk' 

Stages 1 

7 
1 

2 

~ 

3 

Column 
Total 

"-

10O.Ob 
66.1 c 

1 
" 
1~~6 
33.3 

0 

0.0 
0.0--, 

3 

~umber o'f subjecta 

b RoW p!rcent 

cCol~ perc8l\t 

! . 

} 

~ , 

Unfamiliar 

" 

.. 

, 
. ' , ' 

2 

-~ 

0 

0.0 
0.0 

4 

66".6 
28.6 

'r. 

,10 

45.S 
11--;-4 

14 

" ' 

I.rt. _ 

., 
" J 

/ 

. , 

Matfial. _" 

3 
~- ., 

0 - -

0.0 
0.0 

f 
1 

16.6 
1.7 

12 

54.5 
92.3 

=" 

13 

) 

90 . 

.,4 
./ 

Row 
Total 

2 , 

6 

, 
22 

30 
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, -' Third corrèlated !-teat ~d crosstabulation. 'This 

/ ----statiatical Pt"ocedure "as uaed to compare the' mean 'of the 
~ ~, 

familiar scores vith the ... n of the unfamiliar acores in 
, . 

the spontaneOu8 c07;reapondence. ta.k~ As ,ahÇ)lfn in Table l3~ 

the' reaut.1;-B are signifieant JE. 4C. 04).' T~ i8, the mate}ial 

used in the performance ~f ~ spont~ous eOrr.8~ndence ask 
... .." ... 

did have a ai91ificaJ) t effeet on a aubject' a abil to' re":: 

.~in an opera tiona1 manner. 

,. " ) 

Table 13 

. 
comparison"70f Means of Familiar Stage 

o 

Scores vith Onfamiliar "Stage Scorea in 

Spontaneous Correspondence Taaks 

" 
Groups na Mean, SD t df 2- \ -1 il .;; 

f • 
1 1 

familiar 2.367 0.809 

30 1.87 29 <:.04 

• unfamiliar 2.067 0.868 " 

C_·~ ~ .- . , 
~umber ~f c~ •••• 
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The reBul tB of a crosstabulation. of the frequfi!nciea 1 
ft ~~~ 

of the famil' by the Unfamiliar atages are ahown"in ~able 

14;. 

J.4 
-----J-

I /" 
f the rre~encie8 of F amiliar , . 

1 

by Unfamiliar Stage Scores in a SpontaneouB 

Cortespondence Task 

--...._~=---~~ , 
"'--

Unfamiliar Material' ~ ) e - ____ ~ 

~ \ Row \ 

Stages 1 2 3 \Total 
\ 

Sa \ 
1 0 . \ 6 

\ 
"~ 

1 b 16.7 0.0 \ III 83. la--.... 
12.S 0.0 \ • 50.0 

\ .... 
k 
1) 
4l l' 0 5 ~ 2 -r :1 
k ~ 0,.0 71." 28.6 • 0.0 62.5 16:7 -rt 
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.... [, 

i 
l'ai 5 

l .- 29.4 
50~0 

. OOlumn 
Total 

~umber of aubject:a ' 

b RoW perc~n~ 
c colomn percent 

10 

2 10 17 

11.8' 58.8 
25.0 83.3 

8 l~ 30 
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\' - 1 • 
. For this task 20 children were in the sarne sta<je ' 

regardlesa of the material beinq used. 'l'hree of them 

improved when usinq unfamiliar materials, and' seven of them 
1 

-did better wtten fami1iar "contentlwas beinq manipulated.' 

When.the results displayed in this crosstabulation 
, l' 0 

are compared wi th those in 'l'able 12, i t can be seen tha t in 
.::> 

the fQrmer, ~he moyement was generallY a downward one. -That 
, 'î _ ' 

is, children either performed the same or did poorer with 

the unfami1iar content. In the 1 spontaneous correspondence 

task, however, 'the. trend was n9t as clear. Althouqh there 

was a greatEir movement from a higher to a lowj!r stage when . 

the materlal was unfamiliar (seven, children), three showed 

~an improvement with unfamiliar materia1s. This was a ratio 

of 3:7 as opposed to 1:11 tor the provoked ~orrespondence 
o • 

task. Fina1ly, an analysis of all the crosstabulation 

results ('l'ables 10, 12 and "14) sugge8ts that the effect ot 

fami1iar versus unfamiliar contl!lnt ia acting in a ve'ry 

selective way. rn 'l'able 10, for example}~rubjects havè 

lO~èr scores when us!ng unfamiliar ~ter~al~ Of the 18, 

however, 17 are in stage three when,-1lsliig f~liar mater1al. ..... ' 

'l'hat is, virtua1ly aIl can conserve number perfectly uaing 

famili.r· materia1s, but'-nave moderate to extreme difficulties 
iII 

.. 

