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ABSTRACT

The purpose of the study was to explore the feasibility of
training conservation skills to a group of Black 7 - 8 year old
children enrolled in a primary school in the Gugulethu township,

a Black residential area in the Cape.

From a group of 100 children, 60 subjects were selected on the
basis of failure to conserve as measured by Piagetian conser-
vation tasks. One of the conservation tasks was employed for

training the subject to be able to conserve.

A pre test/post test experimental design was used in a six phase
experiment; assessment of possession of conservation concepts
through the aid of Piagetian tasks of conservation of substance,
weight, number and length; assessment of intelligence with the
aid of the New South African Individual Scale: assessment of
mental ability using the Draw-a-person test; group training with
different methods of teaching on length conservation;  immediate
post test to determine effectiveness of training and transfer to
other tasks and a delayed post test to four weeks after training

to assess retention of training effects.

The 60 non-conservers were assigned to three experimental groups
of 20 subjects. Each of these groups was trained on conservation
of 1length wusing a different method of training, namely, a
demonstration-recitation method, limited manipulation and full
manipulation methods. Furthermore, the three groups were
divided 1into high and low lévels of intelligence according to
their IQ scores. An attempt was made to match the subjects on
age and IQ score. The children were interviewed individually for

all assessments of the pre tests and post tests.
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Training was instituted with the aid of familiar materials to
enhance development of conservation cdncepts. The three training
sessions ran consecutively over three days. The teaching aids,
together with an explanation of the rules of invariance were used
to.facilitate understanding of the concept of conservation. The
group that was trained with the wuse of the demonstration-
recitation method, could only observe the demonstrator, listening

to an explanation provided, and repeating these as required.

The 1limited manipulation method of training allowed each group
member a chance‘of being a demonstrator, and of manipulating the
training material. The full manipulation method permitted a
higher 1level of activity, each subject handling his or her own
material. All subjects had an intensive training on variance of
matter, with emphasis on identity, reversibility and compen-
sation. The three training methods allowed varying degrees of
activity - from passivity in the demonstration-recitation method,

to high activity of the full manipulation method of instruction.

Analysis of variance was utilized to explore effects of the
methods of training on acquisition of conservation, effects of

intelligence levels and the interaction of the two variables.

Kendall's test was employed to examine the degree of conservation
in relation to the degree of activity as defined by the methods

of instruction for each subtest on conservation.

Kendall's test was also used to assess the frequency of conser-
vation in relation to methods of training. Analysis of variance
was used to explore improvement or regression in conservation
over a four week period after training, 1in relation to the three

methods of training and the high and low levels of intelligence.
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Emergence of patterns of conservation were observed in subtests.
No significant differences were identified on performance of the
high and low levels of intelligence. There was a significant
training 4and transfer effect from non-conservation to full
conservation. The Aspecifié training effects on length
conservation transferred to conservation of substance, weight,
number and‘liquid guantity. The results of the immediate post
test reflect the status of conservation of the demonstration-
recitation, limited manipulation and full manipulation groups as

follows: 60%, 65% and 55% conservers respectively.

In the delayed post test, the status of conservation was
maintained by 70% conservers in the demonstration group, 65% of
the limited manipulation group and 65% of the full manipulation

group.

- The study demonstrated feasibility of training non-conserving
Black children to conserve. This finding is in consensus with

previous research on non-technological societies.

The study highlighted the importance of the role of the mediator
and intensive training 1in understanding the principles of

identity, reversibility and compensation for variance of matter.

From the findings, the flexibility of the children of different
levels of intelligence 1in relation to different methods of
instruction wés discussed with reference to «culture and the
measures of intelligence. The status of conservation achieved by

these children from their training was also discussed.



PREFACE

Whilst Piaget has documented the constraints imposed upon
facilitation of cognitive skills in a developing child, one would
contend that different schools of thought appear to be related to
certain periods and places in history. The initial publications
on feasibility of training Piaget's concepts of consecvation
(1959 4“1971)'were in consensus with Piaget, claiming nod leacrning
of these concepts (Brainerd 1983). In support of these
researchers, Flavell (1963) comménted that even when a behaviour
change does occur, it is superficial ({Ausubel, Novak and

Hanesian 1978).

Subsequently, several researchers, mostly in America, challenged
the 1idea and showed evidence of learning in number conservation

(Brainerd 1983; Wallach and Sprott 1964).

Certain studies,, reported to be successful, employed rule

instruction through perceptual demonstration {(Smith 1968).

Subsequently, researchers accentuated the training methods of
Piagetian concepts where self-discovery was recommended as
opposed to the tutorial procedure (Wohlwill and Lowe 1962;

Flavell 1963).

Research that was conducted by Inhelder and Sinclair (1969),
and Inhelder (1956) using the self-discovery method has been

reported to have been successful (Brainerd 1983).

With regard to training wmethods, one would conclude that
contradictions were evident in some reports. Obsecrvational

learning, rule instruction and corcrective feedback were regarded
g
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as being effective, whilst tutorial procedures were unsuccessful

(Brainerd 1983).

However, after the year 1971, certain guestions were answered.
Experimental findings by Brainerd (1971, 1977, 1982) on conser-
vation training proved to be a success both in transitional and
pre-operational children. The success seemed to be attributed to
~ training - tgchniqugs such as attentional .trainlng” verbal rule
instruction, observation of skilled models and corrective
feedback, and one question only experiments {Brainerd 1983;
Johnson and Howe 1978; Botvin and Murray 1975; Fischer and Pipp
1984; Weiss, Barstis and Ford 1977: Hooper, Wanska., Paterson
and De Fran 1979; 'Johnq Dambe, Polhemus and John 1983; Schiff

1983; Golomb and McLean 1984; Shea, Ogaiea and Bagara 1983;

Goodnow and Bethon 1966; Samuel and Bryant 1984).

In an earlier study that investigated the effects of 1instruction
on length and area, both the experimental and control groups
showed improvement (Flavell 1963). - The researchers proposed
that the pre test may constitute a training experience - hence

the post test improvement in the control group.

Numerous studies on mentally retarded children lend support to
feasibility of training conservation skills (Bilsky, Gilbert and
Pawelski 1978; Brooks and McCauley 1984; Keasey and Charles
1967; Feuerstein 1979; Borkowski and Varnhagen 1984; Fabre,

McManis and Stanton 1978; Kahn 1976).

Cross-cul tural studies by Dasen and Heron (1980) have
substantiated certain issues and trends with regard to cognitive
development, as demonstrated in their research. They have

highlighted the competence/performance issue whereby a skill



ix

remains hidden (£ unused”v and they have also indicated the
universality of stages of cognitive development at different
developmental rates. Reynolds (1984) explored the cognitive
development of children in a squatter camp of Crossroads in the
Cape, analysing the 1link between society and the <child, and
concludea that people proceed at different speeds through the

stages of cognitive development.

In support of the above, Ausubel, Novak and Hanesian (1978)
maintain that because the rate of development isvipartially a
function of environméntal stimulation, the age range in which a
developmental stage occurs is inclined to vary from culture to
gulture. Various writers are in agreement with -this notion
(Tomlinson-Keasey, Eisert, Kahle. Hardy-Brown and Keasey 1979;

Feuerstein 1979; Mays 1983).

However, intensive educational intecrvention for the disadvantaged
in the United States is reported to have failed, thus bringing
into question the value of environmental stimulation in certain

societies (A. K. Jensen 1969).
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CHAPTER ONE

THE CONCRETE OPERATIONAL STAGE AND CONSERVATION

In his attempt to investigate acquisition of knowledge in
children, Piaget has identified certain stages of development,
one of which being the concrete operational stage. This stage of
cognitive development is usually reached by the age of 7-8 years

(Piaget and Inhelder 1969: Bogden 1979; Flavell 1977).

1.1 Definition of Conservation

An index that a child has reached the stage of concrete
operations 1is the ability to understand conservation of

matter. The achievement of conservation is conceptualised

as the subject's realisation that certain properties of a
system remain the same, in spite of transformation performed
within the systen. In terms of sequence of conservation
tasks, the child is expected to discover the conservation of
substance at the age of 7 or 8 years, conservation of weight
is attained at 9 and 10 years of age, and conservation of

volume reached at the age of 11 or 12 years (Piaget and

Inhelder 1969: Kahn 1976).

Around the age of 4 or 5 years, the child's judgement of
amount is perceptual, it is only at the age of 5 or 6 years
that he begins to wvacillate 1in his response to the

conservation problem.

The learning of the <conservation skill, 1is a gradual
process, taking place through substages within the concrete
operational stage (Dasen and Heron 1980). The child, in his
arguments for his judgement, may demonstrate either

negation, identity response or an argument that indicates



compensation or reciprocity. During the development of
cognition, the <child progresses from failure to conserve
through a transitional stage where he vacillates 1in his
responses, to a final stage of being able to conserve. The
failure to conserve may be attributed to the tendency of the
child to focus on one dimension. The ability to maintain
invariance of one quantitative property or dimension of an
object after a spatio temporal transformation, results from
the child's ability to impose an appropriate operative
structure on perceptually misleading information (Piaget

1969).

Concrete Operational Stage

Piaget's Model

According to Piaget, this is a period that begins when
physical actions start being internalized as mental
operations or actions (Beard 1969). A child at this
stage, 1s expected to think‘ logically about tangible
situations or events as evident in arranging objects in
sequential order or when objects have to be compared in a

logical relationship with each other.

The cumulative experience of the preoperational stage;,
provided the child with mental operations which enable him
to appreciate relationships. In the absence of mental
operations, the <child depends on perceptual judgement
centering on one aspect of the problem. The transition
from 4 to 6 years of age is conceived as a major one, when
the first "functional logic emerges from which the full

concrete operational structures will ultimately be
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1.2.1.2

assembled" (Case 1984:26). A child in the
concrete operational stage, 1is capable of working well
with the concrete and real and has the potential to apply

the rules to new things.

Cognitive processes

In the course of the child's cognitive devélopment in
his environment he is constantly thrown into disequi-
librium. However, due to autdregulation, he is able to
assimilate new material and thus maintain equilibrium.
Piaget has emphasised this dynamic equilibrium whereby
an organism is endowed with the "principle to avoid the
pathology of durable disequilibrium” (Rothman 1977:34).
Dynamic equilibrium is a purposive behaviour which is
regarded as intelligence, and it is self regulatory in
-the child's environment demonstrating a feedback
mechanism.

Self regulation 1is considered as being universal with
all kinds of mental activity from perception, memory and
anticipation to scientific thought. The interaction of
the neurological structures and experience results 1in

the emergence of cognitive structures.
Processes in Piaget's theory

Piaget perceives symbolic 1logic as arising out of

elimination of inconsistency through equilibration.
Other researchers refer to this inconsistency as
cognitive conflict, which has also been conceptualised
as cognitive dissonance (Flavell 1963). Processes that

are reported as being responsible for progressive




changes in cogaitive deyelopment are assimilation,
accommoda tion and equilibration. Piaget regards
cogni tive development as a stage wise sequential
acquisition of fundamental, broadly generalised

structures of cognitive actions (Flavell 1984).

