T

L

o

The Effects of Test Materials and

the drder of Presentation of the

Materials on Young Children's Understanding

of Conservation §®f Number

¢

I

Marsha Ginsberg Yelin

-#& Thesis Presented to .
the Faculty of Graduate Studies and Research

McGill University

in Part%al Fulfillment of the Requirements for

the Degree of Master of Arts

o

—_—

. ® Magﬁpa,sinsberg Yelin 1979

'/
‘

" Lggr
PRI <~
¥ o
o u';-'t -



. ABSTRACT

Sixty kindéréarten and first-grade children -
were presented wiﬁh Piagetian one-one correspondence
tasks. ,The children were selected only if they ' P
demonstrated an understﬁnding of the terms ‘more’
and 'less'. Each subject performed a task twice,
once with materials which were familiar to the child A
and once with materials:wyich were unfamiliar. One-
half of the children were asked to perform one-one
provoked c&rrespondence tasks and the remaining éhildfen !
were given one-one spontaneous correspondence tasks.
The results|were subjected to a three-way analysis of /
quiance and to correlated Efteét proceddres. A
significant difference was found between the tasks
performéd with familiar materials as compared to un-
o ' famﬁlihr materials. No significant differences were
.. foﬁnd Bétween the provoked and spontaneous correspdndence

tasks nor between the order in which the materials were

4

presented. ) ’ S




) - ESUME

On a fait aL¢qmplir;par soixante enfants des
classes de maternell& et de premiére année des t&ches
de. correspondhnce unla-un selon le modéle de Plaget.
Seuls les enfants qui ont déméntré*une compréhension
des termes Lpl;s' et 'moins! ont &t€& retenus. _Chaque
' enfant a df accomplir une tfche deux fois, une féis
. ¢ avec des objets connus et 1'autre éois avec des o?jets~

inconnus. On a demandé & la moitié des enfants
d‘accomélir des t&ches de correspondancé un-3-un dans
un cadre dlrxgé, alors que les autres ont accomp11 1eurs/ !
t8ches de correspondance un-&-un dans un cadre spontané.

o o
- Les résultats ont &t€ soumis 3 une analyse de variations

i

&
¥ trois modes et & des épreuvgs de corrélation t. Des

o~

o dlfférences utiles ont Eté repérées entre les tiches

%

accomplles avec lee ob ets connus par rapport a\cglles

N WLEN
g:%‘-,u Lot

o

accompiies avec les objets inconnus. Ancﬁne différence

4G,

) . \ appréciable n'a été observée entre les ‘t&ches de corres-

i

. i
poqdancg en cadre dirigé- par rqpport‘! celles 'en cadre

,
Bttt 1

N

spontan&, ni quant 3 1'ordre dans iequel les objets ont
. . ‘ , .
, »

2 . i \
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&té présentés.
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INTRODYCTION" 4

{t was the author's/agiginal intention to exp;ore
theﬁarea of learning disabilities using Plaget's develop-
mental approach to cognition. It was thought that
Piagetian tasks, specifically those ;ealing with conserva-

tion, might, yield some insight into the'cognitive diffi- N

culties of learning-disabled children.

While looking for an appropriate developmental
scale based on Piaget's theory, it was observed that many
researchers wé;eféiﬁeriencing difficultieslconstructing
such a test. One of the fundamental problems evelop- /;j
ing this txgg of scale relatéd to the consistency of
subiec%s' responses. For example, subjects, when adminis-
tered conservation items which were é;;sidered to be at the’
same level qf difficulty, did pot necessarily respond to
those item§ in the same manner. That is,{they would demon- -

strate conservation for some tasks and not for others.

During the process of examining why this occurred, the

- o
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following question arose. Do the materials used to assess,

an individual's understanding of ébnséfggtion concepts
affect his ability to acquire those concepts? ‘In other
words, does it matter if he is presented with bottle caps
or pennies when attempting to conserve number? It was
decided that this question was sufficiently relevant té

warrant an investigation. Thus the present study was

undertaken.

oy
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CHAPTER I

( REVIEW OF THE LITERATURE

Introduction to the Chapter

Lo 3
Chapter one is divided into three main sections.

" In the first'part, a précis of Piaget's theoretical
foundations is provided, and studies both favouraﬁle to
and critical of his theory are reviewed. The second
part 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
Bection 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 encounteéed in attempting to scale aspects ‘

of'Piaget's theory are presented.

|




Piaget's Theory of Cognitive Development
!

In his early twenties, the Swiss biologist, Jean
Piaget, turned his attention to the study of cognitive
development in children. His training as a biologist has
had a marked influence on the formulation of his compre-
hensive theory concerning the origins and development of
intelligénce based on the principles of biological adapta-
tion to the environment. He maintains that the cogni£ive
aspects of a child's development are due to an interaction
between the individual and his surroundings resulting in a
continual 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 equilibrium between inter-
nal and external forces. This need for eguilibrium is
achieved by means of the individual's ability t6 assimilate
and accommodate environ;ental stimuli, The two pr quSeQ
are complementary. Assimilation occurs when one i‘corpor-
ates environmental stimuli into an ;xisﬁing schemata
(structure of knowledge). If, however, a particular stimulus

does not fit into an existing schemata, then that schemata




C o | ,
mﬁst either be altered or a new one must be developed.
This is accommodation. Organization of and adaptation
to the environment (by means of assimilation and accommo-
- dation) are what Piaget cogsiders to be the "functional

invariants of intelligence" (ﬂ. 3).

Inteilectual structures develop in a sequential
and hierarchical manner and, hence, at each stage a per-
son's thought processes are qualitatively different from
those of the preceding stage (Flavell, 1963). Piaget
(1971b) states that cognitive stages are "characterized
by successive structures whichldo not replace' éach other,
but which are integrated into one'another. The simplest

- ones become incorporated into later, more complex ones"

(p. 7).
<

-

Piaget (1950, 1952b, 1970; Piaget & Inhelder, 1969)
has outliﬁeé four major d;velopmental levels{‘the'sensori-
motor from birth to approximately 18 months to .2 years of
age; the preoperational period, from about 2 years of age

-~ to 7 years, during which language is acquired; the concrete
operational stage beginning at1approximately 7 years of age
in which the youngster develops ghe‘abili;y to use logical

operations; and finally at around 1l to 12 years of age, the
1 1 .

pv T
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stage of formal operations. The order of the stages‘re-

mains invariant. That is; one cannot go frbm the level

of precperational thought to the stage of formal operations
witho;t firstxggving gone through the stage of concretg ;
operations. However, the age at which different children

may reach each stage depends upon variables such as mental

development, social interaction and culture (Piaget & w

Inhelder, 1969; Piaget, 1971b).

¢

Piaget has described in great detail the character-

L
istics of each stage. The differences between preoperational

and concrete operational thinking are of particular interest

to the current investigation. At the preoperational 1?ve1,
\

for example, the child cannot conserve, because he is still
bound by his perceptions. This prevents him from attending e
to transformations, decentering his perceptions and from

reversing operations. | y '
| g6 . ~

-

An operation is an internalized action which is‘rL—
versible. The idea of reversibility is the key to operational
thought(FlaQell, 1963; Ginsburg & Opper, 1969; Inhelder, 1970;.
Piaget, 1950, 1952a; Piaget & Inhelder, 1969), and is an . -

essential part of the concept of conservation. i

- —ar-
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' sary condition for all rational activity” (p. ?), and that
y

Conservation is the ability to recognize that a .

)
particular quantity remains.invariant through perceptual

- o
transformations. To be more specific, one presents to a

child two balls composed of ‘equal amounts of clay, and has

@
u

ivalence. Then with the .youngster

him establish visual eq

, watching, if one ball is tE@nsformed into a sausage shape,

the preoperational cyild will maintain that they no longer
have the same amount oﬁ substance (clay) in each. The
concrete operational child, on the other hand, can reverse
the operation and see that one has not added or removed any

|

ciay from th? ball, but rathér, only changed its sbapé.
|

Tﬂis, then,-cannot -affect the mass (Elkind, 1961%.:

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

"notions of conservation . . . may sérve as a p#ychélbgical

!

indication of the completion of an operatof?ﬂstructure'
- | i

(Piaget &ﬂInhelder, 1969, p. 97). Throughout the years,

7] .

Piaget and his associates Pave devised a serigs of experi-

ments to determine whether an individual hagﬁgphieved con-

servation in a givén area. However in order to understand

»

_the reasoning behind a chi%d’s‘respoﬁses to ‘conservation

tasks, there must be verbal interaction between him and the

’A
{ o ) A
. ﬁ
* it ID' /
. Ty
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experimenter. As Fl;vell (1971b) points out, "discovering
the underiying conceptual basis for the child's decision is

~ important, béé;Q;: it might illuminate cognitive-structural
meaning and developmental origin of conservation®™ (p. 203).
This diécovery process is achieved by means of what Piaget

labels the m&thode clinigue 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 development that influences

language systems, rather than the latter affécting the former

{Hyde, 1970; Lovell, 1968).

ﬁ? Support for Piggf?'s theory was g¥9vided by a langu-
“age training expegiment conducted by Inhglder, Sinclair,

iBovet and Smock (1966). The authors conclpéed that the type
of language a child used was more a function of his abilﬂty\

to conserve, rather. than of his age. "Language training might
7

help a child on a specific task, buiwas there is little or né

¥
generalization to other tasks, this procedure cannot help in

" the developmegt of operational ihought.-
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i Generally, by 7 years, the‘child,begins to think

in a concrete operational manner. He can new recognize

that certain properties of an object remain invariant

/

- reqardless of perceptual transformations. However, the
guality of his thought is still limited because- he can

~ =

T~ , . . ' . )
dhix\perform operations on concrete stimuli. It 1s in

™~

'the finEi\s;gge, that of formal operations, that the

individual can think abstractly and use the hypothetico-

VL et A "~%M“ 3,17' .-
Y

} ; deductive method.
It should be emphasized that, according to Piaget,
development directs learning. The more developmentally
. advanced one is, the more aware he is of environmental
1 stimuli. This enableﬁ him to respond to his surroundings
in new ways {Ginsburg & Opper, 1969; Iano, 1971, Kéhlberq,
. 1968; Piaget, 1952b, 1964). As Piaget’ (1966) states:  °

e

Learning cannot explain development
but the stage of develogfent can in ' —
part explain learning. Development
follows its own laws, as all of con-
£ temporary biology leads us to believe,
A « and although each stage in the develop-
‘ gﬁ ment is accompanied by all sorts of new
o , learning based on experience, this
o u learning is always relative to the
& developmental period during which it
; takes places, and to the intellectual
e -gtructures whether completely or
B, ) partially formed which the subject has
vy — at his disposal during this period.
) (p. v)

, )\ .
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There are four factors or laws involved in an
organism's developmental grow;h. According to Piaget
and Inhelder (1969), the first is maturation which concerns
the development of the central nervous system and the
endocrine syséem. The second féctor, physical experience

is composed of two types. As Ginsburg and Opper (1969)

-—

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

his environment, and by manipulating objects the individual

can

abstract or extract the physical

properties of objects . . .

(The other involves]] 1ogxcalkmathe

matical experience which results in
knowledge that is acquired through

an internal coordination of the in-

dividual's actions, and not through

physical experience. (p. 169) b

The third element effecting developmental growth

is social interaction which involves the transmissjon of

st

‘ideas from individual to individual. __The fourth and final

factor is‘?quilibration, "the mechanism by which'thetchild
moves from one state of equilibrium to the next" (Ginsburg
& Opper, 1969, p. %72)7q The nature of this factor is such
that it (Ginsburg & Opper, 1969, p. 172) "integrates the

effects of the other three fa&tors.“ -




R

9
k
|
There is a biological need for the individual to
achieve equilibrium égtwéen internal structures and exter-
nal environmental stimuli. When certain answers no
o

longer satisfy gnggi}d or when a situation of cognitive
dissonance has beeg c;Ehted, he must look for new solutions
to again establish equilibrium. According to Piaget (1964),
léarning or knowledge which develops in £his\manner cannot
be'extinguished for "this development of knowledge is a
spontanequs process, tied to the whole process of embryo-
genesis" (p. 176). Smedslund (196la, 1961b) hypothesised
that if a Piagetian conservation concept was based on the
equilibratﬁon theory it could not be extinguish:d, whereas
if it were based on the principles of external reinforce-
ment, it could. In an experiment, which supports Piaget's
theory, he demonstrated that children who were trained to
conserve showed less resistance to extinction than those who

\

acquired the ability naturally. ” —

]

A child does not go from' a state of ignorance to one
of knowledge in one step. Within each stage cf~devei0pment
there are substages. The first is a preparatory one which
leads- tothe final substage of achievement (Flavell, 1963). .

q

Flavell states: -




X0

When confronted with problems appropriate
to the stage-in-pracess, the child's cog-
nitive activities arelikely to rgflect a
mélange of organized, but inappropriate .
earlier structures and the halting and

sporadic use of a yet incompletely organ-

ized new structure. The preparatory

phase, with its flux and instability,

gradually gives way to a later period in

which the structures in question form a

tightly knit, organized and stable whole.