, ' 

1 

, 1 
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whe~ using unfamiliar ma~eria18. 
~ 

Thi~~~non may 
• y 

YVXPlain the. diffi-cult"ies most researchers have had 

_when trying to.obtain high inter .. item correla'tions on ----- , 

\ 

-- Piaqetdan s"al~. 

1 

Description 0(. subjects' response 

f 

A-simple analysis ,of the subjects" responses re-

vealed certain trends which were not observable through 

the use of more sophisticated statist~cal pro~edures. 

Stage one. During the first staqe, when the sub-

jects in the study could not establish one-one corres­

pondance, their responses were based on a global or percep-

tual -decision\: They general1y used the length of the~line 
1 

t~_Jiecide when two sets were equivalent. There~as an ~_' 
" 1 ___ ' 

-exception tÇ) this general be~avior wi th regard to the pro-

voked correspondence task. 
~ 

because of the ~ature of the 

, 

In this case# all SUbj~ts, 

materlals in'vol ved, côuld 
/ j 

establish one-one correspondence between the two sets , 
" 

without demonstrating'true underatandinq. In other words, 

the y could, by placing ~ doll on a bed, or by s-crewi:,ng a 
1 \ 1 Ibo 

nut onto a bolt, have t.tnqible pX'j)()f that one row contai~!!d- <,' 

more. For example, there would be an empty bed if there 

1.' 
, ) 

, f.·, J',~ fr 
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were fot, enough dolls. ~wever, they usually~ could not 
1 

• , 1 

r"-~ive ~n ad~u.te ~xplanation,of .why the rows contain~ 'r" _ 

1 

the sam1! arnount. 1 If they could do so; they Jmmediately 

~ost, this èorrespondence once 'there was li '~isual trans­

formation in one of the sets. 

~ 
"-

Stage two. During this stage, the youngs~ers in 
. 

the study vascillated between states of conservation and' , 

non-c:ons~rvation. The, majori ty of them used the fact 
1 

1 • 

that they counted to explain the equivalence of the sets. 

This observation sùpported the contention of Piaget (1952a) 
<lb 

llIftd others (Oodwe11, 1960; Wheatley, 1970; and Wohlwi11 & 
l' , . lt". ' 
Lowe, 1962), that abi1ity to count does not necessarily 

indiqate- understanding of CGnservation of '~umber. 
l' , 

" 

Stage three: ;: At tl)is stage, children demonstrated 

operational thought as indic~ted by their abi1ity to use the 

qoneepts of identity, reversibi1ity or compensation iJ1 their 

answets. Generally', the most common argument useGl by the· 

I,sllbjects val that of identi ty. It was used twice as often' 
\ 

as ,the compens.tion ar9w'nent. However, 

two explanations wer_e \1sed together. 
-" 1" 

in many caselS, the 
1 
\ 

fut example of a "typi­
~ 

ca,1- response was "You didn' t give some· more to ,this row. It 

just loo'ks "o~ger ~becAuse you apread i tout. ft 

'j 

• • 1 

. 1 
1 

. \ 

/-
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In the cases of the 

task invol ved did not af'fec,t the type rgurnent used. 

However, a difference was nO,ted for a reversibili ty ex-

planation. This explanation-occurred only once in a 

sppntaneous correspondence situation but 13 times for 

atjleast ~~e of the perceptual transform~tions involved 

in the provoked correspondence task. It would appear, 

then, that in the latter task the relationship between 

• the elements in the two sets facilitated the child's 
, 

realization that the procedure could be reversed. That 

96 

i8, if a doll had been removed from a bed, it could easily 

be returned to' the bed. 

--1.. ____________ L. 
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CHAPTER IV 

SUMMARY AND CONCLUSIONS . 