The child at this stage demonstrates certain features of
reasoning, egocentricity .is . lost,. intuitive thinking
yields to an integrated model of using representation.
This 1is a stage considered appropriate for formal
education and also accorded a certain status 1in some

cultures (Reynolds 1984).

It has been well documented that knowledge of the time-
table of 1intellectual development should facilitate
scientific grade placement of subject matter,, for
example, knowledge of development of number and spatial
concepts would make easier grade placement of subjects
such as ma thematics and science. The. concrete
operational period is crucial for the undéfstanding of
ma thematics. Piaget's 1invariants such as dynanic
structurations, assimilation and accommodation have been
reported as resulting in new adaptation, achievement of
equilibrium. The acquisition of equilibrium further
leads to more refined cognitive structures building upon
earlier structures {Ausubel, Novak and Hanesian 1978;

Feldman 1977).

1.2.2 The Neo-Piagetian Theory
In terms of this orientation, the children's intellectual

functioning at different stages of development is seen as



a sequence of increasingly sophisticated mental structures
(Case 1984). The focus in this discussion, is 1in
transition from one stage to anothec, from 4 to 6 years of
age. In this theory, the child's mental structures are
modelled by the concepts employed in information
processing and computer simulation, .whilst Piaget uses

symbolic logic in his theory.

i.2.2.1. Processes in the.Neo—Piagetian Model
At the age of 4 to 6 years, it is believed that certain
changes take place as a result of the child's ability to
assemble executive control structures. These control

structures are considered a mental blueprint or a plan

for solving a class of problems. Theée structures have
the following properties a representation of the
problem situation, conditions for which the plan is
appropriate; a representation of the problem

objectives towards which the plan is directed and also a
problem strategy from the problem situation to the

objective.

The 1intellectual functioning of the preschool child is
dependent on these representations of the tasks of thtis
period. The <c¢hild has to take into consideration the
problem at issue” the goal and how to accomplish the
objective. If thé child is provided with the appro-
priate eiperience” he should be able to aoply the
relevant control structure ({Case 1984). Certain
processes that have to be employed to a particular
physical and social environment in ocrder to rceach a

specific goal are problem solvingy exploration,,



imitation and mental regulation.

As the child progresses towards the age of 6 years, one
finds complexity in structures applied to tasks. It has
been established that the period between 4 to 6 years of
age 1is marked by a shift from dimensional thought to
relational thought. Minor qualitative changes take
place with new control structures integrated resulting
in a.neW'ﬁnit éf théught. The progressive chéﬁges that
take place have been ascribed to a number of structural
changes within the general systemic constraint, imposed
by the size of the subjects' short term storage space

(Case 1984: Sharratt 1986 and Brainerd 1983).

It has been suggested, that the increase in age of the
child 'is related to increase in the short term storage
space and decrease in the amount of operating space.
Operational efficiency accounts for the decrease in
operating space {Case, Kurland and Goldberg 1982:
Flavell 1984). The child's processing limitations are
aligned with the c¢child's age and neurological

development (Flavell 1984).

Conservation Concepts

One of the characteristic features of the stage of concrete
operations is the grasp of the idea of 'conservation'. The
child attains this status through appreciation of
reversibility of matter in his logical operations.

With the awareness of compensation in dimension, that a loss
in one dimension is compensated by a gain in anothecr, the

concept of conservation is acquired.
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The achievement of these abilities results in complexity of
the child's cognitive structures, though he is still
confined to concrete experience of reality as opposed to
hypothetical reasoning of the formal operational stage.
Conservation does not emerge in a unitary fashion in all
kinds of problem solving tasks and materials. The order of
emergence has been identified as the conservation of mass,
weight, number and volume (Ausubel, Novak and Hanesian 1978;

Bogden 1979; Piaget and Inhelder 1969).

The ability to achieve higher «cognitive structures is
attributed to the generating power of equilibration which is
dependent on activity and experience. Equilibration implies
"a change in the duration of increasing stability,
consistency and completeness of behavioural structures"
(Ausubel, Novak and Hanesian 1978:239). Universality of the

sequence and order of development is ascribed to maturation.

Research on conservation

The studies conducted in the area of conservation in other
cultures, have shown certain disparities that may be
pertinent to the developmental psychologist and
educationalist. In a study of 6 and 7 year old Wolof
children in Senegai on conservation of 1liquid quantity,
certain qualitative factors were noted. The children, in
their Jjustification answers, said that there was more
water because the experimenter had poured it himself.
When the action was carried out by the children

themselves, they were able to show conservation answers.

The 1initial failure to conserve was ascribed to the
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magical poweré of the experimenter (a stranger) (Dasen and
Heron 1980). Another factor related to the failure to
consecve was the phrasing of the guestions. The
unschooled <children were wore subject to failure to
consecrve in compacrison to schooled children (Rogoff 1980).
This failure to conserve has also been gquoted as being due
to the communication problems within the experimental

situation (Gold 1983: Golomb and Mclean 1984).

A pseudo-conservation in 7 to 9 year old unschooled
Algerian children, has been reported on conservation of
ligquid quantity. Although these children's responses
demonstrated conservation, they failed in the
justification of their answers which was characteristic of

pre-operational children.

Apparently these children initially ignored the perceptual
dimensions; after they were given a task to pour water

into another container they became aware of the perceptual

differences in the containers. However, these children
only considered one dimension. It has Dbeen suggested
that this oseudo-consecvation mwmight be a universal

substage occurring at a very young age in Western children

(Dasen and Heron 1980).

Horizontal Decalage

This implies that various conservations ace not attained at
the same time {Bogden 1979). There 1is a progressive
sequence whereby a child extends the conservation strategy
to various domains (Onyehalu 1985). A segquence of emergence

of stages often seen in Western populations has been conser-



vation of guantity, weight and volume. However, a study of

Australian aborigines demonstrated that conservation of

weight was easier than conservation of gquantity. Oon
replication of these studies in the same 1location, there

were conflicting results. Further, the individual results
showed discrepancies in findings compared to group averages

{Dasen and Heron 1980).

The Competence/performance Factor

Competence 1is regarded as the degree to which a .given
operation has developed in a child, whilst performance would
refer to the likelihood for the given task to be called into

action in a given cultural setting (Dasen and Heron 1980).

The competence - performance issue suggests that the child's
response to a Piagetian task may not be a true reflection of
a cognitive structure. It has been established that little
effort is necessary to elicit latent competence in
conservation as shown by West Berlin non-conservers who were

able to conserve weight and volume after a pretest.

A group of Algerian illiterates also progressed from non-
conservation to operational performance during a testing
session. It is thought that culturally deprived groups
possess the same underlying competence, the difference lies
in the performance which is a function of the situation and
cultural context in which the competence is expressed (Dasen

and Heron 1980).

The task performance of children in the concrete operational
stages seems to be related to the function and contextual

aspects 1in which the child is operating. It has Dbeen
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pointed out that when Piaget mentioned conservation as a
necessary condition for concrete operational activity, he
did not 1imply performance on these tasks which may not be
important for the survival of other groups (Heron and

Kroeger 1980: Reynolds 1984).
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CHAPTER TWO

COGNITIVE DEVELOPMENT AND MEMORY

Definition

In view of the psychological processes involved in
acquisition of knowledge, one needs to examine <cognitive
development. Cognition is regarded as the interpretation of
sensory events, their registration and efficient retrieval
from memory: the ability to manipulate schemata, images,
symbols and concepts in thinking, reasoning and solving
problems; and the acquisition of knowledge and beliefs

about the environment (Mussen, Conger and Kagan 1974).

Piaget conceptualised cognition as involving a period of
formation (genesis) and a period of development, from early
relatively simple thinking to more mature and complex
abilities. One 1is able to observe a progression of

organisation of cognitive abilities.

Memory

This refers to the storage of experiences for a period after
they have ended (Mussen, Conger and Kagan 1974). Two kinds
of memory have been distinguished - short term memory and
long term memory. Short term memory refers to a memory
trace that is available for a maximum of 30 seconds, and

typically for a shorter period of time (Ibid 1974).

For retention of information over a long time, the child is
expected to be able to actively transfer information from

short term memory to long term memory.



It has been suggested, that without special control
processes .to encode information in short term memory, it
cannot be retrieved at a later stage (Mussen, Conger and

Kagan 1969).

Factors related to memory, are the capacity to sustain
attention, availability of vocabulary, images and concepts

that are associated with the events, and the aid to keep

them in memory. Certain factors that control memory have
been identified as selective attention and focussing
attention. Anxiety, distracting stimuli and interfering

thoughts, have been quoted as having a negative effect on
memory by deflecting attention from relevant incoming

information (Mussen, Conger and Kagan 1969).

Other pertinent factors are, that memory and vocabulary size
improve with age in relation to the number of words
remembered. Consequently, children from 1linguistically
impoverished environments, are reported to perform poorly on
memory tasks involving language (Mussen, Conger and Kagan

1974; Flavell 1984).

.

The Cognitive Developmental Theory

The main proponent of this theory Piaget, maintains that the
child actively selects the experiences he wishes to
understand and exploit. From these experimental encounters
the c¢child develops beliefs, thoughts and ways of problem

solving. Piaget asserts that the goals of development

~include the ability to reason abstractly, to think about

hypothetical situations in a logical manner, and to organise

rules into complex higher order structures (Mussen, Conger
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and Kagan 1969, 1974).

The Neo-Piagetian Theorists

These theorists who belong to the information processing
movement, state that there are age linked constraints or
limitations on the child's cognitive and learning
capabilities. These theorists seem to be in consensus with
Piaget 1in the notion that, as the child grows older, the
constraints become less, and the child's cognitive and
learning capabilities increase (Flavell 1984). The
constraints are ascribed to limitation in the size of the
child's short term storage space. Case (1984) models the
child's mental structures in terms of concepts that have
been developed in the field of information processing and
computer simulation, as opposed to those developed in the

field of symbolic logic of Piaget (Case 1984).

In an'effort to illustrate his position, Case cites one of
the major changes in cognitive development, as the ability
to assemble executive control structures for solving
different classes of problems. The term 'control

structure' refers to a mental blue-print or plan for solving

problems.
The key words in the information - processing movement are
the terms -~ short term space for immediate recall of

information; storage space which refers to the hypothetical

amount of space possessed by a subject for storing

information, operating space referring to a hypothetical

amount of space available for executing intellectual

operations, and a total processing space that refers to the
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subject's total central processing resources that is the sum
of the subject's storage space and operating space (Case,

Kurland and Goldberg 1982; Case 1984).

