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ABSTRACT

Recent studies of objéct grouping in infants and
preschoo%,chilé&en by Sucarman (1983) suggest that they:
arevcapable of'conceptﬁalising ipter¥relationships
between objects - a view which differs from accounts of
classification by Inhelder and Piaget (1964) and Vygotsky
(1962) . These studies have concentrated on Western
middle-class subjects. This study investigated the
development of conceptual organisation seen in the
grouping of sets of objects by young children, ciassified
‘as "Coloured", from a low sopio~economic background. A
second focus of the study was on the effect of specific
task variables on object gréuping behaviour. Thirty-one
.low income subjects divided»into four age groups - 16-24,
,_25—30,'31-36 and 37-42 months, were given six different
free sorting tasks. Each involved the presentation of a
scfambledvarray of -eight objects to be divided into two
classes. In one task the.bbjects could be classified- by
bidimensional criteria, invthe others by a single
criterion. Subjects’ spontanedus manipulations of the
_objects were_meaéured in three ways - temporal grouping,
spatial grouping and groupingvprocedufe. Verbal
references to class relations were also coded. For
méasures of temporal and spatial groupiné,'frequency of -
consistent one- and two-class groupings and inclusivengss

of constructions were noted. Grouping procedure provided



xiv
a measure of whether or not both classes were
simultaneously considered. An additional two tasks
designed to élicit simultaneous consideration of both
classes were also administered to each subject. The
data was analysed for differential age and task effects
on groupf&g. The results indicaté that performance on
these tasks showed the same general.developmental.trends
and task effects as those found in récent studies of
middle~-class children for both unidimensional and
bidimensional groupings, thus confirming‘Sugarﬁan's
observations and suggesting a universal proéess of
conceptual development. Hdwever, there was some‘evidence
of a slower rate of developﬁent and levels of verbalisation
"were lower than those observed in studies of middle-class
| children. Subjects in this study could conceptually
inter-relate objects shown both in their bidimensional
groupihgs_and in mixed order grouping procedure, but the
latter was evident in elicited groupings and not in
spontaneous play. These differences are discussed in

relation to performance variables such as response set.
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PREFACE

The search fbr-an undérstanding of the origins and
developmipt of/logical processes in infancy and eafly
childhodd has long beeﬁ of intergst‘to psychologists and
educationalists alike. One of the central points of this
 déve1opment is the child's growing ability to comprehend
thé.propertieé which govern the formation of class
- systems or categories which will form the basis of adult‘
thought patterns. Developments in classification in the
infant and yoUng child have  usually been inferred from
the way that they gfoup similar sets of objects. Recent
" studies (e.g. Odom, Astor and Cunningham} 1974; Sugarman,
1983) have suggested £hat tiaditional accounts of this
~development by Inhelder and Piaget (1964) and Vygotsky
- {1962) have under—eétimated the level of conceptualisation
within the capacity of.the pre-operational child and have
shown that children in the third and fourth year of life
are able to perform simple tasks requiring them to

co-ordinate relations between objects.

‘However, the majority of these studies performed on
 midd1e—class‘Euro—American‘children appear to tacitly
assume that the trends they have noted in the development
of classification skills are cognitive universals.
Consequently there has been little attention to the
influence of environmentai factors on the development of
such skills,vdespite-indications that performance on

cognitive tasks differs widely in different cultures and

L



xvi

social classes. -The purpose of this study was therefore
to describe the development of object grouping skills in

a sample of lower-class children. It is purely a study

of this behaviour in a different social class, and does
not reflect the view that there is a distinct "culture of
pbverty"f/nor is the political designation of the subjects
of the study as "Coloured” seen to reflect a distinct
cultural group. ' In addition to the aescription of age-
related changes in grouping behaviour, specific effects of
different materials on this behaviour will be examined.
The subjects of the study range from 16 to 42 anths, an
age range which is of interest for two reasons: firstly,
it is the rangé in which studies suggest children become
capable of co-ordinating concepts and relationships between
them, and secondly, it 1is the age range in which social

class differences on many cognitive tasks become apparent.

The types of object grouping produced by the lower-class_
subjects of this study will then be discussed in relation
to previous findings with middle-class subjects, and the
implications they have for the view that young children
exceed the level of competence seen in Vygotsky's and
Inhelder and Piaget's studies Qf_ciassification. The
effects of different materials on object grouping will
also ne considered. It is, howevér, 6nly a starting point
to pinpoint differences in performance which seem to be
‘related to social class and specific materials. |
Understanding of such differences will require further
research and this study suggests some possibilities which

might be investigated.



1. INTRODUCTION

EBADIbeNAL APPROACHES TO CLASSIFICATION

N

Heinz Werner
Vygotsky's Account of Concept Formation
Genevan School

Points in Common in Classical Approaches

RECENT STUDIES OF GROUPING BEHAVIOUR IN THE
FIRST THREE YEARS

Equivalence Classifications

- Manual Groupings of.Objeéts

Implications of New Studies for Traditional
Accounts of Classification with Particular
Reference to Piaget

Sugarman's Procedural Approach
Implications of Sugarman's Approach for

Piaget's Account of Classificatory
Development

- Other Evidence for Co-ordination of

Interobject Comparisons
1.2.6.1. Class inclusion studies
1.2.6.2. Bidimensional classification

The Cultural Context of Studies of Early
Grouping Behaviour

1.3./...



1.3.
1.3.1.

1.3.2.

S 1.3.3.

1.4.

ENVIRONMENTAL EFFECTS ON GROUPING BEHAVIOUR

Effect of Specific Task Characteristics on
Determining Performance on Grouping Tasks

1.3.1.1; Stimulus prototypes and natural
categories

Sociocultural Effects on Performance on
g;ouping Tasks v :

1.3.2.1. Cross-cultural &tudies of
classification and concept
development in the.preschool
child

1.3.2.2. Cross-cultural studies of
classification and concept
development in the concrete
oOperational child

Factors Affecting Competence on Cognitive
Tasks

THE PRESENT STUDY



1. INTRODUCTION

In this section the purpose of studying grouping

e

study of classification are considered. Recent studies

behaviour, is oﬁtlined and traditional approaches to the

of grouping behaviour in the first three years of life
.are reviewed and their implications for more traditional

approaches are discussed.

A‘major preoccupation for cognitive psycholégists is the
investigation of the origins and structure of logic in
infancy, its progress in ea;:ly childhood, and the
processes by which it develops. Of particular interest
to psychologists and educationalists alike is.ﬁhe study
of class‘br concept, the "nétion of sameness" which
‘becomes “the.very'keél andbbackbone of our thinking"
(Jameé; 1901’,9' 459) . Flavell (1970) chments; "The
~entities called 'élasses' have a dual status in human
cognition. On thé one hand, they are usually regarded
as essential ingredients of the thinking process. "
itself ... On the other hand.classes can also constitute
abstract 'objects of thought'" (p. 991). It is
particularly in this second sense of general logical
systems father than as isolated conceptual units that

. the study of classificatory knowledge can further our

'~ understanding of the development of cognition. The

‘individual’s growing understanding of the properties of



" class systems provides the basis for the later
formation and use of superordinate categories found in
mature Western patterns of thinking. As such,
classification touches every area of conceptual
development. .~

e -

+

For the title of this study, the“term "grouping" was
preferred to the more frequently used "classification".
This was done for two related reasons. Firstly, is is
from such behaviour expressed either as an equivalence

- response to similar but discrete stimuli (Bornstein,
1981; Kendler, 1961) or in the way that children
organise groups of objects le.g. Inhelder and Piéget,
1964; ‘Nelson, 1973; Ricciuti, 1965) that underlying
conCeptual organi'sation can be inferred. It is
conceivable, indeed 1ikely,fthat certain groupings
produced will not reflect classification at all.
Secondly, the term ﬁclassificatidn" is usually

" understood following Inhelder and Piaget as grouping on
the basis of a common attribute and strictly speaking
ekcludes related object groupings common in the age
range under study (cf£.. Flavell, 1970, p. 995). These
include patferns, symmetries, ahd cbrrespondence between
items from different classes.v All thése'cén be seen to
reflect logicél organisation (Forman,-1982; .Ricciuti &
Johnson, 1965, cited by Flavell, 1970; Sugarman, 1983)
and as it is the concern of this study to considef
"groupings by a consistent relatibn as broadly as

possible}vall these forms are taken into account.



In studying the development of classification as a
logical system it is useful to consider the different
sources of variation in the subject-~concept relation.
Flavell (1970) identifies three of these:
(1) /yalidity, which is a measure of
¢ the extent to which the individual's
concep£ meets the publiclf accepted
meaning; .
(2) status, which refers to the
'vextent to which the concept is
articulated, coded and understood -
a cognitivevobjeét as opposed to a
cognitivé instrumént;' and
(3) ‘accessibility, which is the
degree to which a concept is
available for use in appropriate .

situations.

Thefe are a number of accounts of how these change as

the child develops and'the sequence will‘be re—-examined
here from the point of view of two important movements

in cognitive developmental psycholégy. Firstly, in the
last.teﬁ.years or so, infants have Come‘td be viewed as
more competent than earliér accounts would have them
(Bower, 1974; 1979; vVuyk, 1981). Piaget's (1972) view
that iogic related to action in the sensorimotor period
differs sfructurélly from the iogic accordingvto reason
that succeeds it, has been challenged. Mounoud and: Hauert

-(1982) , Mounoud and Vintner (1981) postulate a distinction



- between reasoning logic and action in infancy.. Langer
(1980,»1981, 1982) too describes forms of logical
behaviour and representation in infancy which appear to
‘ go beyond Piaget's logic-in-action (1963). ‘Whether or
‘not studies of early grouping éuggest that logical
forms deVélop garlier than traditional accounts allow
will be considered. - Secondly, evidénce from a variety
of studies, in particular cross—cultﬁral studies and
studies of hérizontai decalage within a single culture
~points to "the major effects of specific task
“characteristics in determining performance én cognitive
tasks" (Furby, 1980, p. 546). It therefore becomes
important to consider the vélidity, status and |

accessibility of the child's concepts within his

particular realm of experience.

4

'1.1. TRADITIONAL APPROACHES TO CLASSIFICATION

. e e

The development of classificatory knowledge has been

approached . from a number of perspectives and it is within

the classical studies of Werner (1940), Vygotsky (1962)
and Inhelder and Piaget (1964) that a framework for
considering more recent work focussing on the young

child will be found.

1.1.1. Heinz Werner

Werner (1940), drawing on a variety of studies as

sources, contrasted sensory organisation and primitive



abstraction with abstract conceptual classification.

He observed that grouping on the basis of perceptual
configuration is reflected in the categories of
primitive languages and that young children similarly
often conceive of a group as a "naturalistic situation
in whichsingle elements are embedded and from which
they get their'meaning" (p. 227). Ahother grouping
criterion for young children was concrete similarities.
On the basis of these observations Werner concluded
that primitive abstfaction is closely allied to senéory

..

organisation.

The groupings change with age to include grouping

' aécording to two dimensions and then the forming of
subgfoups.until the child (post six years) can shift
his viewpoint so he is free of the forces of sensory
stimulation and consciously perceives that objects can
be ordered on the basis of any one of their different
aﬁtributes. This mature level of absfraction is oné

"guided by deliberately selected categories" (p. 239).

1.1.2. Vygotsky's Account of Concept Formation

Vygotsky (1962) observed similar types of grouping in
young children, but places majdr:emphasis on the guiding
role of the symbol (word) in concept formation. It is
beyond the bounds of this study to consider the role of
language in forming categories, but the Russian work is ‘
relevant here as it identifies a number of stages in the

. growth of classification. Vygotsky sees concept



formation as the result of an intellectual operation
which has two main parts: firstly, a complex is
formed - children unite diverse objects in groups
under a common fémily.name. Secondly, potential
concepts are formed based on singling‘out common
attributeS. Words centre attention in both these
lines of development by-abstracting.traits,

synthesising them and symbolising them with a sign.

The method by which grouping is studied\has more than
‘an incidental effect.on the child's perfdrmqnce (Denney,
1972; Furby, 1980; Siegel, 1978) and for this reason

- the materials used in Vygotsky's study will be

described in detail. He used 22 wooden blocks varying

. in colour, height (tall and flat), shape and size of

the horizontal sﬁrface.. Under each figure, unseen by

~ the subject, was writfén one of the four nonsense words,
lag, bik, mur or cev. Lag was written on all tall
figures regardless of colour or shape, bik on flat ones,
mur on tall‘émall ones and cev on flat small ones. At
the beginning of a testing session all blocks were
presented in mixed array. The experimenter turned up

a block, told its name to the subject and asked him to
find all the blocks he thought belonged to the same

~ kind. Once the subject had made his choice, the
experiﬁenter turned up one of the wrongly selécted
blocks, showing him that it was a different kind and |
the subject tried again. As the number of turned blocks

increases, the subject obtains a basis for discovering



the attributeé to which the nonsense word refers.

The words then come to stand for the different types
of blocks. From the types of groupings produced and
errors made, three basic phases of concept formation

were inferred.

& .
Firstly, the young child puts a number of objects in an

unorganised syncretic heap, i.e.vdiverse elements are
merged into a group on the strength of some chance
impreséion which might be based on organisation of the
visual field (contiguity in space) or comprise elements

from heaps already formed.

-

In the second cbmplex phase of grouping,individual
objects are united in the child's mind on the basis of
bonds which actually exist between them. (Here Vygotsky,
like Werner (1940), uses thé analogy of family name.)
This might be an "associative complex" where any feature
in which the sample object is like others suffiées as a
.basis, e.g. some are like in colour, :othérs in size.
Collective complexes are those in which objects are
grouped on the basis of functional co-operation, e.g.“
placed together on the basis of a trait in which they
differ and consequently complement each other, e.g. a
.block of each colour; a placesettiné. Chain complexes
are a result of the relation between single elements,
e.g. a child_groups a yellow triangle, adds a few more
on the basis of triangularity and then chénges to the
colour of the last trianglé he added. Here the original
-sample has no central significance. Diffuse complexes

K4



10

are not even based on. perceptual similarity and are

characterised by the fluidity of their attributes.

The last form of complex identifiéd by Vygotsky was
the pseudo concept. Hefe it appears that there was a
coﬁceptui} basfé for grouping.but it was bésed 6n
concrete visible likeness rather than true general

concept.

In the next phase of the development of abstraction
jobjects are grouped on the basis of a single attribute.
The potential concept, a precursor of the true concept,
results from a pfimitive abstraction present to some
degree ndt only in children.but even in animals. The
genuine concept is formed "only when the abstracted
traits are synthesised anewiand'the resulting abstract
synthesis becomes the main instrUment of thought" (p. 78).
So, while similar forms are found at earlier stages,
Vygotsky.concludes "The development of the processes
which eventually result in concept formation begins in
earliest childhood, but the intellectual functions that
in a specific combination form the psychological basis
of. the process of concept formation ripen, take shape
and develop only at puberty" (p. 58). | |

,

"1.1.3. Genevan School

The Genevan school has contributed the fullest account
of the development of classificatory knowiedge as a
logical.system, and it is on this basis that the bulk
of developmental studies in this area have been

[ 4
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conceptualised.

" Inhelder and Piaget (1964) have stringent criteria for
the logical dgfinition of a class; There are two ways
the class is defined:‘ by intension which specifies the
properti%s sha£ed by the members of the class and by
extension which‘listS'éhe members. ' Extension requires
an understanding of différential magnitude€ relations
implied in superordinate/subordinate class systems
(Hooper, 1979) and is often tested empirically by

' questions involving the quantifiers some, all and npone.

At the sensorimotor stage Piaget (1952) describes a
number of behaviour patterns suggestive of a practical'
classification as when avchild given a familiar object
:assimilates it to an habitual scheme. A second preverbal
precursor is when children éile a number of similar
objects together. But he considers these prototypes to
be " ... elementary organisations ... still far removed
from:the cérresponding operatioﬁal structures" because a
"characteristic of a sensorimotdr scheme is that its
various possible applications cannot be realised
simultaneously so that exténsion and intension cannot be

co-ordinated by reference to one another." Inhelder and

Piaget (1964, p.14 ).

