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Two glasses are set in front of the subject - a long,
thin glass and a short, wide glass.
While she watches, one full measure of sugar is poured
into the long thin glass, and one full measure plus a
further half measure is poured into the short wide
glass.
The level of sugar is higher in the long glass.
The subject is asked to choose which sugar she wants.
She takes the sugar from the long thin glass and pours
it into her cotton bag.
(See Appendix 4)
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ABS'rRACT
This study describes the application of Piaget's
tests of conservation of quantity, weight, volume,
length, area and number to two groups of Aboriginal
children living on mission stations in the Northern
Territory of Australia.
The first part of the thesis is devoted to a
consideration of the theoretical background of the
study.

In the first chapter Piaget 1 s general theory

of intellectual development is outlined, and the problem
I

of the comparative study of intellectual deve.lopment
is considered.

It is pointed out that little research

in this area has been undertaken, and reasons for
this neglect are suggested.

Levy-Bruhl's theory of

primitive thinking is reviewed, and the parallels
between the theories of Piaget and Levy-Bruhl are
discussed.

It is suggested that the techniques

developed by Piaget in his study of the intellectual
development of children could be applied to the study
of intellectual development in primitive peoples, and
that these techniques could be used to test Levy-Bruhl's
theory.

The implications of Piaget's theory and its

relation to other problems in psychology are also
discussed.
In the second chapter the theoretical basis of the
tests used in the present study is outlined, an.d in
Chapter III a number of related studies are reviewed.
The second part of the thesis deals with the study
itself.
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In Chapter IV the cultural background, living
conditions and general activities of the Aboriginal
people are described.

It is pointed out that the

traditional life of the Aborigines was extremely
simple, and that their present housing, health,
nutrition and educational standards are considerably
below those of the white Australian.

Since it has been

shown that the environment can influence intellectual
development,

these factors are relevant to the study

of conceptual development in Aboriginal children.

The

games and leisure act.ivities of the Aborigines are also
described, since these may indicate the types of
thinking required and used in the society.

Some studies

on the intellectual capacity of the Aborigines are
reviewed, and the characteristics of Aboriginal
languages are discussed.
Chapter V deals with the actual testing procedures,
in Chapter VI the results of the study are reported, and
in Chapter VII the qualitative results are described and
discussed.
It was•found that the concept of conservation
develops much later in Aboriginal than in European
children, and that in some cases non-conservation was

still found up to the age of 15 years.

However, the

stages of development and the explanations and
justifications for correct and incorrect responses were

the same as those reported by Piaget.

There was a close

correspondence between the results of the two groups
tested, although some di.ff'erences were found.
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Significant differences were f'ound between the full-blood
and the part-blood children tested at the Hermannsburg
mission.
A scalogram analysis applied to the results
indicated that the tests were scalable by Guttman's
criteria, and Loevinger 1 s test for homogeneity yielded
high homogeneity co-efficients.

However, some

divergences from the invariant order postulated by
Piaget and Inhelder were f'ound.

An analysis of the

non-scale patterns of' response obtained was made.
In the final. three chapters the results of the
study and their implications are discussed.
In Chapter VIII the order of' dif'ficulty of the
tests, the later development of conservation in
Aboriginal children, and the differences between the
Elcho and the Hermannsburg groups are discussed in
relation to the effects of experience on the previous
tests and environmenta.l influences.

The factors of

intelligence and maturation in intellectual
development are also considered, and the significant
dif'ferences between the full-blood and the part-blood
children and the question of racial dif.ferences in
intelligence are discussed.
In Chapter IX Piaget 1 s theory is examined in the
light of our findings and those reported by other
investigators.

Some of the problems that have been

raised by these studies are considered, and an attempt
is made to clarify these problems and to point to those
aspects which require further investigation.

An

iv
alternative interpretation of the findings reported is
also discussed.
In the fina.l chapter the general impl.ications of
our findings are considered, some linguistic and
methodological problems of cross-cultural studies are
discussed, and suggestions are made for future research.
We find that our results confirm Piaget's general
theory of intellectual development, but that further
research is required to determine whether or not there
is an invariant order for conceptual development.

Our

results also appear to support Levy-Bruhl's theory of
primitive thinking, but further research on the logical
thinking of adult Aborigines would be required to
confirm this,
The implications of our findings for Aboriginal
intelligence and education are also considered.

It is

pointed out that the question of' possible racial
differences in average intellectual potential does not
have important implications, since it would not be
expected that such differences would be absolute, and
considerable overlap in intellectual potential between
different racial groups would be expected.

However, it

is suggested that the actual differences f'ound between
Aborigines and Europeans in the rate of intellectual
development and the final level of mental functioning
achieved does have important implications, since an
unfavourable environment in early life may have
permanent and lasting effects.

v

Emphasis has therefore been placed on the importance
of' investigating what aspects of' the environment
influence development, what experiences will lead to most
rapid development, and to what extent appropriate
experiences at the adult level can overcome the
handicaps of' a poor environment in early development,
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INTRODUCTION
This study investigates the development of t4e
concept of conservation in Australian Aboriginal children,
It is based on the work of Piaget, and its purpose is
primarily to determine whether the stages of development

•

described by Piaget occur in children from an entirely
different cultural background to that of the Western
~ropean

child.

Piaget has described intellectual development as
proceeding through a series of stages.

Each stage marks

a particular level or mode of thinking, which determines
the child's ability to deal with concepts and problems
in a number of different areas.

Each stage develops as

a result of the increasing organisation and
systematisation of thought processes, and depends on the
integration of the achievements of previous stages with
succeeding stages.
1.

From this it follows that:

The appearance of a particular stage of development
will affect the child's ability to deal with a wide
range of concepts.

2,

The order of successive stages of development must
remain invariant.
Piaget maintains that the structures of thought are

determined by three main factors:
1.

Maturation of the nervous system.

2,

Experience acquired in interacting with the physical
environment.

J,

The influence of the social milieu.

1

2

However, he states that these factors are limited
by the laws of equilibrium, which are determined by the
biological structures and functions of the human
organism.

Since these structures and functions are

independent of society, Piaget maintains that while the
physical environment and the social milieu may modify
development to some extent, development must necessarily
follow the same pattern.

He therefore maintains that the

stages of development he has described will occur in all
<

societies, and that the order of succession of these
stages must be invariant.

But since development also

depends on the social and physical environment, societies
~ay

vary with regard to the average ages at which these

stages are achieved, and in some societies the higher
levels may not be achieved at all.
The aim of this study is therefore to test Piaget 1 s
hypothesis that the same stages of development will
occur in Aboriginal children as in European children,
and that these stages will follow the same order of
succession as in European children.
This study is essentially exploratory, since prior
to carrying out the testing it was not known whether or
not Piaget 1 s techniques could be successfully applied
to Aboriginal children, or what particular difficulties
of understanding or interpretation might occur as a
result of the different cultural and linguistic
background of the children.
The thesis is divided into two main parts.

The

first part is devoted to a consider~tion of the
theoretical basis of the study, and the second part is

J
devoted to the study itself.

In a final section the

general imp.lications of the study will be considered.

GNilOl:!0:JIOVt! 'TVOIJ3:l:!03HJ,
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CHAPTER I
GENERAL THEORETICAL BACKGROUND OF THE STUDY
Chapter I is divided into three main sections.
The first section will be concerned with Piaget's
general theory of intellectual development.
The second section will be concerned with the
problem of the comparative study of intelligence.

This

will be divided into three main parts:
l.

The general problem of comparative studies.

2.

Levy-Bruhl's theory of primitive thinking.

J.

A discussion of the relation between the theories
of Piaget and Levy-Bruhl.
The third section will be concerned with the

general implications of Piaget 1 s theory and its
relation to general problems in psychology.

I.

PIAGET 1 S GENERAL THEORY OF INTELLECTUAL DEVELOPMENT
Piaget (1953) regards intelligence as a particular

form of adaptation, which occurs as a result of the
child's interaction with his environment.

He states

that this intelligence is at the same time an
organisation, adaptation being the external aspect and
organisation the internal aspect of the same mechanism.
The function of adaptation and organisation, or
intelligence, is to structure the universe,

just as the

organism structures its immediate environment.

Piaget

states that intel.lectual adaptation concerns the
relationship of thought to things, and its purpose is to
construct mental structures which can be applied to the
environment.

5
While the structures of thought created by
intelligence are variable, becoming increasingly complex
in the course of development, the functions of
adaptation and organisation remain invariant, and are
continuous with biological functions.
Organisation is the invariant function l:)y means of
which all intellectual acts, from the most primitive
sensori-motor acts to the most advanced operational
acts, are co-ordinated and interrelated to form systems
of relationships or totalities.

Organisation is present

at every level of inteJ.lectual functioning,
are

indepe~dent

and its laws

of the particular structures involved.

In the case of adaptation, two complementary
processes are distinguished; assimilation and
accommodation.

In the biological sense assimilation

involves the incorporation of elements of the environment
into the organism itself, as for example in the ingestion
and d:i,gestion of food.

In the intellectual sense,

assimilation occurs when the individual reacts to new
objects and features of the environment in the same
manner as he has reacted to similar objects and features
in the past.

The new objects are thus assimilated to

familiar objects and to known behaviour patterns.

This

would correspond to generalisation.
Accommodation, in the biological sense, refers to
the actions taken by the organism to adapt itself to the
environment.

In the inte.llectual sense, accommodation

occurs when the behaviour of the individual is changed
in response to new situations in the environment,

and

these changes result in modifications of the thought

6
structures which determine behaviour.

This corresponds

to differentiation.
Piaget states that development proceeds by means of
the complementary processes of assimilation and
accommodation.

While he maintains that these two

processes are always associated, neither occurring
without the other, he states that there can be primacy
of one process over the other.

Initially there is

primacy of assimilation over accommodation, the child's
first activities being essentially assimilatory and
concerned mainly with incorporating external objects
into his estab1ished schemas.

With the increasing

demands of the environment accommodation progresses and
becomes more dominant, leading to changes in behaviour
and the differentiation and creation of new schemas of
thought.
Where there is primacy of assimilation, there is
repetition of behaviour for its own sake, as in play.
Where there is primacy of accommodation, behaviour is
purely imitative.

Where assimilation and accommodation

are in equilibrium, there is intelligent adaptation.
The structures of thought are defined in terms of
'schemas'.

Schemas are observed as particular patterns

or sequences of behaviour, which imply the presence of a
particular cognitive structure or organisation such that
this pattern of behaviour will always appear under
particular conditions as a behavioural totality.

While

schemas are defined in terms of observed behaviour
patterns, they imply or assume a particular mental
structure or organisation which determines behaviour and
thought processes.

These schemas develop from the simple

7
sensori-motor schemas controlling the behaviour of the
infant, such as sucking and grasping,

to the extremely

complex schemas of .formal operational thinking.

This

development proceeds by the repetition, generalisation
and differentiation of the schemas through the adaptive
processes of assimilation and accommodation, and the
combination, co-ordination and integration of the schemas
through the function of organisation.
Piaget (Inhelder and Piaget [1958]) states that the
growth of thinking can be described from two distinct
and complementary points of view.

The first is that of

equilibrium conditions, the second is that of structure
formation.
From the point of view o.f equilibrium, intellectual
development occurs as thought processes tend towards
states of increasingly stable equilibrium through a
variety of specific forms.

He states that the laws of

equilibrium 'express the probability of the occurrence
of various possible forms of compensation in function
of the neuro-physiological conditions, physical
environment, and socia.l milieu 1 (Inhelder and Piaget
[1958] p.24J).
Piaget 1 s theory o.f equilibrium is exceedingly
complex, and cannot be dealt with here.

An exposition

of this theory has been given by Flavell (1963).
From the point of view of structure, Piaget studies
both how the particular cognitive structures arise, and
how they follow one another along the genetic series.
He maintains that the formation of the structures
depends on three main factors:

8
1.

Maturation of the nervous system.

2.

Experience acqu.ired in interaction with the physical
environment ..

J,

The influence of the social milieu.
It can therefore be seen that both from the point

of view of equilibrium, which determines the development
from one stage to the next, and from the point of view

Of

the particular structures that develop, Piaget

considers development as a function of the three factors
of neuro-physiological maturation, physical environment,
and social milieu.

However, he.sees the latter factors

as limited by the laws of equilibrium, which determine
the best forms of adaptation compatible with the sum of
the operant social and physical conditions.
The form of the intellectual structures and the
equilibrium of each stage of development is therefore
ultimately dependent on the genetic biological
structures of the organism and the invariant biological
functions of organisation, assimilation and accommodation,
While the physical environment and the social milieu may
modify development to some extent, development must
necessarily f9llow the same pattern determined by the
biological structures and processes of the human
organism.

Stages of Development
Piaget distinguishes two main levels of intelligence,
the sensori-motor level and the operational level.

9
1.

Sensori-motor Intelligence
Sensori-motor intelligence is developed during the

first two years of life, being finally achieved at about
two years when the first stable equilibrium between
assimilation and accommodation is attained.
During this period the child builds up a practical
knowledge of his world, learning to differentiate
between himself and external objects, and locating these
objects and himself within a stable system of reference.
At this level the child is limited to dealing only with
his immediate env.ironment,

since he is still dependent

on perception, which is necessarily immediate,
subjective, and directly related to his own actions.
Piaget lists three main characteristics of sensorimotor intelligence that distinguish it from operational
thought (Piaget [1950] pp.l20-l).
l.

Acts of sensori-motor intelligence consist solely in

co-ordinating successive perceptions and successive overt
movements, and can therefore only be reduced to a
succession of states, linked by brief anticipations and
reconstructions, but never arriving at what Piaget terms
an

I

all embrac.ing representation 1

•

Such a representation

can only be established when the development of thought
enables these states to exist simultaneously, and so
releases them from the

temporal

successions of

perception and action.
2.

An act of sensori-motor intelligence leads only to

practical satisfaction; that is, to the success of an
action, and not to knowledge as such,

10

It does not aim at exp.lanation or classification
or taking note of facts for their own sake; it
links causally and classifies and takes note of
facts only in relation to a subjective goal which
is foreign to the pursuit of truth.
Sensori-motor
intelligence is thus an intelligence in action and
in no way reflective (Piaget [1950] p.l2l).

J,

Sensori-motor intelligence deals only with real

entities, and each of its actions involve only very
short distances between subject and objects.

While it

may be capable of detours and reversals, it never
concerns anything but responses actually carried out and
real objects.

It is only with the advent of representative

thought that the child is able to break away from these
short distances and physical pathways, and to deal with
not only what is invisible but with what can only be
imagined or hypothesised.

Thus it is only conceptual

thought that enables the child to go beyond the immediate
and real world.
2.

Q£erational Intelligence
The operational level of intelligence begins to

develop with the appearance of the image and
representational thought, which allows the child to take
into account not only the immediate present situation,
but also memories of past and possibilities of future
situations.
Two main periods are distinguished at the operational
level:
1.

The period of concrete operations, from 2 to 11 years.
During this period concrete operations, dealing with

the organisation and systematisation of empirical data,
are

grad~ally

built up and organised into systems.

ll
This period is usually divided into three states:

2.

l.

Pre-conceptual thought.

2.

Intuitive thought.

J,

Concrete operational thought.

The period of formal operations, from ll to 15 years.
During this period the concrete operational systems

are co-ordinated and integrated into a combinatorial
system which enables the child to go beyond the
organisation of empirical data, as found at the concrete
level, and to fit the empirical data immediately into
systems of potential transformations.

This leads to the

development of' hypothetico-deductive reasoning.
Characteristics of Pre-conceptua.l Thought
According to Piaget (1951), the pre-concepts which
precede operational concepts,

are characterised by a lack

of individual identity and a lack of general classes.
The lack of individual identity is shown by the fact that
an individual may be thought to change according to the
particular situation, or may be thought to be identical
to a similar object.

Thus only distinct successive

stages are recognised, and not identity through time.
The lack of general class is seen in the fact that
at this level a

'class' is merely a typical individual

reproduced i.I). several copies,

e.g., the slug (Piaget

[1951] p.225).
Piaget argues that the lack of individual identity
and the lack of general classes is in fact the same
thing.

It is because the stable general class does

not exist that the individual elements, since they
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cannot be identified with the general class, are
identified directly with one another, and are without
permanent individuality; and it is the lack of
individuality of the parts that prevents the whole from
becoming an inclusive class.

It is in this sense that

he states that the pre-concept is
individual and the general'

1

half-way between the

(Piaget [1951] p.226), and

that it is not yet completely differentiated from the
image, since it represents not just any object, but a
particular typical individual.

This is in contrast to

the operational concept, which 'breaks away from the
image and uses it only as an illustration'

(Piaget

[1951] p.229).
He maintains that it is the nature of the
pre-concept which prevents the child at this level from
achieving operational modes of thought.

Because the

pre-concepts cannot be formed into general inclusive
classes, the relationships between pre-concepts do not
form true

re~ations,

but form 'participations' in

Levy-Bruhl's sense (see p.J2)

which Piaget defines as

'absence of inclusion of the elements in a whole, and
direct identification of partial elements one with
another, without the intermediary of the whole'

(Piaget

[1951] p.226).
The types of reasoning found at this level are
termed symbolic and pre-conceptual reasonings.

These

are closely related to the co-ordination of schemas of
action that characterise sensori-motor intelligence,
and are merely a continuation, on the representational
plane, of the practical co-ordinations found in the
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i:n.fant after the first year.
says,

In both cases, Piaget

'it is merely a qu;estion o.f achieving an aim and

of finding adequate means for so doing'

(Piaget [1951]

p.2JJ).
Piaget makes two important distinctions between
symbolic reasoning and practical co-ordinations.
l.

The child does not confine himself to reasoning by

action, but uses images and words to evoke the end in
view and the means to be used.
2.

Because representation enables him to go beyond the

perceptual field, he can distort the reality represented
to suit his wishes, and subordinate it to the aim he
wants to achieve.
The first reasonings are influenced by desire and
result in distortions of reality.
to symbolic or ludic thought.

These Piaget relates

Later, recognitive or

reflective reasonings appear which are not influenced by
desire, but consist in relating recognition judgements
one with another and drawing a conclusion not desired in
advance.

Both these types of reasoning depend on

transduction; i.e., reasoning from the particular to the
particular.
Piaget distinguishes here between empirical or
external truth, and logical or internal truth.

He

points out that while the former may be found in
pre-conceptua.l thought, the l.atter is found only in
logical thought.
Transduction is defined as:

•an inference which is

non-regulated (non-necessary), because it bears on
schemas which are still half-way between the individual
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and the general'

p.2J4).

(i.e., pre-concepts)

(Piaget [1951]

These schemas do not contain the reversible

nestings of a hierarchy of classes and relations, and
transductive reasoning is therefore a system of
co-ordinations without nestings, qnd with direct
connectlons bet·ween semi-·partlcu.lar sehemas.

For this

reason, when reasoning involves only practical schemas,

that is,

schemas generalised through previous actions

and bearing on individual objects, or when it involves
only extremely simpl.e compositions where decentration
automatically occurs, transduction will lead to a
correct conclusion.

Such reasoni.ngs may have all the

appearances, verbally, of a logical deduction, but
they are due merely to the empirical bringing together
by action of earlier experiences.

Where the reasoning

requires nestings of classes or compositions of
relations,

transduction is unable to give a correct

conclusion through lack of a general system of classes
and relations depending on a reversible operational
mechanism.
During the intuitive phase of pre-operational
thought the various characteristics of the pre-concept
tend towards the operational concept through the gradual
construction of a hierarchy of nestings.

At this level

the child is able to achieve partial constructions by
means of 'articulated intuitions•.

These are still

linked with the perceptual configuration and with the
image, but are already logical within this restricted
field.

(For example, conservation that occurs so long

as it is supported by a perceptual one-one correspondence,
but which breaks down as soon as the perceptual
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correspondence is broken down,)

The construction of

complete hierarchies of nestings is only achieved when
the concept is completely differentiated from the image,
enabling it to achieve complete genera.lity and therefore
to be organised into a system of classes consisting of
individual el.ements.

This can only be achieved when

operations become reversible,
The structures of intui ti.ve and concrete operational
thought will be covered in the discussion of Piaget 1 s
tests on conservation in Chapter II.
The structures of formal thought are beyond the
scope of the present study.
II.
l.

THE COMPARATIVE STUDY OF INTELLIGENCE AND THINKING
The General Problem of Comparative Studies
The study of intellectual development and conceptual

thought in cultures other than our own has been largely
neglected up to the present time.

There would seem to

be three main reasons for this neglect.

First,

ideological reasons; second, lack of' suitable techniques;
and third, the influence of psycho-analytic theory in
anthropologicai studies.

Each o:f these causes will be

examined :further in some detail.
Ideological

Ca~ses

Views on the comparati.ve intelligence of different
races are closely bound up ·with poli.tical and ideological
principles.

In the past, the popular v.iew that there

were hereditarily determined differences in intelligence
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between races was supported on the basis o.f such
principles.

Today the view that there are no racially

determined hereditary differences in intelligence is
poll tically and ideological..ly popular.
The ideological and political implications of this
problem have tended to interfere with the objective
assessment of the actual evidence with regard to
possible differences in inte.lligence between races.
In 1950 U.N.E.S.C.O. issued a statement on the nature
of race and race differences, designed to define the
concept of race and to summarise scientific knowledge on
the question.

The statement gave rise to considerable

criticism, particularly by physical anthropologis.ts and
geneticists.

In 1.951 a revised statement was drawn up

and circulated to a number of anthropologists and
geneticists for comment.

This revised statement,

together with the comments and criticism of these
scientists, was published in 1952 (u.N.E.S.C.O.

[1952]).

The discussion and comments on this statement
clearly reveals the ideological influences in this
controversy.

Some of the comments expressed reservations

as to the desirability of a political body elevating
scientific findings and opinions to the status of
accepted doctrines.

'rhis point was made by Fischer

(ibid., p.32), and a.lso by Scheidt, who wrote:

'I can

have no part in attempts to solve scientific questions
by poll tical manif'estoes •••

1

(ibid., p. 32).

Other comments expressed reservations or criticisms

of the substance of the statement.

The most important

of these criticisms was that made by Muller, who objected
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to the implication in the statement that there were no
racial differences in mental characteristics.

He

pointed out that genetic differences existed in
physical characteristics, and there was no reason to
suppose that similar differences did not also exist
in mental characteristics.

He argued that there was no

need for the argument against racial prejudice to be
based on the false assumption that the genetic bases of
intelligence are equal in all races, and that to do so
would leave the statement open to attack.

Similar views

were expressed by other commentators.
The ideologica.l difficulties associated with the
discussion of this problem have been referred to by
Morant (1956), who states:
Anyone who enunciates this conclusion (i.e., that
there are racial differences in mentality) is
liable to be misunderstood; discussion of the
problem has always tended to run to extremes.
On
the one hand there have been writers who asserted
that there are racial differences of profound
significance, and opposed to them have been others
who have vehemently denied the existence of any
inborn inequalities between groups of people.
Few
have argued that both these parties are in error.
Any admission of racial differences is suspected
by the 'levellers' to have a sinister implication,
and the proponent of it is likely to be suspected
of claiming superiority for the group to which he
belongs (Morant [1956] p.J24).
Morant points out that if mental characteristics
showed identical distributions for all racial
populations,

1

that wou.ld be a situation unparalleled, as

far as is known, as regards any physical character in
man or in any other animal'

(ibid., p.J20).

He states

that the tendency has been to progressively minimise
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the significance of racial differences, and that the
ultimate solution of the problem seemed to be leading
toward a denial of the existence of any racial
differences.

This, he states 'is manifestly untrue in

the case of physical characters, and in the writer's
opinion is very unlikely to be proved true in the case
of mental qualities'

(ibid., p.J24).

Psychologists' discussions on racial differences in
intelligence have centred on the question of the
proportionate influences of heredity and environment.
Klineberg (1956) argues that since racial differences
on test scores tend to disappear as environmental
backgrounds become more alike, these differences must
be due to environmental differences rather than to
racial differences.
(1944).

A similar view is taken by Myrdal

Biesheuval (1952) points out that this argument

is based on the erroneous assumption that because
inferences with regard to environmental factors are
positive, those with regard to heredity must be negative.
While there is evidence that environmental factors do
influence intellectual development both quantitatively
and qualitatively, Biesheuval points out that it has
not been proved that all differences vanish when
environment is held constant.

He states that heredity

and environment are complementary, and both contribute
to individual differences in abi.li ty within rad.al
groups, and he suggests that the more fundamental. research
problem is a study of the way in which the cultural
environment determines mental development.
The same point is made by Hunt (1961) who has
shown that the question of the proportionate contributions
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of heredity and environment to intellectual development
has no general answer.

He points out that the analysis

of variances model that has been used in relation to this
question is inadequate, since it rests on the false
assumption that variances due to heredity and to
environment are additive and without interaction.

He

quotes Loevinger 1 s (1943) criticism of this model in
support of this view.

Evidence of the interaction

between environment and heredity has been clearly
demonstrated.

Hunt cites recent evidence from genetics

which indicates that the environment can produce
fundamental changes from genotype to phenotype; in
mosquitoes changes of sex can be induced according to
the temperatures to which the larvae are exposed.

Hunt

also points out that there is no direct link between
the genetic basis and the final level of intelligence
achieved, and the number of steps that are required
and the manner in which each of these steps may be
affected by the environment is not known,

He suggests

that the question first posed by Thorndike as to the
proportionate influences of heredity and the environment
was an unfortunate one, and that a more sensible
strategy is to ask specific questions related to
specific theoretical issues or to specific practical
problems.

Such questions would relate mainly to how

experience influences development, and Hunt maintains
that in studying how much experience influences
development, we will necessarily come to discover the
answer to the question how?,
The controversy on racial differences in
intelligence has centred on the question of potential
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intellectual capacities.

Little attention has therefore

been directed to the question of' the actual differences
observed, or to the investigation of how the observed
differences may be related to particular environmental
or cultural conditions.

Ideological considerations have

tended to inhibit the thorough investigation of these
observed differences,

since such studies would draw

attention to the differences between races rather than
the simil.ari ties.

As a result, little progress has

been made in the investigation of precisely what
differences do occur between races, and how and to what
extent the environment affects these differences.
Lack of Sui table Techniques
The most widely used techniques for the study of
intellectual functions are those that have been devised
and used in the traditional intelligence and aptitude
tests,

While it is clearly recognised that actual

intelligence test scales are strictly comparable only
within the criterion group, and that these tests cannot
be used to compare intelligence or intellectual
development between different cultures, these tests have,
until recently, been the only recognised methods of
studying intel.lectual capacities and abilities.

As such,

they have been widely used in cross-cultural studies
(Porteus [1931] Fick [1939] Kennedy, van de Riet, and
White [1963]).

While other techniques, particularly

those based on the work of Piaget, are now being
developed, the traditional inte1.ligence test techniques
and the theory underlying these techniques have had and
continue to have considerab1.e influence on views with
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regard to intelligence and intellectual development in
other cultural groups.

Biesheuval (1952) for example,

has proposed that African abilities should be studied
by means of detailed qualitative observations of how
their abilities are expressed in their own cultural
context, followed by a systematic study of these
abilities using the traditional types of intelligence
tests.
In our view progress in the study of intellectual
processes and development in other cultures has been
hindered by the inadequacies of the intelligence test
techniques and the theory underl.ying these techniques.
The two main inadequacies of these techniques seem to be
the following:
i)

The concept of the I.Q., on which these techniques

are based, and the emphasis on the use of these tests
for predictive purposes, assumes that intelligence
is fixed.

The theory underlying intelligence testing

therefore fails to recognise or account for the influence
of the environment in intellectual development, and
variations in environment are considered to be an
extraneous variable which must be controlled or
excluded.

When intelligence tests are applied to other

cultures it becomes quite cl.ear that performance on the
tests is dependent on the particular cultural
environment and it is therefore difficult to interpret
or to evaluate the results of such tests.
Hebb (1949) points out that intelligence testers
have been reluctant to accept the evidence of major
effects of experience on I.Q., because this would seem
to deny the validity of the intelligence test method.
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However, he maintains that if the principle of a lasting
and generalised effect of ear.ly learning is accepted,

the

validity of inte.l.ligence tests i.s not reduced, and may in
fact be extended to show in what sense a test is valid
and in what sense i.t is invalid.
Hebb distinguishes two meanings of the term
intelligence; an innate potential. for intellectual
development, which he terms intelligence A, and the
actual .level of mental functioning achieved, which he
terms intelligence B.

The question as to whether

intelligence is determined primarily by heredity or
by environment is actually a question of the relation
between intelligence A and intelligence B.

Experience

cannot affect intelligence A, but only intelligence B.
He maintains that much of the controversy on this
question has arisen from a fail.ure to distinguish
clearly between these two uses of the term intelligence.
The I.Q. is usually considered as a measure of
innate or hereditarily determined intelligence.

Hebb

points out that in fact intelligence test scores are
primarily related to intelligence B, and are only
indirectly related to intell.igence A.

He states that in

most cases intelligence test scores are a valid measure
of intelligence B and can be used for predictive
purposes.

This is because the effects of early

experience tend to be permanent and lasting.

It is only

if test scores are assumed to be a measure of
intelligence A that they can be considered invalid in
cases where the environmental backgrounds of the
subjects differ, as in the case of negro and white.
However, he points to the inconsistency of regarding I.Q.
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scores of' white children as valid measures of' intelligence
A, but not those of negro children, when in fact
differences between white children's environments can be
as great as those between whi to and negro chi.ldren.

He

maintains that the argument that I.Qs. are not valid for
negro chi.l.dren because

o.r

t.=:nv:ironmental dif_f'H:rences

completely undermines the argument that I. Qc•·. are '7a.lid
measures of hereditarily determinc,d intelligence in the
case of' white chi.ldren.
ii)

Intelligence tests have been selected on a pragmatic

basis, and litt.le study has been made o.f the actual
thinking processes required for the solution of problems
invol.ved,

the reasons for failure on any of the tests,

or the relationships between performance on different
tests.

(An exception is the recent work of Donaldson

[1963])

The tests are selected because they have been

found in practice to distinguish successfully between
individuals who are likely to succeed in certai.n future
situations, and those who are not likely to succeed in
such situat:Lons.

When these tests are applied to other

cultures, success or f'ailure on particular problems
yields no clear information as to the presence or
absence of' particular types of thought processes, nor
any information on whether failure on different tests
can be rel.ated to one specific type of thought process
or to different types o:f thought processes.

Thus the

results o:f i.ntelligence tests can give us little
understanding o.f or insight into the particular
characteristics of the thought processes e.f other
cultures.

24
It is true that intelligence and aptitude tests can
be devised for other cultures ·which do successfuLly
distinguish between individuals of that culture who are
likely to be successful in a particular situation, and
those who are not.

In so far as intelligence tests are

devised for particular practical purposes they may well
prove to be useful and valuable techniques, for example,
for selection in industrial and educational situations.
However, they are at present .inadequate as a technique
for the study and investigation of conceptual thought
processes, or as a basis for theoretical interpretations
regarding the relative intell.igence of different
cultural groups.
The Influence of Psycho-analytic Theory in Anthropological
Studies
Freudian and psycho-analytic theory has had a strong
influence on cultural anthropology,

even among those

anthropologists who have clai.rned that their theory does
not rest on psychology.

This point has been particularly

clearly demonstrated by Wallace (1962) with reference
to Radclif'fe-Brown' s theory of functionalism.

This has

led to an emphasis on the study of unconscious and
affective thought processes to the negl.ect of conceptual
and logical thought.

Anthropological studies of

representative thought have concentrated on studies of
the mythology and the religious bel.iefs and customs of
other cultures, which have been related to psychoanalytic theory.

They have therefore emphasised the

sirn.ilari t.ies between the affective and unconscious
thought processes in different cultures, and ignored the
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differences in logical and conceptual thought that wouJ.d
seem to occur.

These three main reasons accounting f'or the neglect
of the study of conceptual thought in other cultures are
clearly l.nterrelated.

The failure to develop suitable

techniques no doubt results from the re.luctance o.f
psychologists to take up this problem because o.f its
ideo:J;.pgical implications.

The anthr-opolo

s'

preoccupation with psycho-anal.ytic theor-y may be
partly accounted for by the f'act that no other
acceptable psychologi.cal theory or technique was
available to them.

The emphasi.s on potential abilities

rather than actual abilities is probably as much a
result of the influence of intelligence test theory as
of ideological factors.
This neglect of the comparative study o.f conceptual
processes has persisted fairly generally up to the
present time.

There are, however, indications that the

recent renewed interest in thinking and cognition among
psychologists is likely to have its effect in this
field too.

Wallace (1962) in summing up the papers given

at the 1960-1 series of lectures before the Anthropologica.l
Scoiety of Washington, remarks that the most prominent
trend of the lectures was the emphasis on cognitive
processes, which appeared in one or another aspect in
every one of the papers given.

He relates this emphasis

to the changing trend in culture-and-personali.ty theory,
which is moving away from the old emphasis on personality
and psycho-analytic theory,
cognitive processes.

to a new emphasis on

This change has been stimu_lated

mainly by new developments in psychological and
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linguistic theory,

and has l.ed to the development of new

methods of analysi.ng the Linguistic systems and folk
classifications of different cul.tures.
has been termed the
[1962]) or

1

This new field

•ethnography of speaking'

ethnoscience

1

(Hymes

(sturtevant [1964]) and i t is

based on the methods of descriptive l.inguistics.

2.

Levy-Bruhl 1 s Theory of Primitive Thinking
The theory o.f primitive thinking put forward by

Levy-Bruhl is perhaps the only attempt to provide a
general theoretical framework for understanding the
processes of primitive thinking and the laws which
govern these processes,

and relating primitive thought

to that found in our own culture.
His theory is also of' particular interest to this
study,

since i t bears certai.n cl.ose parallels with

Piaget 1 s

theory of the development of thought processes

in the individual.

If a paral.l el can be established

between intellectual development in societies and
intellectual. development in individuals,

this could

contribute to our understanding both of the mechanisms
by which thought develops,

and the nature of the

particular types of thought processes .found i.n ch.ildren,
primitive peoples,
society.

and the scientific thinking of' our own

The theories of L<Jvy-Bruhl and Piag<Jt may

therefore provide a theor<Jtical framework through which
our findings on Aboriginal children can be rel.ated to
the problem of conceptual development in individuals and

in societies.
Levy- Bruhl's f.irst publication on his theory of
primitive thought appear<Jd in 1910,

and subsequent
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volumes appeared i.n the period 1922-Jl.

Engl:Lsh

translations of' his works appeared in 192.3 and in 1928.
The following discussion of his theory is based ma:Lnly
on the English translation of h:Ls f'irst work,
'How Natives Think'

entitled

(1928).

His theory was put f'orward in opposit:Lon to the
views currently he.ld by anthropolog:i.sts at that time,
particularly the v:Lews of the English school of'
anthropology which was represented by the writings of
Tylor and Fraser.

It gave rise to much comment and

criticism at the time, but today it appears to be
largely ignored, and f'ew ref'erences to his ideas are to
be f'ound in recent anthropologica.l or psycholog.ical
writings on primitive thought appearing in the English
language.

In view of this it woul.d seem necessary not

only to present a brief' review of his theory, but also
to examine some of' the main cri tici.sms which have been
made against it, and the reasons why his ideas have
been rejected.
Levy-Bruhl bases his theory on an exarn:Lnat:Lon of' the
'collective representations' of' prim:Ltive societies.

He

def'ines the 'collective representations' as the language,
traditions,

customs, myths, and belief's ·which are common

to all the members of' a society and ·which are
transmitted f'rom generation to generation, being
impressed upon each individual by the society.
He maintains that by studying the 'col.lective
representations' of the most primitive societ:Les known,
and comparing these wi.th those of' our most advanced
societies, we may hope to arrive at a knowledge of the
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laws which govern these representations, and thus to
better understand and interpret the mentality of
primitive people and our o·wn.
This position is based on the argument that a
particular society, with its own institutions and
customs, will necessarily have its own mentality.
While he accepts that there are features which are
common to all societies, and that therefore the higher
mental. operations in all societies will have a certain
basic homogeneity, he maintains that the profound
differences that exist between societies will result in
corresponding differences in the higher mental processes.
His main thesis is that the various characteri.stics
of primitive thought are based on a lack of
differentiation between the cognitive aspects of a
representation, and the emotional and motor elements
which are associated with it.

In our society a

'representation' denotes an intellectual. or cognitive
process, which is dissociated from motor an.d affective
elements.

In the collective representations of

primitives, he finds that the motor and affective
'
elements form
an integral part of the representation,

and the intellectual aspects cannot be dissociated from
them.

Thus any idea, image, or object possesses, for the

primitive, not only an intellectual aspect, but motor and
affective aspects.

These are not differentiated, and all

are considered as real and as much a part of the object
or idea as the others.

It is in this sense that the

representations of primitive thought are said to be
undifferentiated.

Only by a gradual process of

differentiation do the intellectual. and physical aspects
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become dlstlngulshed and separated :from the'a:f:fectlve
and motor aspects, a.Llowlng the development of more
complex intellectual operatlons.
Levy-Bruhl descrlbes primitive thought as
essentially mystical and pre-logical.

These

characterist:lcs are intimately l:lnked with the lack of
differentiation found in primltlve thought.
The term mystlca.l is used to define all those
aspects of primitive thought re.lating to the belief' in
'spirits'~

'influences' or

1

forces

1 o

In the collective

representations of primitive societ:les, virtually all
objects and beings are endowed w:i.th certain powers or
:ln:fluences.

The importance of these influences is

strongly emphasised and i.mpressed upon individual
members of the society, part:lcularly on the occasion of
ceremonies and rituals such as the initiation
ceremonies, which are of great :lmportanc e in the li.fe
of the individual and therefore have a great influence
on him and on his thinking.

The degree to which such

ceremonies are used to impress and enforce ideas on

the individual by the soc:lety, and their ef'fects, have
l:]een discussed by Sargent (195?).
Levy-Bruhl attempts to show how the mysti.cism
inherent in the co.llective representations of primitives,
together w.ith the lack of di..fferentiation of primitive
thought, accounts :for many of the characteristics of
primitive thinking that have been observed and recorded.
He argues that because the primitive f'ails to
distinguish between the objective or physica.l properties
of objects or be:lngs, and the affective and mystical
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properties with which these objects have been endowed in
the col.lective representations of the society, and
because the collective representations of the society
tend to emphasise the mystical properties of objects
rather than the phys.ical, primitive thought follows a
different emphasis and a different orientation to that
found in our societi.es.
The difference in emphasis is due to the greater
importance that is attached to the mystical properties
of objects.

For example,

the totem is based on the

idea that all members of a totem are linked together by
mystic properties, and because these properties are
more important than the physical properties, the
physical differences between members of the same totem
become relatively unimportant.

Similarly, the distinction

between animate and inanimate is less important, since
both may have equally important and powerful influences.
New and unfamiliar objects may cause suspicion and fear,
since these have unknown mystic properties w·hich may be
evil and powerful.

In the same way, the mystic

properties attributed to various objects, implements,
weapons, organs of the body, an.d such things as names,
shadows, and pictorial or symbolic representations, are
more important than their physical properties.
Since all occurrences can be attributed to the
mystical influences exerted by vari.ous objects or beings,
there is no need for the primitive to look for
explanations for natural. phenomena, since the myst.ic
properties in themselves constitute the explanation.
Levy-Bruhl states that it is only at a later stage
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that the mystic properties are detached :from the natural
phenomena, and become an explanation f'or them.
Levy-Bruhl argues that it :is this difference in
emphasis that produces also a difference :in orientation.
Wb.:ile we are oriented to looki.ng for the objective
validity of our perceptions, the primitive is oriented
to the subjective and mystic aspects of his perceptions.
The dream, :for example, :is considered more .important
in primitive societies than any aspect of waking li:fe,
not because they are unable to distinguish the dreaming
state :from the waking state, as argued by Tylor, but
because they believe that through the dream it :is
possible to communicate more eas:ily w:ith the more
:important and s:ign:if:icant myst:ic :influences that
dom:inate the:ir l:i:fe.

S:imilarl.y, explanations are not

sought in physical causes, since all events are bel:ieved
to occur as a result of mystic :forces.
Thus he argues that i.t is the emphasi.s on the mystic
properties o:f objects, and the f'a:ilure to distinguish the
mystic :from the physical, that accounts :for many o:f the
characteristics o:f primitive thinking.
The term pre-.logical :is used by Levy-Bruh.l. to
def'ine the laws by which col.lective :representations are
connected with one another.

He mai.ntains that these

connections do not :follow· our laws o:f .log:ic.

He rejects

the view that they may f'ollow some other system of logic
on the grounds, :f.i:rst, that there i.s no need to assume
that the connect:ions must be logical., and second, that a
concept of logic di:f:ferent to our def'i.nition o:f logic is
a purely negative concept, and devoid o:f meaning.

He
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argues that the connections of' primitive representations
are based on laws other than those we accept.

For

example, causality is based on mystic relations between
objects which the primitive represents to himself,
These mystic relations ignore objective relations and
are impervious to experienceo

He maintains that the essential element in
primitive's connections is a participation between the
persons or objects connected, and he defines the law
peculiar to primitive mentality governing the formation
of connections as the law of participation.

This

participation acts between the mystic properties of
objects or beings, and has causal effects.

The natural

relati.on of cause and effect is less important than the
participation of mystic properties, and is consequently
often ignored,
In so far as primi ti.ve connections obey the law of
participation rather than the logical laws of our
system, Levy-Bruhl terms primitive thought pre-logical.
He makes it clear that he does not intend to imply by
pre-logical a stage in thought antecedent in time to
logical thought, or thought which is anti.-logical. or
alogical.

Pre-logical is def'.ined as meaning merely that

connections obey the laws of participation first and
foremost,

and are :Lndifferent to contradict:Lon.

He

emphas:Lses that these character:Lstics apply only to the
collect:Lve representations of primitives, and that as an
indi v:Ldual he may fol.low other laws,

But he maintains

that their mental activity is not always subject to the
same laws as ours, and in so far as it deals with
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collective represenxations it obeys the law of
participationo
He goes on to discuss the various aspects of
primitive mental functioning such as memory, language,
numeration,

abstraction~

genera.lisation~

and

classification, and the various customs and institutions
characteristic of primitive societies, to show how all
these can be understood and explained i.n terms of the
undifferentiated, mystical, and pre-logi.cal character
of primitive thoughto
Finally he outlines his theory of how the collective
representations of societies develop from the most
primitive to the most advanced formso

He suggests that

the most primitive representat.ions found are not,
strictly speaking,

representations at allo

A

representation implies a duality, a di.stincti.on bet·ween
the object and the subject; but in the most primitive
form of institutions found,

such as the totem groups,

the subject and object are not clearly different.iated,
and there is a direct part.icipation felt between all
members of the groupo

He calls these collective mental

states rather than representations, and states that at
this stage, there are very few myths, symbols, or
objects of worship,

s.ince the participati.ons between the

individual and his group are directl.y felt and expressed
in the institutions and ceremonies of the groupo
He relates thi.s stage to that described by Kru.ijt,
who distinguished two successive stages in the evolution
of primi.ti ve communi t.i.es, whi.ch he related to
corresponding differences in the mentality of the
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communities.

At the firs·t stage souls and spirits are

not yet individualised,

and the individual consciousness

o.f every member of the group is and rema:ins solidary
with the collective consciousness.

Only later,

at the

second stage, does the human individual become cl.early
conscious of himself as an individual,

and only when he

explicitly differentiates himself from the group of
which he is a member,

does he also endow other beings

and objects outside himself wi.th indiv.idual minds or
spi.r.i ts

o

Progress .from this primitive coLlective mental
state occurs as the relations between the social group
and the individuals composing i t are evolved.

As the

individual consci.ousness devel.ops, and the existence o.f
other indi.vidual consclouses is recogni.sed,

the group

itsel.f comes to be recogn:ised and de.fined.

Consequent.ly

the .feeling o.f d.irect participation between all members
o.f the group is weakened,

aJJ.d more spsci.fic and de.f.ined

mystic relations between individual.s and groups or
objects are .formed.

The direct participation of the

earliest stage is there.fore replaced by intermediary
myst.ic relations.
myths,

symbols,

These intermediaries take the .form o.f

religious practices,

ar1d sacred objects

and beings, and are f·ound in great profusi.on in the
collective representations o.f those societies at this
point of development.

These particular beings or objects

which serve as intermediaries then become surrounded with
mystic properties,

while those beings or objects not

endowed with any mystic f"orces tend to be represented in
an indif.ferent and imparti.al way,
mystical and more objective.

thus becomi.ng less

This results :in the

35
distinction between the sacred and the profane, leading
to a .. ;distinction between the mystical and the objective,
and to yarious changes in the collective representations
o:f the society.

Origi.nal classifications of objects and

beings, based on mystic properties, tend to break down
as these mystic properties become ],ess important,

and

new classifications are made based on more objective
properties.

This in turn affects perception, which

tends to become more oriented to the objective
properties of objects.

With this process thought

becomes more differentiated, with the mystic and
affective properties being separated :from the physical
and intellectual properties of objects and beings, and
thus giving rise to true representations or ideas,
enabling the formation of concepts.
This development occurs :first in those areas
where the original mystic properti.es become less
important.

Here contradictions come to be recognised,

and the collective representations are modified.

But

in areas where mystic properties are still strong,
contradiction is not recognised.

However,

the

development of logical concepts and obj active thi.nking
in some areas influences ind.ividual thinking in other
areas, and gradually l.ogical thought is developed and
applied to more and more o:f the coll.ective
representations o:f the group.

The devel.opment of'

collective general concepts and individual logical
thought therefore proceeds slmul.t;aneously,

each reacting

on the other.
Levy-Bruhl malntains that thls process is not
necessarily progressive, that the evolutlon o:f concepts
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does not necessarily proceed to the more advanced, and
that the weakening of' mystic elements is not: inevitable
and not always conti.nuous.

The mentality of any society

may long remain pre-logical and mystical.

He po:Lnts out

that abstract and general concepts may retain some
elements of pre,·logleal and myst:l.oal thought, and that
if these concepts become fixed and inflexible at: an early
level of development, and are not subject to modification
with increasing knowledge and experience,
an obstacle to progress.

they may act as

He suggests that thi.s occurred

in the case of scientif'ic knowledge in China, wh.ich for
many centuries made no progress although it produced a
great dea.l of compl.ex writing and logical argument on a
variety of subjects.
He states that even where logical thought continues
to progress, and reaches its highest development, as in
our own society, i t will never entirely supersede prelogical. thought.

First, because most of our concepts

wi.ll still retain some trace of thei.r mystic an.d prelogical origin, and second, because even when the
intellectual and conceptual. elem£mts o.:f objects are
completely dif"f'erentiated from the affective and motor
elements, these latter el.ements yet remain and are
co-existent with the intellectual e.lements.
Finally, he maintains that the growth of logical
thought does not necessarily imp.ly the eventual
extinction of pre-l.ogi.cal thought.

Whi.le l.ogi.cal

thought is into.lerant or contradiction a.nd w.ill attempt
to impose its laws on all thought,

there are certain

collective representations which are so strongly felt and
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lived that they will. :resist the laws of'' .logical thought,
as demonstrated by the persistence o:f religion :in our
own society.

Criticisms o:f Levy-Bru_f!;_l 1 s Theory
Evans-Pritchard ( 1934) has reviewed some o:f the main
critic:isms o:f Levy-Bruhl 1 s theory.

He points out that

much o:f this criticism is based on a misunderstand.ing of
the terms Levy-Bruhl. has used.
1 pre-logical. 1

For example,

the term

has been understood by his critics to mean

something like

'incapabl.e of coherent thought

and they

1 ,

have thought that by providing examples of' coherent
thought in primiti.ve peoples,
Levy-Bruhl 1 s

they are re:futing

theory o:f pre--logi.cal thought.

Similarly,

misunderstandings have occurred w:ith his terms

'mystical'

and 'participation', and with his use o:f the term
1

thought

1 •

1

thought

1

Whereas Levy·-Bruhl generally uses the term
to ref'er to the soclal content' of thought,

that is, the collective representations of' the society,
his critics have taken th.is term to rei'er to lndividual
processes o:f thi.nklng.

Low:ie (1937) objects to

Levy-Bruhl's use o:f the term
his

1 1Rw 1

1

1.aw 1

,

since he states that:

o:f participation cannot predic·t or explain

specif'ic events.

However, he accepts h:i.s bas i.e thesis

that: irrational associ.ations precede the anal.ytical
recognition of' ideas.
Evans-Pritchard points out that most of the
critic isms of Levy-Bruhl's theory are inef.fective,
disproving what no one bolde to be proved,
touching his main propos.it.r.ons.

In f'act,

and sel.dom
he maintains

that many of his criti.cs were merely repeating
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Levy-Bruhl 1 s views under the impression that they were
refuting them.

Other criticisms of' Levy-Bruhl are

based on details of his methodological procedure,

the

uncri.tical. manner in which he handled his material,
his use of unreliable sources.
similarly do not

and

Such cr.iticisms

touch on the main poi.nt e of hi.e theory.

Evans-Pritchard draws attention to what he terms
the

1

more serious methodological defici.encies

Levy-Bruhl. 1 s work.

1

of

These deficiencies are stated as:

1.

He makes savage thought far more myst:lcal than i t is.

2.

He mak.es civilised thought f'ar more rational than i t

is ..

J,

He treats all. savage cultures as though they were
unif'orm, and writes of civil.ised cultures without
regard to their historlcal development.
These criticisms are as unfounded as the prevlous

crl tic isms.

It .is perhaps true t:hat i.n the text of hls

work Levy-Bruhl may appear to be guilty of' these faults
at times,

but he makes 1t clear ln hie l.ntroduction

that his aim is to compare the most pr:lmitlve forms of
thought .found in primitl ve societles with the most
advanced types of' thought found in our soci.e·ty,
believes that an examinarion o.f

since he

the most extreme forms of'

thought round will assist us to understand better the
:intermediate .forms.

He then proceeds to exam:i.ne the

collective representations of varlous societies to look
for the most primiti.ve f'orms of' thought and to compare
these with the intermediate and more advanced f'orms of
thought.

This procedure does not mean that he treats

a.Ll primi.ti ve cultures as unif'orm,

or that he makes

prim.iti.ve thought too myst.ical and our thought too
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l.ogical.

His fina.l study of the trans:iti.on from the most

primitive to the most advanced types of thought makes i t
quite c1.ear that this criticism is without any real
f'oundation.
The basic critic isms of

Levy~· Bruhl

rest on his use

o.r the co1.1.ectlve rep:resentat:i.o:ns of< primi.tive societies
as a means of studying their thought processes,

and his

apparent tendency to confuse individual thinking abi.lity
with the thought processes that are determi.ned by the
collective representations of the society.

Although he

perhaps does not always make himself clear on this
point, he does distinguish c.learly between these two
types of thought.

He frequently points out that

certain types of' thought found when the indi.v.idual

is

dealing with the col.lective representat.ions of his
soc.iety need not necessarily be found when the same
individual is dealing ·wi.th other practical matters whi.ch
are not governed by the col.lective representations.

This

point is made parti.cul.arl.y clear in his d1.scussion of the
transition from pr:imi.ti.ve to more advanced :forms of'
thought.

However,

he does bel ..ieve that the thought

processes determined by the; coLlc;ct:ive representations
of' the society do
indivi.dual.

influence the thought processes of the

He points out that through the education and

training which are an essent:ia.l part of" any soc:iety,

the

ideas and beliefs of· a culture are imposc;d on each
individual mc;mber of' that culture ±'rom the ti.me that he
f:irst learns to talk,

and that thrs in£'1uence is

i.nsepara.bly bound up ·w:t1:h natural. development.
our culture

Thus in
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the claims of logl..cal thought are urged,
established, and then conf.irmed in each individual
ml..nd by the uninterrupted constraining :force of
his social env.i.ronment, by means of l.anguage itself
and of what is transmitted by .language. This is a
heritage of which no member of our community is
deprived, an.d which none would ever dream of'
refusing.
Logica.l discipl.ine is thus imposed upon
his mental oferati.ons with irreslstlb.le force
(Levy-Bruhl 1928] p.107).
Simi.larly, he malntalns that the prlmitive mode of
thlnklng ls lmposed upon the mental operations of all the
indivlduals composing the society, and therefore becomes
the characterlstic mode of thinklng of that society.
Levy-Bruhl does not specify precise.ly how or to
what extent the collective representations of the society
wi..ll influence the thinking abil.i ty of the individual,
or how lndividual thought processes determ:ined by the
collective representations of the society are related to
other th:ink:ing processes wh:ich are not af'.f'ected by the
collectlve representations..

He seems to assume an

lnteract:ion between the indi.v:idua.l thought processes and
the collectlve representations of the soc:iety.

While the

collective representat.ions of' the soc.iet;y wi.ll .influence
the thought processes of the indi.vidua.l, i.ndi vldual
thought processes :in turn 1nfluence the col.lect'ive
representations of the soci.ety.

Advances i.n .i.nd:iv:idua.l

thought processes w.i.l.l .lead to modi:fications in the
co.llective representations of the soci.ety, and these
modifications will in turn .influence the thought
processes of the individual members of the society,
leading to :further advances i.n i.ndividual thought
processes.
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The common crit:iclsm that Levy-Bruhl d:l.storts
primitive thought by exam.i.ning only one aspect of this
thought and isol.ating i t from other aspects of p:rlmitive
life seems to be based on a failure to grasp this
Evans~Pri.tchard,

essential point of his theory.

for

example, polnts out that specialist field workers are
agreed that primltive peop.les are predominantly
interested in their pract.ical and social affairs,
behavlour of a mystical type

and

is restrieted t:o certain

sltuations in social li±'e, and is so llnked with practical
activities,

that to attempt to deseribe l t by itself

deprl vas i t of' i.t:s meaning in the soeial and cul t:ural
situation.

However, .if i t is understood that

Levy-Bruhl assumes that the mental processes of the
individual are influenced by the collective
representati.ons of his .soc.i.ety?

and that his pu.rpose is

to discover the laws that govern the collect:rve
representations in order to better understand the mental
processes of the indi.vidual,

this cri.h:crsm f·aJls away.

It can only be upheld if' i t can be shown that .i.n :fact
the collective :representat:rons of the soc.1.ety have no
effect whatsoever on h:is ind.iv:i.dual menta.l. processes.
No attempt has been made to produce such evide:nceo

This

is perhaps because i t is clear.ly recognised that the
thought processes of the :indivi.dua.l. are tnfluenced by the
collective representat.ions of' his soci.etyo

.l.n order to

determine to what extent the coll.ecti.ve representations
influence the ind:ivi.doal thought proc

esse~,

and how the

laws governing the collect:ive repreBentations are
re.lat ed to the laws govern1ng tnd.ivi.dual. t;boug.ht
processes,

i t would be necessary to undertake a
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thorough invest.igation or both.
a

Levy-Bruhl has provided

theoretical. orientation by which such a study could be

guided,

and has made an initial study or the l.aws

governing the collective representat.i.ons.

No attempt

has yet been made to follow up th:1.s .lead or to
investigate the important and siguificar1t implications
and possibilities that his theory have suggested.

Reasons f'or the Rejection of Ley:y-Bruhl 1 s T;tJeory
The same causes responsibl.e for the negl.ect of the
study of conceptual processes

j __ n

other cultures also

contributed to the rejection of Levy-Bruhl.' s

theory •

.Margaret Mead (1.962) .in reference to Levy-Bruhl' s work,
states that i t was

'repud:iated by other a:nth:ropo.logi.sts

because of the importance,

at that t.ime,

of emphaslsing

the rationall ty an.d psych1.c comparability oE pri.mi.ti ve
man'

(Mead [1962] p.12J).
The general f'al.lu:re to grasp Levy-Bruhl • s bas.ic

ldeas and termino1.ogy must a.lso be conslde:red as an
important reason for the :rej ect:ion of· his work,
Evans-Pr.itchard (1934) imp.lies that this failure was
large.ly his own :fault,

because of

complexity of his wri tlngs.
sufficient reason,

t:he confu.s:1on and

Tbi. s does not seem to be a

part:i.cularly Ln vi.ew o.f the .fact that

the contemporary writings and :ideas oi psycho ,a:nalyt.ic
theory,

which were then widely accepted by

anthropol.ogists,

were equally,

i.f not more,

conf"used

and complex than those o:f Levy-Bruhl.,
The reason f"o:r- the widespread m.i3unde:rsta:nding of
Levy- Bruhl 1 s work cou.ld be due ·to the .fact that his
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standpoi.nt and ori.entation was so f'a:r removed .from that
of' his contemporaries,
1

that they were unable to

assim:ila te' hi.s ideas to the.ir existing views and

conceptions on the nature o.f' primitive thought.
terms of Hunt's (1961)
too wide.

•match hypothesis',

In

the gap was

Tlns same diTf'iculty has occu.r:red wi. th

Piaget's writings,

and has 8.imil.arly resulted in

wi.de-spread critic isms and mi.sunderstandi.ng of' many of'
his views,

which are new only gradually being :recognised

and accepted.

3.

Discussion of' Levy·-,Bruhl 's Theor;r and its. Relat.ion
with Piaget's Theory
The essential parallel between the theories of

Levy-Bruhl and Piaget l:t.e.s in the notion or the
development or thought proceeding by degrees from an
undifferentiated .state to a state of' eompl.ete
differentiation.

In both theories

rhe

i.niti.al

undif'ferentlated state .is seen to ar:ise

t~rom

·the fallure

to distinguish betw·een the self and tche external world,
or between the individual and the group,

and this gi.ves

rise to a failure to di..si.lnguish between the obJective
and physical aspects o.f o
psychological or 'mystic'
events.

ects and events,

and the

a.spect.s of these objects and

The gradual development of' thought

i.e' seen i.n

terms of the gradual separation oi' the objective and
physical from the psycholog.i.cal or myst.ica.l.,

a1.1owi.ng

the recognition and establishment o.f' obJective relati.ons
between objects and eventd,
development o.f' a lo

and consequently the

based on objective properTies.

Both emphasise that there exists f'or the chcd.d or the
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primitive a single world where objective and
Where

psychological are not clearly differentiated.

similar characteristics are found in advanced adult
thought, as in superstition and religion, the adult
makes a clear distinction between the objective world
and the spiritual or supernatural world, which are seen
as quite separate and distinct, and governed by
different laws, whereas for the child or the primitive
these worlds are fused and not di.stinguished, and both
physical and psychological, objective and spiritual,
are not only co-existent, but are equally real and
valid.
A second important parallel between the two

theories lies in the noti.on of development proceeding
as a result of the interaction between the individual
and his environment.

While Levy-Bruhl's emphasis on the

way in which the collective representations are imposed
and impressed on every individual member of· the
community "rould suggest an empiricist approach, his
discussion of the transition from primitive to higher
forms of thought implies quite clearly an interaction
between the indi vidua.l and his environment.

Piaget

puts considerable emphasis on this interaction, which is
described in terms of the development of the internal
structures of thought through assimi.1.at:ion and
accommodation.

The effect of the environment, now

recognised as an essential f'actor in development, is
therefore clearly recognised by both theories.
There is also a close parallel between Levy-Bruhl's
conception of pre-logical. thought and Piaget' s
conception of pre-operational thought, the main difference
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being that Piaget has def.ined pre-operational thought
more precisely in the light of' his investigations into
what actually constitutes logical thought and how i t
develops in children.

Levy-Eruhl's

'image-concept' is

precisely the same as the pre-concept defined by Piaget.
In describing the i.mage-concept, Levy-·Bruhl says:
Again, while it cannot be denied that those who
speak these l.anguages have a concept of hand, foot,
ear, etc., their concepts do not resemble ours.
They have what I should call an 1 image-concept 1 ,
which is necessarily specialised.
The hand or foot
they imagine is always the hand or foot of a
particular person, delineated at the same time .••• If
an Indian were to find an arm that had fallen from
an operating table, he would say 'I have found his
arm• .•. (Levy-Eruhl [1928] pp.l68-9).
--He also refers to the image concepts as at once 'both
general and particular' and states that they 'must be
superseded by concepts which are really general and
abstract'

(ibid,, p.176).

This is exactly parallel to

1

Piaget s definition of the pre-concept (see discussion

p.ll).
Piaget has adopted Levy-Eruhl's notion of
participation, but has defined it more precisely (see
p.l2).

Thus Levy-Eruh1 1 s examples of pre-logical

reasoning,

followi.ng the law of participation, are

parallel to Piaget's transductive reasoning, which argues
from the particular to the particular, but cannot argue
from the particular to the general. or vice versa because
of the lack of general classes.

Piaget's theory of

pre-cone eptual reasoning can therefore be appl.ied to
Levy-Bruhl's examples of pre-1 ogical reasoning.
These parallels are not i.ntended to indi.cate that
child and primitive thought i.s in any way identical.
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Levy-Bruhl' s

work i.s subject to the same cr:iticisms

and has the same li.mitat ~ons as Piaget • s

earlier studies.

These cr.it.icisms arise from the verbal nature of the
material. that forms the basis of· the study,

and the

difficulty of assessi.ng thi.s material and subjecting
the theories based on i t co objective test,

Nevertheless,

the criticisms of both Piaget and Levy-Bruhl have been
l.argely overstated,

and their critics seem to have missed

the important and sign.ificant aspects of' the work of
both.

Piaget subsequentl.y deve.loped more ob,jective

techniques for examining chi.ld thought,

and these

techniques will enable us to study the rel.ation between
the individual thought processes of' primitive peoples
and the col..lective representations of their society.
Thus the techniques developed by Piaget open the way to
the investigation of the baBic problems posed by
Levy-Bruhl's theory.

III.

IMPLICATIONS OF' PIAGET' S THEORY At<D ITS RELATIONS
TO GENERAL PROBLEMS OF PSYCHOLOGY
Piaget: 1 s

criticisms,

early work was subjected ;;o severe
These were based largely on a

misunderstanding of" wba"t he was try:ing to do,

and have

been adequately discussed by Laurendaa and Pi.nard (1962),
Flavell. (1963) and Dona.ldson (1.963),

The l.mportance of'

hl.s work :Ls ev:ident f·:rom t:he number of· publl.cat·l.ons
which have appeared in recent years both on the theory
:itself an.d on its re.lati.on

ro other a:reas o.f psychology.

These inc.lude the workE of Hu.nt
and Ber.lyne (1965).

(1961), FlaveLl (1963)
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In the f'ol,lowing secti,on bOrne of' the most i,mportant
implications of Piaget's work for psychological theory
will be discussed.

l,.

]'he Effects of Exp,e,cience on Development
Piaget 1 s theory of' development supposes an

interaction between the individua,l and the envi,ronment,
the structures of thought being bui,l t

up as a result of

the child's experiences through the processes of
assimilation and accommodation.
therefore crucial to

The envi,ronment is

the process of' deve,lopment.