Discussion on Information Processing in Relation to Short-

-

term Memory

Cognitive development, as observed above, encompasses
concepts such as short term storage, encoding and retrieval
of information from long term memory. Research has proved
that memory variables exert a powerful influence on a
child's performance on cognitive tasks. This is illustrated
by the short-term memory, which prescribes the number 6f
items that can be retrieved on an immediate recall test,
after one study trial (Brainerd 1583). Mentally retarded
children have been reported to have very short memory spans.
Correlation has been found between individual measures of
memory span and individual Piagetian tasks (Brainerd 1983;
Case 1984). Other findings suggest that short-term memory
failures are responsible for errors in Piagetian measures

(Case 1984).

Thus it appears that the development of short-term memory
accounts for age variation on performance of tasks. Case
suggests that there is a two year lag between the emergence
of control structures at the age of 4 years, and the
integration into hierarchical superstructures at the age of
6 years. The delay in integration is attributed to the size
of the child's short-term space, which sets limits to the
effectiveness of invariant structures. In addition, as the
operating space becomes more efficient with development, the

amount of operating space 1is decreased since the function of
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the space devoted to executing basic operations is reduced.
As a result of this activity there is more space for short-
term storage {Case, Kurland and Goldberg 1982; Case 1984;

Flavell 1984).

This approach highlights the age related constraints oc
limitations on the child's cognitive and 1eécning abilities.
Whilst: Case considers the -constraints as a function of - the -
size of the child's short-term space, Fischer regards the
age limitatioﬁ as being due to the wupper 1limit on the
complexity of thé skills that the child can construct and

control (Flavell 1984; Fischer and Pipp 1984).

However, the Neo-Piagetian theorists seem ﬁo be in agreement
with Piaget that the degree of myelinisation of nerves sets
the developmental ceiling on operational efficiency at any
age {Piaget 1972; Case, Kurland and Goldberg 1982;

Ausubel, Novak and Hanesian 1978).
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CHAPTER THREE

HIGH AND LOW INTELLIGENCE SCORES

The problem of high and low intelligence scores needs to be.
addressed, since the stuay involves the training of children of
different 1I.Q. levels on conservation skills. It is assumed
that children of high and low I.Q. levels may respond differently

to different methods of training.

On the other hand, this division may be theoretical in the sense
that the children in the current study attend a normal school;
hence one would not expect a vast difference in the performance
on the intelligence test. The creation of the different
categories of intellectual functioning is essential so as to

observe their response to different methods of training.

This exercise 1is pertinent to the study in the sense that it
affords the researcher an opportunity to explore a method that
would be appropriate for the facilitation of cognitive

development of low intellectual functioning individuals.

The aim of devising intelligence tests was to measure individual
differences to predict academic performance. This exercise
ensured that the children were able to be catggorised as either
fully educable, educable with special help in school or retarded
to the extent of being unable to benefit from public schooling
(Anastasi 1976, Hetherington and Parke 1979). It is necessary
that factors that may influence intellectual performance be

examined.
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Factors Influencing the Intelligence Scores

3.1.3

Undernutrition
One of the variables that has been claimed to affect

performance on I.Q. tests is malnutrition:; undernourished

‘children in Mexico showed that they had reduced  sensory

motorskills and capacity to associate across modalities
compared to children of rich parents in the same country.
They demonstrated deficits which manifest themselves 1in

I.Q0. tests (Rose 1972, Warren 1973).

From these findings it has been suggested that low TI.Q.
scores are associated with a low socio-economic background
of the parents. Children from impoverished environments

are likely to suffer nutritional disadvantages.

It ‘haé been discovered that the. brain structure and
chemistry determine intellectual performance. In addition
both factors are affected by immediate environmental
influences including those extending beyond the present
generation 1into the past. These influences have been
conceived as trans-generational effects that may affect
performance on intelligence tests. The problem of protein
starvation affecting brain growth, which is rife in
developing countries, 1is compounded by the issue of
rearing children in overcrowded homes and schools. The
culture of poverty through unemployment perpetuates a
vicious circle of undernutrition (Evans, Bowie, Hansen,
Moodie and Van der Spuy 1980). This results in a
physiological. insult on the developing brain of the young

child with disastrous consequences on intellectual
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functioning (Stoch and Smythe 1967).

Cognitive Style

Another factor that is pertinent to this discussion is the
cognitive étyle of the child, 1in the sense that the
approach in problem solving may be a decisive factor on
his/her performance on the intelligence test. It is well

documented that differences 1in the cognitive style of

children from various societies result in differences in

development of intellectual abilities (Dasen and Hefon
1980). Children show avpreferred cognitive style that may
be related to differences in-motivation (Hetherington and
Parker 1979). Cognitive style does not refer to the level
of 1intellectual ability as much as to the manner in which
cognitive functions are executed. These cognitive styles
reflect individual differences among children, and
systematic changes with age have been associated with a
variety of social and cognitive aspects {Weiss Barstis and
Ford 1977; Shinn-Strieker 1986). Impulsivity, as one of

£

the cognitive styles, manifests as a rapid response to
answering questions resulting in many errors. On the other
hand, individuals who are reflective in their cognitive
style evaluate their answers slowly with accuracy. The
children who are reflective have been reported to be
superior compared to the impulsive on certain standard

tests of discrimination learning, reasoning, memory and

Piagetian measures of conservation.

The Cultural Factor and Intelligence Score
Performance on all tests appears to be influenced, to a

certaln degree, by cultural factors. The Lintelligence
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quotient is <conceived as a measure representing the
interaction of many factors including those of innate
capacity and experience. Some intellectual abilities are
reported to be more influenced by experiences than others,
and that there may be individual differences in
vulnerability to environmental influences (Hetherington

and Parke 1979).

Certain non-intellectual behaviour associated with
temperamental or personality factors way shape the
expression of inherited intellectual capacities. There

are variations 1in the quality, amount and pattern of
stimulation of children in different environments.
Children from isolated communities and low socio-economic
class and from the minority group have been found to show
deviations 1in their intellectual performance. In these
communities .there is a tendency for educational ana
economical deprivations. Children from the above
communities and those from rural areas have been found to
have intellectual deficits ({Dasen and Heron 1980;
Biesheuvel 1943; Stoch and Smythe 1967 and Girardeau
1971). Studies conducted on children of the Blue Ridges
mountains in Virginia have revealed that they had 1lower
I.0Q. scores compared to those of nearby villages

(Hetherington and Parke 1979).

It has been suggested that different environments
stimulate and facilitate development of different
éognitive abilities. There are certain cases where the

influence of cultuce results in superior pecformance 1in
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certain abilities of primitive societies. A typical
example is the case of the Pulawat islanders with a
primitive culture and little technology, who possess an
exceptional navigational system (Hethertngton and Parke
1979). Although those islanders would be unable to
perform in any 1intelligence test, their navigational
skills plaqe them at the level of formal logic operations

in terms of their deductive reasoning.

Although Jensen (1973) has identified deficits in both
verbal and non-verbal TI.Q. in Blacks fcom poor
environmental circumstances, he denied the role of the
environment with the belief that evolution is responsible
for the biological difference 1in abstract reasoning.
Amongst other explanations that have been forwarded to
account for the disparities in I.Q. performance is the
social mobility, 1in the sense that parents of the lower
class 1individuals might have lacked essential skills to
stimulate the necessary cognitive skills from an early

age.

A study conducted by Mercer (1972) demonstrated that when
an I.Q. score of 84 or 75 was employed as a criterion to
define mental retardation, many individuals labelled as
retarded were functioning adeguately in their roles
according to the adaptive behaviour scale. However, the
subjects who scored below I.Q. 70 were 1likely to be
functioning inadeguately in their environment. The
studies conducted on Blacks of different classes in the

United States revealed that the socio-economic status has

an influence on I.Q. scoces.
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What transpires from the above factors is that the
influence on I.Q. may result in a low global I.Q. score.
The latter may not be a true reflection of the actual

mental ability of the child relative to his/her culture.

The Developmental Approach

The developmental approach in terms of low I.Q. score,
takes cognizance of individual differences in <cogntitive
functioning as being due to differences in the
developmental stage and not due to individual differences
within a stage (Heal 1970; Scott 1978). The
developmental retardation concept implies the potential
for a mental growth spurt where appropriate treatment 1is
provided. The reasoning abilities of‘children of 1low
intellect are regarded as being characterised by fixations
in operational activities at different stages of

development (Kamhi 1981: Stephens and McLaughlin 1974).

Studies conducted by Stephen and McLaughlin {(1974) using a
battery of Piagetian tasks have shown a significant
difference between 1individuals of average and 1low I.Q.
The distinguishing factor 1identified between the two
groups involves categorising and reversibility in tasks of
conservation and classification (Kamhi 1981). However,
both groups traverse the same stages of cognitive
development in the same order, differing in the rate at
which they progress and in the wultimate ability .they

attain (Weisz and Zigler 1979).

Certain aspects which appear to be related to 1low I.Q.

scores as measured by intelligence tests, are places of
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residence e.g. slum areas and the behavioural interaction
in the child's environment. From the above discussion it
is evident that many variables determine.the global TI.Q.
score of the child. Amongst variables involved 1ia the
development of 1intelligent behaviour are the amount of
income, number of children in the familys number of books

and magazines and the father's occupation.

1

The performance ‘on the test 'may be influenced oy
situational emotional and experiential factors (Girardeau

1971; Hetherington and Parke 1979; Jensen 1969).

The differences iﬁ performance on intelligence tests can
be looked upon as being due to a variety of causes (Brooks
and McCauley 1984; Mays 1983; Reschley and Jipson 1976;
Haywood 1970). Although I.Q. scoreé vary they can be

modified by experience and by intervention programmes.
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CHAPTER FOUR

CULTURE AND MENTAL RETARDATION

It has been established that cultural factorsinfluence Qhat,
shall be learnt at different ages of development. As a result, a
different cultural environment gives rise to different patterns
of ability (Grant 1972). Cultural differences, language and
education are expected to either accelerate or delay the
chronological age at which stages of cognitive development are
attained (Dasen and Heron 1980). Certain factors related to

mental retardation have been discussed by several writers.

4.1 Environmental Influences

The term 'environment' has been employed with reference to
many factors and events which include pre-natal condition,
nutritional factors, housing conditions, social interaction
and income. The emphasis is on the manner by which the
learning experience of the child is affected. Social and
cultural factors have been guoted as being important in the

cognitive development of the child (Piaget 1966).

Piaget has recognised the role of social transmission in the
development of cognitive abilities besides the spontaneous
and endogenous factors (Piaget 1966; Reynolds 1984 and

Onyehalu 1985).