- On the basis of studies with nearly 200 children aged
two-and-a-half to seven years, Inhelder and Piaget
identified three stages of development, two pre-operational

and one at the stage of concrete operations. The method
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followed in the studies was to present subjects with a
variety of materials, either geometric - blocks of
differing shape and colour - or descriptive, e.g..
figﬁres of people, houses, animals, trees, cars, ahd

to instruct themto "Put together things that are alike."
P _

From two to foﬁr'years)children produced preclasses
determined at times by similafity or-at others by the
making of a picture. These were termed graphic
tollections and included:

| "(1) placing objects in line;

(2) collective objects which were
graphic colledtions in two or
three dimensions -made up of
similar elements, together
constitutingian unbroken whole,
pattern or geometric figure;
and

(3) complex objects méde of
heterogeneous elements, the
end product being either a
geometric figure or descriptive
or pictorial.

"These types did nat appear'in a particular sequence and
Zwere_a function of the tésk materials and the way
questions were put. What is common to them is the way
that relations of similarity and difference were
applied'successively. The child oscillates between
extension and intension, unable to unite all elements

L 4
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with the common property to form a simultaneous whole.
Extension is simply a spatial or graphic extension of

a perceptual whole.

Later Piaget (1977)vdistinguished a transitional level
between Epese éfaphié collections and the next non-
graphic stage.” This includes figﬁral collections with
superimposed alignments each having analogous elements
distinct from those of other suﬁcollections, and small

. non-figural bﬁt juxtaposed collections without afﬂnique
 Criterion. Between four and seven years the child was
observed to become capable of a quasi classification -
the non-graphic collection.- These are distinguiShed
-.from the previous stage in that they'are consistent and
exhaustive. Typically all the elements were grouped
into two or more collections on the basis of similarity.
In its most advanced form the non-graphic colléction may
distinguish classes and subclasses, though the child
'still cannot co-ordinate two dimensions. Nor are these
true classes as they are constructed step by step
without ah explicit understanding of the definition of

the class.

The final stage 6f classificatory thinking is achieved
‘when the child understands the relations among the
‘different levels of the hierarchy. He needs to
understand class inclusion —lthe way that members of

the subclass afe members of a class but that the reverse

is not necessarily true. 1In Piaget's Western European



14
subjects this level was reached at about 10 years.

The role of an antiéipatory scheme is emphasised as the
key to this developmental progression. The child at
Stage I (graphic collection) "does not really anticipate
| the classification ... (but) establishes it in the
course of‘constructing the collection which he does one
step at a time"\(p. 196). Once ﬁaving made the
collection the child is inflexible and cannot changé it

- or offer an alternative. By Stage III the child does

not proceed at all until he has an anticipatory schema.

Inhelder and Piaget (1964) also give attention to the
logically more complex multiplicative classification
which requires the consideration of two or more
 dimensions and their arrdngement in the form of matrices.
To establish these tables the child must compose two or
_morevCriteria and a spatially correct placement must be
made. As these arrangements are supported by graphic
representation, the question is whether perceptualvfactors
compensate for the additional logicai complexity or are
merely ah initial aid to solving a problem that soon )
becomes purely symbolic. They interpret the finding that
younger children aged four to five are more successful at
solving these tasks than six- to seven-year olds as
indicating that younger children are solving the matrix

. on the basis of peréeptual symmetry whereas the older
childrenlarefattempting to co-ordinate the different
dimensions. Despite this unevenness in the composition

of multiplicative rather than additive classes they were

[ 4
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seen to develop parallel to and at the same time as

additive classification.

1.1.4. Points in Common in .Classical Approaches

A great deal of common ground can be found in these
£hree‘ap§;oaches. Firstly,'discrimipation.on the basis
of likeness or differencé is not considered sufficient
proof of classification. Classificaéion seems to be
marked by the ability to hold consistently to a criterion
.of grouping, to proceed by a plan, and to be able to
abandon this criterion deliberatély and reciassify on a
new basis. This has much in common with Bruner's
"formal" category (Bruner, Goodnow and Austin, 1956).
Secondly, these accounts concur that young children
under around four years are. unable to form groups of
objects_based on a single cgmmon attribute because of
;their iack of concept of group or category which could
be defined by a specific set of objectively detérmined
features. The perceptual nature of groupings is stressed.
(Here the effect'of the large numbers of test objects

with overlapping attributes will need to be considered.)

Finally, there is a large measure 6f agreement in the
»kinds-of grouping produced in the intuitive phase of
pre-operational development. It is useful to employ
 Olvervand'Hornsby's (1966) categorisation of thematic

and complexive groupings. These were observed in studies
with older children from six years, using more complex

materials. Thematic groupings which join elements by
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some kind of story or theme were observed by Inhelder
and Piagét and Werner in this age range. Complexive
groupings of which there are many subvarieties "appear
to be the result of a conventional find the common
attribute strategy which the child fails ... to carry
off for €%e whole set of objects to be grouped” (Flavéll,
1970, p. 994). The result is.what Kofsky (1963) has
termed an inconsisfent class. Closeiy related to this
is non-exhaustiveness - not all elements possessing thé
. property on which class membership is bésed are inCluded._
Inconsistent groupings have been noted by both Vygotsky
(1962) and Inhelder and Piaget (1964), as well as Bruner;
vOlver and Greenfield (1963,~Chapter III) and Lovell,

Mitchell and Everett (1962}.

. The sequehce of these approéches unfolds logically from -
simpier to more complex organisatibnal levels which will
enable the maturing.child to encode information in

. simpler chunks and combine and detach groupings already
formed with greater efficiency. As such they provide a
useful ffamework to consider subsequent studies. What is
of interest here is to examine more closély how this

.developmental sequence manifests»at different ages and

-under different conditions.
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1.2, RECENT STUDIES OF GROUPING BEHAVIOUR IN THE
FIRST THREE YEARS

1.2.1. Eqguivalence Classifications

At itsvsimplest level classification is said to exist
when two or more discrete events elicit equivalent
behavioufal responses. This is a basic adaptive
mechanism found even in the simplest organisms which
need to recognise similar sensory innuts in order tov
survive (James, 1901). As such it is found even in the
first weeks of life of the infant (Bornstein, 1979;
1981) . More compelling evidence that infants actually
group discriminable stimuli within certain domains into
equivalence classes comes‘from studies in which infants'
receotive behaviour shows generalisation in the same
category (Cohen and Strauss, 1979; Fagan, 1974, 1979).
Bornstein (1981) demonstrated habituation to colours
(even novel colours) and dishabituation to a neutral
pattern - indicating a response to colour as a general
dimension or concept rather than a particular colour.
Further, Bornstein has demonstrated that infants can
learn to respond differentially in one situation to

stimuli that they treat equivalently in another.

These studies essentially describe the sensorimotor
_scheme (Piaget, 1963), the motoric prototype of
classification discussed above. Clearly equiValence
classifications are precursors of intension but there
is no proof that infants responding equivalently have a

concept of equivalence. However, this paradigm has been

(4]
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used as evidence- of categorisation by older children,
e.g. Rossi and Rossi (1965) have demonstrated a
significant degree of grouping of like items in recall
by two-year olds.

1;2.2. ﬁ;nual Groupings of Objects

The overt behaviour of manually grouping similar objects
has also been seen as the beginning éf classification,

and there is little evidence of this in the first year.
Inhelder and Piaget (1964) do not specify when pregraphic
pilings of like objects begin to be seen. Langer (1980,
1982) has shown a shift in the constrqctive behaviours of
infants frdm composing (épa;ial contact of proximity in
placements and displacements) two different objects at

six months to randomvcompositions of two or sometimes
three'objects at 8 to 10 mo;ths, to some infants beginning
to compose two or even three identical objects at a year.
Fenson, Kagan, Kearsley and Zelazo (1976) also found very
simple groupings on the basis of physical and functional
similarity, a few at 9 months and frequently by 13 months.
Starkey (1981) found spatial groupings of two and thrée
like objects in some nine-month olds. Starkey found that
his six-month old subjects could distinguish between types
of objects but showed no sequential touching of like
"objects or spatial groupings, indicéting that this

behaviour emerges between six and nine months.

" The method of assessing grouping used by Starkey (1981)

‘and a variety of the studies reported below is based on
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Ricciuti (1965).v.He had failed to élicit grouping
with very young children on sbrting tasks introduced
with verbal instructions but noted that such groupings
were common in their spontaneous play. He introduced

a simplified task with eight objects classifiable into
two mutugily exclusive subsets on the basis of é single
- criterion. Spontaneous manipulations of these objects
| by 12-, 18-and 24-month infants showea a high degree of
ordering. Temporal orderings were seen .even where no

spatial groupings were produced

Riccuiti (1965) observed the grouping behaviour of 48
children and found that roughly 40% of 12-month olds,
80% at 18 months and 70% of 24-month olds touched like
objects sequentially. Thirty, 50 and 67% at 12, 18 and
‘24 months also grouped likejobjects spatially. This
suggests that spatial groupings require other skills
than just cléssification and that the failure of
.younger children to produce spatially contiguous groups
should_noﬁ'be.seen as a failure to group. Starkey
likewise found sequential touching of three or.more
objects in 94% of 9-month olds and all his 12-month -
subjects. Spatial groupings were éroduced by 13% at

: ~9‘months‘ and 44% at 12. Sugarman (1981, 1982a and b)
also_ieports temporal and spatial groupings from 12
fmonths. The groupings seen in Ricciuti and Starkey were
perceptﬁally“based.. Functional categorisation has been
shown by both Ross (1980) from 12 months, and Nelson

(1973) from 18 months. Nelson (1973) hypothesised that
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the function of objects is the most primitive dimension
along which the child will group objects and that using
realistic objecfs could tap already formed categories.
Her findings confirm that the function of objects is a
salient principle of categorisation under two years.

Ross (19§6) used the habituation-dishabituation paradigm,
so much used in the study of equivalence responses in
early infancy. The method was based'on the premise that
as .a category is a group cf phfsically distinct objects
to which.equivalent meaning is given, children would
 habituate_to successive members of the same'category and

- show recovery of attention to a member of a different _
category. She found that children at 12, 18 and 24 months
recognised some conventional categories including

- superordinate categories such as food and furniture in
which members had varied pe;ceptual characteristics.

The groupings which appear in the first and much of the
csecond year are not conclusive evidence of a search for
similar objects which would indicate some concept of
equivalence. Children may be selecting cbjects that are
most salient to them in which case there would be no need
to compare objects. Evidence fcr £his view, especially
at around one year, comes from the predominance of one
:vclass groupings (Ricciuti, 1965; Stafkey, 1981;

f Sugarman, 1981, 1982a and b). Riccuiti notes that there
was a tendency acrosé his sample to select an object from
the same class on the first move of a task. This finding

is consistent with the expectation that younger children

£
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can only attend to one thing at a time (thei"centred"
thought referred to by Piaget, 1978), i.e. they separate
x from not x but cannot separate x from y which requires

attending to the class basis of both categories.

By 24 months the number of objects grouped and the
frequencflof two or more class groupings increases and

the possibility of salience as an explanatory feature
decreases (Denney, 1972; Nelson, 1953; Ricciuti, 1965;
Sugarman, 1982a and b), though it is possible that two
class groupings could be produced on the basis of

repeated searches for an object like the one previously
~placed, as Piaget's successive assimilation account
suggests (also Sigel, 1964)1 It is, however, more likely.
that there is some interobject comparison (Sugarman, 1983).
At this stage too there is an increase in spatial
co—ordination betwéen small‘groupings (Inhelder and Piaget,
1964; Ricciuti and Johnson, 1965, cited by Flavell, 1970;
AKofsky, 1966; Sugarman, 1983, Vygotsky, 1962; Woodward
and Hunt, 1972). As has been noted, this is often ét the
expense of maintaining élass consistency when non-identical
objects are sorted together. However, Sugarman's subaects
have produced symmetrical forms which appear to co-ordinate
poéition in space and form; a trend also noted by Ricciuti

and Johnsoh.

.1.2.3. Implications of New Studies for Traditional Accounts

of Classification with Particular Reference to Piaget

The studies reviewed to this point show a steadily-

increasing ability to group consistently and exhaustively

]
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- more evident on the simplified tasks withouﬁ overlapping
attributes, bqt leave unchallenged Piaget's account of
the limitations of classification in the preschool period
to successive two term comparisons and a heavy reliance
on perceptual cues. Even the two class groupings common
over 24 ﬁgnths.could be accounted fo; in these terms,.
particularly when there is only one dimension for

classification.

While these grouéing studies give no evidence of changes
in cognitive organisation during the third year,’evidéncé
from studies of the language ability of children in fhis
age group indicates a period of dramatic change.' For
example, children progress from the simple meanings of
early language which appear to link with sensorimotorv
concepts (Brown; 1973) to uéing a grammér (Karmiloff-Smith,
1979; Newport, 1981) and the.recognition of commonalities
among words which share semantic features (Bowerman, 1978).
There is a great deal of evidence suggesting support for
Piaget's position that language "largely follows on the
heels of general cognitive development” (McCall, Eichorn
and Hogarty, 1977), that uncoded knowledge about how
objectsvcan be related to each othér needs to be mapped
ihto lingﬁistic systems (Flavell, 1977, p. 38). Goodson
and Greenfield (1975) and Greenfield, Nelson and Saltzman
(1972) have demonstrated parallels in linguistic
structural principle and structure iﬁ manipulative play,
lending support to the idea of common cognitive
organisation in language and other behaviour. Studies of

grouping behaviour also lend support to this (Nelson, 1973,

’



23

Ricciuti, 1965).- Sugarman (1982) therefoﬁe.qusries's
whether just as language developmeﬁt in this period.
moves from direct expressions of meaning to‘incfeasingly‘
indirect forms and the use of more complex. internal
structures of external forms, mappings from thought
(internaf’struqture) to sequence of action (external

form) do not also become increasingly elaborate.

1.2.4. Sugarman's Procedural Approach

- Sugarman (1983) argues that the construcfion of two
class groups could be interpreted as a more‘complex
mental process. The child needing to consider two
classes simultaneously must know that two objects are
the same in some respect and also that there are two
possible bases on which tHe:objects may be categorised.

The child with such knowledge might have "stepped up

from a comparison of particulars to a simultaneous

juxtaposition, if not a comparison, of comparisons" (p. 10).

What was necessary was a method of analysing classifisatory
behaviour that could distinguish the behaviour and its
conceptual underpinnings. Sugérman (1982b) argued that
"the same spatial arrangement or>teﬁporal sequence of object
manipulation by different children might reflect a
different conceptual organisation of dbjects and cohversely
that superfiéially dissimilar forms might reflect the

same or similar conceptual organisation" (p. 68).

She therefore chose to work from units of class-consistent
organisation to the way in which each unit was produced

and then inferred from the activity patterns what the



24

: minimal underlying conceptual organisation was to
generate that pattern, e.g. if younger childreh grouped
two classes one at a time and older children could shift
between classes when grouping, the younger pattern
indicates an understanding of x = a but the shifting

_ péttern fﬁdicates a co-ordination of‘the concept x = a

~

and x = b.

Sugafman (1982a) presented 40 children, eight each at 12,
18, 24, 30 and 36 months, with seven sets of materials.u
Thése varied so that some would facilitate class groupings
and others, by permitting containment, one-to-one
correspondence. Each set included two classeé éf four
items each. After two-and-a-half minutes' spontaneous

- play, tw0‘prdbes were given, designed to elicit séecific
class grouping and invoiving the joint consideration of

classes. The first was to prompt subjects to sort objects

into separate claés groupings while shifting from one class

to another. The second looked at the subject's free
response to a partially grouped array with one object from
each class misplaced with the other class. ' This tested
whether the child could reverse the misplaced objeéts

without resorting all the objects.'

She found (1982a) in the spontaneous play condition that
children at ail ages grouped identical objects with roughly
the same frequency, but that composition of the groups and
the way they were formed changed with age. At 12 and 18

months, most infants grouped mainly from one class or
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A

successively grouped two. From 24 months onwards, class
groupings tended to include objects from .two classes and
subjects began shifting between classes during their
production. A different cognitive strategy is clear,
groupihg one class at a time requires keeping only one
kind of Sbject in mind at a time; shifting between
classes while grouping requires that the child considers
bboth‘groups, and in selecting an object has to decide to
which the object belongs. The elicited groupings revealed
the same trends. When placed before one item of each
class»a small distance apart and presented Qith the
remainder in scrambled order, some, particularly younger
childrén, persevered in one class groupings. Fifty-eight
percent of the 24-month and older children grouped in
mixed class order aslgiven.i Likewise, in correcﬁing the
misplaced.objects, while sd;e children at all ages were
successful, more than half of thé 30.~ 36-month children
simply reversed them. Most of the children under 24
months, if they corrected at all, did so by moving all.or
most of the objects into a new configuration one class'at
a time (égain'considering only one type of thing at a“

time).