Summary 

Summary of sample. ~he subjeits consisted.of 60 
\1) 

kindergarten and first 9rad~ children, from one public ele-

mentary sc~ool in the Montreal area. The subjects had ta 

~et four criteria in order to be included in the study, 
v 

the major one bein9jthat they had to pass a language t~st 

assessing their ~rehension of vooabulary required to 

perform the Piagetian tasks used. 
;<1 

't! / 

Summary of. prooedure for distrîbution of aubjeo~e 

into group. The kindergarten children were randomly dia­

,tribut~d into fourogroups, and th~ firet qrade young.tera 

were then 'randomly ~istributed into the same~four groupa •. 
r 

Thirty children were aamdniatered a one-one provoked oor-· t . 
respondence taak, and an,other 10-"8%'8 given a ~ne-one 

,1 

/ 

, . 
i ,1 
1 

,- ~', ' 
• ~ t>{~1 

• ,; 1 ~ 

" 
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J . 
spontaneoua correspondence task. Of the 30 childr~ who 

~ere administered the former task, 15 dea1t with the 

familiar>material fi~st, and 15 received the unfami1iar 

material first. The same procedure was followed with the 

30 subjects w~ received the l~tter task. Thus, the dêsi~n ... ... 

98 

was counterbalanced for order of pres'entation of the materia1, 

for familiari ty of the mater!al,--and for the type of tasks , 

involved. 

1 

Surnmary of statistica1 procedures and results. For 

each subject there were two raw scores and each was converted 

to a stage score (one, two, or three). 

c,edures were used to analyse the da1;:a. 

Two statistical pro­

For the first pro-

cedure, the stage scores were treated as if they came from ' 

independent'samples, and two analyses of variance were per­

formed. In the first analysis, only the ,main effect of con-

tent reached significanee œ. c .03), and in the second- analyses 
1 

there were no significant effects. 

In the second statistical procedure, the data were 

s~jected to an analYlis which was closer to an intra-aubj,ct 

comparison. Correlatecf !-test procedures ,'were used' to asseas 

the results of the tasts performed ~ith familiar material •• s 

. / 
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\ 

compared to unfamiliar materials. In the first case, 'the 

difference between the mean of all familiar and the rnean 
1 

of all unfamiliar scores was tested. In the second ànd 

third cases, the sarne'procedure was répe.ted with regard 

to the provoked correspondence and the spontaneous corres-

pondence tasks respectively., In aIl cases, the effect of 

con tent was found to be significant (E. oC'. 001, E. < .. 001, 

E.<.04). 

Conclusions " 

(' 
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. The resul ta of the two analyses of variance wue not 

consistent. In the f irst, only the Mean di fference Qet~~~~ 
., 

the familiar and the unfamiliar scores re.éhed significance. 

However, analysis of theodata using correlated ~-test pro­

cedures indicated that content was significant.' Hence, if 
. . . 

the. conte.nt wh.ich, was beinq manipulatèd w4s familiat' to the 

cnlld, un~erstandin9 of one-one correspondence was ffci1itated~ 
Various researchers (Hyde, 1970; Lovell & Oqilvie,~601 

Robinson # 1967; Uzgiris, 1964,. Za 'Mur; 1971) have conc1uded . . 
that the type of material ûsed rather than the order of 1ts 

, /. 
presentation wiLl influence a child's ab~lity. to conserve. 

1 1 
Order of presentation of the-test-materia1s ~as not a aigui-

ficant'factor in elther analysis. 

" 
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Familiarity of materia! appeared to have its 
" 

greatest effect in the transitional stage. As indicated 

in Table 10, p. 87, when children were in stage one, and 
, " 

therefore, had' no idea of operational correspondènce, the 
i rnaterials used did nct play a relevant pa~t. That is, of 

the eiqht (jectB who exhibited staqe one behaviour vith 

familiar mater~als regardless of th~ task involved, se ven 

of them were also in this stage when unfamiliar materials 
1 ~ 

w~re being manipu1ated. This wa&~ a180 the case with 22 

of the 39 children who were in stage three with familiar 

rnateria~: 
1/ 

There w~re, in total 52 children demonstrating be­

, haviour character~stic of stage two or stage three thinking 

, when us.ing familiar conten t. However, when~he task in-
, / 

volved unfamiliar content, 21 of the S2 children exbibited 
~ 1 

100 

behaviou.r 'which was indicative of a >different stage of thought; 

usually a lowe~ stage. Thus, i t c,n be seen that the mat~rial 
• 

will have its greatest effect during the transitional stage 
7 

J 

when subjects vascillate between states of non-conservation' 
~. .J 

and conservation. 