The developing <child 1is exposed to social exchanges
operating between other children and adults during the
socialisation process. These interactions may be related to
the cognitive functions of the child. Intellectual

development results from activities such as exercising,
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experiencing or acting upon the environment (Piaget 1966;
Jensen 1969). Piaget considers the equilibration factor as
being a function of the co-ordination of these actions.
Thus the equilibration process or autoregulation is regarded
as depending on both the epigenetic potentialities and

environmental circumstances.

Eco-cultural Relevance

Daseﬁ and Heron have mentioned eco-cultural relevance,
whereby people develop those skills that are useful 'for
their survival in a particular ecology and its associated
subsistence economy. The problem of specifying the

mechanism ‘by which eco-cultural influence affects cognitive

‘development has been reported. For example, there are so

many variables in urban life as opposed to rural life, that
it would be impossible to identify one that influences
cognitive development. However, children from these rural
societies are not able to develop to their full cognitive
potential as a result of their cognitive style as discussed

in the previous chapter.

Numerous factors 1in the environment tend to retard the

child's cognitive development or cause marked variations.

Environmental Deprivation

In the United States compensatory programmes have been
initiated as means of bridging the gap caused by
environmental deprivation. Certain sources that affect
intelligence other than the genetic influences may be social

and cultural influences on the individual.
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The U.S. Commission on Civil Rights on its evaluation of
compensatory education has reported that the average child
is considered as being similar to other children in mental
development and capabilities. The differences that these

children manifest, may be attributed to their upbringing at

‘home, their pre-school and out of school experiences,

motivations, 1interests and educational influences of theirc

family background (Jensen 1969).

The term environmental deprivation refers to extreme sensory

and motor restrictions, where the children have 1little
sensory stimulation and less contact with adults. Children
are reported to manifest intellectual deficits if

environmental deprivation occurs early in 1life (Jensen
1969). When the environment is enriched, children have Deen

reported to gain some points in their intelligence scores.

Cul ture

The concept 'culture' refers to those aspects of the life of
a society which are shared by all members of that society
and normally handed down from generation to generation

(Broom and Selznick 1968).

This term incorporates all laws, manners, customs, values,
methods of educationy arts and beliefs. During the
socialisation process, the values and norms of the society

are perpetuated by the children. Buck-Morss (1975) has
stated that the structure of the society determines the
cognitive structure of the members of the society. It 1is
maintained that there is a structural identity between mwmind

and society which its historical in origin. 1In an attempt to
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clarify this éocio—cultural basis of the argument, 1t has
been documented that, during the first eighteen months of
life when the child's experience of the world 1is most
immediate and most concrete, the Western child 1{is not
superior in psycho-motor development to the African child.
The 'lag' deﬁelopmentally is apparent ih ;ubsequent skills

in formal abstraction (Buck-Morss 1975).

Piaget has been guoted to have said, “the most important

thing is not what the child can do in the concrete world, as
how gquickly he can do without it (Buck-Morss 1975:41).
This 1implies that the ability to progress to the stage of
formal logical thought is the ultimate goai in cognitive

development.

Cul tural deprivation
This - term 1is constantly wused 1in the discussion of
retardation in cognitive development. Numerous

researchers have approached the topic frowm different
facets. Certain investigators have provided an operational
definition, that "cultural deprivation refers to a reduced
capacity of the part of the individuals to modify their
intellectual structures, in response to direct exposure to

external sources . of stimulation" (Feuerstein, Rand,,

Hoffman, Hoffman and Miller 1979: 539).

The reduced capacity to learn, 1is related to a lack of
mediated learning experience by parents, teachers or
siblings. Relevant here is the Lissue, addcressed by
Bruner, of developing countries that, for a child born in

a culture where there is a general feeling of hopelessness
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and ineffectiveness, there mway be less stimulation to

achieve mastery over the environment that is central to

Piaget's theory (Cole and Bruner 1971). Unfavourable
conditions, malnutrition and lack of stimulation, which
prevail in some underdeveloped countries, tend to retard

the children's cognitive development.

Cognitive Ambiance

This concept 1is defined as the total pattern of implicit

cognitively - relevant cdltural values communicated through

- linguistic and other behaviour by adults and older children

(Dasen and Heron 1980). Cognitive ambience appears to set
the cognitive style of the children of different societies,
and results in ‘differences in the developnment of
intellectual abilities. For example, peasants are reported
tol have difficulty 1in adapting to the wurban industrial
world, where functional and abstract attributes are in the

forefront of thought (Dasen and Heron 1980).

Social Deprivation

This is a term which is related to the idea that children of
ethnic minorities and the economically poor, who achieve
below average in school, perform poorly as a result of
beginning school lacking certain crucial experiences, which

are prerequisites for school learning (Jensen 1969).

The necessary experiences that the socially deprived
children lack are perceptual, attentional and verbal skills,
self-confidence, direction and teacher-oriented attitudes

conducive to achievement in the classroonm. This situation
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is further compounded by the lack of parental help and

encouragement necessary to promote academic achievement.

The psychologists 1in their evaluation of intervention
programmes have pointed out that severe undernutrition, a
function of poverty, results in lowered intelligence (Jensen
1969). These variations, created by both social factors
and cultural pressures, have én influence on the <child's
intellectual operations. Because a child has social
contacts early in his life, certain common socialisation
processes occur, which intgract with the equilibrationl

processes.

It has been indicated that pre-school and compensatory
programmes are conducted with the aim of making up for the
environmental 1lack by providing appropriate experiences,
enrichment and training in basic skills possessed by the
majority of children of the same age. The academic lag in
certain societies has been attributed to social, econonic
and educational deprivation. Some of the skills affécted in
cognitive development are exploration, problem solving and
mutual regulation (Case 1984; John, Dambe, Polhemus and

John 1983}).

Research Evidence

Research that has been conducted, has demonstrated
developmental 1lag 1in rural samples which was reduced by
contact with a Western technological culture (Reschly and
Jipson 1976). Other studies have shown that cognitive
processes which are present in children may not be utilised

or may fail to emerge, because of lack of experience (Dasen
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and Heron 1980).

In a study of lower and middle class kindergarten children,
it was found that there was a gap 1in performance on
conservation scores (Peisach and Hardeman 1976). These

findings created wuncertainty as to whether verbal ability

was not the cause of the difference in intellectual
functioning of these social groups. These differences 1in
class performance result 1in inconsistencies in the
developmental rate of cognitive tasks. In certain

communities, adults have been reported to be unable to
perform certain tasks within the concrete operational level

(Piaget 1966; Buck-Morss 1975 and Reynolds 1984).

However, Buck-Morss (1975) has remarked that if the
structure of cognition is determined by the structure of the
society, the potential for a cognitive structure typical of

an industrialised society is latent in all human beings.
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CHAPTER FIVE

COGNITIVE MODIFIABILITY

Historical Background

Early intervention programmes date back from Froebel's
kindergarten which was started in 1837, which utilised play
as a learning medium (Short 1986). In an effort to
facilitate <cognitive development in pre-school children,
Montessori, in 1906, introduced a prepared environment for
children from a community of refugees and unfortunate people
in San Lorenzo in Rome (Montessori 1978). These children
were afforded an opportunity to manipulate educational
material, with the teacher in this situation being a
facilitator in their spontaneous work. The children 1in
Montessori's project progressed from being timid, clumsy and
stupid to a level where they showed patience, ability to
write and draw, and demonstrate some confidence that would

propel them for a life-long education.

With the concept of compensatory education, the Head Start
programme was put into operation in 1965 to improve
scholastic achievement of disadvantaged children

(Jensen 1969).

The failure of these projects raised certain controversial
issues about trainability éf these children and the nature-
nurture problem on the intelligence of the Black American
children. Some of the factors thought to be related to the
failure, were the attitudes of both the children and the
researchers involved. It was suggested that the failure of

compensatory education might have been due to the attitudes
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of the developers of the programme, 1in terms of cultural
deficiency and inferiority, and the internalisation of these
beliefs by those being helped by the project (Sanday 1972).
Flavell (1977) seemed to be in agreement with the above
statement, when he remarked that psychologists who engage in
cross-cultural studies of cognitive growth, tend to have a
different problem in avoiding false negative errors of
diagnosis. This stems from the fact that the psy¢holo—
gist's inclination to underestimate the <child's capacity
increases, if the <child's experiences, concerning the
cognitive tasks, are very different from the examiner with

regard to culture.

Although enhancement of Piaget's tasks of conservation in
pre-school children ( 5 and 6 year olds) was regarded as a
remote occurence by previous researchers mainly in Geneva,
later, researchers (in America) were adamant that the normal
course of development could be altered by appropriate

learning experience (Brainerd 1983).

The learning experiments conducted from the late 1960's to
the mid 1970's in Geneva, supported Piaget's theory that it
was not possible to induce learning of his concepts of
conservation. The studies that were published after the
year 1979 demonstrated the trainability of conservation

skills.

All the above attempts were aimed at accelerating or
improving the children's scholastic achievement in certain
communities. These programmes were relevant to societies

which were disadvantaged socially and culturally where
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children showed a developmental lag.

Cognitive Modifiabilty

Feuerstein has described cognitive modifiability as a means
of adapting to the environment which is a prerequisite for
survival (Feuerstein 1972). It has been recommended that to
enhance self-regulation in the students, one requires
understanding of the s;rategies employed lq solving problems
in learning and thinking and guiding their 1intelligence

towards further development (Groenewald 1986).

Cognitive mwmodifiability rests on the premise that the child

in the transition from the pre-operational period to
operational thinking,, is capable of performing mental
operations. As a result of the ability to reverse mental

operations, the child can wunderstand the concept of

conservation {(Smith 1968).

Early childhood has been considered a critical period for
the growth of intelligence; it is during this time that
experiénce plays an important role in the development which

makes people different from other living things.

Thus intelligence has been regarded as a teachable and

learnable faculty (Short 1986).

"Since guided practise is demonstrably more efficient than
incidental 1learningy it should be guite possible for
suitable training to accelerate the rate at which the
various stages of intellectual development succeed each

other" {Ausubel, Novak and Hanesian 1978: 248).
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Problem Issues Related to Enhancement of Piaget's Tasks of
Conservation

According to Piaget's theory, it has been emphasised that
the cognitive structures of a stage, which comprise mental
entities called "operations", define the basic

characteristics of intelligence during that stage, and they

are supposed to set certain constraints on learning

(Brainerd 1983).

Within this premise, one realises the constraints imposed by
this theory of modifiability of children's cognitive skills
and the stage of development (Ausubel, Novak and Hanesian

~

1978).