Sugarman (1982b) tested the generality of these trends by
also looking at the development of the one-to-one
correspondence between classes. Superficially this appegrs
to be a different skill, but like class grouping, it
depends on an ordering that maintains a constant relation

across the series. Trends in developmental sequence of
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between class correspondence also suggested a progressive

disjunction of action and thought.

On.the basis of these studies, Sugarman (1982a and b, 1983)
identifies four phaseé in the way children analyse
inter—oblﬁct réiations:

1. Around 12 months'conceptual structuring is focused .
around individual objects. Class oréering seems to

depend on‘salience.

2. In the 18 - 24-month period, individual objects are
conceptually interrelated by comparison. Items are equated
beéause they look the same or serve the same function.
This involves the cbnstruction that 'a’' and 'b' are
distinct but have something in common.

3. At 24 months the process of interrelating individual
~objects becomes recursive, Lhat is, the child repeats £he
pattern until no further items or combinations can be
found.

4, Ffom 30 months on, children can organise objects
accofdiné to two schemes at once. Examples of this
co-ordination of relations between objects include

grouping two classes in mixed order and the appearance in

the third year of bidimensional classification.

1.2.5. Implications of Sugarman's Approach for Piaget's
Account of Classificatory Development

On the basis of this summary of her findings, Sugarman
(1983) rejects Piaget's view (1951) of the period between

. the emergence of representation and the preconceptual period
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as largely an extension of sensorimotor intelligence,
one in which there is little structural change and
thought oscillates between purely motor and figural
characteristics. She suggests rather that it seems to
undergo a "certain amount of reorgenisation". Phases 2
and 3‘aré’cons;stent with earlier aceounts of the

' beginninge of representational inteiligence (i.e. the
development of explicit similarity o£ equivalence
relations between individual objects). However, Phase 4
exceeds the simple interobject comparison involving
co-ordination, whereae,eeccording'to Piaget; the

implication is that at least until four years .. .conceptual

censtructions remain at themlevel of piecemeal comparisons
or 'successive assimilation'.of individual elements ..."
(Sugarman, 1982b, p. 88). Nevertheless, these co—ordinatiens
do not entail deduction - they are still e perceptual
strategy, not conceptual transformations which involve
tfansitive inferences (i.e. if a = b and b = ¢ then a = ¢
is anvexamélevof a transitive inference involving the |
derivation of a tﬁird relationship; the child who is
co-ordinating comparisens would infer if a = b and b = c

then a is related to b in the same way that b is related

to c). Research on preschool children indicates that they

are unable to reason transitively.

1.2.6. Other Evidence for Co-ordination of Interobject
Comparisons : :

1.2.6.1. Class inclusion studies

If youndg children were shown to be able to hierarchise

objects into subordinate and superordinate categories,

r

&
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this would indicate co-ordination of interobject
comparisons. However, most studies indicate very basic
hierarchisation in the preschool years and a tendency

to use basic level categories (e.gq. Markham.and Siebert,
1976; Sigel, 1964). Children's use of langﬁage
cétegoriég is very misieading as they appear to understand
superordiﬁate categories, e.g. a'dog is an animal (Flavell,

1963) .

Studies aimedlat revealing gaps in the child's understanding
of superordinate/subordinate class relationships using tHe'
.famous "some and all" experiments, e.g. are there more
primulas or more flowers? when presen;ed with an array of
more primulas and fewer of another type of flowér, indicate
that the child has mastered these rules during the early

to middle elementary school;years (Inhelder and Piaget,
19645 Kofsky, 1966 and Flaveil, 1970 cites many others).
In a provocative article, Siegel (1977) suggests that the
poor performance of younger children on this task is the
result of confusing language cues. A study by Siegel,
McCabe, Brand and Matthews (1978) claims to have shown
class inclusion with three- and four-year olds. Children
faced with an array of two kinds of sweets, smarties and
jélly beans, were asked which they would rather eat - the
smarties or the candy. Many who could not answer the
_more_traditional question "are there more smarties or

more candies?" were able to choose to eat the candy.

This study has not tapped all the aspects of class

inclusion and simply indicates that these children were
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aware that the ciass of candy is larger than the clasé
of smarties. There is no indicaﬁion whether children
can infer that as there are types of candy that are not
smarties, the class of candy must be larger than the
class ofésmartiés. Furthermore, the three-year olds in’
Siegel's study only coéed with the question when there
was a low numerical discrepancy»between subsets and the

sets had smaller sizes. This indicates a strong reliance

on perceptual factors.

Despite her reservations of the verbal nature of the task

and the limited conclusions that can be drawn about the
child's logical inference, Sugarman (1983) has presented
some exchanges with her subjects which are along the same
lines. She found that children could evaluate objects

on the basis of two dimensions of variation and when

something was grouped or labelled incorrectly, reject the.

wrong, e.g. asked "Are all the blocks red?" they could
proceed, item by item; to check whether they fitted the
description and if not, name the incorrect object - blue
block. However, this does not indicate that they )
understood the reversible relationship (all the red

blocks are some of the blocks).

1.2.6.2. Bidimensional classificatibn

Additional evidence suggesting that children in this age’
range or a little older may be able to co-ordinate values

comes from studies of multiple classification. Odom,

&
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- Astor and Cunningham (1975) found that four-year olds
could co-ordinate values.of highly salient sources.

Some children in their fourth year have been shown to
co~-ordinate form and colour (Colby and Robertson, 1942)

or form and size (Denney, 1972) and Sugarman (1983) found
‘this co—6§dinapion of form and colour in half her subjeéts
by two-and-a-half years. There is élso evidence of a
consistent anticipatory épproach to Bidimensional
classification (Campbéll, Donaldson and Young, 1976),
espécially when there was high within class perceptual

similarity.

The role of greater'salience of one dimensién, usually
form over colour and size in the preschool years (Brian

- and Goodenough, 1929; Casey} 1979; Sugarman, 1983;
Smith, 1979), may provide a.network within which the

other dimension can be classified. Sugarman (1983)
suggests, on the basis of Fischer and Roberts (1980,

cited by Sugarman, 1983, p. 11), that the consistent
grouping results from not processing other dimensions,

a point of view similar.to that expressed by Campbell. et
al (1976) that colour is easier to ignore as a salient
attribute in this age group but becomes less so with age,
aécounting for the initial drop off in performance on
matrix tasks noted in six-year olds in the Inhelder/Piaget
study.(1964). These studies do suggest that perceptual
factors play a large role-iﬁ the performance of the younéu
chiid on multiple classifications (Inhelder and Piaget,

1964; Bruner and Kenney, 1966), but Sugarman (1983)
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ergues persuasively that the notion of perceptual
strategy is insufficiently analysed. She points out
that in choosing a new object for a construction in
progress, or in placing it, ohildren make judgements
which could involve more than one comparison. These
strategiés appear, however, to be on a move-to-move
basis, the whole structure is not represented at once.
Nor does reliance on perceptual supports lessen the need
for the child to co-ordinate comparisons - each object
is '‘evaluated in relation to another on the basis of both
dimensions. This and evidence that children can be
trained to attend to two dimensions of an object in the
third year (Watson and Danielson, 1969; Watson, Hayes
and'Vietze,'1979) suggests-that the view that the child
between two and four categorises "on the basis of single
characterlstlcs of objects - end is unable to classify the

multifaceted aspects of stimuli" (Sigel, 1964, p. 217)

is only partially true.

1.2.7. The Cultural Context of Studies of Early Grouping
Behaviour “

It should be noted (and this point will be returned to'in
1.3. below) that all these studies have been conducted in
: ﬁuroPe, Britain and the United States usually, if it was
_specified at all; with middle-class subjects. The
findings have, however, been presented in terms of the
operation of universally present cognitive structures.
This focus has excluded the "wider sociocultural framework

of behaviour" (Jahoda, 1982, p. 32) which has been shown
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to have an enormous influence in determining performance
on a wide range of cognitive tasks (e.g. Dasen, 1972,
Furby, 1980). As such, it presents a serious limitation

to knowledge about early grouping behaviour

In summaf&, the preceding section explained that grouping
behaviour is seen as evidence of the operation of the
logical structures which provide the'basis for thinking
and as such, touches every area of concept development.
Traditional approaches by Werner, Vygotsky and Piaget
were compared and examined in relafion to more recent
studies of grouping by children in the first three years.
It was argued,ldfawing evidénce from Sugarman's work and
studies of class inclusion and bidimensional
classification, that children in this age range may be
~capable of more co-ordinati;n of concepts than Piaget's
theory allows. Finally, the limitation on the .

universality of these conclusions in terms of cross- and

sub-cultural applicability was noted.

7.3. ENVIRONMENTAL EFFECTS ON GROUPING BEHAVIOUR

Thus far the development of classification skills has
been discussed in terms of universal cognitive structures

in the child, the emphasis of the theorists reviewed. 1In
this seqtion the role of environmental factors on the

development of grouping behaviour is considéered<—-The

r

[
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discussion deals with the following two related aspects:
(1)  Effect of specific task variables on grouping
behaviour, and
(2) Effects. of sociocultural factors on performance on

grouping tasks.

¢

As was mentioned in 1.2.7., the studies reviewed above
have almost ali\had middle—class}subjects from modern
industrialised countries and most researchers discussed
their findings in relation to a Piagetiah framework.
While Piaget (1966,>1970) specifically states that his
approach to cognitive development is interactionist, it
has justly been pointedvout.that his explanatory’
constructs have focussed on the organism (Fischer, 1978;
. Furby, 1980; Jahoda, 1982), to a large extent aésigning

a minimal role to the effects of environmental factors on

development.

As the studies have largely beer conceived from the point
df»view of middle-class Western notions of intelligence,
the influence of general environmental characteristics on
the stages through which grouping béhaviour Ero;ré;;éé

has not been considered, though the effects of specific

task characteristics have received some attention.
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1.3.1. Effect of Specific Task Characteristics on
Determining Performance on Grouping Tasks

Quite small alterations in context have been shown to

- change children's performance on grouping tasks.

Inhelder and Piaget (i964)fnote the role of verbal
instruct%pns ogAgrouping. If they asked subjects to put
together thingé that wére alike,”the'groupings formed
tended to be based on similarity andrrelations of
'resemblanée. If the instruction was to put together
whatever goes together, subjects more often produced
collections based on syncretic ideas of belonging.
Similarly, Denney (1972) found that differing instructions
influenced the variety of groupings produced by Subjects.'
These differences are even more marked in cross-cultural
studies where‘convention and tradition have been shown

to influence or determine gﬁe type of responses to logical
problems.(cf. Ghumén, 1981; Glick, 1975), as has the
familiarity of materials used in the tasks (Glick, 1975;

Okonji, 1971).

The rolevof stimulus preference or salience in
performance on gr&uping and categorising tasks of various
kinds has been the subject of a number of studies. This
is parﬁicularly relevant in the study of early grouping
‘as sequential selection or spatial placement of objects
from»the same group may not reflect the search for
similar objects but simply the choice of more salient

items.
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- Salience has been noted in most studiesléf eérly,grouping
(e.g. Ricciuti, 1965; Ross, 1980; Sugarman,'1981) and
shown to affect the frequenéy of grouping béhaviour
(Nelson, 1973; Starkey, 1981) and the ease with which
multidimensional classificatioﬁ problems are solved

(0dom and{Corbin, 1973; = Odom, Astor and Cunningham,

1975; Odom, 1978). A number of different characteristics
of objects have been shown to faciliéate grouping. .Several
studies have shown form to be a ﬁore salient principle of
organisation than colour in the first three years (Brian
and Goodenough, 1929; Colby and Robertson,.1942;_ Casey,
1979; Descourdes, 1914; Sugarman, 1983) though
contradictory evidence comes from Bril (1981) who found
colour or surface texture more salient at all ages from

12 - 45 months. Studies of African subjects

(i'7-11 years) suggest that ;olour is a more salient

dimension (Glick, 1975) but age groups are not comparable.

Function of the objects is salient under many conditions
(Daehler and O'Connor, 1980; Holland, 1978; Nelson, 1973,
1979), though other studies suggest that grouping by -
similarity is more common in this age range (Lee, 1965;
Sigel, 1964). Many studies of hon;Western subjects find
that function is a most salient principle of organisation
at all ages, though these stdaies were with older children
(ages ha 7 - 11 years). A general finding is that stimulus
noVelty is an important variable (Daehler and O'Connor,
1980; McCall, 1974; Ross, 1980), generally causing an

‘increased tendency to manipulation and exploratory

)
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- manipulation or recovery of visual attention in an
habituation task. Hunter, Ross and Ames (1982).suggest
that a key sifuational variable in this regard is length
of familiarisation time. A conflicting finding 6n the
novelty theme (Schaffer, Greenwood and Parry, 1972) was
that.oldé; infants had some hesitation about contacting

unfamiliar stimuli.

Ricciuti's (1965) finding'thét the numbér of dimensions
of difference between objects on a categorisation task
isjrelated to the amount of grouping behaviour, is.
supported by Smith (1979) who found thaf overall
similarity of items is what-children use to classify and
that maximising between class differences increases

- classification.

i

This complex of results with subjects in different age
groups produces no readily‘analysable picture though
clearly the role of stimulus determinants in eliciting

cognitively organised behaviour is very great.

1.3.1.1. Stimulus prototypes and natural categories

In the Studies of Euro-American subjects, no particular.
reference is made to sociocultural factors which might -
well influence the relative salience of Objects; It
appears that there is a great deal of implicit support

for a view of uhiversally salient stimulus prototypes.

- Prototypicality is " ... the quality of a single

stimulus/or select few stimuli in a given sensory domain
to stand out as preferred" (Bornstein, 1981, p. 44).

r
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These prototypes are recognised more quickly, processed
faster and draw attention to a class or domain,
clarifying and identifying it from others. Perceptual
organisation of this kind has obvious survi§a1 value and
is even found in the simplest organisms. Bornstein
sﬁggestsééhat prototypicality may be species specific but
implies that it would be constant within a specieé.

Rosch (1976), working with Dani bf Néw Guinea who
initially did not have form and hue concepts, in teaching
them found evidence for non-arbitrary colour and form
categbries formed around perceptually_salieﬁt natural
prototypes. She suggests that other domains are‘also
organised into natural basie categories and there is some
evidence to suggest this. For example, the model can
accouht for classifications:in various studies of
taxonomies {(cf. Jahoda, 1985, p-247). Jahoda does,
however, cite evidence that Rosch's results were partly

a function of the particular set of objects, andADougherty
(1978) suggests that basic object levels are relative and
détermined by the extent of the individual or culture's

interaction with the particular domain.

It is likely that certain stimulusAprototypes are
.ﬁniversal. Forman (1982&)suggests that a closer look at
"how the "physical properties of a class of objects define
a constrained range of possible significations" which
activate cértain schemes but not others (p. 335}, could-

account for the development of symbolic universals.
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Gibson (1979) also refers tb this "affordance" of objects.
Other prototypes are more dependent on sociocultural
factors. Knowledge of .the influence of sociocultural
factors on the relative salience of objects could help
account for cross-cultural and social class differences

in perfof&ance;on grouping tasks.

1.3.2. Sociocultural Effects on Performance on Grouping
Tasks

Broader environmental influences such as social class and

culture havé been shown to play a large part in
deté;ﬁining performance on a variety of cognitive tasks.
Cross-cultural studies and those of different social
classes will be discussed together. However, the joint
discussion does not reflect the view that there is a
uniform "culture of povertyﬁ. This term, first used by

Oscar Lewis (H. Lewis, 1966) reflects the concept that

—_— .
— e e .

- poverty is a radically different_culture_ from the
middle class with a lifestyle passed from one generation

to the next.

Studies of grouping in different cultures and social."
classes have been sparse, particularly in the early

- representational period that is the ihtuitive phase of

the pre-operational périod. To—broadeq_the base of
studies considered, dgrouping studieé among conérete
operational children have been included in the review,

as have studies of other logical tasks. As grouping is
such a central part of cognition, performance on other
cognitive tasks shoﬁld give some indication about possible

sociocultural differences. -
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Folléwing Berry and Dasen (1974) there are two questions

to ask in comparing the development of classification and
other-cognitive skills cross-culturally: firstly, whether
or not there are qualitative differences (do stages appear
in the same sequence), and secondly, whether or not there
is quantf%ative variance (does the rate of cognitive growth

change under the influence of culture or social class).