Some writers have stated that Piaget regards
development as entirel,y dependent on maturation (Lunzer
[1960

J).

This misunderstanding seems to arise f'rom a

failure to disti,ngu.i.sh betw,een the ef',f'ecti' of specific
learning situations an,d the overaJ.l efTects of'
lnteraction with the env:rromnent.

P:la,get sees t:hese

e:ff'ects operati,ng gradually i,n the ch:ild' s
with his physical environment in
activities,

h~,s

Lnt eraction

ordinary everyday

rather than in specif'ic learning processes

at school or in the home.

H,i,s comments in Tanner and

InheJ.der (1960) make it quite clear that he 8.ccepts
that under dif'Ierent envi,ronmental conditions and
different cuJ. tures the ages at whi,ch h.i.s stages of
deveJ.opment would appear may vary consi,derahly,

and

that some of his stages may faLl to develop.
Hunt (1,961) has p1aced particular emphasis on th:is
aspect of' Piaget 's theory.

He potnts out that ;i,mpl:ic:it

in Piaget' s theory :i,s t,he pri,nciple t:har appropriate
stimulation an,d exercise are necessary, f'or the survival
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of reflexive and habitual schemas,

and that the rate of

development and differentiation of these sehemas to form
increasingly complex structures is largely a function of
environmental ci.rcumstanceso

He states that this view

is supported by all the evidence on the effects of ear.ly
experience on later abil.ity that were inspired by Hebb' s
theorising,

and that Piaget's theory offers a more

explicit and clearly formu.lated explanation for these
effects than that of Hebbo

While the question of

whether environmental. ci.rcumstances that al.ter the rate
of development can affect the f.inal level of intelligence
remains unanswered,

he states tha·t there ls some

indication that the effect.s of early experience can be of
considerable permanence,

and suggests that Piaget 1 s

findings and techniques may well. provide the means of
investigating this problem more clo'Oelyo
Hunt points out that Pi.aget 's theory .implies that
for development to occur there must be an appropriate
match between the child's present thought structures and
the environmental. circumstances to which he must
accommodateo

Where there is no relationship at all

between what the ch:i.l.d has al.ready assimilated and the
environmental circumstances,

the chi.ld wil.l be quite

unaffected by these circumstanceso

He relates this to

Hebb 1 s :finding that what is completely unfamil.iar to the
chimpanzee does not cause fearo

Tf the environmental.

circumstances have some relationship to what the chil.d
has assimilated, but are stil.l. too diff'erent to al.low
the child to accommodate to them,

thL5 evokes fear,

distress or negative mot1.1rat:i.ono

He si::ates that in

terms of the

'discrepancy principle'

in the theories of
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Festinger

(1957) and McCl.e.lland

et~.

(19.53), this

would correspond to discrepanc:r.es which are too large.
This is .illustrated with Hebb Is f'ind.ing that i t is the
1

famili.ar in an unfam:i..liar guise'

the chimpan.zee.

that evokes f'ear :in

Ti the dLscrepancy is such that the

child is able t:o ar-{·ommodate his p:r-esent structures to
the new situation,
and curiosi.ty.

t:h.is situation wi.11. evoke interest

Finally,

when present structures an.d

environmental circumstances match perfectly,

there is

no accommodation and no development, and the result is
stul.tifying boredom.
Hunt al.so suggests that the noti.on of critical
periods put forward by Scott, Frederic son and .Fuller

(1951) can be explained :in terms of this match
hypothesis,

i.n that environmental c.lrcumstances can be

accommodated to when appropr:i.ate strucrures are present,
but not when such structures are absento

Wln1e Hunt

recogni.ses that at present there is Little bas.is for
defining what is

'di.serepant:

for accomodation 1

,

1

from what,

or 'capacity

he su.ggests that P:taget' s findings

may indicate the types o.f' experience which wou1d
provide the optimum mateh io:r t:he child's devel.oping

schemas at the various stagec3 o::f h:r.s de-velopment"
points to the importance of

th:i.s principle to

and he

education.

Hunt 1 s notion of' 'match' may be related to
Smedslund 1 s

(19.59) suggestion that a new problem can be

solved only by means o.f some relat1.

simple

comb:inat:i.on or dif'f'erentiati.on of alre3.dy e.xLst1.ng
schemata"
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2.

The Role of Maturation .in Deve.lopment
Pi.aget 1 s views on the rol.e of maturation in

deve.lopment are best expressed in his o"m words.

He

states:
Although psychol.ogy has used and abused the
concept of maturat:ion at every level. of development,
neurol.ogy has had very llttle to say about the
reall ty of this development, apart .from certain
changes in the fi.rst few months of llfe.
We may assume, with all due caution, that ln al.l
probabllity maturation does play a part i.n the
remarkable changes which occur about the age of
7-8 years, to take but a slngle example.
(In our
own I cl vlllsed I soci.etles, these changes are thrown
into further relief by the beglnn.ing of primary
education.)
But we do not, ln .f'act, know anythlng about l t .
In
partlcular, we do not know any cognitive structure
which can be shown to b8 wholly maturational .ln
orlgin.
We might make a number of negative
statements.
Thus i t makes some sense to attr:i.bute
the absence of certain types of behavlour (eg.
the
.
absence of hypot:het.i.co-deductive reasoni.ng between
2 and 4 years) to def'i.cien< :l es of t:he nervous
system.
But from the posit:i.ve point o.f view, the
maturation of the nervous system can do no more than
create the conditions f'or a continual expansion of
the field of' possibilities,
The :realizat:i.on of
these possibil.ities deman.ds not onl.y the action of
the physical. E>nvironment ( pract:ice and aeoqu:Lred
experience), but also the. educational :Lnf'luences of'
a favourable socia.l environment ( Inhelde:r and Piaget
[1964] p.5).
.
.

Piaget cJ.ea:rly assumes

that

the type of development

that occurs is determined by the paFt:icular
characteristics o.:f neural structure and functi.on,

which

is independent of souiety (Tanner and Inhelde:r [1960]
p.8),

and that this must: E-et li.mitE on the l.evel o.f'

development achieved (:Inhelder an.d Piaget [1958]
p.24J-4).
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Hunt (1961) states that while Piaget rejects the
view that either concrete or formal operations arise
from the late maturation of neural connections, there is
no evidence that rules out the possibility that some
kind of 'stimulus induced maturation' may be involved.
He cites the work of Brattgard (1952) and Riesen
(1958) which has demonstrated such stimulus induced
maturation in the development of the visual system.

J.

The Role of Language in Development
Piaget recognises the importance of language in

development, but he emphasises that it plays only an
auxiliary role, or acts as an accelerator, and that the
development of concepts, and even of language itself,
is dependent on the d<;velopment of operational
mechanisms which are independent of their verbal
expression ..

This view is most explicitly stated by Inhelder and
Piaget (1964) in their latest work.

It is supported

with reference to the parallel development of seriation
and classification in deaf and in normal children,

the

first verbal patterns of children at the pre-conceptual
level, and the operational patterns found in the
everyday use of language.
1
They point out that the work of Ol~ron (1956),
1
1
Vincent (1951, 1956, 1957)
and Affolter (unpublished)
and deaf children indicates that the development of
seriation is not noticeably different in the deaf, and

1

Cited by Inhelder and Piaget (1964).
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that deaf children can carry out the same elementary
classifi.cations as normal children.

However,

i t has

been found that deaf.' children are retarded in handl.i.ng
more complex classi.f':ications,

and they believe that

this suggests that lan.guage may be a necessary but not
a suf.ficient cond:i.tion f.'or the completion of'
operati.onal structures in the.ir generali.sed form.

They

point out that although cl.ass:ification i.s more closely
associated with verbal structures than seriation,
operations develop at the same time,

these

and in f'act

development in seriation tends to precede that of
classif'ication.

They beli.eve that this illustrates

conclusively that the development of these operations
is independent of l.anguage.
They refer to Piaget 's earl.rer work (1951),

where

he has shown that the use or a particular word by a
child does not necessarily mean that a chi.ld understands
the word in the same way as the adult,

For exampl.e,

the

fact that a chil.d call.s a cat a cat does not prove that
he understands the
Finally,

'class'

or cats.

thay refer to tbei.r present study on the

use of the words

'some'

and 'a.l.l',

From thitc t:hey

conclude:
the fact that the language of adults cry8tall.i.zes
an operational schema doeb not: mean that the
operation :is assimi.lated along ·with the lingui.st.i.c
forms.
Bef·ore children can under8tand tbe imp.li.ei.t
operation and app1y l.t, t:bey mubt carry out a
structurizati.on~ o:r e1ren .a :number o.f' 5UC-<:es-si.ve
re-strueturizatlon.s.
These depend on logica.l
mechan:isms.
They arR not passi.vely transmitted by
.language.
They demand an active const:rnetion_on
the part of t:he subject (Inhelder and Piaget L.1964]
p .4).
.
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Vygotsky (1962),

aod .foll.ow·tng h:i.m the Russ:i.an

school represented by Luria (.1.961),

have put' f'ar more

emphasis on the irnport01.nee ot· .language in the
development of thought.

However,

they axe :in agreement

w:i th Piaget in that: they .see the re.lat:ion between
.language and thought in t e.rm.s of' an .rnt eract:ion in which
thought plays an active and essential. part.

Vygotsky

( 1962) stresses the import:ance of' recognising that word
meanings are not stati.c but change w:i th the development
of the child.

He believes that further progress i.n the

understanding of' the relation between language and
thought must depend on this recognltlon.
The discovery that word meanings evo.lve leads the
study of thought and speech ouc of' a bllnd alley.
Word meanlngs are dynami.c rather than .i'tat.i.c
:formatlons.
They change as the ch:ild develops;
they change als~_wi th !:,!;!,';' varipus :':''::~ in !!hi£!:!
thought f·uncb.onsL[VYgctsky [1962j p.l24}
Vygotsky goes on to say;
to -word :i.s not a

'The relati.on of' thought

thi.ng bu-r a. process. 7

a. cont:i.nual

movement back and forth from thought to word and from
word to thought'

(ibid,,
.

p.l25).
.

From thls l t ls clear

that Vygotsky does not :rega:rd the relat;l.on between
language and thought .i.n
language on thougb.t

~

terw:~

o.f a

nne~~Jded

act.lon of

but: a.s a c:omplex :i.nT:era.f'i:-Lon

between the two.
The present "Mro:r-k be.i.ng ea.:r:r-j__ E::~d ou.t :i.n R.u5s:ta
emphaslses the role o.f' speech i.n the reguldtion of·
behaviour,
~a

Luri.a (1961) refers to the' epeecb Qy.stem as

power:fu.l meane of' s·)rstema.-r:.L.c

1

My underlining.

o:rg.-::t.:rLi.~~a.. t

ion of. our
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mental processes

1

(Luria [1961

J Po97)"

I'hi.s

re.lati.onshi.p is seen 'in terms o.f .a. n ::Lnteraeti.on between
speech and mental processes,

and :it ls emphaslsed that

thls is not a sudden or an Lmmediate process, but only
occurs after a .long peri.od of· devel.opment and after
passing t:h:rough a. e.eries o:f stages

det~erm.ined

by the

type of men tal activ1 ty and the eomplexlty o:f the
functional. format.ion.s that are involved"
Thus while there is a dif'f'e.rence between P:i.aget and
the Russian .sehoo.l on tb.e importance that is p.laeed on
the ro.le of' language in development,

there is an essential

agreement between them on the t·orm of the relationship
between language and thought:,

an.d on the actcL ve role of'

thought itself i.n thi.s relati.onshipo
The .Lingui,s+:.i<

determ:cni.sm based on the vi.ews of'

Whorf (Carroll [19.56]) i.S oompl.etel.y opposed to

the views

of' Piaget and the Russian 2chool .in ·that it I.gnores the
actlve part that

thought itself pl.ays 1n the relationshi.p,

and regards language as the dominating and determining
factor and thought as completely passiveo
This view has had a con.sl.derahle i.nf·.luence i.n
anthropology,

where the tendency

di..f'f'erences in the thought

ha~

been to explain

proceBsecc and cone opts of

dl:ff'erent cultures i.n terms o.f' di.:ff·e:rences 1n language"
Levy- Bruhl

(1928) takee

the view that langu.s..ge wil.l

re:f.lect the particu.lar menta1 habi.ts or m,;ntaJ.:i.ty of' a
cul.ture,

although he does not a.tt:empt

to draw an exact

correspondence bet..ret<n 1 angua.ge and mental devel.opment.
At the same t:ime,

he reeognl.'?.es that language may

influence the think..1.ng o.f the ch1.ld.

He t:here:fore sees
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the relationship between language and thought in terms
of an interact:ion, as does Piaget.
A recent approach,

sometimes referred to as

ethnoscience (Sturtevant [1964]), has developed methods
of anal.ysi.ng the lingui;sti.c systems an.d cla.sslfications
of dif':ferent cu.l.tures, us.ing the methods of descriptive
linguistics.

This ana.lysis .is seen as a ilieans of

arriving at an understanding o:f the cognit:ive processes
and the relations between language and thought in the
different cultures.

The weakn.ess of this approach is

that i t fails to reeogn:Lse the independence of· language
and thought, and allows no study of the :l.nteraetion
between them.

Brown ( 1964) has summarised the

difference between Piaget's approach and that of
ethnoscience as :follows:
For ethnoscience t:he mind setP.ms -to be a categorical
grid imposed on reaLity, :renderJ..ng some things
equivalent and othert:: non·"··equ_i:va.lent..
Slnce the
cells o.f the grid are usually na.med, the dersign. of
the grid should be di.;ocoven1bl.e from 1nqu.Lri.es
about the mean.ings o.f words.
For Pi.aget,
intelligence is an actl. vity; to t:h:ink i.s to
operate (Brown l196h] p • .:!J.l).
Brown suggests that the gn.d conception of· mi.nd i ..s
.insuf'fi,cient 9

and t:hat et h.nos<..,.ience mw:-: t

recognise the active as pee t

ot~

com f.~ ro

thoeJ.ght,

The recent increase of interest in problems of
language and language development :J"s reLl.e<·ted in the
growing literature in psy<ho.:U.ngui.stics a:nd related
fie.lds.

Most of thi.& work is not directly relevant to

the probl.em o:f the rel.at.ion between language and
conceptual development as studi.ed by Pi.aget:.
Nevertheless,

research i.n t:hi.s f'ield will presumably
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lead to findings wh.i.ch have :impli.cations for h:is theory.
In particular, Chomsky's

(1957) vi.ew that .language

development depends on certa:in inrmte capacities has
particular relevance to any theory of

inteLlectual.

development, and this theory has stimulated research
into language development :in chi.ldren.
The precise relat:ionshi.p between language and
thought remains to be establi.shed.

The in:f.luence of

language on conceptual deveJ.opment may well. be greater
than Piaget has supposed.

An attempt to tle up Piaget's

.:flnd.ings w:ith those of the Russian school should prove
an extremely fruitful. area o.:f research,

while the work

of Chomsky could provide a basis :for the study o:f the
development of lan.guage and i.ts relation to thought.
Piaget 1 s :findings and t·heory on conceptua.l development
wi.ll provide an important basis t·or further research
into this problem.

4.

The Invariant Orde~~th~.Sta£es

2!

De.velopment

The importance of the :i.nvari.anc e o.f P:iaget 9 s
stages of development .for the

as~essment

development has been poi.nted out

by a number of writers.

Inhel der (Tanner and lnhe1der [ 19.56
out that in the Geneva t:ests,
intelligence tests,

of· inteLlectual

J)

has pointed

unLike the traditional

the appearance of· a particular

structure allows gene>ral:LsatLon f'rom on<> particular piece
of behaviour to others of' the same type.
(Inhelder

[1964]) that the Geneva me+bod may gi.ve a

truer picture of the chi.ld' s
tests,

She suggests

thought than .st:andardj.sed

which often run the risk of m:issing unexpecte>d and

essential aspects of this thought.
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Flave1.1 has also pointed to the importance of
basing psychometric studies on a cogni.tive-devel.opmental
theory,

rather than having psychometrics as a

'mindlessly empiri.clstic, utterly pragmatic di.scip1.ine
(Flavell [1963] p.417).

1

He suggests that tests based

on a developmental theory may well be a better predlctor
not only of convent.ial criteria such as academic
achievement,

but also of ul ti.mately more important

criteria such as intellectual capabilities of an

inventive and creatlve nature<>
The recognition of the importance of Piaget's
tests for the construction of a more prec.ise scale of
mental development than that offered by traditional
intelli.gence tests has le.d Pinard to undertake a
systematic replicat.ion f'or the purpose of constructing
such a scale.
A number of writers,
(1963) and Wohlwil ..l

incl.uding Hunt (1961.), Flavell.

(1960),

have suggested 1:he Guttman

scale technique as a method of establishing the
lnvariant order of Piaget's stages.

Hunt

(1961) has

pointed to the importance of such a scale for
developmental studi.es an.d for studies on The ef"fects of
different types of env.Lronment and expe.riences on
devel.opment.

He suggests that the orde.r of' the stages

of devel.opment should be veri.fted in conditions where
except ions are most likel.y to be f·ound,

such as under

widely differing cultural environmente,

widely differing

experiential environments

the orphanages

(for example,

descrlbed by Dennis [. 1960] i.n the Near East),
.

and in

mentally sub-normal and schizophrenic individuals.
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Tnhelder

(1944)

has substantiated the invariant

order o:f development o:f conservation of' quantity,

weight

Woodward (1959) has

and volume in the t'eeble-mindedo

confirmed the order of development of PLaget's
sensori-motor stages :in the behavi.our ot· idiots,

and has

found a correspondence between their general. level o:f
sensori-motor deveLopment and the deveLopment o:f the
object concepto

She has also studied the devel.opment o:f

the concept o:f number in sub-normal children ar1d adults
(Woodward

[1961]).

She found that their responses could

be classified .in terms of' Pi.aget' s

stages, but that there

was not a clear eorrel.ation between performance on
Piaget 1 s

tests and ToQ.

scoreso

She suggests that a

direct study of number concepts by means of Piaget•s
tests is a more useful method ot estimating a sub-normal
person 1 s read.iness to deal. with number than an
intelligence test scoreo
These .f'indings o.rt·er

.~upport

to the 'l.nvar.i.ance of

Piaget 1 s stages and the greater val.ue ot be1.ng able to
determine the actual level ot mental development as
against an intelligence test score based on the
surnmati_on or respon.s.e6 on -a w·:i.de v3..ri.t?:'ty of" task,':?:

o

Freemart and McGie (1956) have descri.tled
schizophrenic behaviour :i.n terms ot Pia.get 1 s stages of
sensori-motor development o

They rel.ate the generall.y

accepted vi.ew that sch:izop.b:renia :i.nvolves a .lack or
dift'erentLation between the ee.Lf and the external. world
to the same characTerlbt:i.c 'that PiageT haE de,,;c:ribed in
the int'ant.

They suggest that

the hCJblt:ual :repetitive

movements o-f"ten observed in Ech.I.zoph:r·eni.a may correspond
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to Piaget 1 s ci.reul.ar reactions,, and that echopraxia may
be an early form of .imitati.ve accommodation.

They

therefore suggest that the .symptons or seh:izophreni.a may
be caused by the d.i.sintegration of adul.t structures of
thought,

and that there is no neHd to attempt to explain

these symp·toms :in t:erms of' complex psychol.og:ical

processeso
Monnier (Tanner and lnhelder [1960] p.lJJ-5) has
offered some support for Piaget' s stages wi.th his
findings on E.E.G. changes with age,

He has found

clear patterns of E,E.G, activity at certain ages,

wlth

a constant order o.f success:ion f"or these patterns,
marked by progressive different.i.ati.on,

systematisatlon

and local.ization of the cerebral electrical act:ivities.
He a.l so f'i.nds a disconti.nui.ty berween the stages which
mark a preparati.on for the following stage.
pattern has been acquired,
previous stage,
activity occur at

Once a

1.t w1.ll not .regress to rhe

Some o_f· these changes i.n FoE,G,
the same ages that; Pi.aget has given for

the achlevement of' various stages of development,
example, Monnier f"inds that
the E .. E .. G, patter-n occurs at

For

the f'irst major change in
,~i.x

years~

t:o se·ven

another change occure at about nl.ne yean•,

and a

further change occurs at- about: el.e--v·en ye.ar:::

o

These

changee show a remarkable correepondence to the etages
postulated by

P~agec,

Piaget and Tnhelder (Tanner and Inhel.der [ 1960])
have made it cl.ear that

the age at

wh~.eh

t;he stages are

achieved can vary both ae<'ording to the i.ndi.vi.dua1 1 s
experience and hi.s heredity potenxta.l,

but that

the
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order of the successi.on

ot~

stages must: be constant ..

This order is regarded as a

fi.xed .feature of the

organism env:iroDJllent .interacti.onjl

5.

Individual Di:f:f'erences in

Int:elli~ence

It has been poi.nt ed out by Hunt

( 1961), .F'lavell

(1963) and others that Piaget's theory does not account
for individual di:ff'erences in intelligence,

since all.

children at a certain age level wi.ll possess the same
basic set of operations,
One reason why Pi.aget.' s p:roblems do not reveal
individual differences in intelligence may be because
his tests do not measure the speed ·with which the
child is able to solve a partieu.lar problem.

Time

limits are an eE<<::,ent::i.a.l ·f'ea.ttJ.:rE' of· .i.ntel] :igence ·tests 9

and Ey.senck (19.'53) has poi.nJ:ed out that :!.ndtvidual
differences in .lnte.Ll.igenee are in f'act mear,;ured mainly
in terms o.f' the speed with ••hi.c h em 1.nd1.viduaJ

is able

to solve a set of' probJ.ems.
This rai.ses the question as to bow P:i.aget 's
stages of development are :related to indJ.vtd•J.al
dlff'erenc eE i.n :in't: e1..l j gene 8

A possi.ble sugge:sti.on

o

1~

that lndiv1dual

differences in intel.Ligence may determine the rate at
which a child .:i.s abl.e to

progres.~

from one ,;tags of

devel.opment ro tbe next,
Th:i.s rate of dEnrelopm.ent could i.nvo.lve t'W-o .factors -

l..

The amount of" exps:r-:i.ence a C'.b.LJd
go f'rom one .le·vel to ·t.hB tle:x:t:

o

req-o.i.:rB.~

i.n order to
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2.

The degree of d:if'.f'erence between the ol.d and the new
to wh:ich he can adapt.

(That :is,

the degree of d:iscrepancy between the

envlronmental c:ircumstances and his present structures
wh:ich he :is abl.e to accommodate to).
These factors woul.d be determ:ined by neural
p:ropert:ies,

thus cor:respond:ing to Hebb's Intell.:igence A,

wh:ich :is genet:ical.ly determ:ined,
Th:is v:iew would seem to be conslstent w:ith
common-sense observatlons -

that; :is,

a br:ight ch:il.d :is

able to progress qu:icker w:ith fewer exper:iences or
demonstrat:ions and :is able "to make a b.:igger jump from
one step :in a problem to the next.
It :is also cons:ist:ent

WJ

th Bartlett's (1958)

suggest:ion that :intelligence may be defined .i.n terms of
ut~.li.se

the degree to ·which an individual can

the

mlnimum amount of' i.nf"ormation g:iven or- c.an overcome gaps
in the given inform3.rion.
According to thi.s

v·.i.ew the i.ntellectual potent:ial

o:f the ind:ividual wnu.ld determ:ine how much experience he
requires to :reach a

so.lut: i.on "to a p:robl em and how

readily he can adapt t:o :inereco,•Tng.ly dLf:f'e:renr: or
unfami.li.ar

s:ttua.ti.o:n,~"

I:f' Pi.aget 's

t

&chni.ques ean be modi tied to measure

these :f'actors, .l.t i.s pos,"Ci.ble tb.a.t they may be able t:o

provide not only a measuxe of' the t::ta.g·e o.f denj e.l opment
actually reached,

but a.Lso a meabure of individual

differences .in .i.nte:l.l.e( tu.aJ

potenti.a1

o

Th.i.s has been

suggested by .Inhelder (Tanner an.d .Inhelder [1956] p.91),
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and is in agreement with Vygotsky's suggest:ion that a
child's zone of potential or 'proximal'

development

should be measured by assessing how far a chil.d is able
to progress given some assistan.ce.

Vygotsky suggests

that such an assessment woul.d be of greater value than
a mental age score.

Luria

(1961) has pointed out that

such a dynamlc invest.igation of potential ability
could lead to cons.iderab.le changes .in methods of the
practica.l assessment of intelligence.
Flavell

(1963) has suggested that individual

differences in lntelllgence may also be related to the
stabillty and generalisability of the final stage
strategy and the accessibility of the earlier stages
nnder regression i.nducing condi ti.ons.

These factors

would determine resisten<:'e to suggestion or apparent
contraction.

6.

Relation to :r<:actor-Analytic St,ud~
Hnnt

(1961) raises the problem of the apparent

contradictions between the fi.ndings of f'actor analytic
studies and Piaget 's findings on intellectual
development.

However,

he points out

thac recent

interpretations of f·actor studies in terms of· a
hierarchical structure of' abilit les,
Ferguson

(1954, 1956), are :Ln fact qui.te consonant w.ith

P.iaget s v.iew of' intell.i.gence.
1

such as that o.f

He a1.5o ref'ers to the

study of Hofstaetter ( 1954) whi.ch g.ives etrong support
to Piaget's
stages of development,
•'
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7.

Piaget and Hebb
Hunt (1961) aLso draws a number o.f parallels

between Piaget's theory and that of Hebb,

both of which

involve a gradual development f·rom si.mple to complex
neural structures as a r-esul_t

of~

interaction with the environment.

past experiences in

He points to the

simil.ari ties between these cone epti.ons o.f inteLligence
and those deriving f'rom the work of Newell Shaw and
Simon (1958) on information processing strategies,
Harlow's (1949) work on .learning sets in monkeys, and
recent neuro-·physiol.ogica.l evidence,

He maintains

that a.l.l these theories lead to a conception o.:f
inte.l.ligence as

'problem so.lvlng capacity based on a

hi.erarchical. organisation of symbo.l:i.c representati.ons
and informati.on-proces.:si.:ng

-~t::r;::ttegi.es

der:ivi.ng to a

considerable degree from pa.st· ex:perience'
p.l09).

(Hunt [1961]
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CHAPTER II
THE THEORETICAL BASIS OF PlACET'S TESTS ON CONSERVATION

In this chapter Piaget's studies on conservation
which :form the basis :for the tests used .in the present
study will be described,

and his theory of' the

development of conservation wi.ll be out.lined,

No attempt

will be made to evaluate this theory in the present
section.
This chapter wil..l be divi.ded into the :fol.lowing
secti.ons:

.1.

General outline of the concrete operational
structures on which conservation is based,

2.

Conservat.ion of Quantity.

J,

Conservation of Substance,

4.

Conservation o:f Number.

5.

Conservation o.:f Length and Area,

6.

A.

Length

B.

Area.

Weight and Volume.

Discussion of apparent inconsistencies .in Pi.aget 's
theory of the development o:f conservation.

l.

Genera.l Outline of'

Concr!'.te_£]2~FationaL,Structures

According to Piaget conservati.on depends on the
development of concrete operati.ona.l structures,

He

distinguishes two types of operations' :I,

logical

( logico-ari thmetica.l) operations,

physica.l

a:nd TT.,

( in:fra-.log:ical or sub -log:ica.l) operation&,
I.

Logical operat.ion.s are de.f'ined as those operations

applied to sets o:f d:iscrete ohjects or uni.ts related
accordi.ng to the qualities of their elements.
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itself.

These relations are of two types,

and give rise

to two systems oi' operatJ.ons correspondJng to those
described in the case of .logical operations.
1.

These are:

Helations of proximity, which correspond to the
symmetrical relations of resemblance,

and give rise

to operations or sub-division appl:ied to part-whole
relationships,
2.

Hela tions of' difference or changes of order and
position, which eorrespond to the asymmetrieal
relations of differenee,

and give rise to operations

of order and change of position.
The fusion of' the operations of sub-divi.slon and
order and change of pos.it.ion slmilarly glve rlse to the
concept of the uni.t,

whlch in the case of physlcal

operations resul.t:s in measurement and not .in number.
The essential di.f.ference between logrcaJ. and physical
operations is that logi.cal operations resul.t in concepts
of number or of d:iserete who1.es a.nd disconti.nuous
which are independent of space and tlme,

classes~

whil.e physical

operations result in the formation of conti.nuous
unitary wholes placed in time a:nd space.
Piaget points out that physical operations i.nvol.ve
the creation of an. invariant object as such,

or the

creation of a unif'i.ed and cont;inuous spati gJ or temporal
whole,

while logical operations invol.ve t·he linki.ng

together of the i.nvariant objects or un.its of· matter
created by physica.l operations,

and arrangi.ng them in

sets of classes or numeri.ca.l colleet:i.ons wh:i.ch are
independent of· space and t.ime.
These two types of operatins are .:Lndistinguishable
in propositional form,

and correspond term for term,
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physical operations being merely a part.icular species
of log:i.cal operations,

the only difference be:i.ng that

log:i.cal operations result i.n discontinuity and physical
operati.ons in continuity"
These two types of· operati.ons are interdependent
and develop synchronously, because both are dependent on
reversib:i.lity.
The notion of reversi.bility is fundamental to
Piaget 1 s theory of the development of thought.
Reversibility is def:i.ned by Piaget as 'the
permanent possibility of return:i.ng to the starting point
of the operation in question'

[1958]

p.272).

(Inhe.lder and Piaget

Reversibility therefore implies that

every operation can be cancelLed by an :Lnverse operation.
It is on.l.y with the ach1evement of· reversib:il..ity that the
operations appl.ied to sets can. be combined into systems
of operations or group:ing.s whLch are i.n equi.libr.ium in
that every operation can be cancel.led .by an inverse
operation.

By means of' these systems the chi.ld :is ab.l.e

to combine static si.tuat.i.ons and

transf~ormatlons

:into a

single system such that every situation .is seen to be
the resu.l. t

of a particular t-ransf'ormatl.on,

and for any

transformatlon there is an i_nverse trans_f'ormati.on wh:ich
results in a logi.cally necessary return to the initial
state.

Only when operations are combined in such a

reversible system .is the child f.i.nall y able to
co-ordinate al.l perceptual relati.onehips and to be
independent of the i.mmed.iate perceptuaL s.i t:uat::ion.
the development,

Thus

co -·ord.ination and .synrhe•s.is of the

systems of logi.cal and phys.ical operat1ons just described
depends on the gradual development o:f reversibility.
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P~aget

part~cular

notes three

characterlst~cs

of

the development of thought:
l.

The devetopment f'rom the pr.~macy of.' percept~on to
the

pr~macy

2.

The

progress~ve

J.

The gradual development o.f'
He

deduct~ on.

of

descr~bes

co-ord~nat~on

of operati.ons.

revers~bi.l~ty.

these characterlstics as

of a slngle process that

def~nes

'three aspects

the evo.lutlon or reason'

(P~aget [1952] p.202), and the conservation of quantlty,
weight,

volume,

length,

area and number

~s

expla~ned

ln

terms of these three aspects of the deveLopment of
thought.

2.

Conse:rvat~on

P~aget

has

~ ts

of Quantity

(19 52) be.li.eves that the notion o.f quantity

origin w.i th the recogn.i. tion of qua.li ties and

the perceptual relationships between qualities.
relationships may be of two
1.

These

types'

The :recognition of similarities whi.ch give rise to
classificat~onso

(Symmetrica.l relat.ions of

resemblance).
2.

The recognitlon of the gross difference;,
'less

1

9

wh:ich give rise to seriations ..

1 more 1

or

(Asymmetrical

relations of difference).
He maintains that

the reeogniti.on of dif.ferences

between qualities always i.mplies quantity, and that
pr~mi ti ve

quantification .is found at the same time as

the recognltion of· qualities.
In his work on number (Piaget [1952] Chapter I), he
studies the conservation of continuous quantity in a
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situation where equal. amounts of' l.iquid are poured
into identical standard glasseso

Once the child has

agreed that the amounts are equal,

the liquid from

one glass is poured into a dif'ferent shaped glass,
e.g.,

a tall narrow glass or a short wide gl.ass,

is poured into a number of' smaller glasses,

or

and the

child is asked if the amount of llquid in the new
glass or glasses is equal to

that in the standard glass.

The development of conservat.lon in thls case
depends on the parallel development of operati.ons
applied to similarities and operations applied to
differences,

which are fi.nally co-ordinated and fused.

The operations appl.ied to similarities are those
of class-inclusion, which gTve ri6 e to the Ll.nderstanding
that the part is i.ncl uded in the who.le,
the parts is equal

to the whole,

that the sum of

and that each part is

equal to the whole minus the remaining parts,
The operations applied to dLf'ferences are those of
logical multiplication, which enable the child to take
account of several dif'.fer-encee simultaneously,

and so to

co-ordinate asymmetr.ical relations o.f dif.f'erence.
Piaget disting'!ishes between 'intensive' and

'extensive' seriationo

lntens:ive ser-J..a.t·ion i.s based on

logical mul t.iplication only,
ensure

conservat:ion~

and .is i.nsuf'f'icient to

sl:nce d:iscrim.m:i.n.a.t:ions o.f more,

less or equal can be made in certai.n situations only;
i, e,, when all. the perceptual relationships are equal.,
when only one perceptual relationsh.ip varies, or when the
perceptual relationships vary in the same direction.
When the perceptual relationships vary in opposite
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directions logical mul tip.lication is insu:f:ficient to
determine whether the quantities are equal,

or which

quantity is greater,
Extensive seriation depends on the :fusion o:f class
operations and logical multi.plication, resul.ting in the
notion o:f the unit and extensive quantification.

It is

this :fusion that enables the chil.d to understand that
what the quanti.ty loses in one dimension i t makes up in
the other,

since the whole is eomposed o:f homogeneous

parts or units which remain constant whatever their
distribution.
differences',

This is what Piaget terms

•equating the

and i t is this achievement which he

claims is the basis o:f conservation o:f quantity.
The f'oll.owing stagee of deveLopment are described
for the conserva ti.on o:f continuous quant.i t.i.es,

Stage I
At the fi.rst stage quarn1.ty is judged on the basis
of .i.mmediate.ly per(oeived perceptual relationships only,
Since these are not co-·ordinated,

the child's judgement

is based on on.ly one re.lationsh1p at

3.

time,

which his attention is immed1.ately focu.sed,
rise to contradlct;ions in his

judgement co,

that on
This gives

For exampl.e,

at one moment he may f'ocus on the level of water and
judge that one g.lass has more because the level is
higher,

but at the next moment he may f'ocus on the width

o:f the glass and judge that the other glass bas more
water because i t is wider,

The ch1ld is unable to

resolve these contrad.ic tions si.nc•e he .is unable to
co-ordinate the relationsh:ips in order to take account
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of two relationships simultaneousl.y (logical
multiplication).

The cbi.l.d is al.so unable to compose

part-whole relationships,

since when the liquid is

divided inio several small glasses he judges either that
the small glasses contain more li.quid because there are
~-more

g_lasses 9 or that the small g.lasses co.nta.i.n .less

liquid because th<cere ls less in each g.lass compared
with that in the standard.
Thus at this level there are neither operations of
partition nor of .logical mul tip.lication,

and each

judgement is i.ndependent- and i.s unco-·ordi.nated with
other judgements.

Stage II
At this stage intermedia.te :react.ions CJ.re found,
the children accepting c. one erva t ion in some (·ases but

not in others..

Thebe re-:::t.ctio:n;s _tndi<·-a.t:e the

child'~

s

first attempts to eo-ordinate; the perceptu"il
relationships and to tran&.rorm them into true operat:ional
relations.
The rirst attempts at .l.ogical mul ti.plication are
found when the child succeed;< in co ··ordl.natlng the
relationships of width and level when the levels are
made equal, but not when the levels are unequal,

or when

the child succeeds :in conservation when the difrerences
in level and width are sli.ght, but not when these
differences are more marked.
The first understandi.ng of" part:i.r:r.on occurs when the
child understands that the parts remain equal to the
whole when i t is divided lnto two parts, but not when i t
is divided into three or fbur parts.
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Thesecfirst attempts at co-ordination are not
successful,

since they are not based on a system of

reversible operations,

and theref'ore break down as soon

as the perceptual illusion of a greater or less
quantity becomes too strong.

Stage III
At this stage children show· immediate conservation.
This' conservation is based on the fusion of the
operations of logical. multiplication and those of
partition.

The .logical. mul tipLieation o:f perceptuaL

reLationships enables the chil.d to take account of
perceptual d:iff'erences simuLtaneousLy,
co-ordinate these di:fferenees.

and so to

The operations of

partition enab.le the ehild to coneeive ofc the whole as
divisible into parts whose sum is equal. to the whole.
The fusion of these operations,
of the unit,

resul t.ing i.n "the notion

enables the c.hil.d t:o understand that the

differences between the perceptual reLatlonships can
compensate one another (equatlng o.f dlfferences).
notlon of the unit is the basis of' conservatlon,

The
since

with this notion the chi.ld is able to conceive of a
quantity as divisible into an infi.nit;e number o.f units,
and a tran.sformation as simply a redi.s"tri.bution of'
these units,

the units remaini.ng constant regardless of

changes o.f .form.
The development o.f intelligence through each o.f
these stages is exp.lained in terms of' the reversibility
o.f the chiLd's thought.
At the first stage,
completely irreversi.ble.

the ch.ild's thought is
Each perception is successive
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and cannot be comb:ined w:ith any preced:ing percept:ions,
Th:is :is because they are not comb:ined into systems
which are :in equ:ilibr:ium in that every operat:ion can be
cancelled by an inverse operati.on.

I t :is because of

this :irrevers:ib:il:ity that the child is unable to
co-ord:inate the perceptual rela t:ionsh:ips,
At the second stage there is the beginn:ing of
reversibility,

wh:ich enables the chil.d to co -ordinate

the perceptual relat:ionsh:ips :in some cases.

However

this revers:ib:ility is not yet gene.ral..i.sed to all.
s.i.tuat:ions.
At the th:ird stage complete reve.rs.i.b:ility :is
reached and thought becomes :independent of the
perceptual situation.

J,

Conservat:ion of Substance,

Weight~andVolume

In their study o.f the development of phys.i.cal
quanti ties, Piaget and .Inhel.der ( 1962) .srudy rhe
development of the conse.rvat:ion of substance,

weight

and volume in the case of a p.last:ic:ine bail which is
subjected to va.r.ious transforms tion~,

For Bar-.h

transformat:ion the child i.s quesTioned as to whether
there :is now the same amount of· plasticine as before,
whether the plas t:icine is the same weight aE be.fore,
and whether i.t :is the same sl.ze (volume).

.In each case

the transformed plae;t::ic:ine i.s compared wi.th a ball
identical to the or·i.g:inal ball,
to be the same amount,

weight,

which had been agreed
8nd .si.ze as the original.

Weight was demon8trated by mean:.o of a ba.la:nce,
volume by displacement in water,

and

and in each case the
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questioning referred to these practical demonstratlons
of weight and volume,

For example, the child was asked

if the two pieces of plastlcine were placed on the
scale, would the scale balance or would one piece make
the scale go down; or he was asked if the two pieces
were placed in glasses containing the same amount of
water, would the water ln the two glasses rise to the
same level, or would the water in one glass rise to a
higher level,
They found that the conservatlon of each of these
quanti ties followed precisely the same stages of
development, and was dependent on the same operational
structures, but that there was a dlfference in the age
at whlch these conservations were achieved; conservation
of substance was achieved at about seven to eight years,
conservatlon of wei.ght at about ten years, an.d
conservation of volume from about twelve years,
they term a

I

horizontal deca.lage 1

This

,

The operatlonal structures on which these
conservations depend are said to be prec.isely the same
as those described in the case of' continuous quantity,
That is,

the parallel development or operations applied

to symmetrical. relations of resemblance (L,e,, class
operatlons of the rel.ation of parts to whole), and
asymmetrical. relations of difference (L,e,, logLcal.
mul. tiplication o.f' relations of' di ff·erenee leading to
intensive seriation), and the fusion of· these two sets
of operations by the equating of di.f'ferences, gi.ving
rise to the notion of the unit,

The stages in the

development of conservation of substance, weight and

76
volume are also precisely the same as those described in
the case of cont.i.nuous quantityo
1..

These are:

An initial stage of non-conservation,

where the child

is unable to apply part-whole operations or to
co-ordinate relations of difference,

and consequently

makes his judgements on the bas.is of only one perceptual
relationship at a time (eog.,
flat,
2.

i t ' s heavler because l t 1 s

or l t ' s bigger because i t ' s long,

etc.).

A transitional stage durlng which the ehild is able

to apply part-whole relatlonships or to co-ordlnate
relations of difference in some cases, but i.s not able
to generalise these operations to cover al.l. situations.
Thus the child may recognise conservation in some cases
but not i.n all cases o
Jo

A flnal stage of conservat1.on, ·where the chlld

immediately understands conservation as log1cally
necessary,

since he understands that any change ln form

involves only a redistribution of' the units of which
the object is composed,

these units .initlally being

granted only invari.ance of' substance,
granted lnvariance of' wei.ght,

later being

and f'ina.Lly invariance

of' volume.
Piaget and Inhelder dist:i.nguish the f'ollowing
stages in the development of· physica.l qu.ant 1ti.es o

Stage I
Non-cons ervat:ion of substance?

weight and vol_ume.,
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Stage II
A.

Intermediate reactions f'or conservation of'
substance.

B.

Conservation of substance, wi.th non-conservati.on of
weight and vo.lume.

Stage III
A.

Intermediate r8actions f'or conservation of weight.

B.

Conservation of substan.ce and weight, with nonconservati.on of" volume.,

Stage IV
A.

Intermediate reactions for conservation of volume.

B.

Conservation of substance,

weight and volume.

Stage I and Stage II A and B correspond to Stages I,
II, and III in the case of" conservation o.f conti.nuous
quanti ties.

Piaget and Tnhelder note a sl.ight decal age

between these corresponding stages, conservation of
continuous quantity being achieved at about six to seven
years, while conservati.on of" substance in the plasticine
ball situation is achieved at about seven to eight years.
(It should be noted that the terms 'quantity' and
'substance' are synonomous.,

F-or convenience and to

distinguish between Piaget's tests of conservation of
quantity in the case of" the glasses of' liquid and the
plasticine balls,

the term quantity is u.sed with ref'erence

to the f'irst situati.on and the term substance with
reference to the second situation.

This corresponds wi.th

the terminology used by Piaget :in these two tests.)
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Conservation is usually justif'ied by reference to:
l.

Compensation,

2.

Revers.ibility,

J,

Identity.
Compensation clearly refers to the equating of'

differences,

For example, the chi.ld will say

1

it 1 s long

but it's thin' i.e., what it loses in one dimension it
makes up in another.
Reversibility refers to the possibility of
returning to the initial. state, with the clear
implication that this necessarily implies conservation
e.g.,

'It's the same because if you put it back into a

ball it will be the same again•.
Explanations referring to identity seem to depend
on a simple identification e.g.,

'It's the same because

it was the same before' or 'It 1 s the same plasticine,

1

However, Piaget and Inhelder reject the view that in
these cases conservation is based on identif.ication as
such, since they point out that children showing
non-conservation also know per:fectl.y well that it is
exactly the same pl.acticine that has been changed :from
a ball into a sausage or a f'lat cake, or has been
broken up into pieces.

Tdentif'ication is therefore not

in itself' sufficient to ensure conservari.on.

They

point out that recognition o:f ident.ity cannot be based
on immediate perception, since .i.n fact the i.mmedi.ate
perception is different to the initial perception.
They there±' ore maintain that t:he recogn.t tion of'
ident:i ty can only be based on a system of· operations
linking the initial form to the present :form by means
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of a series of transformations,

and that such a system

implies operational reversibility.
Piaget and Inhelder distinguish between an
empirical return to the starti.ng point and true
reversib:ility based on operational transf'ormations.
They point out than an empirical return to the starting
point does not necessarily ensure conservation 9 since it

is not based on a system of' inverse operations and
transformations as in the case of true conservation
based on reversibility.
Since Piaget and Inhelder f'ind that conservation of
substance, weight and volume depend on the same
operational mechanism, l.t is necessary for them to
explain why these conservations are not f'ound
simultaneously; that :is, why the operations appl:ied to
quant.ity are not at the same time applied to weight and
to volume,
They explain this in terms of the gradual
differentiation of' the qualities of' substance, weight
and volume from an initial. undifferentiated global
quantity, and the greater difficul.ty of detaching
notions of we:ight and volume f'rom the subject's own
act:iv:ity (ego-centrism) and his immediate perceptions
(phenomenism).
Stage I
At the f':irst stage neither substance, weight nor
volume are conserved 9 and non·-conserva.tion

or

any one o:f'

these qualities may be attri.buted to the non-conservation
of any of the other qualities,

For exampl.e,

the child
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may say that it's more because it's bi.g, or it's big
because it's heavy.

At this initial stage qualities are

not differentiated and are associated together in a
global concept of quantity,
Stage II
Piaget and Inhelder compare the conservation of
quantity with the conservation of the perceptual object
as such, and point out that with the actual deformation
of the object what is conserved is no longer the total
perceptual object, but the sum of the elements which
constitute the object.
They state that the appearance of conservation of
substance marks the differenti.ation of substance as a
sort of support or common quality which i.s conserved
despite changes in form of the object.

They note that

the concept of substance appears at the same time as
conservation of substance,

The one does not precede the

other, and substance is only recognised as a separate
and independent coneept when it becomes subjeet to
composition, quanti.fication, and eonservation.

At this

level substanee is differentiated :from and becomes
independent of weight and vo.lume, which remai.n
undifferentiated and global and are not yet subject to
synthesis and composition, and cannot therefore be
quantified or conserved.
Stage III
The concept o:f ·weight develops later than that o:f
substance beeause it is at :first assi.mi.lated to the

Sl
child's own sensory impression o:f weight.

For example,

the ball is judged to be heavier because it :feels
heavier in the hand since the weight is concentrated
in one part.

Invariance of weight is therefore not

attributed to the homogeneous parts of substance since a
redistribution of parts results in a difference in the
.sensory impression of weight.

The concept of weight

therefore remains ego-centric and tied to the child's
own activity and tactile-muscular impressions.

The

children's explanations indicate that weight is
conceived as a force which .is not homogeneous and
proportional to its mass, but depends on the particular
form or concentration of its elements.

For example,

the ball may be judged to be heavier because it is
1

tight 1

,

while the pieces are said to be lighter

because they are 'loose•.

Alternatively,

judgements

may be made accordi.ng to the amount of matter in
contact with the balance.

For example, the flattened

piece may be judged heavier because there is more
plasticine touching the balance, whi.le the ball is
judged lighter because only a small part o:f the
plasticine touches the balance,
All these judgements are subject to contradictions,
since with increasing change in form the children tend
to change their criteria, or they wi.ll employ
conflicting criteria,

For example, a child may :first

state that the l.ong piece is heavier because it is
stretched, but at the next moment he wi.l.l state that it
is lighter because it is loose.
Piaget and Inhelder also found that weight was not
conserved with a change o:f position.

I:f two identical
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long pieces were judged to be the same weight, and one
was then turned 90° so that one piece was placed
horizontally and the other vertically, the vertical
piece was usually judged to be lighter, the child
comparing only the width of the vertical piece with the
length of the horizontal p.iece.

Non-conservation of

weight was also found with movement.

If two identical

balls were judged to be equal, and one ball was then
rotated on a string,

the children usually judged that

the ball which moved was heavier, apparently because it
was believed in some way to have assimilated to its
weight the force that was used to turn it.

Alternatively,

the moved ball might be judged to be lighter, because i.t
is supported or held up by the string.
Weight is therefore not yet differentiated as an
objective quantity but is confused with notions of mass,
concentration, and force, and is assimilated to the
child's subjective and tactile-muscular impressions of
weight rather than to a grouping of independent and
objective relations.

Conservation of weight therefore

depends on decentration from subjective notions of
weight and the attachment of weight to the object itself,
so that weight can become objective and can be
incorporated into an operational grouping of relations.
This process follows the same development as in the case
of' substance, with the gradual composi ti.on and
co-ordination of relations of weight as these are
detached from subjective impress.ions and become
objective, and invariance of weight is attached to the
units of matter or substance.

It is facilitated by the

prior construction of the operational grouping in the
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case of substance, since the new operations relating to
weight are inserted into the group of operations already
established for the object.
Stage IV
J·ust as the recognition of homogeneous parts is not
in itself sufficient to ensure conservation of weight,
this recognition is also not sufficient to ensure
conservation of volume,

since volume is at first

believed to vary according to the compression or
decompression of the elements of matter.

Conservation

of volume therefore requires one further co-ordination,
that between quantity of matter and the concentration
of elements.

To achieve conservation of volume the

child must understand that the units of matter neither
dilate nor compress in the course of transformation.
It is this understanding which is still lacking at
Stage III B, where the children show conservation of
substance and weight but do not conserve volume.

At

this stage the children may judge volume according to
whether the object is 'round',
pieces',

1

loose',

'spread out',

'all together' and so on.

'in little
These

judgements are made because the child believes that the
quantity of matter may be compressed or dilated duri.ng
transformation, and that the parts therefore do not
maintain a constant volume.

They are therefore reduced

to judging volume according to perceptual relationships,
just as they had done previously in the case of
substance and weight, and since their criteria are not
objective they are constantly changing, and the child
may oscillate between two judgements or give contradictory
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answers according to the particular aspect of the
situation on which he focuses attention.
Conservation of volume is finally achieved at
Stage IV B, and depends on both an atomistic schema
and the elaboration of relati.ons of concentration and
of density.

In a later work Inhelder and Piaget (1958)

point out that the concept of' volume presupposes the
ability to handle proportions, which .is only achieved
at the formal level of thought which is reached at
about 12 years.

Once these schemas have been achieved

volume can become differentiated as an objective
quality subject to quantification,

whose relations can

be composed and co-ordinated by logical operations, and
inserted .into operational groupings which are then
co-ordinated with the groupings rel.evant to substance
and weight.

The final achievement of conservation of

volume therefore follows the same process of· compos:i tion
and co-ordination of relations as seen in the case of
substance and weight, and when conservation of volume
is finally achieved it is justified by reference to
conservation of substance and weight, s.ince these three
qualities are again seen to be interdependent such that
conservation of each one impl.i.es conservation of each of
the others.

4.

Conservation of Number
Piaget first studied conservation of number in a

situation where rows of objects were p.laced in one-one
correspondence, and the correspondence was then broken
down by lengthening or shorteni.ng one row, or changing

(';,
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one row into a heap,

and the child questioned as to the

equality of the two sets of obJects.

Two types of

one-one correspondence were studied; that in which
complementary objects were placed in one-·one
correspondence (e.g.,

eggs and egg-cups),

and that in

which identical objects were placed in one-one
correspondence (e,.g,.,

counters or sweets)o

He found that conservation of number in this
situation followed precisely the same stages of
development as in the case of' conservation of' continuous
quantities,

and depended on the development of' the same

logical operations.
at Stage III,

Conservati.on was f'inally achieved

at about six to seven years.

Later work

in G'eneva has indicated that conservati.on of number may
depend on the number of el.ements involved in the
situation,

and that conservati.on of larger numbers (20 to

30) may be achieved at a .later age than the conservat.ion
of' the small numbers (six or seven) used .in this
particular situation,

This phenomenon Piaget has

termed 'progressive arithmetisation'

[1960]).

(Piaget

Conservation of number was also f'ound at about
seven years in the test which he u"ed to study
conservation of volume (Piaget, Inhelder and Szemi.nska

[1960] ch.XIV),

I.n this test the child was required to

build a number of unit blocks into a block oi exactl.y
the same volume as that of a given block, but
constructed on a base o.f a di.ff'erent

si':<~e.

The child

was also asked to compare the volumes of' di.f'f'erent
shaped blocks,

and to judge whether o:r· not

displace the same amount of' water.

they would

Th1s test therefore

parallel.s that of' conservation of the volume of the ball
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ln this test Pi.aget was particularly

of plasticine.

concerned with the measurement of volume,

However,

he

found that the conservation of the actua.l number of unit
blocks was achieved at precisely the same stage of
development as conservation of number and quantity,
established in his previous studies,
ITI,

at about six to seven years.

that is,

as

at Stage

He states that this

conservation depends on precisely the same operations
as conservation of quan.ti ty,

i.e.,

multiplication and c.lass inclusion.

operatio.ns o.:f logical
He distinguishes

conservation of number in this case :from conservation of
interior volume,

which depends on the co-ordi.nation of

the infra-logical operations of sub-division an.d change
of position,

and conservation of occupied volume,

which

depends on the synthesis of these operations.

5.

Conservat.ion of Length and Area
Piaget 1 s

study o.f length and area .f'orms a part of

his work on the development of geomet:ri.cal concepts
(Piaget, Inhelder and Szeminska [1960 J),

which .is a

continuation of his study of the developmen:t of· spati.al
concepts

(Piaget and Inhe.lder

[1956]).

Ln the l.atte:r

work Piaget and Inhelder f'ound that topologtcal notions
o:f space are developed before projective and Eucl.ldlan
notions,

which develop synchronously at a later level

and are :finally achieved at the stage o:f concrete
operations.

The work on geometri.eal. r.oneept H ro tudies in

more detai.l the development of' Eucli.dia:n concepts of
space,

and parti.cular:Ly the devel.opment of me8.surement.

Piaget regards conservation as bas'i<• to the
development of Eucl:idian eoneepts and measurement.

He
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points out that topoJ.ogi.cal and projective notions are
not suff.icient to br:ing about conservat:ion of spat:ial
objects (length, area, distance); the conservat:ion of
wholes as :in topolog:ical nesting series not imply:ing
conservat:ion of the spati.al object.
He argues that the conservation and measurement of
spatial. objects depends on the development of phys:icaJ.
or :infra-J.ogical operations, which parallel the J.og:ical
operations determin:ing conservati.on of class and number
(see pp.65-8).
A.

Conservation of Length
Piaget d:istingu:ishes between filled space (length)

and empty space (distance).

He ma:inta:ins that initiaJ.J.y

the ch:ild considers length and distance as independent,
and is unable to re.late or to co-ordinate them into a
common spatial framework.

This results i.n non·-

conservat:ion of both length and distance.

When the

child is able to co-ordinate length an.d distance and to
recognise that solid objects occupy sites wh:ich remain
constant regardless of whether they are empty or f:illed,
he is able to conceive of space as a container or system
of reference which is independent of its particular
content..,

It is this recognition that enables the child

to understand conservation of length and di.stance.
This is achieved by the deve.lopment of two sets of
operations, wh:ich are :init:iall.y independent but are
gradually co-ordinated and finall.y synthesi.sed.
operational groupings are:

These
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l.

Operations of order and change of position
These determine the asymmetrical relations between

points on a line, i.e., A precedes B, B precedes C, and
the order ABC, or its inverse CBA, remains invariant.
Initially a change of pos.ition is seen only as a
change in the end point, i.e., in positional order,
since the child :fails to take account of the interval
between the starting point and the end point.

In order

to achieve an operational concept of change of position,
it is necessary to relate the change of posit.ion to a
system of fixed sites, i.e., a co-ordinated reference
system, such that an object or a path of movement is
seen in terms of an ordered system of points and
intervals.

2.

Operations of sub-division
These determine the symmetrical relations constituted

by the .intervals between ordered points, which form an
enclosing or nesting series (i.e., part-whole
relationships).
filled sites.

These intervals may apply to empty or
To achieve operational sub-division, these

intervals must be related to a system of fixed sites,
which ensures conservation of the interval,
The achievement of these two groupi.ngs are
interdependent, since the achievement of operational
change of posi.tion depends on recognition of the interval
between two points, whi.le the recogniti.on of invariant
intervals is dependent on the ordering of the
asymmetrical relations f'rom which the interval. re.lations
are extracted.

Conservation of .length therefore depends

on the co-ordination of operations of change of position
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and sub-division, such that these two groupings are
simultaneously applied, and these two groupings in turn
depend on the co-ordinati.on of empty and £'illed spaces
which enables the recognition of a common spatial medium
which can be used to establish fixed reference points.
P.iaget maintains that operations of measurement
depend on the synthesis of these two groupings which
results in the recognition of the unit and consequently
unit iterati.on.

He says that this is achi.eved when

sub-division is generalised to cover transitive
relations between successive portions of a given length,
and change of position is generalised to cover
comparison of parts,

Generalised sub-division therefore

enables the child to think of a unit as forming a part
of any number of wholes, that is, as an elementary
common part.

But this can only be achieved together

with generalised change of pos 1 tion, which enab.les the
child to concei.ve of the unit part as be.rng 'lpp.lied
indefinite.ly in a continuous and contiguous seri.es of
changes of pos.i ti.on.

Unit iteration, which is the

basis of measurement, therefore depends on the synthesis
of operations o:f change o:f position and ;;ub-·d:ivision.
He points out that number, the arithmetical unit,
is simll.ar.ly a synthes.is o£' a class and an asymmetrical
relat:ion.

However, in the case of length,

the notion of

the un:it invo.lves the •arbitrary disintegratJ.on o:f a
contlnuous whole 1

,

and the elaborati.on of' the metric

uni.t is much slower than that o£' the arithmetical unit,
and marks not the beginning o£ the achievement o:f
operat:iona.l thinking, as in number, but the f'i.nal. stage.
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The test on conservation of' length u.sed in the
present study is based on that described by P:iaget et al.•
(1960) in Chapter IV of thls work.
They first examined the questlon as to whether the
estimatlon of' length in terms of the interval between
the end polnts of an object was itself the end stage of
a developmental process. They studi.ed this questlon by
asking the children to compare the lengths of two sticks,
one oi' which was stralght and the other curved i.n a
zig-zag fashion.

The end points o.f the two sticks were

made to coincide.

The child was questioned as to

whether or not the two sticks were the same length,

and

whether i f two little men or ants were to walk along the
sticks,

they would have t:he same distance to wal.k.

The

child was encouraged to run his ringers al.ong the sticks
when comparing the lengths.
straightened,

so that i t was seen to be longer than the

straight stick,
position,

The curved stiek was then

and was then put back to its orig.inal

the child being questioned arter both these

changes.
The following stages or deve.lopment: were
distinguished:
Stage I
The younger children, up to about .flve years,
the lengths :i.n terms or their end points only.

judged

They

therefore judged the .lengths to be the same :i..f their
end points coincided,

regardless of' the rectilinear.i.ty

or curvi.lineari ty of' the 1. engths.

They state that t:hi.s

cannot be explained as due to the fa.ilure of' the child
to differentiate between the length o:f the .line and the
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rectilinear distance between its end points,

since they

have shown that at this stage the child ascribes distance
only to empty spaces,

and that distance i.tse.lf is not

judged in terms of' the relation between the end points,
but only in terms of the point nearest or .furthest from
the subject.

They therefore explain the responses of

this stage as due to the fact that the child fails to
take into account the composition of lengths,

so that

his cri t eri.on of length is based only on the order of the
end-points.

The child's judgement is not influenced by

the suggestion of movement,

either in the case of the

litt.le men or ants walking along the sticks,

or when

he is asked to run his finger al.ong the sticks.

When

the curved length is straightened he i.mmed.iately sees
that i.t is longer than the straight stick,

but as soon

as i t is returned to i.T s or:Lginal poei tion he again
judges i t to be the same length as the straight sti.ck.
Stage .II A
At this level the chi.ld shows the f':irs t

in tui.ti ve

compositions o.f' length in that he judges that the curved
stick is longer when movement along the sti.ck i.s
suggested,

However, he reverts to his judgement that the

sticks are the same l.ength when he makes a

judgement of

the static situati.on.
Stage II B
The child achieves a correct sol.ution by means of
intuitive articul.ati.ons.

Piaget argues that composition

of length at this stage is stil.l intuit:ive since the
children 1 s

judgements are stil.l expressed i.n terms of the
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end-points,

i.e.,

the children judge that the curved

stick is .longer becau.:oe if' i.t was straightened i t wou.ld
'jut out•.
Stage _[L[
At this stage th.e ch.i.l.d ach:Leves op<erat ional

composition o£' t.be lengthso
responses at.

Ste~ge

distlnguished,

H•Yweve.r;i

Ln. tl1..Ls test

II B and Stage TIT etre not

and presumab.ly i t .is not ai.ways possible

to determine whether a ro rrect answer belongs to Stage
II B or to Stage ITT.
Piaget then goes on to study conservation o:f .length,
He f'irst showed the subjects two straight sti.cks o:f
equal l.ength, placed parallel and with thei.r ends
coinciding.

The eh.ildren a.ll judged the eticks to be

the same .length.
or two ems.,

One stick was then moved :forward one

and the chil.d was asked

were the same .length,

.tt· the two sticks

and if not, whi.ch was longer.

The sticks were also placed in varlous other posi.tlons,
e.g.,

at an acute or rlght angle,

to form a T,

and ·with

one pLaced ob.li.que to the other,
On the basi.s o.f' the ehLldren' s

r<esporJses

the

±'ol.lowing stages of.' development were d:iE-t.inguishedo
Stage I

and Stage II A

Ini t:ial.ly the chi1 dren f'al.led to take account of
both ends o:f the stick si.multaneously,

and judged length

only in terms o:f' the order of their end po.int s.

Piaget

poinis out that these .judgements are rel.ated to
topo.logica.l intuitions of." 8patia.l order rather than to
Euclidian concepts of change o:f pos:i.tion which :Lmp.ly
conservation of l.ength.
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The majority of the chil.dren fol.l.owed the l.eading
extremity of the movi.ng sti.ck with their eyes,

and so

judged the stick that had been moved to be longer,

s:Lnce

:Lt was now 'ahead' of' the other st:ick.
Some o.f the children attended to one side only,

and

judged according to wh:ich stick overl.apped the other at
th:Ls s:ide,

regardl.ess of whether this was the stick that

had been moved or the stationary stick.
Other chi.ldren s:Lrnply judged that the stick was
longer because :it had changed its position,

wi.thout

troub.ling to exarn:ine its point of arrival..

If both

sticks were moved,

then both sticks wou.ld be judged to

be .longer.
A f'ew children concentrated on the tra:il.ing end of
the mov:ing stick,

and thus

ju.dged the .st:ati.onary stick

to be longer since i t now overl.apped the other.
Pi.aget states t:hat these resul.t.s :l..ndi.cate that
non-conservati.on of' length can be attr1.buted to the
absence of an independent reference system to which the
movement can be related.