Several studies have been done on conser&ation” which is
achieved during the concrete operational s tage.
Conservation 1implies that the child's understanding that
guantitative relationships among objects remain invériant

across changes in irrelevant perceptual aspects of the

objects (Brainerd 1983). ‘Despite the conflicting,

controversial results, reports interpreted that the group
likely to benefit from training_would be children who have
some conservation ability. The argument forwarded was that,
evén if the children do learn to conserve, 1Lt is easy to
extinguish that skill compared to those who acquire it
spontaneously as demonstrated by Smedslund's experiments.
However, both pre-operational and traﬁsitional children,
from various experiments, oroduced evidence of trainability

(Brainerd 1983).

Another point of contention has been Lthe method of training

of Piagetian concepts. Self-discovery was proposed as
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a method of choice for training the conservation skills,
though no substantial results were reported. The tutorial

method was hypothesised as being ineffective as opposed to

observational learning, rule instruction and corrective

feedback.

It cannot be omitted that the Piagetian concepts were
related to studies of a middle-class group of children,
whose cognitive development was also generated by self-
discovery in toys provided, and an appropriate mother-child

interaction.

As a result of cultural differences, it has been suggested
that "two concepts that develop congruently in an average
Geneva child may develop at very different rates in another
culture" if one of them is highly valued (Heron and Kroeger
1980: 327). As a result of diversity in producing both
gualitative and gquantitative differences in the concrete
operational stage, the researchers in cross-cultural studies
have instituted training procedures in an attempt to
accelerate the transition to the next stage as a means of

triggering latent competence (Heron and Kroeger 1980).

Research on the Training of Conservation Tasks

Cross-cultural studies exploring feasibilty of training
conservation have been conducted in several countries.
Dasen and Heron have reported three groups of unschooled
children in Rwanda, and schooled children in Montreal. All
of these groups demonstrated a significant training effect

and a similar rate of learning.
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A study conducted by Heron and Kroeger (1980) comprising 109
children (9 to 13 years old) of Yugoslav migrant workers in
West Berlin, demonstra ted no training effects on
conservation after nine weeks of training. The findings
showed that there was no significant difference between the

experimental and control groups {Dasen and Heron 1980).

However, a highly significant training effect was noted in
mﬁitiplé élassification thch transferréd'to certain -items
from the Progressive Matrices (Dasen and Heron 1980).
Experiments 1in a group of Eskimo West African >and East
African children were trained in conservation of 1liguid
quanti ty,, class 1inclusion and horizontality, showed a
significant training effect which remaiﬁed stable after a
month. These 'children were able to tﬁansfer' to the
concrete operational concepts. Evidence has proved that the
developmental lag can be reduced by training. This reflects
that the mental retardation observed in some children is not
a sign of incapacity, since with the appropriate 1learning

experience, performance does improve.

Studies on Number and Quantity Conservation Concepts

Certain experiments conducted in the direction of Piagetian
relevant research, as reported by Flavell (1963), might
reveal some <crucial formative processes underlying the
various cognitive achievements. A study done by Churchill
{1958) on training number tasks to 5 vyear old children
indicated ‘improvement in performance after a four week post

test period.

However, it has been reported that Harker (1960), who
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administered a similar experiment, discovered little

improvement (Flavell 1963).

A study undertaken by Wonlwill and Lowe (1962) to facilitate
number . consecrvation in 72 kindergarten children,
demonstrated a significant post test 1improvement. This
success 1is consistent with the experiment by Churchill,
indicating feasibility of training non-conserving children.
Smedslund, with his hypothesis’ on genesis~of conservation,
proposed that cognitive conflict and extecrnal reinforcement
in the form of corrective feedback were necéssary condi tions
for development of conservation (Flavell 1963). The
cognitive conflict induces a reorganisation of the subject's
intellectual actiouns, resulting 1in .the consecrvation
strategy. This proéess seems to be on similar lines with

the Piagetian equilibrium model.

In another Smedslund study, five—and-half and six-and-half
year o0ld children were trained on quantity conservation,
employing the subtraction-addition scheme and plasticine for
démonstration. The findings showed that five of the
thirteen children ignored the transformation of the
plasticine; four of the five children exhibited 1logical
conservation response and eight showed no improvement
focussing on transformation 1in their —vcesponses. In an
attempt to facilitate number conservation in 20 mentally
retarded adults, with a mental age ranging from 5 to 10

years and I.Q. ranging from 47 to 71, a demonstration of the
subtraction addition was employed. Feedback was provided as

a rule (Fabre., McManis and Stanton 1978).
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The results showed that the training group improved
significantly in performance, compared with the control
group in both the immediate and delayed post tests. This

study showed generalisation to other tasks. 1In the number

conservation, eight out of ten trained subjects made correct

judgements. Acceptable explanations were given by £five
subjects in the immediate post test, in comparison to seven
subjects in the delayed post test. . These results were an

indication of the progress in the subjects development of

number conservation.

Length Conservation Studies

A study reported by Flavell, which explored the training
effects on length and'arean both the experimental and the
control groups showed improvement on testing {(Flavell 1977}.
The gain in the control group might have been a function of
the test experience, A study that promoted conservation
skill of length by group training was undertaken in Botswana
(Polhemus, Dambe and Moorad 1985). A group of 40 children
ranéing between 11 and 12 years of age showed improvement
and transferced their conservation skills ¢to number,,

substance, and weight conservation.

Conservation of Solid Quantity and Liguid Quantity

A study that examined acquisition of conservation skills of
pre-school <children of middle and low income families was
conducted 1in Boston {Golomb and McLean 1984). A modified
version of questions was employed in the assessment of
consecrvation to avoid the confounding effect of the

conventional questions. These non-consecrving pre-school
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children were trained in the above-mentioned conservation

skills.

The training effects proved to be significant in eliciting
conservation in non-conserving children. Logical problem
solving strategies, associated with the concrete operational
stage of development, could be tapped at an earlier period
in 4 and 5 year old children. The low income group, as
well as the middieAcléss group of children éerférméd.wifh no
significant difference. Perhaps this study also highlighted
that the wvariable that might affect the emergence of the
concrete operations is the experiential background more than

socio-economic status (Mwamwenda 1985).

Despite the fact that conservation Has been rated as the
most difficult compared to other concrete operational
skills, most non-conserving pre-school children could be
trained to conserve (Golomb and McLean 1984" Brainerd 1983).
Smedslund's studies on conservation of quantity, led him to
hypothesise that the essential condition for development of
conservation where there has been none, is a state of

cognitive conflict in the subject.

He emphasised that it is reorganisation that produces the
conservation strategy. Smedslund had discovered that it was
easy to extinguish the conservation concept whereas the
children who had acquired it naturally would not be misled

by the experimenter (Smedslund 1963).

Certain Issues Related to Conservation

Identity Response as a Precursor of Conservation

The type of explanation is a function of the particular
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quantity 1involved, and the 1identity resbonses may be
determined by the particular task and form in which the
questions are stated. It has been suggested that the
standard format of consecvation training énd testing,
appears to predispose the <child towards an identity
explanation. Research has shown that prevalent responses
of pre-schoolers are identity ones (Golomb and McLean
1984).4. fhe sudden chanée iﬁ appearanée of duantity” and
the phrasing of the gquestion in the conventional tests,

may mask the availability of logical reasoning (Golomb and

McLean 1984) encouraging a non-conserving group.

Gold (1983, 1986) has also raised this qguestion of whether
the young child's failure to conserve is due to a
conceptual deficit or to an inability to cope with the
task's communication demands. In the trainiﬁg of number
conservation, Golomb and McLean reguested the children to
demonstrate reversibility in support of their responses;
through this approach the researchers were able to elicit
equality responses. In terms of verbal articulation of
the conservation rule, thellower socio-economic class was
noted to perform poorly in the conservation responses
(Golomb and McLean 1984). Parisi and Sias (1985) maintain
that the child's semantic confusion could be misintec-

preted as an indication of failure.

Educational Implications
If concrete operations begin from 6 to 12 years of age, it

could be feasible for the curriculum to e designed

accordingly (Oakes 1984). Despite the different rates of
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cognitive development, the sequence has proved to be
universal. Thus the same curriculum planning could be

followed for all children regardless of their culture.

If Piaget's task of conservation can be used to assess the
level of cognitive functioning, it is possible to place
children of similar 1levels together {Oakes 1984).
Further,, fgasibility of training conservation skills could
promote 1learning of the logical operations at an ea?lier
age as demonstrated by previous studies (Brainerd 1982).
This could in turn influence the &ge of admission at

school‘depending on Piaget's test of cognitive functioning.

Training to Enhance the Ability to Conserve

In the facilitation of learning to conserve one is faced
with the consideration of the age of readiﬁess; One would
regard the children from five—-and-a-half onwards, who are

pre-operational, to be the ones who would benefit from the

programme. The child has to be made aware of pre-
operational concepts such as identity. Patience is
emphasised as children learn step by step. The seqgquence
used by previous researchers 1is number, length and
guantity.

Self-discovery

The ¢type of 1learning that has been recommeﬁded by
previous researchers is self-discovery of the concept
that 1is being trained {Brainerd 1983). The child is
encouraged to use his own co-ordination whereby he can
anticipate the result of some transformation and at the
same Ltime observe iLt. This method of training derives

from the fact that "the subject, himself, is the
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mainspring of his development in that it 1is his own
activity 1in the environment or his own active reactions

that make progress" (Brainerd 1983: 36).

The active manipulation of objects in the environment,
buildiﬁg things, tearing them down and then transforming
them all contributes to 1learning. "Since guided
practise 1is demonstrably more efficient than incidental
learning, it should be quite possible for suitable
training to accelerate the rate at which the various
stages éf intellectual development succeed each other"
(Ausubel, Novak and Hanesian 1978: 248).

Tutqrial Training

This 1is conceptualised as a passive reception procedure
of information transmission. Examples of this method of
training are observational 1learning, - that is a
demonstration of the concept by an adult or child who
possesses the concept. ’This method has been illustrated

in certain reaching methods such as rule . instruction;,

that 1is teaching of rule which is critical for the

correct performance. Corrective feedback 1is also
regarded as a form of tutorial training, in particular,
instruction the children who are deficient 1in the
specific concept are provided with a direct training in
the correct answers to items on the tests for that

particular concept (Brainerd 1983).

It is maintained that short-term verbal training is
capable of producing a limited degree of stable

sustained transitional change, from pre-operational
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stage to the stage of logical operations; thus 1long-

term training would be more effective.

Certain investigators have discovered that "the
children's readiness to learn proceeds from specific
training operations and specifically relevant ideas 1in
cogni tive structure rather than from more general
experience_ in the mode’of cogni tive functioniqg quing
the course of development" {Ausubel, Novak and Hanesian

1978: 249).

Piagetians have emphasised self-discovery as béing more

successful compared to the tutorial practise. However,,
this 1issue has been addressed by various researchers in
cross—cultural studies who found no differences in the

training methods (Polhemus, Dambe and Moorad 1985).