It is only in this phase of achievement,

of stable equilibrium, that the structures _
defining the stage exist as the 'structures
d'ensemble'. (p. 21)

—

Support for and Critfcism of Piaget's.Theory of Development

-

lAlthough the stage tﬁsgfy of development has been
criticized, theére haé been much support and proof for it
based on many replication and research studies. The results
of a study conducteé by Dudek and Dyer (1972) support Piaget's
theory that children progress slowly and continuously, with

! ) |
each level of thought building upon its predecessors, but

being qualitatively different from them. Elkind's (1961)

. ! v
replication study of conservation of mass, weight and volume

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

(1973) experiment. Brown compared the differencg between
N - ) - v
chronological age and mental age in affecting children's
o

ability to conserve and found that oldeng more intellectually

average children performed better than the younger, more

intelligent ones. S . |
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eblp general, experiments by Almy (1966), Dodwell

(1960), Hyde (1970) Pinard and Laurendeau (1964) and Uzgiris
' (1964) agreé with the stage concept of developmeht. But,’
Almy, Hyde, and Pinard and Laurendeau demonstrated that cul-
tural background affects age of attainment of conservatiop.
Dodwell and Uz;iris bothwfound éhat the sequence oflthe
stages~was consistent with that of Piaget, but that any
individual might &ive responses that were at §ifferent stages
of development depending @pon the concept used to detéfmine

conservation. f/
-

Englemann (1971), rejects Piaget's stage theory com-

menting that it is basically only a well defined obse;vatid&

e

.-of what children are able to accomplish at various ages. He

maintains that by means of external reinforcement, one can
teach the concept of conservation. In his experimént de-

signed to teach six year old‘children to conserve weigh;, he
hemons%ratedtthis fact. - “Howeéer, his remarks appear to be

based on research that is not well defined. In addition,

< : . o
when Kamii and Derman (1971) tested and guestioned those

children whom Engelmann had trained to conserve weight, they

e

found that“those youngsters could no 10nger adequately do so.

Ao ettt s
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Feigenbaum (l§63) obtained results which were

1 - inconsistent with Piadet's theory. In Feiggnbauxﬁ's’

' ) /q‘ 3 e
| - study of oenservatxon of -number,  he )fou 4 that some sub-

4

\ jects it his youngest group (45 to 54 months) encountered *

| .

\ \ no difficulty with the majority of the tasks. However,

Pinard and Laurehdeau (1969), and Tuddenham (1966) point

out that Piaget 's concern is with the invariance of the ’

sequence of the stagés, not with the ages of attainment -
. . -
; . of the stages. to
R "\7‘,, . -

Variables Effecting Cognitive bevelcmment

i~ - /

: ¢ - A4 , .

| Generally, research provides support for Plaget's’
stage theory of cognitive development, but there}v are’s‘omé ‘ ’ |
problems eqxg‘_erniné the consisténcy of this theoxry. These ]
}\\ o dxff:.cx)xltles pertain to the questions of horizontal décalage,

[P,

/

time lags, cultural background, socio-—econ mic status,

experience, and the material used to assess whether .a con-

=
- {
- servatipn concept has been attained. ot j

n . : » ° . J- ’ . i
- By £ ! - -

|

Before one can consider obstacles to a stage theory, }\
. ‘ _one must study the major characteristics of a developmental - i

,:w/ - stage. A stage consists of a group of operations joiliad? :’

together toiform a structure, for ah voperai:{on doegvnot exist
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alone. At each developmental stage, the structures which
haracterize giga%ld's level of thought are qualjitatively

from previous ones. The stages develop in an

>

upén the task, cannot be functioning at different levels,

«@ »

especially since the transition from one period to another

is a gradual process. In the early development of a stage,
the characteristic structures are being formed, and are
therefore, not stable (Ausubel, 1968; Flavell, 1963, 197la;
Ginsburg & Oppery, 1969). Flavell and Wohlwill (1969) note

that:

[al

Even restricting ourselves to a single
grouping, or domain, w@ can expect to

find departure from inter-task consis-

tency during the transition period.

For it is precisely during this period

in, which the newly emerging structures -

are in process of f®rmation that the , —
é’ﬂ:

—

child's responsés may be expected t
oscillate from one occasion to the

to be maximally: susceptible to the
effects of task related variables, and
accordingly to evince a relative absence
of consistency. (p. 95)

I

Piaget does attempt to accouné%for this by means of horizontal

d&calage and "time lags".

However, these provide further

indications of how bound a young child's thought processes are
\

to specific situations and materials. --—
i

oo
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Horizontal d&calage and time lags. Horizontal

[ad

décalage "refers to a repetition which takes places within

a single period in development" (Flavell, 1963, p. 22).
Flavell (1963) ‘and Ginsburg and Opper (1969) point out that
although a particular structure characterizes one's thoughts,
one will not necessarily be able to solve all problems in-
volving that structure at the same age. For example, even
though the same structure is involved in the child's under-
standing of the invariance of mass and weight of the same .,

object (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 evidént when the
child can solve a particular problem with one conteﬁt, but
cannot solve the same problem using a different material.
These lags may be as short as several months or as extreme

as one to two years.

In order to illustrate the idea of a "time lag"} in
which content can play an inhibiting factor in_the under-
standing of certain concepts, Piaget (1952a) provides an
example dealing Qith the "additive composition of classes"
(p. 162). Youngsters were shown a box with two white

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




children were then asked if a necklace which was made from o

the wobden beads was longer than a necklace mdde from the
brown beads. He discovered that children younger than

7 to B years of age could not correctly answer the question.
Even with further probing, the purpbse of which was to
direct their attention to thé wooden composition of both

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

However, when Piaget guestioned youngsters on the same con-

~—

cept, buE used a different content, e.g., children (Are
there more girls or more children in thid class?), he found
that approximately half of the 6 year old‘children and some
. 5 year o0lds could correctly answer theI question. . Thus,
although the mental or cognitive process is the sipe, the

concept is understood at an earlier age when the content ’ ~

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

maintains that {

time lags are always due to an inter-

action between the person's structures
v - on the one hand, and the resistance of

’ the object on the other . . . . " q .

Some resistances of objects are unpre- ' -«

dictable. When one encounters them, ,

one can explain them, but always after . ‘ o

the ‘events. It is not possible to have

.a general theory of these resistances.

(p‘ ;‘1) - ) \ § ‘
o

LS . _d‘—;“:"/-a“"
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It appears that although'horizontél décalage and
"time lags" are obstacles in determining the overali
developmental level of a child, they are not inconsistent
with the concept of é‘stége theory of dévelopment (Flavell,
1971a). Why, then, do "time lags" and décalages occur?
Szeminska (1970) believes that they are."a result of the
influence of other factors such as lahguage and acquired
knowledge and the type of activity in which the subject
has acquired them" (p. 612). .Piaget (1971a) also acknow-

ledges the effect of various factors and explains that:'

If a continuous action of the internal
maturation of the organism and of the
nervous system, alone intervened, the
stages would not only be sequential

but also linked to relatively constant
chronological dates, as is the case of
coordination of vis}oﬂ/gig prehension
about the age of four to five months,

the appearance of puberty, and so forth.
According to individuals and the family,
scholastic, and social milieus in general,
we find in children of the same city often
considerable progress or retardation which
is not incdnsistent with the order 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 discuyssed these
other factors by using the terms 'physical experience',

'social interaction' and 'equilibration'. Other theorists

il

&
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have employed different terms when discussing the influence

- of environment on development.

Environmental Factors

Goldschmid (1971) faults Piaget for ﬂot dealing in

i
more depth witL the potential effects of social and emotional

factors on cognitive growthf In his 1968 (Goldschmid) study,

he noted that children who had high scores on his conserva-

L

tion concept test were better liked by their peers, were

described more favorablyiby their teachers, were more objec-

tive about themselves, and had mothers with less dominant

views toward child-rearing. Dudek (1972) found that young-

sters who achieved operational thought early, were more mature,
brighter, and more emotionally stabie than those who acquired |

it later.

il

feigenbaum (1963) discovered a positive relationship
between ability to succeed in conservation tasks and intelli-
gence. Goodnow and Bethon (1966) found a positive correla= —-
tion between mental age and conservation ability, since their

superior 8 year old youngsters performed as well as in-

\ ‘ .
tellectually average 11 year olds. Brown (1973), on the
' -

other hand, noted that bright children functioned more like
N
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their peers of the same chronological age rather than their

mental- age equals.

Socio—-economic 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 disagreement with

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

. Piaget has also for a long time
freely conceded that not all '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 given individual
need not be able to function at the
same structural level for all tasks..
(p. 20)

Almy, et al (1966) found that,'és children progreised
from kindergarten to grade two, the percentage of those who
could not cbnserve in‘any task decreased. However, the per-
centage of conserving children was greater in middle class
schools than in lower class ones. Wasik and wasik (1971)
also noted that culturally deprived children were able to
conserve, but did so at approximately one to two years later
than the normal population. Gaudia's (1972) research a}so

k4
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supports the results of the above studies. Furthermore,

Gaudia discovered racial differences among three different

{
groups of children (American Ikdians, blacks and whites)
from the lowest socio-economic class in New York State.
The black children acquired the ability to conserve later

a

than did the white youngsters or the American Indians.

Cross cultural factors; Cross cultural studies

r

indicate-that cultural environent is another factor in-

l A}

fluencing the rate of acquisition of conservation QSIlity.

Vernon (1969) contends that intelligence)develops "differentlyx

in different physical and cultural environments. It should
be regarded as a name for all the various cognitiveaskills
which afe developed in, and valued by, the group” (p. 10).
He studied the cognitive abilitiés of children from Eastd
Africa, Jamaica and Canada (Indians and Eskimos), and com-
pared them with those from an English normative population.
He found that societal yaiug will influence 'a person's
abilities. For example, because the Africans he studied

generally worked to help advance their groups, rather than

to achieve personal benefits, they had no interest in obtain- _

ling high scores in tests he administered. Vernon used a

, |
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Piaget Battery of taskg and tests dealing with verbal and
educational ahility and found that more culturally back-

ward groups of children will progress cognitively at a

slower rate than youngsters from more advanced countries.
Moréover,\ypose from the former group will not kecessarily
attain the same developmental leval as those from the ﬁ@

latter group. -

Otﬁér cross-cultural researchers obtained results
similar to those of Vernon. Hyde (1970) compared the cog-
nitive abilities (based on a battery of Piagetian tests) of
European, Arab, Indian, and Somali children 1iving'in Aden.
She concluded that,, generally in the European group, there
were a higher number of subjects giving conservation answers
for each age level than in the Arab, Indian and Somali com-

munity.

Lloyd (1971) studied conservation ability in Yorubian
children from elite and traditional homes. The parents ih
the former group had at least secondary education, whereas,

in the latter, they were, for the most part, illiterate. It

was found that, for both groups, ability to conserve increased

%ith age, but children from glité'homes acquired this capacity

earliess,

_ A

i




H
.
&

¥

i
hy

1

o

Price-Williams (1962) also discovered that al-
though African youngsters from tﬁe Tiv tribe in Nigeria
lagged behind Western children, they did reach the stage
of concrete operations. In addition, Pinard and
Laurendeau (1964) noted that when they adminisiéred a
battery of Piagetian tasks to French-Canadian children,

they reached certain developmental stages slightly later -

than Swiss children. .

f
The above studies support Piaget's stage theory

of developmentn but point to the fact that many factors
influence the rate of development. However, éespitg the"
difficulties in determining the effects of tpe various
influences on development, many theorists support the idea
that'knowledge of an individudl'é éé&elopmentaf level could

g

have implications for education. , P
o | , | ]

[

The Usefulness of Piaget's Theory to Education

The abllity to'determine when an operatory structure
has been completed or at what stage a child is functioning
appears go be potentially helpful for educational pgfposea.
Hence, many of today' s educators and researchefﬁﬁiave -dis-

cussed the possible applicatxon of Piaget's developmental
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approach to curriculum planning and to the diagnosis of

>

various learning problems (Almy, 1966; Ausubel, 1968;
Ayers, 1971; Bruner, 19?0; Elkind, 1969; Green, '1971;

; N R
Lunzer, 1970; Pinard & Laurendeau, 1964; Robinson, 1967;

Rohwer, 1971; Tuddenham, 1969, 1971; Wadsworth, 1971).
® -
\

According to Ayers (1971), a measure of cognitive
level based on Piaget's theory would have a diagnostic puf;
pose, since /it would "reveal the limit of the child's
current development in various areas" (p. 246). This
information could then indicate to the educator the type
of instruction most appropriate for a particular child.
Many researchers agree that an effective educational pro-
gram would be one that would match the curriculum or educa-
tional experiences to Fhe individual's developmental level
(Ausubel, 1968; Kohlberg, 1968; Rohwer, 1971). It appears
to be educationally advantageous to know the developmental %
level of the?éhild, for as Brﬁher (1960) ﬁoints out, "it is
only when we are equipped with uch knowledge that we_ will

r t‘i ?wha t-

be in a position to know how child will translat

ever we present to him -into his own subjective terms" (p. 53).
) 1
This, then, leads.to two different approaches to

g o\ 0
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viewing the measurement of intelligence. The psycho-
’ i
. metric approach is basically a statistical one. It measures
\ . : '
: inter-individua% differences in ability. Piaget, on the

other hand, regards intelligenpe‘as the unique way in which

each individual assimilates and accommodates environmental

stimuli at different developmental levels. Therefore, the
T |

—

developmental approach would measure an iﬁffﬁbindizidual

developmental change. Pinard and Laurendeau (1964) fault

% traditional intelligence Egits for not considering this as-

% pect. They pointed out that, for example,\ip\an intelligence
% test, "a six year old child can compensate foq failure at the
: ‘ five year level with successes in items localized at seven

years" (p. 254).