The child cannot relate the

movement to such a ref'erence system since he .is unable
to take into account the interval between the two
extremities of' the stick.

Since the uh:ild is unable to

take account of the .interval between the end points,

or

to relate the cha:nge of position to a reference system
o:f :fixed sites, h.is judgements of length can be made
only i.n terms of the relative pos:i t:ions of their end
polnts~

i.,e.,

9

of· stati.c relations of· order.,
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Stage II B
At thi.s level a number of responses intermed.iate
to those of the prev.ious and the subsequent stages are
found.

These responses result from a number of

intuitive regulations which precede the development of
operat.ional con.se.rvati.on..

The fo.llowing translt:iona.l

stages are distinguished.
1.

A perceptual. regulation,

such that where the stagger

is less relative to the total length of the sticks,

a

judgement of' equality may be made.
2.

An intuitive regulation which results from the

decentring of attent.ion,

such that the chi.ld notices that

when one stick is .longer on the l.eft,
on the right.

the other is longer

This regulation marks the beg.inni.ng of a

relationship between the two extremi.ties.

Some of the

chl..ldren are abl.e to achieve an intuitive conservation
by means of thls regu.lation,

while others may resort to

judging that both sti.cks are now longer •
.3,

A more advan.ced intuitive regulation is found when

the child recognises that: the sticks are equal when both
are moved si.mul.taneously in opposite directions, but not
when only one stick i.s moved.

4,

An empirical reversibi.li ty is shown by some children

who return the sticks to their original po,dtion before
judging that they are equal.

Piaget mai.ntains that this

action illustrate" the child'"" uncertainty as to
eonservati.on,

and t:hat the action of' returning the sticks

to their original position does not :imply operational
reversi.bili ty but is simpl.y an intuitive retu:rn to

the
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startlng point.

Howevex,

thls response loreshadows

operational reversi_blli ty.

5.

Final.ly a number of responses are :found where the

chlld eventually achieves a tentati.ve conservation by
intultive compensations derlved :from contradlctory
comparisons..

How·ever,

these respon;ses are d:i.stingu:ished

from those at the operati.onal level,

slnce at th.is level

the children do not regard conservation as l.ogically
necessary, and their conservat:ion :is not based on an
exact compensatlon o:f the spaees lef't empty and the
eorrespond:ing spaees that are :f:illed,

The ehll.dren

simply guess at eonservation on the bas:is o:f lntuit:ive

compensatlons.
Stage III
At thi.s .level operat:ional eonservation based on
compost tion of length :is :found.

This is ach:ieved when

the ehild is able to compose and

eo~o.rdinate

empty and

filled spaces and to relate ehangeE o:f posi.rion to a
system of :fixed sites.

Wh:ile a number of' ch:ildren appear

to base the:ir judgement of eonservati.on on s:imple
ident:ity ('They are the same because they were t:he same
belore

1 )

P:iaget po:ints out that at earlier levels the

children knew that the sti.cks were the same but d:id not
show conservat:ion,

and thus identl:fi.cat:ion .i.s not in

itself suf'f·lcient to ensure conservation ..

Some of the

children who are in the process of achieving
conservation or who have just achieved it give responses
which indicate how they arrived at conservat:ion.

The

explanation 'They're both the same but they're p.laced
differently' illustrates the subject's recognition that
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a change o:f position does not involve simply a changed
positional order, but must be related to a :fixed
reference system,

Exact compensation of :f.illed an.d

empty spaces is illustrated by references to the :fact
that the space left empty by the movement is exactly
compensated by the space now filled,

so that the

overall length of the object remains constant.
B.

Conservation of Area
Piaget maintains that conservation of area depends

on the same basi.c operations as conservati.on

i.e.,

of~

length,

the development and co-ordination of operations

of order and change of position and operations of
sub-divis.ion, which i.n turn depend on the recognition
o:f a common spatial medium which provides a system of
:fixed sites as a :framework of reference.

They point

out that a direct study of conservat:i.on of area is
difficult,

since physically an area cannot. be entirely

dissociated :from the physical object and the chi.ldren' s
use and understanding of the terms referring to area
cannot always be interpreted with certainty, since they
may be confusi.ng area ·with some other dimensi.on or w·l th

matter as such.

An example of such a confusion .is

illustrated by the response of Cri (f1ve years six
months):

1

~ "oNo ~

there~ s

more room on here (intact

rectangle) because there (the other figure)
(Piaget et al.

[1960] p. 276).

i.ts thin ...

1

In thi.s case the child is

confusing the thickness of the cardboard with its
surface areao
Piaget suggests that th1s inability to dLfferentiate
area :from solid matter is related to the inability of
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children at this .level to dissociate the not:ion of a
'site' from the object whi.ch occupies this site.
A further d:ifficu.lty in understanding the notion of
area is that a rearrangement of parts results in a
figure that is quali.tati.vel.y new,

and whose peri.meter
1
wil1 be a1tered with a change .in f'orm.
It is

therefore more diffieult to abstract

•area' from the

shape enclosed by a given perimeter,

than to abstract,

for examp1e,
objects.

'number' from a given set of diserete

While a similar dif:ficulty is also present

in the case of length,

i t is possible in this case to

introduce the concept of movement to dissociate the
notion of length from qualitative shape.
Because of the poseible ambiguity of' the children 1 s
responses i.n the d.irect study of coneervati.on of area,
the investigation of con.servation o.f· area was started
with a study of compositi.on of' area." ·Ln a

s~.tuation

where comp.lementary areas could be made congruent by a
rearrangement of' parts.
In this test two identical sheets of' green
cardboard,

representing .f·iel.ds of grass,

were set before

the child,

and a wooden cow was pl.a.eed i.n each f':i.e.ld.

The children a.l1 agreed that t•he two cows wou.l.d have the
same amount of green grass to eat.
then placed in one field,

A wooden house was

and al.1. the chil.dren agreed

that this fiel.d would now have less

gras.~

for the cow to

1

The chi.l.d' s understanding o.f the relation between area
and perimeter .in transf'ormat.ions of a f'igure encl.osed
by the same length o.f stri.ng has been studi.ed by
Vinh-Bang (1965).
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eat,

since the house covered a pa,rt of the grass.

An

identical house was then placed on the other f:ield and
the ch:ildren understood that the two cows would now have
the same amount of grass, since each had an i,dent:ical
house on h:is :field.
add:ing one house to

The procedure was then to cont,inue
ea~,h

i'ie1d si,multaneousl,y,

the

houses in one field being placed side by side in one
corner o:f the :field,

and the houses in the other :field

be:ing placed at random,

thus givi,ng the perceptual

appearance of a Targer amount of green on one field than
on the other.

After each pair o:f houses was added the

child was quest,ioned as to the equality of' the amount of
grass that the two cows had to eat.
The fol,lowing stages of' development were
distinguished:
Stage I
Not possible to pursue the enqui,ry.
Stage II A
At this level the ch:i.ldren ref'u8ed to admit that
the remaining areas of grass,land were equal when the
position of the houses on the

two f'i,elds wa,s different.

This W'aS sometimes noted w:i,th the very ,first pair of
houses i,£ the posit1on of' one of' the housec was altered
af'ter the child's :initial ,judgement of equa,l:i,ty.

Some

children recognised the equa,l:i ty of' t:he remaining
grassland up to two or three houses.

Piaget states that

the elementary eomposition o,f thLs irLi.tial identity ,is
dependent on 'quasi,_,pe:rceptual anLL<::t,pat:ions or
reconstructions',

which are dependent on perceptual

mechanisms and are not based on images or representation.
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Stage II B
At thi.s leve.l a range of' :intermedi.ate responses
was found; up to a certain number of houses the ehi.ldren
wou.ld adm:it that

the rema:in:ing grassland was equal., but

at a certain point the :infl.uence of· the perceptual
con.figurat.ion became too strong,

and the cblld judged

that the field with the greater apparent expanse of
green had more grass,

even though he knew that the number

of houses on the tw·o fields was equal.

Some of the

chlldren show·ed a eonti.nual eonLllet between operation
and intuition,

in that as soon as they were reminded of

the equality of the houses they judged identity of the
rernalning grassland, but at the next moment or at the
next pair of houses they judged non-·equal.ity unti.l they
were again rem:inded of· the equality of the houses.
Pia get states that t.he a:rti.eulated i.ntui tlons of
this stage are due to elementary transf'ormati.ons, which
are distinguished f·rom true operations :in their lack of
mobility,

revers:ibil.i ty,

and generalisation.

Thus the

identity of the remai.n:ing grassl.and based on the
equality of the houses has to be worked our f··or each new
si.tuation,

and may break down ·when the child' cs attention

is diverted f'rom the equal..ity of· the houses to

the

apparently greater e:xpan.se of gras2.land :in one fi.e.ld.
Stage III
At this stage the child shows i.mmediat8 operat.ional
composi.tion,

through which the equal iry and hence the

conservation o£· the rema_ini.ng areas

Iogical1.y necessary,
houses on the fi.e1.d.

i.~

r·ecogni.sed a.s

ctnd is e.xtended to any number of
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A complete continuity was shown in the a.lmost
imperceptible gradation rrom compl.ete f'a:i.lure of al.l
composition,

through Hl.ementary compos.i tion based on

perceptual. regulations and intui.tive regulati.ons,
first simple, based only on a

static image,

at

ctnd then

arti,cu1B.ted 9 'ba.Bed on e.l.ementary trans.rormati,ons

~

and

final.ly to operational composit:ion wb.:ich :is genera.lised
to all situations.

'Each new brick whi.ch ean be added

without disturbing the reeogn:iti.on of equality marks a
step forward in development ••• '

(Piaget et al.

[1960]

p.267).
They state that conservati.on of area .is found at
the same level·as conservation of length,

_since they

depend on the same basi.<c operations.
The present problem requires eompo.ci t1.ons o£ area
by adding and subtracting parts which are eub-divisions
of a whole, but Pi.aget states that the faiLure to solve
this problem is due to non-conservat:i.on.

That is,

the

children fail to understand that equal parts subtracted
from equal wcholes leave equal remainders because they do
not conserve the areas of the houses when their
posi.tions are c.hangedJ nor thE<
when the parts are rearranged.

area,~.

of.' empty '-3:pa.ce

rhe sol.·uti.on. tO thls

problem therefore depend:o, on conservation,
In analysing this problem, Piaget concludes that
the conservation of" the grassland reqcLires co-ordi.nat.ion
between the area o£' the
a:rea or grass.land.

hou~

eoc ':U1d the complementary

Thus he states ran on.Ly be ach.ieved

by the construction o.f a

co -·ordinate eystem of" reference.

However, he had previously determined that the
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construction of such a system is found only at Stage
III B (nine to ten years), although this problem is
successfully solved at Stage III A (seven years).

He

therefore has to explain why the children are able to
solve this problem at this level.
He thererore undertook a second study of' composition
of area, in which the total area was an irregular figure,
and the enclosed area was made up or parts which could
be fitted together in different ways,

This was

presented as a potato plot, which could be made square
or rectangular by the rearrangement of its parts,

and

which was placed in the middle of a field of grass.
this case he found,

as he had predicted,

In

that

conservation of the enclosed area (the potato plot) was
found at Stage III A, while conservation or the
complementary area (the remaining green field) was found
only at Stage I.II B, when the child was able to
construct a complete system of reference to co-·ordinate
the complementary areas.
Piaget suggests that in the case of the identical
houses the problem is made easier for the child because
the identity of the houses is po.inted out to him at the
start or the test' and his attention is immediately
directed to the remaining area,
the relevant operations.

to which be can apply

He sugg·ests that the problem or

the potato pl.ot is more difficult .for the child because
he has first to solve the problem of the enclosed area,
and his attention .is not di.rected t.o the complementary
area.

He states that the child has there.fore to solve

two separate problems,

and does not receive any guldance
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from the experimenter as to the complementarity of· the

areas.

6.

Discussion of Pia£;et 1 s Theory of the Development of
Conservation
In the preceding d.i.scussion an atrempt has been made

to present Piaget 1 s

theory o.f the development of

conservation as understood from the various writings of
Piaget and his collaborators.
to evaluate this theory,

No attempt has been made

and such an evaluati.on will be

left to the final section of· this work when his theory
will be discussed in relati.on to the find.ings of other
studies and of the present study.

However,

i.t does seem

to be necessary at this point to note some of' the
apparent inconsistencies or conf'usLons i.n the theory as
i t has been out .lined here.
1.

Piaget 's emphasis on the int.erdependence of the

var.ious developing proces.,es frequentLy appe"t.rs to resu.lt
in a c.ircular argument, 1. e. , A is the cause of' B and B
is the cause of A.
Flavell.

Ibis tendency is al.so noted by

(196.3), who srates:

Al. though Piaget is not as speci.:fi.c and clear here
as one might wish, rhe presumption ie rhat the
circle just- av-oids being a vi.ciou.s one by vLrt:ue
of the fact th8t: development proceeds by very small
increments; tiny advances :in one area ( vi.a the
usual rneehan:i.sm o.f decentrati.o.n ·with p:rog-:r-essi.ve
equiLibration etc.) pave the way for eimilar1.y
small. advances i.n anot.her; the~e advaneces the.n
redound to the developmental advantage of the
first area, and so the spi.ral econtLnues through
ontogenesi.s (FlaveLl [1963J p.Jl8).
Piaget attributes this r:ircli1 ar argu.m8nt
himself.

to the child

With reference to conservation of area and

LO.'.l

volume he states;
The argument is (". i.reu.lar :I si ..nf: e compene.at:ion
between empty spaces and new.l.y occupied spaces
depends on the i.nva.ri.ance or area and vol:ume
despi.te changes in po.si.ti.on, and the latter
depends on the awareness of' compensationo
But
aLthough circular (and the same .i.s true o:f the
conservation of" length) :it is thi~ :rea.soni.ng
which enables the child to co-ordi.nate .subdivi..sion and change o:f positi.on, a:n.d hence to
recognise the conservati.on o.f~ area and vol,ume
when objects are subjected to modi:f.ications o:f
shape (Pi.aget et:_ ~lo [1960] po395) o
Reversibii.i ty i.s a.lso seen to be i.nterdependent
with other developments,

such that it both leads to and

.is i.tself dependent on the development of ot:her

processes.,
In c ons.ider:ing

that Pi.aget: 1 .s ma:Ln
development,
development o

t

hL" problem .it .should be no ted

c:!OTLeern

"1.6

rather th-'l.n to

·to !.lnf·-o·t,;-e:.r the p:r-oc-e'.::'bes of·

~pecify

In des<. ri hi.ng the tnt

the

prect~e

erdepeend~m.<.

processes :be L:3 t:he.r-e.f'o:re de_-::-.e.r.tb.i:ng ·Mr.ha.r

occur in t:h& developmenr of t:hesb
2"

Pi.aget ~ s

causes of

e of thought

nt> t·lnd.t:--- ·to

p:coe-es.7e_~"

d:istinf:T.ion between log'i.{.-8.1 opera.t:i.ons Blld

al.

phys1ea.l or

be enti.rely eonEi.stent·a

operar~one

In h:i.-:

of phycdca.l quantitie;, (Piaget

li!l~';·.rk

doe~

OD

not dppaar to

tb_e deve.l o pment

J

-'l.nd Inhedde.r ! 1962 .l and
(Pi.aget

on the conservat:i.on. of· ..:.:onL:i.nuo-ue- qnarlt ·i tie:::
[1952]) he makes i.t quite clear that

w.h:1.le the i.nva:ri.ance

<IDf the phy.s.ical qua.nt:t.ti.es depend on

ph:y~H

a1. operati.ons,

the conservation of these quanti ties depend on log.i.cal

operat.ions a

He a.l

EO

stateE tha.t t•oth Iogh·a1

physical operations are .f'ound i.n every

every phys:ica.l construct:i.on,.

However~

and

al and :tn

Ln hLs work on

104
spatial concepts and on the conservatcion and measurement
of length,

area and volume he makes no ref"erence at all

to logical operations,

and appears to 5tate that

the

conservation of these quaLities is entirely dependent on
infra-l.ogical operations o

This gi.ves rise to the apparent

inconsistency that conservat :Lon of the volume of" a
plasticine ball is said to depend on logical operations,
while conservation of" the volume of a block made up of
unit blocks depends on .inf"ra··logica.l. operationso

This

apparent inconsistency may be due si.mply to a di.f"ference
of emphasiso

That is, Pi.aget may recognl;,e that in aLl.

cases conservatlon is dependent on the s:imu1.taneous
deveLopment of" both .logical. an.d i.n:f·ra-logi.eal.
operations 9

but .in some cases he

conf·lne-~

h:i.::- d:Lscussion

to the development of· one set o:f operations,

other cases

concent.r~Tes

set of operat.i.onso
order to be

eons:i~t

and in

on the dev·el.oprnent of

F"or example,

tb.e other

it would appear that in

&nt ·wi. th hi':! earl1.e:r ·w-:r-i t :i:ng-:2-?

the

estabLishment of the invar1ance o:f the pa.rts making up a
.length or an area shoul.d be attr:Lbuted to Jnt·ra-Iogical
operati.onsy

wh·ile t:.he c.nn.s-.e:r-·var:i.on of 1eng-th or area

shou.ld be att r1.buted teo logu al optora tion~
the invariant

a.ppLi.ed to

parts of length and arBa wbu b have been

constitutced by the

infra~.logi.cal

operatJ..'JfL' o

in his di_scuss1.on of t:he conserva.t:i.on o:f
area P.iaget makes :no refere:nce to .lo
On the other hand,

to imply only one set

Ler.tgt.h and

31. operatt.ons(>

i.t mo.y be que9tl.on.ed whet.hfJr he

intends to impiy by log.ical and
two sepa.r-at:e s·.et.s of·

However~

operat:ton.~ ~

inLra~

l.og.tc "·1 operat1ons

oT whe:th.e:r he Lntends

of operari.onb wh.ich when appli.ed

to discrete object:s become logical operat:ions and when
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applied to a singl.e conti.nuous whole become infralogical operations.

Hi.s dlstincti.on between .logical.

and infra-logical operations in his study o:f space
(Piaget and Inhelder [19 56] pp. 4.57-63) would appear to
support the :first of these possibilities,

wh.Lle his

discussion o:f the relation between logical and physi.cal
operations in the case o.f physical quant:ities (Piaget
and Inhelder [1962] pp.271-80) wou.ld appear,
to support the second possibility.

in parts,

Which of these

:interpretations is correct is theref·ore not: cl.ear
:from his writings.

J.

Piaget 1 s explanation for the discrepancy in his

findings on the conservation o.f complementary area ln
the case of the houses and i.n the cat>e of· the potato
plot would seem to be dubious on severa1 grocmds.
These are;
1.

The initial. i.dentity o.f the potato plots is po:inted

out to the child,
is pointed out,

just as the .i.denr.1.ty o:f the houses

and the child recognises

the equality

o:f the complementary areas so .long as the shape an.d
position of the plots .is identical,

just a.s he

recognised the equality of· the complementary ares when
the houses "'ere p.laced in i.denrical arrangements on
the two f·ields.
2.

The :fact that t:he identity of the house<S i.E pointed

out to the child does not neces:'a.rily imp.ly th'1t he

conserves the area of t:b.e houses"

In J'act,

Piaget noted

that the child may judge that when the hou',85 are
scattered there are more houBes"

:found in our own results.

Th.ts tenden't>Y was. a.lso

It cannot thereLore be

.106

assumed t.hat .in the case of

the houses the equal.1ty of

the area of the houses is accepted by t.he ehi.ld,

and

that his only prohlem is that of' the complementary area.

J,

The child's attention is directed to the

complementary a.rea in the problem of' the pot;ato p.lots as
soon as he is a.sked i.f the remaining area .is equal,

just

as hi.s attention is d1.rected to the complementary area
in the case of the houses.

4.

If the conservation of the comp.lementary area

depends on the co-ordination of the parti.al an.d the
complementary areas by means of a co-ordinate system of
reference,

the child should be unable to solve this

probl.em operationally be.fore he is able to construct the
necessary co-ordinate system,

reg'l.rdle.s,s of· w.hetcher or

not his attenrion is d;trected to tbe complemHot'lry area.
Tbe only essent.ial difTerence between
tests appears to be t;b,a.t: in t:he

e:3.,~-e

partial area i.s made up of Identical
counted,

ot~

the

th~;se

two

hou~-es

the

unit,s whictl. can be

whereas i.n the casB of' the potato ptot

the

parti.al area :is not sub·-d:lv:i.ded into unit·.:: ::lnd there i.s
no way of· checking its equa.lt.ty once thB parts are

rearranged a

It may thBre.f'ore be suggB,Ted trJat

the

earl:i.er so.luti.on of' the t·i.r,st problem may be based on an
intuit.ive understand1.ng that c,o 1 ong as the nu.mber o.f
houses are the same 0 t-he :r-emsd.n_ing a.reaB ml.tst be equal.,

This solutlon cannot be elassed as a.n operati.onal

soluti.o:nQ

sinre a·t

child lacks thB

th:L~

st;age,

co~ordinate

a.c·co:rdin.g to

.Pt:::1.get~

the

system of ref'erenre by which

the parti.al and complementary areas are co-ordinated,
and which is necessary for the operat;tonal. conservation
of' the complementary area.

l07
The quest:ion as to whether the irregular:ity o:f
the total area in the second problem af':fects the ch:ild 1 s
ab.ility to solve this particular problem i.? not clear
:from the :finding? reported,

and i.t wou.ld requ:ire a

further investigation to answer thi.s question.
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CHAPTER III
REVIEW OF RELATED STUDIES
An increasing number of studies following up
Piaget•s work have been and are being undertaken.
Flavell (1963) has presented an extensive review of
these studies.

For the present purpose only a brief

indication of the main directions taken by these studies
will be given.

A consideration of some of the more

important implications which they raise for Piaget's
theory of development will be deferred until the final
discussion.
Four main types of study can be distinguished:
1.

Rep1icative studies.

2.

Experimental studies.

J.

Learning studies.

4.

Cross-cultural studies.

1.

Replicative Studies
These include the studies of Lovell and his

associates on the development of concepts of substance
(Lovell and Ogilvie [1960], weight (Lovell and Ogilvie
[1961a]), volume (Lovell and Ogilvie [196lb]), time
(Lovell and Slater [1960]), speed (Lovell, Kellett and
Moorhouse [1962]), and geometrical concepts (Lovell,
Healey and Rowland [1962]); Lunzer 1 s (1960a) study on
volume; Elkind's (1961a, 196lb, 1964) studies on
quantity, weight, volume and seriation; Dodwell 1 s
(1960, 1961, 1962) studies on number and Peel's (1959)
study on space and other concepts.
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These studies generally confirm the stages of'
development described by Piaget.,

and his age placings,
Lovell

although certaln minor divergences are reported,
and Slater (.1960) and Dodwe.ll

(1960) bo1:h report that the

developmental sequences are not a.s clear c-ut as supposed
by Piaget,

and that a cb1ld may perform at dif.f'erent

levels on dl.f'f erent
suggest that

tests,

Lovell and Og.i lvi e

( 1961b)

the unders tandl.ng of a c oneept may depend

on the situation in whctch the problem 1.s posed,

Lunzer

(1960) questions Piaget's theory of the tnterdependence
and i.nterrelatedness of the various concepts.

The

invariant order of development .f'or the conservat.i.on of
quantlty.,

w·e.1.ght and volume is confi.rmed by Lovell. and

Ogilvie (1960, 196la, 196lb) and by Elklnd (l96la),
While the con:firmat1on o.f· Piaget 's stages and age
placings

is a.n import.ant cont:r1bu.r Ion,

generally .f'atled to go beyond Piaget '6

these

studiE~s

have

initial findings

or to contri.bute in any positive way to the further
development of his theory.

2,

Experimental Stud I

e~

These studies employ strictly experimental
procedures,

often including train1ng trials and

rei.nf·orcement"

and verbal

restricted to a m1.ni.mum,
Braine (1959),
Andrews

(1962),

WohlwUl

instructions are

They r.rwlude t,be studles of
(1960),

and Yost,

The .shortr·om1ngs of

o

S1egel and

these studies

that they tend to oversi.mplit'y and distort
concep-ts

ll~U.'::tlly

IS

Pl.CJget ',:;

Fo:r t.hi_s reason many of th.sse SttJdJes could

be referred to as psetJdo-Piaget
Braine (19.59),

stud~eso

For example,

ln hi.s study of' transit.iv.i.ty of length,
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appears to

train his subjects merely to respond to the

longer of two sticks,

rather than to make the

inference A>B,

, A-:>0,

B>C,

making the inference;

That is,

studying;

~A

inLere~lce

a

p:iece of candy'',

Yost

1

and not

that lLra . i.ne purports to be

is shorter than the measuring stick,

B is longer than the measuring strck,
longer than A,

the child may be

'If .I ehoose the stick longer than

the measuring sti.ck I ' l l get

the tra.ns:ittve

transitive

therefore B

and
1s

1

( 1962) apparent I y fai.l

Siegel and Andrews

understand what Piaget means by probabrlity,
different criterion to that used by him.

and use a

The concept

of probability studied by P.1.aget imp1ies a

between chance and no.n ~-·ehance events"

to

drff'erentiation

and a gradual

understanding and applrcat.1.on of' the .laws uf probability,
Yost,

Siegel and Andrews are concerned only w1th

whether the chi.ld is ahle to make s.i.grnfaa.ntly more

correct re&ponses

than 1ncorr8ct

pred.ieti.on-,cholce s:i t·u.a tto.n~

Since

could be made on bases other than a
of probability (for example,
objects),,

the

in a

re-~pon.ses

predi.ct1ons

corre~t

tru.e O:Tl.derst-andi.ng

total number of'

and since an understanding or probatnlrty

l.ll

Piaget's terms wou1d not require a stgnlficanrly

greater number o£ correct responses

but

correct responses ln. all situations

the Yost

and Andrews study fa11s
probability.,

to

toucb on

and their conc.lusi.ons

con2~stently

P1aget

1o

0

term,~

~

S1egel
notion of

of PL:lget's

theory are unjusttfted.
This has been pointed out
whose f'indings on ehi ldren' s

by Ot fenbar h

( 1965),

abil1.ty to understand

probability eoncepts of".fer some support to Piaget 's

lll

viewso

Goldberg

(1966) replicated the

Andrews study with some modifieati.onso

Yo~t

Siegel and

and found that

in

.:four to :five year old ehi.ldren probability judg·ements are
highly dependent on the task condi ti.ons,

their choice is

influenced by colour preferences, and there

~

a

These findi.ngs

;::confusi.o.n bet:·w·een -nu.mber and propo.rt·ton .,

give strong support- to P1a.get

LS

s vi_e-ws on the development

of probability.
While these pa.rtieular stud1es are not directly

relevant:

to the present inves tl.gat.i on 9

they rai.se general

problems o.:f procedure and methodology which are relevant

to all studies based on Piaget 1 s worko
Wohlwil.l

(1960) studied the development of number

concept-s using- exper.i.mental procedures and the Gut·tman
scalogram teehn1.que.
confirm P:i.aget 1 s

He states

theoret·-rca.l

that

vTeMr tha.t

relatively un.if'o.rm developmenta.l

J

points out that the concept,; studied by

Kofsky

t.-'he-re -:ts a

t-·.eq"U.ell.('e

achievement of the concept of'" number

may not be ident:.1.eal

:fn1dings

bl.S

the

.ln

Howe-\ B
b.1.~

r.

he

tec.hniques

to those studied hy P1aget"

( 1966) ha~ analysed the resu.l t:s ot

ch 1.ldren' s

pe:rformanc.es on a no.mber of', l.::tsRif'l(atory re;;:;ts_,
on those of Inhelder and Pi.a.get
technique,

She does not

based

(1964), '"Y the scalogram

f1nd strong o;uppo.rt :for an

invariant: order in the solu_tJ on of" . these task&.!

and

supports the views o:f Lovell, Dod well and Hyde that the
sequence

or

the mastery of cognitive tasks may va..ry with

the .individual,

The performax.t(c·e may alBn ha-ve vari.ed

according to the order of presentat-ion. of· the tests;
which was randomised,
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J.

Learnin&: Studies
This group 1.s the most signi.fieant and i.mportant of

the Piaget studies,

and includes studies of· the effects

of training and of the si tua ti ons .1.n wh.i ch the problems
are posed.
at G·eneva9

It includes further research beLng undertaken
the .numeroub stu.d.leS or Smedslund,

repcsrted by Bruner ( 1964), Halpern's

those

( 1962) s rudy,

and

the learning studies of Churchi 11 (19.58), Harker ( 1960)
Be.ilin and Frankl.in (1962),

9

and Wohlw1ll and Lowe (1962).

Some of these studies report that train1ng can.
( Church1ll [ 19 58]) , while

lead to improved performances
others .find that

training generally has little effeet

(Wohlwill and Lowe [1962 ]) .
Smedslund ( 1959,

1961, Part I) has rev:tewed the

stud.ies on the e.ff"ecr:s o.f· tra:in.Lng r
Geneva by Greco,

Morf . Wohlwi Ll

these he draws the t·ollowing
1.

3...f:t

ied Cl...!t

and h1msei f

tentati~·e

at

and from

oon(Iuslons:

For operationaL learni.ng to Gc.r.ur the problem should

present a :relatTvel-y severe
should not be

sol1~ble

1

c-ognit.ive conf"lrct;

by means

and

of the schernas already

possessed by the ch1ld, by means of simple
discriminatory l.eacnJ ng- or try emp·i .r.i.c:al shor-t

cu t.s to t:he

so.lutiono

2.

The problem should be solu.ble by means of some

relatively si.mple combination or differentiCJ.t ion

or

already existing c,,chemas.
Smedsiund (1961) carried out a

seri.es of

experiments

on the acqui.s.iti.on of'- conservation and tran;:,it:l'"-/ity of

substance and weight.
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He found that direct experience in checking weights
ai'ter transformation and after addl tion and subtraction

of small pieces of plasticine led to little improvement
in per:formanceo

Repeated experience in finding that

larger objects were not necessarily heavier than smaller
ro,:.re performan.ce

objects also failed to

~

itn experiment designed to check his hypothesis that
i t is the pre,sence of' cognitive conflict that leads

to

the intellectual reorganisation necessary for conservation
gave positive results.
were

conf1~onted

In this experiment the children

with a situation in whlch two k:inds of

transformation were set in opposltion to each other.
The conflict 1.ras induced by the simultaneous deformation
of' an object and additions

another or the same object.

to or subtractions from

For example, if the child

thought that elongating a plasticine ball increased its
qua:c"'lti ty, a piece of plasticine was subtracted at the
same time as it was
given,

elongated~

No reinforcement was

the child never being told whether his answer was

right or wrong.

Smedslund found that oi' the five

children who based their judgements on whether or not
any plasticine had been added or subtracted,

f'our showed

conservation on a post test, while of the eight chil.dren
who based thei:r' judgements on the change in shape, none
s.ho·wed conservation .in the post

involved \Vere sma1.1,

test~

Whlle the numbers

Smedslund points out t:hat such

shifts .f'rom nor.l.-·conservation to conservati.on with logical

justification have been .rare in his experiments,

and that

these results therefore indicate support for his
hypothesis that cognitive conflict induces development.

1 J.

4

Further support f'or t,h is hypothesis is obtai,ned by

Smedslund 1 s

last- study

tn

this series, and by Gruen

(1965).
Smedslund also compared the reactions ol' chi,l,dren
who

show-ed initial conser-vation and children who had

achieved eo:nservati.on a-fter training t.o

ru."'l

a_ppa.rent

contradic t:ion of' the p:r.ine:i.ple of conserva t i

OIJ

was achieved by the exper.i,menter removing a

small piece

of plasticine during def'ormaticn without
knowledge,

o

This

the ch,ild's

so that subsequent we,ighing show6d that the

def'ormed ball,
to the other·,

previously weighed and found to be equal
was now lighter.

All of the children who

had acquired conservation only af'ter training showed
l i t t l e surprise at this result and irnrnedi,ately reverted

to non-conservation

judgements~

Approximat el,y half' of'

the initi.al conservers resisted the apparent
contradiction o:f conservation and argued that some of'

the plasticine must have been taken away or must have
dropped on to the floor.
Related to this study is that of Halpern

(1962),

who tested children who had achieved conservation and

transitivity of -we.ight on a series oe tasks where the
perceptual conriguration competed with the logical

inferenceo

Her sub,jects were d.ivi.ded l.nto two groups

on the basis of' their explanations;

an empi:rJcally

oriented group giving explanations ref'err.1ng to
perceptual f'ea tures of' the situation,

and a deduoti vely

oriented group giving explanations referr.i.ng to previous
events in the test situation (symbolic explanations).
She f'ound

that the empirically orciented group made more

errors on the

tasks

than the deductively ori.ented group.

11.5
She states that the errors of' the empirioall y oriented
group may be due
or to a

to an intermediate stage

or

devel,opment,

tendency to rely on percept,ion which may continue

to operate at all levels of development.
Halpern concluded tba!

the dominanee o,f perception

may continue into the st·age wl1e.re cone rete operational
t hJ . nking is

alr-eady e·1.ri.den t,

pre-operation~!

gradual

and that

the pr0gress f'rom

to operation.al thtnking may be more

than supposed by Piaget and Inhelde.r.

suggests

She

that their theory that older modes of thinking

are abandoned in f'avour of new-er ones

in

tbe course of

development requires modification.
Halpern does not use strict criteria for

conservation and transitivity"

For conservat-ion y

requires success on seven out of' eight
items,

she

transf~ormat::Lon

only one of which involved a marked change of .form.

Her tests for transitivity were preceded by an initial
training period.

Smedslund

(1959) has found a

high

correlation between perceptual explanations and

incorrect

answers~

Thrs suggests

that many of' Halpern's

empirically ori,ented group may not bave achieved genuine
conservat:ion~

or may be at a

-cransi.t.ional

level of

development.

This weakens her eonc,lusions wlth regard to

the theoretical impl.icat ions of her fi.ndings.
Wohiwill and Lowe (1962) made a

study o.f the ef'f'ects

of various types of traini.ng on the acqui ST tion of

conservation of number"

They found that none of' their

train.:Lng methods resulted in any sign.iric:ant l.mprovement

in performance in any one group 9 but that

there was an

overall improvement in perf.'ormance for all the groups
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Th:is improv·ement occurred in

f'rorn pre- to post--testsQ
the control group (no
groups.

However,

training)

the traini.ng

their tests involved matchi.ng the

number of' objects ·to a numeral,
doubtf'ul

as well as

test of' Piaget 1 s

and this seems

to be a

principle of' conservation.

Wohlwill and Lowe recognise

t.his 1 imJ.. tation.,,

a.nd make

the important point that .it is incumbent on those
applying non·-verbal methods to determine the depth of'
the child's understanding of' the concepts in question
in these situations.
Beilin and Franklin (1962) studied the e.ffects of
group instruction on the measurement
f'or two age groups,

of' length and area

six to seven years and eight to

nine yearso
The main conclusions o:f their study were as
f'ollows:
l.

Measurement of length was achl.eved before measurement

of' areao

2.

The eff'ect of' group instruction depended on the level

of· development: none of' the younger age group showed
success in measuring area

ai~te:r-

some showed i.mprovement f"rom

transitional responses.

:tnstrur~t'i.on_,

non~,eonservation

the

to

In the older age group,

of' the instructed group were successf'ul

on area, whi.le

although

n.on~-t.ns

in the

a number

post~test

true-ted group show·ed no

improvement .

J.

The Piaget testi.ng situation itself may act to

f'acilitate the acquisition of the operations in question,

since improvement was also .found in the control groupso
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This was noted part-icu.lar.ly in the case of length in
the younger age group.

4.

They suggested that

the ef'J:ect oJ: group instruction

or experience on the tests may be more marked at the
younger age levels among t.be more intelligent c.h:i.ldren,
while at

the

later age

.levels~

where the ::lchievement of"

the concept in quest-ion wat:S Y::::ti..rly general 9
f'actors were not- so c-ru:ci.al a.

5.

in_t-Bllect-ual

determinent~

They suggested t-hat ·the calctllation. of 1

and voll:J.m.e is ach.I.evHd in this order,

and

area

t.hat:

t:.he order

of achievement i.s a functi.on of thG added dimensions.
Th-is is in oppos-it.:ion to P.iaget's .f·Lnd-i.ng t.hat
operations relevant

the

to length and area a.re achieved at

r_he same tlme.
Finally in this seotion

reJ:erenc:o may be made

one o:f the studies reported by Bruner

to

(196h), the

experiment of· Frank on the conservation

of~

quantity$

She presented Piaget 's test using glasses o:f Liquid,
and then repeated the experiment with
screened so that
She found a

the glasses

the levels o:f liquid were not visible.

stri.kin.g increase in the pereentage

eonservation judg-ements

9

of~

and when the screen was removed

she :found that only the .four year old children reverted
to non-conservation,

virtually all

the :five year o1ds

and all. the six and seven year olds sticking to their

conservation judgements and giving adequate. explanat:i.ons
of' conservation.
A post-test a

few mi.nutes late.r w:i thou.t

the screen

showed the f.'oLlowing improvements J:rom the initial

unscreened test:
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4 years

No

5 years

20%

to

70%

6 years

so%

to

90%

7

so%

to

90%

years

conservat.ion responses

A eon trol group showed no signi.Eican t
in per_f'ormance f'rom

"[YC8·--tE~st

t:o

post-~test~

This i.s an extremely important
i"urt:her .investigationQ

fin.dtng and requJ..re.s

In particul:::.irq

th.is study with a series of post:--tests
weeks,

improvement

a .rep.l'ication o.r
~arried

and months la.ter should be t':-arTi.ed out

this experience

-~"'ril1

situations as well.

01.1t

to

last;1ng~

determine whether this effect is stab.le and

study could also be carried

out days,

A

to determine w·hether

lead to conservat;ion in other

These results are not supported by

those reported by Greenf'ie1d on West African children
(see p.l2J).

4.

Cross,.,cultural Studies
Only a l.imi.ted number of'

cross-~cultu:ra.l

using Piaget's techniques have been

reported~

st.udi.es

The most

Important are those of Goodnow ( 1962) and or Hyde

In addition,

( 19.59).

s·tudies on Afri.can chi.ldren have been

reported by Pr.i.ce Williams

(1961,

author has also undertaken a

1962).

The present

study or the development of

spatial concepts in Af.rJ.ean and Eu.ropean \·;_hi._ldren
(Murray [1961],

Cowley and Murray [1962]).

study which is relevant
Kldd and Hivo.ire

(1965),

to P:iaget 's

A rurther'

th.eory Is

that of'

who have reviewed a number or

cross-cultural studies of tests involving

spat~al

concepts and have analysed the perrormance on these

ll9
tests in terms of Piaget's theory of the development o:f
topological,

projective and Euclidean concepts o:f space.

Goodnow's

(1962) study is

the most careful and

decisive study yet reported in the application of
Piaget•s tests to other cultural groups,

and her

f'indin.gs are of i.mportan.ce to eross·-cultu.ral compa.ri.sons
of intellectual developmenr.

can be

Her main f'

summarised as!
1.

There is little difference in

con~eptual

development

in European and Chinese schoolboys.
2~

On the conservation tests (area: weight, volume)

Chinese children who had not attended school did better
than those who had attended school.

J.

On the combinatorial test

(from Piaget's work on

chance) and on the Raven Matrices,

the peri0 ormance of

the Chinese children attending an English med.i.urn school
was comparable with that of European children,

those

attending a Chinese medium school showed slightl.y poorer
performances, while

those not attending school showed

very poor performanceso
Goodnow suggests

that the Raven Matri.ces and the

combinatorial test are correlated with genera.l
intelligence,

and that the conservation tests may involve

some kind of 'intellectual constancy'

similar to

perceptual constancies and correlated with chronologi.cal
rather than with ment.al age.

This view seems to be untenable in view of
Inhelder' s

( 1941~) f'indings on the feeble-minded,

and the

f'indings of Woodward (1961) Lovell. and Slater (1960)

and
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Lovell, Kellett and .Moorhouse (1962) on sub-normal.
children and adults.
A more reasonable exp.lanati on for

~1.e.r

findings

would be that performance on the Raven Matrices and
combinatorial test depends on schooling,

while

performance on the conservation tests does not ..
·would support .P_iaget 1 s

vi.ew- t-hat

Thi.s

i.nt.eJlec:t-ual

devel_opment depends on the child 1 s

general -interact.ion

with the envi .ronment ratber t.han on speed fie sc.hool

learning.
Hyde(l959) applied P:iaget' s
of substance,

tests on

weight and

number~

to Arab,

children liv±.ng in Aden.
inconclusive,

volume~

test on conservation
and a number of his

Somali~

Indian and European

Her study is unfortunately

owing mainly to the small number of

children tested at each age level, and the restricted
age range (six to ei.ght years) that she studied.

She

f'ound the same stages of development and the same types
of response as described by Piaget,

but she found that

operational responses were achieved more
tests than on others,
operational

read~ly

on some

and some children showed

responses on some tests and

pre~~operati.ona.l

responses on other tests.
Hyde did not find strong evidence t'or the invariant
order of development of' quantity, weight and volume
postulated by Piaget and Tnhelder.

However,

the order of

presentation o:f the tests was randorn:i.sed 9 and i t is

possible that the reversals in this order that occurred
may have been caused by the children's experience on the
previous tests.

12.1

Hyde's defini tl. on of her three stages oY
development does not always seem to e,o:rrespond very

closely to Piaget 1 s
from test to test.

and her definition vari.es slightly

1

In some cases she finds transiti.onal

responses at the youngest age levels, f'ollowed by
pre-operational responses at older }_evel_s

9

and on some

tests she found more transitional responses than either
operational or pre-operational

This suggests

responses~

that some o.f the tests may not have distinguished
sati.sfactorily between pre-operational and operational
responses, and that the classi.fication on t.hese tests may
not be very reliable.
Price Williams

(1961, 1962) reported two studies on

the application of Piaget's techniques to African children.
The first dealt with the conservation of continuous and
discontinuous quantities and number 1n a

illiterate \fest Afri.can bush children.

group o.f

The children's

ages ranged from about five to eight years.

The

children were tested by the investigator in their own
language, after the quest.ions to be used had been
discussed with teachers familiar with the language.

He

found that conservation of continuous an.d discontinuous
quantities was general.ly .round at about cei.ght years,
while conservation of number was generally found at
about seven years, and that the explanations given by
the children f'or both their non-conservation and their
conservation judgements were similar to those reported
by Piaget.

He therefore concludes that Piaget 1 s theory

of' stages of' development and the approximate ages at
which these stages are f'ound are appi icable to Af'ri.can
children.

Since the children he tested had had no
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formal instruction, he suggests that his results may
indicate a neuro -physiologi. cal interpretation of
1

readiness

1

to deal with such cone epts"

However, he

points out that the children were fami.liar with a game
involving

number~

This study would seem t-o suggest that eo:nceptual

development in Af'rican children parallels that of
European children,

bot.h in regard to the stages of the

development and the ages at which these stages are
:found.

However, our own study on African children

(cowley and Murray [1962]) suggests that this is not the
case in a.Ll areas of' development and that conceptual
development in some areas may be :found at a later age in
African than in European children.

In assessing Price

Williams' study i t should be borne in mind that his tasks
were relatively simple, and that more complex tasks,
involving greater numbers or more complex situations may
reveal other differences in development between African
and European children.

Such diff'erences might be

expected in view of the great differences in their
cultural and environmental backgrounds.
Price Williams'

(1962) second study was on abstract

and concrete modes of classification found in two groups
of West African chiLdren,

one group attending school,

the other not attendi.ng school.
'concrete' and 'abstract•
and Scheerer (1941).

Hi.s definition of

is based on that of Goldstein

He attempted to relate this

classification to Piaget 1 s theory,

equ.ating concrete

modes of classification with pre-operationai thinking,
and abstract modes of classification with concreteoperational thinking.

However, he found marked
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differences in the number of children making concrete
and abstract classifications for plants and .for animals,
which suggests that these class.Lfications may have
depended on other factors,
classification or naming,

such as conventional forms o.f
and not on the presence or

absence o.f operational thinking.
Price Williams'

experiment and his method o.f

scoring therefore throw little light on whether or not
the children are able to form true hierarchical classes
and to understand the problem of logical class inclusion,
necessary to Piaget•s concept of classification,
Greenfield

1

has applied Piaget's test on conservation

of quantity to Senegalese children.

She found that by 11

or 12 years all the school children, but only about half
of those not at school, had achieved conservation.
Screening the glasses

(see Frank's experiment p.118) had

a relatively minor ef.fect on non-·conse:rvat.ion

responses~

She found a tendency for magical explanations to be given
by the unschooled children.
These findings conflict with those of Price Williams
on the age at which conservation of quantity is achieved
in unschooled African children.
Kidd and R.ivoire (1965) related Piaget's distinction
between topological, pro,jective and Eucl.idian spatial
concepts to a number of studi.es using so-called 'culture
f'ree'

tests.

From a number of' items which various

investigators have found to be

1

culture .f'air', they

1

R.eported in the Fifth Annual Report of the Harvard
University Centre for Cognitive Studies, 1965.
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selected those which could be classified i.n terms of
elementary topological transformations.

These were

compared with a number of i terns which were found to

discriminate decisively between etlmic and socio-economic
groups.

They .found that those it ems which were

'culturally weighted'

1

con·tained, in addition to the

topological transf'ormati.ons of' the culture f'air items,
overlying projective and Euclidian properties that
obscured the bas.ic topological properties.

They

concluded that the most elementary forms of spatial
perception are common to all cultures,

and are left

untouched by the materi.al aspects of the culture.

They

therefore suggest that in comparing the abilities of
children f'rom widely varied backgrounds, items
constructed on the basis o.f elementary topological
properties only should be used,
These f'indings support Piaget's theory that spatial..
cone epts develop from topo1.ogical forms to projective and
Euclidian f'orms.

They also suggest that in some cultures

the development of spatial concepts may not. proceed
beyond the level of' topological concepts,

which are

developed prior to Piaget's stage of concrete operations.
This suggests that

the stage of' concrete thinking may

not be developed in such cultures,
imperfectly developed,

or may be only

or i f developed is not necessarily

applied to all areas of conceptual thought.

Thi.s is

supported by a previous study by the present author
(Cowley and Murray [1962]),

where it was f'ound that f'ew

Zulu children up to the age o.f 12 years reach Piaget 's
stage III in the development of spatial

concepts,

this
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stage marking the level of concrete thinking and the
development of projective and Euclidian concepts of
space.
Kidd and Rivoire apparently fail to percei.ve the
implications of their results for the assessment of
i.ntellectual abilities.

If the failure to solve items

involving Euclidian concepts indicates a prior stage of
intellectual development, these items must be crucial to
any estimate of .intellectual capacity.

One can hardly

exclude the very items that reveal basic limitations in
intellectual development from a test of intellectual
abilities.

The failure to solve these particular items

may relate to important differences in intellectual
development which might have a profound influence on
other intellectual abili.ties.

A

1

culture-free 1 test

devised by the process of excluding any items which

discrimi.nate between ethnic groups,

regardless of

whether or not these items are measuring important
intellectual capacities or not, would be quite
meaningless.

Problems raised by the Piaget

Stu~

The general problems that have been raised by the
vari.ous investigations following up Piaget 's work
include questions on whether or not Piaget's stages of
development are qualitative or quantitative,

the

distinction between intuitive and operational solutions,
the criteria for the presence of the concrete operational
stage, the relationship between performance on the
different tests,

the ef'.fects of Learning and experience,
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and the variations in performance according to the
particular experimental situation.
Most of these problems can be related to three
main questions:

1.

The continuity or discontinuity o:f the stages of
development.

2.

The intuitive stage of development.

J.

The interrelationships between performance on
different tests.
These three questions are in :fact all related,

and

all hinge on the first question of the continuity or
discontinuity of the stages of development.
These problems will be discussed in relation to our
own findings and their implications for Piaget's theory
of development in the final section of this work.

XGI1LS 3:HJ,
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CHAPTER IV
THE SAMPLE
The sample was composed of two groups of Aboriginal
children living on Mission Stations in the Northern
Territory of Australia.

One group was tested at

Hermannsburg Mission in Central Australia, the other
group at Elcho Island Mission in north-east Arnhem Land.
This chapter will deal with the background of the
sample, and will be divided into the following sections:
1.

General Cultural Background.

2.

Present Conditions of the Aborigines in the Northern
Territory.

3.

Environmental Background of the Children Tested.
1.

Hermannsburg.

2.

Elcho Island.

4.
5.

Characteristics of Aboriginal Languages.

1.

General Cultural Background

+ntellectual Capacity of the Aborigines.

The Aboriginal culture has been extensively studied
and reported.

The earliest studies include those of

Spencer and Gillen (1899, 1904, 1927) and Basedow (1925)
on tribes in Central Australia.

Later studies have been

carried out by Elkin (1943), Kaberry (1939), Warner
(1958), Meggitt (1962), and others.
No attempt can be made here to review this
literature, but a brief outline of some of the main
characteristics of traditional Aboriginal culture will be
given.
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The Aborigines were basically a hunting and
collecting nomadic people.

They developed no agriculture,

neither planting crops nor herding animals.

Exchange of

goods did take place, but this was mainly of social and
ritualistic importance.

No real trade or barter system

was developed.
The Aboriginal tribes were strongly attached to
their own particular 'territory' so that movement of
tribes and contact between tribes was relatively limited.
While there seems to be some disagreement as to the
basic constitution of the traditional Aboriginal
community (see Elkin in Meggitt [1962]), the view
appears to be generally held that the Aborigines lived
in fairly large communities which hunted, camped, and
performed corroborees together, but that smaller family
groups would break away from the larger community for
limited periods or in times of drought and food scarcity.
The Aborigines did not have permanent villages or
camp sites, but moved from place to place.

The people

,slept in the open, or made rough shelters of branches,
bark and leaves.

Worldly possessions were limited to

what could easily be carried when the tribe moved on to
a new si teo

Weapons and implements made by the Aborigines
include the throwing boomerang, spears, .fi.ghting sticks,
digging sticks, shields, stone axes and fire sticks.
Bags for carrying food and possessions were made by the
women, usually from some kind of fibre string.

Articles

for adornment or for religious ceremoni.es were often
made from human hair-string, fur or feathers.

Sacred
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objects were generally made of wood or stone, decorated
by simple designs, or, in north-east Arnhem Land, fairly
elaborate paintings.

The variety of material goods made

by the Aborigines varied from tri.be to tr.ibe and from
area to area, the north-east tribes general.ly having a
richer variety of possessions and art .forms

o

The Aborigines had a complex social organisation
and kinship system, and a rich variety of myths, totems,
and religious ceremonies, rituals an.d beliefs.

These

aspects of Aboriginal culture have been dealt with at
great length in the works on Aboriginal culture referred
to, and also by Strehlow (1947) and Berndt (1951, 1952).
Children were taught from an. early age to observe
and practise the rules and obligations of social
rei a ti onships.

They were also taught the myths and

beliefs of the tribe.

This occurred particul.arly at the

initiation of the boys, when they were requi.red to learn
the special sacred myths and songs of their particular
totem, which coul.d not be passed on to the uninitiated or
the women.

Such learning was always by rote,

and the

children were not expected to question or discuss what
they were taught (Strehlow [1947]).

Boys and girls

.learnt hunting and food gathering skills at an early age,
mainly by imitation and observation, and were expected
to help in these activities as soon as they were old
enough to do so.
2.

Present Conditions of the Aborigines in the Northern
Territory
The Aborigines .first contact wi.th the Europeans began

in the Nineteenth Century with the exploration and

lJO
settlement of the Northern Terri tory.

These contacts

were at first limited, but with the establishment of
missions, pastoral properties,

ration depots,

and more

recently the government settlements, the Aboriginal
people have gradually come into cl.oser contact with the
European.

The first mission in the Northern Territory was
established at Hermannsburg in 1877.

Following this a

number of missions were established, mainly in the
northern part of the Terri tory, from 1886-19_38.

The

government ration depots and settlements were
established mainly after the Second World War, and many
of the larger settlements were established only in the
late 1950s.
Population and Distribution
The total full blood Aboriginal population in the
Northern Territory at Jl December 1962, was recorded as
18,671 (Welfare Branch Annual Report, 1962-J).

Of this

total, about 59 per cent were recorded as being in
contact with government settlements and mission stations,
and about 35 per cent were recorded as being in contact
with pastoral stations.

Only 8.1 per cent of the

Abori.ginal population were living in or near the urban
centres, including the government settlements at Darwin
and Alice Springs.

In comparison, 74.8 per cent of the

non-Aboriginal population, mainly European, were living
in the urban centres (percentages quoted from Tatz
[1964]).
The missions and government settlements are
generally situated hundreds of miles from the European
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living and communication centres.

Some settl.ements and

missions can be reached only by air or by sea, and during
the wet season in the north access by air may be cut off.
In other cases access by road may be limited by weather
conditions.

The Aborigines therefore have little

opportunity to come into contact with the European
centres~

Housing
On the older established missions most o.f the
Aboriginals are housed in simple one or two-roomed
houses, made from a variety of materials according to
the area,

On the newer settlements many of the

Aboriginals live in

1

humpies

1

or

1

wurlies', rough

shelters made from whatever material happens to be
available (Tatz [1964]).

Most of the houses are

completely unfurnished, and the utensils and material
possessions of the Aborigines are few.
Health and Nutri ti.on
Tatz (1964) points out that while reliable figures
for the incidence of diseases among the Aborigines are
not available, the avail.able figures indicate a very
high infant mortality, a high incidence of tuberculosis
and leprosy, and a high incidence of infections such as
hook-worm, diarrhoea, gastro-enteritis, and eye and ear
i.nfections.

This he attributes largely to the poor

housing conditions, lack of adequate water supp.lies and
adequate sanitation, and an inadequate prevent.ive health
service.

He also quotes fi.gures by Crotty and Webb (1960)

which indicate that malnutrition was a significant
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contributing factor in a high proportion of infant
deaths (Tatz [1964] pp.lJ2 and 15J).
While all missions and settlements provide either
rations or cooked meals for the Aboriginals, figures
quoted by Tatz suggest that in most cases their diet
would be def'icient, particularly in protein.

Crotty

(1958) reports that 'anaemia associated with a
kwashiorkor-like nutritional disease
one and five years of age'

is common between

(Crotty [1958] p.J25).

Education
Prior to 1950 the only education available to
Aboriginal children was that provided by the missions.
The mission schools were generally handicapped by a
shortage of staff and lack of finance,

and in many cases

one teacher with a minimum of equipment and space was
responsible for a large number of children,

Since 1950

the government has established schools on settlements
and pastoral properties, and has taken responsibility for
supervising and assisting the mission schools.
While education facilities for Aborigines have
greatly inproved since 1950, a recent report by Watts
and Gallacher (1964) indicates that the educational
achievement of Aboriginal children remains extremely low.
Watts and Gallacher tested the children's reading
comprehension, spelling, and arithmetic and number
concepts.

For these tests head teachers at 17 schools

throughout the Territory were asked to select up to 20
of their best pupils, ranging in age from 8 to 15 years
and over.

They reported the following results:

lJJ
1.

On reading comprehension, it was :found that only 23

per cent o:f children aged 12 and over were able to read
at a level beyond Grade

4

(about 9 years in European

children), and 54 per cent o:f children :from 8 to 11 years
could not read beyond the Grade 2 level (about 7 years
in European chlldren)

2.

&

On spelling, it was :found that the majority o:f

children o:f 12 years and over were spelling at the

7

to

9 year old levels, and :from 8 to 11 years the majority o:f
children were spelling at the 6 to 8 year old levels.

J.

A comparison o:f the scores o.:f Aboriginal children on

the number concept tests with those o:f Grade 1 children
in New South Wales

(5 to 6 years) indicated that while

67 per cent o.:f the New South Wales children achieved a
score o:f 15 to 24 on these tests, only 5 per cent o:f
Aboriginal children classified at Stage II and 22 per
cent classified at Stage III scored 15 or more.
Aboriginal children scored 20 or more.

No

The ages o:f the

Aboriginal children classified at these stages covered
a wide range from

6 to 15 years.

On number concepts therefore few Aboriginal children
even up to 15 years of age appeared to have reached a
level comparable to that reached by the majority o.:f
white Australian children at 5 to 6 years.

Performances

on reading and spelling were better, but still much
belo·w the white Australian levels, with the majority of
children up to 15 years and over performing only at 7 to
8 year old levels or -lower.
It should be remembered that f'or these tests only
the best pupils were selected from a number o.:f different
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schools.

The average overall performance of Aboriginal

children would therefore be much lower than is indicated
by these figures.
These findings indicate that the education of
Aboriginal children cannot be equated with that of
European children of the same age or the same period of
schooling.

General Activities and Employment
Few Aborigines are employed in skilled or permanent
positions.

Apart from some of the stockmen on pastoral

properties, and some of the Aborigines trained on the
missions,

they are generally employed in casual unskilled

positions on missions or settlements,

unemployed.

or remain

A large proportion of the adult population

have not received any schooling,

and few have received

any special training.
Contact with the European has led to some breakdown
of the traditional Aboriginal culture and beliefs, but
there is evidence that such beliefs still persist, and
in many cases still exert a strong influence on the
people, and customs and.rituals such as the initiation
ceremony are still carried out.

While some still engage

in traditional hunting and gathering activities,

these

are becoming less important and more intermittent as they
are supplied with cooked meals or rations, clothes, and
tobacco on the settlements, missions and pastoral
properties.

l t is therefore probable that their hunting

skills are gradually being lost.
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Environmental Background of the Children Tested

l.

Hermanns burg
The mission at Hermannsburg was established in

1877.

It is situated in semi-desert country on the

banks of the Finke River, which flows only after good
rains,

The people of this area are mainly from the

Aranda tribe.

Other tribes represented at Hermannsburg

are the Loritja, and the Pitjantjara.

These tribes have

been extensively studied by the early anthropologists
(Spencer and Gillen [1927], Basedow [1925]).

The Aranda

language was recorded by one of the early Lutheran
missionaries, Carl

Strehlo~

and T.G.H. Strehlow has

continued the study of the Aranda language, myths and
traditions (Strehlow [1944],

[1947]).

The total population on the mission at JO July 1963
was 502, of whom 48 per cent were children under 16
years of age (figures quoted from Watts and Gallacher
[1964]).
Activities on the Mission
Vegetable gardening and cattle were introduced in
the early development of Hermannsburg, and have remained
the main activities on the mission.

Attempts have been

made to enable the Aborigines to acquire and herd their
own cattle, but these have been largely unsuccessful.

A

tanning industry was established in 1936, and produces
leather

goods from kangaroo and bullock hides.

A small

number of Aborigines are employed in this industry.

The

cattle industry also employs a few Aborigines, although
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recent drought conditions have restricted this industry.
Other Aborigines are empl.oyed i.n essential activities on
the mission; in the vegetable gardens,

the bakery,

the

kitchem (where meals are prepared for the school
children), in cleaning and hygiene activiti.es and in
collecting firewood.

A smal.l number of women are

employed in domestic activities and .in sewing work, for
which they are paid by piece rates.

Several women are

also employed in the hospital..
A number of Hermannsburg Abori.gines are water-colour
artists.

This art form was started by Albert Namatjira,

who learned his technique from Rex Batterbee, a visiting
artist.

Namatjira's success has popularised Aboriginal

water-colours, and a ready market is found for them in
the tourist trade.
also made -

Other tourist objects and curios are

decorated boomerangs,

spears, wooden carvings,

bead necklaces and so on.
Games and Leisure Activities
Since the everyday activities of the people are
relevant to an assessment of their envi.ronmental
background, and to the question of the extent to which
operational thinking is required or expressed in their
culture, a brief description of the most common leisure
activities observed will be given.
While a number of Aborigines are employed on the
mission, a greater number remain idle.

These people

appeared to spend much of their time s.itting in the
shade in small groups of men or women and talking.

The

women often played a simple game of tossing a cotton reel.

137
The object of the game was to make the cotton reel stand
upright.

Points were marked by each partici.pant by

strokes on the ground, and the participant scoring the
greatest number of points was the winner.

The men

played a game called 'nine sticks', which appeared to be
an elaborated version of naughts and crosses.

It is

possible that this was European-introduced, since it was
said to be similar to a German game,
missionaries being mainly German.

the early Lutheran

Card games such as

poker were said to be played by the men in the camp,
but since this was discouraged by the mission
authorities it could not be confirmed.

Card-playing was

certainly known to be popular on neighbouring government
settlements and pastoral properties.

Observation of a

poker game played on a pastoral property in thi.s area
indicated that the rules of poker were correctly
followed,

although the betting system appeared to be

rather simple.

Poker was played by both men and women

on this property, and was very popular.
The children's games were very simple.

One game

was the 'bucking bronco', where one boy climbed on the
back of another who attempted to unseat him by a
realistic imitation of a bucking horse.

This game was

inspired by a rodeo which had recently been held on the
mission.

A game of 'cars' or 'trains' was played by

boys from about three years up to fi.ft een years or over.
In this game one or more empty tins were attached by wire
to a long wire handle, and this was pushed around the
mission~

together.

In some cases up to lJ tins were attached
This game was apparently one which recurred

periodically.

As it became less popular, a few girls were
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observed playing with the trains, presumably abandoned
by their owners.
The most popular activity of the girls appeared to
be telling 'sand stories'.

This was done by drawing

figures in the sand by means of a long wire,

each figure

having a conventional meaning, and the girl accompanying
the drawing by a verbal narration.

These

1

sand stories 1

are concerned mainly with everyday activities in the
camp and with hunting, and have been described in
1
greater detail by Munn.
During a certain season, lasting about a week,

the

girls on the mission went collecting lizard eggs after
school.

The younger children (about five to six years)

usually accompanied an older child, and were apparently
learning the skill from the older children.

The lizard

eggs were located by markings on the soil where the
lizard had covered up its hole.

Open holes indicated

that the lizard was still in the hole, and these were
not disturbed, but were marked for future reference.

A

special procedure was adopted in digging for the eggs.
After the surface soil had been removed,

the tunnel of

soft soil indicating the path followed by the lizard
was located, and this was followed until the eggs were
found.

This hunting was carried on for pleasure, and

the eggs were collected as trophies.
The boys did not take part in hunting lizard eggs,
but engaged in other hunting activities.

It was known

that they knew how to find a particular kind of frog in
1

The Walbiri Sand Story (Unpublished report).
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the dry river bed, and occasionally they would bring
l.izards or other animals they had found to the school.
Sport was encouraged by the mission and both the
adults and the children participated.

The men took part

in football games and teams were selected to play those
from neighbouring settlements.