1.3.2.1. Cross-cultural studies of élassification and
concept development in the preschool child

Seitzer (1971) tested middle- and lower-class (predominantly
'rural) American infan£s aged three months to two years on

a two choice preference task. Objects varied in form,
colour and position and one was chosen at a time. Children
were evaluated for consistency in choosing a particular
cdlour, form or position. There were no social class

differences or dimensional preferences.

These results are consistent with findings of studies of
social clasé differences in infancy which used_iﬁtelligence
tests. Bayley (1965) found no differences under one year,
nor did Messer and Lewis (1972). Golden and Birns (1§68)
found no differences between middle and leer socio-economic
strata in the second year, but differences have béeh wideiy

reported by the end of the third year (e.g. Golden, Birns,

Bridges and Moss, 1971; White, 1975). Earlier differgpggs

were observed in a study by Biersteker and Short (1975) who
N s ebte T
found a positive correlation between levels of

o =

socio-economic status within a poverty group and scores on

the Bayley Scales of Infant Development (Mental Development

L4

273
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Index) for .infants aged 11 to 29 months. Golden and Birns
(1976) note that cognitive measures involving language

are related to social class as early as the first year.

Evidence of social class differences after fhe third year
is seen also in studies of classification where poor
children‘éged five to seven years were sloWer to develop
classification, matrix solving skilis and changing criteria
for grouping (Wei, Lavatelli and Jones, 1971). Overton,

~Wagner and Dolinsky (1971) also found social class

differences in classifications of preschool children.

g —_— ——

Cross-cultural :esearch on infancy indicates in general
"that normal infants in cultufally norﬁative care display
the same critical cognitive-development at about the same
time the world over" (Super, 1981, p. 27). Studies of
infants using tests derived:from Piaget's theory indicate
that stages are reached in-%he same order (Dasen and Heron,
1981). Super reports an extensive study by Dasen and
associates of infants of 5 to 31 months in rurai villages
on the Ivory Coast. A remarkably similar developmental
sequence to that of Swiss and French children has been
found, with infants from the Ivory Coast combining oﬁﬁects
and using objects to geﬁ other objects earlier than
European infants. Other studies reviewed by Super

-indicate a similar pattern;

In infancy, at léast,differences appear to be minimal but
to increase after the first and second year. Rebelsky
and Daniels (1976) comment that it is precisely at this

stage that items for tests begin to be based on more
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Western notions. Sécondly, there may be more wariness
of the experimenter and the demands of the testing
situation. While many would accept that their point is
valid with regard to intelligence tests and the testing
situation, Piagetians have held their stages to be
universaY. Critics who feel that it too is an

R .
ethnocentric approach_ (e.g. Buck-Morss, 1975; Greenfield,

1976) point out that differences between classes and

e -

cultures emerge once the concrete psychomotor stage is

]

ozigfgnd_;he_abstrquign_yg;ugé_}n Western thought becomes

important.

1.3.2.2. Cross—-cultural studies of classification and
concept development in the concrete operational child

Studies of cognitive development in this period suggést
that there are no qualitatiVe differences between groups,
but that there are variatio;s in the rate of development
of these skills. Sinha (1982), reviewing studies of
perceptual and cognitive development of Indian children

of diffé;gﬁé_castes and socio-economic status comparéd with
Euro-American subjects, concludes " ... while deprivation
may'affect levels of competence on a particular skill, it
seems not to affect the pattern or Sequence with which

the skill develops" (p. 465). Ohuche and Pearson (1976)
-conclude that research on conservation and classification
in Africa shows increasing use of abstraction with age

but that performance depends on the familiarity with the
materials to be classified and the bases of classification.

Glick (1975), reviewing cross-cultural studies of concept

development, finds "though some studies suggest cultural

r
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' différences in concept structure, the differenctes have
been found to be minimal" (p. 631). Similarities or
differences betweeh‘gfrican.and Western groups depend
greatly on the particular experimental arrangement used
(Cole, Gay, Glick and Sharp, 1971; 'Deregowski and Serpell,

1971; ofonji, 1971). |

Other studies have found clear differences in the rate

with which stages were acquired. De Lacey (1970) based

.

his study of classification in 6= €0 10-year .0lds on
LTI
Inhelder and Piaget's tasks. He compared European

. children of high and low socio-economic status and

Aborigine children with high and low contact with Western

influences. Performance increased for all groups with age
and$the devéiopmental stages were constant. On all tasks
the order of achievement waé high socio-economic status
Europeans, low socio-economic status Eurépeans, high contact
Aborigines and low contact Aborigineé. His results suggest
that the parallel development of additive Mnid%mensional)
and multiplicative (multidimensional) classificatién may
only occur when the child's environment provides
opportunities for tﬁis growth. Price-Williams (1962)

found that Tiv children, aged 7 to'16 years, showed a lag

in the development of classification.

For concept development as a whoie, Dasen (1972) notes
that a number of studies show that both non-Western apd
low socio-economic children lag compared to middle-class
Western children. The restricted age range of many

studies results in many cases in uncertainty whether or

[4
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not the particular concept is ever attained by the gfoup

being studied.

1.3.3. Factors Affecting Competence on Cognitive Tasks

Two kinds of influences on the rate of development which
have recéﬁved attention in cross-cultural studies are
schooling and urban experience, both seen as opportunities
for contact with the Western cogniti&e values inherent in

Piaget and other approaches to cognition.

Performance on classification tasks in particular could

be affected by schooling. Rogoff (1981)vnotes that in
comparison. with non-schooled subjects, schooled subjects ére
more likely to classify systematically on the basis of
taxonomic categories rather than function, or form rather
than colour of geometric or. unfamiliar stimuli. Differences
may reside in the ease with which the task is understood,
the subject's ability tovtéke the same viewpoint as the

experimenter and so forth.

Urban ekperience has been shown to affect performance on
classification and other cognitive tasks (Sinha, 1982;
Glick, 1975). For example, thé‘ability to change the
basis of.categorisation is related to extent of
:urbanisatibn (De Lacey, 1971; Maccoby_aﬁd Modiano, 1966;
>Ghuman, 1978) though there is some cbnflicting evidence
from Greenfield (1966) who foﬁnd that the performance of:
bush-schooled children was in advance of city children
till 11 - 13 years; and some studies have found 1little
influence (e.g. Price-Williams, 1962; Goodnow, 1962).

1 4

o
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Degrée of Wesﬁern contact may have value in explaining
cross-cultural differences but not social-class
differences within the same culture. A variety of
alﬁgrnatives has been Suggested to account for these.
Jensen's . (1969). work exemplifies the "genetic-deficit"

&

approach’which'argues that a substantial part of
differences in school performance aﬁong different
socio-economic strata and ethnic groﬁps is accounted for
by genetic differencés. As Bee (1978) points out,

no findings actually exclude genetic variation as an
explanation of group differences, but evidence on the

effects of environmental variations suggests that a large

part of class differences is due to environmental factors.

- Research on the nutritional and health status .of the poor
(e.g. Birch, 1968) suggestsithat this is one factor which
contributes to differences though it is difficult to
isolate physiological causes from other contributory
factors. 1In general, Dasen, Lavallee, Retschitzki and
Reinhardt (1977) note “"there is consensus that severe
malnutrition affects intellectual development especially
if it occurs in the first six months or possibly the first
two years" (p. 146); Their study éompared the performance
on tasks based on Piaget's sensorimotor stage of two
‘groups of culturally and socio-economically equivalent
Baoﬁle‘(Ivory Coast) infants aged 5 to 33 months who were
either édequately nourished or moderately ﬁalnourished. |
Though the fesults are difficult to interpret, some
differences between the two samples were statistically

significant. This suggests that even moderate levels of

r
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malnutrition may affect performance on cognitive tasks.

Buck-Morss (1975) proposes that lower class children
-like children of non-Western cultures do not have the
opportunity to consciously participate in the abstract

e

levels og,Western society which brings the ability to
.reaéon invabstfact terﬁs. Other environmental factors
which have been looked to as accounting for differences
inclﬁde'the typé'and.amount of home stimulation for
different social classes (e.g. Tulkin, 1970, cited by
"Bee (1978) p. 250; Yarrow, Rubenstein, Pederson ana
Janowski, 1972), style of social interaction (e.g. Hess,

' 1970; ‘Hess and Shipman, 1965, 1967; Clarke-Stewart,
.1973; Tulkin, 1970) and differences in language modes
(Bernétein, 1970; Kagan, 1970; Schacter, Marquis, Bundy

and McNair, 1977). )

Thié section has examined studies of énvironmentél effects
on the development of ciassification and other concepts.
While many researchers focus on the universals of behaviour
rather than the differences (e.g. Super, 1981; Ginsburg,
1972; Glick, f975) and it is clear that ali children

- acquire certain basic Categories Qf thought, it is evident
.from thé studies reviewed above that there are some
‘differences which require explaining. Even if it is only
the rate of development that is slower for certain groups,
this could, as Bee (1978) suggests, have profound effects
on school performance and motivation. It seems reasonable

to suggest, along with researchers like Ghuman (1982) and
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Kagaﬁ'k1973),that as long as different cultufes and social
classes compete for positions invindustrialised society -
there will be a place for these comparative studies,
however ethnocentric they may be. However, greater
understanding gf the cognitive competencies required
under othér sociocultu;al conditions indicates the
relativity of $any cognitive skills.breviously held to.
be universal standards agzinst which all performance was
measured. All the evidence reviewed in this sectidn
suggests, as Fischer (1978) has said, that we need to
regard cognitive structures as jointly detérmined by the
actions of the organism and the enviroﬁmental context
that supports those actions. He has proposed thét
transactions between the organism and envirénment give
rise to SPeéific skills and if the environment changes,
so does the skill concernedi This would certainly
-account for the influence of task‘characteristics on
performance on a cognitiVe task, and the way that
cross;cultural differences are present under certain

testing conditions and not others.

1.4. THE PRESENT STUDY

Cor o olle
From the literature reviewed above, it becomes apparent
that very little is known about the effects of
sociocultural variables in the early representational
period. Studies measuring infant intelligence indicate
that it is during this period that cultural and social

class differences begin to emerge but there are no
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~

cross-cultural or cross-class studies of fundamental

cognitive skills such as categorisation.

Th}s study was therefore deéigned to investigate object
grouping in a differeht sociql class. As the subjects

for the i;udy éfe lower-class . coloured children, it must
be clarified that thouéh they are politically designated
as a separate eéhnic group in_South Affica, there afe not
sufficient grounds for seeing them aé a separate cultural
group (see 2.1.); nor is lower social class seen as a
"culture of poverty". The aim is simply to describe the
déveiopmént of this skill in ldwer-class'children in the
intuitive phase pf the pre-operational period tb'provide_a

basis for comparison with previous studies of middle-class

- ..children.

i

In particular, the study will test for evidence of the four
phases of interobject comparison postulated by Sugarman
(1982a and b, 1983), and identified by her move-by-move

method of analysis.

‘When thé.study was planned, it was decided to extend .

Sugarman's reported work by including a test of bidimensional -
in addition to unidimensional grouping. Subsequently,
however, she published her study of bidimensional grouping
in this age group and the results of this study will be

compared with her findings (Sugarman, 1983).

Task effects have been shown to have a substantial influence
on performancebon grouping tasks within and across cultural
groups, and a second aspect of this study will be to

r
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inveétigate whéther there are differential task effects on
the grouping behaviour of young children from low income
families. Differential effects of‘the same stimulus
Amaférials have been most obvious in differeﬁt cultural
‘groupé. _As the lower-class children in this study are all
urban, it is likely that differential task effects will

be similar for them and the middle—élass urban children

tested in previous studies.

Findings of differential social class effects oh competence
on varibﬁs tasks present some difficulties of interpretatioﬁ.
Cole and'Brunef (1971) note the enormous effect of the
situation and context in which the competence is expressed
on performance. Flavell and Wohlwill (1969) have
distinguished two kinds of competence: the first being the
rules, structures or mental, operations embodied in the task;
and the second, the actual ﬁechanisms required for
processiné‘input and output. Performance will reflect both

‘'of these and, with age, both will increase.

In designing this study, care will be taken to feduce those
contextual factors known to adversely affect the.perféfmancé
of young lower-class children. Secondly, the analysis will
iook>at subjects' highest level of performance in -addition
?tdvtheir aVerage level. Should these differ, examining
.best performance wili suggest the level of underlying skill,
examining average performance may reveal something about.
situational effects on the lower-class child's |

performance.
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: This‘study.wasvdesigned in order to examine the following.

questions:

Th§‘major gquestion was whether the. performance on grouping
tasks of this sample of lower-class children in a day care
situation would differ from previously studied middle-class

rd

groups 'in the age range of 18 months to 3 years.

In addition, it was hypothesised that different materials
would elicit differential grouping behaviours but it was
expected that these would be the same for this sample of

lower-class children and previously studied middle-class

children as both came from Western industrialised societies.

Particular hypotheses in relation to age and subtleties of
grouping behaviour will be considered when discussing the

results of each section of the study.

[}
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2. METHOD

A
2.1. DESIGN

4 |
‘The study is divided into two pa;ts‘With separate analyses

based on the same data pool.

o

{1) Part One examines age effects on the grouping

behaviour of young children from low income families.

(1) Part Two examines task effects on the grouping

behaviour of these subjects.

2.1.1. Criteria Governing the Choice of Subjects

SUbjects for this study weré coloﬁred children from the

housing area of Kewtown. The term "coloured" is used in

, the uhique South African sense to denote persons of »

"mixed descent". Essentially the coloured peoplé are of
Westernrorientafion and fall into the same culturai -
stream as white South Africans in terms of language,

’ housing,-dress, occupations, education (Cilliérs, 1963;

_Kesséi, 1972). It is theréfore,a étudy bf social'class

differences not ethnic differences.

. Kewtown forms part of the municipality of Athlone, some
Wéight.milés north east of the city of Cape Town. It is
zoned for low income housing for coloured families.
'These families are characterised by low parental

education levels, semi~ or unskilled occupational status,

v
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low family income and a high degree of overcrowding in
housing conditions (Biersteker, 1979{ Manidis, 1975).
This pattern is typically found in many housing areas
inléhe.Cape Peninsula and conforms to the pattern of
disadvantaged urban communities found in large cities

" around tﬁ; world (Kessel, 1973).

It was decided to restrict the qhoice of subjects to

those who had contact with the staff of the Athlone Early
Learning Centre (ELC), a project serving families in
Kewtown. This was necessary to ensure a group of subjects
whose performénce would be least affected by an unfamiliar
testing situation. The effects of situational variables
on the performance of very young children, in particular
children from low income families, have been well
documented (Bronfenbrenner,;1979; Cazden, 1970; Evans,
1974; Hilliard, 1975; Sroufe, 1970; Tulkin, 1972;

Zigler and Butterfield, 1968).

A comparison of the findings of a survey of families on'
the ELC waiting list inb1972 and 1973 (Biersteker, 1979)
with an independent survey of Kewtown families (Manidis,
1975) indicated that families served by the ELC are in
general rebresentative of familiesvianewtown. The
samples_Were comparable with respect to income levels,
occupatibnal status; educational leﬁels, religious
affiliations, housing conditions and arrangements for

the care of preschool children.

Despite the fact that the samples are comparable, the

choice of subjects attending a preschool centre
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intréduces the variable of programme éffects, ELC
programmes aim to promote overall development and there
is no specific concep£ training, however there is the
poééibility that participation in the ELC programmes
might provide indirect experiences that would give
subjectsfgn adyantage on tasks of this kind. For
example, children who have attended.the ELC for some

time are more socially responsive ana verbalise more

than their peers once they start formal schooling
:(Short and Biersteker, 1977). Any advantage would aéply
more especially to the older subjects who have had a
longer exposure to the programme. This will be borne in
mind when generalising the kesults. However, it should
be noted that the use of samples of children from day
care centres in examining spcial class differences on
various aspects of developmént is not uncommon (e.g.
Lesser, Fifer and Clark, 1965; Wei, Lavatelli and Jones,
©1971) and the consistent quality of care and daily
stimulation in such settings may reduce other sources of
variation found in studiés of‘this kind. Restricting the
sample to children from the ELC meant that the number of
“subjects was limited. It was therefore necessary to
depart. from the usual practice in studies of grouping_'
(cf. Ricciuti, 1965; Ross, 1981; Starkey, 1981;
<Sugarman, 1983) of dividing the sample into discrete age
segmentsv(e.g. 12 months, - 18 months, 24 months). Instead
age groups are divided into continuous ranges. As
developmental level varies greatly between individuals of
ithe same chronological age, this was considered to be

T



justifiable, particularly as age ranges within groups

were small.