Green (1971) commented on the value of an intelli-

»

gence test based on developmental theory by stating that:

¥ |,
o “ A test which could place a person on }
H - a scale of intellectual development. |

s not based solely on norms would have '

a kind of meaning intelligence test
- scores do not now have but which is

. somethlng erroneously attributed to

| 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
do intellectually:-prﬁsent tests cannot

:




really do this. At the same time,
it would not be necessary to say any- \
thing about whether the person was

better or worse than anyone else. It B
- would still be possible to do so if . N )

one wished, but it would no longer be .- —

a requisite feature of a description
of his abilities. (p.-216) .

— Py,
s ¥

x . Many attempts have been made, using Piagetian con-

: cepts, to-design sténdardizedtests;ssessing developmental
l( . levels (Goldschmid & Bentler, 1968; Lunzer, 1970; Tuddenham,
|- 1969, 1970, 1971; Pinard & Laurendeau, 1964) . 1In addition,

( N in the development of the British InEelI}éence Scale

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

Lo ‘ based on Piaget's theory in the hopes that this would help
\ to determine the qualitative level of one's thought processes.
} - Inhelder (1971) notes that her colleague, Vinh Bang, has Peen

working on standardizing Piagetian tasks for approximately 25

] years.

~

-

/ -
b Difficulties Encountered. in the Construction of a Develop- o

mental Scale Bésed on Piagetian Theory

{ - i
C oy - 1
) ' Several researchers have attempted to construct a T

developmental scale of intelligence based\on Piagetian theory. ) -

o o Bhgtt ekt
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\\ Tuddenham (1969, 1970, 1971) selected children in the transi-
,,Liohaiféiaée of pre-operational to concrete operational
-~ 7 thought, and, based on" this, specific itemsnwere chosen for
the test. . However, when aithhe 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 .pl to .41.
Even when conservation items were considered alone, the
intercorrelations were still low, although not as low as
those of all test items.

-

- 1

( ~

3 —— Lunzer (1970) also attempted to apply more tradi-
’ ‘C tional standardization techniques to both the administration
' of and the analysis of a battery of 21 tests based on -Piagetian
% theory. f%e purpose of this pi;ot study was two-fola. “Firstly,
Lunzer wanted to "test out the measuring devices themselves"
{p. 53). Secondly, although he‘was aware of the theoretxcal 1N
potential value of Piaget's theory to education, he wanted to

verify whether it would be possible to apply the theory in

5

such a way as to demonstrate th1s value. With this in mind, -

‘he collected data on-a sample of 75 children ranging in age

o g 2 gl v

v from 5 to 10 years. Thﬁs age span was chosen because it
| Y . . - '
represented most phases of the concrete operational period

-

of development.

EETR . N . - -
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'additional proof to the point that_all characteristics of

7 ‘
‘behavior and explanation part to it. They obtained high
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Lunzer (1970) found that the results were suffi'—‘ \ Bans

—

ciently meanlhgful to warrant further 1nvestlgat10n, but

My

did.point out, however, that "the calculation of relia-

bility from 1tem—battery correlation ylelds an index whlcl;
e . ' 2

is spuriously high{' for it is i'nfléted by the great spread
in the subjlkcts selected" (p. 67) .\ He fureher noted/ that
when‘ another researcher used a narrower‘dge rar{ge and em-
ployed only 10 of Lunzer's' tests, a reliabili;ty of 0.89
was obtained. In spite of the fact that-his study gave

« -

the concrete operational period did not occur at the same

time, and that "task difficulty[was] very much dependent on
its articuletion, on its content, and on the manner of its
presentation" (p. 67), Lunzer still/c‘oncluded that "the

type of task introduced by Piaget.is quite compatible with i

the requlrements of- relxabllit)xin educational measurement"

(p. 67). | @ > '
Ry B (c t;i ’ l
Goldschmid and Bentler (1968) devised two homogenous,
W
scales A and B, to assess conservation. S:‘mce the items they
chose were specxflcally designed to measure conservation, ' :
.

thelr test, in this respecb, is more homogeneous than those

9f Tuddenham and Lunzer.  Each itep in the two scales has a
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y,ef"either scale A or B.

intercorrelations when comparing the categories of be-
havior and explanation both within scale A and B and
between each scale. However, they did not mention the

infercorrelations for the six items within each category

-

-

It appears difficult, then,
without this knowledge, to know whether their scales do
measure an overall developmental level, and if it can,

therefore, be used for this purpose.

"Certain difficqgties, then, seem to hamper the
4
congstruction of standardized tests that adequately measure
an overall developmental level. The first question to

arise is whether there actually isfgn overall developmental

level for each individual? Piaget (1971b) questionS)»hether(g;IZQ

T
it ig "possible to detect broad periods in development with
characteristics that can be applied in a general manner to
all the events,of these periods” (p. 2). This might par-

tially be due to the effects of the horizontal d&calage and

"time lag" factors: In addition, it is very difficult—fo

retain the es?encg of .what Piaget is tryingAto achieve, }\f

<

by standardizing his tasks, one must eliminatevor .radically

By analysing the

alter .the use -of the méthode .clinique.
quality of a child's responses, one can discover develop-

mental differences. A wfong answer can be equally as
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’ informative as a correct one.
}

Itcaépears, then, that the question is notﬁyﬁether
i£ is worthwhile to devise a developmen;ai scale o% cogni-
tive ability, but how one can overcome the obstacles pre-
5j venting the construction of such a scale. Perhaps the most

fundamental obstacle is that of the "time lag" concept.
Hence, does the material used to assess if anhﬁndividual has
? acquired a conservation é%ncept have an effectx@p his under-

. standing of that concept? The following section is devoted

to research which has been done in this area. ]

o . .
Studies Related to the Effect of Content on the Acquisition .

of a Conservation Concept

\\\\“N\\\\7L Generally, re;:;rch seems :&“@ﬁpport the hypothesis
that thenmagerial used can affect ability to coqggrwe‘in a
particular task, especially during the time at which this

conservation ability is forming. However, the segquence of

. -
the stages remains invariant. ‘ >

—

- ;] ///' . I ]
Dodwell (1960), in experiments designed to clarify

g

children's understanding of number, encountered no problem T
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when attempting to classify a specific answer according

to level of conservation. It was difficult, however, to
determine an overall level of functioning for each child
as the stimuli used and the situation had an efifect on
ability to conserve. In addition Schaeffer, Eégle on and

Scott (1974) pointed out that it was more difficult fo

young children to deal with a large number of objects when
grouping them and counti : them. Robinson (1967) found
that in experi%ents dealing with conservation of number and
with class inclusion, children who cdu{d be classified as
conservers when using one materials, could not necessarily
ébnserve 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

tybe of content used will influence the ability to conserve.

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

concept of classification, he found that there was no signi-
/

fiqant difference in the material used. That is, é;en though

i

there could have been intra-individual Qifferences, generally

subjects could deal with the concept equally as well when the
//

content dealt with boys and girls (children) or with rakes

4/and shovels (tools).

—
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. Kahn and Garrison (1973) used paper clips and
smarties to determine if tﬁere would be any difference

in youngsters' capacity to cosferve ngmber. They dis-
covered that the inté}actiqqlbetween ;he materials em-
ployed and the order in whiég\they were presented af-
fected bperativity. - Although‘there was n§>fignificant
9ifferggce/betw?en the materials themselveé} if, in the
first trial, the test stimulus presented was very meaning-

ful to the child, he would be more likely to give a con-

servation response during the second trial.

o

Kahﬁx@hd Reid (1975) studied the effects of contént
used, and order of presentation of stimuli on the.invariance
of number with educably mentglly retarded children from both
the lower and middle socio—econogfépclasses. They obtained
results similar to those of Kahn & Garrison (1973), but, in
additiogj found a significant intergction between economic f

¢ -
class and material. B !

—

\

Lovell -and Ogilvie (1960) examined the effects of, :

diverse stimuli on conservation of substance, and ascertained L
‘ ~

that it was easier toirecognize the invariance of substance

when a rubber band was stretched than when a ball of plasti-

—_— fe
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looked into this question, but with conservation of weight.
He performed this experiment with Lebanese children, and
found that the material used had a significant effect. Un-

like Lovell's and Ogilvie's subjects, however, Za'Rour's

: . . . |
youngsters could conserve weight more easily with plasticine,

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

J

Uzgiris (1964) also questioned the effect of content

meter. -

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 cﬁgserve. Howeyer, unlike
Kahn and Garrison, and Kahn and Reid, she did’not find that

-

k
the order of érésantation of objects was sighjficant.

Brown (1973), on the other hand, in his research

- dealing with conservation of number in retarded, average and

intelligent children, noted that the stimuli used had no
significant effect. However, the materials he chose were

red and yellow blocks.and red and yellow smarties. Even

" though the objects were not alike,]their'sindlar colours

might have been enough of a common element to counterbalance

their difference in appearance.
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Lloyd (1971) wanted to see if Yoruba children
would recognize the invariance of number equélly as well
with culturall& familiar and unfamiliar objects. In
addition, the order of presentation of the materials was
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
the experiment,‘somé subjects received b&e material and some '
received ahother. Thus, the comparisons were inter-subject
rather than intra-subject. Furthermore, the procedures used
to ascertain whetber conservation had been achieved were nét
‘f as strict as Piaget's, and hence, some children who were .
classified as ¢conservers would not have been so by Piaget.

i
To summarize, then, it would appear thaf many re-
searchers support Piaget's contention that<developmeﬁt
occurs -in sequential and hierarchical stages. Bowever, the
process of learning to think in an ope;;Eional mann%f might
be afflected by the test materials used or their ord;r of pre-
sentation, especially during the early stages in the formation
of this ability. That is, just because y%ungstérs’cohserve
‘

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

hold that they will dg}so with aqother content. Uzgiris (1964)

—

~explained this phenomenon byjstating that:

———
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. )
It may well be that when a schema
is developing, specific contacts N
) will lead it to accommodate more
in certain areas than in others, «

producing situational specificity

in terms of specific past experiences
of the individual. But after a cer-
tain number or a certain variety of
encounters, a schema may develop
independence and start to be applied
universally. This leads to the ex-
pectation that schemata would be in

a greater state of flux while develop-
ing, showing situational specificty,
but once they consolidate, the situa-
tional variability would be expected
to disappear. (p. 840)

As wasipreviodgly discussed, children do not go
‘from a state of non-conservation to one of conservation-
in one step. Hence, itjis during the transitional phase
that one could expect the test mate}ial or its order to
have its greatest influence on operativity. However,
there appears to be a controversy among researchers as to
which of the two factors, if any, has the‘greatht influ-
ence. It is this question and 1ts application to conser-

vation of number that will be 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 through which individuals progress to achieve an

-.7 ]
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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-

T,

pondence), he must first be able %o establish one-one
correspondence between two sets. fhere aresfwo types of
correspondence, pro?oﬁed and spontaneous-(unprovoied).
The former is concerned with establishing correspondence

' between two elements that are in some way related to each
1 ‘: other?‘e.g., eggs and egg-cups, flowers.and vases. Tﬁat

p

is, one can place the egg into the egg-cup, and the flower
- |

intq,the yase. In.the latter cése, the correspondence is
established between two unrelated objects, e.g., tokens and
A candies?h giaget poﬁpts out that provoked correspondence,
then, because of the nature of the elements, would be easief

\ to establish. He explains that: ) . )

v ,
F M : ‘ _

| the closer the one-oné correspondence
between the elements, the more lasting
the equivalence of the corresponding
gsets will be. If therefore, a flower
is put into a vase, or an egg into an A
egg—cup, the link between the corres-
g ponding elements will be closer for
" the child than when a glass is merely
put opposite a bottle. He will there-
fore have less difficulty in under-
standing that the gquantity of flowers ,

B8 O ST AP M e
.
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or eggs remains equal to that of vases
or egg-cups when the flowers or eggs
have been taken out and piled together.

. This is an important situation ....
’ : for if the same children answer the same
' questlon better when the correspondence
is intuitively closer, they Show that it
i is not a matter 6f verbal misunderstand-

‘ ing, but that the quantifying value of
correspondence i§ greater or less ac--
cording to the content of the particular
problem. (p. 49)

[T
TR
s

| .
In one-one correspondence problems, the child is

Ay

presented with a specific number of objects (A) and is

asked to select, from a la‘rger grbup, the same number of

Y
- e~

= objects (B) as there are in set A.¢ After correspondence

( - is established, the ohjects, first in ;set A, and then in
‘set B, are either bunche gether or spread apart. -In
each case, the child is asked if there 'are as ngany‘As as
\ 535 or vice-versa. Tl;e following ,pattclarn is noted.

Conservation of number develops in a sequential
manner and must proceed through three stages. During the
first stage the /child does not com‘prehc.an:ii the ‘lcpricept of
correspondence., His comparisons arelglol?lal in "néture.

His determinatibn of correspondence is based on the length

of the two sets, without iconsidering the density.,t By the:

;%{
i1
B
o
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second stage, hgwever, the child is able to establish
correspondence easily. But, this abili£y to rechnize

that the sets are equal, is lost as soon as the visual
correspondence is altered. Thus, he is still influenced

by his percep;ions. Even whén he knows that Fhe two sets
are equal in number (because,yfor.example, he ﬂas counted
them) if they are hot perceptually identical, he will maiﬁj
tain that one set has more. Furthermore, there is no cop-

L
-

flict in the child's-ming. He does not realize that his
4

rationale  is not logical.

Just as the child is reaching the third stage, he
becomes awére that the two sets are alike even though they
do not perceptually appear to be similar. Howegér, he can
oniy do this insofar as the distortions are nof/too great. t
By the time his thought processes are fﬁlly ppérational
(the third stage), he is no longer confused by perceptual S
configurations and can recognize £he equivalence of Fhe two
sets. He is able to mentally reverse the operation, to com-
pensate for differences in length by means of density and

___vice-versa, and finally is aware of the initial identity of

i

. i .
the two sets. That is, nothing has been added to or removed

»

from either set. ‘

—

' I
¢ h . . ’
‘ .
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In the first stage, the child could make conflicting

and contradictory statements and not be bothered by them.