Athletics were organised

by the school and competitions were held.
Housing, Health, and Nutrition
Until recently the majority of Aboriginals at
Hermannsburg lived in

1

humpies

1

constructed of whatever

materials were available, mainly scrap iron.
~rogramme

A building

in early 1964 has established a number of

two-roomed aluminium houses which now house most of the
Aborigines, although a number still live in humpies.
Furniture and utensils in these houses are limited.
The hospital at Hermannsburg has been long
established, and the nursing staff are known and trusted
by the people.

Consequently they are not reluctant to

seek treatment at the hospital, as is often found in the
newer settlements.

The main health problems listed by

Tatz (1964) at Hermannsburg are ear infections, sugar
diabetes and high blood pressure, chronic nephritis in
women, and a high incidence of tuberculosis.
The ration scales for Hermannsburg are shown by
Tatz (1964) to be close to the recommended scales, and of
a higher standard than that found on other settlements
and missions.

The babies' diets are supplemented-by milk

and feeding supplied at the hospital.

The school

children are served three full cooked meals a day.
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Education
School activities at Hermannsburg go back to 1880,
when the first school classes were held in the church
buil.ding.
1896.

A special school building was completed in

Schooling was initially conducted in Aranda, and

later partly in Aranda and partly in English, and the
main subjects were religion,
arithmetic.

reading,

w-riting and

From the 1930s onward Engli.sh became the

more important, and f.inally the sole language of
1
instruction, and the curriculum was widened.
In the early days the teaching was carried out on a
part-time basis by the mission staff, and the school
equipment was li.mi ted.
that there

was

In 1946 Beckenham (1948) reported

a total of 69 children at the school under

one teacher, and that the school had no special equipment.
The staff was gradually increased in the 1950s, and in
1964 there were five full-time teachers, and pre-school
classes on a part-time basis were run by a member of the
mission staff.

In 196J there were 137 children attending

the school (Watts and Gallacher [1964] p.34).

The

teachers are assisted by Aboriginal teachi.ng assistants,
who are

untrained~

In recent years the school equipment has been
greatly improved and increased.

A wide variety of

activity materials are in use in the younger classes.
There is a workshop containing tools for carpentry and
craftwork classes, and regular art and craft classes are

1

Information on the early history of the school was
supplied by T.G.H. Strehlow.
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held where the children engage in constructive work.
Sewing classes are also held for the girl.s.
Film sessions are held regularly in the evenings
and attended by all the people on the mission.

Various

adult classes and activities are also organised.
Conclusion
Owing to their long contact with the Lutheran
missionaries, and the relatively easy access to Alice
Springs, the Aborigines at Hermannsburg have had a closer
contact with the European culture than most other groups.
Many of the older Aborigines have received education
and training on the mission.

Hermannsburg has

frequently been visited by research teams, tourists,
and other visitors, and during the Second World War there
was extensive contact with the army personnel stationed
in the Alice Springs area.

The mission pays the workers

in cash and has established a cash store where the
Aborigines can buy at will.
has also been established.

A second hand clothes shop
This, in addition to their

contacts with Alice Springs and the tourists, has probably
led to a greater understanding by the Hermannsburg people
of Western values and culture than is achieved by most
other groups of Aborigines.
2.

Elcho Island

Historical Background
Elcho Island Mission was established by the Methodist
Overseas Mission in 1942.

The Methodist Mission had
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previously established a mission at Milingimbi,
approximately 50 miles .from Elcho, in 1.922, and the
people in the Elcho area had had some contact with this
mission.

Some Aborigines .from Milingimbi also came to

settle at Elcho when the mission was established, so that
the in.fluence o.f the mission in this area goes back some
20 years be.fore this date.
The people o.f the north-east Arnhem Land coast have
a long history o.f contact with outside traders.

Trade

with Malays and Macassans goes back several hundred years.
While it is not certain when this trade .first commenced,
the Berndts (l954) state that tentative calculations
would place it in the early Sixteenth Century.

The

traders sailed to Arnhem Land with the seasonal winds,
and stayed about six months be.fore returning to their
homelands.
In spite o.f this long contact, the Malay and
Macassan traders apparently had little in.fluence on
Aboriginal traditional li.fe or culture.

No changes were

made in the way o.f li.fe, housing, or traditional systems
o.f exchange.

Warner (1958) points out that although the

Aborigines traded pearl, pearl shell, tortoise shell,
trepang and sandal wood .for dug-out canoes, rice,
molasses, tobacco, cloth, knives, tomahawks, gin, and
pipes, this did not a.f.fect their traditional system o.f
exchange based on ritual and social relationship, and
the system o.f exchange among the coasta.l Aborigines is
no di.f.ferent .from that o.f the interior tribes who had
no contact at a.l.l with the Mal.ay traders.
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Warner lists the dug-out canoe with its mast and
sail, the Malay type of pipe,

and iron and other metals,

as the only material contribution made by the Malay
traders to the Aboriginal culture, and he points out
that this contribution was limited to a small area.

He

states that their contribution to Aboriginal social life
was even less. A Pidgin Malay language was developed and
spoken by a number of the coastal natives, and this,
together with the dug-out cm1oes, stimulated greater
intertribal contact among the Aborigines themselves.
While Warner discounts the importance of this effect, i t
would seem to be quite a significant influence.

There is

also said to be some slight influence of the Malays on
the local myths and burial customs.
Warner attributes this minimal influence to the
f'act that the Malays came only to trade, and did not
engage in any form of agriculture or attempt to change
Aboriginal social customs or beliefs in any way.

He

also states that there was very little racial mixture
between the Malays and Aborigines,

due to the policy of

the Malay traders of preventing their crews from having
any contact with the Aboriginal women to avoid trouble.
This view is disputed by the Berndts

(1954), who state

that the Malay traders took Aboriginal women as temporary
wives during their stay in Arnhem Land.

The fact that

after such a long period of contact there is little
evidence of Malay features or colour among the Aboriginal
people o.f this area would tend to support \varner 1 s view.
There is however some evidence of Malay mixture, and the
head of one of the most prominent families at present
living at Elcho Island is said to be part-Malay.
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None of the Malay traders remained in Arnhem Land,
but a number of Abori.ginal men are said to have gone with
the Malays to Macassar and other islands in the area,
returning to Arnhem Land with the next expedition south.
This trade ended at the beginning of this century,
and the Malays were followed by
traders.

~<,uropean

and Japanese

The Berndts (1954) state that the rel.ations

between these traders and the Aborigines were poor,
·mainly because the traders preferred to collect their own
goods, Vfhich was resented by the Aborigines,
of incidents involving Aboriginal women.

and because

This trade

finally ended with the outbreak of war with the Japanese
in 1941.
During the war the Aborigines came i.nto fairly close
contact with the military bases established in Arnhem
Land.

They were employed in various capacities and

received in return money and other goods.

According to

the Berndts, it was this contact which finally led to
the breakdown of Aboriginal. tribal life and economy.
At the end of the war a new pattern of Aboriginal
life emerged.

The Aborigines had come to depend on the

European for food and other goods,
the mission stations.
the bush,

and settled around

Small groups still lived out in

and hunted and collected food in the

traditional manner, but these groups would return
periodically to the mission stations, and each visit
tended to last longer and longer.

At the present time

there are probably f'ew groups who do not reside more or
less permanently near one o.f the missions in this area,
or on the outstations which are visited regularly by
light plane and supplied with rations.

145.
Present Conditions
Elcho Island is situated approximately 330 air miles
north-east of Darwin.
sea.

It is accessible only by air or

Few Aborigines have the opportunity of visiting

Darwin.

Usually only those requiring medical treatment

use the air service.

The Aboriginal crew of the mission

boat are the only people having any regular contact with
Darwine

At 30 July 1963 the population at Elcho was 579, of
whom

51 per cent were children under 16 years of age

(figures quoted from Watts and Gallacher [1964]).
Activities
The main activities on the mission are agriculture,
fishing and sawmilling.

Most of the younger adult men

are employed in these activities, and are paid contract
rates.

Men are also employed in building activities

and in the machine workshop.

Craftwork is engaged in,

the Aborigines painting barks and making spears,
didgeridoos and other artefacts which are sold through
the mission.
Hunting and food gathering activities are still
commonly engaged in, particularly by the women.

Whell

not at schopl the children also frequently go hunting,
food-gathering, or fishing.

The boys prepare lines and

hooks for fishing, while the girls collect shellfish.
The sea and the beach provide a common ground for leisure
activities and swimm.ing, and the boys have canoes.
Around the mission the young children were usually
observed sitting in the sand and diggi.ng with sticks,
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stones, or tins.

They were also observed p.laying with

old disused pieces of machinery l.ying about the mission.
A form of hide-and-seek was sometimes played by the older
children.

.In general,

the games and occupations of the

children seemed to be very simple and based mainly on
learning hunting and food-gathering skil.ls.
The men were said to bet on card games in the camp.
This was discouraged by the mission authorities, and
could not be confirmed.
Polygamy is still practised in this area.

This

system results in the older men having several wives and
the younger men having none.

This is the source of most

of the problems and the fights in the camp, and it is
said that family troubles frequently result in the
neglect of the children.
Housing
.In 1964 the majority of the Aborigines at Elcho
lived in small, one-roomed houses.

These houses usually

have only rough wooden benches and tables.
stretcher beds were seen.

A few

The most common possessions

seemed to be blankets and tin mugs.

The houses appeared

on the whole to be rather dark and to have poor
ventilation, and some would be rather overcrowded,
particularly since a large group of Aborigines had
recently come into the mission from the bush and there
was therefore a shortage of housing.

Some more primitive

houses of scrap iron and other materials had been
constructed by the people themselves, and a number of the
Aborigines slept in the open around fires.

A new housing
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programme was under construction in 1964, and some of
these houses were already occupied.

These were larger

two and three roomed houses, with adequate lighting
and ventilation,

each house havi.ng separate washing

facilities.
Health and Nutrition
The health of the Aborigines at Elcho appeared to
be generally poor.

The health problems listed by Tatz

(1964) for this mission are anaemia, hookworm, diarrhoea,
leprosy, and tuberculosis.
also common.

Eye and ear i.nfections were

A check for hookworm in 1964 indicated

that approximately 98 per cent of the population were
infected.
Workers are issued with a weekly food ration.
Tatz (1964) has indicated that this ration falls short
of recommended ration scales in quantity and quality.
These rations are expected to be supplemented by hunting
and food-gathering by the Aborigines.

The children are

given one cooked meal a day and rations for the other
meals.

Discussions with the mission staff suggested that

the children did not necessarily get the benefit of these
rations.
the

A serious problem was considered by some of

staff members to be infant feeding,

rate of weight gain by the babies.

and the low

It was said that

while extra milk rations were available for babies who
failed to gain weight satisfactori.ly, frequently the
mothers did not bring them regularly.
to receive these extra rationsa

to._th~

clinic

It was also said that

mothers persisted in feeding their babies with black tea,
often to stop them from crying, despite constant advice
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against this practice.

This resulted in babies refusing

milk and other food when it was given to them because
they were full of tea, and the mothers argued that this
showed that they were not hungry and did not-need
the milk.
The health and the nutrition of the Aboriginal
children here therefore appeared to be poor.

Evidence

suggests that such factors may influence mental
development (Biesheuval [l94J]), and these factors are
therefore relevant to a consideration of the results of
the present investigation.
Education
The school at Elcho was established by 1950.

Up to

1960 the school had only one teacher and up to 90 pupils.
Under these conditions teaching was very difficult, and
in 1959 the number of children attending school •vas
reduced.

It is understood that a number of the older

boys who were difficult in school, and a number of those
who were not progressing well, were allowed to leave.
From 1960 the teaching staff was gradually increased,
and in 1964 there were four full-time teachers.

A

pre-school was established in 1963 under a trained
pre-school teacher.

Prior to this a member of the mission

staff had taken on a pre-school class on a part-time
basis.

The teachers are assisted by untrained Aboriginal

teaching assistants.
The teaching equipment has been improved in recent
years.

In 1961 the Cuissenaire teaching materials were

introduced in the pre-school class.

The school building
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is small and facilities are cramped.

Compared with

Hermannsburg the range of school equipment appeared to
be more limited, and there were no special facilities
for art or craftwork.
Evening classes were run for the non-school
children and the adults.

For the children these classes

mainly took the form of organised games.

Films were

shown regularly and attended by all the people on the
mission.

4.

Intellectual Capacity of the Aborigines
The first psychological tests on Aborigines were

carried out in 1898 by the Cambridge Anthropological
Expedition to the Torres Straits Islands.

Despite this

early start, little has since been achieved in the
scientific psychological study of the Aborigine.
All the psychological studies so far reported on
the Aborigines have been based on sensory, motor and
perceptual tests, or on traditional methods of
intelligence testing.

The essential weaknesses of

traditional intelligence tests for cross-cultural
studies of intellectual development have been discussed
in Chapter I.

The failure of these studies to provide

any real understanding of the intellectual capacities
and abilities of Aborigines support the view that such
tests are unsuitable for this purpose.
In general, the findings of the various studies
reported indicate that while the sensory, motor, and
perceptual skills of the Aborigines are comparable to
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those of Europeans, their performance on tests of mental
ability are consistently inferior,
The best known of these studies is that of Porteus
(1931) who visited North West and Central Australia in
1929 and carried out a series of psycho-physical and
mental tests.
On the psycho-physical tests, Porteus found that
the Aborigines' performance was generally poorer than
that of Europeans, but he related this difference to
differences in stature and weight.
On the mental tests, he found consistently poor
performances, with the average mental ages of Aboriginal
adult ma.les ranging from about five years to about
twelve years.

The tests he applied were, the Porteus

maze test (Av. M.A. - 10.97 years, Av. I.Q. - 80), the
Porteus form and assembly test (Av. M.A. - 9.15 years,
Av. I.Q. - 60), the Goddard form board (Av. M.A. - 8.17
years), Rote memory test (repetition of digits)

(Av.

M.A. - 5.38 years), and the Zylophone test (a test of
auditory and visual memory adapted from the Knox cube
test)

(Av. M.A. - 7.88 years).

He also devised a test

based on matching footprints from photographs, in which
he found that the Aborigines' performance was al.most
equal to that of a group of 14 year old European boys.
Finally, he applied a dot estimation test, where the
subject was required to order a series of 17 cards
according to the density of the dots on the cards, the
number of dots increasing from 5 to 85 in increase steps
of 5 dots.

He found tba t the Aborigines made an average

of about 14 errors, compared with an average of J.8l
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errors for Europeans and 4.46 errors for a group of
Europeans, Chinese and Japanese.

The Aborigines'

performance was approximately equal to that of a group
of 10 year old children.
Porteus took the view that his findings were
evidence of racial differences in intelligence.

He

put particular emphasis on the importance of rote memory
as an indication of educability, and explained the
Abo~igine~

poor performance on this test as due to a

mental disability in rote memory.

But the unsuitability

of this test can be judged from his statement: 'Though
very many of my subjects were unable to count beyond
five

they

the numbers'

were at least familiar with the names of
(Porteus [1931] p.J84).

He recognised

that failure on this test may be associated with
unfamiliarity with the number names, and he devised an
alternative test based on ability to reproduce familiar
syllables.

Whie he was unable to complete testing all

the subjects on this test, he reported that performances
were generally equally poor with syllables as with
digits.

He gave no figures on these results.

Piaget's studies of seriation throw some further
light on Porteus' dot estimation test.

While Porteus

considered this test as depending purely on estimation
of mass, Piaget's studies have indicated that the
ordering of a series is itself dependent on a system of
concrete operations.

The

Aborigine~

failure on this

test could therefore be due either to a failure to
discriminate mass, or to lack of the operations necessary
for serial ordering.

Porteus

between these two factors.

1

test does not distinguish

This test illustrates the
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confounding, ·that cah occur in traditional intelligence
tests which are not based on an adequate investigation
of what the test actually measures, or an adequate
theory of what intelligence is.
Porteus also tested a small group of women and a
group of children, the children being tested on the
Goodenough Draw-a-man test as well as the other tests.
He found that the women's performances were generally
poorer than the men's, and the children's performances
were markedly better, the average I.Qs. of the children
varying from 94 on the Porteus Form Assembly test to 55
on the rote memory test •

.Average I.Qs. on the Draw-a-man

test in different groups varied from 69 to 83, and this
test was judged to be particularly suitable for
application to Aboriginal children.

He explains these

better performances mainly in terms of increased
familiarity with pictures and drawings in the schools.
He also points out that about half the children tested
were part-blood Aborigines.
Fry and Pulleine (1931) also 'carried out a series
of motor, sensory, and mental tests on Aborigines.
They found performance on motor tests generally lower
than European norms, but within the normal range.

Sensory

tests showed no great divergence from European norms, but
they reported that visual acuity was much greater than in
Europeans, while estimation of weight tended to be poor.
Mental tests showed inferior performances, but they
point to the difficulties of comparing these results
with European performances, and refer to the complex
social organisation and the ingenuity of the Aborigines

153
in solving problems in their own social and cultural
context as evidence of their mental abilities.
Fowler (1940) tried out four tests, the Passalong
test, the Ferguson form board, the Cube construction,
and the Kohs Blocks test, on a small group of
Aboriginals.

He reported that the first three tests

were found suitable, but the Kohs Blocks test took too
long to administer and was too difficult for the
Aborigines.

He found average M.As. of 12.75 on the

Passalong test and 11.5 on the Ferguson form board.
However, he emphasised the wide range of individual
scores found on each test, and suggested that previous
results reported in terms of average mental ages were
misleading, since some Aborigines obtained scores
comparable to whites.

From this he concluded that

their mental capacity was not necessarily inferior to
whites and that many of them could benefit from
education and training.

He tested both males and

females, and found no significant differences between
the sexes.
At present a test of general cognitive capacity
applicable to Australian Aborigines and the indigenes
of Papua and New Guinea is being developed at Queensland
University under Professor McElwain.

No results on this

work have yet been published.
References to the intellectual capacities of
Aborigines have been made by anthropologists.
they have

tende~

In general,

to emphasise their complex social

structures and kinship systems as evidence of superior
mental capacity.

However, Levy-Bruhl has argured that
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these systems appear complex to us because we try to
conceive them abstractly, while the primitive never
thinks of such relationships abstractly, but only in
relation to particular persons whose relationships he
has learned and known from childhood.

Such

relationships therefore present no more difficulty to
them than learning, for example, to speak their native
language, whose complex rules and structures they may
be completely unaware of,

Levy-Bruhl's view would seem

to be supported by Meggitt's reference to an ambiguity
he found in a kinship classification.

He states:

I cannot see, however, how this rule operates for
two 1 M.M.B.D.S. 1 who are also reciprocal
'F.F.Sr.S.S.', for their fathers must be crosscousins. The people themselves could not clarify
the matter for me; they simply asserted that a
particular man was 1 numbana 1 to the other's
'gandia' because the two had alwa s called each
other by these titles
Meggitt 19 2 p.l 1
(M-Mother, B-Brother, D-Daughter, S-Son, F-Father,
and Sr-Sister).
With regard to Aboriginal mental capacity Elkin
(Foreword to McCarthy [1962]) states:
Those of us, however, who have gained an insight
into their language, social organisation, ritual,
religion and philosophy, realize that the
Aborigines' intellectual powers are of no mean
order. They are logical and systematic in their
thinking,
Until such time as

'logical' and 'systematic' are

precisely defined, and agreement is reached as to what
forms of behaviour are to be classified as logical and
systematic, and how such forms are to be defined and
1

My underlining.
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measured, such statements are inadequate for a
psychological discussion of the intellectual capacities
of Aborigines.
In conclusion, it may be stated that intelligence
tests applied to Aborigines have not l.ed to any real
understanding of intellectual capacities or development
in Aborigines, nor is there any prospect of such tests
doing so on their present theoretical basis.

Our

knowledge of the intellectual development and capacities
of the Aborigines up to the present time is extremely
limited.

5.

Characteristics of Aboriginal Languages
Aboriginal languages are characterised by a wealth

of specific concrete terms and a lack of abstract and
collective terms.

There are no terms for numbers

exceeding four or five,

and comparative terms are

generally lacking.
Strehlow (1944) states that the Aranda language
has three degrees of comparison; the positive,
comparative and superlative.

However, he points out

that the superlative may often be used to mean •very'
or 'too', and is therefore not strictly appl.ied.

Our

own experience in translating and interpreting the tests
would suggest that these degrees of comparison are not
often used in normal conversation, and the most common
method of translating, for example,

'more' was the term

used .for 'big'.
Strehlow states that there are few conjunctions in
the Aranda language.

There are some copulative
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conjunctions, but disjunctive conjunctions such as
'either ... or' are entirely absent.

He suggests that

this characteristic may be due to the Aranda preference
for short sentences using participles as connectives

rather than conjunctions, and that this form is more
suitable for a simple spoken language which prefers
short sentences.

However, it could also be related to

an absence of the operational structures on which
concepts of disjunction or conjunction must be based.
Aranda has terms for one and two, and the terms for
three, four and five are obtained by combining these
terms.

There are also terms for many and few.

Strehlow recorded terms for five, ten, twenty,

Carl
thirty,

and forty, but Strehlow states that these terms
indicated only approximate values and were seldom used.
The usual method of counting in Aranda was to mark
off the number on the fingers and toes.

Even when a

number term was used, the fingers of the hand were
usually put up at the same time.
feasible up to about twenty.

This method was

Another method referred to

by Strehlow was to mark off the number by parallel
strokes on the ground, saying at the same time 'here is
one, here is another, ... here is the last'.

This method

was often used in telling stories.
Strehlow states that for all practical purposes
counting stops short at five.

He says that education

has not been able to achieve very much in the teaching
of arithmetic, and that the only problems which can be
mastered to any degree are those of direct practical
concern; for example, counting sheep or cattle, or
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converting pence to shi.l.lings and shil.li.ngs to pounds.
He suggests that this is due to the fact that number was
of no importance in the Aboriginal environment.

Since

they had no herds or crops there was no need to count or
compare quantities.

Game was usually sighted sing.ly or

in twos or threes, and if there were l.arger numbers there
wou.ld be no opportunity to count them before they
disappeared.

Numerals were therefore onl.y necessary for

the first few visually grasped numbers, and no abstract
system of counting was requ.ired or developed.
Elkin (.1958) has poin~ed to the difficulty that is
found in teaching chi.ldren to compare amounts and sizes.
He states that while they may be able to arrange
objects in piles and see which is the bigger pile, the
idea that one is bigger than the other is meaningless.
He states that in their own languages comparison is
expressed by juxtaposition, and does not make use of a
comparative conjunction.

He also points out that no concepts of units of
measurement or length have been developed.

He states

that this is because there is no need for these
concepts in the Aboriginal culture.

For example,

distance is calcu.lated in terms of the number of' camps
or water sources between places, which wi.ll determi.ne
how many days it ·will take to go from one place to
another.

The length of a spear is determined by the

particular materials available, and there is no need to
estimate or to compare lengths exactly.

In the case of

division, Elki.n points out that Aborigines do not give
or share things by exact division and measurement, but
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according to the particular part of the animal. or the
type of food or goods, and on the basis of rules of
social obligation and kinship.
Certain characteristics of the local languages were
also revealed in our translation of the tests and the
children's responses.

It was found,

for example, that

there were no words to express area or volume, and that
these concepts could only be expressed with reference to
concrete situations.

Comparison usually had to be

expressed by asking the children which quantity was
'lots', or which stick was 'long'.

A few children

understood the terms 'more' and 'longer', but in most
cases the comparative was expressed simply by saying
1

this one has lots 1 or 'this one is long'

o

The alternative 'or' was not understood by the
children, and questions could not be asked in this form.
If two
Each question had to be put separately.
'
alternatives were included in the same question, the
children usually answered the second alternative only.
It was understood that this difficulty was characteristic
of the people as a whole.
It was also noted that the children had difficulty
with specific terms, and tended to generalise these terms
to inappropriate situations.

For examp.le, in the test

on weight, which followed that on length, a number of
the children tended to use the term '.length'

(which had

been introduced in the previous test) to re:fer to
weight.

Thus they might explain that two bags were the

same weight 'because they are the same length 1

•
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One difficulty was found in translating the test
on length.

In this case it was found that the word

'same' when used to ask if the sticks were the same
length was also used to mean •together' in the sense
that the sticks were placed parallel and with their
ends coinciding.

However, our Aboriginal informant said

that if the question was posed so as to emphasise the
movement of the stick, and then to ask if the sticks
were the same length, the distinction between these two
uses of the term would be made clear.
The parallel between this terminology and the
development of the concept of length proposed by Piaget
is striking.

While the terminology in itself is not

sufficient to conclude that the Aborigines do not
dissociate length in terms of the interval between the
end points from the relative positions of the end-points,
it does suggest that this distinction is not important
in the Aboriginal culture, and that this terminology
may reflect either an earlier stage when this distinction
was not made, or the present thinking habits of the
people.

A parallel terminology was found in the w·ords

'different'

and 'separate', which are also both

translated by the same word.

In the test on area it was

found that some children referred to the houses in a line
as

•the same'

(i.. e., together), while some children

referred to the scattered houses as

'different'

(i.e.,

separate).
Another confusion was f'ound between the terms 'lots'
and 'full • .

Whi.le each of these words were translated

by diff'erimt terms, it was noted that the interpreter
tended to use the word for 'full' when she was
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translating the question 'Which glass has lots of sugar?'.
This was particularly marked in the case of the long
thin glass, and indicates a clear tendency to refer to
quantity in terms of the level.

(The use of this

incorrect term was always corrected by the experimenter,
but it should be noted that an interpreter was only used
in the supplementary testing, and that none of the
subjects included in the main study were tested through
an interpreter.)
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CHAPTER V
PROCEDURES
General Plan of' the Study
The field research undertaken in this study can be
divided into four main phases:
1.

Preliminary testing with European chi.ldren.

2.

A pilot study undertaken at Hermannsburg Mission
(October 1963).

J.

Preliminary testing undertaken at Mi.ling:imbi Mission
(June 1964).

4.

The main study.
This was divided into two parts:
a) Testing at Elcho Island Mission (June - August
1964) .
b) Testing at Hermannsburg Mission (September November 1964) .

.5.

Supplementary testing.
Testing of unschooled children an.d adults was

undertak.en at Elcho Island Mission and at Willowra
Station, a pastoral property in Central Australia,
north-west of Alice Springs.
Aims of Each Phase
1.

The preliminary testing of European children

provided the basis on which provisional testing
procedures were drawn up for the pilot study.
2.

The aim of the pilot study was to determine whether

the tests selected and the procedures adopted were
suitable for application to Aboriginal children.

The
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selection of tests for the main study, the
standardisation of procedures and questioning, and the
design of score sheets, was based on the findings of
this study.

J.

The purpose of the preliminary testing at Milingimbi

was to determine whether the procedures drawn up for the
main study were suitable, and to effect any changes or
modifications in the tests that seemed necessary.

4.

The testing of school children at Elcho and

Hermannsburg constituted the mai.n study.

5.

The additional testing of unschooled children and

adults was intended to provide some indication of the
possible effects of schooling on the development of the
concepts studied.

The small number of unschooled

children available, and the difficulties of testing
these children and adults through an interpreter,
precluded the inclusion of these results in the main
study.

The findings of this additional testing are

reported in Appendix 4, and will be referred to briefly
in the final discussion.
Only the main study will be considered in the
fol.lowing section.

The fi.ndings of the pilot study,

and the reasons for the selection and the modification
of the tests used in the main study are given in
Appendix J,

together with the findings of the

preliminary testing at Milingimbi.
The study will be considered under the following
headings:
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1.

Selection and Translation o.f' the Tests.

2.

Selection of' the Sample.

J.
4.
5.
6.
7.

General Testing Conditions.

Classif'ication of' Responses.

1.

Selection and Translation of the Tests

Method,
Test Procedures.
Order of' Presentation.

Selection
Following the pilot study it was decided to
restrict the study to the investi.gation of the
development of the concept of conservation.

The main

reasons for this were as .folLows:
1..

Piaget maintains that no Logical operations are

possible in any field bef'ore the chiLd has understood
that the materials with which he is dealing remain
constant regardl.ess of' changes in f'orm or sub-division.
The concept of' conservation is theref'ore basic to al.l.
l.ogical thinking, and has been extensively studied both
by Piaget and by other i.nvestigators.

l t would theref'ore

seem appropriate to start the study of' conceptual
thinking in Aboriginal children with this basic concept.
2.

While the development of' some concepts, such as

those of' number and measurement, could depend on whether
or not these concepts are developed in the culture, the
concept of conservation would be expected to develop as
a result of the child's interaction with his basic
physical environment, the essential.s of which are common
to all societies.
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3.

Piaget and Inhelder have placed some importance on

their finding that conservation of quantity, weight and
volume are always developed in this order, and on this
basis they have suggested that their techniques could
provide a natural ordinal scale by which intellectual
development could be measured.

In the light of this it

is important to establish whether or not the same order
of development is found in children from a different
culture.
Translation
Because of the possibility that differences in
language could have influenced the child's ability to
understand the problems presented and the terms used,
it was decided to have the tests translated into the
local language before undertaking the testing.
The purposes of this translation were as follows:
l.

To determine whether the terms and concepts used in

the tests could be expressed in the local language.
2.

To help to determine whether any particular

difficulties experienced by the children or any
particular characteristics of their responses or
explanations could be related to their language.

3.

To enable the experimenter to use the native terms

in cases where the child did not appear to understand
the English terms.

4.

To enable the experimenter to keep a better check if

an interpreter was necessary for any of the younger
children.

(In fact, no children included in the main
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study were tested with an interpreter.

Initially a few

seven year old chil.dren at Elcho were tested but these
children were not included in the study.)

5.

In addition to the school children to be tested for

the main study, it was intended to test some unschooled
children and adults, for whom an interpreter would be
necessarye

For the Elcho group, the tests were translated into
the local language by the linguist stationed at
Milingimbi.

The translation was carried out in

consultation with an Aboriginal teaching assistant and
with the writer.

In general it was found that while

precise comparative terms were lacking, the questions
could be posed in the language, and, according to the
Aboriginal teaching assistant, would be understood as
intended.
For the Hermannsburg group,

the tests for the pilot

study were translated into Aranda by an Aboriginal
translator on the mission, who was a trained evangelist
and who gave religious instruction at the school.

For

the main study, the further translations were done in
consultation with a senior girl at the school, and any
problems which arose were checked with the superintendent
of the mission, who was familiar with the language.
This method was not as satisfactory as that adopted in
the case of the Elcho group, but was the best
arrangement that could be made.

On the who1.e, it was

found that the questions could be posed satisfactorily
in the Aboriginal language and would be understood as
intended.
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2.

Selection of the Sample

1.

Elcho Group
The children were selected at random from the

school registers.

Initially it was hoped to test ten

children in each age group, but it was not possible to
get ten children for the older age groups.

Where

possible, equal numbers of boys and girls were selected
at each age.
selected.

Children from eight to fourteen years were

Dates of birth from the mission records were

available in all cases.

There were no fifteen year old

children at the school.

Some seven year old children

and some non-school children were also tested, but these
results were not included in the main study.
The school was divided into three classes, each
under one teacher who was assisted by Aboriginal
teaching assistants.
The first class comprised Grades 1 and 2, and the
children in this class were aged .from seven to eight
years.
The second class comprised Grade 3 only, and
contained children from nine to fourteen years.

It was

sub-divided into Grades JC and JD,
Promotion to the third class was on the basis of
ability.

This class consisted of the following groups:
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Grade J B, Grade J A, Grade J S.A. 1 , Grade

4 S.A.

Grade 6 S.A.
After the children were selected, the teachers
were asked to rate each child on a J-point scale; Above
Average (AA), Average (A), and Below Average (BA).

The

teachers were also asked if they thought the children
selected were a representative sample of each age group.
In the case of the eight year old group, the teacher
remarked that the two brightest children of this age
had not been selected.

Since we were interested in

testing as wide a range of abilities at each age as
possible, it was decided to add these two children to
the sample.
Particulars of the children tested are shown in
Appendix 2, Tables 1-J.
2,

Hermannsburg Group
Children from eight to fifteen years were selected.

Twelve eight-year old children were selected at random
from the school register.

Since it was not possible to

obtain ten children for every age group over eight years,
and since few age groups had more than about twelve or
thirteen children, it was decided to test all the
children from nine years onward at the school.

A few

children whose dates of birth were not available were
not tested, and also some children who were not present
at the start of the testing programme.

Several children

1

S.A. indicates that these groups were taking the South
Australian Correspondence School courses.
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left the school after starting the testing programme.
Two children did all but one of the tests.

The results

of those children who did not complete all the tests
are not included in the statistical analyses of the
results.

Dates of birth were avai.lable from the mission

records.

In the case of two children included in the

sample it was discovered later that the dates of birth
shown in the school registers were estimates only, since
these two children had only recently come to the mission.
These children were not excluded from the study since it
was thought that an error of perhaps one year could not
make any difference to the results.

In all other cases

the dates of birth were considered to be accurate.
The school was divided into four classes,

each

class under one teacher, assisted by Aboriginal teaching
assistants.

This excludes Grade l

and the pre-school

class, which were accommodated in a separate building.
The classes were as follows:
Grade 2
Grade J
Grade 4
Grade 5

-

divided into Upper and Lower.

)
)
)

These grades were divided into different
groups for different subjects, according
to ability and progress.

divided into Upper and Lower.

The teachers were asked to rate the children on a
J-point scale as in the case of the Elcho group.
Particulars of the children selected are shown in
Appendix 2, Tables

4-7.

Only the children completing

all the tests are included.
In Tables 8 and 9 of Appendix 2 the average ages
and the average number of years schooling for the Elcho
and Hermannsburg groups are shown.
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Comments on Tables
From Table 8 it can be seen that the average age for
each age group is approximately the same in the two
groups.
From Table 9 it can be seen that the Hermannsburg
group has an advantage in the average number of years
schooling for each age group.

This advantage is fairly

slight up to 12 years, being rather more marked in the

10 year old group, but for the 13 and 14 year old groups
the advantage is over l and over 2 years.
In Grade classifications, the Grade 2
classification wou.ld be approximately equivalent in the
two groups, the Elcho Grade 3 C/D classification would
probably correspond to the Hermannsburg Grade 3, while
the Elcho Grade 3 A and B classifications woul.d
probably correspond to the Hermannsburg Grade
classification.

4

The Elcho S.A, groups would probably

correspond most closely with the Hermannsburg Grade 5
group.
From Table 7 it can be seen that in most cases the
Hermannsburg part-blood children have a high proportion
of Aboriginal ancestry.

There is no difference in the

environmental background or schoo.ling of the part-blood
and full-blood children.

3.

Testing Conditions
The testing room was determined by the facilities

available.

At El.cho, the chil.dren were tested in a

small store-room,

At Hermanr1sburg, they were tested in
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the staff room in the school bui.lding.

While the

conditions were more cramped at Elcho,

this seemed

unlikely to influence the results.
The child was seated at a table, and the test
materials were set out in front of him.
were recorded on score sheets,

His answers

A sample of tape

recordings for each test were taken.

These served as

examples and also acted as checks on the questioning
in each test.
Testing Sessions
The children were tested during normal school
hours.

Each session lasted from about 5 to 15 or 20

minutes, depending on the test and the subject.

The

average time was about l.O to 15 minutes.
Each test was administered in a separate session.
In the Elcho group the time between each session for
each child was normal.ly about one week.

In the

Hermannsburg group the interval was about 10 to 14
days,

The interval was longer in the Hermannsburg

group because of the larger sample, and also because it
was sometimes necessary to cut short the testing in the
afternoons because of cra.ftwork and sporting activities
which the children did not like to miss.

4.

Method
The method followed in the presentation of the tests

was based on Piaget 1 s clinical method.

The essence of

this method is to present a question or a problem to the
child, and then to all.ow him to talk freely in his

171
answers or attempts to solve the problem.

The initial

question is then followed up by further questions
designed to cl.arify or to check the child 1 s answers.
This method allows a fuller investigation of the child's
thought processes than would be possible with a
standardised method.
The flexibility of this method was considered
essential. for the present investigation, since the
children carne from a different cul.tural and linguistic
background, and it was necessary to vary and to
rephrase the questions i.n case of possible
misunderstandings or communication difficulties, and
to check the reliability of the children's answers.
The use of this method also ensured the comparability
of the results obtained with those reported by Piaget
for European children.
A degree of standardisation has been introduced in
some studies in Geneva and by other investigators such
as Laurendau and Pinard (1962) and Srnedslund (1959).

In

the present case it was done by first presenting each
problem to all chil.dren in exactly the same way, and then
rephrasing the questions where any misunderstanding was
suspected or where clarification was required.
Counter-suggestions, a regul.ar feature of Piaget 's
method, were frequently put to the child to check the
stability of his answers, and the questions were often
repeated several times and in several diff'erent ways to
check the consistency of his responses.
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5.

Test Procedures
All the test situations are illustrated in

Appendix 1.
1.

Quantity

A.

Materials

2 standard glasses, A and A'; l

long, narrow glass, L;

4 small glasses, Cs. Quantity of sugar.

1 wide glass, W;
2 black dolls.
B.

Problem

Introducti.on
After some preliminary questioning on the materials
(e.g., What is this called? [Sugar] What are these here?
[Dolls]) the child was told that sugar was to be given
to the two dolls to eat.
glasses A and A 1

•

The sugar was poured into the

Initially unequal quantities were

poured into the two glasses, and the child was asked the
standard questions (see below).

This procedure was

designed to determine whether the chi.ldren understood the
problem and the terminology used, and were able to answer
the questions correctly.
Part l.

Equal quantities were poured into A and A', and

the standard questions, as below, were asked.

If

necessary, the quantities were adjusted until the child
judged them to be equal.
Part 2.

The sugar from A 1 was poured into L, and the

child was questioned as indicated below.

The sugar from

L was then returned to A', and Part 1 was repeated.
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Part 3·

The sugar was poured from A' into W, and the

child questioned as in Part 2.

The sugar was then

returned to A' and Part l was repeated.
Part

4.

The sugar was poured from A' into the C glasses,

and the child questioned as for Part 2.
Variations in Procedure
If the children showed immediate and firm
conservation, the repetition of Part l between Parts 2
and 3, and Parts 3 and 4, was sometimes excluded.

In

such cases Part 4 was usually presented before Part 3,
since pouring the sugar directly from the wide glass
to the small glasses was a difficult operation, while
pouring from L to Cs and from Cs to W was easy and
quicker.
Questioning
The following standard questions were asked for
each situation:
Ql.

Is the sugar in the two glasses the same?

Q2.

Does one glass (or doll) have more (or lots of)
sugar?

(If 'yes') Which one has more?

(Q2 was asked regardless of the answer to Ql.

This was

found necessary since some children tended to answer
'yes' to all questions.)
The following supplementary questions were asked
in Parts 2, 3 and

4:
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Sl.

Will the two dolls have the same sugar to eat?

82.

Does one doll have more (or lots of) sugar to eat?
(If 'yes') Which one has more to eat?
The child was asked for an explanation for each

judgement in Parts 2, J and

4.

The basic

1

why 1

questions were as follows:
Wl.

Why do you think ••.•••...• ?

W2G

How do you know . . . . . . . .

G

••

?

Where children did not give an explanation
immediately, these questions were repeated and
reformulated in various ways.
encouraged by saying:

1

Go on,

The child was often
just tell me what you

think', or similar phrases.
Variations in Questioning
1.

If children appeared to be answering 'yes' to all

questions, the child was asked first if one glass had
more sugar, and then if the other glass had more
sugar.

It was noted that some children answered 'yes'

to both these questions, suggesting randomness of
answers.

Some chil.dren would answer 'yes'

to one of

these questions and 'no' to the other, but also
answered 'yes' to Ql.

(These inconsistencies were

classified as non-conservation or transitional according
to the overall pattern of responses, see discussion on
classification, p.l98-20l.)
2.

A number of children were questioned in Parts 2, J

and

4 as to whether the sugar would be the same if it

was put back into A'.

175
J,

Questions were frequently repeated, particularly

with children who were giving inconsistent answers or
appeared to be answering at random.

4.

Children who showed consistent conservation were

offered counter-suggestions to check the stability of
their conservation.

For example, they would be asked:

'Do you think this one has more because it is higher
here?' or 'But look, this one has lots of glasses.
you think he has more sugar too?'.

Do

(All children

classified as conservation consistently resisted suc.h
suggestions, see discussion on classification.)

2.

Weight

A.

Materials

l balance scale + weights.
2 medium sized plastic bags, A and A'; l

long, narrow

plastic bag, L; 1 large plastic bag, W; 6 small plastic
bags, Bs.
B.

A quantity of tea leaf.

Problem

Introduction
The working of the scale was demonstrated to the
children with equal and unequal weights placed in each
pan,

The children were then shown two weights and asked

to predict if the two weights would make the scale 'stay
the same' or 'stay level', or if one weight would make
the scale 'go down', and if so, which.

In each case

they were asked to give a reason for their prediction.
Their prediction was then checked on the scale, and the
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children were questioned on each demonstration (e.g.,
Why does the scale stay the same?
make the scale go down?).

Why does this one

If the children answered

that it was because one weight was 'bigger' or the
weights were 'same', he was told:

'Because they are

the same heavy' or 'Because this one is heavy (very
heavy, heavier)', the emphasis being placed on the
heaviness of the weights in each case.
Part l.

Tea leaf was then weighed out on the scale

into the plastic bags A and A 1

•

The child verified

that the scale was 'level', and that the tea leaf in
the two bags was 'the same heavy'.

The bags were then

taken off the scale and the standard questions Ql and
Q2 were asked (see below).
Part 2,

The tea leaf from bag A' was poured into bag

W, and the child was questioned as indicated below.
The tea leaf from W was then put back into A' and the
standard questions Ql and Q2 were repeated,

If the

child did not judge the tea leaf to be the same in A
and A', the weights were again checked on the scale,
but normally this was not necessary.
Part J,

The tea leaf from bag A' was poured into bag

L, and the child questioned as in Part 2.
from L was then poured back into A

1 ,

The tea leaf

and the same

procedure followed as in Part 2.
Part

4.

The tea leaf from bag A' was poured into the B

bags, and the child questioned as in Part 2.

177
Variations in Procedure
1.

If the children showed immediate and firm

conservation, the return of the tea leaf to bag A 1 at
the end of each part of the test was sometimes excluded.
2.

A variation was introduced in Part

4 by removing

some of the small bags and asking the child to compare
l, 2,

J, 4

or 5 small bags of tea leaf with bag A.

This provided a useful check where the children's
responses were doubtful or inconsistent, but it was not
necessarily applied in all cases.
Questioning
The standard question Ql and Q2 followed the same
pattern as in the case of Quantity, i.e.,
Ql.

Is the tea leaf in the two bags the same heavy?

Q2.

Is one bag of tea leaf heavier (very heavy)?
(If 'yes 1

)

Which is heavier?

The following supplementary questions were asked in
Parts 2, J and
Sl.

4.

If' we put this bag of tea leaf on this side of the
scale, and this bag of tea leaf on this side of the
scale (indicating), would the scale stay the same
(stay level)?

S2.

Or do you think one bag would make the scale go
down?
down?

(If 'yes') Which one would make the scale go
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The child was asked for an explanation for each
judgement in Parts 2, J and

4.

The

1

why' questions

followed the same pattern as in the case of Quantity.
Variations in Questioning
Variations in questioning and additional questions
followed the same pattern as in the case of Quantity.
The standard questions were normally repeated after the
supplementary questions in each case.

J.

Volume

A.

Materials

2 identical glasses, about 1/J filled with coloured
water.

Plasticine balls - 2 yellow balls of the same

size; 1 large red ball; 1 small brown ball.

B.

Problem

Introduction
The child was asked if the level of the water in
the two glasses was the same, and if the large red ball
and the small brown ball were the same size, or which
one was bigger.
Small brown ball
Prediction:

The child was asked to predict what would

happen if the brown ball was put into the glass of water.
If he did not answer, or did not understand the question,
he was asked if he thought the water would stay at the
same level, or if it would 'come up higher'.
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Demonstration:

The brown ball was then put into the

glass of water, and the child was asked if the water
'stayed the same' or 'came up'.

(If the child

maintained that the water stayed the same, the
procedure was repeated and the child was told to 'watch
very carefully', and he was then questioned as before.)
Large red ball
Prediction:

As for brown ball.

In addition, the child was asked i.f the red ball would
make the water come up •the same high' as for the brown
ball, or higher.

He was asked for an explanation for

this prediction.
Demonstration:

As for brown ball.

The same additional questioning as in the case of the
prediction was put to the child, but referring to the
actual situation demonstrated.
Finally, the chi.ld was asked ·why the water came up when
the plasticine was put inside the glasses.

The

plasticine balls were then removed f'rom the glasses of
water.

Part 1.

The child was again asked if the level of the

water in the two glasses was the same, and was then
asked if the two yellow plasticine balls were the same
size.

The plasticine balls were adjusted if necessary

until the child agreed that they were the same.

The

child was then asked the standard questions (see below).
If he did not answer correctly, the balls were placed
in the glasses of water to demonstrate that the water

1.80

would come up to the same level..

(This was i.n fact not

necessary for any of the children tested.)
Part 2.

One ball was flattened, and the child was

questioned as indicated below.

The plasticine was then

formed back into a ball, and Part 1 was repeated.
Part 3.

One ball was roll.ed into a long sausage, and

the child was questioned as in Part 2.

The plasticine

was then formed back into a ball, and Part l was
repeated.
Part

4.

One ball was broken into a lot of little pieces,

and the child was questioned as in Part 2.
Variations in Procedure
1.

The repetition of Part l between Parts 2 and 3, and

Parts 3 and 4, was exc.luded with some subjects who
showed immediate and firm conservation.
2.

In many cases, Part 1 was supplemented by asking the

child to predict whether the yellow and the brown ball
would make the water rise to the same l.evel,

or which

would make the water rise higher, and whether the red and
the yellow ball. would make the water ri.se to the same
level, or whi.ch would make the water rise higher.
Questions
The f'ol.lowing standard questions were asked:
Ql.

If we put this p.lasticine into this glass, and this
plasticine into this glass (indicating), do you
think that the water wi.ll come up the same high in
the two glasses?
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Q2.

Or do you thing that one lot of plasticine will
make the water come higher?

(If 'yes') Which

plasticine wil1. make the water come higher?
The following supplementary questions were asked:
S1.

Do you think this plasticine is the same size as
this plasticine?

S2.

Do you think that one lot of plasticine is bigger?
(If 'yes

SJ.

1 )

Which is bigger?

Do you think there is the same amount of plasticine
in this ball and in this plastic:ine here (flat,
long, pieces)?

S4.

Do you think that one of these has more plasticine?
(If 'yes') Which one has more plasticine?
The child was asked for an explanation for each

judgement in Parts 2, J and 4.

The 'why' questions were

the same as in the case of Quantity and Weight.
For Ql, the motion of lifting the plasticine and
placing it in the glass was indicated, or the plasticine
was held up over the glass in which it was supposed to
be placed.

Where ther;3 appeared to be doubt as to

whether the plasticine would fit into the glass, for
example, in the case of the long plast.icine, the child
was told:
so that

1

We 1 ll twist it up like this (demonstrating)

.!'!11.

the plastici.ne will go into the glass.

We'll

put it so that the plasticine goes right into the water'.
Drawings
Following this procedure, the child was presented
with a series of drawings showing the glasses and the
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plasticine (see figure opposite).

After some

introductory remarks (e.g., Do you like to draw?

We are

going to make some drawings of the plasticine in the
water), the child was presented with the fi,rst sketch,
showing the two glasses with the level of the water
drawn in, next to each of which was a sketch showing
the large ball and the small ball inside a glass, but
without the level of the water drawn in.

The large and

the small ball were placed next to the glasses, and the
child was asked the standard questions (see below).

If

the child failed to understand what was required, he
was encouraged in various ways.

If he drew the line at

exactly the same level as the sketch showing the glass
without the plasticine inside, he was asked if the
water would come up higher when the plasticine was
inside the glass, and if that was what he had shown in
his sketch.

He was then allowed to have another try.

If he did not succeed, the balls were placed inside the
glasses and the child was asked to draw the level of
water as he could see it.
Part 1.

The child was then presented with the second

sketch, showing the glasses with the two equal-sized
balls placed inside, but without the level of the water
drawn in, next to sketches of the glasses showing only
the level of water without the plasticine.

The

procedure was repeated as in the case of the
Introduction.
Part 2.

One ball was flattened, and the chil,d was

presented with the third sketch showing the round ball
in one glass and the flattened ball in the other glass.
Questions Dl, D2, and DJ were asked (see below).
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Part J.
child was

The flattened ball was lengthened, and the
pres~ted

with the fourth sketch showing the

round ball in one glass and the long plasticine in the
other glass.

Questions Dl, D2 and D3 were repeated as in

Part 2.
Part

4.

The long plasticine was broken into little

pieces, and the child was presented with the fifth
sketch showing the round ball in one glass and the
pieces in the other glass.

Questions Dl, D2 and D3 were

repeated as in Part 2.
Standard Questions for Drawings
Dl.

Look, here are the glasses with the water inside
(indicating).

This sketch (indicating) shows this

ball inside the glass here, and this sketch shows
this one (long, flat, pieces) inside this glass
here (indicating from plasticine and glass to
sketch).

I want you to draw the line to show me

where the water will come to when we put this
plasticine inside this glass here, and this
plasticine inside this glass here.
When the child had drawn in the level for both
glasses he was asked:
D2.

Does the water come up the same high in the two
glasses?

(If 'no') Which one comes up higher?

If the verbal statement conflicted with the drawing
the child was asked:
DJ.

Is that what you have shown in your drawing?
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If the chil.d said

1

no

1 ,

he was asked to correct his

drawing to show where the water would come.

4.

Length

A.

Materials

Pipe cleaners cut into various lengths, including 2 of
equal length (about 7 ems. long) and one curved in a
zig-zag fashion.
B.

Problem

(For positions of sticks in all situations see Figure A.)
Introduction
Two pipe cleaner sticks of unequal length were
placed in front of the child, and the child was asked the
standard questions Ql and Q2.

Two sticks of equal

length were then placed in front of the child, and the
child was again asked questions Ql and Q2 (see below).
Part I.

i) The child was presented with a straight stick

and a curved stick placed in such a way that the ends of
the two sticks coincided and was then asked standard
questions Ql, Q2 and QJ,
ii) If the child judged the sticks to be of equal length,
and to be the 'same far'

and to take the 'same time to

walk', the curved stick was then straightened, so that
its ends overlapped those of the straight stick, and the
standard questions were repeated,

It was then put back

to its original form and the questions repeated.
iii) If the child judged that the curved stick was
longer in the original position, or that it was

'longer
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to walk' or 'takes longer time to walk', the curved
stick was adjusted so that both ends were overlapped by
the ends of the straight stick.

The standard questions

were then repeated.
Part II.

i) Two sticks of equal length were presented

in a position horizontal to the child, parallel and with
the end points coinciding (see Figure A).
questions were put to the child.

The standard

The top stick was then

pushed from right to left so that its left end point
overlapped that of the bottom stick by about l

to 2 ems,

(all positions refer to the child's point of view).
The standard questions were then repeated.

If the child

judged one stick to be longer, the sticks were returned
to their original positions and the whole of this
procedure was repeated.
ii) The sticks were then placed in various positions (see
Figure A) and the standard questions Ql and Q2 were
repeated.
iii) Finally the sticks were again placed parallel and
with the end points coincidi.ng, and the questions Ql and
Q2 were repeated.

The procedure was then repeated as

in i).
Questions
The following standard questions were asked:
Ql.

Are these two sticks the same length?

Q2,

Is one stick longer?
longer?

(If 'yes') Which stick is
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QJ.

If one little ant walked along this stick from here
to here (indicating), and another little ant walked
along this stick from here to here (indicating),
would the two ants:
i)

a) Have the same distance (same far) to walk?
b) Would one ant have further (longer) to walk?
(If 'yes') Which ant would have further
(longer) to walk?

ii) a) Would the two ants take the same time to
walk?
b) Would one ant take a longer time to walk?
(If 'yes') Which one would take longer time?
Supplementary Questions

i)

Would one ant have shorter to walk?

(If

I

yes t)

Which ... ?

ii)

Would it be quicker to walk from here to here, or
from here to here (indicating)?

(If 'yes

1 )

Which

is quicker?
iii) If the two ants started at the same time, this one
started here and this one started here (indicating),
would they both arrive here and here (indicating)
at the same time?
Variations in Questioning
l.

When children showed immediate and firm conservation,

the questioning was reduced so that not all questions
were asked for every situation, but all questions were
asked in at least one situation.
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2.

Supplementary questions were asked w·here necessary

to clarify the child's answers or reasoning.
Why Questions
The child was asked for an explanation for all his
judgements in Parts I and II.

The

1

why' questions

followed the same form as in the case of the other
tests •

.J.

~

A.

Materials

2 toy cows.

Rectangular and square sheets of green

cardboard of varying sizes, including 2 of equal size.
Small blocks of wood.
B.

Problem

Introduction
It was first explained to the child that the green
paper represented green grass, and the cows were to be
put into paddocks of green grass to eat.

Al.l the

children knew what cows were, and that they ate grass.
They had no difficulty in understanding that when the
field of grass was bigger, there would be more grass for
the cow to eat.
A.

The cows were first put into paddocks of unequal size,
and the standard questions Ql and Q2 were asked.

B.

The cows were then put into paddocks of equal size,
and the standard questions were repeated.
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C.

It was explained to the child that the wooden blocks
represented houses which were to be built in the
fields.

One house was placed in one field,

and it

was pointed out that where the house stood there
was no grass for the cow to eat, because the house
covered up the grass.

The standard questions were

then put to the child.
D.

If the child did not understand that the paddock
with the house had less grass for the cow to eat,
a number of houses were placed in one field,
emphasising that where the houses stood there was
no grass for the cow to eat, and the standard
questions were repeated.

The number o.f houses were

then gradually reduced and the standard questions
were repeated.

If after this procedure the child

still did not understand that the paddock with one
house had less grass for the cow to eat, the test
was discontinued.
E.

When the child had understood that the paddock with
one house had less grass for the cow to eat, one
house was added to the second field and the standard
questions were repeated.

General Procedure
1.

One house was then added to each field simultaneously,
these being placed together in a row in one field,
and scattered at random on the other field.

The

standard questions were asked after each pair of
houses was added.
2.

Houses were added until:
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i)

The chil.d judged that one paddock had more grass for
the cow to eat.

ii) The child judged that the amount of grass in the two
paddocks was the same up to 12 or 14 houses.
The test was then varied according to the child's
reactions ..

i)

Where the child judged one field to have more grass,
houses were in some cases added to that field until
the child reversed his judgement.

Houses were then

added to the other field until. the child again
reversed his judgement, and the test was continued
with this procedure for a while.

In other cases the

test was discontinued after one or two more houses
had been added, either to one field only, or to both
simultaneously, and non-conservation was clearly
established.
ii) Where the child judged the two fields to have the
same amount of grass up to 12 or 14 houses, 2 houses
were added first to one field and then to the other,
and the child asked the standard questions.
Note.

Where the number of houses on the two fields was

unequal, the child was always questioned first on the
number of houses in the two fields.

If he answered this

incorrectly he was asked to count the houses until he
could say correctly which field had more houses.
The test was discontinued when either conservation
or non-conservation was clearly established.

In i) the

test was in some cases continued .for some time to
determine the point at which the child would reverse his
judgement.
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Standard Questions
The following standard questions were asked:
Ql.

Do the cows have the same amount of green grass to

(or -

eat?

Is the grass in the two fields the same

for the cows to eat?)
Q2.

Does one cow have more (lots of) green grass to
eat?

(If

1

yes

1 )

Which cow has more (lots of) green

grass to eat?
Supplementary Questions
The following supplementary questions were asked:
Sl.

Is the number of houses in the two fields the same?

S2.

Are there more (lots of) houses in one field?

(If

'yes') Which field has more (lots of) houses?
Emphasis was placed in questioning on the fact that
the cows had all the grass in the two fields to eat.

The

cows were often moved around the fields and in between
the scattered houses, pointing out that the cow could
eat all the grass in the fields.

The questions on the

number of houses were related to the standard questions
by repeating the standard questions after the questions
on the number of houses, starting 'And so, do you
think.,,.

I

Why Questions
The child was asked for an explanation for each
judgement, the

1

why 1 questions following the same form

as in the previous tests.
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6.

Number

A.

Materials

Small blocks of wood, 1" square,

Pieces of paper as

bases for building the houses: two pieces
piece 2'' x 2'',

B.

one piece J'' x 2 1' ,

J"

x

4••, one

one piece 2'' x 6 11

o

Problem

Introduction
The

J"

x 4" papers were put out, and it was explained

that these papers would be used as a base for 'building
houses'.

The child was asked to build a house identical

to that of the experimenter, following the
experimenter's every step.

The experimenter then started

bui;lding a house, putting down three blocks at a time in
rows.

The child followed each step.

built three rows high.

The house was

Once the houses were built the

remaining blocks were put away, and the child's attention
was drawn to the fact that these bl.ocks were no longer
needed, and that there were no blocks left on the table
other than those in the houses.
Part l.

The standard questions '"ere put to the child

(see below).
Part 2.

The experimenter then broke down her own house,

and explained that she was going to use another base to
build another house, using exactly the same blocks as
she had had before.

The

J"

x 2" base was used.

When

this house was built the child was asked the standard
questions.

This house was then broken down and the

original house was rebuilt, and Part 1 was repeated.
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Part J,

The original house was again broken down and

the 2" x 2" base was used to build another house.
standard questions were then put to the child.

The

This

house was then broken down again and the original house
put up, and Part 1 was repeated.
Part 4.

The origi.nal house was again broken down and

the 2" x 6" base was used to build another house.
house was the same height as the original.

This

The

standard questi.ons were put to the child.
~·

After each reconstruction it was pointed out to

the child that all the blocks had been used in the new
house, and that no blocks were left over,

The child

was asked to confirm this in each case (i.e., Have we
used all the bl.ocks from the other house?

Are there

any blocks left over?) ,
Variations in Procedure
Where children showed clear and i.mmedi.ate
conservation, Part l was not repeated after Parts 2 and

J.
Standard Questions
The following standard questions were put to the
children:
Ql.

Are the houses the same size?

Q2.

Is one house bigger?

QJ.

Are there the same number of .l.i ttle blocks in
the two houses?

(If

1

yes

1 )

Which is bigger?

193
Q4.

Does one house have more (lots of) little blocks?
(If 'yes') Which house has more (lots of) blocks?

Why Questions
The child was asked for an explanation for each
judgement, the

1

why 1 questions taking the same form as

in the previous tests.
Variations in Test Procedures
The following were the main variations which were
adopted in presenting the tests.
1.

Children who were very shy or who would not give

any explanations were constantly encouraged and the
questions constantly repeated.

If they appeared not to

understand the problem the initial introduction was
repeated and varied in different ways in an effort to
enable them to understand.

While answers were never

judged as correct or incorrect, it was sometimes found
that children could be encouraged by saying 'That's
right' or 'That's good' to whatever answer they finally
gave.

Usually the experimenter's response to the

child's answers was

1

I see', or no response at all was

made.
2.

A few children showed strong reactions with the

repetition of questions, and after the first few
questions often refused to answer any more questions.
In such cases the questions asked were reduced to a
minimum to try and get a few responses for each
situation.
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J,

Where an unusual or unexpected response was given,

this was usually followed up with further questi.oning.
It was found most profitable to do this when the child
was particularly confident and co-operative,

There was

usually no point in putting further questions to shy
and reluctant children, because this tended to confuse
them and to lead them to make random answers.

4,

Questions were reduced with children who showed

immediate conservation with an adequate explanation.
These children often showed impatience with the
repetition of questions.

6.

Order of Presentation
It was decided to present the tests in a standard

order to all the children.

This procedure was adopted

for the following reasons:
1.

The main aim of the study was to investigate the

development with age of the concepts studied.

Since a

standard order of presentation gives greater 'precision'
of resul.ts, as defined by Lindquist (1953), it was
considered most appropriate for the comparison of
results from child to child, from age to age, and from
test to test.
2.

It was desired to compare the children's responses

over all the tests to determine whether any consistent
patterns of response were occurring in all the children,
and whether the development of conservation in the areas
studied followed a consistent order of development.

If

the order of presentation had been varied from child to
child, the children's patterns of response would not
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have been comparable, and inconsistencies due to
different orders of presentation may have masked other
consistent tendencies.

J.

Convenience of testing favoured a standard order of

presentation for the following reasons:
a)

It simplified the organisation of the testing

situation, the score sheets and the test materials.
b)

It made it easier to maintain a consistent pattern

of questioning, to evaluate each child's response in
relation to other children's responses on the same test,
to pick out unusual answers, to follow up promising
lines of questioning suggested by one child's response
with subsequent children, and to concentrate on the
problems of one test at a time.
The order of presentation for the five main tests
was as follows:
Quantity, Length, Weight, Area, Volume.
The tests on length and area were placed between
those on quantity, weight and volume in order to reduce
the possible effects of perseveration in those tests
where the basic situations were very similar.
Order Effects
Order effects would be expected to occur in the
present situation, in which the tests would initially
be quite new and unfamiliar to the children.
For a series of six tests, an adequate study of
order effects would require at least six groups of
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children at each age level.

Since only a limj_ted number

of children were available, this was clearly impractical,
It was therefore decided not to jeopardize the main
purpose, which was to study the development of
conservation from age to age and the relationship between
the children's performances on all the tests, by
undertaking an inevitably unsatisfactory study of order
effects.
To get some indication of whether order effects
would be as marked as expected for this group of children,
the test on number was added at the end of the series for
the Elcho group and at the beginning of the series for
the Hermannsburg group.

The findings in this connection

are reported in Chapter VI.
The whole problem of order effects will be
considered in the final discussion of the results.

7.

Classification of Responses
The children's responses on each of the tests were

classified into three stages of development.

These

were:

I.

Non-conservation.

II.

Transitional.

III. Conservation.
These three stages correspond to Piaget's main
stages of development.

The description of these stages

and Piaget's corresponding stages of development is
shown in Table l.

TABLE l
CLASSIFICATION OF RESPONSES
Classification

I.

I

Description

Piaget's cor responding Stages
Number
) Stage I
Quantity )

Changes in form or position,
or sub-division, is judged
to result in a change in
quantity, weight, length,
area, number and volume.

Non-Conservation

II. Transitional

Weight
Volume

'
Stages I, IJj'
- Stages I,
'i
II, & III

Length
Area

) Stages I,IIA

-

I

)

Number
) Stage II
Quantity )

Both conservation and
non-conservation responses
given.

Weight
!Volume

I

I

- Stage IIIA
- Stage IVA

Length
Area

) Stage IIB

Number
Quantity
Length
Area

)
) Stage III
)
)

Weight
Volume

-

)

.