‘Likewise, it was not possible to balance the sexes of
subjects within age ranges, but previous grouping studies
have fougd no significant sex effects (Denney, 1972;

Ricciuti, 1965; Ross, 1980; Starkey, 1981; Sugarman,

1982a and b).

As the number of subjects was limited, they were

carefully screened for any abnormalities that might

affect pérformance. Medical records examined included_
birth history, hospitalisations and serious illnesses and
quarterly mass and height readings. Thé suéervisory

nursing sister and other staff members were also queried'
about the home circumstances of the children. Finally(
records of family income, ngsing, occupation and parental
education were consulted to ensure that all subjects'
~families fell within the lower-class parametersAdefined in

a socio-economic index developed by research staff at

Athlone ELC (Early Learning Centre, 1972 - see Appendix A).

In general, the pattern of hospitalisation for gastro-
enteritis, single parent families Was typical of such
_communities and it was considered that.exclusion.of
"subjects on such grounds would detract from the

representativeness of the sample.
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SUBJECTS

Table 1: Description of the Four Groups of Subjects

ggéﬁg N. Age in Months Length of Attendance  Sex
, R;nge Mean S.D. - Range Mean S.D. MF

A g 16-23 18,6 2,5 3-11 6,2 2,9 35
B 8 24-30 26,5 2,2 - .3—12 8,9 3,6 4 4
c "8 31-36 32,4 1,3 : 5-24 51,5 7,5 5 3.
Db 7 37-42 39,9 2,7 3-27 16,6 9,2 3 4

‘The 31 subjects were divided into four groups as shown in
Table 1. The recorded age of each subject was estimated
within two weeks of his chfbnological age. Thus; at 16
months and 2 weeks the subject was recorded as 16 months,
and at 16 months and 3 weeks as 17 months. Twenty-eight
subjéctS’attended the preschools at the A@hlone ELC and
three subjecté were enrolled in an educational homevisiﬁing
programme run by the Centre. Only one subject appeared to
be nutritionally at risk, that is, below the 3rd centiie

- for mass and height (Cooke and McDonald, 1980), but her
general responsiveness and behaviour gave no indicatiéh
that she was adversely affected and, as the subject pool
was small, she was included. Ail»subjects' families

- conformed to the low socio—economic péttern. Seventy-five
percent of the sample were below the supplemented income
level and one-third below the minimum income level for
colou;ed families in urban areas (Bureau of Market

Research, Unisa, 1983).
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2.1.2. Criteria Governing the Choice and Presentation
of Materials

Six different sets of materials were presented. This
woﬁid»allow an examination of the effect of task
characteristics on performance and also increase the
likelihoéﬁ tha? subjects would engage in some grduping
behaviour to furnish data for Part 6ne of the study.
Materials were selected to be comparéble with certain
sets of objects used in previous.studies, and were pilot
tested to ensure that they could sustain children's
interest. Following preQious studies (Nelson, 1973;
Ricciuti, 1965; Starkey, 1981; Suga:man, 1982a.and b),
material sets contained eight objects, four from each of
two classes. The simplicity of the object éets was
 intended'to increase the probability that all.children

i

would group,in a class consistent way and to limit the

ways in which objects could be divided into two subgroups.

This would generate a small and comparable variety of

‘groupings within the subjects.

Two tasks used materials of geometric solids of the type
used by Ricciuti (1965) and Starkey (1981). Two tasks
used replicas of real objects to inVestigate grouping by
function féllowing_Nelson (1973). The materials for the
remaining two tasks were baéed on objects used»by
»Sugarmén (1982a,1982b). One used a combination of real
and geometric objects. The other extended.her cylinder/.
columﬁ'task so tha£ there were two dimensions (colour and

form) to be considered when grouping. This was done to

&



57

i

inveétigate the ability of children in this age range to
form bidimensionally consistent groupings. Subsequently
bpublished work by Sugarman (1983) reports her findings in
‘thié area and extensive use has been made'of her coding
categories in intérpreting findings in this study.

'

2.1.2.1. Materials

The object sets illustrated in Figure 1, were as follows:

Task I: Doll;siée eating utensils, comprising a cup, fork,
knife and spoon (cutlery: length approximately '
8 cm; cup diameter: 1,5 cm) and plastic cars
with slight differences in form and colour
(8 x 4,5 x 4 cm).
‘Task II: Cylinders and columns (8 x 2 cm) in green and
white (form and colour crossed). |
Task III{Yellow triangles and yellow hexagons (surface
area of both 49,5 cm);
Task IV: Silver plates fdiameter,6,5 cm) and square white
blocks»( 2'xXx 2 x 2 cm).
Task V: Finger puppet animals of different types and.
colours (8 x 4 cm), and miniature dollhouse-size
furniture, comprising a béd, cupboard, table and
- chair (approximately 8 cm high).

‘Task VI: Red and blue balls (diameter 3 cm).

:Materials were made out of wood, plastic or felt (the
animals). For Tasks II, III, IV and VI items within the
same class were identical in shape. 1In Tasks I and v
itemszithin the'same.sets were all different.

[4
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2.1.2.2. Order of preséntation

The tasks were presented in three orders, counterbalanced
for each age'gfoup. Presentation order was varied to
coﬁérol for fatigue effects on particular tasks. The
orders given in Appendix B were designed so that Tasks II
and IV (ﬁ%ich were foliowed by elicited grouping probes)

were not successive, and each half included one task with

real materials.

2.1.3. Choice of Experimenter

In order to prevent strangenessvpf the expefimentervfrom
inhibiting subjects' performance, it was necessary that

a familiar figure presented~the materials. However, it
was alsp important not to bias their perfqrmance with
expectations based on their. day-to-day behaviour. It was.
therefore'decided that the ;uthor would present the
materials. She was a familiar figuré to the subjects but
not involved in their daily care or teéching. However,
she was white and a‘different social class - factors
which have been demonstrated to affect performance in test’
.situations with older children and adults (Roﬁenthal énd
Rosnow, 1969). Studies have indicated that children_bnly
bégin to recognise ethnic characteristics from around
three to four years (GoOdman, 1964; Lasker, 1929) and
experience at the Early LearnﬁPg Centre suggests that for
- very young children, familiarity is more important than :

L)

controlling for skin colour and social class.'
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~

2.1.4. Test-retest Reliability.

As a partial test of the stability of subjects'
performance with these materials, an age-stratified
random sample of ten subjects was retested on two
elicitation tasks. Testing took place three weeks after

. oS .
the original sessions..,

Test-retest reliébility was computed.using Spearman's
rank ofdefbcorrelation and yielded a coefficient of .61

on elicited gfouping and .34 for the misplacement task.
These values are not significant for the small samplé,

but on the elicited grouping task all but one sﬁbjecf,

who improved, maintained their original level of grouping.
There was considerable variation on the misplacement task,
as many subjects showing a deterioration as those who
improved,'but this is attributable to the ambiguity of
cues in this task and to ca;ry—over effects from the
elicited grouping task. On bofh tasks the lack_of obvious

training effects is apparent.

The results suggest that grouping behaviour tested was
stable as long as children understood the cues inherent in
the situation and it is apparent from the high percentage

of consistent constructions that subjects did so.

2.1.5. Measures of Grouping Behaviour

It was decided to base the major analysis on what subjects
did-spontaneously when given an opportunity to manipulate
the materials. This method has been preferred to more

étructured techniques in recent studies of early grbuping

v
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behaviour (Ricciuti, 1965; Starkey, 1981; Sugarman,

1981,1982a and b,1983) for two reasons:

(1%‘ It generates information about how children naturally
organise objects rather than about what they can do when
their thipking’is manipulated in a certain way, thus giving

some clues about their cognitive processes.

(2) It overcomes problems of underséanding verbal
instructions, especially by younger children, which makes
it difficult to compafe their performance with that of
older children. (Ricciuti notes an earlier study in

which younger children who failed to show any categorising
behaviour in response to ve;bal instructions spontaneously

manipulated categories of objects.)

The non-verbal task is also.most appropriate for lower-class
subjects, as previous researchvsuggests that it is precisely
when tasks require more verbalisation that the scores of
young leer—class children begin to differentiate from

those of middle-class children (cf. Golden and Birns, 1976).

The following measures of the-dependent variable were used

(detailed categories are given in Chapter 3):

(1) Sequential Ordering:

This was a measure of “"temporal grouping" (Ricciuti, 1965),
given by the sequence in which objects of different classes
" were touched or handled. It was included as younger |
children who fail to produce spatial groupings have been

shown to group temporally (Ricciuti, 1965; Stérkey, 1981) .
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(2) ‘§Eatial Products:

This measure, commonly used in studies of grouping

- (Inhelder andAPiaget, 1964; Nelson, 1973; Ricciuti, 1965;
Stéfkey, 1981; Sugarman, 1982a and b/1983), examined the
type and complexity of spatial arrangements of objects

(éonstrué%ions) produced by each subject.

~

(3) Grouping Procedure:

Grouping procedure, a measure developed by Sugarman (1982,
1983), looked at the order in which objects from different
clésses,were manipulated in the construction of spatial .

arrangements.

. 2.2. PROCEDURE

2.2.1. Experimental Situation

Testing took place at.the Athlone Early Learning Centre in
a research room which looked out onto the outside play area,
familiar to the subjects. Subjects were fetched from their
playrooms by the experimenter, and if they showed any-
hesitation or if their particular caregiver felt it was
necéssary, she too accompanied them and was present during
the testing. This happened in six cases, all subjects of
25 months or youhger. The three subjects from the home
visitiﬁg programme were accompanied by their mothers.
Subjects were not tested on a day when staffvobserved'that
they were tired or off-colour, or at any time when they

were reluctant to leave the playroom.
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The subject was seated on a box (40 x 40 x 40 cm) across
a low table (91 x 50 x 45 cm) from the experimenter, who
wés seated at the same level as the subject. If a second
adult was present, she sat on the subject's left. A few
of the youhger;subjects were seated on their escort's
lap. A Eéchnigian video-recorded thg session with sound,
with a video camera placed behind a'one—way mirror and a

microphone placed unobtrusively near the subject.

The escort waé told that the experimenter was interested
in the ways that young children sponténeously manipulate
objects and that she was not to intervene, though she could
give general non-selective encouragement (e.g. "Mooi",
"Um", "Lovely").

After a brief warm-up period of about'thrée to five minutes
in which some materials weré made available (playdough,
.plastic animals, large plastic beads) to encourage
manipulatory activity, the six tasks were presented. fwo
of these were followed by elicitation.tasks. All of this
took place at the table and the test sessions, including
familiarisatioﬁ time, presentation of the different igems
and pack-up between tasks, took roughly 20 to 25 minutes.
This time span seemed to be within thé attention span of
most of the subjects. Verbal instructions to subjects all
followéd Sugarman (1982a) and were given in their home |
language, either English or the local Afrikaans dialect. -
Subjects were usually keen to participate in the play and
it was apparent that children in the playrooms looked upon

it as a special activity.

(43
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2.2.2. Spontaneous Play

Materials for each task were kept in separate containers,
out of the subject's view. At the outset of each task,
objects were made available in scrambled order,.with the
comment, "Look,what I've got for you to play with." Two
minutes 6% spontaneous play féllowedf The period was timed
from the subject's first contact with an object. No
selective feedback was given though £he experimenter was
encouraging and responsive. If the subject handed the
experimenter or the escorting adult an object, she accepted-
it and then replaced it on the table. If an object was
dropped, it was replaced on the table. If, however, an
object fell on the table while the subject was constructing
something, the experimenter did not intervene. After two
minutes the subject was encouraged to assist in packing the
objects into the container,iunless he was finishing a
construction, in which case he was allowed to complete it,
though constructions done in additional time are not
vincluded in the analysis. If the subject indicated that

he had finished before the two minutes were over, he was
encouraged to do something more with them (e.g. "Wha£ else
can you play?"). Some subjects refused to continue and

were permitted to pack away.

Following Sugarman (1982a and b, 1983), two tasks designed to -

elicit specific grouping procedures were administered

twice to each subject after Tasks II and IV.

&
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2.2.3. Elicitation Tasks

2.2.3.1. Elicited grouping 'task

This was designed to prompt sorting into separate groups
while shifting between classes. After the spontaneous
play phafé of the task, the experimen£er gathered the
objects and placed one example of each group 10 cm apart.
She then handed the subject the rest.of the objects, one
by one in scrambled order (abbaba), asking "Where does
that one go?" Each successive object was handed only when
the previous one had been placed. If the sdbject did not
- place the object immediately, the expérimenter indicated
the objects on the table ana repeated the question. If
the subject still did not respond, she held the next
object in the air, out of his reach. If this too failed,

the experimenter took the object from the subject and

placed it above and between the two groups.

Subjects were not allowed to move the original examples
of the classes while the other six objeéts were presented.
No feedback was given for placements made. After all.the
objects had bgen given, the subject was allowed to

manipulate the array.

If the sﬁbject failed to sort into a class-consistent
grouping in mixed order, a second trial followed in which
the‘experimenter corrected misplaced objeéts, drawing the
subject;s attention to where they went. A third

uncbrrected trial followed.
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2.2.3.2. Misplacement ‘task

The experimenter presented a partially grouped array with
one object from each class misplaced with three of the
other class. She asked the subject "Can you fix it ub?"
and gave him or her one minute to do so. If they seemed .
at a los¢, they_were further prompted by the words "Put
them where they should go." The tafget response from
which simultaneous consideration of éwo classes could be

inferred was simple reversal of the misplaced objects

without resorting all objects.

2.3. ANALYSIS

2.3.1. Coding and Scoring

The coding and scoring system follows Sugarman (1983)
unless otherwise indicated. 1Its objective is to identify
not ohly the groupings that subjects produce but also the

method of production.

In spontaneous play, children engage in a continuous stream
of behaviour and this needed to be divided into discrete
constructions.. This was done in three steps:
(1) A move-by-move récbrd of subjects’
manipulations of objects was transcribed
from videotape.
(2) Individual constructions and the
bmoves leading up to them were isolated
from this record.

(3) Constructions.and the method of

14
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their production were scored for

class properties.
The elicitation tasks were scored directly from videotape.

Transcription: -

4

'was first transcribed into sequential action

The data
units. These began with touching or manipulating an
object and ended when: '

(1) the object was released;

(2) the object was in contact with another

surface;

(3) the subﬁect contacted another object.
Next to this record, the transcriber drew figures of the
constructions as they developed and were changed by the
addition, rémoval'or re-arrangement of objects. These
diagrams formed the baéis f;om which the discrete spatial
-groupings (coﬁstructions) were coded and scored. The
vtranscription‘also suppliéd a record of the order in which
objects were manipulated, used to code and score éequential

touching.

. Criteria for a Construction:

The minimal criterion for a construétion was either
(1) spatial contact or close proximity
of two or more objects, or

(2) a loose configuration of spatially
discrete subunits, e.g. two subunits of
‘blocks on plates with other objects

scattered.
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A new constfuction began with re—arrangement‘of an old
construction, or if a new object was added to an old
construction after an object had been deleted frbm it
" (example in Appendix C). This therefore excluded
immediate recoqstructions of previous constructions if
only one bject was removed and then replaced in the

same position.

Scoring:

Each construction was scored once at its peak and so was
the procedure leading to it. Constructions in the
sﬁbjectfsvhand were scored provided that they were
composed of seqﬁential choices and were not merely a

handful of objects picked up together.

Specific coding categories will be given in the relevant

+

sections of Chapter 3.

Inter-rater Reliability:

A trained sechQ rater independently went over the
transcfipts of four subjects, one in each age group, on all
tasks and divided the recorded manipulations into
constructioﬁs. Specification of the same set of objects
- as belonging to a particular construction constituted
agreement; Inter-rater agreement was 87,8% or 36 of the
41 constructions scored by either or both the raters.
.Differences related to queries about when constructions
were at théir peak. Once the units of analysis were
demarcated, specific codes were applied. Reliability in
this instance was 92,6% or 38 of the 41 constructions

scored.

o
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2.3.2. Choice of Statistical Tests

The data for the most part takes the form of frequencies
of each type of response, arranged in ordered but not
continuous categories. With such nominal and ordinal data,
normality qannot be assumed and it-was.COnsequently
nécessarf’to use non-parametric test§ (Siegel, 1956).
Previous studies in this area, usiné a similar approach,
have used non-parametric techniques kDenney, 1972; Nelson,
19737, Ricciuti, 1965), or a combination of parametric

and non-parametric tests (Starkey, 1981; Sugarman 1982a

and b, 1983).