——

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

flict develops between perception and logic or fact. The

youngster can determine, by means of one-one correspondence,
that two sets are equal, but if one'changes the visual con-
figuration of a set, the child can easily be swayed from his

- 1

original assertion concerning the numerical equivalence es-

‘pecially if his attention is drawn to the perceptual dif-

w

ferences, Piaget (1952a) notes that:

although [ the child] himself has just
made the one-one correspondence, he
reacts like the child at the first
stage and thinkg~ that any variation .
in height or width {or 1length or
density] entails a change in the
quantity as a whole. But whereas at
the first stage his belief in the
equivalence was destroyed, now there
is merely a conflict between the two
tendencies, neither of which definitely
triumphs. (p. 32)

The child achieves conservation by the third stage.
It is at this time that he iL able to overcome‘fﬁé‘effects
of perceptual dlstontlons by means of the concepts of 1den-*
tity, reversxblllty and compensation (Plagat, 19?2&, 1971a).
Thegg concepts are what constitute operational thought. The

child is able to rationalize the effects of perception as a
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result of the knowledge that nothing has been added to or
) ~
removed from the original sets.”” Thus, even though the

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

This is identity. o

"'~ . _ The concept of identity goes haﬁd in hand with that
of compensation. That is, one row may look like it con-
tains morF objects than the other because the objects are
spread farther apart and, therefore, the row is longer.
However, the child }s ablg to compensate for the d{fferences
in length by recognizing that there are also difgereﬁcgs in
density, i.e., in tﬁ?/éhorter row the objects are closer

together.

Finally, the youngster is able to recognize the fact
that the process can be re?grted to the original state. Onew
can‘ggréad apart the items in the shorter row or move the onés
in the longer row closer together, and thus obtain wvisual proof
that the quantities have not’been altered. This is reversi-
bility, which is a key element of opgrational thought. .It is
usually not necessary to physically reverse a process, for a

child can mentally perform this operation. When the concepts

e

of“identity, reversibility ana.compensation are present in the

"child's though processes, he is no longer bound by hgs percep-

A
tions and can, therefore, think in an operational manner. ‘

e
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Studies Dealing With Conservation of Number

.- 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
vé;ies as a result of many factors. fg addition, Dodwell
(1960) confirmed Piaget's contentf?n that provoked corres-
pgndence is easier to undet;tand tpan unprovoked one-one

:/é;rrespondence, Dodwell, as well as Wheatley (1970) and
/ Wohlwill and Lowe ( 1962), noted that ability to count does
‘/ not necessarily indicate an understanding of the concept of
\\\\ﬁgqmer conservation.
\,g
Dod%ell (1961), Robinson (1967), and Wheatley (1970)
acknowledged that a relationship exists between ability to
conserve number and prediction of and achievement in mathe~
matical ability in grade on;. Nevertheless, as Robinson
pointed out, this does not»nebegsariiy mean that youngsters
who céhserve will succeed -in first grade arithmetic. Sieéel:

| éﬁd Goldstein (1969) found thatchildren younger than approxi-

mately 5-1/2 years do not conserve number, and do not under-
‘ /

§tand*re1ational terms such as more and less.

Schaeffer, Eggleston and Scott (1974) found that

EY
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understa\n%ing of number concepts impr'o,s;:d with age. Also,

young children could group and more easily deal with fewer . !
(two! to four) than witﬁ more (up to 10) ‘ﬁajecté‘, and with - ‘

more familiax: ones. In a similar Vein, Feifgehbaum (1963)

noted ’that children could conserve more\aeasily with fewer

groups of beads than with a greater number of groups.

v

Gruen (1965) found that, generally, training young-
sters to conserve woﬁlé not “truly improve their ability to

1

. A . o # .
think in‘an operational manner. In ca\se,s where an improve-

ment was found, it was noted that conservatiop‘ "when it is

Q

acquired in the laboratory over a few days, may not have as
much depth or generality as conservation acquired ‘naturally’

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

i
¥

To summarize, ‘then, conservation of number develops
in a slow, natural, sequential, manrier as children progr/ess‘
through three hierarchical gtagés. Furthermore, ability to
count does not necessarily imply an understanding of conser- *
vation of number. Youngsters apéear to f£ind it easier to

conserve (in pa;.'ticular’,_ during the second stage when Egey

vascilléte between states of conservation and non-conserva-
v e 7
tion) when fewer and/or more familiar objects are used and

with materials which provoke one-one correspondence.

o :
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The Purposes of the Study and the Research Hypothesesg«

The proposed research cdncerns what is perceived
to be one of the most basic questions facing the consgruc-
tion of a developmental scale of intelligence based on
Piaggtian theory. It relgtes specifically to the time
lag concept. Piaget (1971b) has stated that "there are
any number of these problems of time lags befween the solu-
tion of a problem with a certain material ;;d the solution
of the same problem with another material" (p. 11). The
question is, if one holds a task constant, does the material
make "a difference? For example, does one child conserve
.number 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 p;ecautiOns must be taken
when constructing an intelligence test based on deyglopmental
theory. 1Is is hop;d that the, present study will help to
clarify questions concerningkthe effects of content on con-

servation tasks.

-

F )

; Research hxpotheae:x The main concern of the study

was to examine the relationship between young children's

" understanding of conservation of number and the test-stimuli

. 9
"* . - - .
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(material) used in the performance of the tasks. However,’
as it has already been pointed outi another variable, the

order of presentation of the materials, had been foun

servation tasks.

As well, ngearbherg (Piag
Dodwell, 1960) have noted that children find ;hg task of

provoked one-one correspondence easier to understand than
that of spontaneous one-one correspondence. Thus &he

folléwing three hypotheses were proposed.

l. Children will conserve number .{(i.e. demon-
strate operayionai\correspondence) signi-
ficantly more often with familiar content
(test-stimuli) as compared to unfamiliar

content.

2. Children will conserve number significantly

“&: e 4 ,
more often when presented/yith the second,

as compared to the first, administration of

[4
test-stimuli.
- ~

3. Children will conserve number sﬁgnifipantly

more often when presented with provoked as

/
compared to spontaneous one-one corres-—

pondence tasks.

. \
- .
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In other words, content (familiarity of test-material),
gontent

order (order of presentation of test-material) and task
(provoked or spontaneous one-one correspondence) are the

variables that are hypoéhesized to influence operational

correspondence.
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CHAPTER II

PROCEDURE

Ig&rpduction >

The Ppreeceding chapter dealt with Piaget's stage
theory of cognitive development and with the variables
which can influence the rate pf acquisition of the stages.
In addition, 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. Some believed (Hyde, 1970;
Lovell & Ogilvie, 1960; Robinson, 1957; Uzgiris, 1964;
Za'Rour, 1971) that it was the nature of the material that
had a significant effect on one's ability to comprehend a
conservation concept. Others. (Lloyd, 1971) felt that it was
the order imwhich the materials were presented, and still
others (Kahn & Garrisom, 1973; Kahn & Re§§{_£?75) found that
it was the interaction between the two that played the great-
est part. Moreover, when dealing with the invariance of
numbér, Piaget (1952a) maintains -that children understand the

|
concept of provoked correspondence at an earlier age than that

44 | . ,L/:
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The purpose of the study was to provide someﬁanswers

/ :
to this controversy. With this in mind, a sample of 'kinder-

garten and first grade childfen were administered Piagetign
number conservation tasks with several different ﬁaterials.
The results were then analysed to see ifwﬁgere 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 tests1 were used for the experiment.

I. Language test - The purpose of this was to
assess the child's general understanding of

N

the terms 'more' and ‘less’'.

/

II. Conservation of number
1. One-éne provoked correspondence with
famé}iar materials (dolls and beds).
2. One-one provoked correspondence with
. *+ unfamiliar materi;ls (metal nuts and
bolts{. - |
- 3. One-one spontaneous (unprovoked) cdi;

respondence with familiar materi;I;“~\f/
{

|
¢ ¢'Chiclets' brand chewing gum).

i

i

Lrhe tests are described in detail in the appendix. -

(4

1

—
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4. One-one spontaneocus {(unprovoked) cor-
respondence with ‘unfamiliar materials

(rubber faucet washers).

Conservation of number was chosen for this study because of

the availability of a variety of appropriate materials.

Selection of the Sample -

The children were selected from all the kindergarten

and grade one classes in one public elementary school under

the jurisdiction of the Protestant School Board of Greater

Montreal. The school population was drawn from a lower-middle

class socio-economic¢ area.

The majority of the children were first generation

Canadians predominantly from families of Greek origin. There
Al

were a total of 94 pbtential subjects. However, because of

!

the cultural background of the youngsters, in order to be

included in t?e study, they had to meet the following require-

ments. - They had to

1.

2.
3_0

exhibit no §ifficulty speaking or understanding
the English language. o
poésess a good record of school attendance.

be able to interact well with peers.

Py s
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4. pass a languagé tést assessing their under«
standing of terms deemed necessary for the
Piagetian tasks in question.

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 problgms, and five were frequently
absent. The remaining 81 children were adminiséered the
language test to note 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

L4

distribution of subjects according to sex and grade is shown

N

in Table 1. . ’ |

Table 1

—_—

Distribution of Subjects by Sex and Grade

Sex Kindergatteh \ One Total

Male 8 28 36

Female 11 . 13 24

Total ; 99 ' 41 60
N . -
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The mean age of the sample was 6 years and 8 months. The
age distributions of the kindergarten and of the grade one i

children are presented in Table 2 and Table 3 respectively.

-

Table 2 ‘ -

-

Age Distribution of Kindergarten Subjects

Ages (Years - Nlonthg)

'5-9 5-10 5-11 6-0 6-1 6-2 6-3 6-4 6-5 6-6 6-7 6-8

\ —_—
Number of \
Subjects 3 2 3 v 0 2 1 o0 1 2 1 4
4 /
Mean = 6-2 ! ' L \
- Table 3
Age Distribution of Grade One Subjects E

L

Ages Qearé - Mdnths)

6-9 6-10 6-11 7-0 7-1 7-2 7-3 74 755 7-6 7-7 7-8

g
Number of ‘ . . .
Subjects S 5 2 3 3 5§ 2 5 3 2 3 3

=31
= 6-10

g.‘w
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&

The classroom teachers were asked to éive to the

experimenter an informal rating concerning the quality of
the youngsters' school work. All children, with the ex-
ception of two, were functioning academically at average

L

to above average levels.'

b

. The 19 kindergarten children were randomly distri-
buted into four groups. The 41 grade one youngsters weré
also randomly distribuyted into the same four groups so that
each section had a total of 15 subjects. The children were
seen individually by’Fhe examiner on two ocqgsions. " They 5
were teste& away from their classmates in a small, quiet
room, enablﬁn§ the testing situation Fo 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

Language test? - part one. A child's- lack of under-

standing of the relational ‘terms ‘'more' and-‘less' could l

affect the validity of the experiment. Therefore the child-

ren were first givén a language test to assess their knowledge

“Zrhis test was an addptation of one kart of the

language test used by Robinson (1967) for her doctoral~§is-

———

sertation.

L Lt
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of the terms 'more' and 'less', and to see the manner in
which they verbalized their ideas concerninq the meaning
of these words. In their amswers, the youngsters were
required to use at least lone of the two relational terms.
For example, if a subjegt described one doll as having
more chocolate bars than the other, it was implied that
the other had fess; Any child who could Qot correctly

use the words 'more' or 'less' was eliminated from the

experiment.

1

|
There were two parts to this test. The first was

verbal and the second non-verbal. In the first section,
two dolls were placed before the child. The examinerythen
described a situation to the subject in which each doll did
an equalramount of extra work in order to help the teacher.
As a result, they were rewarded by being bresenéed with
chocolate bars. In the first)case, one doll was given more’
chocolate bars than the other. In the second case, the
situation was reversed. Finally each doll received an equal

amount of candy. .The subject observed all the changes in

the distribution of the chocolate bars, and after each%manipu—

__lation was asked if this was fair or if it was right. He was

required to explain his answers.
L

+ -

e

-
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Scoring procedure language test - partwbne. All
answers were recorded verbatim and then later analysed to
see %f the youngsters had correctly used the terms ’'more’
and/or ‘'less’. The following are examples of appropriate

' responses. In all cases, the experizghfir had just askﬁs

the child whether the distribution of chocolate bars was

) fair or right and the child was required to explaih his
answer.

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

‘ (éginting to the other doll) has more than
two." hat

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

' one. If you take three away from her then

its fair." !

3. "That's not fair. This doll has a lot to
eat and that one has less." ) ‘
q. "She has more than her. She has five: and
she has two only.” , -
5. "Now that's good. Now the teacher's nice
\ because the dolls have three each. They
- %a%iﬂbothwhave the same." /

6. "Hey, that's not right! They did the same

work, but' she has less and she has more."
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The following are examples of unacceptable answers
because the subjects felt that the uneven distribut of
candy was fair, or did not comprehend why it was not fair.

Hence they did not truly understand the essential vocabulary.

1. "I don't know why its not fair."

2. "She has a lot and she has a?lot.?

3. "this is fair because they did th same
work." (When the subject e this com-
7;;ﬁt, one doll had two chocolate bars in )
front of it and tqf other had five.) b {

o 4. "She has two and she has five." (Although
this subject was correct, his answer was
not appropriate because' he did not use the
words. 'more' or 'less'.)