III.Conservation

Quantity, weight, length,
area, number and volume is
judged to be the same with
changes in form or
position and with subdivision~

j
I

Stage IIIB
- Stage IVB

l
I

I

I

II
I
I
I
I

>-'
\0
--J
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Discussion of Classification
In his discussion of the classification of answers
obtained by the clinical method, Piaget (1929)
emphasises that every answer must be considered in its
context.

He points out that the danger in this method

is attributing either the maximum or the minimum value
to everything the child says.

He states:

there are certain subjects who inspire confidence
right from the beginning, who can be seen to
reflect and consider, and there are others of whom
one feels equally certain that they pay no heed
to the questions and only talk rubbish in their
replies (Piaget [1929] p.lO).
In assessing the responses of the Aboriginal
children it was equally clear that some children were
bored and inattentive, and were simply giving random
answers, while other children showed interest in the
problems and were clearly thinking out their answers.
Piaget distinguished five main types of response.
While these were related to his earlier verbal studies,
they are also applicable in the present context.
These were:
1.

Random answers.

2.

Romancing.
The child simply invents an answer which he does

not really believe.

J.

Suggested conviction, including perseveration when

the questions are asked in a suggestive series.

In this

case, the child's answer is suggested by the question,
or he simply gives the answer he thinks the examiner
wants, without thinking for himself.

In this category
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would also be included answers which are influenced by
conversation with other children.

4.

Liberated conviction.
A belief which is formed only when the question is

put to the child.

5.

Spontaneous conviction.
A belief which the child has already formed.
With the exception of romancing, which was not

found in the type of test used in the present study, the
same types of reaction were found in Aboriginal children.
Piaget distinguished random answers and suggested
convictions from liberated and spontaneous convictions
on the basis of:
1.

Counter suggestions.

2.

Related questions.

J.

Rephrasing of questions.
He states that it is difficult to distinguish

between a liberated and a spontaneous conviction, since
both show the same characteristics and are resistant to
suggestion.

This distinction can therefore only be made

on the basis of observation.
In fact,

this distinction is not essential, since

both liberated and spontaneous convictions indicate the
child's genuine beliefs and therefore his particular
level of development.

Both are distinguished by the

same criteria that distinguish genuine beliefs from
non-genuine beliefs.
1.

These are:

They show a continuous evolution, with an
intermediate stage o.f development, and traces of
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the earlier convictions are found together with the
first correct responses.
2.

They are related to a number of similar beliefs.

J.

There is a uniformity in the answers of children
of about the same age, and certain responses show
a progressive decrease with age rather than being
suddenly abandoned.
In the classification of' the three stages of

development, Piaget's methods were used for distinguishing
between genuine and non-genuine responses.

This

distinction was probably more difficult to make in the
case of Aboriginal children, since these children
seldom made spontaneous comments during the test and
were usually unable to expand or clarify their
explanations.

The observations on which this distinction

could be made were therefore more limited.

However, in

practice, it was usually quite easy to distinguish
between these responses.
As these stages mark a gradual process of
development, the line dividing one stage from the next
is not always clear; some children necessarily fall
somewhere between two stages, and must be classified
in one or another.

The procedure adopted in all cases

of doubt was to place the child in the more advanced
stage of development.

Summary of Classification of Responses
The main distinction between Non-conservation and
Conservation responses was in most cases clear, and
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the classification of Conservation cases was in all but
a very few cases made with complete confidence.
The distinction between Non-conservation and
Transitional cases was not always so clear, and there
may be some overl.ap between these classifications.
The distinction between Transitional and
Conservation cases was usually clear, and any overlap
that occurred between these stages is probably
relatively unimportant, s.ince any child wrongly
classified as Conservation instead of Transitional
would have been very close to reaching the level of
Conservation.
Since in cases of doubt the children were always
placed in the higher stage of development, any errors
in classification would tend to favour the children
and the results would tend to be biassed toward
showing a higher level of development rather than the
reverse.
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CHAPTER VI
RESULTS
j-·

The results will be discussed under two main
headings.
I.

General Results.

II.

Analysis of Results.

I.

General Results
The number of children at each age level classified

at the three stages of development on each of the tests
is shown in Tables 2 and

J.

The classification of the children according to
their performance over all the tests is shown in Table

4.

The percentage of children at each age level
showing conservation of quantity, weight, volume,
length, area and number in the

Elcho

and Hermannsburg

groups is shown in Figures 1 to 6.
The total percentage of children showing
conservation on each of the tests in the Elcho and
Hermannsburg groups is shown in Figure

7.

In Figures 1 to 6 it can be seen that there is a
general tendency for conservation to be achieved with
increasing age.

This does not show a smooth progression,

and there are distinct differences between the Elcho and
Hermannsburg groups.
In the Elcho group the 50 per cent conservation
level (i.e., 50 per cent or more children show
conservation) is generally achieved at 12 years.

In the

203
TABLE 2
NUMBER OF CHILDREN CLASSIFIED AT NON-CONSERVATION
~SITIONAL

AND CONSERVATION STAGES ON EACH TEST
ELCHO GROUP (N=65)
Age Groups

Tests
and
Stages

8yrs 9yrs lOyrs llyrs 12yrs 13yrs 14yrs Total
N=l2 N=lO !N=lo N=lO N=lO N=8
N=65
N=5

Quantity
I
II
III

-

25
22
18

1
2
5

.1

4

26
13
26

4

2
1
2

42
6
17

2
1
5

2
2

31
10
24

3
2
5

6
1
1

2
1
2

45
9
11

3
1
6

1
1
6

1
1
3

26
13
26

-

9
3

8
2

4
5
1

3
4
3

3
7

1
3
4

10
2

3
6
1

8

-

2

2
2
6

1
1
8

9

8
1
1

5
1
4

2
2
6

4

2
3
5

-

-

2
3

Weie,:ht
I
II
III

-

Volume
I
II
III

12

-

I

1

-

-

7
3
2

5
2
3

3

12

8
2
-

8
2
-

Lene,:th
I
II
III

7

-

II

6

-

4

I
II
III

-

I

6
1
3

I

Number

I
I

I

Stages
I
II
III

I
I

I'

1

I

Area

I
II
III

'

-

=
=
=

9
2
1

4
4
2

4
3
3

I

-

Non-conservation
Transitional
Conservation

4
1
5

I

I

I
I

-
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TABLE J
NUMBER OF CHILDREN CLASSIFIED AT NON-CONSERVATION
TRANSITIONAL AND CONSERVATION STAGES ON EACH TEST
HERMANNSBURG GROUP (N=80)
Age Groups

Tests
and
Stages

8yrs,9yrs,l0yrsl llyrsl 12yrs 1Jyrs,l4yrs 15yrs,Total
N=l2 N=80
N=l2 N=9 N=ll IN=lO N=9
N=lO N=7

Quantity
I

2
1

III

'"'""
I

~

9

1-- I I

1

I

7
4

m

8
1

J

37

2

J

4

4

I'

I

II

'
5 I
I J I 5- 1 1 1

6

18
25

4

26

'

"

5

'J

3

1

3
4

8

I
,'

I

3
3
3

2
1

1

2
1

8

6

6

3
6

5
3

8

7

6
3

6

3

1

3

2

2

1

2

4
5
3

1

3

2

5

4

5
5

i

10

44

Volume
I
II

11

III

.
I

1

1

2
1

I4

3

4

4

1

1

6

4
3

5

2

I

50
19

1.----j
11

Len~th

~

I

6

37

I

I~

12

5 I'
1

II

3

III
Number
10

I ~I

1
1

L_-=:_

I
I

I
-- II
9

8

8

7

8

3

2

1
1

2

1
1

2

1

8

8

2
1

2

Stages
I

II
III

4

28
15

Non-conservation

=

Transitional
Conservation

l

4
3
2

I2

I1

---'-

7

2

5

~

~5

2

58
7
15

I 5~ I
15
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TABLE 4
CLASSIFICATION OF CHILDREN ACCORDING
TO PERFORMANCE OVER ALL THE TESTS
ELCHO GROUP
Age Group
8
9
10
11
12
lJ
14
Totals

Number
12
10
10
10
10
8
5
65

---

NC

Tl

T2

Cl

C2

6

4
4
2
J

1
2
1
5

-

2

6

-

-

2
4
5
1
1
1
1

10

15

1;=-118

5

1
1
2

-

2

-

-

J

, E
1

HERMANNSBURG GROUP
Age Group
8
9
10
11
12
lJ
14
15
Totals

Number
12
9

Cl

6

-

1
1
1

1

5
5

1
1

1

2

1
1

1

12

1
1

1

80

12

7

10
9
10

7

C2

T2

2
1
1
-

11

I

Tl

NC

1

6
6
5
5
2
5

1
2
J
1

2
lJ

1
2
J

9
'
NC = Non-conservation in all cases
Tl ~ Transitional reactions in one or two cases
T2 = At least one conservation response, or persistent
transitional responses
Cl = Conservation in most cases other than area and
volume
C2 = Conservation in all cases.
(This classification
includes a few children who show initial nonconservation on one or two tests, but finally
achieve conservation on all later tests including
area and volume.)
39

!
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tests on weight and number this level is achieved at 11
years.

This level is not al.ways maintained in the later

age groups.

Age 1.1 marks a fairly clear transition

point in the Elcho group, with few children below 11
years showing conservation on any of the tests, and an
increasing number of children from ll years achieving
conservation,

In the Hermannsburg group there is not such a clear
progression with age, particularly in the tests on
length and area, where the

9 year old group show

performances comparable to those of the 14 and 15 year
old age groups.
The 50 per cent conservation level is achieved at
15 years for quantity, 10 years for weight, and 9 years
for length.

It is not maintained in the 12 and 15 year

old age groups in the case of length.

This level is

not achieved at all for volume, area and number.

There

is no clear transition point in this group.
The 8 to 10 year old age groups tend to perform
better in the Hermannsburg group than in the Elcho group,
while the 11 to 14 year old age groups tend to perform
better in the Elcho group.

In the test on number the

performance of the Elcho group is consistently better
at all ages over 8 years.
Order of Difficulty of the Tests
The percentage of children achieving conservation
on each of the tests is shown in Table

5.

The

approximate ratios of Elcho to Hermannsburg children
achieving conservation on each test is shown in Table

6.
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TABLE 5
PERCENTAGE OF CHILDREN ACHIEVING CONSERVATION
Tests

Elcho Group
8-14yrs
N=65

Weight
Length
Quantity
Volume
Area
Number

40
J6
28
26
17
40

Hermannsburg Group
8-15yrs
N=80

8-14yrs
N=68

55
46
Jl
14
18
18

53
47
28
12
lJ
lJ
----

TABLE 6
APPROXIMATE RATIO OF CriTLDREN IN ELCHO AND
HERMANNSBURG GROUPS ACHIEVING CONSERVATION
Tests

Weight
Length
Quantity
Volume
Area
Number

Hermannsburg Group

I

Elcho Group

I

8-14yrs
N=65 '

8-14yrs
N=68

1
1
1
2
l.J
J

l.J
l.J
1
1
1
1

II

I
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The order of difficulty for weight, length, and
quantity was the same in the two groups.

The order of

difficulty for volume and area was reversed in the
Hermannsburg group as compared with the Elcho group.
The ratio of children achieving conservation on
each of the tests was approximately the same (1:1 to
l:l.J) for the tests of weight, length, quantity, and
area.

The higher ratio (2:1) in the case of volume

suggests that it is the greater difficulty of volume
for the Hermansburg group that is the cause of the
reversal in the order of difficulty for volume and
area in this group.
The relative order of difficulty for the number
test was markedly different in the two groups.

In the

Elcho group, where this test was administered last,
this was one of the two easiest tests.

In the

Hermannsburg group, where this test was administered
first,

it was one of the three most difficult tests.

This test also showed the greatest difference in the
ratio of children achieving conservation in the two
groups ( J : 1) .
The greatest difference in the relative order of
difficulty and in the ratio of children achieving
conservation in the two groups was therefore found in
the case of number,

the only test that was administered

in a different relative order in the two groups.
differences were in the expected direction,

These

the children

performing better on the test when it was presented
last in the series.
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In Figure 8 the percentage of children achieving
conservation is plotted against the order of
presentation.

From this figure i.t can be seen that in

both groups there is an improvement in performance with
order of presentation from quantity to length and from
length to weight, while in both groups there is a
marked drop in performance from weight to area.

The

Elcho group then show a marked improvement from area to
volume and from volume to number, while the Hermannsburg
group show a further slight drop from area to volume.
These findings indicate that an improvement in
performance with order of presentation occurs in some
cases but not in all cases.

Differences in Order of Difficulty with Age
The children from 8 to 14 years in both groups
were divided into two age groups, from 8 to 10 years,
and from l l to 14 years, and the performance of the
younger and older children on each of the tests was
compared,

This is shown in Table

7.

From this table it can be seen that in the Elcho
group the relative order of difficulty for number,
quantity, volume and area is the same in both the older
and the younger children.

There is, however, a difference

in the relative difficulty of length and weight.

For

the younger children length is clearly the easiest test,
while a much smaller percentage of children succeed in
weight,

This order is reversed in the older children,

where weight is clearly the easiest test, and length
becomes as difficult as volume, one of the most difficult
tests of the series.
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TABLE 7
ORDER OF DIFFICULTY OF TESTS FOR YOUNGER
AND OLDER CHILDREN
Groups

Order of Difficulty and
Percentage Showing Conservation

N

Elcho
l

8-lOyears

J2
Per cent
Order

ll-l4years

JJ
Per cent

Total
8-l4years

25

w

I 70

w

Order

Q

v

A

I

l9

9

J

J

0

N

Q

L

v

A

52 148

48

JJ

Q

v

A

J6 128

26

l7

A

v

N

l6

9

6

Q

N

A

v

J6

22

l7

l4

L

Q

A

N

v

47

28

lJ

lJ

l2

6l

!

N

L

65
I

Hermanns burg

Order
8-lOyears

40

I

Per cent

L

Total
8-l4years

w

wI

Per cent
68
Per cent

I

I
I

6l
W
53

Q

44 ll9
I

L

J6
Order

I
___j

50

Order

40

I

.32

I

I
I

Per cent

ll-l4years

w

N

L

Order

44

I
I

'

I

2ll
In the Hermannsburg group the reversal between the
relative difficulty of weight and length for the older
and younger children is not so marked, but is
nevertheless quite clear.

There is also a reversal in

the relative difficulty of number for the older and
younger children, this test being the most d.ifficult
test for the younger chi.ldren, while for the older
children this test is less difficult than volume and
area.

In the Hermannsburg group the d.ifferences in
performance between the older and younger children are
not as marked as in the Elcho group, and the test on
area is of approximately equal di.fficul ty for the
yoll.nger and the older Hermanns]:mrg children.

This is

a surprising result in view of the difficulty of this
test for most of the children.

It was noted that the

nine year old Hermannsburg group, who did particularly
well on length, also did particular.ly well on area (see
Figures 4 and 5), suggesting that there may be some
relation between the ability to solve these two problems.
The percentage of younger and older children
achieving conservation in each of the tests, plotted
against the order of presentation of the tests, is
shown in Figures 9 and .10.

In both groups a c.lear

difference between the younger and the older children is
noted.
In the Elcho group the ol.der children show a slight
drop in performance from quantity to length, and a clear
rise from length to weight, while the younger children
show a marked rise from quantity to length, and a clear
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drop from length to weight.

This pattern suggests that

the effect of experience is operating differently on the
younger and older children.
In the Hermannsburg group,

the same tendency is

found, but is not as marked as in the Elcho group.
This could be due to the greater overlap of ability
between the younger and the older chi.ldren, particularly
between the ages of 9 and 12 years.

Both the younger

and the older chi.ldren show an improvement i.n
performance from quantity to length, but this
improvement is much more marked in the younger than in
the older children.

The older children show an

improvement in performance from length to weight, but
the younger children show a drop in performance from
length to weight.
In view of these findings it was decided to
determine how many children showed an improvement in
performance from test to test according to the order of
presentation of the tests, and how many children showed
a drop in performance.

This is shown in Table 8.

All

improvements are included in this table; that is,
improvements from non-conservation to transitional as
well as improvements from non-conservation or

transitional to conservation.

This table shows clearly

that improvement with experience is not occurring
uniformly in all children, and that there are clear
differences between the younger an.d the ol.der chi.ldren
on some of' the tests.

In particular, the performances

from quantity to length and from length to weight show
marked differences in the number of improvements and
drops for the younger and the older age groups.
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TABLE 8
TOTAL NUMBER OF IMPROVEMENTS AND DROPS IN
PERFORMANCE FROM TEST TO TEST ACCORDING
TO ORDER OF PRESENTATION
Tests
Groups

N-Q

El.cho
8-lOyrs
ll-l4yrs
Total
8-l4yrs

Q-L

L-W

W-A

- I
-

12
6

J
7

10

-

2
2

13
0

Imp.
Drop

-

4
13

ll '
l

2
17

9
5

9
3

Imp.
Drop

-

16
19

14
8

2
27

ll
7

I

-

-

Imp.
Drop

9
1

12
2

Imp.
Drop

14
1

10
4

l'

Total

I

8-14yrs

I
Imp.
Drop

22
6

2

4
4

-

11
1
5 1 21

7
5

-

11
9

-

I

I

23
2

-22

15

6

1--

11-14yrs

V-N

Imp.
Drop

Hermanns bur~
8-10yrs

A-V

17
11

4
36
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Differences between Part-Blood and Full-Blood Children
A comparison was made between the performances of
the full-blood and the part-blood children in the
Hermannsbu1'g group (see Table 9) •

The younger and older

age groups were compared separately, and a comparison
was also made of the combined age groups after four
eight-year old full-blood children and four
fifteen-year old part-blood children had been excluded
from the sample.

This exclusion was necessary to

balance the number of fu.ll-blood and part-blood
children at these ages.
at random.

The children were excluded

The number of conservation responses for

the children excluded and included in these age groups
is indicated in Table 10.

In both cases the differences

favour the full-blood group.
In all the tests and in both the younger and the
older age groups a higher proportion of the part-blood
children achieved conservation.

A chi-square test of

significance was applied to these differences.

Yates'

correction for continuity was applied where any expected
frequency was less than seven.
In the younger age group the differences were
significant at the

.05 .level for the tests on length and

number, and approached significance for quantity and
weight.
In the older age group the differences were
significant at the .Ol level for quantity, and at the
.05 level for weight and length.
In the combined age groups all the differences
were significant or approached significance.
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TABLE 9
COMPARISON OF PART-BLOOD AND FULL-BLOOD CHILDREN

1

Test

YOUNGER AGE GROUP 8-llyrs

Number Showing
Conservation

Full-blood
N=25

x2

Yates*!

Correction

Part-blood

Signif'icance

Level

N=l7
A

• 0 5.c.P .c., 10

11

3.279
3.343

5

5.778

A

10

10

Area

1

4

A

Number

0

4

1.437
2.053
4.058

P<..05
N.S.

Quantity

2

6

Weight

Volume

9
0

Length

2

Test

.0.54P.c..10

A

Number Showing
Conservation

Full-blood
N=17

x2

Yates*!

Quantity

2

15

7
2

17
4

4.793
.0272

3
2

13
8

5.843
2.138

8

1.045

Area
Number

3

-

---------

3

Test

Quantity

,__

-

x2

A
A

N.S.
P<:.05
N.S.
N.S.

Yates*!
Correction

Significance
Level

N=34

25

7-227

2
12

8
20

Area

3

10

Number

3

9

3.595
5.365
4.255
3.22

Length

A
A

P,.o.l

Part-blood

18

Volume

A

COMBINED AGE GROUPS *2

4
16

Weight

Level

P<..01

1J.527

Number Showing
Conservation

Full-blood
N=38

Signif'icance

Part-blood
N=21

Weight

Volume

N.S.
P~.o5

OLDER AGE GROUP 12-15yrs

Correction

Length

I

15.214

P<..Ol
P<.Ol

A

.05<P <.10

A
A

A indicates Yates Correction applied.

x-2

-4 - 8 year old f'ull-blood children and 4 - 15 year old partSee text.

'

P<.05 ~
.05<P(.10

*1

blood children excluded,

i

P<.05

216
TABLE 10
NUMBER OF CONSERVATION RESPONSES FOR CHILDREN
EXCLUDED AND INCLUDED IN THE GROUPS CONCERNED
Number of Conservation Responses
Group

Children
Included

Children
Excluded

8 year old full-bloods

3

l

5 year old part-bloods

10

15
--------------~------

------~------

The number and percentage of full-blood and partblood Hermannsburg children achieving conservation were
compared with the Elcho group (see Table ll).

In the

younger age group the Elcho performances were similar to
those o.f the full-blood children, while in the older age
group the Elcho performances were closer to those of the
part-blood children.

Over the combined ages the Elcho

performances were generally intermediate between those
of the full-blood and the part-blood chil.dren.
No tests of significance were applied to these
differences, since the two groups were not directly
comparable.

In particulr, there were differences

between the Elcho and Hermannsburg groups on the tests
on number and volume.

There were also differences

between the performance of the younger and older
children in the two groups.
II.

•

Analysis of Results
The technique of scale analysis developed by

Guttman i.s particularly appropriate for the analysis of
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COMPARISON OF PART-BLOOD

k~D

FULL-BLOOD

HERMANNSBURG CHILDHEN WITH FULL-BLOOD

ELCHO CHILDREN
1

Tests

YOUNGER AGE GROUP 8-llyrs

Hennannsburg
Full-blood
Part-blood

N=25

Volume
Length
Area
Number

N:42

N-17

No

%

No

%

No

%

2

8

6

4

9
0
10
1
0

J6
0
40
4
0

11

35
65
JO

9·5
21
12
28.5

Quantity
We:ight

Elcho
Full-blood

2

5

9
5
12

59
24
24

10

4
4

J
11

7
26

OLDER AGE GROUP 12-1jxrs
Elcho

He:nnannsburg
Tests

Full-blood
N=l7

Part-blood

Full-blood

N=21

N=2J

No

%

No

%

No

%

Quantity

2
7
2

12
41
12
18
12
18

15
17
4

71
81

14

Weight

61
74

Volume
Length

-

Area

3
2

Number

J

17
12
12

19
62

13
8
8

52
52

8

38
38

35
65

15

-~

3

COMBINED AGE GROUPS

Elcho
8-14yrs

Hermanns burg*
8-15yrs
Tests

Full-blood

Part-blood

Full-blood

N=38

N=34

N=65

Quantity
Weight
Volume
Length
Area
Number

*

-I

No

%

No

%

No

%

4
16
2
12

10.5
42

18

53
74
24

18
26

4o

3
J

5
32

25
8
20

8

10

8

'

~

9

59
29
26

I

17
24
11

26

28
26
37
17
40

4 - 8 year old f'ull-blood and 4 - 15 year old partblood children excluded.
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the present results,

Guttman's scale analysis is

designed to determine whether a given set of items
conforms to a uni-dimensional scale, such that any
individual who ranks hi.gher than another individual
on the same set of items, must also rank just as high
or higher on every item in the set than the other
individual (Edwards [1957] p.l72).
Piaget's theory of stage sequences assumes such a
uni-dimensional scale in conceptual development, and
Piaget and Inhelder (1962) have postulated an invariant
order for the development of conservation of quantity,
weight and volume.

A number of writers, including Hunt

(1961) and Flavell (1963) have suggested the
application of Guttman's scale technique to the study of
Piaget's stage sequences and the verification of the
invariant orders he has postulated.

Wahl will ( 1960)

has discussed the application of the scal.ogram technique
to the determination of developmental sequences.

A

number of studies in which scale analysis has been
applied to the investigation of Piaget 1 s developmental
stages have already been reported (Wohlwill [1960],
Dodwell [1961], Kofsky [1966] Peel [1959]).
Guttman's methods of scale analysis have been
subjected to severe criticisms by Festinger (1947),
Loevinger (1948) and others.

The main criticisms of

his method are based on the fact that his co-efficient
of reproducibility does not take into account all the
relevant data.

His co-efficient is determined on the

basis of the following factors:

219
1.

The number of items.

2.

The size of the sample.

J.

The number of errors.

(A number of different

methods of calculating the number of errors have
been devised.)
Guttman requires a co-ei'ficient of reproducibility
of .90 or higher as evidence of scalability.

However,

he states that reproducibility is not a sufficient test
of scalability, and lists four factors which have to be
taken into account (Guttman [1950]).
1.

The range of marginal distributions.
This will affect the minimal marginal reproducibility

of any set of items.
2.

The pattern of errors.
If a co-efficient of reproducibility of over .90 is

obtained, but if examination of the pattexn of errors
reveals a

'substantial frequency'

of a particular non-

scale type, a second variable is presumed to be
affecting the responses so that the items studied do not
form a uni-dimensional scale.

On the other hand, when the co-efficient of
reproducibility is less than .85, but examination of the
pattern of errors :fails to indicate

1

substantial

i'requencies' :for any particular non-scale types, the set
o:f items is said to constitute a

'quasi-scale'.

In such

a case, Guttman maintains that the scores o:f the subject
are determined by one major variable and a number o:f
minor variables, the ma,jor variable largely determining
the rank order o:f the subjects, but the minor variables
contributing to the error o:f reproducibility.
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J.

The number of items.
Guttman points out that the more items in a scale,

the greater the assurance with which the co-efficient
of reproducibility may be accepted.

He suggests that

where only two response categories are scored, at
least ten items should be used, but that a lesser number
would be acceptable if the marginal frequencies of
several of the items are in the range of JO per cent
to 70 per cent.

No absolute limits for the number of

items are suggested.
4.

The number of response categories.
Guttman also points out that the more response

categories included, the greater the assurance with
which the co-efficient of reproducibility may be
accepted.

He suggests that where the number of items

in the scale is small, as many response categories as
possible should be used.
In view of the limitations of Guttman's
co-efficient of reproducibility, a number of
alternative methods have been suggested for testing the
uni-dimensionality of a set of items.
Loevinger (1947) has introduced the concept of
homogeneity, and points out that Guttman's definition
of a

'scale' applies exactly to homogeneous cumulative

tests (Loevinger [1948]).

She states:

In a perfectly homogeneous test, when the items
are arranged in the order of increasing difficulty,
if any item is known to be passed, the probability
is unity of passing all previous items.
In a
perfectly heterogeneous test, the probability of
an individual passing a given item A is the same
whether or not he is known already to have passed
another item B (Loevinger [1947] p.29).
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Loevinger' s method o.f calculating homogeneity (Ht)
takes into account all. the data, and is a weighted
average o.f probabilities .for each pair o.f items adjusted
so that the co-e.f.fic.ient wi.ll equal zero for a perfectly
heterogeneous test, and unity for a perfect.ly homogeneous
test.
This method has the advantage o.f making use of' a.ll
the data, having a fixed maximum and mini.mum va.lue, and
being independent of the number o ..f items used an.d the
distribution of item difficu.lties.

Tt is app.licab.le

only when two categori.es of' scoring are used.

The

samp.ling distribution of' Ht is unknown, and Loevinger
advises that it shou.ld not be used as an estimate of'
homogeneity unless the sample exceeds .100.

However,

with ref'erence to reproducibil.ity, Willis (1954) suggests
that there is no reason to assume that the proportion
of error changes according to the size of' the sample,
so long as N is large in comparison with the number of
itemso

Loevinger al.so provides a method of determining a
co-efficient of homogeneity between each pair of items
(H .. ) and a co-efficient of' homogeneity between each
l.J
item and the total test score (H. J.
l.t

H .. is defined in terms of the probability of
lJ
scoring pl.us on a more popul.ar item for those known to
have scored plus on a l.ess popul.ar item:
H .. = 0
1.J

H ..

lJ

=

1.

for statistically independent items.
for perfectly homogeneous items.
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Hit is based on the assumption that in a perfectly
homogeneous test, subjects passing a given item should
have higher total scores than those failing the item.
Loevinger states that Hit = 1 if all discrimi.nations
are correct, and Hit = 0 if correct discriminations
equal wrong discriminat:ions.

She points out that no

rigorous connection has been established between Ht
and Hit'
White and Saltz (19.57) point out that it is not
clear that a zero value .for H. t
l.

is obtained when there

is no relation between an item and the total test,
and that the sampling properties an.d consequently the
value to be expected for a chance relation are not
known.

They suggest an alternative method of

determining the homogeneity between each item and the
total test score derived from the phi co-efficient.
This method is based on the assumption that in a
perfectly reproduci.ble test,

the subjects passing or

failing a particular item will be the same subjects
discriminated into the same proportionate groupings
on the basis of their total score (i.e., if JO per cent
of the chi.ldren fail a particular i tern, and if the
children are ranked according to total score, the JO
per cent who fail the item should correspond to the
lower JO per cent of children ranked according to total
score).

This method yields a measure termed ¢it'

White and Saltz state that this measure has the
advantages of an abso.lute maximum of' unity and an
absolute minimum of zero, a known sampling distribution,
and a direct relationship to conventional test
procedure.

They state that an Index for the test as a
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whole can be derived by averaging the obtained
phi co-efficients.
value of

This Index will have a maximum

1.00, but the chance value will vary according

to the average item difficulties, and will approach

.50 as the average item difficulties approach the 50 per
cent level.

The sampling distribution of this Index

is not known.

[1957]) has

Jackson (cited by White and Saltz

proposed a method of calculating a Plus Percentage
Ratio (PPR) for a co-efficient of reproducibility
obtained by the Guttman technique.

This is calculated

by the following formula:
Co-efficient of Reproducibility - Minimal Marginal Reprod.
l - Minimal Marginal Reproducibility
W11ite and Saltz point out that this ratio takes
account of the minimal marginal reproducibilities, and
thus circumvents one of the most serious criticisms of
Guttman's reproducibility index.

It has the

advantage of fixed minimum and maximum values (l to
zero) for any test of more than 1 item.

While an

acceptable level for this index has not yet been
determined, Jackson suggests that the

70 per cent level

may be taken to indicate scalability.
Jackson's PPR is similar to the Index of
Consistency proposed by Green
suggests

(1956) for which Green

.50 as an acceptable level for scalability.

White and Saltz maintain that this would lead to an
over-estimate of scalability.

Green's method of

computing errors is similar to that used by Loevinger,
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but he compares only those pairs of items adjacent in
difficulty, and has therefore only a partial count of
errors~

For the present investigation it was decided that
Guttman's scalogram analysis had certain unique
advantages in the determination and examination of
scale and non-scale patterns of response.
reason Goodenough's

For this

(1944) method of scale analysis

was applied to the results.

In view of the

short-comings of the co-ef'ficient of reproducibility
obtained by this method,

a number of additional

analyses were applied to the results.
1.

These were:

A Plus Percentage Ratio (PPRG) similar to Jackson's

PPR and Green's Index of Consistency, but based on the
co-efficient of reproducibility obtained by the
Goodenough method of scale analysis (RepG).

This

method yields a more complete count of errors than that
used by Jackson or Green,

so the PPRG may be expected

to be rather lower than that obtained by Jackson's or
Green's method.
The formula for obtaining PPRG is:
PPR

G

where PPRG
RepG

=

RepG - MMR
1

- MMR

= Plus Percentage
= Co-·efficient of

Ratio
reproducibility obtained by

the Goodenough method.
MMR
2.

=

Minimal marginal reproducibility

Loevinger's homogeneity test (Ht).
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J,

Loevinger 1 s inter-item test (H .. ).
lJ

4.

White and Saltz's test for homogeneity between each

item and the total test score derived from the
phi co-efficient (¢it).
Application of the Goodenough Method of Scale Analysis
The Goodenough method of scale analysis as
described by Edwards (1957) was applied to the results.
The children were ranked according to their total
score over all the tests.

Two methods of scoring were

used, and separate analyses were carried out for each
method.
The two methods of scoring were:
1.

Two categories of response scored.
1

= Conservation

0 = Transitional or Non-conservation.
2.

Three categories of response scored.
2 = Conservation
1 = Transitional
0 = Non-conservation.
A bar chart was drawn up based on the frequencies

of each category in each test, and from this the
predicted pattern o.f response corresponding to each
total score was determined,

The response pattern of

each individual was then checked against the expected
response pattern for his total score, and each
deviation of an observed response from the predicted
response was counted as an

error~

The number of errors

thus obtained was summed and divided by the total number
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of responses (N x no. of items)
proportion ot· error.

to give the

Thi.s I'igure was then subtracted

from 1 to give the co-efficient of reproducibility.
The minimal marginal reproducibility was calculated
by summing the model frequenci.es for each item and
dividing by the number of icems,

and then dividing this

figure by N.
Scalogram analyses were carried out for the following
series of tests:
1.

Ail one tests in the series i.e., Q.W.V.L.A.N.

2.

All the tests excluding length i.e., Q.W.V.A.N.
It was observed that the test on length was relatively

easier for the younger children than for the older
children, and this test was excLuded to determine to
what extent this difference was affecting the
reproducibility of the scale as a whole.

J.

All the tescs excluding length and area i.e., Q.W.V.N.
It was observed that some of the tests appeared to

be of equivalent difficulty.

For example, i f a child

failed one test only, he might fail either volume or
area, and ir a child passed one test only, he might pass
either .length or weight.

Theoretical considerations

suggested that the tests on length and area may depend
on the development of special spatial schemas depending
on infra-logical operations and 1nvolving the
co-ordination of sub-divisions and changes of position,
and therefore may not depend on precisely the same
schemas of J.ogical operations required for the
conservation of quantity,

weight, volume, and number.
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Thus length and area may not belong to the same
scalable 'universe' as quantity, weight, volume and
number, although depending on the same basic concrete
operational structures.

4.

Q.W.V.

Piaget and Inhelder have postulated an invariant
order for the conservation of quantity, weight and
volume, and a separate scalogram analysis was carried

out on these tests to determine whether or not they form
a separate uni-dimensional scale.

5.

L.A.N.
While conservation of number should depend on the

same schemas as conservation of quantity, being merely
a particular case of conservation of quantity,

it is

possible that in this particular case conservation of
number may also depend on the same spatial schemas as
required for length and area,

since in this test the

units are formed into three dimensional structures, and
the child may need to co-ordinate sub-divisions and
changes of position in these constructions in order to
conserve the number of

units~

Thus length, area and

number may form a separate uni-dimensional scale.

The results of the scalogram analyses carried out
are shown in Table 12, together with the Plus Percentage
Ratios and Loevinger's Ht for each series of tests.

The

item-test relationships are shown in Table lJ, and the
inter-item relationships are shown in Table 14.
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TABLE 12
ANALYSES OF RESULTS
Goodenough Scale Analysis

I Loevinger' s
Ht

Series

or
Tests

__§_~~ri::':_'c~c;tegories _
3 Categories
2 CateRories
RepG. P.P.R.G. RepG. P.P.R.G.

Elcho Group

I

I

All items
Q.W.V.A.N.

• 78
.82

Q.W.V.N.

.82

Q.w.v.

.85

L.A.N.

.82

!i
I
'

·55
.64

II

• 90

.67

I

.94

.82

.96

.87

I .92

.74

.72
.62

·75
.80

.39

1 Q.w.v.N.

.83

.60

Q.w.v.

.83

.62

.L.A.N.

.80

.46

Q.W.V.A.N.

II
!

=

P.P.R.G. =

1

I
•

.49

iI

.80

.90

I

I
'

II

I

I

II

·74
.83
.83
.85
.68

I

I .96
'

RepG.

• 94

Ht

.68

I

Hermannsbure
Group
All items

I

i

.66

.72

.84

·75
.84

·97

.89

.99

.97

.97

.89

Co-erricient or Reproducibility
Plus Percentage Ratio.

I'

I

j_J
1
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Co-efficients of .Reproducibility and Plus Percentage
.Ratios
From Table 12 it can be seen that where three
categories of' scor.ing are used,
reproducibility vary from

the co-e.fficients of

.75 to .85.

While these

co-efficients do not meet Guttman's criteria for
scalability, the f'igures are high enough to suggest
that the tests may form a quasi.-scaJ.e.

Guttman's

requirements f'or scalabi.li ty are very strict, and are
seldom met in practice.

Peel (1959) has suggested that

in applying Guttman's scaling technique to Piaget's
tests, a co-efficient of

.75 or higher is sufficient

to give strong support to his sequence of stages.
The plus percentage ratios for these co-·ef:ficients
vary from .55 to .72 in the Elcho group, and from .J9
to .62 in the Hermannsburg group.

An acceptable level

for the plus percentage ratio has not been determined,
Green has suggested .50 for his Index of Consistency,
while Jackson has suggested .70 as an acceptable level
:for his PP.R.

Since the Goodenough method employs a more

complete count of errors than Jackson's or Green's
methods, we may suggest .60 as an approximate indication
of scalabil.i ty.

On this criterion all the sub-divisions

of the complete series of tests are scalable in the
Elcho group, while in the Hermannsburg group only the
items Q.W.V.N. and Q.W.V. are scalable.
When two categories of scoring are used all the
series of tests analysed attain a co-efficient of .90
or higher,

and are theref'ore scal.able by Guttman's

criteria.

The plus percentage ratios are in all. cases

above • 60,

and in all the sub·-series of the complete

2JO
test are above .80, with one exception in the Elcho
group.

For the Q.W.V. series an almost perfect scale

is attained in the Hermannsburg group.

In both groups

the Q.W.V.N. and the Q.W.V. series show very high
co-efficients o.f reproducibility and plus percentage
ratios, supporti.ng the view that these series may form
separate uni-dimensional scaleso

The high plus percentage ratios obta.ined when two
categories of scoring only are used indicates that the
higher co-eff.icients of reproducibility for two
categories of scoring are not spurious.

This suggests

that the distinction between conservation and
pre-conservation responses may be true to scale, while
the distinction between non-conservation and transitional
responses are not necessarily true to scaleo

Co-efficients of Homogeneity
Loevinger's homogeneity test indicates that the
homogeneity of all ths series tested is high.
series except L.A.N. give an Ht of over .70.

All the
In the

Elcho group there is a marked improvement in homogeneity
when the test on length only is excluded from the series,
but little further improvement when the tests on area
and number are excluded.

This indicates that the main

source of non-homogeneity in the Elcho group is found
in the test on length.

In the Hermannsburg group there

is only a slight improvement in homogenei.ty when the test
on length is excluded, with more marked improvements
when the tests on area and number are excluded.
index of homogeneity reaches

0

.95

The

for the Q.W.V. series.
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This indicates that the sources of non-homogeneity in
the Hermannsburg group are found mainly in the tests
on l.ength, area, and number.
A comparison of the Ht for the series Q.W.V. and
L.A.N. in the two groups suggests that the series
Q.W.V. may constitute a uni-dimensional. scale, while
the series L.A.N. does not.
Item-test Relationships
The item-test relationships are shown in Table lJ.
In both groups quantity shows the highest ¢it and l.ength
shows the lowest ¢it'

The order of the other item-test

relationships is approximately the same in the two
groups with the exception of vol.ume, which shows the
second highest ¢it in the Hermannsburg group but the
second lowest ¢it in the Elcho group.

For all tests

except length the ¢it approaches .70 and ranges up to

.94.
Inter-item Relationships
The inter-item relationships are shown in Table 14.
In both groups the QW and WV pairs show high inter-item
relationships.

The QV relationship is also high in the

Hermannsburg group, but intermediate in the Elcho group.
The QL and WL inter-item relationships are low in
both groups.

The VL relationship shows perfect

homogeneity in the Hermannsburg group, but very low
homogeneity in the Elcho group.

2.32
TABLE 1.3
ITEM-TEST RELATIONSHIPS
¢it (White and Saltz)

¢it

Test
Elcho

Hermanns burg

Length

o92
.87
.68
.78
.8.)
.60

o94
·75
.79
.67
.75
.55

¢ Index for
Total Test

.78

.74

Quantity
Weight
Volume
Area
Number

I

-
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TABLE 14
INTER-ITEM RELATIONSHIPS
H. . (Loevinger)
lJ

r

H ..
l

Items

w
&v

.85
.66

Q &L
Q &A

.30
l.OO

w& v

.84

W& L

.31

W& A
V &L

·75
.11

.34
l.OO

V &A

.so

.75

L &A

.54

.54

N & Q

.84

.72

N & W

.57

.67

N &V

·75
.31

.49
.54

·75

.29

Q &
Q

N &L
N &A
!

Hermanns burg

Elcho

I

I

l.OO

I

.82

I

.45
.58
l.OO
-

• 33

234
Scale and Non-scale Patterns of Response
The advantage of Guttman's scaling technique is that
it permits an examination of the obtained and expected
patterns of response for each score.

The number of

children who deviate from expected scale types, and the
type of deviations that occur, can therefore be determined.
An examination of non-scale types of response is
also important to the determination of scalability.
Guttman states that the co-efficient of reproducibility
alone is not sufficient to indicate scalability.
other factors,

Among

the presence or absence of 'substantial

frequencies' of particular non-scale patterns of
response must be checked before scalability can be
asserted (see discussion p.2l9).

Guttman states that if

a substantial frequency of a particular non-scale type
occurs, this is an indication of non-scalability,

even

in cases where the co-efficient of reproducibility
reaches .90 or higher, since this indicates that the
scale is not uni-dimensional.

On the other hand, if

there is no substantial frequency of a particular
non-scale type, this is an indication that total score
is determined by one major factor and that the scale is
therefore uni-dimensional.

If a scale is uni-dimensional,

but does not meet Guttman's criterion of reproducibility,
it is referred to as a

'quasi-scale'.

In both a true

scale and a quasi-scale errors are assumed to be random
or due to a number of minor variables.

If a second

major variable is found to be present, the scale is not
regarded as uni-dimensional.
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The presence or absence of substantial frequencies
of particular

non·~scal.e

types is therefore relevant

to Guttman's definition of a scale.
An examination of the non-sca.le patterns of response
was made .for the scale analyses of the whole series of
tests for two categories of scoring an.d for three
categor~es

1.

of

scoring~

Two Categories of Scoring
The number of children showing scale and non-scale

types where two categories of response were scored is
shown in Table 15.

The non-scale types are sub-divided
1
according to the number of deviations they contain.
The minimum number of deviations for any non-scale
type is two.

The scale types are divided into those

where no deviation is possible (Scores 0 and 6), and
those where deviation is possible (Scores 1 - 5).

In

some cases percentages are given in brackets after the
number to facilitate interpretation.
In both groups non-scale types are found in
approximately 30 per cent of the children.

In al.l

except one case these non-scale types i.nvolve only the
minimum of two deviations.

The only exception was a 13

year old Elcho subject who showed f'our deviations.
subject was clearly at a

This

transitional stage of'

development during the testing period, and her non-scale
responses are due to the f'act that after showing

l

The method of' determining deviation or error is
described on p.225.

TABLE 15
NUMBER OF CHILDREN SHOWING SCALE AND NON-SCALE
TYPES OF RESPONSE - TWO CATEGORIES OF SCORING
Scale Types
Groups

No.
I

'

Elcho

65

Hermanns burg

so
'

Scores
0 & 6

Scores

35(54%)

10(15%)

29(36%)

28(35%)

l

iI

Non-Scale Types
Total

- 5

II

Number of Deviations
2
4
6
3
5

i+ 5

19(31%)

57

123(29%) l

-

-=-

l
-

I

Tota.l

- I-

20

-

23

l

__ I

-I

1\J

w

"'
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TABLE 16
FREQUENCY OF REVERSALS BETWEEN PAIRS OF TESTS
FOR TWO DEVIATIONS - TWO CATEGORIES OF SCORING
Tests
Reversed

Elcho
Frequency
Score at
which

Hermanns burg
Score at
Frequency
which

reversal
occurs

reversal
occurs

L/W

6

L/V
V/A

J
J

Q/V
W/N

1

10

4 & 5

1

2

5
4

1

2

1

1

N/A

1

5

-

V/N

1

2

J

L/A

1

5

-

Q/L

-

-

4

A/W

-

-

2

L/N

-

-

1

I

I

1

I

-

I

'

II 4
I'

5
4

'

1

&

I
I

I

I

iI 4

&

I
I
I

I

5

-

I

2

1

I

2

I

conservation on the first test (quantity), she showed
transitional responses on the following two tests
(length and weight), and finally achieved conservation
on area, volume and number.

lt may be noted that in

this case the test on weight was found to be more difficult
than that on quantity, as would be expected by Piaget,
but contrary to the general pattern of responses in this
particular group.
A larger proportion (54 per cent) of Elcho children
showed scores of 0 and 6, where no deviation was
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possible, and approximately three quarters of the scale
types found in the Elcho group are at these scores.

In

the Hermannsburg group J6 per cent of the children
showed scores of 0 and 6, and only half of the scale
types found are due to these scores.

Comparing the

number of scale and non-scale types f'ound from scores
1 to

5 it can be seen that in the Hermannsburg group

s1.ightly more scale than non-scale types are found,
while in the Elcho group only about one third of the
responses are scale types.

The high co-efficients of

reproducibility obtained are due to the fact that where
deviations occur, these are only one off the perfect
scale.
An examinati.on of the non-scale patterns of
response indicate that there are certain deviations that
tend to occur more frequently at particular scores.
Table 16 shows the frequenci.es of each reversal that
occurs in the Elcho and Hermannsburg groups, and the
scores at which these reversals occur.
In both groups the most frequent reversal occurring
is that between weight and length at score 1.

Apart

from this there is no other reversal which is found
occurring consistently in both groups.

Except where

the test on number is involved, the same reversal is
found at the same score in the two groups.
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Analysis of Deviations
The deviations for each test were analysed according
to whether the obtained response was more or less
advanced than the expected response.

This is shown in

Table 17.
Tn both groups the test on .length shows the greatest
number of deviations.

In the Hermannsburg group the

majority of the deviations are more advanced responses
than expected, while in the Elcho group both more and
less advanced responses are f'ound.
Both groups show a large number of errors where
the response on weight is l.ess advanced than expected.
This is an important finding,

and will be referred to

later in relation to the effects of experience and
the invariant order of conservation of quantity, weight
and volume postulated by Piaget and Inhel.der.
Summary
When two categories of scoring are used,

a

substantial frequency of non-scal.e responses showing a
L/W reversal were found in both the Elcho and the
Hermannsburg groups.

No other reversals were found which

occurred as frequently as the L/W reversal in ei.ther
group, or which were f'requently found in both groups.
This suggests that the complete series of tests does
not constitute a true uni-dimensional scale, even though
the co-efficients of reproducibil.i ty reach the . 90 level.
If the test on length is excluded,

the series of tests

would meet Guttman 1 s criteria .for a un:i-dimensional
seale.
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17.

NUMBER OF MORE ADVANCED AND LESS ADVANCED RESPONSES
Tt!AN EXPECTED FOR EACH

TES]:~

TWO,_ CATEGORIES OF SCORING

-----·

~~,~···~'

Groups

Tests

Elcho

Q

vTL

w

N

A

To tall

2

I - f;t517t
II 99 13 I 6 II 6- I 2 I

Hermanns burg

Q

1

Responses more advanced

4

Responses more advanced

I -

Responses l,ess advanced

r------+1·-2
Total No. of Deviations

I

2

4

10 jll

w

1

v

I-

20
22
42

Total

A

N

10 I 2

J

24

5 I 1

2

22

L

I

I

'T

Responses less advanced

1

I

1

I

.5

lJ

-T

Total No. of Deviations

I 5 113 I

L-------------------~--__L_
2.

Three Categori.es o£

,5

115

46
.5
~~--~----~
J

,J

Sco~

The expected order o.f appearance of transitional
and conservation responses is indicated in I'able 18.
This is approximately the same in the Elcho and
the Hermannsburg groups.

The onl.y dLf.ferences,

excluding those i,nvolving the test on number,

are the

following:
1.

Q

is found at Score 1 i.n the Elcho group, but not
1
until Score 4 in the Hermannsburg group.

2.

There is a

reversa.l of the order of A

1

and Q

2

in

the Hermannsburg group.
J.

There is a

reversal of the order of'

the Hermann.sburg group.

v

2

and A

2

in
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TABLE 18
EXPECTED ORDER O:B' APPEARANCE OF TRANSITIONAL AND
CONSERVATION RESPONSES FOR THREE CATEGORIES OF SCORING

Score

Elcho

1

Ql

2

wl

J

Nl

4

Ll

5
6

I

7
8

II

I

w2

I

Hermanns burg

I
I
I

I

wl
Ll
w2
Ql
L2

N2

vl

L2

Q2

vl

Nl

Al

Al

10

Q2

N

11

v2

2
A2

A2

v2

9

12

I

!

1 = Transitional

2 = Conservation
Scale and Non-Scale Types
The total number of scale and non-scale types
occurring in the two groups is shown in Table 19.
In both groups rather more non-scale types than
scale types are found, but the majority of non-scale
types show only one off the perfect scale.

Among the

scale types over half are accounted for by Scores 0 and
12.
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TABLE 19
NUMBER m' CHILDREN SHOWING SCALE AND NON -SCALE
TYPES - THREE CATEGORIES OF SCORING
Scale Types
Groups

Elcho

No.

Scores Scores Total
0 & 12 1 - .11

65

I Hermannsburg~8~

Non-Scale Types

1

Total
No. of
Deviations
' 2 .3 4 5-12

15

12

I

27

.31

18

1.0

I

28

41

5

2

-

7

4

-

381
52
I

Analysis of Deviations
A further analysis of the non-scaJ.e types was made
to determine what type of deviations were occurring.
The deviations were first of all categorised into
2/1, 0/1, and 0/2 deviations (2 - Conservation, 1. Transitional., 0 -Non-conservation).

The resuJ.ts of

this anaLysis are shown in Table 20.
TABLE 20
PERCENTAGE OF 2/1., l/0 and 2/0 DEVIATIONS
Deviations

Groups

El.cho
Hermanns burg

I

I

2/l

l/0

36

57

36

55

I

2/0

7
9

243
The percentage of each type of deviation occurring
is closely similar in the two groups, l/0 errors being
the most common type of deviation found, followed by 2/l
deviations.

Only a smal.l percentage of 0/2 deviations

are found.
These findings clearly support the intermediate
position of the transitional stage of development.

They

also suggest that the Non-conservation/Conservation
responses may follow a near perfect scale, while the
transitional responses show greater divergences from
the scale.
An examination of the non-scale types did not
reveal a substantial frequency of any particular
type.
An analysis of deviations was made to determine if
there was any tendency for these to occur in
association with particular tests.
First, where deviations involving only two tests
occurred, the number of reversals for each pair of
tests was determined.

The most frequent reversals

found are shown in Table 2.1.
A tendency was observed for reversal.s of volume
and area to be most frequently found in the Elcho
group, and for reversals of weight and length to be
most frequently found in the Hermannsburg group.
Reversals of quanti.ty ar1d length also tended to occur
in both groups.

No other clear tendencies were observed.

A further analysis was made of the deviations
occurring for each test,

these being classified into
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TABLE 21
MOST FREQUENT REVERSALS WHEN DEVIATIONS
FOUND IN TWO TESTS ONLY
Reversals

Elcho

Hermanns burg

W/L

3

8

11

Q/L

4

5

9

V/A

6

2

8

Q/W

2

5

7

V/L

-

4

4

A/N

-

4

4

V/N

-

3

3

L/N
--···-

------

1
-

II

Total

3

2
'

!

responses which were more advanced and less advanced than
expected.

This is shown in Table 22.

The number of each

category of deviation for each test is shown in Table 23.
In both groups deviations were found most
In the

frequently on the tests on length and quantity.

Hermannsburg group deviations were also frequently
found in the test on weight.

The tests on area and

volume also tended to show a high number of deviations
in both groups.
In the test on l.ength, the deviations were both
more advanced and less advanced than expected.

This is

probably accounted for by the relative difference in
difficulty of this test for the o.lder and younger
children, the older children tending to give a l.ess
advanced response than expected, the young children
tending to gi.ve a more advanced response than expected.
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TABLE 22
NUMBER OF MORE ADVANCED AND LESS ADVANCED RESPONSES
THAN EXPECTED FOR EACH TEST - THREE CATEGORIES OF SCORING

Elcho

Groups

Tests

w

v

L

A

N

Total

ll

10

ll

4

42

Responses less advanced

J I J
15 I 5

4

8

4

4

40

Total No. of Deviations

18

15

18

15

8

82

v

L

A

N

Total

Responses more advanced

Q

Hermanns burg

Q

8

w

Responses more advanced

lJ

l

12

16

ll

ll

64

Responses less advanced

8

22

J

lJ

5

4

55

Total No. of Deviations

! 21

2J

1.5

29

16

15

.

119
----- ·- ----------

~-

In the test on quantity, the Elcho group tended to
give less advanced responses than expected, while the
Hermannsburg group tended to give more advan.ced
responses than expected.

In both groups most of the

errors for quantity were 0/1 errors.

This suggests

that the difference between the Elcho and the
Hermannsburg groups on quantity is due to the difference
in the expected order of appearance of transitional
quantity in the two groups.
The deviations for weight were generally less
advanced than expected, particularly in the Hermannsburg
group where a greater number of errors for weight was
found.
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TABLE 23
CATEGORIES OF DEVIATIONS ON EACH TEST

Groups

I
I

Elcho

I

I Hermanns]:mr~
I

I

I

I

I

Category
of
Deviation

Tests
Q

w

Iv

L

A

N

5 '

9

7

6

9
3

'

0/1

15

5

5

2/1

3

3

9

0/2

-

-

1

5

-

Q

w

v

L

A

10

9

0/1

16

10

2/1

5

0/2

-

9
4

-

I

5117
- I 3

i

-

I

N

I

~;-

L

0/1 and 2/1 errors were found for all tests.

2J5
2
_2-

The

0/2 errors were found mainly on the test on length in
both groups, the Hermannsburg group also showing 0/2
errors on weight, areaJ and number.

Obtained and Expected Frequencies of each Score
The obtained and expected frequencies for each
score are shown in Table 24.

From this table it can

be seen that there tend to be large differences between
the obtained and expected frequencies, particularly at
the lower scores.

These differences account for quite

a large number of the obtained deviations.

For

example, in the Elcho group transitional reactions are
found on quantity, weight and number in almost the same
number of cases, and it would be expected that these
would all appear at approximately the same time.

However,
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there are a large number o"f children showing
transitional. responses i.n only one or two cases.
means that deviati.ons occu.rri.ng at Scores l

Thi.s

and 2

could contribute quite markedly to the total error,
whereas in "fact such errors are probably relatively
unimportant.
TABLE 24
EXPECTED FREQ.UENCIES AND OBTAINED
FREQUENCIES AT EACH SCORE

I

Score

0
1
2
3
4

I

II
I
I

I

Hermannsburg Group
N=80

Frequencies

Frequencies

Expected Obtained! Di"ff'.

I

i

Elcho Group
N=65

5
6

7

I

II

I'

I
l

I
I
l

25

10

15

1

9

8

0

8

8

5
8

7

2

4

1

9

i

I

I

26

I

2

I

12

14

6

4

I

I

I

8

7

1

1

14

13

4

I'

I

6

8

2

2

1

7

0

I

1

0

I

7

4

1

1

3

2

1

2

1

II

J
2

2

1

2

2

0

4

2

7

6

1

4

0

3

3

4

3

l

ll

6

5

1

I

I

8

Expected Obtained Dif'f'.

10

1

11

6

6

J
0

12

ll

5

6

I

I

I

5

I

I

l

l

I

II

I

--1
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Summary
Where three categories of scoring were used no
substantial frequency of a non-scale type was found.
Since the co·-e:f:ficients of reproducibility were less
than .85 in both groups,

the data may be said to

indicate a quasi-scale for this particular set of
i terns.

That is to say, the total score of the

individual is determined by one major :factor, and the
errors that occur are random or due to a number of
minor varlables,

as in the case of' a true scale&

It is suggested that the :following variables
may be contributing to the obtained errors.
l.

The effects of experience, which operate in some

individuals but not others, according to the stage of
development reached.
2.

The instability of the transitional stage of

development, such that the responses of children at
this level are not necessarily true to scale, since
they are more easily influenced by experience (related
to [1] above).

J.

The difficulty of distinguishing between non-

conservation and transitional. responses in some cases,

leading to some errors of' classification (see
discussion of classification of responses, p.l98-201).
These points will be considered in more detail in
the discussion of the results.
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Reliability of the Tests
White and Saltz (1957) point out that the
techniques of computing reliability co-efficients
from a single test administration employ exactly the
same data which are used to compute reproducibility
or homogeneity.

They point out that a test which

shows perfect reproducibility will also show perfect
reliability.

The critical difference between

'reproducibility' and 'reliability• is in the
interpretation of the indices; a low reproducibility
.figure is interpreted as an indicat.ion of' item
heterogeneity, while a low reliability figure is
interpreted as an indication of considerable error
variance.

Loevinger (1948) states that her concept of
homogeneity was developed as an alternative to the
concept of reliability.
The high co-efficients of' reproducibility and
homogeneity obtained may therefore be taken to indicate
also high reliability of the tests.
The cl.ose correspondence between the results of
the Elcho group and the Hermannsburg group may also
be taken as an indication of' the reliability of' the
tests.
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CHAPTER VII
QUALITATIVE RESULTS - DESCRIPTION AND DISCUSSION
Detailed analyses were made of the children's
responses on all the tests.

The aim of these analyses

was to determine whether any consistent patterns of
response or types of error were occurring, and to
compare the processes of development found in
Aboriginal children with those described by Piaget.
These detailed analyses of the children's
responses took up a major portion of the time devoted to
the analysis of the results, and were considered an
essential preliminary to the statistical analyses, and
an important check of the stage classifications.
However, only those results which are of particular
interest or which are relevant to Piaget 1 s theory
will be reported here.

Tables showing the results of

some of the main analyses carried out are given in
Appendix

5.

These results will be discussed under the
following headings:
1.

The consistency of the children's responses.
This will cover certain general points which are

applicable to all the tests.
2.

The tests on quantity, weight and volume.
The main findings on these tests will be reported

under the following sub-headings:
1.

Explanations.
A.

Non-conservation explanations

B.

Conservation explanations.
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2.

Supplementary Questioning
A.

Quantity

B.

Weight

C.

Volume

J.

Length.

4.

Area.
Since the findings on length and area are quite

distinct from those on quantity, weight and volume, and
since they raise certain points of particular interest,
they will be discussed separately.

The test on number

will not be discussed here; the main findings on this
test are similar to those reported for quantity, weight
and volume.

5.

Evaluation.

1.

Consistency of Children's Responses
It was found that inconsistencies between

conservation and non-conservation judgements occurred

at all stages of development.

Any attempt to classify

the children solely on the basis of the number of their
conservation judgements was found to be quite clearly
inadequate.
Our analysis of the children's responses led us
to conclude that inconsistencies can be caused by
different factors at different levels of development.
At the non-conservation level a number of children
made conservation judgements which were clearly not
genuine.

There were two main characteristics by which

these could be distinguished .from genuine conservation
responses:
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l.

They were always immediately corrected by a

rephrasing of the question.

For example, a child who

answered 'yes' to the question 'Is the sugar in the two
glasses the same?', and who was then asked 'Does one
glass have more sugar?' would immediately answer 'yes'
and point to the glass which he thought contained more.
In this case the immediate and unhesitant indication
of which glass had more sugar indicated that this was
the child's genuine belief.
2.

When asked for an explanation of his conservation

judgement, the child was usually unable to give any
explanation at all, or gave a contradictory explanation.
That is, he would say that it was the same 'Because
it's lots' or 'Because it's a big glass'.
In general, these non-genuine conservation
responses seemed to arise from random answers,
inattention,

fatigue,

irritation,

confusion,

or

misunderstanding.
The genuine conservation responses of the
transitional stage of development could be distinguished
from these non-genuine responses by the following
main criteria:

l.

The conservation responses tended to be more

persistent, and the children were usually able to resist
suggestions of non-conservation on at least one occasion.
2.

An explanation was usually given for the conservation

judgement.

This was in most cases a repetitive

explanation ('it's the same because it's the same') but
some children succeeded in giving at least one correct
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explanation.

Fewer contradictory or irrelevant

explanations were found for these responses.
While in most cases the distinction between genuine
and non-genuine conservation responses could be made on
the basis of these criteria, there were a few cases in
which the distinction was not very clear, or in which
both types of response appeared to be occurring.
At the conservation level a few inconsistencies
were also found.

These were usually found only

initially, but in some cases occurred after questioning.
Where these occurred initially, they appeared to
be due to an initial non-conservation which was
completely and immediately rejected as soon as the
child's attention was drawn to the problem and to the
contradictions of non-conservation.
Those occurring during questioning seemed to be
due to the following factors:
a)

A still uncertain conservation,

indicating that

conservation had only just been achieved, or was still
in the process of being achieved.
b)

A misunderstanding or confusion of the question.

c)

A lack of confidence in their own judgement, which

led the children to give what they thought was the
required answer, rather than what they actually believed.
The inconsistencies of the conservation level were
distinguished from those of the transitional level in
that they were only occasional and the final conservation
shown was quite firm and stable.
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The analysis of inconsistencies in the case of
quantity and weight is shown in Appendix 5, Tables l
and 2.

The children's preferences for which quantity

is judged to be more, to be heavier, and to have
greater volume is shown in Tables J, 4 and 5.
2.

Quantity, Weight and Volume

1.

Explanations

A.

Non-conservation Explanations.
Two main types of explanation were found for

non-conservation judgements:
Type A.
i)

The explanations 'It's lots', or 'It's more'.

ii) The explanation 'Full'.
In the case of quantity and weight, these
explanations referred to the sugar or the
tea leaf.

In the case of volume, these

explanations referred to the water in the
glass.
Type B.
i)

Explanations referring to size;

'It's big',

'It's bigger' or 'It's big and little'.
ii) Explanations referring to shape;
round',
glasses

'It's long',
1 ,

'It's

'It's lots of little

etc.

In the case of quantity and weight, these
explanations referred to the containers.
the case of volume,

these explanations

referred to the plasticine itself.

In
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The majority of explanations that were given could
be classified into these two main types (see Appendix 5
Tables 6, 7 and 8),
The explanations which could not be classified into
these groups were as follows:
1.

The explanation 'heavy' was given by several

children in the case of weight and volume.
2.

Contradictory explanations; that is,

explanations

which did not agree with the child's judgement.

For

example, the explanation 'same' would be given to the
judgement that one glass had more sugar.

J.

Irrelevant explanations, e.g.,

think so',

'He's hungry', I

'I don't know',

These explanations appeared to arise either from
a failure to understand the problem, or from a failure
to understand what sort of an explanation was required.
In some cases, the children seemed to think that the
answer was so obvious that it did not require an
explanation.