In the present study, beéause of the relatively small number
of subjects and the small range of responses on certain tasks,
hon—parametric tests were applied, even in the few caées
where some, though not all,.of the assumptions of the more
powerful parametric tests might have been met. Though this.
represents a departure from Sugarman's work (1982a and b,
1983), she presents no justification for the use of

parametric tests.

The sample size was large enough to be well within the range

dealt with by the tests used which increases their power.

The following techniques were used:
--Spearman's rank order correlation —
(formula corrected for tie scores);
b v--Chi;square for independent samples;
--Fischer exact probability test for -

“independent samples;

--Kruskal-Wallis one-way analysis of

L4

&
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variance by ranks (formula

corrected for tie scores);
—-Friedman's two-way analysis of

variance for related samples;
--Wilcoxon matched-pairs signed
4

ranks test for two related samples.

These were all computed in accordance with Siegel (1956).

Despite the use of non-parametric measures, much of the data
does not lend itself to tests of significance without the
losé of a great deal of information. Specific limitations were:
(1) The Chi-square test requires an expected frequency of‘ati
least five in 80% of‘cells,which, in a sémple of this size,
necessitates collapsing éategories to raise the cell frequéncies.
(2) The Fischer exact probability test can be used with small
independent samples to detefmine whether they differ in the
proportion with which they fall into two mutually exclusive
categories. This too will necessitate combining cateéories
where there are more than two.

{3) The non-parametric Friedman two-way analyéis of variance
does not give a measure of interaction.

Because of this, in certain_cases, particularly in the
preliminary analyses, tests of significance have been excluded
and data has been presented descriptively in percentage form.
In the centrél portion of the results, both descriptive
statistics and teété of significance have been included.
Statistical values have been computed on actual frequencies
only for Part One. For values obtained for task effects

(Part Tﬁo), raw data was converted to percentages before
ranking. Following other studies of early grouping behaviour,

the level of significance was set at five percent.
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3. RESULTS

i

3.1. EART ONE: AGE EFFECTS ON GROUPING BEHAVIOUR"

3.1.1. Sequential Ordering

Summary Sequential Ordering -

3.1.2. Spatial Constructions - Unidimensional

Grouping Criteria

'3.1.2.1. Preliminary analyses

3.1.2.1.1. Base rate

3.1.2.1.2. Sex-related effects

3.1.2.1.3. Construction size

3.1.2.1.4. Class-consistent
constructions

; (a)

(b)

(c)

(a)

Types of consistent
construction

Overall consistency

Size/consistency
relations

Consistent
organisation of two
classes -

Summary Preliminary Analyses

3.1.2.2. Classes

3.1.2.2.1. Products

(a)

(b)

Frequency of class
grouping

Most exhaustive
class grouping



72

3.1.2.2.2. Class grouping procedure

(a) Spontaneous
condition

(i) Baseline data

(ii) Handling two
P classes in mixed
or unmixed order

(b) Elicited condition

(i) Elicited grouping
task .

(ii) Misplacement task
(c) Comparison of
~elicitation tasks and
spontaneous performance
Summary Classes
3.1.2.3. Between-class correspondence

3.1.2.3.1. Products

(a) Precise and imprecise
correspondences

{b) Number of_subunits

3.1.2.3.2. Correspondence grouping
procedure

Summary Between—cléss“Correspondence
3.1.2.4. Between-class symmetry
3.1.2.4.1. Products

3.1.2.4.2. Symmetrical grouping
procedure

Summary. Between-class Symmetry

3.1.2.5. Comparison of the three types of
‘ .consistent construction

3.1.2.5.1. Products: Inclusiveness
’ of constructions

3.1.2.5.2, Grouping procedure

Summary Comparison of Types of Consistent
Construction ‘
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3.2.3.
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Spatial Constructions - Bidimensional

3.1.3.1. Products

3.17.3.1.1. Number of bidimensionally
consistent subclasses

3.1;3.1.2. Most consistent
construction with four
subclasses

3.1.3.2. Grouping procedure’

3.1.3.3. Comparison of bidimensional and
unidimensional constructions

Summary Bidimensional Constructions
Verbal Expressions of Class Relations

Summary Verbal Expressions of Class'Relations

PART TWO: EFFECTS OF TASK CHARACTERISTICS ON
OBJECT GROUPING BEHAVIOUR

Preliminary Analyses
3.2.1.1. Time used on each task
3.2.1.2. Salience

Task Effects on Sequential Ordering of Classes

‘Task Effects on Spatial Constructions

3.2.3.1. Products
3.2.3.1.1. Base rate
3.2.3.1.2. Task and type of grouping

3.2.3.1.3. Task effects on
consistency of constructions

3.2.3.1.4. Task effects on constructions
at different ages

3.2.3.2. Grouping procedure

Summary Task Effects on Object Grouping Behaviour
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3. RESULTS

As there were several measures of the dependentvvariable
(grouping, behaviour), this section will give the

following information separately for each measure:

(1) - coding categories and. scoring
procedure; C

(2) hypotheses and findings;

(3) a brief consideration of'the
findings in the context of
previous studies.

Overall points of comparison and interest will be

discussed in Chapter 4.

3.1. PART ONE: AGE EFFECTS ON GROUPING BEHAVIOUR

]

3.1.1. Sequential Ordering

Sequential touching or manipulating of like-objects was
used as a measure of "temporal grouping" (Ricciuti, 1965;
Starkey, 1981). |
Coding: -
Each_subject's longest ordering seqguence across all t;sks
(i.e. best performance) was coded frbm the transcriptions
according to the followiné categories (following
Starkey's (1981) modification of Ricciuti, 1965):
Level -1 All 4 of_éne kind of object followed by - .

| éllv4of the other touched in sequence.
Level 2 . Ali 4 of one kind and 3 of the other, or 3 of

one kind and 3 of the other touched in sequence.
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Level 3 All 4 of one kind of object touched in sequence.

Level 4 3 of one kind touched in sequence.

- Hypothesis and findings:

Table 2: Number of Subjects in Each Response Category for

& Sequential Ordering
Group A B ' - C D
16~24m 25-30m " 31-36m 37-42m
N. 8 8 8 7
Level 1 1 3 4 7
Level 2 2 2 2 0
Level 3 4 3 2 ' 0
Level 4 1 C 0.: -0

It was hypothesised that more subjects in Groups C and D
would have Levels 1 and 2 aE their highest level of
sequential ordering than subjects in Groups A and B. The
resulté (summarised in Table 2) indicate a shift from one-
vclass‘sequential orderings to two-class orderings. Somé
subjects at each agé selected from both classes, but £his
increased from only 37,5% of Group A to an exhaustive’
selection from both classes by all of Group D. Fischer
Exact Tests were computed to testvfor differences between
.age groups.v_There was a significant differenée in level
Aof grouping between Groups A and D (pAL.OS), but differences
between the other groups were not significant. There was
a significant correlation between age and the longest

ordering sequence for each subject (rs = .6025, p4 .01).

o
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Comparison with previous studies:

Mean ages per group in this study are slightly higher than
those in Sugarman (1982b) but the results are comparable.

At 18,9 months (Group A), three of eight subjects grouped

from-both classes (Sugarman, 18 months, five of eight),

at 26,5 ﬁgnths'(Group B), five of.eight (Sugarman,\

24 months, seven of eight), .at 32,3 months (Group C), six

of eight (Sugarman, 30 months, seven‘of eight) and by

39,9 months (Group D), all subjects grouped exhaustively

from both classes (Sugarman by 36 months). The shift from -

one- to two-class orderings is consistent too with Ricciuti

(1965) .

This analysis of extended ordering sequences indicates the
decrease»of salience as the basis for grouping. Firstly,
choice of several objects ffom one class in succession
rather.than sequential manipulation of, say, two items of
that class, e.g. 01 then 02vthen 01, suggests that
*something more than salience is operating. This suggestion
is further supported by the context of increasing

manipulation of objects of both classes by older children.

Summary Sequential Ordering

" The main result of the analysis of sequential ordering was:
(1) The trend for older children to sequentially order
‘both classes was significant for Group D compared with

Group A (p4& .05).

43
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'3.1.2. Spatial Constructions - Unidimensional Grouping
Criteria

The analyses in this and all following sections are based

. on the combined data from Tasks I, II, III, IV and v,
except when otherwise.indicated. Task VI (blue and red
balls) h%s beégkexcluded from the analysis because although
pilot runs had';ndicatéd that it”would elicit grouping
behaviour, in practice many subjects'engaged in a great
deal of maﬁipulative behaviour which involved handling

several items simultaneously. This made the transcribed

behaviours ambiguous and it was therefore excluded.

3.1.2.1. Preliminary analyses

Various preliminary analyses were necessary as they have a
bearing on the interpretation of the results of subsequent

analyses. S

3.17.2.1.1.. Base rate

It Was necessary to determine whether subjects at different
ages produced different numbers of constructioﬁs as this
could be a confounding factor in interpretation of the
results. For example, if older subjects produced more
constructions than younger subjects, they would have more
opportunity to display more complex groupings and a chance

behaviour might consequently emerge as an age-related trend.

A total of 435 constructions was scored with a mean
occurrence of 14,1 constructions per subject (means for the
respective age groups - 13, 14,5, 12,3, 16,7). The number
of constructions did not vary significantly with age |

(Kruskal-Wallis one-way anova: H = 2,95, df29,p )-3) .
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This indicates that variations in the base raté (total
constructions) are due to random sampling variation.
Therefofe, trends that emerge in the data are not
artefacts of a changing base’rate.

.As'thereéwere Hé significant differences in the number of
constructions per age éroup, the total number of

constructions is considered to be equal when computing age

comparisons of different levels of grouping behaviour.

3.1.2.1.2. Sex—related effects

Although it_was not possible to counterbalance completely
for sex within age groups, no significant overall sex
effeqts were found on total constructions (t = .2108,

df 29) or on the number of consistent constructions

(t = .1438, 4f 29). i

3.1.2.1.3. Construction size

With age,increasing numbers of objects were incorporated

in the constructions.

Table 3 summarises the percentage of constructions falling

~within different size ranges at each age.

o
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Table 3: Number -of Constructions in Different Size Ranges

for Each Age Group

_ Group A B C D
16-23m 24-30m 31-36m 37-42m

~ No. of Objects
per Construction

- 2-3 i 76(73) 60(52) 33(34) 29(25)
4-5 - 20(19) 26(22) 27(27) - 31(26)
6-8 ‘ 8(8) 30(26) 38(39) . 57(49)

."Mean No.

Constructions
.per Subject 13 14,5 12,3 16,7

Note: Percentage of total constructions is indicated in
brackets.

[
Older subjects used all eight objects more often in a

construction than younger subjects. Group A included 2,9
dbjects in their constructions on average, but by 37-42

months (Group D), nearly six was common. The mean number
of objects per constrgction per subject was 2,9, 3,9, 5,0

and 5,5 for Groups A, B, C and D réspectively.

Comparison with previous studies:

This is the same trend found in the Sugarman stﬁdy (1983)
and the increase relates to an increase in larger |
constructions (6-8 objects) from-8% for Group A to 49%

for Group D. In both studies the middle-sized constructions

remained relatively constant.

A difference that should be noted is that the 18-month old
subjects in this study more closely match the performance
of the 12-month olds in the Sugarman group, five of whom

did not group six or more objects. Six of eight in

r

4]
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Group B, seven of eight in Group C and all of Group D

used eight objects in at least one construction.

3.1.2.1.4. Class—-c¢consistent constructions

This section of the study was concerned with simple

&

additive élass;fication) that is, grpupings based on one
possible criterion. On the task“wi£h convergent criteria
(Task II - colour and form), classification by form was
far more common, a trend found>in many other studies
(e.g. Brian and Goodenough, 1929; Casey, 1979;
Descourdres, 1914 cited by Sugarman, 1983, p. 11;
Sugarman, 1983). Only one subject clearly grouped colour
independently of form though there was célour/form
vacillation by some subjects. As many groupings are
ambiguous as to whether form or colour was the criterion
‘for the construction, it wag necessary to select one as a

basis for coding constructions and form was the obvious

choice.

(a) Types of consistent construction

In categorising constructions, Sugarman's (1982b) "weak"
definition of class groupings was followed rather than
the more stringent criteria employéd by Ricciuti (1965)
and oﬁher'fesearchers,which require the inclusion of
almost all test objects. As the focus of this study was
on chénges'in the actual grouping procedures, if became
important to broaden the data base in this way so that
changes could be measured. Sugarman (1982a) points out

that the inclusion of partial groupings which have been

~
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shown td be typical of the grouping patterns of younger
children (Kofsky, 1966; Inhelder and Piaget, 1964;
Ricciuti, 1965; Starkey, 1981) would increése the
iikelihood that younger children could produée structures
in the more advanced mixed order way. In other words,

if biaseg’the analysis against the expected trend by
providing opportunities for younger subjects to show

more advanced behaviour.

The speéific focus of this study is on class-consistent

}constructions and three types were identified:

(1} Classes

These are spatial constructions put together on the basis

of a common attribute.

(2)'.Between—class correquhdence

A construction_in which elements frbm one class are
arranged in the same way in relation to elements of the
other. Here spatial contiguity exists between elements
from different classes but there is ordering of objects by
a cohstant relation, e.g. containment (a biock on a plate)}
diséimilarity (a triangle and a hexagon):; or function |

{animal and furniture).

~{3) . Symmetry

In these arrangements, elements from the same class are
placed symmetrically relative to a central point.  Here too

objects are ordered by a constant relation.
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Table 4: Types of Construction by Age

Total Correlation Symmetry 1-Class Transitional 2-Class Mixed

Group A 104 - - 7 - 9 23

Group B 116 " s 63 3 15 19
Group C 38 13 5 50 1 20 9
Group D 117 11 T2 42 - 6 32 24

Table 4 gives the frequencies of each type of construction
for the different age groups. These will be commented on

in the detailed analyses of each type below.

(b) Overall consistency

In this analysis, those constructions which conform to the
three types defined above are separated from the total
which included mixed constructions - conglomerafes in which

no pattern is discernible.

Differences in total number of consistent constructions at
different ages were tested with a Kruskal-Wallis one-way
analysis of variance and dia not reach significance‘

(H = 2,78, df 3, p ».3). Group totals were 81 (77,8%),
97-(83,6%), 89 (91%) and 93 (79%) for Groups A, B, C ;nd

- D respectively,

Comparison with previous studies:

"This result differs from Sugarman (1983) who found a steady
and significant increase from a mean percenfage of 49 to 55,
68 and 66% at 18, 24, 30 and 36 months respectively. This
is aécdunted for by the relatively high proportion of one-

class constructions produced at all ages in this study.

(1)
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(c) ©Size/consistency relations

Size/consistency relations are of interest because it has
been commonly found that the consistent constructions of
younger children are more likely to be non-exhaustive

(e.g. Ricciuti, 1965; Sugarman, 1983).
! ~
Table 5: Number of Consistent Constructions by

Size and Age

Group ' A B C D
16-23m 24-30m 31=-36m 37-42

No. Consistent
Constructions

2 = 4 Objects 76(80,9%) 73(83,9%) 56(94,9%) 50{87,7%)

'~ Mean per :

Subject 9,5 9,125 7,0 7,14

5 - 8 Objects 5(50%) 24(82,7%) 33(84,6%) 43(71,6%)
Mean per. : :

Subject 0,625 ‘3,0 4,125 - 6,14
Total » 81(77,8%) 97(83,6%) 89(91%) 93(79%)
Mean per :

Subject 10,125 12,125 11,125 13,28

Note: Percentage of consistent constructions in each size
range is given in brackets.

Table 5 indicates a steady increése in the‘number of i
consistent cons@ructioﬁs with five to eight objects from
Groups A to C. Group D produced the most larger-sized
vconstrudtions but only 71,6% of these were consistent.
Read in conjunction with Table 3, this indicates that
there is a tendency for increasing size to indicate
increasing consistenéy but that these do not completely

overlap.
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Comparison with previous studies:

The proportionate increase in larger consistent structures
was. also found by Sugarman (1983) . However, she found a
corresponding decrease in the consistency of two- to four-
object constructioné in subjects over 30 months. 1In the
present é@udy,'results indicate that‘consistency of the
smalier constructions always outweiéhs that of the larger

ones.