Other researchers have found that the feedback technique
is more wvaluable in training subjects to conserve
(Onyehalu 1983; Brainerd 1977). Péer modelling has
proved to produce social conflict which results in
acquisition of conservation (Botvin and Murray 1975;

Johnson and Howe 1978; Polhemus, Dambe and Moorad 1985).

Non-verbal @ conservation tasks with simplified verbal
conservation 1instructions have elicited conservation in
non-conserving children (Schiff 1983; L Golomb 1984;
Wheldall and West 1985; ‘Cowan and Al-zubaidi 1985;

Benner and Wheldall 1981).
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Issues Related to Stimulation of Cognitive Development

The Critical Periods Hypothesis

Explanations emanating from the failure of compensatory
education have been discussed by several investigators who
questioned the value of providing programmes to improve
scholastic performance.VAPerhaps certain facts may account
ﬁor failure of the gnhancement. The critical period
hypothesis 1implies that irreversibility of behavioural
development is a function of extreme susceptibility of
particular types of stimulation during those brief periods
in 1individual development when certain types of behaviour
are shaped and moulded for 1life (Ausubel, Novak and

Hanesian 1978).

According to this hypothesis, if the 1individual |is
deprived of the relevant stimulation during the sensitive
period when he or she is optimally susceptible for a
particular capacity, some degree of permanent retardation
may occur. This notion has been applied ¢to an
intervention programme by Montessori and followers, hence
the emphasis 1in pre-school educational progranmmes.
Howevery, there are conflicting arguments about this
proposition since a human being is different from the
animal spécies in which ﬁhe experiments were carried out.
It has been proved that the same degree of cognitive
capacity that decideé readiness at an earlier age would
still be available at a later agen the only difference
being that it fails to grow at a normal rate due to. lack

of exercise.
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In support to the above statement, Rutter (1985: 693)

suggested that “there is no marked critical period for
cognitive development." Further, it has been pointed out
that "the benefit of good experiences in the early years

is lost Lf subsequent experiences are bad" (Rutter 1985:
639). Relevant here is the idea that there may be good

experiences in middle childhood.

The Cumulative Nature of Development Deficits

‘A prolonged cultural disadvantage is regarded as another

cause of possible irreversibility in cognitive develop-
ment, It has been emphasised that the child who has. an
éxisting deficit in growth incurred form past déprivation”
is 1less able to profit developmentally from new and wore
advanced levels of environmental stimulation {Ausubel,
Novak and Hanesian 1978). According to this proposition
the defect that the child possessed tends to increase
cumulatively resulting in permanent retardation. For
example, initial failure to acquire adegquate language,
information processing and problem solving abilities,
obstructs development of intellectual capacities and

functioning (Ausubel, Novak and Hanesian 1978).

Differentiation of Cognitive Functioning
A factor that is considered to pose a limiting factor to

"
stimulation of cognitive development is the <child's
degree of freedom to respond developmentally towards the
appropriate environmental stimulation. It has been
established that plasticity is inclined to deccease with

age; this factor seems to be consistent with the

sensitive period.
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Verbal intelligence has been reported to be affected |if
the child has been deprived of initial adeguate
stimulation. Apparently the chances of complete
recovery from environmentally induced retardation are

less as the child gets older.

Despite all these assumptions, it does not mean that
"later enrichment. is entirely to no avail" (Ausubel,

Novak and Hanesian 1978: 222).
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CHAPTER SIX

RATIONALE

Little has been published in the accessible journals on cognitive
development of Black children in South Africa. It has been
reported that children from non-technological cultures are often
delayed 1in acquisition of some conservation skills compared to

Euro~-American children (Polhemus, Dambe and Moorad 1985).

A few studies that have been conducted on these societies, have
demonstrated cognitive modifiability (Polhemus, Dambe and Moorad
1985; Feuerstein et al 1979; Dasen and Heron 1980; Dasen and
Kroeger 1980:; Onyhalu i983: John, Dambe, Polhemus and John 1983:

Rogoff 1980; Saxe 1983: Shea, Ogaia and Bagara 1983).

6.1 Problem
This intervention study was aimed at facilitating learning
by exposing low intellectual,functioning Black children to

cognitive tasks designed to modify their functioning.

The reported under achievement of these children might be a

function of many variables.

Amongst the variables known, one would mention cultural
deprivation, and social deprivation, which could result in a
host of social and psychiatric problems. These could create
a vicious circle that could affect the child's performance
and motivation at school, which in turn might subsequently

‘result in delinquency.

This prevailing climate prompted the researcher to seek an
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attempt or some means of 1introducing an intervention
programme which would examine the feasibility of training
these deprived children to promote their cognitive

development.

Cultural Background

The sample wunder study lived in an area where there was a
mixture of modern ways of living, with a strong traditional
background. This study seemed pertinent to promote thinking
skills and development of the potential of Black children
whose natural curiosity to seek and obtain information was

thwarted in the traditional upbringing.

The 1issue of training the child's mind in the understanding
of the physical world, as well as the acquisition of
appropriate skills and competence to contribute vto
developing society have been emphasised (Onyehalu 1983;

Buck-Mors 1975; Feuerstein 1972).

Cognitive Development and Training on Conservation Skills

In the present study it was considered that active
manipulation of educational material in the environment
would lead to cognitive changes which a culturally deprived
child might have been denied. As described by previous
researchers, children from such communities could not employ
strategic behaviour spontaneously as a standard approach to

learning.
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Conservation and Levels of Intellectual Functioning

The decision to restrict the study to the conservation of
substance, weight, length, number and quantity was
influenced by the fact that acquisition of this knowledge is

beneficial for arithmetic skills and equations.

Though several investigators have tried to venhance
development of the concept of conservation, they héve
emerged with diverse opinions, and Smedslund's studies
demonstrated that laboratory experience could not lead to
stable <concepts, however, other researcheré proved that
training could help children to conserve even prior to age

levels designated by Piaget (Keasey and Charles 1967).

The present study was an attempt to provide experience by
training school <children who were non-conservers in the

ability to conserve.

Another aim was to explore the performance of these children
at two different levels of intellectual functioning, in
response to different methods of training conservatidn
skills. The 1I.Q. scores of these children offered a
baseline for categorising children into high and low levels
of intellectual functioning. However, the researcher had to
be cautious about labelling these children according to the
known divisions of I.Q. scores as the intelligence test was

not standardised for Black children,

A method of teaching that could be proved to be more
effective in the training of the children, could be employed
at a later stage 1n an extension of services concerned with

the development of cognitive potential in disadvantaged
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children.

If children of a higher intellectual functioning could reach
a cognitive stage earlier than those of lower intelligence,
one would postulate that the performance on conservation
would be related to the efficacy of the method of training

that allows self-discovery.

This study evaluated the efficacy of three training
procedures designed to promote logical thinking as measured

by acquisition of the concept of conservation.

Aim

The aim of the study,'was to explore the interaction between
the training procedure and the level of intelligence during
the training of non-conservers to conserve. For the purpdse
of _this experiment, three producers tdemonstration—
recitation, limited manipulation and full manipulation) were

used to train children at two levels of intellectual

functioning (high and low).

Hypotheses

6.6.1 Hypothesis 1

All methods of training non-conservers to conserve would
be more effective with high I.Q. <c¢hildren than low I.Q.
children. The wider the range.of intellectual stimulation
and the wider the range to which the children are exposed,
the greater are the chances that all diverse
potentialities within a group and within a single c¢hild
will be brought forth. Thus, this exercise is aimed at

detecting a method of training which meets the needs of
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the children functioning at different levels of
intelligence. This would help toward engineering an

approach appropriate for the specific groups.

Hypothesis 2

For high I.Q. children the three methods of training non-
conservers to conserve would be equally effective. The
efficacy of the demonstration recitation method can be

attributed to an attempt to recall presented material,

which tests the extent of internalisationg the feedback
would indicate the degree to which learning has occurred.
On the other hand the full manipulation method permits
self discovery, which enhances 1learning, providing
additional motivation for future learning. The  limited

manipulation method offers the child a role of being an

instructor, and exposes him to corrective feedback by the
peer group. The latter effect results in cognitive
conflict which promotes learning. Thus any method found

to be effective for the high 1I.Q. children would be
recommended for consideration in the education system for
facilitation of cognitive development of this particular

group of children.

Hypothesis 3

For the low I.Q. children the method of full maﬁipulation
would be more effective in training non-conservers to
conserve than methods of limited manipulation and

demonstration~recitation.

The claim by Piaget that active self discovery facilitates

the ability to conserve during the pre-operational stage
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has been discussed. This notion would be relevant here,
as it is the concern of the researcher to find means of
promoting the cognitive skills of these children. If the

full manipulation method proves to be the ideal technique

to facilitate learning of conservation skills, this could
promote a wider use of this method. The intervention
programme could be extended to include other low

intellectual functioning children.

Level of Significance

The probability of efficacy in the methods of training and
superiority 1in performance on conservation by the children
was set at 0,10 1level of significance. 0,10 as a
significant level 1is appropriate for this exploratory
research, inl the sense that it is the first amongst Blacks

in South Africa.

Research Design

There were two levels of I.Q. (high and 1low), and three
methods of training subjects to conserve (demonstration-

recitation, limited manipulation and full manipulation.

- This reduces to a 2 X 3 design.

No pretest scores were avalilable as subjects of the sample

were non-conservers.

The scores employed were those of immediate post test, 1i.e.
2 - 4 days after training the subjects to be able to
conserve. Delayed post scores were also examined for

analysis (4 weeks after training).



The number of children who were able to conserve,
transitional and non-conserving, was explored in relation to

the training method and for each subtest. -

Retention or improvement scores were the difference between

the immediate and the delayed post test score totals.

For Hypothesis 1 : a 2 - Anova on retention scores was done.

The interaction and the main effects of I.Q. 1levels and

- methods of training were assessed.

FOR HYPOTHESIS 1l:

T METHODS OF TRAINING {
I |
| DEMONSTRATION | LIMITED |[FULL MANIPULATION |
I I I I
[ [ | | I I
I | HIGH | I | I
| 1Q LEVEL | | I | |
I I I I ] |
| | wow | I | I
I I | I ! |
For Hypothesis 2 and Hypothesis 3: a 1 way - Anova on retention

scores as a dependent variable was used to examine main effects.

FOR HYPOTHESIS 2:

DEMONSTRATION LIMITED |FULL MANIPULATION

1
I
I

HIGH IQ

l
|
I
|
I

[PREUV S —
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FOR HYPOTHESIS 3:

| DEMONSTRATION | LIMITED
I I
I I
I I
I I

FULL MANIPULATION

| Low IQ

I
I
I
I
I

For each subtest (e.g. mass), Kendall's test was used, to test

the relationship between methods and degree of conservation.