One eight year old child consistently

gave the explanation 'Because I play with the rods'
(referring to Cuissenaire) for her judgements on all
the tests, including weight, volume, length and area.
It was not clear whether this was simply a random
response, or whether the child saw some connection
between the test situations and her experiences with
the Cuissenaire materials.

This subject was one of the

brighter eight year olds.

4.

The explanation 'different'
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While this explanation was given by oniy a few
children, i.t was particularly striking because it
seemed to express very clearly the difficulty which
some of the children experienced on these problems;
that .is, the reasoning
it can't be the same'.

1

It 1 s different, and therefore
It also seemed to suggest that

to the child because the quantities were 'different'
(in form) they could not be compared as to their
relative amountso

This problem may be related to their linguistic
background.

In the translation of the test on length,

it was noted that the word to translate 'same' also
meant •together' in the sense that the sticks were
placed parallel and with their ends coinciding.

The

word 'same' might therefore imply to these children not
only same amount or quantity, but also the same shape
and form.

5.

Other explanations
In the case of quantity, the explanation 'half' was

used in the sense of 'divided up' with reference to the
four small glasses, or to refer to the lower level of
the sugar in one glass than .in another glass.
imprecise use of this term may be noted.
explanation

1

more room'

The

The

was also gi,ven i.n one caseo

This

explanation is of interest in that it refers to an
abstract concept of space or volume.

It was given by a

13 year old transitional subject,
In the case of' weight, one 14 year old subject gave
the explanation 'because it's tight'.

This is of

particular interest since it shows the confusion between
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weight and density noted by Piaget.

While this

explanation was found in only one case,

it was given

by a boy who expressed himself much more easily and
.freely than most of' the other children.

This suggests

that the absence of' this explanati.on may have been due
to the children 1 s difficulty i.n expressing themselves
rather than to the absence of thi.s confusion.
In general, it was found that most of the
explanations for non-conservation judgements referred
to the immediate perceptual situation.

This supports

Piaget 1 s view that non-conservation is due to the child's
inability to free himself from his immediate perception
through lack of' an operational system with which he can
link his present perceptions to past or to future
situations.
B.

Conservation Explanations
Four main types of explanation were distinguished

for conservation judgements:
1.

Correct explanations.

2.

Repetitive explanations.

J.

Irrelevant explanations.

4.

Contradictory explanations.
The number of' chil.dren giving each of these types of'

explanation is shown in Appendix 5, Tables 9, 10 and 11.
The majority of the correct explanations referred
to what Piaget terms 'identity', that is, the fact that
the quantity was the same before.

In some cases the

reference to the previous state was explicit (e.g.,

'It

was the same before', or '1 saw it before'), in other
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cases it was implied (e.g., in the test on volume, some
children said 'Same ball' or 'Same round', clearly
referring to the original form of the plasticine).

In

the test on weight, a number of the correct explanations
referred to the balance (e.g.,

'I saw it here'

[on the

balance] or 'It was the same on the balance•).
Only a few correct explanations were given
referring to the transformation of the quantity,
corresponding to Piaget•s explanations based on
reversibility.

In the test on quantity only seven

children gave such explanations.

Four of these referred

to the fact that the sugar had been poured from one
glass to another, while three referred to the fact that
if the sugar was put back into the original glass, it
would be the same.
In the test on weight, only one explanation was
given referring to the transfer of the tea leaf from
one bag to another.

Two explanations referring to

transformation were given in the case of volume;
('When you roll this ball into a round one it will look
the same', and 'Because it was still the same size when
you push it flat').
No correct explanations referring to compensation
were found.

However, in some cases the explanations

classified as contradictory did appear to be attempting
to express compensation.

For example, in the test on

quantity, one child consistently gave the explanation
'That one's got round' for consistent conservation
judgements.

In this case the child may have meant that

the sugar looked different because one glass was round

259
(the wide glass), but that the sugar was really the
Some explanations which simply gave descriptions

samee

of the situation also seemed to imply compensation.

For

example, in the test on volume, a number of children
said 'Because this ball is round and this one is long'
when asked to explain their conservation judgement.
This seemed to imply that although the plasticine is a
different shape, it is the same amount or volume, and
that the length compensates the roundness and vice
versa.

This explanation was found at both the

conservation and non-conservation levels and may imply
compensation in some cases.

The correct explanations given by the children
therefore correspond to those described by Piaget, but
are based mainly on identity.

This is in agreement

with Lovell and Ogilvie's (1960) findings on English
children, although they classi.fy the explanation 'It
was the same before' as referring to reversibility and
not to identity.

In our view the explanations referring

explicitly to transformations correspond more closely to
what Piaget refers to as explanations based on
reversibility.
It is possible that the failure o.f the children to
give explanations referring to compensation, and the
few explanations referring to transformation, may be
due to the children's more limited ability to express
themselves clearly.

It was noted that the explanations

referring to transformations were usually given by those
children who were able to express themselves more
fluently.
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Contradictory explanations seemed to arise from
two main causes:

1.

Random or non-genuine responses.

2.

Uncertainty and changes of judgement.
The explanations given for conservation judgements

therefore tend to support Piaget 1 s view that
conservation is achieved when the child is able to link
his present perception with past or with future
perceptions and so to recognise
2.

Supplementary Questioning

A.

Quantity

i)

Answers to the question

1

1

identity 1

•

If the sugar was put back

into here (A') would it be the same as in here (A)?'.
Most of the children were able to state correctly
that if the sugar was put back into A', it would be
the same as in A (see Appendix 5, Table 12A).

These

answers would correspond to what Piaget terms 'an
empirical return the starting point 1

,

which does not

imply a logicall.y necessary conservation since the end
states are not linked by a reversible system of
transformations

a

A number of children judged that the sugar would
not be the same when put back into A' .

These answers

appeared to fall into two distinct groups:
a)

Those that were due to a misunderstanding of the

question, the children making a judgement about the
present situation rather than the hypothesised situation.
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b)

Those where the child actually believed that the

glass which they judged to have more sugar would still
have more sugar when it was returned to A' ,

This was,

in a sense, the conservation of a non-conservation

judgement.
These two types of response could usually be
distinguished by asking the child to point to the glass
which he thought would have more sugar.

An analysis of the judgements made immediately
following the 'put back' question indicated a tendency
to give conservation judgements following this question
(see Appendix 5, Table 12B).

At the non-conservation

level these appeared to be due mainly to a
misunderstanding of the question, and did not lead to
any clear understanding of conservation.

At the

transitional level this question did not seem to have
a very marked influence on the children's understanding
of conservation; many children who had previously given
conservation responses did not give a conservation
response immediately following this question, and of
those who did many had previously given some
conservation responses.

These observations indicate that the suggestion of
putting the sugar back into the original glass does not
have a marked effect on the child's belief in
non-conservation or on his understanding of

conservation~

However, a systematic study of this problem would be
required before any conclusion can be drawn.
ii) Answers to the question:
eat?' .

'Is the sugar the same to
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In the Hermannsburg group a tendency was noted for
the children to judge that the quantities of sugar would
be the same for the dolls to eat, even though they had
just judged that one quantity was more (see Appendix 5,
Table lJ).

In some cases this judgement seemed to

arise from a clear misunderstanding of the question,
the children apparently meaning that the dolls would
have the same substance, sugar, to eat, and not that
they would both have the same amount of sugar to eat.
This was made clear by their explanations (e.g.,
white sugar'), for their 'same'

'Same

judgement, and by

their insistence that one glass had more sugar on
later questions.
However, it was noted that the tendency to judge
that the sugar was the same 'to eat• after an initial
non-conservation judgement was found more often and
more consistently in the transitional group of children,
suggesting that the children may grasp conservation
more readily when the notion of quantity is related to
the amount each dolL actually has to eat.
Again, a systematic study of this problem would
be required to determine whether this form of the
question does infLuence the chiLd's judgement.
B.

Weight

i)

Consistency between weight and balance judgements.
It was noted that some children tended to show clear

and persistent inconsistencies between their judgements
as to which bag was heavier, and which would make the
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scale go down.

A closer analysis of these inconsistencies

was therefore made (see Appendix 5, Table 14A, Band C).
The tendencies indicated in these tables suggest that
in the Hermannsburg group conservation is more easily
recognised when the question is referred to the balance,
and that conservation is achieved when the child
rejects non-conservation judgements of weight which
conflict with conservation judgements related to the
balance.
This tendency was not found in the Elcho group.
Possibly relevant to the difference between the
groups is the fact that some of the Hermannsburg
children (those in Grade

J, including mainly the 9 and

10 year old age groups) had been given some teaching
relating to the use of the scale, while the Elcho
children had not.

Conversation with the teacher

concerned indicated that this teaching had emphasised
the use of the scale to 'measure' quantities, and that
no reference had been made to weight, or to the
principle on which the scale worked,
ii) Additional questioning on Part 4 when A was
compared with 1, 2, J,

4 or 5 of the 6 small bags.

In some cases the child was asked to compare the
standard bag A with only 1, 2, J, 4 or 5 of the 6 small
bags.

This questioning was introduced to check doubtful

cases, and was asked mainly in the Elcho group.
Of the children questioned all those at the
conservation level answered correctly, although in some
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cases after some initial doubt, while none of the
children at the non-conservation or transitional levels
were able to do so.
The incorrect responses could be divided into a
series of stages according to the degree of error they
showed.
Extreme errors were shown by children who judged
that less than the complete number of small bags was
either equal to A or was heavier than A.

Some children

judged that one small bag was equal in weight to A, and
other children judged that only two small bags would be
heavier than A.

These responses clearly distinguished

non-conservation cases from transitional and
conservation

cases~

Some children consistently judged A to be heavier
when it was compared with fewer than the 6 bags, but
when all the small bags were present judged either A or
B's to be heavier.

These responses were more advanced

than those of the previous level, but still at the
non-conservation level of development.
Some of the children tended to judge that the
quantities would weigh the same if only one bag was
missing.

Of these children, some tended to judge that

they would weigh the same when all the bags were
present, and some tended to judge that the small bags
would be heavier.

These responses seem to indicate an

approach to a transitional level of development, where
the child begins to understand that weight depends on
the amount of tea leaf present, but still seems to think
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that a little tea leaf more or less will not make any
difference.
Finally some children consistently judged that A
would be heavier when fewer than 6 bags were present,
but when all the small. bags were present showed
indecision between conservation and non-conservation

judgements.

These responses indicated a transitional

level of deve.lopment.
iii) Additional questioning on Part 4 when A and B's
were actually placed on the scale.
Because there was slightly more plastic in the 6
bags than in bag A,

these bags were actually slightly

heavier than A, and when placed on the scale tended to
make the scale go down slightly, clearly showing a
difference in weight.

In the Hermannsburg group it

was decided to place the bags on the scale at the
conclusion of the questioning to test the children's
reaction to this demonstration.
in a few cases of clear

This was done only

conservation~

The responses to this demonstration fell into
two groups.
Some children realized that the tea leaf must be
the same weight as it was before, and therefore
concluded immediately that it must be the plastic that
was heavier in the 6 small bags and was therefore
making the scale go down.
Some children reverted to non-conservation in the
face of this evidence, and judged that the tea leaf must
be heavier.

They maintained this judgement even when
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they were asked if it could be the plastic bags that
were heavier in the small bags, and when they were
reminded by questioning that the tea leaf had weighed
the same initially.
Of the seven children questioned in this way, four
showed the first type o.f response, and three showed the
second type.

One of the latter three had shown some

initial inconsistencies of judgement, but in the other
cases there was nothing to distinguish the original
conservation responses of the children.
C.

Volume

i)

Introduction
On the whole the children found little difficulty

in understanding the principle of displacement in water,
and understood that the larger the object immersed the
higher the water would rise.

A number of children

tended to judge that the small ball wou.ld not make the
water rise.

When questioned further, most of these

children admitted that the water would rise a little.
In a few cases the demonstration had to be repeated
before the children finally admitted this.
When asked for explanations as to why the balls
made the water rise, most of the children referred to
the fact that the balls had been put inside the glasses,
that the water came up or was full,

or that the balls

were little or big.
When asked for expl.anations as to why the big ball
made the water rise higher than the small ball,
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virtually all the children referred to the sizes of the
balls;

'It's big',

little'.
e.g.,

'It's little', or 'It's big and

Some children also referred to the water,

'It's full'.

A few children in both groups used

the explanation 'heavy', and one child in the Elcho
group used the explanation 'strong'.

This explanation

supports Piaget 1 s view that initially displacement of
water is regarded in terms of some kind of force which is
exerted on the water by the object, rather than in
terms of the volume or the space occupied by the object.
The majority of children judged immediately that
when two equal-sized balls were put into the water,

the

water would rise to the same level in the two glasses.
The explanations given were usually •Same',
'Same round one',

'Same ball',

or 'Same sizet.

A few children showed inconsistencies in these
judgements, which seemed to be associated with random
responses and a failure to understand the problem,
indicating a primitive level of development.
ii) Consistency between judgements and drawing.
An analysis was made of the consistency between
the children's judgements of volume and their drawings
of the water level in the sketches.

The results of

these analyses are shown in Appendi.x 5, Table 16.
These indicate that in the majority of cases in
both groups a consistency between drawings and
judgements was found.

In the Hermannsburg group it

was noted that in the majority of cases where the
drawing conflicted with the judgement, or where the
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I

judgements were inconsistent, the levels were drawn
unequal following conservation judgements.

This tendency

was not found in the Elcho group.
Observation of the children's reactions on this
problem suggested that in most cases it was the
drawing that reflected the child's genuine belief.

Many

children who made inconsistent judgements immediately
drew the level of water higher in one glass, and were
quite firm in their statement that the water would come
higher.

The higher level was almost invariably shown

for the ball, even in those cases where the child had
previously judged the other quantity to have a greater
volume (as seen in Table 5, Appendix 5, there was a
clear preference for the ball to be judged to have
greater volume).

In some cases, the inconsistency

between drawing and judgement appeared to indicate a
transitional level of development, where the child was
still uncertain as to conservation.
The drawings were generally found to be an
extremely valuable check on the children's judgements.
iii) Questioning on Quantity
The supplementary questioning j_ncluded questions on
the quantity of plasticine in each case, and an analysis
was made of the number of children showing conservation
of quantity.
At the transitional level the majority of children
showed conservation of quantity in all or most cases.
At the non-conservation level some children showed
conservation of quantity in some cases, but few
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children showed consistent or reliable conservation of
quantity.

Some children at this level who showed

non-genuine conservation responses for volume showed
clear non-conservation of quantity.
An examination of the responses indicated some '

tendency for children to give judgements of conservation
of volume following the questioning on quantity,
particularly in the transitional group.

This suggests

that questioning on quantity may help the children to
achieve conservation of volume.

However, this question

would require systematic examination before any
conclusion could be drawn.
In some cases a fairly clear tendency was observed
for the children to judge th.at one quantity had more
plasticine (usually the transformed plasticine), while
the other had greater volume (usually the ball).

No

reason for this can be suggested,

3.

Length
For the test on length an analysis was made of the

children's conservation judgements when the questioning
related to length, distance, and time (see Appendix 5,
Tablel7).
No clear tendency was found for conservation to be
related to the form of the questioning.
There was a clear tendency in both groups for the
children to judge that the stick which had been moved
was longer (see Appendix 5, Table 18).

This is in

agreement with Piaget 1 s findings (see p.9J).

A tendency

was also observed for judgements that the stationary
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stick was longer to increase with the questions relating
to distance and time, as compared with those relating to
length only.

A tendency was also noted for the children

to judge that the same stick was both longer (length)
and quicker to walk (time).
Explanations

1.

Non-conservation Explanations
The non-conservation explanations given by the

children could be divided into the following types:

A.

Explanations referring to the size of the sticks,
e.g., long, short, big, small.

B.

Explanations referring to the position of the
sticks, e.g., up, down, top, higher, further, first,
last.

c.

Explanations referring to the movement of the
sticks, e.g., you pushed it, you moved it, you put
it up.

D.

Irrelevant explanations, e.g., straight, quickly,
run, walk.

E.

Contradictory explanations, i.e., same.

F.

The explanation 'different•.
The number of children giving each of these types

of explanation is shown in Appendix 5, Table 19.

In

both groups Type A explanations were most frequent at
all stages of development.
In both groups there was a clear and consistent
tendency to give seemingly contradictory explanations
for judgements on time or quickness.

The children would

judge that one stick was quicker to walk because it was
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longer or bigger, or that it took 'longer time' to walk
because it was shorter or smaller.

This type of

contradictory explanation was clearly related to the
tendency noted previously for the children to judge the
same stick to be both longer and quicker to walk, or
to be both shorter and to take 'longer time' to walk.
Persistent questioning wbich attempted to confront the
child with the inconsistency of these judgements and
explanations failed to make the child change either his
judgement or his explanation, and clearly indicated
that these responses were not random or accidental, but
reflected the genuine beliefs of the child.
This apparent inconsistency between judgements and
explanations of length and speed are explicable in
terms of Piaget's theory of the development of these
concepts.

At the non-conservation level length is

said by Piaget to be judged in terms of the order of the
end points, and the stick which is seen to be ahead or
in front of the other is judged to be longer.

At the

same time Piaget has demonstrated that judgements of
speed are made in terms of which object is behind the
other.

The ant that is imagined to be walking and

arriving ahead of the other ant is therefore judged to
be walking quicker and taking less time.

Thus the

stick that is seen to be ahead in terms of the position
of its end points is judged to be longer in terms of
length, but quicker in terms of speed, and that which is
seen to be behind or trailing the other is judged to be
shorter in length but to be slower or to take longer
time to walk.
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These findings give strong support to Piaget's
view that at this level the child f'ails to take into
account the total length of the stick,

that is,

the

interval between the end points, and judges length in
terms of the order of the end points only.
2.

Conservation Explanations
The explanations for conservation judgements were

classified into the same main groups as in the case of
quantity, weight and volume.
l.

These were:

Correct explanations.
These explanations referred explicitly or implicitly

to the fact that the sticks were the same before.

Some

of the children spontaneously put the sticks back to
their original position to demonstrate this, others did
so only when asked how they knew they were the same, or
how they saw that they were the same.
2.

Repetitive explanations.
These included the explanations •same',

length', and 'same size'

'same

(the explanation 'same stick'

was regarded as an implicit correct explanation).

J.

Irrelevant explanations.

4.

Contradictory explanations.
The number of children giving each of these types

of explanation is indicated in Appendix 5, Table 20.
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Part I
The children's responses on Part I of this test

1

were not considered in the classification of
conservation of length, but were scored separately.
Three stages of development were distinguished<
I.

The child's judgement of length was made in terms

of the end points only.

Where these coincided the

sticks were judged to be the same length, regardless
of whether they were straight or curved.
II.

Where the end points coincided, the child was able

to see that the curved stick was longer, or was longer
to walk, or would take more time to walk, and that the
straight stick was quicker.

But where the ends of the

straight stick overlapped those of the curved stick,
the child judged that the straight stick was longer,
longer to walk, and took more time to walk, and that
the curved stick was quicker to walk.
III. The child understood that the curved stick was
longer, longer to walk, or took more time to walk in
all situations, and the straight stick was quicker to
walk.
The total number of children classified at each
of' these stages in each group is shown in Appendix 5,
Table 2l.

It was noted that correct judgements were

most frequent for the questions relating to time, less
frequent for questions relating to distance, and few

l

See Procedures p.l84.
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children gave correct judgements for the questions
relating to length only (Appendix 5, Table 22).
Our test differed from that described by Piaget
in that we added the situation where the curved stick
was adjusted so that it was overlapped by the end
points of the straight stick.

Our classification of

the responses also differed from Piaget 1 s.

By

introducing this additional situation we were able to
distinguish between those children who were able to
answer correctly on the time questions only when the
end points coincided, and those who were able to
answer these questions correctly for all situations.
Piaget required correct answers to the questions
on length as an indication of the child's dissociation
between length and the position of the end points,
while we have accepted the child's correct answers on
the questions relating to time as indicating this
dissociation.

Piaget found that questions relating to

length were answered correctly prior to Stage III,
which marks the achievement of conservation of length
and concrete operations.

We found that many of our

children who showed clear conservation of length
failed to answer the questions on length correctly in
this situation.

It therefore appeared that this

difficulty arose from a misunderstanding of the term
'length'.
It is not clear whether correct answers to the
questions on length indicate a more advanced level of
development or only a different verbal usage.

This
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question requires further investigation before any
conclusion can be drawn.
Comparison of Parts I and II
No clear relationship was found between performance
on Parts I and II, and more children succeeded on Part I
than on Part II (see Appendix 5, Table 2J).

Since

Piaget found that the problem of Part I was solved before
the achievement of conservation, these findings are as
expected.
A few cases classified at Stage I

on Part I showed

transitional or conservation responses on Part II.
Examination of the score sheets suggested that these
could be due to:
a)

Misclassification on Part II.

b)

A verbal confusion in Part I of the test, resulting
in a child at an advanced level failing to
understand this problem.
An examination of the explanations given for the

children's judgements indicated that the explanations
'straight' and 'crooked', or an equivalent phrase or
gesture, was most frequently given for correct
judgements.
'big' and

1

The explanations 'long' and

1

short

1

or

little 1 were given for both correct and

incorrect judgements, and in a few cases contradictory
explanations were given.
A fairly persistent explanation found for the
judgement that the straight stick was quicker was the
explanation 'long'.

This appeared at first sight to

be a contradictory explanation, but it was consistently
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given by some children who gave clear and .firm
judgements and showed no ot.her indication of random or
contradictory responses.

For thi.s reason it was thought

that this may be due to a terminological confusion between
'long' and

1

straight 1

•

However, information received

from Mr T.G.H. Strehlow suggests no basis for this
confusion in their own language, since these terms are
quite distinct.

4.

Area
The responses on the test on area were not analysed

according to the consistency of conservation and
non-conservation judgements, as in the case of the other
tests, since in this test it was the point at which
conservation broke down that was important.

The

non-conservation responses were therefore divided into
a series of levels according to the pattern of
conservation and non-conservation judgements.

These level.s were as follows:
A.

Complete or partial failure to understand the problem.
At this level. the children failed to understand

that the amount of grass available for the cow to eat was
related to the number of houses on the field,

even when

there were a large number of houses on one .field and
no houses on the other.

Answers were in all cases

inconsistent and appeared to be random.

In some cases

the children did appear to show some slight understanding
after careful and repeated explanation of the problem,
but they reverted almost immediately to i.nconsistent
and random answers.

This level would probably
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The number of variations introduced in the
questioning and procedure of this test (see Procedure
p.l89) made a standard analysis and comparison of the
responses difficult.

However, the more important

tendencies noted at each level are reported.
At level B it was noted in a number of cases that
the children continued to judge that field A (houses
in a line) had more grass when houses were added to A
only.

In one case the child continued to judge that

field A had more grass even when up to 20 houses were
added to A and only J houses were on B.

In another

case A was judged to have more grass up to A

B
9 3
(i.e., 9 houses on A, 3 on B), when B was judged to

have more.

One house was then added to B, and A

B . B
22 4
was then judged to have more up to A
B , when A was
22 9
again judged to have more.

was again judged to have more grass up to A

The procedure of continuing to add houses to the
field judged to have more grass was not adopted in
all cases, and was not always continued up to a change
in judgement.

Nevertheless, the tendency to continue

judging A to have more grass when it had many more
houses than B was found to be quite widespread, and, as
the illustrations quoted indicate, could be continued
to great extremes.

That this was not due to

misunderstanding is clear from the changes in judgement
that occurred.
The responses at level C showed the same general
characteristics as those at the previous level, and
the tendency to continue judging field A to have more
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grass as more houses were added also occurred.

Some

children who made conservation judgements up to lO or
l2 houses then continued to judge that field A had more
grass when houses were added to A only, in one case even
when up to 20 houses were on A and only lO houses were
on B.
At level D two distinct types of response occurred
following the variation of the number of houses.

These

were:

a)

Those cases where A was judged to have more grass in
most or all the following cases.

b)

Those

cases where there was a tendency to judge the

fields to have the same amount of grass regardless
of the number of houses.
The majority of children at level D showed the
first type of response.

The second type of response

appeared to indicate a misunderstanding of the problem
or random answers, and therefore a more primitive

stage of development.
If the conservation judgements made until the
variation of the test at level D were genuine, the
question as to why this conservation broke down as
soon as the number of houses was varied is posed.
Three possible causes may be suggested:
l.

When the number of' houses is the same, the inference

that the remaining area of grassland is also the same
is fairly straightforward; but when one field has more
houses, the child has to make the indirect inference
that the field with more houses has less grass.

This
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relationship may have beer1 more difficult for the
children to work out.

This may be related to the

difficulty associated with indirect judgements described
by Bruner, Goodnow and Austin (1956), and to the
difficulty that children have in dealing with negative
statements noted by Donaldson (1962).
2.

After judging conservation for the first few pairs

of houses, the child may simply persevere with this
type of answer without looking carefully at the fields
or without thinking very much about the problem.

As soon

as the procedure is changed he would have to stop and
think, and at this point he may look more carefully at
the fields, and so become influenced by the perceptual
appearance of a greater expanse of green, thus judging
this field to have more grass.

J.

What is involved may be simply the focus of

attention.

When one house is added to each field

simultaneously the child's attention is focussed on the
equality of the houses, and he infers conservation.

As

soon as the number of houses is no longer equal, he
switches his attention to the perceptual appearance of
the fields.

Once his attention is drawn to the

perceptual appearance he is no longer able to think
about the equality of the houses, even when he is
reminded of this equality, because he is now dominated
by the perceptual appearance.
These suggestions are only tentative, and further
investigation of the types of response that occur at
this level is required,
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Transitional Responses
The responses classified as transitional showed a
clear conflict between judgements based on the
perceptual appearance of the fields,
based on the number of houses,

and judgements

Correct judgements

were usually found up to about 15 houses, but as the
number of houses was further increased conservation
broke down.

In some cases conservation judgements were

found up to about 20 houses before the child relapsed
into non-conservation and incorrect judgements.
In some cases it appeared that the child had lost
count of the number of houses in the two fields.

The

child was therefore always asked which field had more
houses, and his judgement of the grass was assessed
according to his judgement of the houses.

If he

judged the number of houses incorrectly, he was asked
to check them by counting.
Conservation
At the conservation level the children showed a
clear understanding of the principle that the field
with :fewer houses would have more green grass,
regardless of the distribution or the number of houses,
Some of the children at this level counted the houses
spontaneously when they became uncertain of the number
on each field,

Others seemed to keep a very careful

check of the houses as they were added to the fields,
and in each case they knew immediately which field had
more.

Where the children obviously became confused as
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to the number of' houses, but did not spontaneously
count them, they were told that they could do so.
Explanations
The explanation for conservation and
non-conservation judgements of' area were categorised
into four main types:
l.

Repetitive or irrelevant, e.g.,
lots of grass',

see

2.

1

1 ,

'I think so',

1

1

It's

I

can

o

Explanations referring to the distribution of the
houses,

e.g.,

together',
3.

'Same grass

•It's more',

'They're in a line',

'They're all

'They're put everywhere'.

Incorrect explanations referring to the number of'
houses,

e.g.,

1

It 1 s more grass because it has

lots of houses•.

4.

Correct explanations referring to the number of'
houses,

e.g.,

'It's less grass because there are

more houses', or 'It's the same grass because the
houses are the same'D

The number of' children giving each type of'
explanation is shown in Appendix 5, Table 25.
Repetitive and irrelevant explanations were most
commonly found at the non-conservati.on level, while
explanations referring to the distribution of the
houses were also commonly found.

The children usually

referred to the f'act that the houses were all together
or in a line in field A, few children referring to the
scattered houses in B.

These explanations were also

found at the transitional and conservation levels.
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Correct explanations referring to the number of
houses were found at all levels, but at the nonconservation level these explanations were given when
only a few houses were on the fields, while at the
transitional and conservation levels correct
explanations were found for up to 20 or more houses
(see Appendix 5, Table 26).
The Later Development of Conservation of Area
Piaget found conservation of area in this situation
at Stage III A, at about seven years, when conservation
of quantity, length, and number are also achieved.
However, in his discussion he points out that
conservation of the complementary area in this
situation requires an understanding of co-ordinate
systems of reference, which is not achieved until a
later stage.

He therefore carried out a further test

where the partial areas were not units, as in the case
of the houses,

but a square, whose parts could be

rearranged to form a long rectangle.

In this situation

he found conservation of the enclosed area at seyen years,
but conservation of the complementary area was not
found until Stage III B, at about nine years.

The

reasons which Piaget gives for the discrepancy between
these results are discussed in Chapter II.

It was

pointed out here that these reasons are not convincing, and
that this discrepancy may be due simply to the fact
that in the situation of the houses where the partial
areas are units the child is able to make an intuitive
inference that so long as the houses are the same
number, the remaining areas must be equal.
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For the Aboriginal children, the test on area was
as difficult or more difficult than that on volume,
which Piaget has found is not solved until about 12
years.

Elkind (l96la) has reported that the 75 per

cent level for conservation of volume is not found
until about 15 years.

Lovell, Healey and Rowland (1962)

found that conservation of area was in fact achieved
before that of length~· at about six years as compared
with eight years for length.

Their procedure

followed that of Piaget, but they do not report the
order in which the tests were presented, and this may
have affected the relative difficulty of these tests.
We therefore find that conservation of area is
relatively more difficult for Aboriginal children than
for European children.

By varying the test to put unequal numbers of
houses on the fields, we may have made it more
difficult, and this modified form must be applied to
European children before any comparison can be made as
to the relative difficulty of this test for Aboriginal
and European children.
However, there are two other factors which may
have contributed to this difference:
l.

Aboriginal children have greater difficulty in

understanding concepts of number, and are less familiar
with manipulating numbers.

This factor may have made

it more difficult for them to make the inference that
if the number of houses on the two fields is the same,
the remaining grassland must be equal.
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2.

The fact that Aborigines do not have linguistic

terms to express area may have made i t more difficult
for them to grasp this abstract concept and so to
understand and solve the problem of conservation of
area.

This test on area has raised a number of problems
which require further investigation, and our results
have suggested certain lines of investigation which
have not previously been taken up.

In particular,

our finding that some children will continue judging
field A (houses in a 1ine) to have more grass even when
it has many more houses than B (houses scattered)
requires systematic examinations

The conditions under

-Which conservation of the complementary area is found
also requires examination, and the relati.onship between
conservation of area and conservation in other

situations should be investigated.

5.

Evaluation
The more important implications of our results

will be discussed in Chapter IX.

In the present section

we will comment only on the implications of these
findings for the qualitative processes of development
described by Piaget, and on some general problems of
the presentation of these tests.
1.

Implications for processes of development.
In general, the responses and explanations given by

the Aboriginal children reveal the same processes of
development which Piager has described for European
children.

Non-conservation responses are invariably
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justified with reference to the perceptual features of
the present situation, whil.e conservation responses are
justified with reference to past or future situations,
indicating the child's ability to link these together
in a system of reversible transformations.

While the

explanations given by the Aboriginal children were in
general more limited than those of European children,
the fact that a few children gave explanations
illustrating precisely the same processes of thinking
that Piaget has described seems to be in itself
significant.

These children have been brought up in

quite a different cultural and linguistic background
to the European child, and have had no teaching in
physical. science, and yet they showed exactly the same
difficulties and confusions in their notions of
physical concepts.

For example, the confusion between

weight and density described by Piaget was expressed
by the child who said that one bag of tea leaf was
heavier because it was

'tight', and the tendency to

regard displacement of water in terms of a force that
is applied to the water rather than in terms of the
volume occupied by the object was expressed by the
child who stated that the plasticine made the water
rise 'Because it's strong'.
These findin.gs confirm the universality of the
processes and stages of development described by
Piaget.
2.

Implications for test presentation.
One of the main points to emerge from our testing

procedures was the importance of presenting the test
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in such a way that the responses were clear and
unambiguous,

In some situations we found that genuine

answers could not be clearly distinguished from
non-genuine answers, and in others we found that some
feature of the situation led to a confusion of terms
or misunderstanding.

For example, in the test on

quantity where the sugar was poured into the four
small glasses it was sometimes difficult to determine
whether the child was taking into account the sugar in
all four glasses, or whether he was simply comparing
the sugar in each of the small glasses with that in the
standard glass (the latter reaction would be related to
non-conservation, since it expresses the difficulty
that children at this stage have with additive
composition [Piaget (1952) Chapter VIII]),
Our variations in procedure and supplementary
questioning suggested a number of ways in which the
tests could be presented in order to obtain clear
and unambiguous results.

These can be summarised as

follows:
1.

The test situation should always present a strong

perceptual illusion which can only be overcome by
thinking based on operational structures.
For example, in the test on quantity, the clearest
results were always obtained when the sugar was poured
into the long thin glass.

In the other situations the

responses tended to be inconsistent and ambiguous.
2.

Checks should be introduced in the procedure

wherever possible.

For example, in the test on weight,
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the comparison of the standard bag with only some of
the small bags succeeded in distinguishing between
those children who were simply repeating that the
quantities were the same weight for all questions, and
those who were giving genuine conservation responses.

This procedure also made it possible to distinguish
different degrees of non-conservation.
In the test on volume, the use of drawings in
addition to verbal judgements served as an important
check of the verbal responses.

J.

In some cases it was found that the stability of

conservation judgements could be checked by variations
in the problem.

This is illustrated by the supplementary

questioning on weight, where the children were faced
with the demonstration that one quantity of tea leaf was
in fact heavier.

The different reactions to this

demonstration revealed different degrees of stability for
the concept of conservation, which were not evident from
the child's performance up to this point.
Similarly, in the test on area, the variation in
the number of houses on the two fields produced important
changes in the children's responses.

4.

Those tests where a continuous process of development

can be followed, such as in the case of area, should
provide a useful basis for undertaking studies of the
effects of different methods of presentation, or the
effects of different types of training, since in these
cases the child's position on a continuous scale can be
determined,

and his advance measured, for example, in

290
terms of the point at which conservation breaks down,
or in terms of the number of extra houses that can be
added to the row of houses in one field before he
recognises that this field must have less grass than
the other.

5.

It would be better to devise one clear problem for

each concept studied than to repeat the problem in
several different situations.

Repetition of the problem

tends to make the children impatient and suspicious,
and is unnecessary if the one problem will give
unambiguous results.
The various problems which have been raised by our
findings and which require further investigation have
been referred to in the discussion on each test.

Most

of them are concerned with the effects of different
forms of presentation or questioning on the child's
responses.

This question has been raised by other

investigators, &nd wil.l be referred to again in the
critical discussion of Piaget's theory in Chapter IX.
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CHAPTER VIII
DISCUSSION OF RESULTS
In this chapter the results of the study will be
discussed under four main headings:
1.

The relative difficulty of the tests and the problem
of order effects.

2.

Differences in development between Aboriginal and
European children, and between the Elcho and
Hermannsburg groups, and environmental influences.

J.

The factors of intelligence and maturation in
development.

4.

The differences between the full-blood and the
part-blood children and the question of racial
differences in intelligence.
Suggestions will be put forward to account for

these results.

These will be largely conjectural, and

are intended to point to the problems which require
further investigation rather than to provide any
conclusive answers.

The general implications of these

findings and the problems which require further
investigation will be discussed in the final chapter,
1.

Relative Difficulty of the Tests and the Problem
of Order Effects
It is suggested that the relative difficulty of

the tests is being influenced by order effects, and
that the observed order of difficulty is the result of
an interaction between actual difficulty and the
effects of experience on the previous tests.
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That experience on the tests can lead to an
improvement in performance is indicated by the
difference in performance between the two groups on the
test on number, this test being one of the easiest
tests in the group where it was administered last in
the series, but one of the most difficult tests in
the group where it was administered first.
While there was a tendency for improvements in
performance to occur according to the order of
presentation, it was noted that:
a)

Area and volume tended to the most difficult tests,
although they were presented at the end of the
series of tests.

b)

Differences were found in the effects of experience
between the younger and the older children.

This suggests that it is not experience with the
testing situation per se which produces the improvement,
and that the effects of experience on the previous
tests will vary according to:
A.

The particular test involved,

B.

The level of development of the child.

A.

The test involved.
It is suggested that the degree to which experience

on the previous tests can lead to an improvement in
performance will depend on the operational structures
required for the solution of the problems.
i)

If the operational structures required for all the

tests are the same, marked improvements in performance
will occur with increasing experience on the tests.
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ii)

If the operational structures required for the

later tests are slightly more advanced than those
required for the earlier tests, improvements in
performance may be found with increasing experience.
iii)

If the operational structures required for the

later tests depend on a different set of operational
structures, little or no improvement in performance is
likely to be found with experience.

B.

The level of development of the child.
It is suggested that the effects o.f experience will

be more marked the more advanced the level of
development, but that a limit will be reached beyond
which no further improvement will be possible.
i)

At a lower level of development, no improvement with

experience will occur.

This would be the case in those

children who show non-conservation on all the tests, in
spite of their experiences on the previous tests.
ii)

At a slightly more advanced level, some improvement

with experience may occur, but on.ly if the operational
structures required for the later tests are the same as
those required for the earlier tests.
iii)

At a more advanced level of development,

improvement with experience may occur even when the
operational structures required for the later tests are
slightly more advanced than those required for the
earlier tests.
The general tendency for improvements in performance
to occur with order of presentation could be explained
in terms of both ii) and iii) above.
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iv)

At very advanced levels of' development, it is

possible that experience on earlier tests may lead to
improvement on tests which require entirely new
operational structures for their solution.
This would explain why a few children who show
initial non-conservation responses on the early tests
are finally able to achieve conservation on the most
difficult tests.
v)

Beyond a certain level of development, no further

improvement would be possible, since from the beginning
the child would be able to solve all the pro~lems.
This would be the case in those children who show
conservation on all the tests.
This gradation would mark a continuous development
and intermediate steps between each of the above would
be expected to occur.
If the effects of order depend on the interaction
of A and B as outlined above, our results on the
relative difficulty of the tests may be interpreted as
follows:
l.

The fact that a gradual improvement with order of

presentation is shown for the tests on quantity, length
and weight suggests that these tests depend on the
same basic structures of thought.

This is consistent

with Piaget's view that the solution of these problems
depends on concrete operational structures.
2.

The fact that the tests on area and volume are the

most difficult tests, in spite of the fact that they
were administered at the end of the series of tests,
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suggests that these tests may depend on a completely
new set of operational structures.

This is consistent

with Piaget's view that conservation of volume depends
on formal operational structures, and is consistent
with his theory that conservation of complementary area
in the present test depends on more advanced concrete
operational structures which are developed only at
Stage III B, but not with his actual findings on this
test.

This point is discussed in further detai.l

elsewhere (see p.284).

J,

The question of whether the test on number depends

on formal or concrete operations is not immediately
clear from the results.

In the Hermannsburg group,

where it was presented first,

it was as difficult as

the formal operational test;

in the Elcho group,

where it was presented last, it was as easy as the
concrete operational tests.

However, an examination

of the relative order of difficulty for this test in
the older Hermannsburg children (see Figure 10)
indicates that conservation of number must depend on
concrete operational structures, since this test is
easier for these children than the tests on area and
volume, even though this is the first test in the series
and the tests on area and volume are at the end of the
series.

This is consistent with Piaget's view that

conservation of number depends on concrete operational
structures and is found at the same time as
conservation of quantity and length.
4.

The fact that the test on length is relatively more

difficult for the older than for the younger children
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in both groups cannot be explained in terms of the
suggested effects of experience depending on the
interaction of the particu1ar tests involved and the
child's level of development.

This problem will be

discussed later in relation to the possible effects
of the Cuissenaire teaching method on the younger
children.
The Development of Conservation of Quantity, Weight
and Volume
Piaget and Inhelder (1962) have postulated an
invariant orcter in the development o.f quantity, weight
and volume.

The invariant order between quantity and

weight was not confirmed by our results, but the almost
invariant conservation of volume after that of quantity
and weight was confirmed.
It is suggested that the reversal in the order of
development of quantity and weight from the invariant
order postulated may be due to the effects of
experience on the tests, such that the children were
able to perform better on the test on weight because
of their experience on the previous tests.

The findings

of Smedslund (1959) and Inhelder and Vin.h-Bang, reported
by Piaget and Inhelder (1962), suggest that the interval
between the achievement of conservation of quantity and
weight may be very short.

It is therefore reasonable

to suppose that very little further experience is
necessary for the development of conservation of weight.
Because of the particular background of the Aboriginal
children, and their initial unfamiliarity with the test
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situations, the effects of experience on the previous
tests may be more marked than in the case of European
children.
The test on weight appeared to be relatively more
difficult for the younger than for the older children,
particularly in the Elcho group (see Figures 9 and 10).
It was also noted in the analysis of the
non-scale types (see p.239) that a number of deviations
showing less advanced responses than expected were
found in the test on weight, suggesting that experience
on the previous tests does not necessarily lead to
improved performances on this test.

This suggests

that conservation of weight may depend on more advanced
structures than are required for conservation of
quantity and length.
The fact that conservation of volume was one of
the most difficult tests in both groups, in spite of the
fact that it was administered at the end of the series
of tests, gives strong support to Piaget and Inhelder's
view that conservation of volume depends on formal
operational structures and is found much later than
conservation of quantity and weight.
2.

Differences in Development between Aboriginal and
~opean Children and Between the Elcho and
Hermanns burg Groups, and Environmental Influences

Differences in the Development of Conservation in
Aboriginal and European Children
Conservation was found to develop much later in
Aboriginal children than has been found in European
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children by Piaget and by other investigators.

This

finding is not inconsistent with Piaget 1 s theory of
development, since he assumes that development occurs
as a result of the child's interaction with the
environment, and he has stated that the age at which
a particular stage of' development is reached may vary
widely in different cultures (Tanner and .Inhelder
[1960]).

The extreme differences in the environmental

backgrounds of Aboriginal and European children would
therefore be expected to result in differences in
conceptual development.
The main differences between the development of
conservation in Aboriginal and European children were
as follows:
i)

.In European children conservation of quantity,

length, number and area has been found at about seven
years, conservation of weight at about eight years, and
conservation of volume at about twelve years •

.In this

study of Aboriginal children conservation was not
generally found before about eleven years on any of the
tests except length, where a number of children from
about nine years showed conservation.

Conservation of

area and volume was found in only a smaLl proportion of
the children even at the older age levels, while
non-conservation was found on all the tests in a number
of cases even up to 15 years.

This suggests that in

some cases conservation may not be achieved at all.
ii)

The age at which conservation was achieved showed

greater variability in Aboriginal children than has
been reported for European children.
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iii)

There was not a uniform increase with age in the

number of Aboriginal children achieving conservation.
For example, more children at nine years than at thirteen
or fourteen years achieved conservation in the
Hermannsburg group.
i)

Later Development of Conservation.
The later development of conservation in Aboriginal

children is clearly due in part or in whole to their
cultural and environmental background.
In Chapter IV it has been pointed out that the
traditional tribal life of the Aborigines was extremely
simple.

They developed no agriculture and no trade or

barter systems.

Their material possessions were few.

Their a9tivities were mainly coni'ined to hunting and
gathering, and participation in religious rituals and
ceremonies~

Their language contains few abstract and

general terms, there are no terms for numbers beyond
four or fi.ve,

and there are no precise terms for

comparison, measurement or division.

In such an environment there is no need and no
stimulus for the development of concepts of conservation.
A perceptual judgement of quantity is generally
sufficient, and is probably never questioned.

The

materials available in the culture do not encourage the
notion of precise quantities.

For example, utensils

are not normally used for cooking,

and foodstuffs are

not stored in containers which would suggest comparisons
of quantities.

The customs oi' the Aborigines similarly

do not require precise judgements of quantity.

JOO
It is therefore suggested that the later
development of conservation in Aboriginal children is
due to:
a)

The fact that concepts of precise measure are not

necessary in the Aboriginal culture, there are no
linguistic terms available to express these concepts,
and consequently there is no encouragement to develop
conservation$

b)

The fact that their material possessions are very

limited, and they do not have any opportunity for
handling or manipulating the kinds of objects or
experiencing the kinds of situations which would be
most likely to lead to the development of conservation.
Such experiences woul.d include the handling of toys and
household objects and the constructive play activities
which are common to the European child but which are
almost entirely lacking in the play of the Aboriginal
child.

ii)

Variability in Performance.
The greater variability in individual performance

at the same ages in Aboriginal chiJ.dren may al.so be
related to environmental factors.

In the European

culture the environment of all children i.s to a large
extent standardised by schooling from the age of about
five years.

This could account for the fact that

concepts such as conservation are normally found within
a fairly narrow age range, since the school environment
would provide for all children at about the same age
th<) type of exper.iences necessary for the development
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of conservation.

Inhelder 1 s statement that refugee

children who had not had normal schooling showed initial
non-conservation at a much later age than would be
expected supports this view (Tanner and Inhelder [1956]
p. 90).

While all the Aboriginal children tested started
school at the same age, the effects of schooling would be
determined by the total. environmental. conditions.

It is

suggested that the effects of schooling are not the same
for Aboriginal children as for European children for
the following reasons:
l.

The limited experiences available in the Aboriginal

environment probably means that Aboriginal children
starting school have not acquired the same stock of
knowledge and experience or reached the same stage of
development as European children at a comparable age.
2.

The school experiences of the European child are

designed to meet the stage of development the child has
already reached, and is a continuation of the types of
experiences and training most children acquire in their
own homes.

Aboriginal children, on the contrary, have

had no preparation for the kinds of experience and
training provided by the school, and the situation is
completely new and unfamiliar to them.

It would

therefore be much more difficult for them to understand
and benefit from schooling, and their development
would be much slower,
This can probably best be understood in terms of
Hunt's (1961)

'match' hypothesis.

In the case of
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European children, there is an optimum match between
the stage of development reached and the new
experiences which are encountered.
therefore rapid.

Development is

In the case of Aboriginal children

there is no match between the stage of development
reached and the new experiences.

The children are to

a large extent unable to benefit from their
new experiences, since they are unable to assimilate
them to their previous experiences and therefore to
accommodate to them.

The gap is too wide.

Development

therefore proceeds very slowly.
Under such circumstances the rate of development
will depend largely on the individual child's ability
to cope with his experiences, and differences in the
rate of development will vary widely from chi.ld to
A bright child of 9 or 10 years may achieve

child.

conservation, while a dull child of 15 may not, and
perhaps never will.

The extent to which intelligence

may influence development is discussed in a later
section.

iii)

Lack of Uniform Progression with Age.
The failure to show a uniform increase in

conservation with age was found mainly in the
Hermannsburg group.

This question is discussed below.

Differences Between the Elcho and Hermannsburg Groups
Three main differences were found between the
performances of the Elcho and Hermannsburg groups.

JOJ
i)

The test on number wa·s one of the easiest tests in

the Elcho group and one of the most difficult tests in
the Hermannsburg group.
This test was presented in a different order in the
two groups, and this difference has been discussed in
connection with the effects of order o:f presentation
(see p.292).
ii)

The test on volume was relatively more difficult

for the Hermannsburg group than :for the Elcho group.
This difference may be related to environmental
differences between the two groups.
The Elcho group lived next to the sea, in an
area o:f heavy summer rainfall.
The Hermannsburg group lived in a semi-desert
area where water was scarce,

and there were no

permanent open sources o.f water near the mission.
The problem o:f conservation o:f volume depended on
the displacement of water.

It is probable that the

Elcho children would have become more :familiar with
water in their play activities, and this could have
helped them to understand the problem of conservation
in this situation.
The difference between the Elcho and Hermannsburg
groups could not be due to the fail.ure of the
Hermannsburg children to understand the principle of
displacement, since they showed the same initial.
understanding of the problem as the Elcho group.

It is

therefore suggested that it was the cumulative effects
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of many experiences of displacement of water that
helped the Elcho children to develop conservation of
volume.
This is consistent with Piaget 1 s view that
development is based on the child's interaction with
the environment, and proceeds slowly and continuously
as a result of a number of separate encounters and
experiences.

iii)

The Elcho group showed a fairly clear transition

point at about 11 or 12 years for the development of
conservation, while the Hermannsburg group showed only
a very gradual and non-uniform improvement from about

9 to 14 years.

The younger Hermannsburg children

therefore tended to perform better than the corresponding
Elcho children, while the older Elcho children tended to
perform better than the corresponding Hermannsburg
children.
It is suggested that differences in the educational
backgrounds of the children may account for these
differences.
1.

Differences between the older children.
In the Elcho group, there were fewer children in the

older age groups.

This was partly a result of selection,

since a shortage of teaching staff in the past resulted
in a number of children being allowed to leave the
school.

Those who left were mainly children who were

not progressing very well or who were behaviour problems,
the brighter or more promising children tending to stay
on (see p.l48).
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This has resulted in smaller classes of selected
children at the advanced age levels, which has enabled
closer contact between the teacher and pupils, and more
individual attention for each child.

A number of the

older children were al,so taking courses with the
correspondence school of South Australia (see Appendix
2).

This gave them more incentive to work.

The general

impression of the school at Elcho was that more
emphasis was placed on academic work, and the older
children frequently stayed on in the school till quite
late in the afternoon doing extra work or exercises.
This was in contrast to the Hermannsburg school, where
more emphasis seemed to be placed on sport and craftwork.
In the Hermannsburg group all the children up to 15
years were obliged to attend the school,

This resulted

in bigger classes at the older age levels than in the
Elcho group.

Some of the older children apparently

resented having to attend school, and it is understood
that this sometimes ,led to difficulties in the classes.
2,

Differences between the younger children.
While there had recently been increases in the

teaching staff and equipment at both schools, discussions
with the teachers suggested that at Elcho these
improvements had not yet had time to show any results,
while at Hermannsburg the effects of these improvements
were already evident in the Grade 3 class, which included
most of the 9 and 10 year old children tested.
The differences between the younger and older
children in the two groups may therefore have been due
to the fact that in the Elcho group the educational
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circumstances tended to favour the older rather than the
younger children, leading to marked improvements in
performance at about 11 to 12 years, whlle in the
Hermannsburg group the educational circumstances
operated in the reverse direction, leading to a
considerable overlap of performance from about 9 to 14
years.

The Effects of the Cuissenaire Teaching Materials
The test on length was found to be rel.atively more
diff.icul t for the older than for the younger children
in both groups.

This difference was particularly marked

in the Elcho group.
The younger children in both groups had had
experience on the Cuissenaire teaching materials, while
the older children had not.

The Cuissenaire teaching

method is based directly on comparisons of the length
of different coloured rods.

It is therefore suggested

that the difference in the relative dif'ficulty of
length is due to the influence of the Cuissenaire
teachj.ng method on the younger children.
The fact that it was only in the case of length
that the relative difficulty o:f the tests varied :from
younger to older children suggests that the effects of
Cuissenaire are fairly restricted.

It did not appear

to have very much e.ffect on the younger children's
performance on the test on number in either group.
In the Hermannsburg group the particularly good
performance o:f the nine year old group on the test on
area seems to be due to the influence of Cuissenaire,
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since this group also performed particularly well on
length,

However, none of these children succeeded on

the first test on number.

This suggests that Cuissenaire

experience does not necessarily lead to an understanding
of conservation of number, but it may lay the basis for
the development of this concept.
Cuissenaire experience seems to have less effect on
the conservation of quantity, weight and volume.

The

nine year old Hermannsburg group showed poor performances
on these tests, particularly quantity and volume, in
spite of their very good performances on length and
area.

These findings tend to support the view that

conservation of length and area may depend on a
separate schema of operations to that required for
quantity, weight and volume, and these schemas may be to
some extent independent in their development.
Different Effects of Cuissenaire on Elcho and
Hermannsburg Children
The Elcho children from 8 to 10 years had generally
had 2 to 3 years experience on Cuissenaire teaching
materials, while the Hermannsburg group had had only
nine months.

Nevertheless, the effects of this

experience seemed to be more marked in the Hermannsburg
group than in the Elcho group.

The Hermannsburg group

showed better performances on length, and while several
of the 9 and 10 year old Hermannsburg children succeeded
on area, none of the Elcho chi.ldren at these ages did.
The only reasons which can be suggested to explain
this are the following:

JOS
1.

It is understood that different methods were used in

the two groups in the presentation of the Cuissenaire
materials.

It may be that the method of presentation

used at Hermannsburg was more favourable to the
development of concepts of conservation.
2.

The Hermannsburg group may have had a wider

experience of different activity materials, and because
of this were able to benefit more from their
experience with the Cuissenaire materials.

J.

In the Hermannsburg group the part-blood children

were found to perform significantly better than the
full-blood.

It may be that part-blood children in

general have a greater potential for intellectual
development, and are able to benefit more rapidly
when given favourable opportunities for development,
such as are provided by the Cuissenaire teaching
rna terials.

This woul.d explain why it was only in the

younger group that the presence of the part-blood
children led to better performances as compared with
the Elcho group.

4.

The better envi.ronmental background of the

Hermannsburg children may have provided more favourable
conditions for the children to benefit from experience
on the teaching materials.

These better conditions

would include:
a)

Generally better health and nutrition.

b)

Their contacts with Alice Springs and with tourists

and other visitors to the mission may have provided
the Hermannsburg children with more varied experiences
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and encounters which would have laid a better basis for
later development.
c)

The longer and closer contact of the Hermannsburg

people with the mission and with European culture and
values may have led to changes in attitudes and values
which were more favourable to intellectual
development.
The effects of the Cuissenaire teaching materials
on conceptual development clearly requires more detailed
investigation.

The possibility that these effects may

vary according to the method of presentation or
according to other experiences requires checking.

It

is also necessary to determine whether development
induced in one area, such as length, will also lead to
development in other areas, such as quantity and weight,
and whether this experience will also lead to success
on more complex problems, such as the understanding of
measurement and sub-division.
This question will be referred to again in the final
discussion on the educational implications of our
findings.

J.

The Factors of Intelligence and Maturation in
Development

Intelligence
Our results indicate that some children are able to
progress much more rapidly with experience than other
childre~

even though they may appear to be at the same

stage of development initially.

In some children
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transitional reactions will persist over several tests,
while in other children a rapid progress from
non-conservation and transitional reactions to

conservation may occur within a single testing period.
Because of the limited possessions and the communal
life of the group as a whole,

there is little variation

in the individual environmental backgrounds of the
children.

Nevertheless, marked differences are found

in children of the same age with regard to the stage of
development reached and the rapidity of development
from one stage to the next.
It is therefore suggested that these differences
are due to differences in innate intellectual potential
which determines the extent to which the individual
can benefit from his experiences and the rate at which
he will progress.
The possibility that i t is not so much the stage of
development reached which may give an indication of
innate intellectual potential, but the rapidity of
development from one stage to the next, has important
implications for the measurement of intelligence, and
suggests possible applications of Piaget's techniques
for the measurement of intellectual. potential.

This

point has been made by Inhelder (Tanner and Inhelder
[1956]), and also by Vygotsky (1962) and Luria (1961)
(see discussion Chapter I, p.62-J).
Maturation
The role of maturation in conceptual development
has been discussed in Chapter I.
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Our main findings relevant to this question are:
l.

Conservation develops much later in Aboriginal

children than in European children, suggesting that this
development may be influenced by the cultural environment.
2.

Aboriginal children who show initial

non-conservation

may~

in the same testing session,

or

within a period of a few weeks, develop conservation.

3.

Many Aboriginal children up to the age of 15 years

do not show any sign of developing conservation, even
after being confronted with a series of problems over a
period of about two months, and bei.ng closely questioned
on the problems.

4.

A few children showed initial non-conservation

responses on the concrete operational tests, and then
went on to achieve conservation in the more advanced
concrete and formal operational tests.
This last finding seems to be inexplicable .in
terms of Piaget's theory.

While Piaget does not specify

precisely how long it should take for the child to
progress from the pre-operational to the formal
operational level, it would seem fairly clear that his
theory would demand a minimum of two to three years
for this progress to be achieved,

And yet a few of

our children appeared to progress from pre-operational
to formal thought in a period of a few weeks.
This could be due simply to problems of the
classification of responses.

There are two possibilities:

Jl2
1.

Conservation of volume and area may not necessarily

depend on formal structures or on more advanced
concrete operational structures, but may depend on the
same thought structures as are required for
conservation of quantity, weight and number, but are
normally developed a little later because of the
particular difficulties associated with the
conceptualisation of area and volume.

Piaget in fact

gives this explanation for the later development of
conservation of weight (Inhelder and Piaget [1958]).
2.

The conservation of volume and area found in these

cases was not true operational conservation, but an

intuitive conservation, probably arising from the
children's experiences on the other tests.

Piaget has

in fact used this argument to explain why he found
conservation of complementary area at seven years

(stage III A) and not at Stage III B as expected on
theoretical grounds.
However, these cases were all very clear and
definite cases of conservation, and the children were
able to give adequate explanations for their
conservation

answers~

If these cases were not true

conservation, then there is no guarantee that any of
the other cases classified as conservation were true
conservation casesQ

Assuming that these cases were true conservation,
and that conservation of volume depends on formal
operations, the finding that children may progress from
pre-operational to formal operational thought in a
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period of a few weeks has important implications for
the role of maturation in development.
There would seem to be three possible explanations.
1.

In these cases the maturational basis for formal

operations may already have been present, but neither
concrete nor formal operations had been developed
through lack of experience.

Under these circumstances

only a few decisive experiences were necessary to
achieve both concrete and formal operations.
While this explanation would seem to give too great
a role to maturation, Inhelder 1 s comments with regard to
refugee children suggest that this explanation might be
acceptable to Piaget (Tanner and Inhelder [1956]).
2.

This development need not necessarily depend only on

maturation.

These children may have acquired the

experiences necessary for the development of concrete and
formal operations, or may even have already developed
concrete and formal operations, but because of the
unfamiliarity of the test situation these were not
immediately applied in this case.

This possibility is

supported by the fact that two of the children who
showed this development had had experience with the
Cuissenaire materials.

This experience may have laid

the basis for concrete and formal operations.

It is

perhaps significant that in one case conservation
occurred in all tests following that of length, which
seemed to be most directly influenced by experience
with Cuissenaire materials.

J.

The rate of development may be determined by the

intellectual potential of the individual rather than by

314
maturation.

Some children may .therefore be able to

progress much more rapidly from pre-operational to formal
operational thought on the basis of much fewer experiences
because of their superior genetic intellectual potential
in terms of particular characteristics of neural structure
or metabolism.
While our findings do not provide conclusive
evidence as to the role of maturation in development,
they do suggest the following conclusions:
1.

Intellectual development cannot be determined solely

by maturation, since differences in cultural envi.ronment
result in differences in the rate of development.
2.

Some of our results suggest that there may be some

kind of maturational 'readiness' for development, such
that at a certain stage children can develop very
rapidly on the basis of only a few experiences.

On the

other hand, other children at a much later age do not
show such a

'readiness' for development, and show no

improvement in performance after experience over the
whole series of tests.
Two possible interpretations may be suggested.
i)

The 'readiness' for development may depend not on

maturation but on:
a)

Previous experiences

b)

Genetic intellectual potential

c)

A combination or interaction of a) and b).

ii)

There may be a critical period of maturational

readiness, such that if during this period appropriate
experiences for development are not acquired, this
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development will no longer be possible, or will be much
more difficult to achieve.

This could explain why some

o:f the older children show no sign o:f developing
conservation in spite of' their experiences and

questioning on the test situations.

The extent to which

an individual can overcome the lack o:f experience during
the critical period, or can make use o:f very limited
experiences, could depend on hi.s intellectual potential,
some individuals being ab.le to overcome this handicap
whil.e others are not.
This possibility, i:f confirmed, would have extremely
important implications :for the education, training, and
capabilities o:f people :from various cultural backgrounds.
This interpretation could be related to Hebb's distinction
between primary and secondary learning, and the :finding
that certain types o:f learning which are very rapid at
early ages become more difficult at later ages.

Hunt

(1961) has discussed the question of critical periods,
which have been demonstrated in certain animals, and the
implications of such cri ti.cal periods in development.
These implications wi11 be referred to again in the final
chapter.

4.

The Differences Between the Full-Blood an.d the PartBlood Children and the Question of Racial
Differences in Intel1igence
From the significant differences between the

:full-blood and the part-blood children in the Hermannsburg
group it can be concluded that those children in this
particular sample who have some European ancestry perform
better than those children who have no European ancestry.

Jl6
Since the environment and schooling of all the children
on the mission is the same,

these differences cannot be

attributed to environmental differences between the
groups, but must be attributed to genetic differences.
Family Differences in Performance
In this particular sample there is a high degree
of interrelationship between the children tested.

Many

of the part-blood children are related, and many derive
from the same European ancestry.

Similarly, many of

the full-blood children are related.

It is therefore

possible that the differences between the part-blood
and the full-blood children are due to family differences
in intelligence.

The superior performance of the

part-blood children may be due to one or two large
family groups with some European ancestry.

Such family

differences in intelligence may or may not be related to
the presence or absence of European ancestry.

If it is

related to European ancestry, it may be by chance that
this ancestry provided a particularly favourable
genetic potential for intellectual development.
Family differences in intelligence were in fact
observed.

It was noted that in some cases the children

from one particular family tended to do well on the
tests, while children from another tended to be
generally unsuccessful.

The number of children involved

was too small to enable any test of family differences
to be undertaken, and the factor of age differences
would make such a study difficult.

Precise details were

not obtained on family relations, but family names
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indicated family groups and in many cases brothers and
sisters were known from personal knowledge of the
children.
Superior and inferior families seemed to occur in
both the full-blood and the part-blood groups, and
considerable overlap in ability between the full-blood
and the part-blood children was observed,

Of the six

children in the Hermannsburg group who were classified
at the conservation level on all of the tests, two were
full-blood children.

Some of the full-blood children

therefore produced performances equal to the best
performances of the part-blood group.

Of six fifteen-

year old children who achieved conservation on only one
test or on none of the tests, three were part-blood
and three were full-blood.
Comparison with Elcho Group
The comparison of the part-blood Hermannsburg
children with the full-blood Elcho children indicates
that at the younger levels the differences are
comparable to those between the part-blood and the
full-blood Hermannsburg children, but that at the
older age level the performances of the Elcho children
approach those of the part-blood children, and on two
of the tests is superior to that of the part-blood
children.
It is very difficult to draw any conclusions from
this comparison, since there were other clear
differences between the Elcho and the Hermannsburg
group.

One of the tests on which the Elcho children
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showed a superior performance was that on number, which
was presented in a different order in the two groups,
and whose relative difficulty was completely reversed
according to the order in which it was presented,

The

other test on which the Elcho children showed a
superior performance was

volume~

The relative

difficulty of this test was also different in the two
groups, and this difference has been discussed in
relation to environmental differences between the
groups.
There was also a difference between the relative
performance of the younger and older children in the
two groups, the younger Hermannsburg children
performing better than the younger Elcho children,
while the older Elcho children performed better than
the older Hermannsburg children.