5. "They helped the teacher."

* .

Language tggt - part two. The second part of the
test’was desiéned to evaluate, in a nonfverbal manner, the
children's understanding of the essential vocabulary. Two
dolls were again place& before a child. A hypotheéical

 situation was then described in which the dolls were the
youngster's friends and he or she{was required. to share some
T
-

.._..,
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chocolate bars with 'them. In the first case the subject T
was told 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 g

exact manner in which the children performed the tasks, and
the comments, if any, that thely made, were written down by
thepexaminer. Generally, the youngsters found this section
asier than the former one. However, in order to be included

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

——

Procedure for Administering the Piagetian Experiments

?\
The four groups were administered one—one correspond-

ence tasks., K The queétions asked, and the ensuing analysis
are based on Pi/a;et's {(1952a, Chqpters III & IV) experiments
dealing with provoked_ and spon;:aneous (unprovoked) correspond-
ence. In—each case, the youngsters performed the task in
question twice, once with familiar and once with unfamiliar

= materials. The order of presentation of the materials varied

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

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

7/

13

-n




the familiar material first, and 15 received the unfamiliar

material first. The same procedurée was followedwith the

\ -

\j ‘group of 30 subjects who received the one-one spontaneous
correspondence tasks. Thus the design was counterbalanced

—

for order, content and task.

In order to determine’'if the test-stimuli were or
were not familiar to the child, before participating in the
experiment each youngster was shown the materials. He was
asked to identify them and to explain their possiple uses.
0f the 30 children involved in the experiments -usin;; chewing
"gqum and washers as test stimuli, all could identify the

( B former, whereas only one could identify the latter. K

N
~N

In the tasks involving dolls and beds, and nuts and

t?olts, all 30 children could easily name the former objects,
while only two were familiar with the latter. One of the two,
however, did not know that the Sbjects were labelled nuts and “‘gh
bolts, but he could give an adyedﬁate explanation of how they -
could be used. Those youngsters who were pnfamilie'lr with the

_ objects involved wﬁx‘g informed of their names by thg examiner. -

A

3
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One-one provoked correspondence® - familiar materials.

Ten doll beds were placed in a row in front of the child,
and a clear plastic bag containing 20 dolls was given to him.

The youngster was told to remove from the bag just enough

dolls as there were beds, so that each doll would have a bed.
If the child was experiencing difficulty, he was aided in
establishing one-one correspondence by being encourageé to
place the dolls on the beds. Once this had been/égﬁpleted
and the subject had given His reasons for equating the two
sets, the examiner removed the dolls from the beds and bunched
them together. This resulted in two rows each contaiging five
dolls (see appendix p. 111), The subject was then asked if
there wére as many dolls 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 rewgonse was affirmative,

he was guestioned as éo why fhey were the same and as to how

he knew they were the same.

1

In the last part, the dolls were again arranged in a
row and then were spread farther apart. This time the
subjectsnwéfb asked if there were as many beds as dolls. The
same questions were theﬁ put' to the child depending upon

whether his answer was affirmative or negative. After each
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situation was presented to the child,‘and after each gquestion

was asked, his answers were recorded verbatim for later ana-

lysis.

One-one provoked correspondence - unfamiliat materials.

Tﬁe task was the same in this experiment as in the preceding
one, however, in this case the materials (metal nuts and bolts)
were unfamiliar to thf,chiId. If a youngster was experiencing
difficulty establishing one-one correspondence, he was shown
how to screw the nht onto the bolt. Once this was completed
and the chilqps explanations were recorded, the experiment con-

tinued following the same procedure as above.

One~-one spontaneous correspondence - familiar materials.

The examiner removed 10 pieces of 'Chiclets' brand chewing gum

from a- clear plastic bag and arranged them in a row in front of

the child. This was known as the model. The child was handed
- - s ,ﬁ’ ~ :

the bag containing an additional 20 pieces of gum and was in- -

L d - ' N ! L3

structed to remove from the bag the same number of pieces of L

. z p
gum (not more, not less) as there were in the model row. The
subject was then asked if the rows were equivalent and why they

were or were not the same depending upon his answer. All

answers were recorded verbatim. If he initially felt that his
/‘ /’a . .
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row did not contain the same amount of gum as there were
in the model,”ﬁg’was permitted to alter his row until he

was satisfied that the two were identical. If he could

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
-
with provoked and spontaneous one-one correspondencq‘occurred
in part one. In the provoked correspondence tasks, as a re-

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

form a relationship between 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 correspondence.
This was not the case with the spontaneous cﬁrrespondence

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

.3
hence, it was possib;e to be unaﬁié/to form theacorrespondence.
If, however, the subject éould doxgo correctlf; the second part
of the‘experiment could ﬁroceed.
L

k) -
¢ —

In the second section, the examiner spread apart the
pieces of gum in the model row. The child was then ques-

tioned as to whether there were as many pie&ea of gum in the - e
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model row as in his row. He was required tb explain his
answer. The same procédure was repeated for the third
part. 1In tﬁféjcase, however, the pieces of gum in the
model were pushed toééther. The usual questions were re-

peated, and all answers were recorded verbatim.

One-one spontaneous correspondence - -unfamiliar

materials. Thé/brocedure in this experiment wgg/identical
to the one just described. 1Inthis case the test-~stimulus
(common faucet washers) had been determined to be unfamiliar

to the child.

Procedure for Scoring Piagetian Experiments

The scoring method was the same for all four experi-
ments. Each experiment was divided into three parts for which
a-child could obtain a total of seven points. The first sec;
tion involvéd the establishment of one-one correspondence.

If a child could correctly do this, he was given a score of;
one. . )

The next two parts, sections two and three, dealt with
the child's responses concefning the numerical equivalence of

the sets aB he observed transformations in their visual con-

figurations. There was also a judgment section. That is,

IS
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~f
it was not only sufficient for the child to give a "yes"
or "no" response, but he also had to explain his answer.
A judgment section was considered to be importeint because

r

an analysis of the reasons why a:child responded as he N
did helped to illuminate his thought processes. Several
researchers (Goldschmid & Bentler, 1968; Lunzer, 1970)

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

i

judgment answers.
h x

In each of sections two and three, a youngster could
obtain a total scoreof three. “For example, if, after a
transformation, an individual could recognize Ehat the sets
were still equal, he would receive a score of one. In such
case, he would be agked to explain his answer (judgment
section) and he would be awarded zero, one or two additional
points depending upon the quality of his explanation. of,
however, an individual could not recognize that the sets were
equivalent, he would receive no pointa. Nevertheles he was
still asked tJ explain his answer in order for the examiner to

gain further insight into his thought processes.

w

In order for a subject to have obtained a score of

_three in either of sections two or three, he would have had

to demonstrate that he understood one or more of the charac-

. P ,
teristics involved in operational thought - that is, identity,
» %

2
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reversibility and ‘compensation (Piaget, 1952a, 197l1la).

> These have been previously discussed in Chapter one.

The chiid's total score was then analysed and converxted
into the Piagetian stage {(either one, two or three) at
which the subject was functioning for each particular
task. This. procedure had been followed by researchers
such as Dodwell (1960), Goldschmid and Bentler (1968),
Lunzer (1970), and Robinson ‘(1967). ‘

A score of zero to two was  indicative of stage one
thought Pprocesses. That is, the child did not truly
understand one-one correspondence. If a youngster obtained
a score of three to five he was in stage two. This meant
that the child had no difficulty in establiﬁhing one-one
correspondence, but that his belief in th; equivalence of
the sets could be shaken if the perceptual distortions were )
sufficiently great. An individua1|who received a score of
six or seven was considered to be in stage ﬁhree. That is,
he truly demonstrated operétional corréspondence and could
not Se influenced by perceptual diffe;ences.r Furthermore,
the quality of his judgment responses demonstrated his com-

prehension of the concepts of identity, compensation and/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 withdut truly understanding

r £

why they were equal. 'The latter occurred only in cases
whgfx"e materials designed to elicit a provoked correspond-
ence were used. That is, tZe child was forced to make
the correspondence, because he could, for example, only
place one doll ©On one bed, a;nd 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 b’eginhing and the em{ing
‘ of each row coincided. Only whgn
he screwed the nuts onto the bolts,

! could he see that he had an extra
bolt. He then added one more nut.
E. "Are there as u:b,;xy nuts as bolts or
are there  Jore nuts or more bolts?®

S§. . "Um - the same. No. Yes: yes,

i ’ the same.” . : b
E. "Why are they the same? BHow do you -

know they are the same?”

J

5 R M ATV 1y s o 4 e s - -

e‘ 3'5' represents the subject and 'E'. the examiner.

Ry
s
~A
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"Because."”

He placed seven dolls below the 10
beds.

E. "Are there as many dolls as beds?

s‘

E.

Are there more dolls or are there

more beds?"

"I don't know."

"How can you check this to see if

there are as %any dolls as beds?"

"Oh, I 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. Thus he was
forced to make a correspondence betwee?
the ;Lo sets,  although he did not truly

understand why.

She removed the washers from the bag
one at a time, and began to place them

below the washers in ghe model row.

’

However, she did not continue to main-

tain the correspondence and ended with

1

12 ﬁéshers in her row.

N
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1

E. "Do you have as many washers in your
row as there are in this row (model),
or does my row have more, or does
your row have more?" |

S. "We Hayé the same because I took t}Ie

same as you."

2 \ 4. S. Shg removed the washers one at a time ,
from the bag and arranged them in such
a way that her row (which contained 13
‘washers) was perceptually identical to
the model row. »

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

- row as there are in this row (model),

or does my row have more or does your

row have more?" .

S. "It"hhe same." .

\

E. "Why are they the same? How do you know

'they are the same?"

s
K]
14
-
3
7
k3

S. "I don't know."

s

5. 8. He took 12 pieces of gd';n from the bag
’and arranged them in a haphazarl'l order

under the model row.

| , ) 7 E. "Do you have 'as. many pieces of gum in
C e your row as there are in this row

(model) , or does my ro;v have more or

— {

St Ter R
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<
does your row have more?"
. S. /k:iou have more."
E. "How can you make them the same?"
,S- He afdd;d'three more to his row
giving him a total of 15.
"Now they are the srame."(}
. Examples of stage two behaviour. The subjects

coﬁuld easily establish one-one correspondence between two
sets, but could not necessarily maintain their beliefs in ”

the equivalence if one set underwent a visual transfox:mai
tions That is, they would vascillate between Wtes of
non-conservation and conservation depending upon the per-
ceptual distortions. Moreover, \in their responses, they
usually did nnot use the concepts of reversibility, compen-

[8
sation or identity. . e

1. After one-one correspoadence was established,

the pieces of gum in the model row were {

pushed together.

E. "Are there as many pieces of gum in
this row (model) as there are in your °
row, or are there more in my row, or

more in your row?z"
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First she counted the gum in the two
« ™~

rows.
"I have more." E )
"Why do you have more?" How do you

know you have more?"

"Well, ; counteq." .

She then counted again and this time
arrived at the right number.

"We both have the same."

"Why are they the same?" How do you

know they are the same?"

"I counted."”

After the child correctly made the one-one

correspondence, 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

T

7

ére there more in my row or are there
m5§a«in your row?"

*I have less. I have nine and you have
10."

The examiner then pushéd the washers

~ »
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in the model row close together.
"Are there as many washers in this
row (model) as there are ;n your
row, or are there more in my row, Or
are there more in your row?"

"We have the same. There are 10

here and 10 here." o

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 there more in my row, or are there
more in your row?"

"They're the same. You put yours far
apart, but you s;ill only have 10."
The 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

row.

"I have more."

-
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E. "Why do you have more?" How do you
know you have more?" .
S. "Because it's (model) little, and mine

is not. If you put it back like mine
then it will be 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
pushed 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? How 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 bolts together.

"Are there as many bolts as nuts, or are

\]‘

there more bolts or more nuts?"

S. "The same."
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E. "Why are they the same? How do you
know they are the. same?" . ‘.

S. "I don't know."

=y -

At this level,

Examples of stage three behaviour.
the subjects had né difficulty retainir;g their conviction
that the number of elements/in the set remained invariant
regardless of perceptual transformations. In additicu\p, they

wer.e‘able to justify their responses by means of the concepts

N

~ of identity, reversibility or compensation. '

o )
1. After one-one correspondence was est&blished,

the dolls were removed from the beds and
\

pushed together making two rows each con-

taining five dolls. e

E. "Are there as many dol
are there more dolls or
S. "They are the same."

B. "Why are they the sane? How do you

<

know éhey are the samegﬁ"
S. "You just moved tﬁem around. You

took (them out ]

them-ardund, so that's_w/f& its. the same:

/ . —

'/ -~

of bed‘\ and just moved iy
J

&
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' The procedgre was then reversed and the dolls

were spread apart. The above questions were
repeated.
S. "You changed the place of the dolls and
beds. They were the same when they were
> sleeping, Bo they are still the same now.
You didn't do anything but change the
places."
Y
E. After one-one corrgspondenge was estab-

-
—

lished, the examiner first spread apart
the washers<in 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 your row, or

does my row have more, or does your row

have more?"

»*
5. *f"They are the same. You didn't take any

“\\\v///away from here, or put any more here. "

(In each case the subject pointed to the

row he was describing.)
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3. After one-one co%reqpondence was estabiispedﬁx

the pieces f gum in the model rgw were first

)
spread apart and were then pushed togethér.
The pubject, after each manipulation, was

asked specific questions.

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

T

" row (model) as there are in your row, or
does my row have more, or does. your row
have more?"