AS-, previously stated, i t ls possible to miss valuable , , 

, 1 

., 

/ 
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·1 

information when a c~plex statistical des~gn is favoured 
< 

over a simple statistical approach that is more ~n line 
1 

witQ Piaget's theoretical premises. For example, althouqh 

task wàs not,~i9nificant in the analysis of variance ,fro:," 

cedures, certain differences between subjects' responses 

to provoked and to spontaneous tasks we~e noted. All 

subjects in the provoked correspondence task ~roup were 
/ 

able to establish one-one correspondence between the two 
l . 

sets. They were, in effect, forced to see the relation-

ship by beihg able to put a doll onto a bed, or to screw 

a nut onto a bo1t. However, some did qot t~uly under-

stand why thè ~ows were equa1. This wa~ apparent when 
" ; ... , ~. ,.'. 

they had to explain their actions. Onrthe other band, 

'subjects, in the group performing th~ ~pontaneou~ corre.­

pondence task wh6 did not know how to create two ~qual 

sets, never reached the stage where an explanation of their 

behaviour was necessary. 

1. 

This findinq supporta Piaget (1952a) and Dodwell 

.- (1960) who bath noted that the concept of provoked correa-
1 

pondence is understood"by youngsters at an earlier àqe than 
1 

101 

that of spontaneoU8 correspondence. In addition,. conservinq 

younqsters in the provoked-correapondence group more often 

. . 

./ 

,-
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used the ~xplanation rsibility than did the chi1dren 

~who/conserv~~ in e other task. This could be accounted 
"i 

\ 

for by'the fact that the nature, of the materials used for 

the former task was such that'it he1ped the subjects create 

a more lasting mental imagé of the relationship bet~ée~·the 
1 

Thus it was possib1y easier to visual~ze that 
, 

two sets. 
ft 

the process could be reversed (i.e., that ~ nut could again 

be screwed onto a ~lt) ~nd that nOthing 'had tbere-fore ,'-

changed. 

As expected, it was observed that ability ~Q count 

did not necessarily'imply under~tandinq of operatio~~l cor-
I • .} 1 

respondence. It was noted that ofte~' subjects who cOUnted, 

did so ,in~orrectly. In additi'On, mariy stage two'younqaters 

could not elaborate upon 1 the response of /,'1 'èouhted", to 

102 

o l , 

explain, their beliefs in the equality of the t~sets. Stage --- , 

three subjects never had this probl~m. 

l '1" 

It see~, then, tha t Pi~qetian tasks ~eed not ~e 

standard~zed in order to'get valuable info~on abo~~ 

specificchi.ldren or about the developmental proèes8. 'l'he 
, " " . . 

realization 'of this fact was, ~n important reIJul.t'of the study 

toithe author. 
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Education.l Implications.s 

It would appear that some areas of education (e.g., 

curriculum planning, assessment oF learning prob1ems) wou+,d 
, , 

benefit from a practica1 application of Piaget1s theoryof 
1 

cognitive development •. ,Many researchers (Almy, 1966: 

Ausube1, 1968: Ayers, 1971; Bruner, 1960; E1kind, 1969; 

Green, 1971; Kohlberg, 1968; Lunzer, 1970; Pinard & 

Laurendeau, 1964; RObinson, 1967; Rohwer, 1971; Tudqenham, 

1969, 1971; Wadsworth, 1971) 'are aware of this. Renee 

attempts have been made (Go1dschmid & Bentler, 1968: 
, 

Lunzer, 1970; Pinard' Laurendeau: Tuddenham, 1969, 1970, 

1971) to create a battery of standardized Piagetian tasks. 

103 

The "time lag" concept and various other difficulties ,:' 
o 

, 4 
(which ..have beep described in Chapter I) seem ta hamper 
...' {, .} ....., 1 

the 

construction of a deve1apmental scale ba~ed on Piaqet's 

" theory': The findings of this thesis support the -tilDe 1a9" 

concept that chi1dren ~11 first achieve operationa1 thought 
l' 

in a specifie area with one content, but not vith anotber. 

rn this case the children vere able to achieve operational 

correspondence more easily when the content vith whiçh they 

vere dealinq vas more familiar ta them. This same phenomenon 

l' , . 