(d) Consistent organisation of two classes

Constructions with five to eight objects always contain
two classes, but with the weak definition of a class, (o)
could a four-object construétion. This analysis therefore
includes those two-to four-object constructions which

contain two classes.

The number of all consistené constructions with two ciasses
inéreased from 9(11,1%) to 31(31,9%), 38(42,7%) -and 45
{48,4%) in Groups A, B, C and D respectively} A |
Kruskal-Wallis one-way analysis of variance was computed
and found these differences to be significant (H = 11,46,

df 3, pLt .01).

Comparison with previous studies:

;These percentages are lower than those in Sugarman's

study (47, 67, 85 and 77% at comparable ages). Whether
jfﬁis reflects task differences or a possible_developmentél
lag will be considered below. However, the types of
grouping were on the whole similar in both studies,

despite different materials.

r
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Summary Preliminary Analyses

Thus far, the results of these preliminary analyses
indicate:

(1) A base rate which does not vary significantly with
age. _ P

(2) No é%x-re}ated effects on total.constructiohs or
percentage of consistent constructiéhs.

(3) Increasing numbers of objects uéed.in constructions
- as a function of increasing age.

(4) No differences in the total number of consistent
constructions (class construction, between-class
correspondence, symmetry) related to age.

(5) A tendency for increasing consistency of
constructions of all sizes from Group A to Group C.

(6) A significant increase in consistent constructions

i

with two classes in relation to age.

In the subsequent sections, each type of consistent

construction will be analysed in detail.

3.1.2.2. Classes

3.1.2.2.1. Products

Coding and scoring:

A consfructioh was defined as a‘class'if:

(1) all the objects in it were uninterrupted by objects
from fhe other class, and

(2) at least two examples of the class were included.
This includes partial groupings, e.g. AA or AAB are one-

class constructions. A two-class construction is any
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combination in which at least two As and Bs are both
included and not interspersed, e.g. AABB or AAABBBB.
In this study, the AAB definition of a two-class
construction (Sugarman, 1983) is considéred to be too

weak .to exclude random placement.
4

Transitional cbpstruct;ons: A few sﬁbjects produced
constructions with four of each class but one discordant
element, e.g. AAABBBBA. These do not conform with the
requirements that elements from both classes are not
inferspersed. They do, however, indicate an intention

to group not completed in pefformance. Following studies
of conservers and non-conservers (cf. Flavell and Wohlwill,
1969; Modgil and Modgil, 1976; Piaget, 1974 in Gruber

- and Voneéhe, 1977, p. 356), a transitional category ranked
between one- and two-class éonstructions was included to
account for these. For purposes of comparison with
Sugarman, transitional groupings will be coded as one-class

constructions.

Mixed constructions: These had elements from both classes
interspersed, e.g. ABABB. However, if all the items from
one class were grouped together, they would still be

considered as a one-class construction, e.g. AABBBA.

‘"To summarise, classés were coded as follows:
One-class: at least two items uninterrupted by other clgss.
-Transitional: all four of each class but one misplacement.
Two-class: at least two items of each class uninterrupted
by member of the other.

Mixed: items from both classes interspersed.

r
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Hypothesis and findings:

t was ekpected that there would be an increase in the
frequency of two-class constructions specifically, that
Groups C and D would show more two-class constructions

than Groups A and B.
! .

(a) Frequency of class groupings

*

Eéch sﬁbject grouped same-class objects and the frequency
did not vary significantly with age (H = 1,63, d4df 3,

p >.5). The ﬁeén percentage of class constructions (one-
and two—ciass) was 77,9%, 69,8%, 72,4% and 68,4% for
Groups A, B, C and D respectively. Scored on Sugarman's
"weak" cfiteria, 25 subjects produced at least one two-
class constrﬁction (fodr of the subjects who only grouped
.by-one.class were in Group A and the other two were in

Group C). | : i

The mean percehtage;of two-class constructions were 11,1,
18,5, 28,1 aﬁd 40%. A Kruskal-Wallis one-way aﬁalysis
of Qariance indicated that the difference between age
groups was not significant (H = 7,43, df 3, p4£.1).

However, a trend can be discerned.

Transitional constructions formed é small proportion Of.
all»constructioné. Eight subjects produced them and each
of them also produced at least one two-class construction
which indicates_that‘ﬁransitional is a valid category.
However, as the numbers were so small, it was not used in
any of the general analyses (and was indorporated into the

one-class category).
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Comparison with previous studies:

The proportion of two-class constructions was lower than
Shgarman'(1983) who had 33, 53, 70 and 66% at 18, 24, 30
and 36 months respectively. Results in the present study

do, however, indicate a similar age-related increase.

¢

(b) Most exhaustive class grouping '

This'analysis refers to the most complete class construction
produced by each éubject, i.e. the best performance over

all his tasks.

Coding and scoring:

This was based on Ricciuti's (1965) categories:
Level 1 Four of each kind éisplacedlfrom original location.
and conétituted as spatially separate groups.
Level 2 Incomplete or partially correct groups, constituted
and spatially sepa;ated (at least three of one
kind in each group). |

Level 3 All four of one kind constituted as a group and

spatially  separated.

- Level 4 Three of one kind.

Hypothesis and findings:

It was expected that the exhaustivéneSS'of constructions
would increase in relation to age. Specifically, it was
‘hypothesised that Groups C and D would group more

exhaustively than Groups A and B.

&
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Table 6: Number of Subjects in Each Response Category for

Most Exhaustive Grouping

A B C D
Group 16-23m" 24-30m 31-36m 37-42m
Level 1 2 2 4 5
Level 2 ¢ 1 . 2 1 2
Level 3 .\3 | 2 . B 3 v -
Level 4 . 2 2 ' - -

As Table 6 indicates, there was a steady trend with age
from one-class constructions to increasing two-class

constructions.

A Chi—squéred test of the relative frequency of one- and
two-class constructions for Groups A and B combined versus
Groups C and D was significant (X2 = 4,29, df 1, p£.05),
allowing acceptance of the £ypothesis. |

There was a significant positive correlation between age

and most exhaustive grouping (rs = .568, p/;.01).

Comparison with previous studies:

This trend closely follows Sugarman's findings (1982a3
where 25%, 87,5%, 62,5% and 87,5% of her subjects at 18,
24, 30 and 36 months grouped two classes as their highest
level of.performance. The results of the present study do,
however, include a.greater number of Level 2 groupings.

In Sugarman only two 24-month olds grouped at Level 2.

A comparison with Ricciuti (1965) shows the same trends for
Groups A and B though there is a greater frequency of one-

class constructions than in his best task. 2All subjects

r
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aéhieve at least Level 4 at 16-23 months in thé present
study whereas only 53% of his subjects did. At the
24—30 month age 1ével, all subjects in this(study
‘achievéd at least Level 4 grouping, while only 67% of
Ricciuti's subjects did. However, the percentaée of
ekhaustiéé groupingsvon his best task (his results do
not give the relative proportion of Level 2 groupings)
was somewhat higher than this study:. 35% at 18 months
{present study 25%) and 33% at 24 months (present study
25%). This comparison does not, however, take intd

account task characteristics.

3.1.2.2.2. Class grouping procedure

(a) Spontaneous condition

This measure of the manual procedure for arranging objects
into classes was critical for the attempt to establish
whether or not there was a shift between what older and

YOunger children consider when grouping classes.

Coding and scoring:

There are three possibilities in constructing classess:
(1) items from 6nly'one class in the construétion;

(2) items from two classes placed one class at a time;v
‘(3) items from two classes placed in mixed order into
‘a cohsistent arrangement.

The inference from procedure 3 is that sorting in mixed
.order requires the ability to consider both groups

simultaneously and indicates a co~ordination of concepts.
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\

Hypothesis and findings:

It was expected that level of best spontaneous grouping

pfocedure would be positively correlated with age.

(i) Baseline data:

Firsﬁly,aphe data was analysed to establish whether the
increase with age of two-class cpnstructions was related
to increésed handling of two classes. Tha£ is, that a
two-class construction was composed by directly
manipulating 5oth classes, for example, animals and
furniture, which suggests that both classes have been
considered, or alternatively, a group of animals was
added to an already established group df furniture. 1In
the second case it is more likely that only one class
was considered.

&

The proportionvof two-class constructions produced by
handling both classes was relatively constant with age -
77%, 86%, 60% and 62,5%. PFurthermore, this trend clésely
relatéd to the proportion of mixed classes produced by

handling twb classes - 78%, 79%, 62,5% and 65%.

Comparison with previous studies:

Sugarman. (1983) found that her youﬁger subjects produced
very few two-class consistent constructions by direct
‘manipulation of both, though this chaﬁged at higher ages,
ipdicating that younger subjects were more likely to
achieve consistency when working with one class at a timé.
The differences were, however, most pronounced under 24
months and it is possible that the low number of twb—class

~constructions in Group A in this study might account for

14
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this difference.
(ii) Handling two classes in mixed or unmixed order:

Table 7: Number of Subjects in Each Response Category for

Spontaneous Grouping Procedure

Group ¢ A B o c D

' . 16-23m 24-30m 31-36m 37-42m
One class : 4 - ' 2 1
Two classes
grouped
successively 3 ' 7 5 5
Two classes -
grouped in
mixed order 1 1 1 1

Table 7 is based on each subject's most advanced grouping
-procedure and summarises the response categories per age

. group. As can be seen, only four subjects aged 23, 27,
31 and 41 months engaged in the mixed order grouping. 
Each of these also grouped successively. No subject used
£he nixed order grouping procedure more than twice. As
there are three response categories, Cﬁi—squaré and
Fischer exact probability tests for differences were not
appropriate, however a Spearman's rank order correlation
of age with best spontaneous grouping procedure indicates
that contrary to expectations, the relationship between

these variables was not significant (rs = .2766, p/ .05).

Comparison with previous studies:

Sugarman (1983) found that one-third of her subjects from
24 months grouped two classes in mixed order. She found
a significant increase in the proportion of constructions

1 4
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produced in mixed order as well as the number of subjects
using this method per age. It is, however, worth noting
that none of her subjects used the method more than three
times, élthough the percentage of two-class constructions

is far greater .than that in this study.
¢ .,
{b) Elicited condition

The procedure described in the previous section takes
‘account of spohtaneous grouping. This section gives the
fesults_of two tasks which were designed to push subjects
to use the more complex mixed order grouping - elicited |
‘groupingvtask-ahd to test for simultaneous consideration

of classes in a different kind of task - misplacement task.

The elicited tasks were scored directly from the videotape.
~ Both tasks were administered twice and the subject was
credited with the better of his two performances on each.

(i) Elicited grouping task:

Coding and scoring:

As this task was concerned with the order of grouping, it
was only scored after all objects had been placed. This
séore was a measure of the subjects' best possible )
performance and scores improved by the feedback trials

are included.
‘Categories were as follows:

0 No grouping (includes heterogeneous groupings)
1 Groups one class
2 Groups two classes one at a time

3 Groups two classes in mixed order.

L 4
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These were applied except in the case of between-class
correspondence. In this case, subjectsrwere credited 1 for
producing scattered subunits, 2 for composing and then
integrating subunits and 3 for varied composing and
integrating. These categories are derived from grouéing
proceduré/for betwéen—class correspopdence. This

depafture from Sugarman (1983) was ﬁecessary as she did

not report any correspondence on the elicitation tasks.

Hypothesis and findings:
It was hypothesised that there would be a positive
correlation between age and level of grouping procedure

on the elicited grouping task.

As only the better of each subject's performances is

included in the analysis, only two scores based on feedback

v-trials are included below.

" Table 8: Number of Subjects in Each Response Category for
' Elicited Grouping Task ‘

A B C D .
Group o 16=23m  24-30m 31-36m 37-42m
Grouping Procedure
No grouping 4 -4 - - -
1 Class ‘ - - - -
2 Class one at a
time 3 : - - -
"2 Class in mixed
order | 1(1) 4(1) 8 7

Note: The brackets indicate the number of scores 1mproved
by feedback trials.

Table 8 indicates that subjects in Groups C and D used more

*

o



95

sophisticated procedures than subjects in Groups A and B.
Although the number of categories precluded an analysis

of group differences using either Chi-square or Fischer's
exact probability test, the strongly significantvcorrelation
of age with level of response (rs = .713, p£4.01) confirms
the hypoéhesis, Consistency on bothvtrials was age—related.
Half of Group A failed to group on either and five of the

seven subjects in Group D succeeded on both.

These results also indicate a significant improvement over A
'the level of spontaneous performance, particularly for
Groups C and D (X2 = 9,76, df 2, p# .01). Five subjects

in Group B and ail subjects” in Groups C and D grouped in
mixed order on at least one trial. This represents an

-~ improvement in performance of 13 subjects in Groups C and
D, three of whom had only grouped single classes in the
spontaneous tasks. Half of Group B improved their level

" of grouping in the elicited condition.

Although there was such a high percentage improvement over
spontaneous performance,'seven subjects under 30 months
respohded at a lower level on this task. Although they
had spontaneously produced one- (three subjects) and
successive two-class (four subjects) constructions, they

placed objects randomly.

These younger subjects appeared to find it difficult to
extract the meaning of the experimenter's game during the
elicited grouping task. They kept trying to move the

~example blocks during the presentation, and seemed to
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extract only a handing over and placing scheme- rather

than reading the grouping cues provided by the examples.
In addition, three subjects produced a correspohdence

on the block/plate task which indicates a scronger prior
scheme elicited by fhe'materials. The older subijects,

oﬁ the of%er hend, who were more secure in their two-class

groupings, found themselves able to extract these rules.

Of the ycungef Subjects who persisted in successive
grouping, two re-grouped after the presentation and one
held items from one class in her hand, refusing to place

them.

-

" Comparison with previous studies:‘

The.strategies used to avoid mixed order grouping in
this stﬁdy and the age-related trend toward consistency
on both elicited grouping tesks were noted too by
Sugarman (1983). ‘However, she found that performance on
vthekeiicited groﬁping task replicated sbdntaneoﬁs
performance.v This represents a major difference. Why a
.number of subjects in thie study who clearly had'thig

ability did not manifest it spontaneously will be

i considered in Chapter 4.

(ii) Misplacement task:

This provided another measure of the simultaneous
consideration .of claeses. Subjects were presented’with a
partly grouped array with two mis?laced objects. and

required to "Fix it up".

[4)
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Coding and scoring:

Responses to the task were coded as folléws:

) No correction (at least two objects from each class
misplaced)

1 One class corrected

2, Two 5&asses corrected by moving.multiple objects

3 Two classes corrected by moving only misplaced objects.

Hypothesis and findings:

Table 9: Number of Subjects in Each Response Category for

Misplacement Task

| A B C . D
Group o 16-23m  24-30m 31-36m 37-42m

No Respbnse 1 - 2 -
No Correction 3 | 4 3 1

One Class
Corrected 2 2 1 2

Two Classes

Corrected by

Moving Multiple

Objects } 2 2 2 3

- Two Classes
Corrected by .
Reversal - ' - - 1

It wés expected that there would_bé a. positive correlation
between age and level of correction on the misplacément
‘task. Table 9 indicates that some subjects at each age
re-grouped all the objects successively, and some corrected
one class by reversal. Only one child aged 37 months
corrected two classes by reversal. The number of categories

precluded the use of Fischer's exact probability test or
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Chi-squared (n. too small) but the correlation of age and
best level of correction (rs = .303, p”.05) was not

significant and the hypothesis was not confirmed.

No child succeeded on both trials, only two subjects over
37 mdnthi’mainféined their performance (at Level 2) though

13 subjects coﬁsistentiy failed both.

It appearéd that many subjects were ﬁnable to interpfet

the cues in the arrangement of the array. Roughly half

the subjects under 36 months either failed to respond or
first looked quizzically at the experimenter, then, after
hearing the instruction again, joined the two groups,
aligned the items, or moved.one or two. On the block/plate
probe, five children imposed a between-class correspondence
'on the items. Nor did additional verbal cues such as

"What goes with what?" or "Maak hulle dieselfde" elicit a

more appropriate response.

Comparison with previous studies:

The results are strikingly different from Sugarman (1983).
She found that over half her subjects at 30 and 36 months

reversed the misplaced_objects.