It is possible that

the better performance of the older Elcho children as
compared with the full-blood Hermannsburg childrem
may be due to this difference, which has been discussed
in relation to differences in the educational
background and circumstances of the two groups.
A further complicating factor is that some of the
Elcho children were known to have a certain degree of
Malay ancestry, and the group was not therefore a pure
full-blood Aboriginal group.

It is also possible that

there might be a further unknown mixture of Malay
ancestry among the Elcho children (see Chapter IV).
The family with known Malay ancestry was a particularly
successful family; the children had general.ly done well
at school and many of the adults held responsible
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positions on the mission.

The children of this family

tended to do well on the tests.

This fact in itself is

not of great significance, but taken together with the
differences found between the full-blood and the
part-blood children at Hermannsburg, it lends support
to the view that superior performances may be associated
with non-Aboriginal ancestry.
Possible Differences in the Environmental Backgrounds of
the Part-Blood and the Full-Blood Children
It has been stated that there was no difference
between the environmental backgrounds of the full-blood
and part-blood Hermannsburg children.

So far as is

known to the writer, this statement is correct.

The

majority of the part-blood children at Hermannsburg
trace their European ancestry back three or four
generations.

It is understood that in most cases there

was no contact between the European ancestor and his
offspring.

The part-blood children were accepted and

brought up as full members of the tribe, and were
treated no differently from other children.
It is possible that in a few cases there may be
some history of contact between the part-blood child
and his European father, or a history of prolonged
contact between the mother of such a child and the
European father.

That is, an Aboriginal woman may have

lived with an European for some time, and so have come
into closer contact with a European way of life.

Such

a situation did not occur on the Hermannsburg mission,
but may have occurred in Alice Springs or in other
neighbouring areas, and the families or children may
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later have gone to live at Hermannsburg.

However, it

is not known whether any of the families of the children
tested did have any history of such contact in the past.
Certainly none of the children tested had themselves
had this kind of contact with Europeans, and their
present environment and contact was no different to that
of the full-blood children.
It could be

argued

that if such past contacts did

occur in the history of the children's families,

they

could have resulted in a difference in the attitudes
of the parents or grandparents of the present part-blood
children, which resulted in a difference in upbringing
between these part-blood children and the full-blood
children.
In our culture parental attitudes can be crucial to
intellectual development.

The child who is supplied

with a variety of toy materials and books, who is
actively encouraged to learn and is able to ask questions
and to have problems explained to him, is likely to
develop much more quickly than a child who lacks these
advantages, regardless of genetic intellectual
potential.

In our society the child spends a great deal

of time alone with his mother, and the mother's
attitude and teaching therefore have a considerable
influence on him.
This situation is not found i.n the Aboriginal
society.

The environment of all the children living at

Hermannsburg was virtually identical, and whether the
children lived in a two-roomed aluminium house or a
humpy, the furniture and.possessions of the family

321
would be equally limited.

The communa.l life of the

group meant that children spent Little ti,me alone with
their parents.

The young children would accompany

their mothers, who spent most of' their time in the
company of other women, and they were often l.ooked
after by other relatives or by older si.sters.

Once

they were old enough to be on their own, they would
spend their time playing with other chi.ldren.

Even

if a mother did devote considerable care and attention
to her child, she would not be in a position to supply
the child with the kinds of material possessions that
would be most likel.y to promote intellectual
development.

It is not the custom of Aboriginal

people to encourage children to ask questions or to
explain or discuss problems with them, and they are
usually taught only songs, stories or practical skills.
It is unlikely that any of the part-bl,ood parents
would have acted any differently in this respect.
Parental attitudes and intelligence would therefore
have much less effect on the upbringing of the children
in an Aboriginal community than. in a

European community,

and it would seem unlikely that differences in
attitudes or upbringing i,n the parents, grandparents, or
great grandparents of the present part-blood children
could have led to any real differences between the
upbringing and environment o:f the part-bLood and the
:full-blood children tested, even assuming that such
differences did occur.
A :few of the children at Hermannsburg may not have
lived on the mission all their .l.ives, but may have spent
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some time in Alice Springs or on nei.ghbouring
settlements or properties$

How-ever,

there is no reason

to believe that these environments would be markedly
different from the Hermannsburg environment, or that it
was only the part-blood children who had had such
experience of other

environments~

In Alice Springs the children would have had more
opportunity to visit the town and the shops, and may
have had more chance of becoming famil.i.ar with a
greater variety of European products and gadgets.
However,

the housing conditions in the Aboriginal

settlement here would not have been very different to
those at Hermannsburg, and the material possessions of
the people would not necessarily be greater.

A large

proportion of the Aboriginal population .living at
Alice Springs was unemployed, and the standard of
living here was not higher than at Hermannsburg.
There is therefore no cl.ear evidence of any
environmental differences between the part-blood and
the full-blood children, and all the available
evidence points to an environment which is extremely
similar for all the children tested.
The Question of Possible Racial Differences in
Intelligence
The controversial question of' racial differences
in intelligence has been referred to earlier (see
Chapter I).

It has been pointed out that a number of

scientists have questioned the implication of the
U.N.E.S.C.O. Statement on Race and Race Differences
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that there are no racial dif.ferences in mental
characteristics.

The view of these critics can perhaps

best be summed up by Morant's statement:

1

lt seems to be

impossible to evade> the conclusion that some racial
dif'.fe>rence>s in mental characte>rs must be c;xpected'
(Morant [1956] p.J20) •
.I.f we accept this vic;w, a reasonable interpretation
o.f the signi.ficant di.ff'c;rences f'ound bc;tween the partbl.ood and the; .full-blood children would be that these
dif'.ferences are a re>sult o:f racial di:ff'erences in
intc;lligencH betwe>en Aborigines and Europeans,

such

that the part-blood childrc;n had a higher probability
of' inheriting a higher int ell.ectual potential.
Most writers have emphasised that while the average
mental capacities of' two races may differ, the range o:f
mental capacities will show a considerable overlap
between the extreme groups, and variation within groups
may be almost as great as variation between groups.
Morant states:

1

.It is unlikely that there are any racial

di.:f:ferences in mentality which make an absolute
distinction between all members o:f one population and
all members of any other 1 (ibid. , p. J2J).
Our :findings are consistent with this view.
While more of' the part-blood children performed better
as compared with the full-blood chi.ldren, there was a
considerable overlap between the performances of' the two
groups.

Some of the performances of the full-blood

children were as good as the best performances of the
part-blood children, while some of the part-blood
performances were as poor as the poorest full-blood
performances.
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Thus while our results may be interpreted in
terms of racial dif'ferences in average intell,igence
between Aborigi,nes and Europeans, they cannot be
interpreted in terms of absolute differences between the
intelligence of European and Aborigines.

Individual

performance can not be predicted on the basis of'
Aboriginal or European ancestry, nor can distinctions
be made between part-blood and full-,blood children on
the basis of' their performance on the tests.
Thus whether the significant d,ifferences found
between part-blood and full-bl,ood children are
interpreted in terms of' racial differences in average
intelligence or not, this question has no bearing on
the practical problems of' the education and training
of' Aborigines.

Individual f'ul,l-blood Aboriginals

may be as capable of' profiting from education and
training as part-blood or European children.

This

question is to be discussed in further detail later.
However, it is appropriate at this point to caution
against possible unwarranted implications which may be
attached to these results.
The Probability of Racial Differences in Intelligence
Between Aborigines and Europeans
If' racial differences in intelligence are to be
expected, it is likely that they would be most marked
in groups which have developed in isolation.

The exact

origin and history of' the Australian Aboriginal is
unknown.

Abbie (1960a) beli,eves that the physi,cal and

cultural homogeneity of' the Aborigines
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throughout Australia suggests a single origin from a
relatively small group w·ith a limited gene pool.

He

also believes that the absence of any marked
differences between groups from different areas is
evidence that there was a minimum of admixture with
other racial groups before the European occupation of
the country (Abbie [l960b]).

Racial differences between

Aborigines and other groups would therefore be expected
to occur as a result of several factors.
l.

If the original group was small, the present

population would have been derived from a relatively
limited gene pool, and chance variations in the original
group would have become normal characteristics of the
present population as a result of genetic drift.

Thus

the present Aborigines may differ from other groups in
certain specific characteristics, or in the distribution
of such characteristics.
2.

The extreme environmental conditions under which the

Aboriginals lived, and their restricted diet, may have
led to metabolic changes affecting the genetic
constitution of the race as a whole.
3.

The factor of natural selection may have operated

differently in the Aboriginal culture as compared with
other cultures.

For exampLe, one of the characteristics

of the AboriginaL society is its emphasis on conformity,
tradition,

and

convention~

In our society, high

intelligence is often associated with in.itiative and
originality.

In the Aboriginal society these

characters were not desirable.

Polygamy was practised,
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and the number of' wives a man possessed was some

indication of his status and success.

The non-conformist

would therefore be less Likely to leave a large number
of descendants, and probably more likely to be involved
in fights and conflicts with the tribe,

and therefore

to meet an early death.
This argument is purely conjectural.

An opposite

argument could be put forward that the more intelLigent
individual would take care not to become involved in
fights,

and to collect as large a number of wives as

possibLe.

However,

the point at present being made is

that adaptability to the Aboriginal culture may not have
depended on intelligence as we understand it and measure
it in our society, and that high intelLigence associated
with originality and initiative may in fact have been
non-adaptive and been to some extent selected out of
the community.

In a small group of people and operating

over an extensive period of time, this factor could have
tended to lower the average intelligence of the group as
a whole.
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CHAPTER IX
CRITICAL DISCUSSION OF PIAGET'S THEORY
In this chapter a critical analysis of Piaget's
theory will be made,

This will be based on the problems

raised by the Piaget studies and by our own study.

As

suggested in Chapter III, these problems can be related
to three main questions, which are interrelated.

These

are:

1.

The Continuity or Discontinuity of the Stages of
Development.

2.

The Intuitive Stage of Development.

J.

The Interrelationships Between Performance on
Different Tests.
An attempt will be made to clarify the problems that

have been raised and to point to those aspects which
require further investigation, and alternative
interpretations of some of the findings reported will
be considered.
1.

The Continuity or Discontinuity of the Stages of
Development
Piaget and Inhel.der (Tanner and Inhelder [1960])

recognise both continuity and discontinuity in
development, but they regard the stages as discontinuous
in that they invo1.ve a sudden reorganisation leading to
an abrupt change in behaviour, which marks the appearance
of a new and qualitatively different form of thought to
that found at the previous level.

While Piaget

(Inhelder

and Piaget [1958] p.249) states that concrete thought,
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once achieved, is not immediately generalized to all
physical properties, it is nevertheless considered
to affect the child's thought over a wide range of
problems and situations.
The accumulated evidence from a number of studies
indicates that the stages of development are not as
clear cut as Piaget originally thought.

For example,

Piaget (1960 [p.65]) quotes Greco's finding that the
ability to conserve small numbers is not immediately
extended to all numbers, but is only gradually applied
to larger and larger numerical sets.

This progress he

has termed 'progressive arithmetization'.
The continuity of the stages of development is
clearly illustrated in the test on area, where initial
conservation can break down at various points as the
number of blocks on the two fields is increased, thus
increasing the perceptual illusion of a greater expanse
of green grass in the one field as compared to the
other.

This continuity is also evident in our

supplementary procedure, where we continued adding
houses to the field that the child judged to have more
grass until he reversed his judgement.

A continuous

gradation was found for the point at which the
children reversed their judgements.
In the test on weight, we found that of a number of
children who showed clear conservation, about a half
reverted to non-conservation when f'aced with an apparent
contradiction of conservation, whi..le the other half
persisted in their conservation judgements and found
some other solution to explain the apparent contradiction.
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Previous to this contradiction the conservation responses
of both groups of chi1.dren were indistinguishab1.e.

This

is exact1.y para1.1.e1. to Smeds1.und's (1.961, Part III)
finding that of a group of children who showed
indistinguishable conservation responses, about half
were resistant to apparent contradictory evidence, while
the other half were not.

These findings indicate a

continuity in the degrees of conservation achieved; in
some cases the notion of conservation was so strong that
some other explanation had to be found for the apparent
contradiction, and in other cases conservation broke

down at the first indi. cat ion of' con tradic tory evidence.
These findings appear to conflict with Piaget's
earlier writings, which tend to see the stage of
concrete thinking as marking a sudden qualitative
change, which is immediate1.y apparent in a1.1 situations.
Later writings and statements suggest some revision of
this view, but it is necessary for this problem to be
clarified and

it's

implications analysed.

The question of the continuity of development is
related to many of the problems which have been raised
by the Piaget studies, including those of the
distinction between operational and intuitive solutions
and the question of the interrelationships between
performance on different tests which are discussed below.
It is also related to the question of variations in
performance according to the particular test situation,
which has been raised by a number of investigators and
by our own findings.

The study of Frank reported by

Bruner (1964) is particularly important in showing the

JJO
extent to which the test situation can influence
performance.

Further studies of this problem are

clearly required.

This question will be discussed in

further detail in the final section of this chapter,
when we will consider Zimiles attempt to explain the
findings o.f Wohlwill and Lowe (1962) in terms of a
continuous process of development.
2.

The Intuitive

Sta~of

Development

A great deal of confusion seems to have been
caused by the failure of many research workers fully
to recognise Piaget 1 s intuitive or transitional stage
of development.

That is, a stage when correct answers

may be achieved before the concrete operational stage
is reached.

Many workers appear to assume that any

correct solution indicates the presence of operational
thought, and that if they are able to induce apparent
operational responses in a child they have induced
concrete operational thinking.

This has led to

con:t'licting reports as to the age at which concrete
operational thought is found and the extent to which it
can be produced by training and experience,

Goodnow

(1962) has made the important point that there is no
sense in comparing results from different studies
unless there is some agreement on the criteria of
success.

These criteria are at two levels.

First, with

regard to the percentage of children passing a given
test at certain critical ages.

Second~

and more

importantly, with regard to the criteria of success for
individual cases.

Goodnow favours Piaget's definition
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of operational concepts in terms of logical necessity
and resistance to suggestion and apparent contradiction.
Piaget's own treatment of the stage of intuitive
thought is in many cases unsatisfactory.

For example,

in his test on area he explained the discrepancy
between the children's

performances on the conservation

of complementary area in two different situations in
terms of whether the solution was operational or
intuitive (see pp.l05-6), but in practice it was not
possible to distinguish between these two solutions,
and the distinction was made on the basis of theoretical
considerations&

A further difficulty illustrated by the test on
area is that it is impossible to distinguish between
the apparent conservation responses of those children
whose conservation breaks down when they reach 15 or
16 houses, and those children whose conservation will
continue regardless of the number of houses involved.
Of those whose conservation responses persisted up to
20 or 25 houses, how could one be sure that this
conservation would not break down at a later point,
say at 30 houses?

Piaget is undoubtedly correct in

saying that at a certain point the child will understand
that no matter how many houses are involved, so long as
the number of houses is equal, the remaini.ng areas must
be the same.

The difficulty is to determine at what

point this occurs, and which children have reached this
understanding and which have not.
A clarification of this problem is required, and
certain steps that appear to be necessary for such a
clarification may be suggested.
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l.

A recognition of the fact that a correct response

does not necessarily indicate the presence of Piaget 1 s
concrete operational stage of development.

While this

may seem to be very obvious, it has in fact been
ignored by a number of workers.
2.

Piaget's notion of intuitive thought must be

extended, and a greater emphasis placed on the
continuity and gradualness of the development of thought.
It must be recognised that operational thought is not
achieved suddenly and immediately extended to all areas,
but is at first recognised in a few special cases only,
and then gradually extended to wider and wider areas.
J.

Research on Piaget•s concepts must emphasise the

strength and stability of concepts.

That is to say,

the research problem should not be exclusively concerned
with how early or at what age a particular concept can
be induced or achieved, but if such a concept is induced,
how resistent it will be to extinction, and whether it
will withstand apparent contradictions.

While Piaget

himself has never deviated from this position, it is
seldom clearly recognised by other investigators in
this area.

The term operational thinking should be

reserved for those concepts which cannot be extinguished
under any reasonable circumstances, and the conditions
and stages under which operational thinking develops,
and the ease with which it can be broken down at each
stage, should be fully investigated.
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J.

Interrelationships Between Performance on Dif'ferent
Tests
A number of research workers have raised the problem

of the interrelationships between performance on different
tests.

Dodwell (1960) and Hyde (1959) have pointed to

the lack of consistency in children's performances on
tests on number, some children operating at a concrete
operational level on some tests, but at a pre-operational
level on other tests.

This has also been remarked by

Lovell in a variety of studies and by Lunzer (1960a) with
regard to performance on the relationship between the
calculation of volume and the understanding of infinity
and continuity,

Goodnow (1962) has also remarked on

this in relation to her subjects' performances on a
combinatorial test and on conservation of volume.
Woodward (1961), on the contrary, found a higher degree
of consistency in her mentally sub-normal subjects,
provided that a single dichotomy was made between the
concrete operational level and the pre-operational
level.
This problem raises the question of whether or not
Piaget 1 s stages indicate total structures which are
operative over a wide area, as Piaget maintains, and is

also related to the question of the continuity of
development.
Our own findings indicate a high degree of
consistency in the children's performances over the tests.
Inconsistencies that did occur seemed to be due mainly to
the effects of experience on the previous tests,
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In order to clarify some of the conflicting views
on this question, two points should be made:
l.

The order of presentation of the tests must be taken

into account when studying developmental sequences for
the solution of particular problems, since the children's
performances may be affected by their experience on the
previous tests.
It is often assumed that Piaget believes that
experience on the tests will not affect the children's
later performance, since this is not due to specific
learning.

This seems to be a misunderstanding of Piaget.

He would maintain that children cannot learn to solve
the problems before they have reached a certain level of
development, but there is nothing in his theory to
preclude the possibility that experience on the tests
may itself promote development, particularly at the
transitional level.

Where the order of presentation of

the tests is randomised, as in most of the studies
reported, there is no means of determining whether
inconsistencies in the order of achievement of the
concepts may be due to the effects of experience or to
the absence of a sequential order of development for
these concepts.
2.

A distinction must be made between those tests for

which Piaget clearly postulates a sequential order, such
as for conservation of quantity, weight and volume, and
those tests which Piaget maintains are solved at about
the same time.

In the first case the invariance of the

order of development is essential to Piaget's theory,
in the second case it is not.
made by Goodnow (1962).

This point has also been

A number of writers (e.g.,
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Dodwell [1960]), have questioned Piaget 1 s theory of
developmental sequences on the basis of tests for which
Piaget has not in fact postulated an invariant order.
Other writers (Wohlwill [1960] Kofsky [1966]) have
themselves postulated a particular order of development
based on their own interpretation of Piaget 1 s theory,
and have then evaluated Piaget's theory in terms of
whether or not the results confirm this sequence.
There are two approaches which could contribute
to the study of this problem:
1,

A first essential would be a systematic study of

order effects, since these may affect the relationships
between performance on different tests.
No studies using Piaget-type techniques have in
fact investigated order effects.

In most of the Geneva

studies, each child is tested on only one test.

In

those cases where a child was tested on more than one
test, as in the quantity, weight and volume study, the
effect of order of presentation was not investigated
and this problem was not discussed,

In the large-scale

validation study being undertaken by Inhelder and
Vinh Bang, each child is tested on only one test.

1

In the validation study being undertaken by Pinard
in Montreal, the order of presentation is varied
randomly according to the responses and interests of
1
the child, at least for the younger children.
Neither
of these validation studies will therefore provide any
information on the effects of order of presentation.
1

Personal communications.

336
Studies of Piaget's concepts by other investigators
have usually been limited to studies of one or two .tests
only.

Where a series of tests have been administered,

the order of presentation has usually been randomised
to control for effects of order (Hyde [1959], Kofsky
[1966]).

Lovell, Healey and Rowland (1962) do not

discuss the order of presentation or the possible
effects of experience on the previous tests in their
study of geometrical concepts, where a number of tests
were administered to the same children.

These studies

therefore do not provide any information on the possible
effects of order of presentation.
The learning studies of Wohlwill and Lowe (1962)
and Beilin and Franklin (1962) suggest that experiences
on the test situations can lead to an improvement in
perforrnanc e.

Beilin and Franklin's findings suggest that

these effects may vary according to the age and the
intelligence of the child.

On the other hand, the

learning studies of Smedslund, Greco and Morf (reviewed
by Smedslund [1959]) have shown very little improvement
in performance after specific training, although the
studies of Harker (1960) and Churchill (1958) have
shown greater improvements.

These findings suggest

that order effects would not be very marked, since even
with specific training little improvement in performance
occurs.

However, it is possible that the effects of such

training may vary according to the age of the children
tested, and that where no improvements in performance
occurred the children tested were too young to benefit
from training.
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A proposal for a systematic study of order effects
has been set out in Appendix 7, and this is discussed
in further detail in the final chapter.
2.

The Guttman scale technique could be used for the

study of sequential orders in the development of certain
concepts and for the study of the interrelationships
between performance on different tests.

Although a

number of studies have made use of this technique, it
has not as yet been used to full advantage.

In most

cases the order of presentation of the tests has been
randomised, thus confounding the sequential order of
development with the effects of experience.

No studies

have reported detailed examinations of non-scale
patterns of response.

The interpretations of some of

the scalogram analyses carried out have also indicated
some misunderstandings in the use of this technique.
Kofsky (1966), for example, reports that a
reproducibility co-efficient of .90 is 'not significant'
because the Index of Reproducibility obtained by Green's
(1956) method was below the .50 level.

However, this

does not necessarily indicate that the items are not
scalable in terms of Guttman's criteria, but simply that
this high co-efficient may be due to high minimum
marginal reproducibilities rather than to the
scalability of the items.

Kofsky also applied some of

Loevinger's homogeneity tests to her results, but
questioned whether these techniques were suitable for
testing for invariant order.

However, she applied only

Loevinger's tests for item-test (Hit) and inter-item
(H .. ) homogeneity, and failed to apply the test for
~~
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homogeneity of the scale as a whole (Ht)' which would
correspond to Guttman's co-efficient of reproducibility.
She also found that a high percentage of' children showed
non-scale patterns of response, but did not indicate how
the non-scale types varied from the perfect scale.

Our

results have shown that if the majority of the non-scale
types are only one off the perfect scale, a high
percentage of non-scale types can occur together with
high reproducibility co-efficients.
Smedslund (1964) made a study of the
interrelationships between performances on a series of
tests, but he reports only the inter-item associations
and the number of cases for each pattern of response.
He concludes that these indicate low homogeneity for the
set of items as a whole.

A scale analysis carried out

on the score patterns which he reports in full gives a
co-efficient of reproducibility (using the Goodenough
method) of .. 86, and a plus percentage ratio of .60,
which is very close to Guttman's criterion for
scalability.

Our results suggest that these data would

also yield a fairly high figure on Loevinger 1 s test for
homogeneity (Ht) .
.In other studies where the scalogram technique
would be suitable for the analysis of the results, such
as in Lovell, Healey and Rowland's (1962) study of
geometrical concepts, this technique has not been
applied.
A more effective use of the scalogram technique in
studies based on Piaget 1 s tests could contribute to the
study of developmental sequences and invariant orders,
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and the problem of the interrelationships between
performance on different tests.
Alternative Explanations of These Problems
An alternative to Piaget's theory has been suggested
by Zimiles (1963), who has attempted to explain Wohlwill
and Lowe's (1962) findings on number in terms of a
continuous development from a confused and
undifferentiated concept to one of greater precision and
rigour, following the theory proposed by Werner (1948).
He suggests that at first the child may have many
different defini.tions of quantity.

These would be

based on perceptual cues, since initially these are the
only ones available to him.

as he learns to count,

Late~

he includes number as simply one other means of
judging quantity, which is not necessarily any better
than the other perceptual cues he uses.
would explain the conservation of

1

This situation

quotit~

1

found

before conservation of quantity, reported by Greco
(1962).

It also explains the various results reported

by Wohlwill and Lowe, since at the stage when number is
regarded as a possible but not necessarily as the only
way of judging quantity, apparent conservation of
number may be found in some situations where the set
induced by the experimenters' questions or actions, or
the particular training techniques employed, directs
the child's attention to number, while in other
situations perceptual cues may be used to estimate
quantity, particularly if these are very dominant.
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Zimiles suggests that with increasing experience
the child gradually discovers that perceptual cues
for judging quantity lead to inconsistent results,
while numerical cues lead to consistent results.

He

therefore relies increasingly on number, and finally
number is recognised as the only consistent and
rigorous method of estimating quantity and is always
used.
Zimiles therefore suggests a continuous process
in the development of the concept of number.

Piaget's

first stage would correspond to the period when the
child does not recognise number as a means of
estimating quantity at all.

Piaget's second stage

would correspond to the period where the child may
recognise number as a means of estimating quantity in
some situations but not in others.

This would begin

with the stage described by Piaget when the child is
able to recognise that number implies equality when
the objects compared are in one-one correspondence, but
not when this one-one correspondence is broken down.
The importance of number in estimating quantity would
gradually be recognised in more and more situations,
until the child may recognise, for example, that two
groups of 20 objects are always the same number
regardless of their arrangement, but when the groups
are increased to JO objects changes in the perceptual
arrangements of the groups may lead to such strong
perceptual contrasts that conservation will break down.
Piaget 1 s stage of concrete operations would correspond
to the stage where the child finally recognises that
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no matter how many objects are involved, the quantities
must always be the same if the numbers are equal.
There seem to be some parallels between Zimiles

1

explanation and Piaget's tentative description of the
transition from one level of thinking to the next in
terms of a probabalistic model, which is linked to game
theory.
In this model Piaget (in Tanner "nd Inhelder [1960])
outlines certain successive strategies or steps leading
to the development of conservation, based on alternate
focusings on two aspects of a situation (for example,
the length and the density of a row of objects), and the
probability of both these aspects being focused together.
This is related to game theory by suggesting that the
focusing of one aspect is least costly, but also gives
the lowest yield since it gives rise to inconsistent
judgements depending on which aspect is focused; while
the focusing of two aspects at the same time is the
most costly or difficult strategy to achieve, but gives
the highest yield since it achieves consistency of
judgements.

This model has certain weaknesses as it

stands (see Flavell [1963]).

However, it does seem

possible that it could be developed to fit the kind of
problems that Zimiles has attempted to explain,
The major weakness of the model is its dependence
on probability alone.

However, if this notion of

probability is tied to a neuro-physiological basis, it
could provide a more plausible explanation for the
events it is required to fit.
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The development of conservation could be explained
in terms of this model as follows:
1.

Non-conservation is due to the focusing of only one

aspect of a situation at a time.
2.

The perceptual stiuation may determine which aspect

is focused.

This would explain why in some situations

all the children tend to make the same judgement.

For,

example, in our test on quantity, virtually all the
children consistently judged that the long glass would
have more sugar.

J.

In the course of time, and possibly depending on

neural factors,

there would be a tendency for children

to focus on the two aspects alternately.

However, if

the situation presents a fairly strong perceptual
illusion, this tendency may be inhibited or delayed.
This would be consistent with our observation in the
test on quantity that in Part 2 there was a consistent
tendency for the long glass to be judged to have more
sugar, while in Parts J and

4 inconsistent judgements

were more frequently found,

first one glass and then

the other being judged to have more sugar.

4.

Those situations which encouraged alternate

focusing on the two aspects of the situation could lead
to the achievement of conservation, while in those
situations where alternate focusing tended to be delayed
by strong perceptual illusioons, for example in the case
of area, conservation would take longer to achieve.
This would explain the achievement of conservation in
some situations and not in other situations, and would

J4J
be an alternative to Zimiles' explanation of Wohlwill
and Lowe's findings.

It would a.lso explain Smedslund' s

finding that 'cognitive conflict' induced conservation,
since in this case the cognitive conflict was in fact
forcing the child to focus on two aspects

5.

simultane~sly.

Piaget's application of game theory, which is

paralleled by Zimiles notion that number tends to be
used more frequently as a method of estimating
quantity because it gives the most consistent and
predictable results,

could account for the increasing

tendency to give conservation judgements based on
simultaneous focusings.

6.

Eventually, and as a result of frequent simultaneous

focusings,

the child would reach a stage when

simultaneous focusing was automatically applied to all
situations.

This would correspond to the stage of

conservation~

Simultaneous focusing may not in itself result in
conservation, but may be a necessary preliminary to
building up the neural structures on which
conservation is based.

These structures would follow

the same development as that described by Piaget for
reversible systems of transformations.
a)

As a result of frequent alternate or simultaneous

focusings,

the child attempts to relate the two aspects

of the situation, and comes gradually to build up a
system of inverse relationships between them.
b)

Recognition of inverse relationships leads the

child to consider the process of transformation from one
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state to the other.

This would first be based on a

system which recognises only one or two intermediate
steps, but gradually an infinite series of continuous
steps from one state to the other would be recognised,
and finally a complete system of reversible
transformations constructed,
This model offers an alternative explanation for
the problems which Zimiles attempted to account for,
and could provide a basis for the formulation of
hypotheses which could then be subjected to experimental
investigation.
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CHAPTER X
GENERAL IMPLICATIONS OF STUDY AND SUGGESTIONS
FOR FUTURE RESEARCH
In this chapter the general implications of our
findings will be considered, and those problems which
require further investigation will be pointed out.
This will be preceded by some general comments on
linguistic and methodological problems in crosscultural studies.
This chapter is divided into the following sections:
l.

General Questions of Language and Method.

2.

Implications for Piaget's General Theory.

J.

Implications for Levy-Bruhl's theory of Primitive
Thinking.

4.
5.

Implications for Education.

1.

General Questions of Language and Method

Implications for Aboriginal Intelligence.

In testing children from a different cultural and
linguistic background the question of language and
methodological difficulties inevitably arises.
Language
It could be argued that the poor performances of
many of the children could be due to linguistic
difficulties.
While we acknowledge that differences in language
could influence the development of the concepts studied,

"
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we reject the view that linguistic difficulties could
have masked the presence of concepts that had actually
been achieved.

That is, that the children had in

fact achieved the concepts, but because they failed
to understand the problem, or misunderstood the
particular terms used,

they did not show these concepts

when questioned in English, but might have done so if
questioned in their own language.
On all the tests the preliminary questioning
determined whether or not the children were able to
understand the essential terms used in the problem.
No child was tested until it was clear that he
understood the basic problem.
In those cases where the child did fail to
understand the problem, which occurred only in the test
on area and possibly in a few cases in volume,

it

seemed to be quite clear that the difficulty was a
conceptual and not a linguistic difficulty.

For

example, on area, some children failed to understand
that a house placed on the field of green grass reduced
the amount of grass available on that field for the
cow to eat.

This was a conceptual difficulty.

On many of the problems, particularly when the
children were asked for explanations, it was found that
if they could not express their meaning in words, they
did so in gestures.
test on length.
express

This was particularly clear on the

If the children did not have a word to

'curved' or 'zig-zag' they said:

'It goes like

this', and with their finger they followed the form of
the stick.

While their limited means of expression may
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have prevented many of them from giving clear and
explicit explanations for their judgements, it seems
clear that the judgements themselves were not affected
by linguistic difficulties.
This view is supported by Price Williams (1961),
who reported that where a linguistic term was
available to describe a classification, few of the
children used this term, but instead gave a description
of the classification.

He also noted that linguistic

terms were invented when they were not available in the
language.

For example, in perceptual experiments he

found that a term for triangle (literally 'J-cornered
square', the term for square being that used for a
square-shaped hut) was introduced by the people when it
was required.

These findings support the view that the

formation of concepts is independent of their linguistic
labels, and suggests that general terms may not be
learned or used by children until a later age.
The argument has sometimes been put forward that
failure on Piaget's tests may be due to a failure to
understand the terms used, or to a different
understanding of the terms.

Success on Piaget's tests

would then indicate no more than changes in vocabulary
or in the meanings attached to words.

This question has

been discussed by Flavell ([1963] p.4J4-7).

In the

present context it could be argued that Aboriginal
children are simply using our terms in a different way,
and that apparent non-conservation answers are not due
to a failure to understand conservation, but to a
difference in the use of terms.
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Like Flavell, we believe that this argument evades
the central issue of the problem, ldlich is the question
as to why these terms are used in a different way.

In

particular, we may ask why some children use these
terms in one way, and other childreill use the terms in
another way, or why some children siart by using the
terms in one way, and then in the

c~urse

of the test, or

after experience on several tests, suddenly change their
use of the term and consistently attach a different
meaning to it.

There is also a consistency in the

child's behaviour when different terms are involved.
The same child who judges that one glass has more sugar
when the level is higher, also judges that one stick is
longer when it is pushed forward,

or that one cow has

more grass to eat when the houses on his field are all
in a row, or that the water level will rise higher
when the ball is put into the glass than when the
pieces of plasticine are put in.

This suggests some

underlying difficulty which is independent of the
particular term used.
We therefore maintain that the poorer performance
of the Aboriginal children was not due to a simple
misunderstanding of the terms used, but was due to a
conceptual difficulty and indicated the pre-operational
stage of conceptual development described by Piaget.

Methode~

The question is sometimes raised as to whether
studies based on Western European concepts and techniques
are valid methods of evaluating intelligence or
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intellectual development in other cultural groups.

It

is sometimes suggested, for example, that if intelligence
tests were constructed by Aborigines they might reveal
that Aboriginals were more intelligent than Europeans.
This argument seems to be based on a confusion of
terminology.

We have defined 'intelligence' in a certain

way, and it is legitimate to determine to what extent
this particular function or capacity is developed in
other groups.

It is no doubt true that Aborigines are

very well adapted to their environment, and that they
show great skill in hunting and highly developed musical
and dancing abilities.

But these abilities are not

what we have defined as intelligence.
Piaget has distinguished between practical and
logical thinking.

Practical thinking, like

sensori-motor intelligence, is concerned only with
achieving an immediate aim, and not with reflection,
classification, or explanation (see discussion p.l2-J),
Piaget maintains that practical intelligence is merely
a continuation, on the representational plane, of the
practical co-ordinations of sensori-motor intelligence.
Many of the skills of the Aborigines, such as those
of hunting, are based on such practical intelligence,
and not on what Piaget terms operational thinking.
The suggestion that intelligence tests for
Aborigines should be devised by Aborigines themselves,
or should be based on what they themselves regard as
intelligent behaviour, has perhaps best been answered
by Porteus (1937), who states:
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To the inexperienced in anthropological work it
might seem an easy matter to devise tests that will
fit in to the familiar cultural background o:f such
people.
It is not difficult to devise tests of
this kind, but to have them mean much in relation
to intelligence is a different matter (Porteus
[1937 p.293).

J

Tests which are entirely dependent on a particular
cultural background would clearly be unsuitable for
cross-cultural study.

But this does not mean that all

of our techniques are unsuitable for application to
other cultures.
Cowley (Cowley and Murray [1962]) has argued that
the description and measurement of differences between
groups, which can be carried out only with the use of
techniques that have been developed in our society, is
not only a legitimate study, but is necessary to the
understanding of the development of these groups, and
for formulating the causal relationships which, when
tested, might indicate how this development could be
modified.
Piaget maintains that intellectual development
is dependent on the basic biological structures and
functions of the organism, and results from the
interaction between the individual and his physical
environment.

The concept of conservation is believed

to be fundamental to all logical thinking and to
develop as a result of the child's interaction with
his physical environment, and not as a result of
specific teaching.

While one environment might provide

more appropriate experiences than another for this
development, conservation itself marks a particular
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level in a developmental process which is the same for
all cultures.

It is not therefore the product of a

particular culture, and unrelated to development in
other areas or concepts, but is fundamental to
intellectual development in all cultures.
According to this view,

the level of intellectual

development of a particular culture could be determined
by a study of the concept of conservation in that
culture.

This is precisely the purpose of the present

study.
2.

Implications for Piaget's General Theory
The finding that precisely the same stages of

development and the same processes of thinking were
found in Aboriginal children as in European children
offers strong

support·.~to

.Piaget 's 'view that these

stages are determined by biological structures and
functions that are common to all societies.

The

finding that these stages occur much later in Aboriginal
children than in European children, and that in some
cases the higher levels do not appear, is consistent
with Piaget's view that development may be influenced
by the physical and social environment, and is in
agreement with his own prediction (Piaget in Tanner
and Inhelder [1960] p.5).
The high co-efficients of reproducibility obtained,
and the high homogeneity scores, indicate that the
concepts studied followed a consistent order of
development.

This order of development was not the

same as that postulated by Piaget and Inhelder in the
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case of quantity and weight, but the later development
of conservation of volume was confirmed.
It has been suggested that variations from the
expected order of development may have been due to the
effects of experience on the previous tests, and to
development which occurred during the testing period.
Our finding that the concepts followed a consistent
order of development gives support to the view that
Piaget 1 s techniques may be used to construct a
natural ordinal scale of development.

However, other

findings conflicting with this view have been reported.
In most of these cases the tests have been presented
in a random order, and it is possible that the effects
of experience on the previous tests may be masking a
consistent developmental order.

A systematic study of

order effects would be necessary to clarify this question.
A proposal for such a study has been set out in
Appendix

7.

Since our findings have suggested that the

effects of experience may vary according to the age,
stage of development, and intelligence of the individual,
the proposed study would first investigate the effects
of these factors on performance over a series of tests
using a factorial design.

Following this, samples

could be selected according to age, stage of development,
and intelligence, and a study of order effects
undertaken by a factorial design in which each test is
presented in each possible rank order to separate groups
of children.

If only three tests are used, for example,

quantity, weight and volume, a study of rank order and
sequence effects could be undertaken, the tests being
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administered in each possible sequence.

If more than

three tests are used, a study of sequence effects
would be impractical, and rank order effects only
could be studied.
Since the effects of experience may be greater
among unschooled children and children from different
cultural and environmental backgrounds, a separate
study of order effects would need to be undertaken
for such groups.

Such a study could also investigate

the question of whether or not there are critical
periods for development.

This could be established

by determining whether or not order effects occur
only within a certain age range, and not before or
beyond this age range.

If it is found that improvement

with experience is much slower beyond a certain age,
this would suggest that there may be critical periods
during which appropriate experience leads to rapid
development, and after which experience has much less
effect and development is slower.

This question would

be related to Hebb's distinction between early and
later learning, and would have important practical and
theoretical implications.
Our findings therefore confirm Piaget's general
theory

of intellectual development, but further

research would be required to determine whether or not
conceptual development follows a natural ordinal scale.

3.

Implications for Levy-Bruhl's Theory of Primitive
Thinking
In Chapter I we drew a parallel between the theories

of Piaget and Levy-Bruhl, and particularly between the
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pre-logical thinking described by Levy-Bruhl and the
pre-operational thinking described by Piaget.

We noted

that Piaget had redefined Levy-Bruhl's notion of
participation in terms of the distinction between
reasoning based on hierarchical nestings of classes
and going from the general to the particular or from the
particular to the general, as found in logical thought;
and reasoning which can only go from the particular to
the particular because inclusive general classes have
not been fully constructed, as found in the transductive
reasoning of children and primitive reasoning based on
Levy-Bruhl's law of participation.

We therefore

concluded that Piaget's techniques for investigating
logical thought in children could be used to examine
Levy-Bruhl 1 s theory of primitive thinking.
Our finding

that pre-operational thinking is

still found in a number of Aboriginal children up to
the age of 15 years offers strong support to LevyBruhl' s view that pre-logical th.inking may be
characteristic of certain societies.

The fact that

these children had been attending school for up to
eight years suggests that this mode of thinking may
be characteristic of the many adult Aborigines who
have not attended school at all.
Price Williams (1961) has rejected Levy-Bruhl's
theory on the basis of his results on the development
of concepts of number and quantity in West African
children.

However, Price Williams'

supported by those of other workers.

results are not
Greenfield has

found conservation of quantity much later in West

355
African children than in European children (see p.l2J).
1
In preliminary work Prince has found that conservation
appears to be achieved some four to six years later in
New Guinea children than in European.

Our own results

on the development of spatial concepts in African
children (Cowley and Murray [1962])·, and Kidd and
Rivoire's (1965) analysis of cross-cultural studies
based on the representation of spatial concepts, offer
further support for the view that pre-operational
thinking may persist in some cultural groups.

This is

also supported by our finding that few unschooled
children up to 15 or 16 years showed conservation, and
that non-conservation of quantity was found in the
majority of the adult Aborigines tested (see Appendix
The extent to which pre-operational thinking
predominates in Aboriginal society is perhaps
illustrated by the reaction of the interpreter at
Elcho, an Aboriginal teaching assistant, when the test
on conservation of quantity was first demonstrated to
her.

She immediately remarked that the children would

think that the long glass had more sugar.

This is in

direct contrast to the reaction of the European adult,
who will frequently refuse to believe that the
children really think that the quantity can change.
This reaction therefore suggests that the Aboriginal
adult is much closer to pre-operational thinking than
the European.

l

Personal communication.

4).
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A more extensive study of operational thinking
among adult Aborigines is required before any clear
conclusions can be drawn.

The choice procedure

adopted in testing the adults at Willowra suggests one
suitable technique that could be used.

Piaget (in

Tanner and Inhelder [1960]) has suggested that his
experiment on the seriation of sticks would be
particularly suitable for cross-cultural study.

Some

of Donaldson's (1963) logical reasoning problems could
also be adapted to determine whether formal thought can
be achieved.

A preliminary trial was carried out on

some of the older Hermannsburg children using a
modification of Donaldson's matching problem A2 (ibid.,
p.71).

The results indicated that this kind of problem

could be satisfactorily applied to these children.

It

would also seem possible to use the Aboriginal kinship
system as a basis for drawing up problems to test their
logical reasoning ability.

4.

Implications for Abori.ginal Intelligence
Our finding that the concept of conservation is

developed much later in Aboriginal children than in
European children, and in some cases does not appear to
develop at all, seems to be conclusive evidence that
intellectual development proceeds much more slowly in
the Aboriginal culture, and that in general Aboriginals
would achieve a much lower level of intel.lectual
functioning than is normally achieved in the European
culture.
The question as to what extent this difference in
the rate of development and the final level of mental
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functioning achieved is due to differences in the social
and physical environment, and to what extent it is due
to differences in intellectual potential, must remain
unanswered.

In terms of Piaget's theory we would

expect that the physical and social environment could
contribute very markedly to these differences.

Hunt

(1961) has argued that the evidence on the effects of
early experience indicate that the environment may have
a very profound influence on development.

This suggests

that environmental differences may account for the
later development of conservation in Aboriginal
children.
Whether these differences may also be due in part
to differences in intellectual potential cannot be
established.

Our finding that there were significant

differences in performance between the part-blood
and the full-blood children tested at Hermannsburg
suggests that such differences may exi.st, and may have
contributed to the later development of conservation in
both the full-blood and the part-blood children.

However

the sample of part-blood and full-blood children
tested was too small for these findings to be
conclusive, and there was the further complicating
factor that many of the children were interrelated, so
that the differences found may have been due to family
differences in intelligence.

Since a large enough

group where part-blood an.d full-blood children have been
brought up in exactly the same conditions is unlikely
to be found anywhere else in Australia, there i.s little
possibility of checking these results in a further study.
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The question as to whether or not there are racial
differences in intellectual potential between Aborigines
and Europeans would seem to be relatively unimportant.
There are differences in intellectual potential between
individuals, and it is likely that there are also
differences between races, as argued by Morant (1956).
However, it is unlikely that such differences would
be absolute, and considerable overlap in intellectual
potential between the two groups would be expected to
occur.

For this reason possible differences in

average potential would be of little practical
relevance.

The problem is not to discover differences

in intellectual potential, but to determine how best to
develop the intellectual potential that is there.
However,

the finding that the actual level of

mental functioning achieved by Aboriginals under their
present conditions is very much lower than that
achieved by the average European would seem to have very
important implications.

Hebb (1949) has maintained

that the effects of early experience can be permanent
and lasting, and that early deprivation can severely
limit later learning and the final level of
development achieved.

Evidence of the effects of early

deprivation on later problem solving ability supports
Hebb 1 s theory, and the findings of Thompson and Heron
(1954), cited by Hunt, offer support to the view that
the effects of experience will be more marked the
higher the phylogenetic level.
No evidence is available as to the extent to which
early deprivation may limit the final level of mental
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functioning achieved, or the extent to which appropriate
later experience can overcome the effects of early
deprivation.

This question is extremely important to

the problem of Aboriginal intelligence.
Research in this area is urgently required.

We

have suggested that an investigation of order effects
at different ages may yield information as to whether
or not there is a critical period during which
appropriate experience will lead to optimal development.
Such a study would be relevant to this problem.

It is

also necessary to determine to what extent development
can be induced by appropriate experiences, and what
kinds of experience lead to most rapid development.
Such research is required on adults as well as
children.

We have suggested methods of investigating

operational thinking in adults, and such methods could
also be used to study the effects of different kinds of
experience in inducing conceptual development.
The assumption that there is no difference in
intellectual ability between Aborigines and Europeans
is commonly accepted.

This assumption is based on the

arguments that are used to support the view that there
are no racial differences in intellectual potential.
However, these arguments are irrelevant to the question
of the actual differences that do occur in the level
of mental functioning achieved.

Apparently it is

assumed that if there are no differences in potential
ability, there will be no differences in actual ability,
or that such differences that do occur can be very
easily overcome by training.

But the evidence of the

permanent and lasting effects of early experience
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on later development indicate that this assumption is
unfounded.

Our findings suggest that many Aboriginals

have not achieved operational or logical thinking.
Whether or not this type of thinking can be achieved
with appropriate experience at the adult level remains
to be established.

This problem has important practical

implications for the education and training of adult
Aborigines.

5.

Implications .for Education

'
While not directly concerned with this question,
this study inevitably has important implications for
the education of Aboriginal children.

We have found

that the majority of children up to 12 years, and many
of those even up to 15 years, have still not achieved
conservation, which, according to Piaget, i.s the basis
for all operational thinking.

Much of the school

teaching is based on the assumption that this level
of thinking has been reached, and that the children are
capable of understanding concepts such as those of
number and measurement.

Our findings indicate that

this assumption is false,

and the l.ow educational

achievement· of Aboriginal chi.ldren may be due to the
essential gap which must be bridged before the chil.dren
are able to understand the concepts they are taught
and to benefit from schooling.
In our discussion we have described this gap in
terms of Hunt 1 s

(1961)

'match hypothesis

1 •

The concepts

which the children are being taught are too far beyond,
\

or discrepant from,

the concepts they are familiar with
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to enable them to assimi.late them and accommodate to
them.

Hunt points out that discrepancies which are

too large may lead to distress and negative motivation.
This suggests that the teaching programme may be not
only inadequate, but may be actually harmful to the
children.
Goodnow (1962) has found that Chinese schoolboys
not attending school tend to perform better on the
conservation tests than those attending school.

She

suggests that the poorer performance of the school
children may be due to poorly understood scientific
teaching, and points out that at these schools science
teaching was based on difficult text books and rote
learning methods, and did not make use of practical
demonstrations as in the European schools.

This

indicates the possible dangers of attempting to teach
Western European scientific concepts to children from
other cultural backgrounds by inadequate teaching
methods.

Goodnow's finding that the children not

attending school performed better on the conservation
tests also suggests that intellectual development may
depend more on a rich and stimulating environment than
on formal schooling.

It is possible that formal

schooling based on the rote learning of concepts which
the children have difficulty in understanding, and
without any direct activity with concrete materials,
may tend to i.nhibi t

rather than to promote development.

The importance of activity with concrete materials
is being increasingly recognised
in education,, and has
- ·-. _,c-'--.
given rise to new teaching methods such as the
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Cuissenaire method.

Dienes (1960, 196], 1964) is

deve1.oping new methods of teaching mathematics based
on a wide variety of concrete materials, and he
maintains that a variety of activity materials is
essential .for optimum learning.
The Cuissenaire method is being adopted in
Aboriginal schools, and our findings suggest that it
is having some influence on conceptual development.
However, this influence seems to be fairly limited.
While the effects of this method may take some years
to become apparent,

these findings do suggest that it

is not in itself sufficient to promote the development
of operational thinking.

Dienes' view that a wide

variety of activity materials is necessary may be
relevant to this finding.

It is possible that the

success of the Cuissenaire method in European schools
is dependent on the wide variety of experiences and
materials the children have encountered in their
everyday envi.ronment, and that the Cuissenaire
teaching merely provides a framework for organising
these experiences and crystallising out the essential
features of the number concept.

If this variety of

experiences is lacking, the Cuissenaire method may be
quite ineffective.

In this case Dienes' method, which

provides a wider range of activity materials, may be
more suitable for Aboriginal children.
This view would be supported by Hebb's theory of
the importance of early experience .in laying the
foundation for later learning, and is consistent with
Pia get 1 s theory that intellectual development proceeds
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by a gradual process of assimilation and accommodation
based on the child's many experiences in interaction
with his

environment~

More research into this problem is clearly
required.

The effects of Cuissenaire teaching on

conceptual development needs to be more carefully
investigated, and the effects of other methods of
teaching such as that of Dienes should be studied.
In particular, it is necessary to determine what
experiences will lead to most rapid development.
Piaget's testing techniques could be used not only as a
method of assessing the level of intellectual
development reached, but may also provide or suggest
the kind of experiences that would lead to development.
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CONCLUSION
The main findings of the study can be summarised
as f'ollows:
l,

The concept of conservation was found to develop
later in Aboriginal children than in European
children.

2.

The same stages of development were found in
Aboriginal children as in European children, with
non-conservation being found in the younger
children and conservation in the older children.

J,

The concepts studied were found to be scalable by
Guttman's criteria, and to yield high co-efficients
of homogeneity.

4.

The explanations and judgements given by the
Aboriginal children revealed the same processes of
reasoning and the same justifications for correct
and incorrect judgements as have been reported by
Piaget, and are con sis tent with Piaget' s theory
of development.

5.

Significant differences were found between the
performances of the full-blood and the part-blood
children tested at Hermannsburg.
The differences that were found between the

performances of the Aboriginal children and those
reported by Piaget, and between the Elcho and Hermannsburg
groups, have been idscussed in relation to environmental
differences .in the European and Aboriginal cultures
and the particular environmental circumstances of the
two groups, and also in relation to the question of
order effects.
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The implications of our findings for Piaget 1 s
theory of development, for theories of primitive
thinking, and for the intelligence of Aborigines have
been considered, and attention has been drawn to those
problems which merit further investigation.

We have

emphasised the importance of' cross-cultural studies as
a means of investigating the causal factors which are
operative in intellectual development, and the extent
to which the environment may influence this development.
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APPENDIX 2
PARTICULARS OF cmLDREN TESTED
TABLE 1

Elcho Group
Particulars of Children Tested
Age Group

Grades

Average Age

Age Range

(yrs & mths)

(yrs & mths)

8

7;7 -

8;4

8;0

9

8;6 -

9;5

8;10

1

2

JC/D

JB

JA

Male

JSA

4SA

2 * 10

Abilitv
A
BA

Female

6SA

No.

AA

5

7

4

5

J

12

7

J

4

4

2

10

5

5

-

6

4

10

2

5

5

4

J

J

10

10

10

9;6 - 10;4

10;1

7

1

2

11

10;6 - 11;5

11;0

4

J

l

12

11;8 - 12;6

12;2

1

-

2

4

J

J

7

2

5

J

10

lJ

12;9 - lJ;J

13;0

1

-

J

2

2

5

J

2

4

2

8

14

1J;8 - 14;4

lJ;ll

- -

2

2

-

1

4

1

1

4

-

5

7

1

~
[
~·

Totals

*

Both repeating Grade 1.

2

10

23

4

10

8

J4

31

17

31

17

65

~

w

"' "'"'
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TABLE 2
Elcho Group
Number of Years

Schoolin~

Average

Number of Years*
Age Group
8
9
10
11
12
lJ
14

No.

J

If

12
10
10
10
10
8
5

11

1
10
2
1

6

5

8
8
4
6
J

1
1

29

2

7

2

8

No. of Years

J
2
2

J.l
4
4.2
5
6.4
6
6

I
I1

I
I
I

rrotals
*

11

14

2

I

I

7

Part year in which tested counted as full. year.
TABLE J
Elcho Group
Number of Years Experience with Cuissenaire
Period with

Age Group

No.

Jt

8
9

1.2
10
10
10
10
8
5

1
10
2
J

65

16

1.0

11
12
lJ
1.4
rrota1s

I
;

21_
2

Cuis~enaire

2

1

2

l.

1

11

Total

2
1
2

12
10
9
5
J
4
2

1:

45

11
5

in Years

~r

I

TABLE 4
Hermannsburg Group
Particulars of Children Tested

Age Group

Age Range

(yrs & mths)

Average Age

(yrs & mths)

8

7;8 -

8;5

8;1

9

8;7 -

9;6

8;11

Male

Grades

Female

FullBlood

2

3

"

10

2

7

5

8

4

5

-

6

J

1

9

1

6

5

4

l

5

Abilitv
A
BA

PartBlood

,,

AA

Total
No.

4

J

5

4

12

5

4

4

J

2

9

5

5

6

4

6

1

11

2

8

7

3

7

2

1

10

10

9;9 - 10;5

10;1

11

10;8 - 11;2

11;0

12

11;6 - 12;5

12;0

5

4

4

5

J

6

4

4

l

9

13

12;8 - 13;6

13;1

2

8

6

4

6

4

3

4

J

10

14

13;8 - 14;5

13;11

2

.5

2

5

4

3

1

5

1

7

15

14;7 - 15;.5

14;11

1

11

4

8

4

8

i

4

6

2

12

>

"'"'
~

~

0.
,.,.

Totals

16

k

23

19

30

~-'--'-

37

43

42

)8

30

35

15

80

"'

w

"'
00

369
Appendix 2
~E

5

Hermannsburg Group
Number of Years Schooling
Average

Number of Years*
11-ge Group No.
8

12

9
10

9

2

3

4

1

4

7

5

6

7

8

9

No. of Years

10

3.5
1

4.1

11

1 10

4.9

11

10

1

12

9
10

13
14

8

4

5.1

5
5

4

1

6

7
12

15

6.4
7.2

3
4

3

1

6

5

8

9

5

8 .4.
9.3

!

Totals

*

1

'

4 17 15 11 10

I

Part year in which tested counted as full year.

TABLE 6
Hermannsburg Group
Nu.mber of Years Experience with Cuissenaire
Experience with Cui.ssenai.re
!Age Group

No.

1 Year

8

12

12

9

9

9

10

11

10

11

10

5

I
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TABLE 7
Hermannsburg Gro!2:1?.
Classification of Part-Blood Children*
Classification
11/16

3/4

13/16

1

8

4

jNo.

7/8
22

Total

15/16

38

3

--

------

*

Proportion of Aboriginal ancestry, as given by the
~ission

-

records~

TABLE 8
Average Ages of Elcho and Hermannsburg Groups
Average Age
Age Group

Elcho

8

8;0

8;1

9

8;10

8 ;11

Hermanns bur g

10

10;1

10;1

11

11;0

11;0

12

12;2

12;0

13

13;0

13;1

14

13 ;11

13 ;11

1.5

-

14 ;11
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TABLE 9
Average Number of Years Schooling
Elcho and Hermannsburg Groups
Average Number of Years Schooling
Age Group

Elcho

8

3.1
4
4.2

9
10
11
12
13
14
1.5

Hermanns burg

3·.5
4.1
4.9
.5.1
6.4
7.2
8.4

5
6.4

6
6
-

-·

9·3

•

l
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APPENDIX 3.
PILOT STUDY AND PRELIMINARY TESTING
I.

The Pilot Study
The pilot study was carried out at Hermannsburg in

October 1963.

r

Some testing for this study was also

carried out at the school in Bagot, the Aboriginal
settlement in Darwin.
A brief statement o.f the tests used i.n this study
and the conclusions drawn is given.
1.

General Findings

1)

It was not satisfactory to use an interpreter in

testing the children for the following reasons:
a)

The children tended to become very shy in the presence

of an interpreter, and often refused to respond or to
answer questionso

In the presence of the experimenter

only it was much easier to get the child to feel at
ease and to respond freely to the questi.ons and
situations.
b)

The only interpreters available were Aboriginals on

the mission stations, who had had a very limited
.education and who were unable to understand or appreciate
what was required .in the test situation.

It was

therefore very difficult to get them to translate the
questions precisely as was required, and not to add
anything further on thei.r own account; or to get them to
translate as literally as possible the children's replies:
Very often they showed annoyance and tried to correct

373
Appendix 3
the child when he gave an answer they thought was
incorrect.

Sometimes they would not translate the

child's replies, saying only that the child 'didn't
say anything'.

No amount of explanation, instruction,

persuasion or correction was sufficient to ensure

that the interpreter carried out the task as required,
and repeated cautionings and corrections resulted in
resentment on the part of the interpreter and a
strained relationship between the experimenter and
interpreter.

This was obviously not desirable in the

testing situation.
2.

Children from five to about seven years could not

be tested without an interpreter.

Children of this

age often either did not answer the questions, or gave
contradictory or random answers.

These responses

appeared to be similar to those referred to by Piaget as
characteristic of children of about three to .four years,
who were too young to understand the problems and could
not be tested.
From about eight years the children could understand
the problems and answer the quest.ions in English, and
could therefore be tested without an interpreter.

(The

medium of instruction in the schools was English, and
the children started school at about si.x years.)

A

good relationship coul.d be established with most of the
children, particularly after they had done one or two
tests and had become familiar with the situation and the
experimenter.

In a few cases it was difficult to get the

children to answer the
for their answers.

qu~stions

or to give explanations
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3.

In cases where the chi.ld was actuall.y required to

do something, for example to pick out the same number
of sweets as that in a given row or configuration, many
of the children, particularly the younger children,
failed to respond at all, or else took so long to
respond that it delayed the testing procedure
considerably.

It was therefore found much quicker and

more satisf'actory to present the child with a given
situation and to question him on this,

rather than to

ask him to construct the s.ituation himself.
2.

Findings on Each Test, and Reasons for Rejection
of' Modif'ication of' the Tests

1.

Number
Three tests on number were presented, based on

those described by Piaget (1952).
1.

Spontaneous correspondence.

2.

Composition of number.

3.

Composition of' classes.

These were:

These tests were applied to 24 children f'rom 5 to 9
years.
The majori.ty of children at five and six years
were classified at Piaget's Stage I.

In the tests on

spontaneous correspondence and composition of classes
the majority of children from seven years were classified
at Stage III, but in the test on composition of number
only two children reached this stage, and most of the
children were classified at Stage II.
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These tests proved to be on the whole
unsatisfactory.

It was difficult to pose the questions

in such a way as to get unambiguous results,

and a

number of the children fai.led to understan.d the
problems.

The younger children seemed to be answering

at random, while the responses of the older children
seemed to be influenced by their school learning on
number,

and lacked certainty and conviction.

While

most of the older children showed conservation of
number in the one-one correspondence situation,

they

performed very poorly on the test on composition of
number,.

Most of the tests requi.red some activity on

the part of the subject; for example, picking out an
equal number of objects, or dividing one pile into
two equal piles.

Many of the children failed to

respond when asked to do this,

or else took so long

that it made the testing periods very long and tedious.
These tests were therefore excluded from the main
study.

Some seven and eight year old c-hildren at

Elcho were tested on a modified form of the tests on
spontaneous correspondence and compositi_on of' c.lasses,

but the tests were still not satisfactory and these
results have not been reported.
2. · Conservation o.f Length and Distance
The tests on conservation of length and distance
described by Piaget, Inhelder and Szeminska (1960)
were applied to 28 children at Hermannsburg and ll
children at Bagot.
lJ years.

The children were aged from 5 to
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A.

Distance
It was found that the majority of children from

about nine years were able to conserve distance ..

However,

this test was not very satisfactory, si.nce the

children had difficulty in understanding the problem and
became confused,
be random.

and their answers often appeared to

This test was therefore excluded from the

main study.
B.

Length
About half the children from five to ei.ght years and

the majority of the children over nine years were able
to solve the first problem on length (Part I in the main
study).

Conservation of length was generally found

only from about nine to ten years.
This test was found to be very satisfactory.

The

children had no difficulty in understanding the problem
and the results were quite clear cut.

This test was

therefore included in the main study, an.d a standard
procedure and score sheets were drawn up on the basis
of these results.

3.

Conservati.on of Quantity 2 Weight and Volume
Piaget and Inhelder's (1962) test on the

conservation of the quantity, weight and volume of a
transformed plasticine ball was applied to 14 children
from 7 to 14 years.
Non-conservation was found in most of the children
up to about 11 years, and transitional or conservation
responses were generally found from 12 years.
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No invariant order was found in the development
of conservation of' quantity, weight and volume, and in
:fact more children succeeded on weight and volume than
on quantity.
This test was not satisfactory for the following
reasons:

l.

The children seemed to have difficulty in

understanding what was meant by 'the same amount' of'
plasticine, and seemed at times to be confusing 'same
amount' with 'same shape'.

That is,

they seemed to be

saying that it was not the same, meaning that it was
not the same shape, when they were being asked if' the
amount of' plasticine was the same.

While such a

confusion may well be associated with non-conservation,
it is nevertheless important to avoid the possibility
of' a purely verbal mi.sunderstanding.

Similar

problems were also found i.n the case of' weight.
2.

Ths problem posed appeared to be relatively

meaningless to the children.

It did not seem to be

important to them to decide whether or not the quantity
or weight of' the plasticine was exactly the same, and
many of' them showed lack of' interest and carelessness
in their replies,

3.

The fact that the questions on conservation of

quantity, weight and volume f·ollowed one another
immediately led to perseveration of the same type of
answer from one test to the next

9

and i.n some cases an

improvement :from quantity to weight and :from weight to
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volume, apparently as a result o.f increased familiarity
with the test situation.
In view of these problems the tests on conservation
of quantity,

weight and volume were modified for the

main study.

The aims of the modifications were as

follows:
1.

To make the problems more meaningful and interesting

to the children.
2.

To vary the situation for each problem and to make

each test separate and independent.
It was hoped that this would reduce the effects of
perseveration and the direct influence of experience
from one test to the next.
The modifications introduced for each test were as
:follows:
A.

Quantity
A new situation was chosen based on P:iaget•s (1952)

test of continuous quantities,
the quantity to be compared,

Sugar was chosen as

since th.is was a famil.iar

and desirable t·oodstu:f.f and the questions on comparison
would therefore be more meaningful to the children, and
could be supplemented with questions referr.i.ng to the
amount of sugar there was

'to eat'.

(The practice in

the Geneva study of asking the chi.ldren to 12retend
that the plasticine was cake or some other ed:ibl.e was
not found pract:icable with Abori.ginal children.)
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To make the problem more interesting .for the
children two black dolls were introduced, and the
probl.em was introduced as a game in which the sugar
was to be given to the dolls to eat.
B.