5. "We have the same."
E. "Why ¥re they the same? How do you know

they are -the same?"

S. "In this row tﬁe gum is pushed together,
and in this row they are far apart. But,
.80 what, they are still the same."
i —_— '

The foregoing presented a small sample of behaviour
exhibited and responses emitted typical of the t;;ee Piagetian
stages. The quality of a child's anéwgrs was*very much influ-
enced by the stage at which he wab functioning for that parti-

- /

cular task.

.
:
»
.
1
-
’
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Statistical Procedure

4

"

As this study was attempting to défé}mine the

L3

~ effects of three variables - task (sbonqueoue and pro-
voke; one-one correspondence), familiarity of content,
and order of presentation of the ;ontentﬁ a three-way
analysis of vas{gnce (2rx 2 X 2) appeared to be the most
suitable desiéé;//xThe SPSS (S&gtistical chkage for the

Social Science;) 'Anova’'’ subprogram was employed.

? ' The experiment was administered so that there were

two scores for each subjecg (i.e., two presentations of the

-
-

(T ' task - one using familiar and one us}ng unfamiliar materials).
- All raw scores were converteq to the Piagetian stage (either

one, two or three) whichfﬁ;; characteristic of the ghild's
7 thought processes fo; that specific task and these stage

scores were used in the analysis, L

—

- N

The 60 subjects were divided—into four groups, each
containing 15 subjects and consequently 30 stage scores, as
EL indicated in Table 4. The first group consisted of subjects
' who received one-one provoked correspondence tasks wherﬁ

: familiar materials were presented first. From this group, o

-

: . thé_familiar scores of eight randomly’gélected subjects were
: T b , | '
4 chosen ﬁpr analysis. The unfamiliar scores of the remaining

T ! —
» . - - N
- " \
. - .
e .
- ‘ r
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L

~

seven subjects in the group were chésen by default. The
second group was made up of subjects who received spon-
taneous one-~one correspondehce tasks where familiar mater-
ials were presented first. From this ‘group, the familiar
scores of seven randomly selected subjects were chosen for
analysis. The unfamiliar scores of the remaining eight
subjectq in the group were also chosen by default. In

the same manner, the f;miliar scores of eight and seven
randomly selected subjects were choﬁen from the other two
groups respectively, as well as the unfamiliar scores of the

remaining seven and eight subjects in each group respectively.

Because of the design employed and the manner in y
which the data was collected, it was possible to do a repli- 9
cation of the three~-way analysis of variance. This involved
using the 60 stage scores which had not been éhouen for the
first analysis. For exampie, in group one, the seven familiar
and the eight unfamiliar scores {which were not chosen for the
ﬁirag analysis) were therefore uséd in the second analysis.

The results of the two analyses are presented in the following

chapts{;,

2w
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Table 4 \
arm— b “ . i
Selection of Subjects Whose Scores were
Used in the First Analysis
Group Order of Preaentatioq of Materials
; Provoked-. .
1 Pamiliar Unfamiliar N
82/15 7®/15
3 - Unfamiliar Familiar . .
( 7°/15 . 82/15
Spontaneous
;
2 ‘ Familiar Unfamiliar
7%/15 | 8°/15
. 4 Unfamiliar Familiar o -
v : 8P/15 7%/15 ‘

aRandoml;r selected: subjects.

. bSubjgcts selected by -default.

&
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CHAPTER III

ANALYSIS OF THE DATA

Analyses of Variance

»

First analysis. ~The familar raw Bcores (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,
weré ;hosen by default. A three-way analys}s of variance
was performed and the conventional .05 level was used to
deterﬁine significance. Of the three main effects (oxder,
task and content) only content, i.e. the test stimuli used
*in the performance of one-one correspondence tasks, was
significant (p4 .03). The statistical data relevant to

. J the analysis are presented in Tables 5 and 6.

v It would appear that the children were able to con-
| ]

serve number more easily whén tHe materials with which they

were dealing were familiar to them. In addition, the order

. in which thesé materials were presente&whad no significant
|

. .
Z .
5 A

4
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Table §
Statistical Description of Variables by Order of
Presentation of Materials
a 7
Order Task Mean 8D n
4
1 Provoked - FM® 2.75 0.46 ‘8
(Familiar - P ‘
materials UM 2.29 0.76 7
presented _
first) Spontaneous - FM 2.57 0.79 7
- U“ 2125 0089 8
¢ 2 Provoked - FM 2.88 0,35 8
(Familiar y -
. materials UM 1.86 0.69 7
presented -
second) Spontaneous FM . 2,00 1.00 7
; ~ UM 2,00 0,93 8
T T

aFamiliar material.

bUnfamiliar material.

——

2

effect on their ability to conserve. That is, no practice

To A SRS fiv e

effect was obagrved.' Furthermore, there .was no diffa:énoe

between the level of difficulty of t?e one-one provoked cor-

-
'
r
[
-
7

5

1Y
respondence task and one-one spontaneous correspondence task. 0
. ’ +

, ,
. ;s
- oA s
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Results of the Three-Way analysis of Variance

Table 6
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Source of Mean
Variation daf Square F P
Main Effects
Order 1l 1.0867 1.857 ns
Task ‘ l 0.836 1.455 ns
Material 1 3.036 5.284 <.03 .
Two-Way o ! .
Interactions o
Order x Task 1 0.250 0.436 ns
. &
Order x Material 1 0.050 - 0.088 ns
‘Task x Material 1 1.257 2.189 s
Thzee-Wa¥
Interactions )
Order x Task T
x Material 1 0.715 1.244 ns
Error ‘52 0.575
Sam———— Y
’ )
o -

T
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Replication analysis. The data was grouped for

analysis in such a way as to permit a réplication of the
first analysis. The statistical results are presented
in Tables 7 and 8. The results of the second analysis
of variance were not consistent with the former. No sig-

nificant effects were found in the replication.

g
|

Table 7

Statistical Description of Variable by Order of
Presentation of Materials (Replication)

—

7
Order Task Mean SD n
1 . Provoked - FM" 2.57 0.53 7
(Familiar - .
Ribuinrptyd uMP 2.50 0.53 8
presented : _
first) Spontaneous FM h 2.13 0.83 8
’ - UM 2.29 0.95 7
A o
2 Provoked - FM 2.43 , 0.98 7
(Familiar - ,
materials UM 2,63 0.52 B
presented -
second) Spo?taneous M 2.75 0.46 8
- UM 1.71 0.76 \7,
| S
3pamiliar materials.
; ‘ .
bUnfamiliar materials. —

/ ! —

& - , < s
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Table 8

Results of the Three-Way Anaiysis

of Variance - Replication:

»

e

Source of ) . Mean
variation af Square F
Main Effects
Order 1 0.017 0.033
Task S 1 1.458 2.858
Material 1 0.525 1.029
- Two-Wa.x
Interactions P
7 :
Order x Task P 1 0.005 0.009
" Order x Material ~ 1  0.805 _ 1.577  ns
Task x Material 1 0.933 1.829 "ns
Three-Wa “
Interact%ons / .
V4
Order x Task ‘ \
X Material _ 1 9“% ool 3.922 ns
Error - 52 0.510
p——— N -
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The results of the two analyses are difficult to
understand and must be interpreted with caution. Content
was significant in the first analysis, but not in the
second. In neither analysis weré the maifl effects of
order or task significant. Thus, hypothesis one had been
parEEflly confirmed, while hypothesis two and three were
rejected. In order to inveatiga&eﬁhypothesis one more

-y

completely, it was decided to analyse the data using an )

approach more consistent with Piaget's theoretical founda-
tions.
"

-
-

When ¢onducting a thréi-way analysis.of variance,
the samples must be independént. In order to do this, only
one of each subject's scores/were used for each analysis.

Thus the comparisons were inter-subject. This, then, de-

viated considerably from one basic premise of Piaget's theory;
which is that. an’ indivijdual's cognitive behavior must be ana-
lysed fFom an intra~individual point of view. In other words,
Piaget is more concderned with how a child's performance varies
from one task or situation/;glanotheﬁ, rather than how child
'A' compares with child:'B' when performilng various tasks.

. - |

The three-way analysis of variance, then, although. it
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was a statistically sound procedure, necessitated making
comparisons between subjects. It was decided to re-
evaluvate the results using an approach which would lend
itself to a more traditional Piagetian interﬁretation
(i.e., intra-individual comparisons). It wag/furthen
hecided to disregard the order of presentation of the
materials, and the levels of difficulty of the ta;ks for
the ensuing analyses. This decision wa; 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 were found to have had a significant effect on subject

performances.

Further Analysis

In order to further';;;mine the effects of content on
conservation of number an intra-subject comparison was made
using the correlated t-test and the crosstabs,aﬁbprogqams
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 permi£°a finer intra-

‘individual comparison. However, the correlated t-test pro-

Tedure was' judged sufficient for present purposes.

-

4
%
N

)
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The correlated gft;st was employed because for
each subject there were twd scores, a familiar score and
an unfamiliar score. These were then converted to their
respective stages (one, two or three) . Correlated t-test
procedures were applied to the mean differences of sc 8
achieved by subjects with unfamiliar and familiar matzjjkls
in three situations. n Since it was hypothesized that
children's understanding of conservation of number would be

facilitated when familiar materials were used, non-directional

tests of significance were employed.

Firstly,‘thé mean of all the familiar scores was,
compared with the mean of all the ilinfamiliar acores for 60

subjects regardless of task or order. Thus the first set

'

of 60 scores which wefe being compared to the second get

of 60 scores were from the same subjects. This selection
p

process is shown in Figure 1.
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Figure 1
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The procedure for the selection

e{/

s{:orea for the first correlated t-test }
—
Task - Material ga 4 Materi;l n
Provoked familiar 15 - unfamiliar 15
Provoked 'unfam,ilim fgmiiii; . 15
: Spontaneous familiark/"/lfxag;\u};familiar 15
Spontaneous unfamiliarR-"\)fami-liar ' 15

are 15 subjects, but 30 scores

K

-~
[

3

P

%This represents the number of scores. . In each cell there

L
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Fiéure 2

The procedure for the selection of the 30

subjects for the second correlated g-test

Task 4{; Material n®: Material n
1

Provoked familiar 15 _ _punfamiliar 15

Provoked unfamili:::i:::r?;g:."‘“ﬁfamiliar . 15

i . \

.

8This represents the number ?;/scores. In each cell, there

are 15 subjects, but 30 scoféa.

™~
[} pd
Secondly, in the™next correlated t-test the mean of >
the familiar scores was compared tb the mean of the unfamiliar
scores for the 3'6 subjects who received the one-one provoked
correspondence task (see Figure 2). In the third correlated ’

t-test, the same procedure was ‘followed for the 30 subjects

1
who received the one-one spontaneous correspondence task (see

Figure 3). < °
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Figure 3 !
. ) f

The procedure for the selection of the -

!

30 subjects for the third correlated t-test

Task Material C,/& n® Material n /\
v : .

Spontaneous familiar 15 ’aunfamiliar 15

Spontaneous unfamilih\familiar 15

[

8his represents the number of scores. In each cell, there

are 15 subjects, but 30 scores. ‘

4

\\w’\
First’ correldtdd t-test and crosstabulation. The

i:urpose of the first coirelated t-test was to determine if P
there was a significant ditf;ranga between the means of the
familiar and the unfai\\iligar stage scores. 'l‘iu qonvontic;nll ’ L
.05 level was used to determine significance in this and thc‘ T

following t-tests. The results vhich are shown in Table 9

<
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demonstrate.thnt there was a significant difference

(p <.001) between the means. Thus the first hypothesis
described in Chapter I was suppqr:ed. That is children
could be expected to fgpre easily understand the concept
of conservati\.on of number when they were dealing with con-

S5 tent which was familiar t%them:

Table 9\ | a

Comparison of Means of Familiar Versus

Unfamiliar Stage Scores

Greups n® Mean 8B ot _ d4f . p
familiar ) 2.517  0.725

unfamiliax

-so\}j : 3.38 59 < .001
) 2.200 0.777 :

. a -
Nunber:pf cases
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A crosstabulation of the frequencies of the familiar

stages by the unfamilia; stages was also computed and the re-

"sults are shown in Table 10. It can be seen that of the

39 childfen who were in stage three with familiar material,

22 of them remained in this stage when dealﬁﬁg w%th unfamiliar
test-stimu;ifr~‘Twe1ve children dropped to stage, two and fi&g
to stage dgé. ‘Of the 13 subjects who were giving stage two
responseé with familiar content, only three of._them went’' up

to stage three when the ‘task was performed with \unfamiliar

content. Similarly, only one out of the eight chyildren who

were in the first stage with familiar materials wentbhup to
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, and[Ib subﬁects dropped—at least one
stage when performing a task with unfamiliar as opposed to

familiar test-stimuli.
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I ) Table 10 X
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»
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Crosstabulation of the Frequencies ‘of . Familiar

by uynfamiliar Stage Scores Regardless of Task

or Orde} of Presentation of Materials “

<

a
b

o]
S

Familiar Material

L
\\\ Unfamiliar Material
Stages 1 2 3
2 —
7 11 0 ¢
b
1 87.5, 12.5 0.0
53.8 4.5 0.0
{ 2
AR 3
2 7.7 69.2 23.1
7.7 40.9 * 12.0
5 12 ) 22 ’
30 " 12.8 30.8 56.4
c . ., 38.5 54.5 88.0
Column - \ ' .
Total j 13 22 . 25 60
number of subjects -
Row percent ’ ,
Column nmﬁt_ i a "
[ ) ~ 1
B E !
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e S § o Seéon@\“correlateds 3:_~te§t and crosstabulation.. The
¥ ) p'urpose of this was to determine if there was a signj.'fiéant o '/
i difference between the means of the familiar and the pﬁf&mi- ) \

o ~ , liar stage ‘'scores in the one-one provoked correspondence
, ’ task. The results which are displayed in Table 11 indiéat;e
; that there was a significant difference between the means

() . (p €.001). Again the first hypothesis was supported. That -
1 | is, in provoked 'cptrespbndénce, tagks when children were )
watching transformations which altered the pe;'.éeptualﬂ configura-
- . ~  tions of thék sets, they were more likely to demonstrate’ '

operational correspondence when the m&terial that was being

~ ¢ .