, 
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, 
vas discovered when the effects of content on understand-

" ing of conserv~tion of weight and substance was studied 

(Love.lr, Ogi1vie, 1~0; Uzgiris, 1964;,Za ' Rour, 1971). 

It seems apparent, then, that, there wilL be di ffi­

culties. standardizing Piagetian tasks, if the:'efiects of 

content are not taken into account. Thus, if one is con-
1 

~ 

sidering administering a series of Piagetian tasks to a 

group of chi1dren, then the materials used for the tasks 
-, 

must be ones with which 'èhose youngsters are fami1iar. If 

1 the' tasks are t-o .-be administered to a dif~erent popu1at~on, 

104 

then the materials must'be alter~d accordingly. That is, the 
/ 

test-stimuli must be me'aningfu1' te)' and applicable to the 

population being teste",> and mus; be a1tere}i wlîen a different 

sample is being used. 

J 
Recommendationsfor Future Research ' 

'1 

11 

The resu1~s of this study indièated that neitber the' 

order -of presentation of the materia.ls used in one-one cor­

respondence tasks, no~ the task. tbe~elves affected subjeeta' 
... 

responses. Bowe~r t this was not t_he case-- wi th the materia1s 

(familiar , and unfami1iar) 

\ , " 
which were b~ing manipulated. 

, .,', 

J' 
","-, , 
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Younq8ters~demonstrated more conservation responses wben 

the, content vith which the)' Vere dealine; vas familiar. 

Additional research would be beneficial tQ ascertain 

whether the results. of this study would he replicated 

if ~ sample more' representative of the public sellool 

system in the Montreal are~ were used. Furthermore, it 
1 

would be use fuI to determine if familiar materials would 

continue to have a facili tatinq effect on children' s 

understandinq of cDnservation concepts other than con-

servation of number. 
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~~ PEN DIX 
.. 

Language Test 
, 

One-one Provoked Correspondence 

One-one'Spontaneous Corre8pondenc~ 

" 

, , 

- o ' 

J, 

t -,' 

, " 



( 

; 

'it:,-,-
" 

( 

1 -

() 

~, ~ __ ",.,.#IO~~~.",.t~*,~9li1*,,$~AII'\"'~~~"'''"'')!_IIWl~1Ilo1IM"'~!I'III_"''''''Yr_ ..... &*""~"'&-._,,..~,~,",, __ .... e"!I\II!_It</'fo~!ko!!f"Mf""""'_N""'I~'-iIiI'" ~~ ...... ,"_ ... "'_. "'?-, ' 

.. , 

~GU.AGE TEST 

Part JI - Verbal 

-Materials 

1. Two' Barbie Oolls', tA 1 and 'B'. 

2. One box of 15 sma11 'Sniekers' brand fun size 
1 

1 

chocolate bars. 

'Procedure .... \ 

107 

The two dolls 'A'and ~ B' are placed in front of the 

child. L 
"These two girls go to school. One day they 

stayed after .choal to help their teacher. . , 

rhey helped ber to clean the cla~sroom. They 

each did the sama amount of work. They each 
\ , 

picked up the ~ number of papers from_~e 

floor ,-and each put the sama n~r' of chairs 

on 'the deak. The teacher DOW wan ts to 9i ve 

(them a present of chocolate bars for helping 

JI her.· 

1. Place two chocolate bars in front of doll 'A' 
• , 1 

-. and five in front of doll' \B),. 
- ~-

~/ , 

,-

. ", 
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\\E. "This is' what- tne te.cher qave to 'A' for 

-l' 1 ~ 

"'\ ? d'oing t;he .... ork, and thl-s is/what she gave 

\ ~ to 'I -B' for doinq the sàme work as ' A'. ~Is 
\ 

2. 

3. 

Scoring 

! 

'this fair? Is this right?" 
. 

"Why?" "Why not?" (depending upon answer) 

ptace two choco~ate bars- in front of doll 'B' 
./ 

and three in frQnt of doll • A' • Repeat the 

above questions. 