Weight
Since a number of the children seemed to have some

difficulty in understanding the concept of weight, a
balance scale was introduced so that this concept could
be explained and demonstrated to the children, and the
initial equality of weight of the quantities to be
compared could be established.

Tea leaf was chosen

as the quantity to be weighed and compared since this
was very familiar to the children and formed an
important part of the regular rations handed out to the
people.

Since foodstuffs were commonly carried in

various types of bags .it was hoped that the problem of
transferring the tea l.eaf to bags of different shapes
and sizes would be meaningful to the children.

c.

Volume
Since the children seemed to understan.d the problem

of volume based on the displacement of· water by the
plasticine balls quir.e well, thi.s test was .retained in
the main study.
In the pilot study the child was asked to indicate
with his finger where he thought the water woul.d come to
when the p.lasticine was placed inside the glass.
Sometimes it was found that the level he indi.cated
conflicted with his verbal judgement.

However,

this
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method was not very satisf·actory; since the children's
indications were often very impreci.se 9 and some of the

children simply pointed to the glasses or did not
understand the question,

Diagrammatic sketches were

therefore devised to check the children's verbal
judgements.

4.

Formal Operat:ional Tests
Two tests from Inhelder and Piaget 1 s

(1958) study

of' formal thinking were also applied in the pilot study.
These were:
l,

Equilibrium in the balance.

2.

The law of' floating bodi.es.
The balance test was applied to 22 children from

7 to 14 years, and the floating bodies test was
presented to 5 children from 12 to 14 years.

None of'

the children tested appeared to have reached the level
of formal operational thinki.ng,
The children showed considerable interest .in
working with the balance, and it i.s possible that this
test could be mod:if':ied to study formal thinking,
Little interest was shown in the floating bodies test,
These tests were not satisfactory as they were
presented, and were excluded f'rom the study.
II,

Preliminary Study
The preliminary testing was carried out at

Milingimb:i .in June 1964,
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Following the pilot study, standardised procedures
were drawn up :for the ma.in study :for the tests on
conservation o:f quantity, weight, vol.ume and length.

In

addition, procedures were drawn up :for two additional
tests.
l.

These were:

Conservation o:f area (:from Piaget, Inhelder and
Szeminska [1960], Chapter 11, Section I).

2.

Conservation o:f volume using unit bl.ocks (:from
Piaget, Inhelder and Szemi.nska [1960], Chapter 14).
The procedures were based on those described by

Piaget.
All the procedures were tried out and :final.ised
in the preliminary testing at Mil.ingimbi,
The results o:f the preliminary testing were as
f'ollows:
1..

The procedures drawn up :for the tests on quantity,

weight, vol.ume, length and area were all .found to be
satisfactory, and only a :few minor modifications were
introduced.

In al.l the tests it was :r·ound necessary

to start with the comparison of unequal quanti.ties to
make sure that the children understood the test and the
terms used,

and was answering consi.stentl.yo

This

initial comparision was also used to determine whether
the child understood the comparative term 'more', or
whether he could onl.y use the term

1

lots

1 •

I:f he was

unable to use either o:f these terms, or an equivalent
term, consistently, there was cl.early no point in
proceedi.ng further with the test.
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In the test on area the introduction using the
unequal sized fields served to direct the child's
attention to the amount of grass availab.le as the
criterion of which cow had more grass to eat.

Without

this introduction the children tended to make arbitrary
judgements as to which cow would eat more, and did not
base their judgement on the actual size of the field
or the grass available.
2.

The block test was not suitable .for the study of

conservation of volume.

The children did not understand

the term 'space', and it was not possible to get this
idea across to them.

However, it was found that in this

situation the children showed non-conservation of the
number of blocks at a much later age than in the
one-one correspondence test,

This test·was therefore

modified as a test of conservation of number, and was
included in the study.
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4

SUPPLEMENTARY TESTING

Supplementary testing was carried out on unschooled
children and adults at Elcho and Willowra.

Some of the

children at Elcho had had limited schooling (one to two
years)G

In most cases an interpreter was used, but some

of' the Elcho children were tested without an interpreter.
The difficulties of testing with an i.nterpreter have
been pointed out,

and the resul.ts of this testing must

be interpreted with caution.

Elcho Group (Children)
The children were tested on conservation of quantity
and length.

The results are shown in Table 1.

From these results .it can be seen that very few
unschooled children between the ages of 10 to

15 years

have achieved conservationo

Willm,ra Group (Adul t s l
The tests on conservation or quantity an.d length
were applied.

The resu.lts are shown Tn Table 2.

Only

about one third of the adults showed conservati.on of
quantity, while three quarters showed conservation of
length.

While these results must be considered very

tentative owing to diff'.iculti.es of· translation and
the possibility of misunderstanding,

they suggest that

conservation may be achieved in some areas but not in
others.

A number of the adults tested were working on

the station, and would have been engaged in activities
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such as building and constructing :fences.

This may

explain the greater success on conservation o:f length.
In view o.:f the difficulties o:f the translation
and interpretation o:f the tests, a second test was
devised based on a simple choice situation.

Sugar was

poured into two glasses, the standard glass and the
long thin glass, and the subjects were asked to choose
which sugar they wanted,
chose,

They kept the sugar they

The sugar was poured into the glasses :from a

measuri.ng glass, and in each case the subject was
asked to watch very carefully as the sugar was poured
out, and the measuring glass was emphasised on each
occasion by pointing and by gesture.

In the first case,

one measuring glass was poured into the long glass and
the standard glass.

El.even out of twelve women chose

the sugar in the long glass.

In the second case, one

measuring glass was poured into the long glass, and
one and a half measuring glasses were poured into the
standard glass.

Eight out of twelve women chose the

sugar in the long glass; that :Ls, they chose the glass
with less sugar.

These resul.ts would seem to confirm

the dependence on the perceptual si.tuation and the
reality o:f non-conservation among adul.t Aborigines.
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TABLE 1
ELCHO NON-SCHOOL GROUP (CHILDREN)
NUMBER OF CHILDREN CLASSIFIED AT EACH STAGE OF DEVELOPMENT
A.

Age
P~oups

No.

1-·

CONSERVATION OF QUANTITY
Stages
III
.II
Trans:ition al I Conservation

I

Non-conservation

10

6
13
4
3

3
7
4
6
2
1

Totals 37

23

l.l

12
13
14
15+

3
8

B"

1

1
4
2
2

----·-

CONSERVATION

1

J

4

1.0
---'-

--'

LENGTH
·--·--

m~

Stages
Age
Groups

No.

I
Non-·cons ervati.on

II
Transi ti.onal

III
Conservation I

-·
10

2
8
6
13
4
3

2
6
6
8
2
3

Totals }6

27

11

12
13
14
15+

-----

3

3

2
2
2

6

l
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TABLE 2
WILLOWRA ADULT GROUP
NUMBER OF SUBJECTS CLASSIFIED AT EACH STAGE OF
DEVELOPMENT ON CONSERVATION OF QUAl'<TITY AND
CONSERVATION OF LENGTH
Stages
Tests

No.

I
Non-conservation

II
Transitional

Quantity 26

13

6

24

3

.3

Length
'------

----

-

III
Conservation

7
18
------------

SJ/IDS:>Hf dO S:>fSX.'TVN\f :>fAIJ,VJ,riVllO
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QUALITATIVE ANALYSES OF RESULTS
TABLE 1
QUANTITY
INCONSISTENCIES BETWEEN CONSERVATION AND
NON-CONSERVATION JUDGEMENTS

A
NUMBER OF CHILDREN SHOWING INCONSISTENCIES ON
1
ONE, TWO OR ALL PARTS OF THE TEST

--

--

Elcho Group

---

Inconsistencies

Stage

2

No.

Nil

In 1
Part

In 2
Parts

In all Parts

-- --

I

25

9

10

5

1

IT

22

-

6

9

7

III

19

15

4

-

-

T,;-~

8

Hermannsburg Group

I
I

I

4.1

10

II

18

-

5
-

III

25

9

10

11

1

1

Parts of the test refers here to the three separate
problems presented to the child i.e.,
Sugar in standard glass compared with sugar
Part 2.
in long glass.
Sugar in standard glass compared with sugar
Part J.
in wide glass.
Part 4.
Sugar in standard glass compared with sugar
in four small glasses.

2

Stage I = Non-conservation, Stage II
Stage III = Conservation.

= Transitional
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TABLE 1 (Contd.)
B

NUMBER OF CHILDREN SHOWING INCONSISTENCIES ON
PART 2, PART 3JND PART 4 OF THE TEST

I Elcho

Group

I
I

Inconsistenci.es

I

Stage

No. -Wa.rt 2
(long

~------~~-------

~

glas~

I

2.5

II

22

3
12

III

19

4

Total

66

19

3~

Part
(wide
___ glass)

Part 4 1
(4 small!
glasses)
11.

9
14

17

23

28

l

1
I

Hermannsburg Group

I

I

I
16

I

1.5

i

.

II

41
18

III

2.5

13

2

84

44

45

I

~Total

2.5
18

24
13

II

~
4.5

I
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TABLE

?

WEIGHT
INCONSISTENCIES BETWEEN CONSERVATION AND
NON -CONSERVATION ,JUDGEMENTS
A
NUMBER OF CHILDREN SHOWING INCONSISTENCIES ON
ONE, TWO OR ALL PARTS OF THE TEST
Elcho Group

,___

Inconsistencies

Stage

No.

Nil

In 1
Part

In 2
Parts

-~n

--

I
I

all Parts

f - - - - 1-·----

I

26

14

9

2

II

1.3

-

5

6

III

26

4

1

-

15
-

10

2

-

-

5

27

11

6

I

21
i

~

Hermannsburg Group

I

I

27

II

10

III

45

I
I

I
I

I

~

. ~ ·---J
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3_

TABLE

5

(Con td.)

B

NUMBER OF CHiLDREN SHOWING .INCONSISTENCTES ON
PARI 2, PART .3, AND PART 4 OF THE TEST

Elcho Group

-~Stage

I
I

I

No.

I

I
I

26

II

lJ

L:n
ITotal_l

II

Inconsistencies

Part 2
(large

~~-L.--bags_) _

bag)

8

6

I

-

65

;

18

I

II

I

II
III

'

Total

i

10

27

10

I

:: -j-

T~

4

9

I

9

11

'

8

JO

2

.
14----~-~
4

~burg Group

I'

I

4

10

26

Part 4 1
(6 small!

Part J
(long

9

-~--=

r
I

I

7

I

+---~-------ri- ~~
~...J____ __ 21

7

I
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TABLE J
QUANTITY
PREFERENCES FOR WHICH GLASS IS JUDGED TO HAVE
MORE SUGAR ON EACH PART OF THE TEST
(NUMBER OF CHILDREN SHOWING EACH PREFERENCE)

I
Groups
and
Stages
No.
~------+~---1

l

Elcho

J

I

I

i

II

!

III

I

--

22

4*

II

I

-

I-

L

Eq

A

25

-

17

22

-

11

4

I -

w

I
l

8

- , -

.

I -

1

6 ~.

II

!
I! 21+

II

I

III

18
16*

-~Total

1

I

i

Preferences

*

Noo

I

·

-

41.

I - I 17
i 1 I 10
II 1 I1119

I - I
I 2

II

L = Long glass.

=

C1s
Eq

2

9 i 6

1

I

1

I~
55 !

4 :J

15

Wide glass.

= 4 small glasses.
= Equal preference.

I

I

8

I

21

2

10

9

1!

-

-

-

_,'

23

13

51

4
4

ll

I
j'

I

-

2

I 4

I

13
I 4

! 65 ,
I

giving at least one non-conservation

A= Standard glass.
W

·

I· - II 17

!

1
Ajc•s[Eql

Eq

I I

41

Part 4

Preference 1

Preference

rHermann:b~r;-r-r~r---l
I

l

~

Part 3

Part 2
Preference

lA

25

---

38

response~

-I

I
91
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TABLE 4
WEIGHT
PREFERENCES FOR WHICH BAG IS JUDGED HEAVIER
ON EACH PART OF TEST
(NUMBER OF CHILDREN SHOWING EACH PREFERENCE)

I

Groups
I
and
,.
Stages No.,

~

Elcho

I

.

I

Part 2
Preference

Part 3
Preference

A

A

26

W Eq

6 15

NoJ

3

2

'

L

II

3 20

1.

i

Eq

1

Part 4
Preference
NoJ

I

A

-r-

I

2 i 18

I -

I

I

I

I

'

l

I

2 124
J
6

I

No,J

BslEq

3

4

1

I

13
4 2
7 I -~11
2 I 8
3 2
1
,
I
III
5* - I 5
1 i J I - I 1 I 1
1 J
r-----~--~~--~---·~--~~~~--~·--~·---~--4--4--~
II

I

I

""'"'=i'"'T
I
II
III

27
10

I

'
18*

8 10
J 1
J

6

'" 24 J4
Tpotafl
I1 re erence,

*

I

, I i i
5 I 4 I 61161
2

I
I

I

6
7

I

!
I

I
10

31

'

2

I
'

2'

5 :

.='-l
I

J
1

4

·1

14 60

I

I

2
J

I

J

I-

I

1
1

I11

I

5

J

20

'
15 1 6

61

1,

,

.-1.

No. giving at least one non-conservation response.

A = Standard bag.
W = Wide bag.
Eq

10

I
I

I

Equal preference.

NoJ =No non-conservation judgement.

171
1
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TABLE 5
VOLUME
PREFERENCES FOR WHICH BALL JUDGED TO MAKE
THE WATER RISE HIGHER
A.

JUDGEMENTS

(NUMBER OF CHILDREN SHOWING EACH PREFERENCE)

I

j
Part 2
Groupsi
1
(ball &
and j'
'
flat
Sta es No.
Preference
g l

j

I

Bl FIEqjNoJj

'

Elcho

2Jil3

42

I

6

II

l

1

l

1

I
'

Preference

BjLjEqjNoJj

BjPjEqiNoJ

i

I

6 127

4

--Part-4
(ball &
ieces)

Preference

i
!

4

'!'

7

1

-

7

10 117

2

1

16

17 I .1

17

III

Part 3
(ball &
lon

: 11;
16

1

I Hermannsburg
'

B
F

'

II

.51 134111
8 .5
.19

III

n

I

2

6
1

1

- · 37 I 7
.5 1.1 2

2

8

-

2

5

= Ball.
= Flat.

L = Long.
P =Pieces.
Eq

= Equal

preference.

NoJ =No non-conservation judgement.

2 I 37 112
6 1
4

I; 9
I

1

- I

1

.1
.12

10
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5

TABLE
B.

(Contd.)

DRAWINGS

(NUMBER OF CHILDREN DRAWING LEVEL HIGHER FOR EACH CASE)

~tages

Part J

Part 2

pro ups
and
No

·I

Level
higher
for:
B

Level
same

F

Level
higher
for:
B

42

II

6

III

B
F
L

Level
higher
for:

Il

J

2

- I -

17

l

I

51*

42

2

II

19

14

l

_I

-

ll

'

10

20 IilO

12

l

J

11 l

4

-

16

-I-

17

II

I

- I

6

42

2

4

14

4

ll

-

-

child unable to draw levels.

= Ball.
= Flat.
= Long.

p :::::. Pieceso

same

I

14

2

17

Level

p

B

26 I 6

221 6

I

l

i

I

L

Hermanns burg

*

same

l

I

I

III

Level

i

Elcho

L ____

Part 4

I

I

6

44

2

4

l

ll

2

6

-I!

ll

ll
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TABLE 6
QUANTITY
NON-CONSERVATION EXPLANATIONS
NUMBER OF CriTLDREN GIVING AT LEAST ONE
OF EACH TYPE OF EXPLANATION
Non-conservation Explanations
proups
and

~tages No.

I

Type A
i)

~oots/More

!

1

I

II

7

-

1

I

122

7
1

2

2

j
I

1

- __j_I

I

III ~ 4*
I

I

I

fermannsburs

I

I

1

II
III

!

25

I

I

41

21

23

18

7

J

16*

2

I
I

I

5

I

I
I

I

25

9
J

I
I
I

2[~
I I i D '0

1
H

ii)
Shape

i)
Size

j<;lcho
I

Others

Type B
ii)
, Full

c

!

I'

I

5
5
-

20
11
8

~--

1

I-

1

I

I
- I1

-

-

I I
'
I
2 i I

'

-~-,ft
-l'i'''t
I
I

- I2
I

II
I

1

I

2

3

I

--ill,-.

~

1

For description of' explanations, see text pp.2.54-7.

*

Number giving at least one non-conservation response.

H = Heavy.

c = Contradictory.
I =Irrelevant.
D = Different.
0 = Other.
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TABLE 7
WEIGHT
NON-CONSERVATION EXPLANATIONS
NUMBER OF CHILDREN GIVING AT LEAST ONE
OF EACH TYPE OF EXPLANATION
Non-conservation
Groups

and
Stages No.

Type A

Explanati~

Type B

ii)

i)
!Lots/More

i)
Size

Full

I

ii)

Others
I

i Shape I

l
H

21 J
C" I

4
D

"

-;!!
0

I

I
I

!Elcho

I

I

J26

II

llJ

III

6
I

I !
5*

5
2

I

I

I

J

I

-

2

l

-

-

-

-

-

-

l

2

7

7 ll-

-

-

_,

6

11-121-,2

6

5

1

7
2

l!

-

-

-

"3
2

J
I

I

I

I

I

-

2

Hermannsbur g
1

I

27

II

10

III Jl8*
I

I

I

12

9
J
4

"

I

J

I

7

I
I
I

14
8
7

I

5

l

For description of explanations, see text pp.254-7.

*

Number giving at least one non-conservation response.

H = Heavy.

c

= Contradictory.

I = Irrelevant,
D = Dif"ferent.
0 = Other,
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TABLE 8
VOLUME
NON-CONSERVATION EXPLANATIONS
NUMBER OF CHILDREN GIVING AT LEAST ONE
OF EACH TYPE OF EXPLANATION
Non-conservation Explanations
Groups
and
Stages No . .

Type A

ii)

otsfMore

Full

!

I

42

6

l

II

6
17

-

-

-

-

III

I

1

. ~2
l~ C

J
I

I D4

=I

4

J
-

J

-

2

-

-

-

J

-

- I' -

-

16

_/

I

I
I

I

51

1

9

28

J4

1

- I

-

II

19

-·

-

3

12

2

-

-, -

I 11

-

-

1

6

1

-

III

~

5
0

I

I
-

-I
I
I

= Contradictory.

I = Irrelevant.
D = Different .
0 = Other.

11
-1

- - _I

L _.__l

For description of explanations, see text pp.254-7.

H = Heavy.

c

Shape

I
1~ I

:ae:rmannsburg

I

ii)

i)
Big

I

Elcho

I

Others

Type B

l .)

1
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TABLE 9
QUANTITY
CONSERVATION EXPLANATIONS
A

NUMBER OF CHILDREN GIVING AT LEAST ONE
O:b' EACH TYPE OF EXPLANATION

Conservation Explanations

Groups

and
Stages

No.

I
I

I

Elcho

I
I

TT

l
Cor

4
Con

NoE

4

4

9

3

--

-

I

I

l

3
I

I

II

22

2

III

19

13

I

2.5

-

8

6

.10

5

II

18

8

4

5

8

III

26

23

8

3

7
4

I

7
6

I

Hermanns burg

'

l

I

No conservation explanations g:Lven in Stage I,

Cor= Correct,
R

= Repetitive,

I

=

Con

= Contradictory,

Irrelevant.

NoE = No expl.anation.

2

l

I
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I~BLE

9 (Contd,)

B

CLASSIFICATION OF CORRECT EXPLANATIONS
NUMBER OF CHILDREN GIVING AT LEAST ONE OF
EACH TYPE OF CORRECT EXPLANATION

I

I

N~.

I

o
0

. Groups
1
and

I Stages

I

glVJ.ng
at least
one correct
explanation

Co.rrect Explanatlons 1
.
.
3
.
2
Revers.J.blllty
Ident1.ty
0

•

0

-~-~~
l
Poured

Elcho

Ex.plici t

2

13

2

4

I Implicit
1

I

I

II
III

3

2
Put back

·+---:-t-.-~

I

1.

5

--J.-o

He;:ann[sb~
8

III

•

26

2

1

1

For description of explanations,

2

Referring to Reversibil.:h!z
1
2

3

e.g • ,
e. g.,

4

5

12

14

I

see text pp.257~61.

'You poured i t 1
' I f you put i t back i t wou.ld be the same'

Referring to Identity

3 Explicit e.g., ' I t was the same before'

4

Implicit e.g.,

'Both had same'
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TABLE 10
WEIGHT
CONSERVATION EXPLANATIONS
A

NUMBER OF CHILDREN GIVING AT LEAST ONE
OF EACH TYPE OF EXPLANATION
Groups
and
Stages

I
I

Conserv ation Explanations

j

No.

1
Cor

II

2
R

Elcho

I

I

14*

-

I

II

13

1

6

14

15

'

III

!

26

Hermanns burg

I

,--

19*

2

9

I'

II

10

4

\

III

45

37

7
28

I
1

I'

NoE

1.

-1

4

4
2

5

3
4

3

9

2

7

I

'

1i 1 C~n
-t-

1

3

2

4
2

.3

I

1

l

For description of explanations, see text p.257-6l.

*

Only those giving explanations for conservation
judgements included.

Cor

=

R

= Repetitive.

I
Con

Correct.
Irrelevant.

=

Contradictory.

NoE = No explanation.

•

•

I
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TABLE 10 (Contd,)
B

CLASSIFICATION OF CORRECT EXPLANATIONS
NUMBER OF CHILDREN GIVING AT LEAST ONE OF
EACH TYPE OF CORRECT EXPLANATION

Groups
atnd
S ages

II No.
..
g1v1ng

correct

f----+Elcho

Correct Explanations

1

1

-b}__

--;:,_,
•

exp1anatlon

Poured

Before
In A'

l __ .cJ -

/

BcLU tnce
1

1

I

tea

I

I

II

1

1

III

14

4

6

1

5

Hermanns bur

I

2

II

4

-

37

-

.rn

11

1

4

__:o

J

17

J

1~

1

a)

e.g.,

'You just poured i t from this bag to this bag.

b) e.g., ' I saw i t was the same bef'ore'
was the same in this bag (A•).'
c)

e .. go, 'I saw it here 1
weighed same on here'

d) e.g.,

or ' I saw i t

(on the balance) or ' l t
(the balance) • .

'It is the same tea.'

1
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TABLE 11

---~--

VOLUME
CONSERVATION EXPLANATIONS
NUMBER OF CHILDREN GIVTNG AT LEAST ONE

---------

OF EACH TYPE OF EXPLANATION

-1

~

Explanati.ons

Groups
and
Stages No.

1. Correct

I

I
II

I

I.

III

I

-I

42

6

-I

2

17

5
D

c

I

I

II

I

4

3
I

sTsH

RR
Elcho

2

Re.ferring to ....E"-£eti:£ive
identity
E
I

I

i

-

J

14

-

5

3
12

J

J

-

1

2

11

-

I 2

n/-

41

_,I

J

I

I
I

Hermannsburg

I

I

51

II

19

TIT

lu
i

i

-

4

6

ll.

7

5

I

-_L

1

For description,

I

= Irrelevant,

C

= Contradictory.

D

= Description.

7
3
3

I
I

2

I

No
Ans'.

2

1.2

1.2

1

1

I -

-

J
2

I
I

-----"'-

see text pp. 257~-61.

RR = Re.ferring to reversibi U. ty ( transf'ormation).
E

s
I.

SH

= Explicit (e.g.,
= Implicit (e.g. ,
= Same.
= Same heavy.

'same bef'ore').
'same ball' ) •

I
I
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TABLE l2
QUANTITY
SUPPLEMENTARY QUESTIONING
i)

'IF PUT BACK'

NUMBER OF CHILDREN

JU~G

THAT THE QUANTITIES

WOULD NOT BE THE SAME ' IF PUT BACK' ON AT
LEAST ONE OCCASION

Stages

No.
Questioned

I

Judging sam e
all occasio ns

I

I

l9

II

22

I

l.3
l9
4

4

'

I
I

I

I

I

Hermanns burg

Judging not
same at least
one occasion

I

IElcho
III

!

6

J~

nil

I

I

4l

2l

20

II

l8

l3

5

III

l2

l2

1

I

nil__j
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TABLE 12 ( Contd.)
B

NUMBER OF CHILDREN JUDGING

QU~~TITY

TO BE THE SAME

IMMEDIATELY AFTER 'PUT BACK' QUESTION ON AT LEAST
ONE OCCASION
No.
Questioned

Stages

i

I

Where not
previously
judged same

Where
previously
judged same

Elcho
'

II

I

I

19

1

II

22

9
1

III

4

I

I

6
10
J

i

Hermanns burg

'

I

I

41

II

18

III

12

5
7
7

I

14

.5
J

II
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TABLE 13
QUANTITY
SUPPLEMENTARY QUESTIONING
11)

'SAME TO EAT'

NUMBER OF CHILDREN TENDING TO JUDGE THAT THE QUANTITY
IS THE SAME TO EAT AFTER INITIAL NON-CONSERVATION
JUDEMENT ON ONE, TWO AND THREE PARTS OF THE TEST
HERMANNSBURG GROUP

Stage

No.
gj_vi_ng
at least
one N.C.
judgement

Tendency to judge
same to eat
1 Part

2 Parts

3 Parts

-

I

I

41

15

7

II

18

5

III

16

6

3
2

I

I

3
-

4o6
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TABLE 14
WEIGHT
INCONSISTENCIES BETWEEN WEIGHT AND
BALANCE JUDGEMENTS
A

NUMBER OF CHILDREN SHOWING PERSISTENT INCONSISTENCIES
IN WEIGriT

fu~D

BALANCE JUDGEMENTS
Inconsistencies in

Stages

No. Questioned
1 Part

I

2 Parts

Elcho
'

I

15

2

II

6

4

III

5

1

Hermanns bur!:[
I

I

II
III

'

Ii

-

I
I
I

I'

I
27

11

10

6

1.8

3

I

5
1

I

1

I!

TABLE 14 (Contd.)
B

Al"ALYSIS OF PERSISTENT INCONSISTENCIES
Groups
and
I Stages

I

I

'

No.
showing
.
persisten·t
inconsist-

.

encJ"es

I

1

I

I

.

ii

!

;

1

J

J

rElc.. ho

I

1

J

-

'1

1

j

I
1 _p_~rtl _oj
j Lr/b

I I
'
2'
In!
4
L III--'--~---1

. L/b

I
'[

I

T

4

t

I S/b
I

!
,II

I

I!

Lr/b

I

I L/b
I

11

I

I

I

i

L i~!_______ -~~

.5

l

i J

2

I

I

I

S/b

I
1.

Category J
C for weight
NC for balance

I L/b

I

S/b

I
I

II

'j

1

~

NC

= Non-conservationo

Lr/b

c

= Conservationo

L/b
S/b

J

i

I

12

I

I

i

!

I

I

I

!

1

II

I Lr/b

I

.5

I

1

P~rtl oj_.:teCL~-i

I

I

l

I

1

1,

1

'

16

r

.

test; ~t--.!'~rts o~ t t s \

.

I

Category 2
C for balance
NC for weight

!

I

I

I

I
I

Categ·ory l
NC for weight
and balance

6

l

1. :

i

= Large bag.
= Long bag.
= Small. bag.

!

I

!

I

I

I

!

I I .I

1>

'0
'0
(\)

;J

0.

i-'·
~

+"

'-"

"

0
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TABLE 14 (Contd.)

c
ANALYSIS OF CHANGES TI1AT OCCURRED TO RESOLVE
INITIAL INCONSISTENCIES BETWEEN WEIGHT AND
BALANCE JUDGEMENTS

and

judge~
Change
~l

No. of
initial

I
Stages[

inconsisten-

1

Groups! No.*

I

cies
(Max in
each
case =

IN

J)

X

Changes in
NC
changes

To agree
with
(w) (B)

I

-r'

from

from Nr

NC to C

C to ~

To agree
with
(w)[ (B)

To agree
with
(w) (B)

I

J

I
I

Elcho

I

26

II
III

lJ
5

I

5

1

J

1

J

I
;

l

1

·~

l

J

Hermanns burg
I

27

6
2

*

1

Not all Elcho subjects questioned on balance judgements.

NC =

Non-conservation~

c
w

=

Weight.

B

= Balance.

= Conservationc
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TABLE 1,5
WEIGHr
SpPPLEMENTARY QUESTIONING WHERE A COMPARED
WITH SOME OF SMALL BAGS
ELCHO GROUP
A

CLASS.IFICATION OF RESPONSES

[

I
ges

I1---

!' No
Questioned

I

11

-

III

1
Correct

e

I
I

C 1assi.fi.ca ti.on

iI

26

I
'

,_

I

19

J

2

Incorrect

Correct after
i.n,tti.a1 errors

I

-

11

I

I
I

1

7

I
I'
i

6

L,____.
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IABLE 1.6
VOLUME
CONSI.STENCY BETWEEN JUDGEMENTS AND DRAWING
A

COMPARISON BETWEEN DRAWING AND JUDGEMENTS

I

I
I Where
I equal

1
levels drawn
(conservat~
ion for drawing)

I

GroupJ
and
Stage

Where le;el.s drawn
unequal (non~con~
servation for
drawing)

i
Total
No,of
cases
(Nx3)

I
I

!No

I

Elcho

I
I
I
I

I

Judgements
1

c

II

I

I

I

II

18

4

I

I6

III \17

.51

47

126

J42

I

12

Hermannsbur~

I

1.51

I

153* '

~

._____L_
*

NC

I
I

I
I
I

Ii

I

I

I
13
2
2

1
I

I
I

I
II

2

i

I

c

12

4
1

I
I
'

I

NC

I

I

.57

18

II

2

-

J

13

6

1

I

I

-

I

II

I
II;

!

.55

Conservation,

NC

z;;;:

Non-conservation"

T

:::. Inconsistent"

I

I
I
I

..-L_L~-------'
21

-

In one case the child was unable to draw the level.s,

C

1

I

Judgements

I

I

i

I
I'

II

I

TABLE 16 (Contd.)
B

NUMBER OF CASES SHOWING CONSISTENCIES AND
INCONSISTENCIES BETWEEN JUDGEMENTS AND DRAWING

II

Groups

Drawing and
judgement consiscent

Drawing and
judgement inconsistent

r~

.
II

I

j
I

r----

I~

~

A
C.

I
I

B

NC.

.1

I

I

.
Total

59

I

II

32 .

.

122

I

80

C

= Conservation.

NC

=::

II

Non-conservationo

-

C. for
drawing

I

'---+-----+,-·--

Herman:Turg

A

I

B

112

'

I

Il

1.6

I

20

---+
'

6

··--rI

I C. for
I judgement! Total

I

I

I

L--_

J

J

I

'
63

l

1'

.

1-, Lev~l._~_..<:l.'::_;·-·
A

1

B

1

j Equal

i UnequalJTotal

I

i

I

I

I

I'

36

I
21

Where judgements
inconsistent

II

(c)

.

17

I

18

.

I

27

( NC)

2.5

76

I

I'

3.5

.101

:>

"'"'
Cll
~

p.

i-'·

>I

..,..

\.J1

f-'
f-'

Ill
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TABLE 17
LENGTH
NUMBER OF CONSERVATION JUDGEMENTS AT

NON·~CONSERVATION

AND TRANSITIONAL LEVELS WHEN QUESTIONS RE:B'ERRED
TO LENGTH,

1

Groups
and
Stages ,

DISTANCE~-~TIME

Max*

Conservati.on judgements

No.

No. of'
cases
(N x 3)

Length

31

93

13

9

27

12

I

Time

D.istance

Elcho
I

I

IT

I

II Hermannsburg

12
11

I
I

I
I

!

I

31

93

I

II

17

51

*

II

'I
''

!

I

-t

18
17

I

28

33

32

24
___.1 .

II

36
I
'

All children not necessarily questioned in all
caseso

35

I
j
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TABLE 18
LENGTH
NUMBER OF CHILDREN TENDING TO JUDGE TOP STICK
(MOVED) OR BOTTOM STICK (STATIONARY) LONGER
WHEN QUESTIONS REFERRED TO LENGTH,

TIME

DIST.Ac'<CE~D

HERMANNSBURG GROUP
T

Non-conservation

I

Transitional cases

cases

N = Jl
No.of cases = NxJ

II Judgements

N

Questions on

I
I

Tendency to
judge top
longer

If

6

82

72

!

, Tendency to!
judge bottom
' longer

I

1

5

10

I
I

I

Length!DistanceiTime

1

32

47

24

. +I

30

j

t!
!

1.
.
~--------~-------L

4

_______

I

8

I

,IL____il.

24

J4

15

17

i

6

I

---+-1--------+---~---+,Ii --...L----t
I

Judgements f
inconsistent

17

Questions on

Length !Distance! Time

Conservation judgements

=

No.of cases = NxJ

9

I
I
'

14

.I

I

-

II

1

I
I

--J
-
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TABLE 19
LENGTH
NON-CONSERVATION EXPLANATIONS
NUMBER OF CHILDREN GIVING AT LEAST ONE OF
EACH TYPE OF EXPLANATIONS

~-

Non-conservation explanations

I Stages
and
Groups

J

I

I

Elcho

~I

i

J~

Hermanns burg

I

s

c

I
l

I

I

I

I

Jl

II

I

l7

I

III

I

l

For description of explanations, see text p.271.

Note:

6

.

l

I

5

112

I

I

6

I

l

I

J

4

I

I

2

I
2
1 1
l _ j_ ___,_l----'-----'-·
2

I
-

Number of children giving contradictory explanations for judgements on speed (i.e., 1 It 1 s
quicker because it's longer' or 'It takes longer
time because it 1 s

shorter~

s

= Size.

p

= Position.

M =Movement.
I = Irrelevant.
= Contradictory (i~e" ~

D = Different.

~same~)o

1

~

0

ElCho, Stage I group - 8
Hermannsburg, Stage I group - 10.

c

I

J

I

I 22

F
D

I

I

8

I

0i+i+
Ill~ tf1_J ~ ~-L I J
E

A

No.

l
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TABLE 20
LENGTH
CONSERVATION EXPLANATIONS
NUMBER OF CHILDREN GIVING AT LEAST ONE OF EACH
TYPE OF EXPLANATION, AND NUMBER OF' CHILDREN
RETURNING STICKS TO ORIGINAL POSITION TO
DEMONSTRATE EQUALITY
1
Conservation explanations lsticks put
together

Stages
and
Groups

No.
I

!

I

4

1

Correct
E I Im

I

c

l

1

4

I

2

1

I

2

R

I

'

i

1

II

I

III

I

I

Jl

-

-

9

1

1

J
4

i

4

25

5

13

t
Hermanns burg

I

s

AQ

'

I

I
I

2

I

I Elcho
I
I
I

1

II

.I

J1

.II

17

I

J6

I

I

-

-

2

-

4

5

3

9
21

I

I

'

I

I

I

I
!I 5

7

II

-

2

J

4

II !! 2

I

I

-

10
17

l

III

1

For description of explanations, see text p,273.

E

= Explici.t.

Im

= Implicit.

R

= Repetitive.
= .Irrelevant.
= Contradictory.

.I

c

!'

I

j
I

I

- Spontaneously.
AQ = After questioning.
s

NQ

= Not

l
I

+---t-.T
-.
I

iI

NQ

questioned.
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TABLE 21
LENGTH PART I
NUMBER OF CHILDREN AT EACH STAGE OF DEVELOPMENT

I
Groups

No.

l=,

'

Stages
II

I
I

III

I___,

'

Elcho

65

I

I
Hermannsburgl

84

-r,

7

l

12

36

I
I

'
11

67
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TABLE 22
LENGTH PART I
NUMBER OF CHILDREN GIVING AT LEAST ON.E CORRECT
JUDGEMENT WHEN QUESTIONS REFER TO LENGTH,
DISTANCE, AND TIME
2
Where ends of S/S
overlap curved

l

Where end points

Groups
and
Stages

coincide

No.

1-----

Length I Distance Time

Elcho
I
II
III

17

1

l 12

0

II

.

I .J6

6

II

11

III

67

2

6

I

.J
10

I

.37

19
'

*

I

.J
6

I
I
I

11

Hermanns burg•
I

l
I

I'

LongLh DLoLoncoiT{ll;

.5

-

12

-

)6

30

7

l
I

l
27

I

I
I

I'

I

.36

I

I
I

.J

II
I

111I
.54* I

I

2
l
4

I

'_U
1

.J

3.3

67 '

All children questioned (where answers correct on
length and distance not necessarily questioned on
time).

S/S = Straight stick.

.J
8
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TABLE 2J
LENGTH
COMPARISON OF CLASSIFICATIONS ON PARTS I AND II
A.

IF

'

ELCHO GROUP
PART I

A
R
T

I
II

II

III

I
II
I

I

I
l2
5

4-

II

III

8

ll

I

I

2

I

2

7
l8

I

l2

J6

II
I

I

Toea""

i

Jl
9

II

25

I

i

'

Total.s

l7

B.

65

--

HERMANNS BURG GROUP

--

I
p

A
R
T
II

Totals

I

I
I

I

I

I
I
IT
III

I

I
I

PART I
I

II

ITT

I

Totals

3

5

2J

I

Jl

1

.1

15

2

5

29

6

11

67

I

li

II

'

l7
J6
84

I

I

--l'

.~1
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TABLE 24
AREA
SUB-CLASSIFICATION OF STAGES OF DEVELOPMENT
NUMBER OF CHILDREN AT EACH STAGE

Groups

I

A

Non-conservation
levels

I

c

I

D

16 I 5
_____j..._
-

Ii'

1.2

B

I

I

Main stages
I -,II

I

III

I

I

l

---{

Elcho

E1

12

45

9

.1

I

-T-1-----i
:110 ~1" I J I ,, I

' Hermannsbur:
,N=8J

I

i "

I

6o

8

_.J
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TABLE 25
AREA
EXPLANATIONS
NUMBER OF CHILDREN GIVING AT LEAST ONE OF EACH
TYPE OF EXPLANATION

~

oups
and
tages

---Exp1anatio~~ ---~

I NoE
j

I1

No.

R & I 0

I
III

··=-9

Referrln
I
-

--

E1ch£

II

R to D

45

9

I

In

J
1

-

I
I

I

C

28

8

5

10

5
2

1

-

J

-

-

9

19
4

11

-

23

-

4

J

2

-

Hermanns bur§
I
II
III
1

R & I 0
R to D
C

I

60

6

8

-

15

1

'
I

For description, see text p.28J.

NoE

I

TI

= No Explanation.
= Repetitive and Irrelevant only.
= Refer to Distribution of houses.
= Incorrect.
= At least one correct.

ll

I

J

I
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TABLE 26
AREA
CLASSIFICATION OF CORRECT EXPLANATIONS
ACCORDING TO NUMBER OF HOUSES FOR
WHICH IT IS GIVEN
I

Number of Houses

I

~~~rrect

Number Unequal
x/o ! 1/0 2/1

lexpls

ual
Number Eaual or ~~~
2-.5 .5-10 10-1.511.5-20 2 0+

I

Elcho
I

I

II

III

I

I

10

1

J
9

-

2

-

-

1

- I -

_,

9
-

4
_,

-

-

I 7
I

I

j

-

I
I
I

I

-- t-- - - ;

I

I

I

I
I

I

I

-1-

I

-

I
I

-

lI
I

-

-

-

1

2

2

2

2

2

-

2

-

-

I - I

1

J

-- ---- \ -

Hermanns burl'
I
II
III

23

-

6

4

-

-

11

I

-

I

1

j

j

l

I

I

1

_,_ I
'

1

10

_L

X/0 = large number of houses on one field - none on
the other,
1/0 = 1 house on one field - no houses on the other field.
2/1 = 2 houses on one field - 1 house on the other field.
2-.5 etc. = 2-.5 houses on each fiel,d, numbers equal or
unequal,
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APPENDIX 6
EXAMPLES OF TEST PROTOCOLS
The following examples of test protocols are taken
from the tape recordings of these sessions,

The

recordings have been edited to cut out some unnecessary
and tedious repetition, but otherwise are exactly as
recorded,
Two examples of the test on volume have been chosen
to illustrate conservation and non-conservation.

The

Elcho an.d Hermannsburg groups are distinguishes! by the
letters E and H, and the first figure of the subject's
code number indicates his age group.
Example 1.

Subject H 9/5

Stage I

-

Non-co~servation

Introduction
E.

Do you see the water in these two glasses?

Do you

think the water in the two glasses is the same?
S.

Yes.

E.

Do you know what this is cal.led?

S,

Plasticine,

E.

Plasticine.

That's rlght.

balls of plasticine,

What is this?

Now you see these two

Do you thi.nk they're the same

size?
S.

No,

E.

Which is bigger?

S.

(Points to large red ball,)
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E.

Now what do you think. would happen if we put this
ball of plasti.cine (large red ball) into the glass
of water?

If we put it right inside the glass of

water, what would happen?

S.

Full.

E.

Do you think that the water would come up full?

s.

(Nods in affirmative.)

E.

Why would the water come up full?

S,

(No answer,)

E.

If we put this ball (small brown ball) into this
glass of water, what do you think would happen?

S.

Full.

E.

Would it come up the same high as in the other glass?

S.

No.

E.

Which one would come higher?

S.

(Points to large red ball.)

E.

Why would that come higher?

S.

Big,

E.

What is big?

S.

Plasticine.

E.

Let's put it in and have a l.ook.
ball into this glass.

We'll put the red

Watch the water.

Did the

water come up?

S.

Yes.

E.

Why did it come up?

S.

Full.

E,

What made the water come up?

S.

Plasticine.

E.

Now we'll put thi.s little ball into this glass.
Watch the water,

Did the water come up?
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S.

Yes.

E.

Did it come up the same high as in the other glass?

S..

No

E.

Which one is higher?

S.

(Points to glass with large ball.)

E.

Why did that come higher?

S.

Full.

E.
S.

What made this one come up full?
Plasticine.

E.

Why did this plasticine in this g.lass make the water

o

come up higher than this p.lastiei.ne in this glass?
(Repeat questi.on several times.)

S,

(Finally) Heavy.

Part 1

E.

Now we'll take these bal.ls out of the glasses.

Now,

you see these two ye.l.low balls that we've got here?
Do you think they are the same size?
S

9

E.

Yes ..

If we were to put that yellow ball. into that g.lass of
water, and that yelLow ball into that glass of water,
do you think the water would come up the same high?

S.

Yes.

E.

Why wou.ld i t come up the same?

S.

Level.

E.

What is level?

S.

Plasticine.

(The chi.ld i.s then asked what would happen if' a yellow
ball was put into one glass and the red ball into the
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other, and what would happen if the brown ball was put
into one glass and the yellow ball in the other.

Both

these questions were answered correctly, and were
supported by the explanation that the larger ball would
make the water come higher because it was
because it was 'big'.

1

fat

1

or

The comparison of the two yellow

balls was then repeated, with exactly the same response
as reported above; i.e., the water would come up the
same because the plasticine was level.)
Part 2.

E.

Now we're going to make this ball into a flat ball
like this.

We're going to push it down like this

and make it into a flat ball.

Now, if we were to

put this round ball into this glass, and this flat
ball into this glass, do you think the water would
come up the same in the two glasses?

If we put

that one right inside there and that one right
inside there, would the water come up the same?
S.

No.

E.

Which one would make the water come higher?

S.

(Points to ball.)

E.

Why would that one make the water come higher?

s.

Fat.

E.

I

see.

Do you think that the plasticine here in

this one will be the same as this plasticine here?

S.

No.

E.

Which one will have lots?

S.

(Points to ball.)
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E.

Why do you think that that one has lots?

How do you

know that that one has lots?

S.

Fat.

E.

I

see.

I:f we made this back again into a ball and

i:f we put the two bal..ls into the glasses of water,
would the water come up the same in the two gl.asses?
S.

Yes.

E,

And now, if we put this :flat one into this glass and
the round one i.nto this glass, 1wuld the water come
up the same in the two glasses?

S.

No.

E.

Which would come higher?

S.

(Points to ball.)

E.

Why would that one come higher?

s.

Heavz.

Part 1
E.

(Repeat question.)

(Repeated)

Now we're going to put this one back i.n to a ball,
like it was before.

Now, if we put this ball. into

this glass, and this ball into this glass of water,
do you think the water would come up the same in
the two glasses?

S.

Yes.

E.

Why do you think that?

S.

Level.

Part J
E.

Now look, we're going to make this ball here into a
long one.

We'll make it into a long one like this.
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Now, i.f we were to put the round ball into this
glass, and the l.ong one (we'll turn it round like
that and put it al.l inside) , if we put the .long one
in to this glass, do you think the water woul.d come
up the same in the two glasses?
S.

No.

E.

Which one would make the water come higher?

S.

This one (ball).

E.

Why would that one make the water come higher?

S.

Fat.

E.

Do you think the plasticine here in this long one
will be the same as the plasticine here (in the
ball)?

S.

No.

E.

Which has lots of plasticine?

s.

(Points to ball.)

E.

Why do you think that one has lots?

S.

Fat.

E.

If we were to put this long one back again into a
ball, like it was before, and if we put the two
balls into the two glasses.

Do you think the water

would come up the same in the two glasses?
S.

Yes ..

E.

And now,

(Repeat.)

if' we put this round one into this glass

and this long one into this glass, do you think the
water would come up the same in the two gl.asses?
S..

No ..

E.

Which one would make the water come higher?

S.

(Points to ball.)

E.

Why would that one make the water come higher?

S.

Fat.
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Part 1 (Repeat)
E.

Now look, we're going to put this back agai.n into
a ball.
glass,

If we were to put this ball .into this
and this one into this gl.ass,

do you think

the water would come up the same in the two glasses?
S.

Yes.

E.

Why would i t come up the same?

S.

Level.

E.

What is level?

S.

Plasticine.

Part

E.

4
Now look,

we're going to break thi.s ball into a lot

of little peices.
plasticine into a

We're going to break up the
lot of little p1eces,

llke this.

Now i f we were to put this ball into this glass of
water,

and all these l i t t l e pieces here into this

glass of water,

do you think that the water would

come up the same in the two glasses?

s.

No6

E.

Which would make the water come higher?

S.

(Points to ball.)

E.

Why would that make the water come hi.gher?

S.

Fat.

E.

Do you think that the plasticine here in these l.i ttle
pieces will be the same as the plasticine here (in
the ball)?

S.

No.

E.

Which one wil.l have lots of plasticine?
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S.

(Points to balL)

E.

If' we put all. these little pieces here into this
gl.ass, and the ball i.nto this glass,

would the

water come up the same?
S.

No.

E.

Which woul.d come higher?

s.

(Points to balL)

E.

If' we made i t back again into a ball,

if' we put al.l

these little pieces back into a baLl, and if we put
the two bal.ls into the glasses of' water,

would the

water come up the same in the two glasses?

S.

Yes •

.E.

And now,

if' we put that rou_nd one into that glass,

and all these little pieces i.nto that glass,

would

the water come up the same?
S.

No.

E.

Which would come higher?

S.

(Points to ball.)

E.

Why would that come higher?

S.

Heavy.

Drawings
E.

Do you like to draw?

Here we have some pictures of'

the glasses and the bal..ls.
of' the glass.

comes

up~

This here is a picture

·rhis li.ne here shows where the water

Do you see?

to in the glass.

It shows where the water comes

Now i f we were to put this red bal.l

inside the glass of water; here is the red ball,

and

i t ' s sitting inside the glass of 111ater (.indicating
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sketch).

I want you to show me where the water will

come when we put the red ball inside the glass.
draw the line to show where the water comes.
right.

You

That's

Now we re going to put the littl.e brown ball
1

inside the other glass of' water.

There's the little

brown ball inside the glass of' water (indicating
sketch).

You draw the line to show where the water

comes when we put the brown ball. i.nside (levels
drawn unequal).

That 1 s right.

Now, we're going to

put these two yellow balls inside the gl.asses of'
water.

We'll put that yellow ball into that glass,

and that yellow ball into that gl.ass.

Here are the

yel.low balls inside the g.lasses of' water, you see
(indicating sketch).

You draw the line to show

where the water goes when we put the ye.llow balls
inside (draws for one sketch on.ly).

That's right,

now show me for the other glass (.levels drawn equal).
Wi.l.l the water be the same high in the two glasses?
S..

Yes ..

E.

Now we're going to make this one into the flat bal.l
again.

Here is the round ba.l.l sitting inside that

glass, and here is the flat ball, are you looking,
here is the flat ball sitting inside that glass.
You draw the line to show where the water comes
when we put them inside the glasses,

That's right,

you draw the line in (said to encourage child, who
is a little hesitant).

Now show me where the water

will come when we put the round ball inside (level
drawn higher for the round ball).

Do you think it

will be the same in the two glasses?
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S.

No.

E.

Which one will be higher?

S.

(Points to drawing of ball.)

E,

Why do you think that one will come higher?

S.

Heavy.

E.

Now we'll make this one into a long one like we had
it before.

Here is the long one inside the glass,

and here is the round one inside the glass.

You

draw the line to show me where the water will come
when we put them inside the glasses,
one (level drawn higher for ball).

And for that
Do you think

the water will be the same in the two glasses?
S.

No.

E.

Which one will be higher?

S.

(Points to drawing f'or ball.)

E.

Now we're going to break th.is one up into little
pieces, like we had it before (repeat as for other
cases).

You draw the line to show me where the

water will come (level drawn higher for ball).
the water be the same in the two glasses?
S.

Noo

E.

Which one is higher?

S.

(Points to drawing of ball.)

E.

Why is that one higher?

S.

Fat.

Will
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Example 2.

Subject H_2i.6

Stage III - Conservation

Introduction
E.

Now, you see these two glasses o:f water here?

Do

you think the water in the two g1asses is the same?

S.

Yes.

E.

Do you know what this is here?

S.

Plasticine.

E.

That's right.
plasticine.

What is this cal1ed?

Now you see these two bal.ls o:f
Do you think that they are the same

size?

S.

No.

E.

Which one is bigger?

S.

(Points to red ball.)

E.

What do you think would happen i ..f

we put the big ball

o:f plasticine inside the glass of water?

What would

happen to the water?
S.

It would get wet.

E.

But do you think the water would stay just like that,
where it is, or do you think it would come up
higher?

Do you think the water would come up higher

when we put the ball in?
S.

Yes.

E.

Why do you think the water would come up higher?

S.

Because this ball is in.

E.

And if we put this littl.e brown ball into this other
glass here, what do you think won1.d happen?

S.

It wou.ld get wet.

E.

And what would happen to the wat,r?

S.

It wonld

~£·
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E.

Would it come up the same as :for that ba.Ll (large
red)?

S.

No.

E.

Which ball would make the water come higher?

S.

(Po.ints to large red ball.)

E.

Why would that one make the water come higher?

S.

This one is b.Lg.

(Balls are put inside the glasses to demonstrate, and
the child is questioned as before.

His answers are

the same as .in the case of his prediction.)
Part 1
E.

Now you see these two yellow balls.

Do you think

they are the same size?
S.

Yes.

E.

If we were to put that bali into that glass of water,
and that ball into that glass o:f water, do you
think the water would come up the same in the two
glasses?

So

Yes.

E.

Why do you think it would come up the same?

S.

The balls the same size.

(The child is then questioned as to what would happen
i:f the red ball was put into one glass, and the yellow
ball in the other, and what would happen if the brown
ball was put into one glass, and the yellow bali. i.n the
other.

He answers correctly :for both questions that the

larger ball wou.ld make the water rise higher, giving
the explanation 'Because it is big' in both cases.

The
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comparison between the two yellow balls ls then repeated,
and the child states that the water will come up the same
high for both balls

'Because the two balls are the same 1 . )

Part 2

E.

Now look.
this,

I'm going to make this ball flat,

like

I'm going to push it down, and make it flat.

Now if I

were to put this round ball. into this

glass, and the flat one into this glass, do you
think the water would come up the same in the two
glasses?
S.

Yes.

E.

Why do you think it would come up the same?

S.

I see this one was round like that.

E.

Do you think that the plasticine here in this flat
piece will. be the same as the plasticine here
in this round ball?

s.

Yes.

E.

How do you know it is the same?

S.

I see this one was round first like this one.

E.

If we put the round one into that glass, and the
flat one into this glass, do you think they will
make the water come up the same?

S~

Yes.

E.

Or do you think one wil.l make the water come
higher?

Wi.ll one of these make the water come

higher than the other?
S.

No.

E.

How do you know it will come up the same?

S.

Because this one was round like this one.
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Part J
E.

Look,

we're going to make this one into a long one.

We're going to roll it out, see, and make it into
a long one.

Liko that.

Now, i:f we were to put this

round ball into that gl.ass

~

and this long one here,

we'll put it around and around so that it all goes
into the glass (twisting it around), i.:f we put the
long one all into that glass, do you think. the
water would come up the same in the two glasses?
S.

Yes.

E.

Or do you think one would come higher?

S.

The same (very de:fini t ely) .

E.

How do you know it would be the same?

S.

I see this one was round like this.

Part

E.

4
I:f we break this one up into little pieces, we
break it all up into little pieces like that so
we've got lots o:f little pieces.

Now i:f we put

this round ball into this glass, and all these
little pieces into this glass, do you think the
water would come up the same?
S.

Yes.

E.

1</hy do you think it would come up the same.

S.

This one was round like this one.

E.

And do you think that thi.s plasticine here will be
the same as the plasticine here, or do you think
that one lot will have more p.las ticine?

S.

Same.
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E.

And if we put these pieces into that glass,
round one into that glass,

and the

whi.ch lot do you think

would make the water come higher?
S.

The same.

Drawings
(The sketches were expl.ained to the child in exactly the
same way as in the previous example, and he was asked to
draw the levels in for each case.

The levels were

drawn unequal for the large red ball and the small brown
ball, but equal in all other cases.

In Part J he drew

a faint line across from the one sketch to the other to
mark the same level for the two glasses.

He was asked

in each case if the water would come up the 'same high',
and answered correctly in all cases.

He was not asked

for any further explanations, since at this point it
seemed quite unnecessary.)

Transitional Level
A complete recording of the responses of a subject
at the transitional level is not avai1.ab1e, but to
illustrate this level the following example is taken
from the score sheet.

In this case the experimenter's

questions have been considerably abbrevi.ated and the
inessential comments have been excluded.

All the

subject's answers and explanatlons were recorded as

fully as possible.

437
Appendix 6
Example

J.

Subject H 15/10

(In the Introduction,

Stage II -Transitional

the child correctly predi.cted that

the water would rise if the large bal.l. was placed
inside the glass 'Because the plasticine is big', and
that the water would come up a little when the small
ball was placed in the glass because 'The plasticine
is small'.)
Part 1

E.

(Two equal sized balls)

Same?

(i.e, Would the water rise to the same level

in the two glasses if the two equal sized balls were
placed inside.)
S.

Yes.

E.

Why?

S.

The plasticine are both same.

Part 2

(The ball compared with the flattened plasticine)

E.

Same?

S.

Yes.

E.

Why?

S.

The plasticine is same size.

E.

How do you know that?

S.

This one was same before,

Part J

(Ball compared with long)

E.

Same?

S.

No.

E.

Which will make the water come higher?

s.

The ball.
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E.

Why?

S.

Because it is round.

E.

Is the plasticine (in the ball and the l.ong one)
the same?

S.

Yes.

E.

Or does one have more plasticine?

S.

No.

E.

How do you know that?

s.

They were the same before.

E.

And would they make the water ri.se to the same
level?

S.

Yes.

E.

Or would one make the water rise higher?

S.

No.

E.

Why?

S.

They are both same.

Part

4

(Ball compared with pieces)

E.

Same?

S.

Yes.

E.

Or will one make the water come higher?

S.

No.

E.

How do you know that?

S.

The plasticine are both same.

E.

How do you know that?

S.

They were same before.
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Drawings
Drawing 1

(Large and small ball)

Levels drawn unequal.
Drawing 2

(Equal si.zed balls)

Levels drawn equal..
E.

Will the water come the same high in the two glasses?

S.

Yes.

Drawing J

(Ball and flat)

Level for ball drawn slightly higher.
E.

Will the water come the same high in the two g£asses?

S.

No.

E.

Which will make the water come higher?

S.

The ball.

E.

Why?

S.

Because the ball is round.

Drawing

4

(Ball and long)

Level for ball is drawn quite clearly higher than the
level for the long plasticine.
E.

Will the water come up the same high in the two
glasses?

s.

No.

E.

Which will make the water come higher?

S.

The ball.

E.

Why?

S,

Because the plasticine is round.
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Drawing 5

(Ball and pieces)

Levels drawn approximately equal.
E.

Will the water come up the same high in the two
glasses?

S.

Yes.

E.

How do you know that?

S.

This one was same as this.

Following this response the subject was questioned again
on Drawing 4.
E.

And in this drawing,

do you think the water will

come up the same high in the two glasses?
S.

No.

E.

Which will make the water come higher?

S.

The ball.

E.

When we had the long plasticine, did the long
plasticine have the same amount of plasticine as
the round ball?

S.

Yes ..

E.

So would they make the water come up the same high?

S.

No.

E.

Which would make the water come up higher?

S.

The ball.

E.

Why?

S.

Because the ball is round and heavy.

The questions are then referred to Drawing
E.

J.

And in this drawing, would the flat one make the
water come the same high as the round one?

S..

No

E.

Is the plasticine the same?

e
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S.

Yes.

E.

And would the water come up the same high?

S.

No.

E.

Which would make the water come higher?

S.

The ball.

E.

Why?

s.

Because the plasticine is round.
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PROPOSAL FOR STUDY OF ORDER EFFECTS
No systematic study of the effects of order in the
presentation of Piaget-type tests has been reported.
These effects are relevant to a number of the problems
that have been raised by the investigations based on
Piaget' s w·ork, which have been discussed in Chapter IX.
A systematic study of order effects would help to
resolve some of these issues, and would be important
for the investigation of whether or not Piaget 1 s tests
can be used to establish a natural ordinal scale of
intellectual development.
A proposal for such a study is outlined below.
I.

Proposed design for the study of variations in the
effects of experience with age, stage of development,
and intelligence.
Our findings and those reported by other

investigators (e.g., Beilin and Frankli.n [1962]) have
suggested that the effects of experience in the test
situations (i.e., order effects) may vary according to
the age, stage of development, and intelligence of the
child.
A study of these effects could be carried out as
follows:
l.

Pre-test a group of children f'rorn, say, five to seven

years,

on one test,

e.go, Conservation of quantitye

(The

age would depend on the group of children tested and the
tests to be used.)
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2.

Apply a standard intelligence test.

J.

Classify the children according to age, stage of

development, and intelligence,

For a group of

children from five to seven years the following
categories would be distinguished:

6 years

5 years

Age
Stage

Non-conservation

Intelligence

High I.Q.

7 years
Conservation

Transitional
Medium I.Q.

Low I.Q.

This classification would give a total of 27 groups.
In order to have approximately equal numbers in each
group some selection from the initial group pre-tested
would be required.

If a minimum of approximately five

children in each group were set, the final sample would
consist of approximately 135 children.

4.

Apply a series of five or six tests.

These tests

should be of approximately equal difficulty, and for a
five to seven year old age group should be based on
concrete operational structures.

5.

Apply a post-test to all the chi1.dren.

This could

be a repeat of the initial test, or a variation of the
same basic problem.
(The purpose of this proposed study is to investigate
the variations in improvement from pre-test to post-test
according to age,

stage and intelligence.

However, if

one wished to determine whether improvement was due to
practice effects [i.e., practice on the pre-test alone]
or to genera1.ization [i~e~,

experience on the
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intervening tests] it would be necessary to test q.
control group on the pre-test and the post-test only.)

6.

Measure improvement from pre-test to post-test in

terms of percentage achi.eving conservation,

or in

terms of percentage showing improvement (i.e., including
improvements from non-conservation to transitional
responses).

7•

Apply Sutcliffe's (1957) method of multiple

contingency analysis to study the interaction between
improvement from pre-test to post-test and each of the
other variables (i.e., age, stage, intelligence and the
interactions between these variables).

(Sutcl.iffe's

example [2b] would be applicable to this case,)
II.

Proposed design for the study of sequential and
positional order effects.
If a series of tests is administered to a group of

subjects the performances on any particular test may
vary according to:
1.

The number of tests which have preceded it (i.e.,
its rank order or position).

2.

Which particular tests have preceded it (i.e., its
sequential order).
In a series of Piaget-type tests we would expect

both positional and sequential order effects to be
operating.

For example, in the case of the tests on

quantity, weight and volume, performance on the test on
weight may vary according to whether it is presented
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first or second in the series, and according to whether
it is preceded by the test on quantity or the test on
volume~

It would also be expected that order effects would
vary according to the particular test involved.

For

example, little or no improvement with experience may
be found for the more difficult tests, such as area or
volume, regardless of how many or which tests have
preceded them, while other tests such as quantity may
show very marked improvements with experience.
Studies of the effects of positional or sequential
order and the particular test involved could be
undertaken as follows:
A.

Positional order
A series of tests would be administered to different

groups of children so that each test is administered in
each possible rank order.

Using a Latin square design,

the number of groups required would be equa.l to the
number of tests in the series.

The tests included could

be of varying difficulty, and depend on both concrete
and formal operational structures.
For a series of six tests (e.g., conservation of
quantity, weight, volume, length, area and number) the
procedure would be as follows:
1.

Administer a pre-test to a group o.f children of the

required age.
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2.

Apply standard intelligence test.

J.

Select six groups matched for age,

development and intelligence.
restricted to the age,

stage of

(The sample should be

stage and intelligence levels

where the effects of experience are most consistent,
and separate studies should be undertaken for those
groups where order effects vary markedly with these
factors.

About 10 to 20 children could be included in

each group. )

4.

Administer the series of tests in the six different

orders to the six matched groups.

5.

Apply Sutcliffe's method of multiple contingency

analysis to study the interaction between success on
each test and positional order,

the test involved,

the group of subjects, and the interactions between these
three variables.

(Sutcliffe 1 s example [2b] would be

applicable to this case.)
B.

Sequential order
In this case,

the tests would be admi.nistered to

separate groups of children in each possible order and
sequence.

Such a study could only be carried out for a series
of three to four tests.

The number of groups required

for any series greater than this would make such a study
impractical.
A study of sequential order effects would be
particularly suitable for the tests on quantity, weight
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and volume,

For a series of three tests there would be

six possible sequential orders.
The procedure for such a study would be precisely
the same as in A above, but in this case sequential
order would replace positional order effects.

The same

method would be applied to the analysis of the results.
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