1 DEGREE OF CONSERVATION |
I I
| 0 I 1 I 2 I
I | | I
T METEBODS | 1 | | | |
I | I I I |
| OF | 2 | I I |
| I I I | I
| TRAINING | 3 | | | |
I I | | I |
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CHAPTER SEVEN

METHOD

Subjects

This study was confined to the area of Gugulethu Township,

Cape, with all the children belonging to the same socio-

ec
ch
in
of

pr

Th

onomic group. The subjects were composed of 60 Black
ildren, aged 7 to 8 years old, who were currently enrolled
a lower primary school.‘ They were selected from a sample

100 subjects on the basis of failure to conserve in the

e test.

e criteria for selection Qere as follows:

Inclusion

Non-conservers - all the children who demonstrated

incorrect responses in their judgement of Piaget's tasks

were admitted for the study.

Exclusion
Conservers - the rest of the <children who responded
correctly in their judgement regardless of their

explanations'were eliminated from the study.

All children who were beyond 8 years of age were excluded

from participating in the study.

The selected subjects were assigned to three groups, each
consisting of 20 children matched for age, I.0. and race.
The mean age was 7 with an I.Q. of 80. The majority of
the children were doing Sub B and a few in Sub A. Both

females and males were included in the study.
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Instruments for Assessment

Piagetian Test
This test was ewployed to assess the children for

conservation ability.

This measurement encompassed four subtests - mass, weight,

"number, length (and liguid guantity later), the order of

which was modified ‘in the differéent phasés of the
procedure.

The New S.A. Individual Scale

(Intelligence test)

The purpose of administering this test was primarily to
categorise the subjects.into two levels of intelligence.
Al though the test was not standardised for Black children,
it was necessar; that séme form of assessment be
instituted using a recognised, standardised test. For the

study to be valid, the researcher had to ensure that she

was dealing with a normal sample.

The subjects were categorised into two levels of
intelligence - high and low, for the purpose of evaluating
the training effects of the different methods of training
on each level of intelligence as mé;sured by the

intelligence test.

The test that has been recommended and widely used is the
new South African Individual Scale (Butler Adam 1982;
Stoch, Smythe, Moodie and Bradshaw 1982;: Heyns van
Niekerk,, Hermanus and Le Roux 1981). Although no
literature or evidence from other sources was available to

orovide evaluation of its use for Black children, the
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researcher had found it useful from experiences.

A

This test provided a range of scores from which the sample
could be.selected. Subjects who héd'an I.Q. score lower
than 70 were excluded. The test is composed of verbal and
non-verbal sections. A non-verbal test on its own would
not be a genuine measure of these children's 1intellectual

capacity.

This test has been used on Colouredsg Indians and Whites
and found to be reliable and valid by the Human Sciences
Research Council. (For further information see Manual of
the WNew South African Individual Scale). Howevers,

instructions were given in Xhosa.

The Draw-A-Person Test

This test was used as a measure to validate the new South
African individual scale in the assessment of intellectual
functioning of the subjects. Since the New South African
Individuél scale is not a standardised test for the Black
children, the researcher deemed it necessary to combine it
with another intelligence:test. The Goodenough's ‘Draw-a
Person Test is regarded as a satisfactory predictor of the
child's wmental age from which an 1I.Q. score can be
calculafed. ‘The Draw-a-Person test is non-verbal as there
is no language or reading. Its use was an atttempt to
eliminate some of the parameters that might influence the
children's performance on the New South African individual
scale. The test demands simple instructions for the
testees - one is asked to make a picture of a man, (the

best picture one can make). Richter, Windell and Griessel
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(1985) have reported this test to be reliable., valid, easy

to administer and attractive to young children.

The emphasis in this test is placed on. the <child's
accuracy of observation and on the development of
conceptual thinking. The child is given credit for
inciusion of individual body parts, clothing details,
proportion, perspective and similar features (Anastasi
1976). The reliability of the Goodenough Drawing test
yields a score of 0.90. It has been established that this
test correlates with tests of reasoning, spatial aptitude

and perceptual accuracy.

The Draw—-a-Person test has been used as a supplement to
intelligence tests such as the Stanford-Binet and other
verbal scales (Anastasi 1976). The test has been used on
different cultural and ethnic groups (Mayekiso 1982).
However, research has demonstrated that performance on the
Draw-a-Person test is influenced by cultural background.
Comparative data obtained from different cultural groups
showed that the mean group scores were related to the
amount of experience in representational art within each
culture. A comparative study of American and Mexican
children on the Draw-a-Person test has revealed cultural

differences in experiential background.

Instructions were given in Xhosa.

(For further information see Appendix E)
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7.2.4 Training Material
Apparatus for the training of length conservation were: .
Ribbon lengths >
Pipe cleaners
Rope lengths
Lengths of sticks

7.3 Independent Variables

7.3.1 Leyels of Intelligence
Each group of 20 subjects was categorised into higher and
lower levels of intelligence according to I.Q. scores of
the specific category. This decision provided means of
‘examining effects of different training methods on these
categories.
The higher I.Q. level range was rated from I.Q. 101-85,
whilst the lower I.Q. level range was rated from I1.Q. 84
and below.

7.3.2 Methods of Training Conservation of Length
Another independent variable was the method of training
employed to facilitate learning of conservation skills.
These methods of training permitted different degrees of
activity on experimental material. The following methods
were used to enhance conservation in non—conservers:‘

7.3.2.lv The Demonstration-recitation Method

Despite the fact that the subjects were taught the
principles involved in conservation, they were
observers and listeners devoid of the experience of

handling the materials during the demonstration. The
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7
subjects merely repeated what the experimenter had said

and demonstrated.

7.3.2.2 The Limited Manipulation Method of Training

-~

This method afforded each child a chance of being a

demonstrator - and of handling the material and

verbalising the principles in operation.

Simultaneously,  each c¢hild was faced with social
cénflict by being eiposed to his peer groups, who woﬁld
occasionally provide a corrective feedback, together
with the experimenter. This notion in turn fostered
some cognitive conflict which 1is essential for
equilibration (Hooper, Wanska., Peterson and De’ Fran

1979; Polhemus, Dambe and Moorad 1985; Onyehalu 1983).

7.3.2.3 The full Manipulation Method

Tﬁls method of training encouraged a higher degree of
activity. All the <children vere acti&ely involved
individually 1in the manipulation of the apparatus used
for the training. This was experiential in the sense
that the <children could practise reversibility, and
compensation of dimensions could be observed.
Reinforcemeﬁt by corrective feedback and praise could

be provided by the experimenter when necessary.

The Dependent Variable: Conservation Score

The scales with which this variable of interest was assessed
were the Piagektian sub tests administered initially as a

pretest and at a later stage as a post test.

The scores obtained were rated on a 2 point scale for each

subtest - mass, weight, number, length and guantity (which
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was introduced in the delayed post test). Specifically, the

categories determined by the scores were:

Non-conservers = o

Transitional = 1

Conservers = 2
The design included three phases: a pre-test to establish
the non-conserving status of all participants; a 1limited
conservation training intervention; and conservation post-

tests (immediate and delayed).

7.4.1 Scoring Criteria

Certain categories had to be identified in relation to the

degree of conservation.

l.

3.

Non-Conservers

A non-conserving judgement received a score of 0. A
total score of O was an indication of being a non-
conserver.

Transitional Conserver

A conserving judgement, without a correct qualifying
staﬁement, was awarded a score of I. A total score of
less than 6 was 'considered a state of being a
transitional conserver.

Conservers

A correct judgement and a corresponding explanation of
identity, transformation of reversibility or
compensation was offered a score of 2. A total score

of 6 was regarded as evidence of being conserver.
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Selection

On the first day of the research period, a group of 100
available children aged 7 - 8 years old were screened with
the aid of the Piagetian test for conservation skills.
After elimination of conservers, 60 subjects who were non-
conservers were selected for the study. The process of
selecting subjects lasted for a week, each child being
tested through an average period of 20 minutes in Xhosa
(the familiar language).

The <c¢hildren were selected on the basis of being non-

conservers and being 7 - 8 years old.

Apparatus

Items of apparatus used for the testing of the subjects
were as follows:

A balance scale with height, 1length and two circular pans
to contain solid quantity or substance to determine weight
conservation.

Two plasticine balls to assess mass conservation.

Twelve buttons for assessment of number conservation.
Three lengths of stick to examine length conservation.

In addition, the various materials for the training of
length conservation were collected.

Two identical glasses and a tall thin glass for assessment

of liquid quantity conservation.

The Pre Testing

The sessions were held in a big office for the purpose of
interviewing the children individually in a guiet setting.
The subjects were familiar with the researcher as she had

been introduced beforehand to the teachers and students of



the different classrooms by the school principle.

In turn, each child was seated in a chair comfortably
across the table from the experimenter, with all the test
materials assembled on the table. To establish the
necessary rapport, the researcher introduced herself on
the first meeting with each subject, and to reduce anxiety
of the experimental situation. Each child was informed by
the researcher that the programme to be followed was aimed
at enhancing performance in school work, particularly

arithmetic.

After ensuring that the child was comfortable physically
and psychologically, the test was administered using
Piagetian tasks to assess conservation. Each child was
allowed to handle the apparatus before being questioned on
it. Instructions that were followed can be found in
Appendix D. All instructions had to bé translated 1into

Xhosa - a language that the children understood better.

Assessment of Intelligence

On the following week, the subjects who were unable to
conserve were selected. The non-conservers were assessed
for their 1level of intelligence with the aid of The New
South Affican Individual Scale in a familiar 1language -
Xhosa. During each session, the child was assessed alone

in a quiet room with the tester.

Before the intelligence test was administered, the subject
was requested to draw a person. The drawing session was

enjoyed by some of the children, and at the same time, it



served as some form of alleviating the anxiety of a test
situation. The instructions for the draw-a-person test

are available in Appendix E.

The average period taken by each «c¢hild for the
intelligence test was about 45 minutes.  The inteiliéence
testing of the children was completed within a period of 3
weeks. Sixty subjects were drawn out of this group of
non—éonservers as suitable candidates who could be matched
accordingly. The children were then assigned to three
different groups matched for their I.Q. scores and age.
Each group was allocated both higher and lower 1I.Q.
subjects. If there was a difference in I.Q. écores in the

matching of subjects it was not more than five points.

Group number 1 was the demonstration-recitation group,
where children were assigned a passive role by the method
of instruction, in the sense that they had to echo what

the experimenter had said.

Groﬁp number 2 was the limited manipulation group, whereby
each child stood a chance of being a demonstrator to

others.

Group number 3 was the full manipulation group, all of
which were expected to work on their own, with the

demonstrator as a facilitator.