( manipulated was\familiar to them.” -
I s ~

Table 11 ~ S \

Comparison of Familiar Versus Unfamiliar T : -

Stage Scores in Provoked Correspondence Tasks

¢ N 33

i Groups B\ Means SD t af .~ ' p

N B ' _' o |

¥ / \\ [

i‘ / 1 w\\ ' a,“

Lo " ¢ familiar \\ 2.66% °0.606 ‘ : . E

- 30} .33 .29 0.001 X
‘ unfamiliar N " 2.333  0.661 . y g ;

,ﬁ e \ . J .

1] —~ . \ ‘\ N

Z% 0 a . v . / - , v l%

P Number of cases o

.E} . »' , \\V v . / ; ) %

&y - S -

‘%ﬁ-w o,
Iy

i

¥

R'T

f

3

|
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| . o A crosstabulation of the - fraﬁuencies of the familiar
'v'stages by the unfamiliar stages was done and the reaults are
% . shown in Table 12. As indicated in Table 12. vhen the 30 .
subjects perfomed the [::rovoked cbrresponder;ce tasks, 18 of
y o them r;mined in the aamé stage rega}dlesé df the materials'
SR being mnipu/lated. One child increased his stage score when
using an unfamxliar mater:lal. However, 11 subjects demon—
strated a lesser degree of understanding of the concept when
they were confrontedyith an unfamiliar as opposed to a
familiar material. l

¥ "WWM’! B L
S
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Table 12 | o -
~ . } | .
Crosstabulation of the Frequencies .of rFamiliar
by Unfamiliar Stage Scores in'a Provoked -
! . ' ‘ Ml ’
: Correspondence Task , ;
ji
R 7/
—~ - ) ' . g ' . N A
-3 Unfamiliar Matﬁlal ‘ v
; X ' -7, Row
T Stages 1 2 3 - Total
| o ‘
5 p
i /
% I » 0 0 2
. : -3 1 100.0P 0.0 0.0 .~
2 .'4 \ 6607 s 0 0 0-0
: ( 5
g b » );
: & 1 4 1 6
3 | ¥] - 5 | -
1 < 2 16.6 66.6 . 16.6
* . - 33.3 28.6 7.7
(;: a . ’f .
S . l 0 .- 10 12 - 22 . g
i —
i 3 0.0 45.5 54.5 g
';E 3 .’ 0-04 71ﬂ 92-3 - N
1: L]
. " column - \ ‘ - ;
: " Total 3 14 13 30 L
: — |
. M ) i 3 \’!d - m ;.
. 2Number of subjects ) ) { ’
b ’ RN, .
Row percent J
‘ °Colu-n percent ) S T ' "‘ "
w LN . B - 4/ ! :%_
I
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Third correlated t-test and crosstabulation. This oy

statistical procedure was used to compare the mean of the
L familiar scores with the mean of the unfamiliar scores in
the spontaneous correspondence task. As 1ah9\m in Table 13,‘ j

the resmlt;é are significant A(g(.o«i)x Thit is, the material

’ used in the performance of a spontaj jeous cdrra‘sPondence ask

S ke L

dia have a sisnificanjt effect on a aubjact‘s abil to re-

\\ ‘&’ sx7>nd/ in an operational manner. ‘ ‘ '

- Y !
' i

Table 13 .

A ’ Comparison of Means of i"amiliar Stage

Scores witf\ unfamiliar Stage Scores in

¢ ’ ° » ! ) ] :
0 Spontaneous Correspondence Tasks R & ‘ ,

‘6 L]
’ Groups - ' g_a , Mean 1] t af P :
y - 9 +
x:; / - ' Jf
; /) tamiliar . " 2.367  0.809 «
; © 30 1.87 29 <.04 %
 unfamiliar 2.067  0.868 R

st

dNumber of :;sec. C\

! . ' /

“ef
-
f
of
-
t
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' The results fpf a crosstabulation of the frequencies,

by the unfamiliar stages are shown.in Table

of the famili:y
] . v

14/0 - ! .
/
, = Table' 14 . R
‘} Crosstabulat f the Fregqe/ﬁéies of Familiar
' by Unfamiliar Stage Scores in a Spontaneous
/ Correspondence Task
»/\\\\fr\ J 4 - .
™~ ! Unfamiliar Material
RN / ! Row -
% Stages l/> 2 3 \'xotal o
C > \
7 ] \\
5 1 0 16
é - 4
a 1 83.32 16.7 0 \ !
- . c\ Y |0 ‘\
o 50.0 2.5 0.0 ‘
7 \
H
h / / 1 -
2 / ‘ 0 S T~ 2 i
3 0.0 71.4 28,6 .
- 0.0 62.5 16.7 ‘ _
— - | ' e
B ~ —
[ 5 2 10 17
3 . 29.4 1.8 58.8
50. 0 25.0 83.3 . [
j g . ” :
‘ ) . Column . \ \
Total 10 8 12 30
[ J‘ ¢
3Number of subjects o &

/ o

bRow percen@

Ccolumn percent
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“For this task 20 children were in the same stade

regardless of the material being used. Threé of them

— ¢

improved when using unfamiliar materials, and seven of them °

) .
~did better when familiar ‘content.was being manipulated.
! N :/

When _tﬁe results displayed in this crosstabulation

are con}’pared with'/those in Table 12, it can be seen that in

the former, the movement was generally a downward one. -That .
A .

children either performed the same or did‘poorer with

is,

the unfamiliar content. In the ‘spontaneous correspondence

task, however, ‘the _trend was not as clear. Although there

 was a greater movement from a higher-toa lower stage when .
the material was unfamiliar (seven children), three showed

—an improvement with unfamiliar materials. This was a ratio

of 3:7 as opposed to 1l:11 for the provoked correspondence

o

task. Finally, an analysis of all the crosstabulation

results (Tables 10, 12 and 14) suggests that the effect of
familiar versus unfamiliar content is acting in a very

selective way. In Table 10, for example‘;\%a ubjects have

lower scores when using unfamiliar material, Of the 18,
i N . f L
however, 17 are in stage three when using f&mili'ar material. } .

That is, virtually all can conserve number perfectly using

L

familiar materials, but have moderate to extreme difficulties
S
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whﬁen using unfamiliar materials, Thisl/pﬁz’menm may

— N N )

we xplain the difficulties most researchers have had

,w};en trying to.obtain high inter-item correlations on

! - Piagetian scal%a .

g
-,
¢

: Description of. subjects' response i

3 e P ‘
i A-simple analysis of the subjects' responses re-

NG My

vealed certain trends which were not observable through

' the use of more sophisticated statistical procedures.

" a'-:-(wg’w A (8
EY

Stage one. During the first stage, when the sub-

( jects in the study could not establish one-one corres-

!

¥

pondence, their responses were based on a global 5; percep-

H*

tual decision, They generally used the length of the.line

P

L

to decide when two sets were equivalent. There®was an

- jexcé’ption to this general bebavior with regaxlrd to th‘e/ pro- '
: - o ; voked ;orreséondence task. In this case, all subje;fts, .
because of the nature of the materials/involdved. could
establish one-one cérrespondence between the two sets
without démor;strating‘true understanding.  In other words,
ihey could, by placing = doll on a bed, or by screwing a .
nut£ onto a, bolt, have tangible proof that one row éontair;;d» =
more. For example, thére would be an empty bed if there

4

1

19 ’I
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!
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were fiot, enouqh dolls. /Hewever, they usually. could not
give an adeguate explanation of . why the rows contained
the same amount. 'If they could do so, they immediately
lost this correspondence once 'there was a‘.‘\r’isual trans-
formation in one of the sets. |
_ C e

Stage two. Dx:\ring this stage, the youngsters \in

\

the study vascillated between states of conservation and -

non-conservation. ’I‘he majority of them used the fact

that they counted to explain the equivalence of the sets. .
This observation supported the contention of Piaget (1952a)

and others (Dodwell, 1960; Wheatley, 1970; and Wohlwill &

&

Lowe, 1962) that ability to count does not necessanly

indicate understanding of coenservation of number. J

-

Stage three. : At this st;ge, children demonstrated

]
operational thought as indicated by their ability to use the

goncepts of identity, reversibility or conblpensatioxnx in their
*  answers. Generally, the most cuommon argument used t;y the

subjects was tvhat of identity. It was used twice as often”
& 'as the compensation argument. However, in many case\\a, the

two explgjmtions were used together. hn example of a typi—

-\ ! 5 ’
cal response was "You didn't give some more to.this row. It

just loo'ks “iot_xger Sechuse you spread it out." ) '

o
t
\
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_be returned to the bed.

96

In the cases of {dentity and nsation, the

task involved did not affect the type of argument used.

However, a difference was noted for a reversibility ex-

This explanation occurred only once in a

1

planation.

spontaneous correspondence situation but 13 times for

atgleast one of the perceptual transformﬂfions involved

in the provoked correspondence task. It would appear,
then, that in the latter task the rklationship between

]
the elements in the two sets facilitated the child's

realization that the procedure could be reversed. That

7

is, if a doll had been removed from a bed, it could easily

Y
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CHAPTER 1V

SUMMARY AND CONCLUSIONS

Summary }
Ny

Summary of sample. The subjﬁgts consisted. of 60
» o
kindergarten and first grade children from one public ele-

mentary school in the Montreal area. The subjects had to
meet four criteria in order to be included in the study,d

the major one beinthhat they had to pass a language éest

aséessing their c rehension of vocabulary required to

pe§form the Piagetian tasks used.

" 7

]

Summary of procedure for distrfbution of subjects

’

into group. The kindergarten children were randomly dis-

.tributed into four .groups, and the' first grade youngsters
were then randomly distributed into the same-four groups.
Thirty children were administered a one-one provoked cor-

respondence task, and another 30 were given §45n3~one

97
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( : “ ¢ -
spontaneous correspondence task. Of the 30 childri? who
" were administered the former task, 15 dealt with the
familiar material first, and 15 received the unfamiliar
. material first. The same pfbcedure was followed with tke
30 subjects w?o received the latter task. Th?s. the q$si§n
was counterbalanced for order of presentation of tﬂe material,
for familiarity of the material,--and for the type of tasks ]

involved.

-p

Summhry of statistical procedures and results. For

each subject there were two raw scores and each was converted

to a stage score (one, two, oxr three). Two statistical pro-
cedures were used to analyse the data. 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 siénificpnce (p¢.03), and in the second analyses t

there were no significant effects.

| ' .

I o . In the second statistical procedure, the data were

[ subjected to an analysis which was closer to an intra-subject
‘ ‘ -

comparison. Correlated t-test procedures were used to assess

the results of the tasks performed with familiar materials as
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compared to unfamiliar materials. In the first case, 'the @
difference between the mean of alll familiar and the mean
of all unfpmiliar scores was tested. In the second and -~

third cases, the same procedure was repeated with regard
to the provoked correspondence and the spontaneous corres-
pondence tasks respectively.. In all cases, the effect of
content was found to be significant (p «.001, p< .001,

p<-.04).

Conclusions a ) «

o

. The results of the two analyses of variance were not
consistent. In the first, only the mean difference bgggg§n~ j
the familiar and the unfamiliar scores reached significah%e.
However, analysis of the data using correlated t-test pro- il
cedurés indicated that content was signifiqgnt.’ Hence, if
the. content which.was being maﬁipulitéd was familiar to the

chilqd, understandind of one-one correspondence was facilitated.

Various researchers (Hyde, 1970; Lovell & Qgilvie, 1960; Lo

Robinson, 1967; Uzgiris, 1964; 2a'Rdur; 1971) have concluded -
that the type of'material used rather than the order of its
preaentation will influence a child's ability to conserve. '
Order of presentation of the test-materials was not a ligni-

—

ficant factor in either analysis. o -
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Familiarity of material appeared to have its
greatest effect in the transit;ional stage. i\s indicated
in Table 10, p. 87, when children were in stage one, and
therefore, had no idea of opératio:ml correspondén"ce, ‘tile
materials used did not play g relevant part. That .is, of
the eight gibjects who exhibited stage one behaviour with

familiar materials regardless of the task involved, seven
‘ of them were also in this stage when unfamiliar materials
| .

| were being manipulatec'i’. This was also the case with 22

of the 39 children who were in stage three with familiar

materia}/s .

/
!

' There were, in total 52 children demonstrating be-

’ - haviour char&cter;Lstic of stage two or stage three thinking

| - when using familiar content.  However, when fhe task in-

_ volved unfamiliar content, 21 of the l$2 children e:;hibit-:ed

i ' behaviour ‘'which was indicaéve of a different stage of thought,

| usually a lowe/x;' stage. Thus, it can be seen that the material
will have its greatest effect during tloxe‘ transitional stage -
when ‘s‘ubg'ects vascillate between stqteé of non-conservation:
and cﬁonserva’tion.