Place three chocolate bars in front of doll 

'A' and three in front of doll 'B'. 

th;OaboJ'e questions. 

Repeat 

, 108 

\ ' 
, ~ 

Record all answers verbatim for later analysis to see 

if the subject has c~y uBe~the terme 'more' and/or 

-11ess' . 

Part II - Non-Verbal ,1 

jMaterials 
\ J 

'l'hese are the 8~ aB thoBe that vere used for Part X • 

proceduré 

. 
" 

-j 

-, .J 

.. '. Place the dplls- 'A' and '8' in front of the"child. 

-----------/~ " 

\. 
·t 

\ 

r' 
! 
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E. 

, 

II
pr ,tend\ that th~se, :~wo g~rls are friends 

of YO~s:; Tbey.a:re 'co~ng t~ h~u~.e 

to ,play vi th you a.{ter school. Y,?ur mqther. 

has :given you _<>me choc6\e bara, /~. yeu 
are'goinq to" share them with your friends." 

. 
"Giy,e more chocolate bars to 'A' and 1es8 

to ',B' Il " 

1 1 

2. "~ive 'A' and, 'B' the same amount, the same 
r 

number,of chocolate bars." 
1 

Scoring 

the 

Record .ff 
above t~ks. 
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the chi·ld~JJ----<fOrrectly able t:.o .perform 
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ONE-ONE ~OKED CqRRESPONDENCE - FAMILIAR MATERIALS 

1. 10 toy doll beds. 

2. Oné~clear plastic b~g containing 20 'Fisher 
f' • 

Price' toy people . 

Procedure 

Part l 

() 

" . 

The child i8 shawn the test-stimuli and asked to 

identify them. If the youngster does not know 

the na~ of the objects, he will be told. 

Ten beds are placed in a row in front of the child" 

but on the examiher's side of the table. Each bed 

/ 

,-rf~ 
E. "Here are sorne beds. What do ~ if we are 

tired?" "Some of these dolla (point ta the 

d'olls in the èlear plastic bag.) are tired and 

want to resta What should they do? Take ~rom 

the bag justen~U9h dol~s as ther~.He bede r one 

for each bed, the aame number as there are beda." 
~ 

'l'he child' s Ibehaviour iEl pbserved and the manner in , ' 

which he maltes the correspondencé between the two aets 

il ,.--------.~ r, '""'""":'----""!!'---~--:<::-, .11'-
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is recorded. If the child has not placed a doll 

into a corresponding bed, he, is encouraged to do so. 

E. "Are there as !'lany dolls as there are beds, 

or are there more ~oll_s,. or are th~re more beds? 

Why? Why not? (depending upon'the answer) 
I~ 

~y are the y the same? How do you know they are 

the same?" 
" 

When the child has achieved equivalence between the 

"-two sets, the bag containing the remaining dolls is 

removed. It is no longer needed for the experiment. 

E. "The dolls want to get up and 'play." 

The dolls are removed from the beds and bunched to-

gether in two rows with a space of l cm between each 

'of them. They are placed 20 cm away from the beds. 

0- c .. " ... 

0000000000 / 

1 
1 
1 
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'E. "Are there as many doll. ~s there are beds? Or 
, -~ ,- .tI 

are there more dolls, or are there more beds?" 

E. (Depending upon th~ ànswer) 

"Where are there more? Why are there more? or 

Why are they the same? How do you know they are 

the same?" 

Part III 

The dolls are rearranged in a row with a distance 
"-

of 5 cm between -each dol1. The 8ame quest~ona 
\ • ----_~ 1 

that -were aaked in Part II are again repeated. ' 

" ONE-ONE PROVOKED ~PONDENCE - UNFAMILIAR MATERIAL~, 

Materials 

1. 10 metal bolts 
-

, 
\ 

2. One c1ear plastic baq oontaining 20 corresPond-

ing nuts. 

Procedure 

The chi1d ia shown the test-stimuli and asked to 

) 

identify them. If the youngster d08 •. not know 

q&me of the objecttLt-he -wtlt he to1d. 

th~\ 

/ ) 

,At' 

,1 

" , 
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-' 

The procedure ia identical to that of ~he previous 

e~periment, except that in this case, the child is 
~ ~ 

encouraged to serew. a nut ontp a boIt. "1'he 'same " 
1 

questions are then asked. 
, , , 

6 ... 