A group that received no training was not included in the
study ., the argument being that the pre tests of
conservation tasks have been found sometimes to activate

learning of the concept. This factor tends to confound
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the results, creating no difference between the control
and the experimental groups. (Brainerd 1983, Dasen and

Heron 1980).

Training

The training of the 60 accessible children was commenced
soon after matching and assigning them to three groups of
20 subjects. The following week, after 1I.Q. testing,

training sessions were conducted. The children were

trained in length conservation. The following apparatus
were used:
Equal lengths of ribbon, rope, pipe cleaners, a standard

12 inch stick and 2 halves of a 12 inch stick.

Group training was implemented for each group separately
in different sessions, that is, if one group was in a
training session in the morning, another group would

follow at another time.

The children assembled in a big room, seated in a semi-
circle, with the demonstrator standing in front of the
children. Group training with different methods was

considered to be a strategy pertinent in exploring a more

effective method, 1in facilitating conservation skills at

all levels of intellectual functioning. The variety of
materials employed in training of length conservation were
capable of reinforcing invariance of matter, 1in this
instance, length. Principles of reversibility and

compensation were emphasised.

For the demonstration-recitation group, the demonstrator

would show the <children pieces of equal 1lengths in
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different positions and shapes to ascertain that they had
grasped the notion of invariance of length. Whenever she
demonstrated a certain item and a relevant concept, she
would ask the children to repeat what she had just said,
and also ensure that they understood the statement.
Positive reinforcement was provided by praising the
children for correct answers and corrective feedback for

wrong answers.

The method of training employed for the second group of
subjects was limited manipulation of materials, where
every member of the group got a <chance of being a
demonstrator to other children during each session. At
the beginning of - the session, the experimenter
demonstrated and explained to the children the principles
of invariance of matter identity, reversibility and
éompensation.r Over these sessions of training, all the
children managed to be demonstrators and to experience
correction and praise from the researcher; the peer group
members were. also allowed to comment when a child
demonstrator was modelling incorrectly. This practice
afforded the child the opportunity to be exposed to peer
group conflict which has been proved to be beneficial for
equilibration. The child would suddenly be thrown into a
disequilibrium and begin to realise his deficit in terms

of the specific concept.

The third group of children, was trained in length
conservation using the full manipulation method. This

particular method provided an opportunity for the children
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to invent self discovery through working independently
with the experimenter as a facilitator and demonstrator.
As before, the demonstrator described the principles
operating in conversation - invariance, identity,

reversibility and compensation.
e

The children were either praised or corrected on their
responses where appropriate. All children in this group

had their own items of apparatus for practice.

The training of the subjects was conducted over three
sessions of 30 minutes for each experimental group. The

period of training lasted for three days.

Post Tests

The immediate post test was commenced on the following

"week, 3 - 4 days after the training sessions. The

measures employed for this post test were identical with
those of the pre test - Piagetian subtests of mass, weight
and number with length excluded. This practise provided a
means of exploring transfer of conservation skills froh_
length to other tasks of conservation. A female research
assistant who was a blind tester, assessed the children,
in Xhosa, after a training session to sétisfy the
researcher of her competence in the required skills of
interviewing and testing children. The immediate post

testing extended over one week.

The delayed Post Test
A period of four weeks elapsed before the delayed post-
test was conducted. This exercise was done for the

purpose of examining retention of conservation skills.
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For learning to have occurred, children would be able to
retain whatever they have been taught after two weeks.
The measures employed during the delayed post test were
identical with those of the immediate post test, except
that a 1liquid quantity conservation test had to be
.included. The addition of liquid quantity conservation
was a means of observing transfer of .extension of
conservation skills to more complex conservation skills
usually attained at the age of 12 years. A period of one
week was spent in testing the children which was done by

the same research assistant.
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(reflecting failure to conserve) provided a baseline.
unequivocal

facilitation

point of departure,

CHAPTER EIGHT

RESULTS AND INTERPRETATIONS

the pre test scores which were =zero

Thus it is

that all subjects 1improved in scores from

of conservation skills as reflected 1in both the

immediate and delayed post tests in the table below.

8.1 Cell Means
Table 1
I Training Method
Demonstration Limited Full
Manipulation Manipulaticn
I I | ' |
Pre test 0 | 0 | 0

Immediate post test | 4,8 4,5 4,4
Delayed post test 4,7 4,8 4,7
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A Graph of Cell Means of Both Immediate and Delayed Post Tests
in Relation to Methods of Training

5 |
}::f?tr:~»\, e Delayed Post Test
| s\‘\\“*‘~‘k~‘*~N‘*\“““**-~4
4 : Immediate Post Test
3
2
I
|
|
1|
|
|
I
0 | Pre test
Demonstration Limited Full
Manipulation Manipulation

Figure 1

The graph of cell means demonstrates the pre test scores as being
on the X-axis. A dramatic improvement of scores during the
immediate post test 1is apparent; this tendency 1is maintained
almost at a constant level during the delayed post test four

weeks after training.
The maximum score for conservation ability was 6.

The mean score for the immediate post test was 4,584, whilst the
standard deviation was 2,036. For the delayed post test the mean

was 4,733 with a standard deviation of 2,074.

The - issue of conservation brings us to a question of what the
operational definition of conservation is. Is it acquisition or

retention? One would maintain that to have learnt, the child
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should Dbe able to retain the material over a period of four
weeks. Within this premise the index of improvement would be the
retention score which would be the difference in scores between
the immediate post test and the delayed post test scores.

Regression refers to a negative score.

As evidence of having learnt to conserve, regardless of the
method of training, there 1is no significant difference in
retention scores between the two levels of intelligence (high and
low I.Q.), because for high and low I.Q. F1,54 = 0,12; p> 0,01

in table 2.

8.2 Table of Cell Means for Improvement on Retention Scores

Table 2
TRAINING METHOD
LEVELS OF I.Q. DEMONSTRATION | LIMITED [ FOLL
| MANIPULATION | MANIPULATION
| -
HIGH -0,625 | 0,444 | 0,875
| |
| I
LOW 0,25 | -0,091 | 0,083
| | |

The first hypothesis that all methods of training non-conservers
to conserve would be more effective with normal rather than
retarded children was not confirmed, since the difference was

not significant.

Most <children appear to nave gained from the facilitation of the
ability to conserve as reflected by the total scores. All the
methods demonstrate a substantial number of conservers in both
the immediate and delayed post tests. See table of total score

column 6 in tables 3 and 4:

. . S — —— ——— S ———ri ——



8.3 Frequency of Total Immediate Post Test Scores 0 - 6
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Table 3

GROUP 0 1 2 3 4 5 6 TOTAL
T DEMONSTRATIONI 1 [ I [ 1T o0 T & T 1 T1I2 T 20 1
I I I I I I I | I I
| LIMITED 31 0o |1 | 1 | 2 | 0 |13 | 20 I
I I | I I I I | [ I
| FULL 11 1 | 3 |1 | 3 1 0 | 11 | 20 I
| MANIPULATION | I I I I I I I I

TOTALS: 5 2 5 2 9 1 36 60
Where (0 denotes non-conservers and 6 represents conservation
8.4 Frequency of Total Delayed Post Test Scores 0 - 6
Table 4
GROUP 0 1 2 3 4 5 6 TOTAL
[ DEMONSTRATION] 3 [ o [ 1 T o T 2 T o T 14 T 20 1|
| I I | I | I | I I
| LIMITED 2 + o I 2 | o | 1+ 2 |13 | 20 |
| I I I I I | I n I
| FULL 1 1 o + 4 1 o | 2 1 0o |13 | 20 |
| MANIPULATION | I | ! ! I | l I
5 2 5 2 9 1 36 60

Where (0 denotes non-conservers and 6 represents conservation

Summary of 2 X 3 Analysis of Variance for 2 I1.Q. Levels and

8.5

3 Methods of Training

Table 5
SOURCE OF VARIANCE af ms PROBABILITY
GROUP METHOD 2 T 1,811 71 1 0,49 I
HIGH AND LOW I.Q. LEVEL } 1 I 0,3 I* 12 : 0,72 I
GROUP X I1.Q. LEVEL I 2 : 4,2 I .65 I““ 0,2012 :
ERROR ! 54 l 2,5 l - !
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Hypothesis 2, that for normal children the three methods of
training non-conservers to conserve would be equally effective,
was supported because there was no interaction.

F2,54 = 1,65 : p70,10 |

Therefore, all the methods were equally effective,

Hypothesis 3, that for the retarded children, the method of full
manipulation would be more effective in training non-conservers
than the methods of limited manipulation and demonstration, was
not confirmed. There was no significant difference because there

was no significant interaction.

F2,54 = 1,65 ; p~ 0,10

A Graph of Retention Scores in Relation to Levels of
Intelligence and Methods of Training

2 |
I
1|
@\/@ HIGHER I.Q.
0 - _
_____ e e e
LOWER I.Q.
-1
l .
Demonstration Limited Full
Manipulation Manipulation

Methods of Training

Figure 2

No significant difference was noted between the high and low I.Q.

subjects in the learning of conservation skills.

High - Low (F1,54 = 0,12 ; p 2 0,10)
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Where the dependent variable is delayed post test score minus the
immediate post test score, this variable 1is regarded as a
retention score for each of the different I.Q. levels in relation
to the method of training the subjects to conserve. A retention
score 1is regarded as an indication of having acquired the skill

{see figure 2).

Table 2 demonstrates the performance of children of different

I.Q. levels in response to different methods of teaching.

Horizontal decalage, which has been described as the inability to
transfer to another area of conservation, was revealed by
findings in tables 3 and 4 of Frequency of Immediate and Delayed

Total Post Test Scores.

These children exhibit different levels of achievement with
regard to problems that require similar mental operations.

The columns with scores from2 to 5 represent the number of
children that failed to transfer the mechanism wused 1in one

conservation skill to another.

The various methods of training appear to differ in the numbers
of children who demonstrate this horizontal decalage. The
highest number that reflected this phenomenon was found in the
Full Manipulation method group (6 children), followed by the
Limited Manipulation group (5 children), the least number (3
children) being in the Demonstration method group. In both the
immediate post test and the aelayed post test, the frequency of
scores demonstrated a small number of non-conservers, a large
number of conservers and a wide distribution of of subjects with

incomplete conservation.
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Certain trends emerged that were related to some subtests of

conservation and methods of training.

The methods of training were arranged in a ranking fashion from
passivity to activity, that is, from demonstration, 1limited

manipulation to full manipulation methods (of material).

The scores of the quantity subtest demonstrated more or less
equal numbers of conservers in all methods methods of training,
with the full manipulation methods resulting in a slightly higher

number of conservers.

8.6 Frequency of Conservation in the Piagetian Subtest of
Liquid Quantity

Table 6

A Table of a Subtest Showing the Pattern that Emerged

QUANTITY

I o I