I :

S ! f ( <

- As, previously stated, it is possible to miss valuable

E.tY

I

T

v
.
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information when a cqmplex statistical des%gn is favoured

over a simple statistical approach that isAmore in line

with Piaget's theéretical premises. ;or example, although

task was notwgfgnificant in the analysis of variance pro- L
cedures, certain differences between subjects' responses |
to provoked and to spontaneous tasks were noted. | all

subjects in the provo}ed correspondence task group were

\able to establish one-one correspondence between the two

sets. They were.kin effect, forced to see the relation-

ship by being able tc put a doll onto a bed, or to screw

a nut onto a bolt. However, some did not é!uly under-

stand why thé -rows were equal. This w§§‘apparent when

they had to explain their actions. 6£;£he other hand,
subjects, in the group performing the spontaneous corres-
pondence task who did not know how to create two equal

lsets, never reached the stage where an explanation of their

behaviocur was necessary.

x , .
This finding supports Piaget (1952a) and Dodwell

-

~{1960) who both noted that the concept of provoked corres-
/ -
pondence is understood by youngsters at an earlier age than
/
that of spontaneous correspondence. In addition, conserving

youngsters in the provoked- correspondence group more often

i
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rsibility than did the children -

*who/consg;§€¢ in the other task. This could be accounted
“for by'the fact that the natﬁreiof the matefials used for
thé former task was such that;it helped the subjects create
a more lasting mental image of the relationship betx'\;e/ep ‘the

two sets. Thus it was possibly easier to visualize that

N
the process could be reversed (i.e., that a nut could again .

be screwed onto a bolt) and that nothing had therefore -

changed. : ' ,
! R

1

* Aé expected, it was obseéved that apility to count
did not necessarily‘imply underétanding of opegé%i@ﬁél cor-
responrdence. It was noted that often subjects \;ho counted,
di@ 80 ‘incorrectly. A In additioﬁ, many stage tmo%youngéters

could not elaborate upon the response of /"I counted", to

explain their heliefs in the equality of t;he two—sets. Stage

three subjects never had this problém. .
v N I

1t

It seems, then, that Piagetian tasks p;ed not be
- standardized in order to get valuable inform#gion aboﬁt
specificchildren or about the developmental process. The

realization of this fact was.an important result -of the study

to ‘the author. I
' 13
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Educational Implications * . -

1

n

It would appear that some areas of education (e.g..,
X :

curriculum planning, assessment of learning problems) would

s

benefit from a practical appliéat’ion of Piaget's theory of
cognitive development. . Many researchers (Almy,' 1966; \
Ausubel, 1968; Ayers, 1971; Bruner, 1960; Elkind, 1969;:
Green, 1971; Kohlberg, 1968; Lunzer, 1970; Pinard &
Laurendeau, 1964; Robinson, 1967; Rohwle’r, 19715 Tuddenham,
1969, 1971; Wadsworth, 1971) ‘are aware of this. Hence

-

att:empts have been made (Goldschmid & Bentler, 1968;

‘ Lunzer, 1970; Pinard & Laurendeau; Tuddenha'lm, 1969, 1970,

1971) to create a battery of standardized Piagetian tasks. .

-

The "“time lag™ concept and various other difficulties z
(which Juwe been described in Chapter I) seem to hamper the
construction of a developmental scale based on P:Laqet 8 N
theory. The findings of this thesis support the "time lag"”
concept that children will first achieve operational thought

¥
in a specific area with one content, but not with another.

In this case the children were able to achieve operational ?7_
correspondence more easily when the content with which they

were dealing was more familiar to them. This same phenomenon“ '

- [

.

/ e 9
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was discovered when the effects of content on understand-
.~ ing of conservation of weight and substance was studied

(Lovell & Ogilvie, 1960; Uzgiris, 1964; Za'Rour, 1971).

i

s % '+ It seems apparent, then, that there will be diffi-
culties standardizing Piagetian tas}cs, if the eéffects of
content are not ta/ken into account. Thus, if one is con-
sidering administering a series of Piagetian tasks to a
groui) of children, then the materials used for the tasks
must be onqes with which 'those youngsters are familiar. If

‘ the't.asks are to be administered to a different populat}on.
then the materials must -be altered accordingly". That is,. the
( test-stimuli must be meaningful t¢ and applicable to the
population being testegd,  and must be altereod when a different

sample is being used.
Recommendations for Future Research
] v 4

The results of this study indicated that neither the’

order of presentation of the materials used in one-one cor-
respondence tasks, nor the tasks themselves affected subjects'

-
responses. However, this was not t\he case- with the materials

(familiar and unfamiliar) which were being manipulated. )
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¢

YoungatérSademonstrated more conservation responses when
the content with which they were dealing was familiar.
Additional research would be beneficial to ascert;in
whether the results Sf this study would be replicated
if a samplé more'repfésentative of the public school
” system in the Montreal area were used. Furthermore, it
'} * would be useful to determine if familiar materials would
é ; 5 continue to havé a facilitatiné effect on ch;ldren‘s

— understanding of conservation concepts other than con-

servation of number. o~
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" LANGUAGE TEST g“\-
™
Part 'I - Verbal
Materials ., ¢
1. Two ‘'Barbie Dolls', 'A' and 'B'.
2. One box of 15 small 'Snicker/s' brand fun size
chocolate bars. ' | .
. B P
Procedure . . \
J . The two dolls 'A‘'and 'B' are placed in front of the

-~

child. : L
|4 k]

E "These two girls go to school. One day they

-

stayed after school to help their teacher.

They helped her to clean the clagsroom. They

each 4id the same amount of work. They each

\

picked up the uune number of papers from_ the -

floor, and each put the same numbér' of chairs -

-

on the desk. The teacher now wants to give =

‘them a present of chocolate bars for helping |
Y
o i hBr. " 6}"
1. Place two chocolate bars in front of doll ‘A’ .'
i “ r ‘
. and five in front of doll YBj. ‘ . ]
4 ‘ ,«//
- %}j i
/ i o ' . - ‘:Evi"i:'k
i P ! ?”
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b 4

\\\E. "This is what the teacher gave to 'A' for
\ - 'i‘

&\ doing the work, and this is what she gave

‘ “to "B' for doing the same work as 'A'. Is

\ "

" 'this fair? 1Is this right?"

"Why?" "Why not?" (dependi;xg upon answer)

2. Place two chocolate bars in front of doll 'BY

s
/ 3.
i e °
y

Al
-
' * the "above questions.

i

and three in front of doll Répeat the

above gquestions.
Place three chocolate bars in front of doll

'A' and thrée in front of doll 'B’'. Repeat

Scoring _ ‘& ‘
- ) B
Record all answers verbatim for later analysis to see

if the subject has correctly used,the terms 'more' and/or

1

'lesé ', ) . /

Part II - Non-Verbal v ‘

iMaterials . g o
—_ ) | ‘

These are the same as those that were used for Part I.

N
,
R . -
! ! R h 4 .
- o
- .

Procedure . - S

Place the dplls ‘'A' and 'B' in front of the child.

a
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the above taﬁks .

T 9 e s g
I )
E. "Prgtend’sthat these two girls are friends

v f

of yours: They are coming tcyp house

to . play with you aq{ter school. Your mother.

'

has ‘given you some chocolte bars, and you
are going to share them with your friends."

"Give more chocolate bars to A’ an.d less .

1

»

to '\B L A .
! J s .
2. "Give 'A' and 'B' the same amount, the same
r ' ‘ ' ’ 13
. number.of chocolate bars." o
Lt - T
Scoring e . . ) .

Record %.f the child ;,sc’o?rectly able to .peroform
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10 toy doll beds.
Oné -clear plastic bag containing 20 'Fisher

Price’ toy people.

Procedure

The child is shown the test-stimuli and asked to

-

identify them. If the youngster does not know

the nar?je of the objects, he will be told.

Part I

Ten beds are placed in a row in front of the child,

but on the examiher's side of the table. Each bed

-

[l ©
'
s

- E. "Here are some beds. if we are

tired?" "Some of these dolls (point to the

dolls in the ¢lear plastic bag) are tired and
C want to rest. What shofxld they do? . Take from
‘ the bag just endqugh dolls as there are beds, one
for each bed, ‘the same number as there are beds."
The child's iIbrezhaviour ig pbserved and the manner in

which he makes the correspondencé between the two sets

= v G
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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 many dolls as there are beds,

or are there more dolls,. or are there more beds?

Wwhy? Why not? (depending upon°' the answer)

s

! ' i
i Why are they the same? How do you know they are !
! i
. the same?" ,
“ta
Part I1
When the child has achieved equivalence between the R

: 1
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 1 cm between each

‘'of them. They are placed 20 cm away from the beds.

I ’ (:)- cHILD . ‘ : ///‘“\V///’J‘_

TIIT:
EITII NN ,
[ | .

[L2,)

-

20en
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E. "Are there as many dolls as there are beds? Or

s
are there more dolls, or are there more beds?"

E. (Depending upon the answer)
"Where are there more? Why are tliere more? or
Why are they the same? How do you know they are

the same?"

Part III /

¢
a—

The dolls are rearranged in a row with a distance /

of 5 cm between each doll. The same questipna ) *

~+ [

that were asked in Part II are again repeated. N

y.

S ' o
ONE-ONE PROVOKED CORRESPONDENCE - UNFAMILIAR MATERIALS

A

Materials ) ) {

1

- l. 10 metal bolts

n

2. One clear plastic bag containing 20 correspond-

ing nuts. . { | N

Procedure

a

The child is shown the test-stimuli and asked to —

identify them. / If the youngster does. not Know thé

name of the objectkhe'yﬁl be told.

@
—— ]
KN
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v

- -

J
The procedure is identical to that of the previous
= .

ekperimg?t, except that in this case, the child is
encouraged to screw a nut onto a bolt. The 'same

/
questions are then asked.

and III

Scoring

)

Again the procedure 'is identical to that used in the

one-one provoked correspondence experiment;with fami-

liar materials. /

In both experiments, all answers are recorded verbatim

and later analysed. All raw scores are converted to '

\

stage scores {one, two or three). Al; stage three

responses must indicate understanding of one or more
of the-conéepta~of identity, reversibility or compen=

/

sation.
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ONE-ONE SPONTANEOUS CORRESPONDENCE - FAMILIAR MATERIALS

Materials
*1l. One clear plastic bag containing 30 pieces of
N candy coated 'Chiclets' Brand chewing gum -

white colour. %

’

Proceduye
The child is shown the tegt—miterial and asked to
identify it. If the wyoungster doés not %know. the

name of the object, he will be. told.

r

-

( Part I -

Ten pieces of gum are removed from the bag and ar-

) ranged in a row on the examiner's side of-the table,
. L}

This is known as the model row. There is a space

-

‘of 2 cm between each piece of gum.

E. "I am taking some gum for myself. (Point to
the bag in which there are the remaining 20
pieces of um). Now you take the same amount

of gum as I have, not mofe, not less.”

— “

‘ i v . - “ !
’ oy The child's behaviour is recorded to see whether he
can or cannot correctly make the correspondence and

the following questions are asked.

- —_— a
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Part II
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E.‘ "Do you have as many pieces of gum in your

row:is'I have in mine?- Or do you have mﬁré.

or do I have more? Why or Why not?"
?he child is encQuraged to create equivalence be-
tweén the two rows by adding more gum to or removihg
some from his row. If he cannot establish equiva-
lence, but believes that the rows are equal, the
'Chiclets’ in the row which contains more are bunched
together. The above quéstions are repeated. The
purpose of these questions is to note on what the :
child bases his decision of equality or inequality, :
e.g. length, dgnsity. (If the youngster cannot make )
J

the one-one correspondence, 7he experiment.does not

go beyond this stage). '

The child has correctly created correspondence be-"
Y4

tween the two sets.and‘has explainedlhis reasons for
thei{ equivalence. ‘

The child's row is moved 20 cm.away from the model i
row and the 2 cm’space between each piece of gum is

not altered. The gum in the model row is tﬁen spread-
farther apart so that there is a éistanqe of 5 cm

between each piece of gum.

-t




. /ﬁ«i*"ﬁa“@ﬂ-k "

-

ST I oy .,
N

W ‘{W%‘ﬂ“rﬁw T R A& A I R L

‘ P
b eig RN AR S RINTE TR s b s ? e B el pes O By A~ v e ¥ e = 4

’ L 116

E. "'Do you have 713, n/\axiy pieces of gum in~;(ourt
row as there afe in this (model) row? or 10
you have m:‘arg, or Zio I have more?" ¢

(Depending upon thé answer:-) )

E. "Why are they the same? How do you know

they are the same?”

or ' —
"Why is there more in this row? How do you

know there is more in this row?"
"Ez:w/;; hY

A}

Part IIX
The model row is bunched together so that each piece
of gum is touching its neighbour. The same gquestions

that were asked in Part Il are again repeated.

ONE-ONE SPONTANEOUS CORRESPONDENCE - UNFAMILIAR MATERIAL"

\ !
Materials g . f

1. One clear piast}c bag containing 30 small common

rubber faucet washers. B
’ , tT /

Procedure : - J

/ / ) .
The child is shown the test-stimulus and asked to
identify it. If the youngster cannot name the object,

he will be told its name.
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The procedu.:} is identicgl to that used in the, ,

» v

with familiar mate;ials .

»

!
one-on€é spontaneous cprresponaepc_:e experiment ’
i
i
i

~-

In both experimen;s, all answers are recorded

verbatim and later analysed. All raw scores

are converted to stage scores (one, two or three).

S e e - o

All stage ‘tthree responses must indicate under-

standing of one or more of the concepts of iden- ;

tity, reversibility or compensation.
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