Part II and III 

Again the procedure)is' identic~l to that used in' ~e 

Seorinq 

one-one provoked correspondence experimentywi~ fand­

liar ~ials. 

In both experime~ts, all answers are recorded verbatim 

and later analyaed. All raw scores are converted to 

stage acores (one.,,' two or three). , AlI stage three 

responses must indicate unde~standin9 of one or more . , . . ,., 
o~ th&- concepts" of identt ty, reversibili ty or compen" 

sation. 1 

/ 

}. 

~' 

, 
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ONE-ONE SPONTANEOUS CORRESPONDENCE - FAMILIAR MATERlALS 

Materials, 

'1. One cl~ar plastic bag containing 30 pieces of 

candy coated 'Chiclets' Brand chewing gum -

.white colour. , 1 
t 

Proced~e 
1 

Part l 

-', \ 

The child is shown the te~t-material and asked to 

identify it. If the yOUDgster doès not -know· the 

name ,of the object, he will be tQld. 

Ten pieces of gum are removed from the bag and ar­

ranged in a row on the examiner' s side-of--the-- table r , 
This is known as the model row. There is a space 

of 2 cm betweep each piece of qum. 

E. "I am takin'g some gum for myself. (Point' to 

the bag in which there are the remai~in9 20 

pieces of gum) • Now you take the same a,mount . 
of gum as l have, not mOre', not less." 

-' --------
.. ~ '1. 

The childts behaviour i s' recorded to see whether he 
1 

can or cannat correctly make the correspon~nce and 

the following questions are asked. 

fi . 

,1. 

,,~-;, ' 

• ~'"-! 



Part II 
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( 

---~ 

E. ·00 you have as many pieces of qum in your 

ro~ as· l have in mine?- Or do you have more, 

or do l have more? Why or Why not?" 

The chlld ls encQuraged ta create equivalence be-

tween the two rows by adding more 9Um to or removing 
, 

sorne from his row. If he cannot eatablish equi va-

lence, but ~elieves that the rows are equal, thé 
..J 

• Chic lets 'I in the row which contains more are bunched 

together. The above questions are repeated. The 

purpose of these questions is to note on what the 

child bases his decision of equality or inequality, 

e.g. lenqth, density. (If the youngster cannat make 

the one-one correspon~ence, ~e experiment,does not) 

go beyond this staga). 

The child has çorrectly created correspondence be--
; 

tween the two sets andllas explained his reaSons for 

their equivalence. 
/ 

The child's row is moved 20 cm.away from the model 

row and the 2 cm~space between each piece of qam is 
1 

not altered. The gum in the model row i8 then "'read· 

farther apart so> that there ls a distance of 5 cm 

between each piace of gum. 

'" 1 

1 1 

• ! 
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,./v4 --
Part III 

E. ~.~ you have ~. ~ny pieces of gUl1l in, ~our 1 

row as therè are in this (model) ro,,? ,or, 40 
you have mb~, or do 1 have more?" , \ 

(Depending upon thé answer:-) 

E. "Why are they the same? How do you know 

they are the same?" 

or -----
"Why is there . this row? HOW do more 1n you 

know there i8 more in this row?" 

, 

The model row is bunched together so that each piece 

J 

of gum i5 touching i ts neighbour. The same questions 

that were asked in Part II are aqain repeated. 

ONE-ONE SP'ONTANEOUS CORRESPONDENCE - UNFAMILIAR MATERIAI; 

Materials 

1. One c1e~~ Plastjc baq containing 30 smaU common 

rubber faucet washers. 

Procedure 
) , 

The chi1d is'shown the test-stimulus an~ asked to 

identify it. If the younqst.er cannat name the object, 

he will he to1d i ta name. 

r 

1 
). 

! 
l,' 
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Scoring 

) 

ii { ~ 

! 
~ 

t 
~ 

~ t 

t 
1 '. 

0, 

The proced~ is identieql to that used in the, 

one-onè spontaneous correspondepce experiment 
, , . 

with fandliar materials. 

In both experimen~s, aIl answers are recorded 

ver~atim and later analysed. AlI raw scores 

are converted to stage scores (one, two or three) . . 
AlI stage thrée responses must indicate under-

standing of one or more of the concepts of iden-
-
tity, reversibility or compensation. 

) 
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