(c) Comparison of elicitation tasks and spontaneous
performance

This section analyses how consistent each subject's

performance was on the different measures..

[+



99

Table 10: Class‘Grouping Measures on which Subjects

Achieved Co-ordination of Classes

. A B C D
" Group 16-23m  24-30m  31-36m  37-42m’
Spontaneous mixed 1 1 1 1
order : T

' ' | o

Elicited grouping "1 5 - 8 7
Misplacement - - - - v 1
correction '

Table 10 summarises the number of subjects in each age
range wholachieved co-ordination of classes_on ﬁhe three
measures;- As so few subjects achieved co-ordination of
classes spontanebusly or on' the Misplacement Task, the
results are presented descriptively with no statistical
analYSis{'

Ali four who achieved mixed order grouping spontaneously
achieved it on the elicited grouping task as well.
Howevef, 59,25% (16/27) of those who did not spontaneously
co-ordinate classes did so on the elicitation task. As so
few subjects achieved nixed order grouping spontaneously,
if is difficult to draw conclusions about a possible )
.carry-over effect from the elicited tasks into spontaneous
behaviour. Two of the four subjects who groupea in mixed
;order did so after the elicited tasks (aged 23 and 27
“months) and two over.30 months exhibited it before the

tasks.

&
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* Summary Classes

The main findings in this section can be summarised as
fbllows:

(1) Overall frequency of class constructions (one- and
two-class) did -not vary.significantly in relation to age.
(2) Thefé was an increasing trend'towards two-clasé
constructions with increasing age.

(3) Level of spontaneous grouping procedure did not vary
significantly with age.

(4) Level of elicited grouping procedure was significantly
related to age and was a significant»improvément over
‘subjects' spontaneous level of grouping.

(5) There were no significant differences in level of
misplacement correction for different age groups.

i

3.1.2.3. Between-class correspondence

9,7% of class-consistent constructions (8,0%_of totall
~constructions, 28,5% of two-class constructions) produced

in this study were between-class correspondences.

3.1.2.3.1. Products

Coding and scoring:
- The minimum criteria for a betweén—cléss correspondence'to
Ube credited were that

(1) objects from one class were arréngéd in the same
relation to objects from thé other, and that the role of-
each served remained constant (e.g. blocks were always

placed on plates);
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(2) there was more than one example of this relation.

Because it was this relation that was of interest,
‘discrete sub-constructions did not have. to be infegrated
to be cfedited. LikeWise, this relation manifested even
in the a2§encefof precise one-to-one correspondence and
imprecise correspondenoes'were credited (i.e. two blocks
on one plate, one on another). Though this was a lower
level response, it limited the nomber of subunits subjects

could produce and was therefore reflected as a lower score.

(a) Precise and imprecise correspondences

Hypothesis and findings:

It was expected that both precise and imprecise

correspondences would be produced by subjects.

Table 11: Relative Frequencies of Precise and Imprecise

Correspondences per Age Group

Group A . B ‘ C | - D
16-23m 24-30m 31-36m 37-42m

Imprecise 0 1 : 3 ' 2

Total 0 1 13 1

As can be seen in Table 11, no correspondences were
produced by Group A though frequencies for the Gfoups B,

C and D were fairly consistent. This may be related to the
Arelative size of constructions produoed by Group A. Only
16% of their constructions cohtained four or more'objects,
the minimum required to produce a correspondence (compared

with 44%, 65% and 77% for Groups B, C and D respectively).
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17,1% of correspondences were imprecise. Only three

subjects, one in Group C and two in Group D, exclusively

produced imprecise correspondences.

Comparison with previbus studies:

Sugafmang41983{vf0und that her 12-month old subjects
produced a negiigible ;mount of ¢orréspondences and the
absence of this form in Group A who had a mean age of
roughly 18 months suggests a possible developmental lag.

In both studies, subjects in all age groups whojconstructed_'

correspondences produced both precise and imprecise

correspondences.

(b) Number of subunits

This provided a measure of inclusiveness of grouping.

Coding and scoring:

i

Each subject's highest number of subunits in a correspondence
was categorised.

Hypothesis and findings:

A pdsitive relationship between age and number of subunits

constructed was hypothesised.

Table 12: Number of Subjects at Each Age Level Utilising

Different Numbers of Subunits in their Corréspondence

Constructions
Group A B C D
’ 16-23m _ 24-30m - 31—36m'_ 37-42m
None : 8 S ' 1 1
2 0 2 2 1
3 0 1 1 1
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Figure 2: Each Subject's Age in Months byngLgITe st
Number of Subunits Constructed
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Highest n of subunits
©® indicates 2 Ss of equal ages in same category
@ indicates 3 Ss of equal ages in same category

As shown in Table 12, there appear to be no group effects
on the number of subunits produced once this particular
4formlof consistent construction appears after 25 months.
Though this is frequency data, for reasons of the number
of observations in each category, appropriate techniques
for statistical tests of significance could not be found.
A Spearman's rank order cdrrelatidn of age and number of
_Subunits was significant (rs = .569, p4 .01) and is shown
"in Figure 2. An examination of the mean ages of subjects
scoring in categories 0, 2, 3 and 4 were'23,27, 32, 33,7
and 32 months respectively, indicating that the difference
_ liés in:the fact that younger subjects did not produce

correspondences,
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Comparison with previous studies:

Sugarman (1983) found a significant age-related increase

in number of subunits grouped.

3.1.2.3.2. Correspondence grouping procedure

Just as #n the case of classes, different methods of-

constructing correspondences. were distinguished.

Coding and scoring:

The categorieé were as follows:-

(1) No correiation responses;

(2) No integratibn of subunits;

(3) Subunits were composed. and then integrated, or part

6f each subunit was integrated and then composed by

adding objects from the other class (e.g. either all the
block/plate subunits were brought together or, first all

the plates were grouped and then the blocks added).

(4)‘ The composition/integration sequence‘was interspersed.
Category 3 was considered to be thé equivalent of successive

class grouping and 4 of co-ordinated mixed order grouping.

Hypothesis and findings:

‘A positive correlation between age and level of grouping

procedure was expected. -
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Table 13: Number of Subjects in Each Response Category for -

Correspondence Grouping Procedure

Group A B c D
16-23m 24-30m 31-36m 37-42m

No correspondegce 8 _ 1 1 _ 1
No integgatioﬂ - 4 3 3
Successive(a) .\ - .3 2 3
Co-ordinated | - - 2 -

(a) compose then integrate/integrate then compose.

Figure 3: Each Subject's Age in Months by Hi:ghest  Level

of Correspondence Grouping Procedure

23.27  32.1 32.5 32

X
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o
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0 1 2 3

LEVEL O0F GROUPING PROCEDURE
® indicates 2 Ss of equal ages in same category
¢ indicates 3 Ss of equal ages in same category

Table 13 presents each subject's best performance compared
for age groups. Tests of significance of frequency data were

not applied because the categories eould not be meaningfully

’
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collapsed. Figﬁre 3 illustrates the significant
correlation between age and grouping procedure (rs = ,491,
po,01). An éxamination of mean ages for categories 1,
2, 3 and 4 of 23,27, 32,1, 32,5, and 32 months respectivel?
indicates that.this difference reflects the fact that the
youngestgéubjegts did not produce correspondences. There
are no apparent differences once this type of construction
appears. Only-two subjects used a co-ordinated procedure
for constructing a correspondence; one constructed a
linear correspondence in which the relationship is one
based on difference and extended hdrizontaliy, eg.OBOBS® IO
The other alternated between composing and integrating.
Roughly 43%, 25% and 50% in Groups B, C and D respectively

~used procedures equivalent to successive class grouping.

Comparison with previous studies:

Sugarman (1983) found a significant correlation between
age and level of correspondence grouping. Nine of her
subjects over 30 months (24% of all subjects who produced

correspondences) engaged in co-ordinated procedures.

Summary Between-Class Correspondence

The main findings in this section cén be summarised as
follows:

(1) Group A produced no correspondences, but 87,5% of
Groups B and C and 86% of Group D all produced at least one.
(2) Age aﬁd number of subunits were significantly
correlated but this statistic reflects only the fact that
Group A subjects did not produce any correspondences, the

other groups producing roughly equal proportions of all three.
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(3) Age and grouping procedure were positively correlated
but this too is a reflection of the absence of

correspondences in Group A.

3.1.2.4. Between-class symmetry

A few suﬁaects'produced symmetrical'qonstructions and as
thesé are a form of consistent construction noted in
other studies of early grouping beha&iouf (Forman, 1982b;
Inhelder and Piaget, 1964; Sugarman, 1983), they have

been included for the sake of completeness.

3.1.2.4.1. Products

Coding and Scoring:

A consfruction was defined as symmetrical if there was a
repetition of exactly similar objects/elements facing each
other or a central object.‘

Like between-class correspondences, they are consistent
varrangemenfs in which objects from the same class are not
Spatially_contiguous. Thére were few examples of this
type of grouping and all of them used all eight items.
There was therefore insufficient basis for a grading into

levels of complexity of symmetricai constructions.

Hypothesis and findings:

It was expected that some constructions of this type would

be produced and symmetrical constructions were found to
account for 9,75% of all constructions with two classes in
this study. Seven subjects, two in Group B, three in

Group C and two in Group D, constructed at least one

symmetrical arréngement of objects. A third subject in

&
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Group B produced a pattern (see Figure 4) which conforms
more closely to a symmetry than to a class or correspondence,

but is not strictly symmetrical.

Comparison with previous studies:

Symmetri%gl groupings have been noted in this age range in

several other studies:

~

Sugarman (1983) has noted it from 30'months; Ricciuti and
V'Johhson (1965) from 40 months and Inhelder and Piaget (1964)
from abbut four years. Forman (1982b) has studied the
origins of symmetry from the first year, but describes
"reiterative" symmetry, the type discussed here,.from'27v

months.

3.1.2.4.2. Symmetrical grouping procedure

B

While this type of grouping has been widely noted, there

has been little agreement about the extent to which
logical or perceptual comparisons can account. for it.
Placemént must depend upon perceptual comparison as any
object can equally well be placed next to any other. If
the child works from the centre out, he could successively
métch pairs of objects, a purely perceptual strategy.
However, other methods of construction might rely on
co—drdinating two interobject comparisons - a logical

process.

As there were few symmetrical constructions and the extent
to which the grouping procedures are analygous to those
used in class and correspondence construction-is doubtful,

the data is presented descriptively-

L4
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Hypothesis and findings:

In accordance with the expectation that older children
would be able to co-ordinate interobject comparisons, it
was expected that certain of the symmetries produced

would have been constructed on this basis.

£
Figure 4 illustrates all the symmetrical constructions

producéd in this study as an aid to the discussion of
grouping procedure. The number above each object in the

diagrams indicates the order in which it was placed.

Figure 4: .Between-class Symmetries Produced by Subjects
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Production of the following symmetries can be accounted

for by perceptual comparisons:

Example 1 is not strictly symmetrical though the pattern
is repeated. It was produced by first grouping the |
hexagons and then the triangles. Symmetry 2 may have
proceeded by grouping like forms as. the two columns were
already in place. She first addéd the cylinders and then

the remaining columns.

In 3a a triahgle was placed first, followed by all the
“hexagons and then the remaining triangles. This could also

therefore be accounted for by successive matching.

Symmetries 3b and c were constructed around the inside class

by matching pairs of objects.

Symmetries 4, 5b and 6b and 7 were all constructed from
the middle out by matching identical pairs of objects and
placing them successively. The following constructions

involved more complex procedures.

- Symmetry 5a involved comparisons at both ends of the
construction in placing items 3 and 4. To achieve this
location of objects in the same'relative placément on
either side of the array would have involved more than

. looking for another like object.

‘Symmetry 8 similarly was not a product of placing like

objects successively.
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Symmetry 6a, which was produced linearly from right to
left, is one with the strongest evidence of co-ordination
as colour, form and location of each object had to be

considered.

~

Comparison with previous studies:

The majority of_constructions considered here as in

Sugarman (1983) support Inhelder and'Piaget's (1964)
suggestion that symmetries are perceptually based.. However,
some of the constructions, both iﬁ this and Sugarman's

stﬁdy, could not have been produced solely on the basis

of successive perceptual comparisons. Further workiis
needed to clarify different’ levels of procedure in

constructing symmetries.

Summary Between-class Symmetry

A small percentage of symmetrical constructions (2,8% of
the total number of constructions)bwere noted in this

study. Grouping procedures were largely perceptual but
certain procedures suggest a higher level of ihterobject

comparison.

3.1.2.5 Comparison of the three types of consistent
- construction

3.1.2.5.1. Products: Inclusiveness of constructions

'Hypothesis and findings:

It was argued in 3.1.2.1.4. that classes, between-class
correspondence and symmetry are all systématically patterned
according to class relations of different types; It

therefore follows that one would expect consistency in the

r
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levels of these different forms. As symmetry was
difficult to quantify and represented a small proportion
of total constructions, this section concentrateé on
individual consistency between classes and éorrespondences'
and the way they were produced.

y
Classes and cofrespondénces both becamé more inclusive
with increasing age, though this trend was more pronounced
in the class constructions. Seven of those 14 who produced
exhaustive two-class constructions also produced four unit
correspondences. Five subjects whc did not prcduce
exhaustive twe-class constructions produced 4 subunit
correspondences, two of these in addition producing

exhaustive symmetries.

Comparison with previous studies:

In the Sugarman (1983) stud&, subjects' class constructions
and correspondénces each became more inclusive with
increasing age. 70,8% (17 of 24) of her subjecﬁs who
produced exhaustive two-class constructions produced
exhaustive (4 subunit) correspondences. A further two
subjects produced exhaustive correspondences but no
two—élass constructions, using all objects. The trends in
her study are therefore in the same direction as those in
‘théipresent study, although consistency between forms in

her study is greater.
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3.1.2.5.2. Grouping procedure

It was also of interest to know whether there is an
association between the methods used to combine objects
in class constructions and between-class correspondences.
The analysis is based on each subject's most advanced
class an&/correspondence jgrouping procedure identified in

3.1.2.2.2. and 3.1.2.3.2. above.’

Hypothesis and findings:

It was expected that each subject's most advanced class
grouping procedure would be positively correlated with

his/her correspondence grouping procedure.

Table 14: Subjects' Most Co-ordinated Spontaneous Class

Grouping Procedure by their Most Co-ordinated Correspondence

Procedure
Class Grouping Procedure

A A-B ABA

Correspondence Procedure

Unco-ordinated: None 4 6 1

Single _ 2 : 7 . 1

Successive - 1 6 : -1

Co-ordinated: - _ 1 o1
Note: A items from only one dlass

'A-B two classes one at a time

ABA mixed order

Table 14 summarises the results of this comparison. A
Spearman's rank order correlation revealed no significant
~association between grouping procedures on classes or

- correspondences (rs = .286, p .05).

[ 4
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Comparison with previous studies:

Sugarman (1983) found a significant correlation between
spontaneous class groupings and correspondence procedure.
However, this correlation was not significant when she

controlled for age.

e 7 _ :
In the present ' study, age was not significantly associated
with either class grouping procedure.or correspondence

procedure as in Sugarman (1983) and the results are

- therefore similar.

Summary Comparison of Types of Consistent Construction

The main results of the comparison of classes and

correspondences were as follows:

(1)  Half the subjects who grouped two classes inclusively

' 1
also produced inclusive between-class correspondences.

(2) Class grouping procedure was not correlated

.significantly with correspondence grouping procedure.

-3.1.3. Spatial Constructions ~ Bidimensional

It was érgued in 3.1.2.2.2. that grouping two mutually
exclusive subsets in mixed order indicates that the subject
is seeing the objects from two perspectives at once (i.e.
-is'it X or not, is it y or not; or, if it is not x it

“may bé y). Subjects who could do this successfully should
thefefofe also be able to group on the basis of two A
dimensions simultaneously - multiple classification

-(Inhelder:and Piaget, 1964). If so, this would provide
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additional evidence for the position that mixed order
production of consistent constructions requires this

co-ordination of concepts.

‘Data for this analysis was derived from Task II in which
form (CGEPmn/cylinder) and colour (white/green) varied

independently.’

3.1.3.1. Products

3.1.3.1.1. Number of bidimensionally consistent subclasses:

A subclass was defined as any two objects in combination
according to form, colour or colour and form. Tbe total
number of bidimensionally cénsistent subclasses was of
interest because certain types of subclasses, though
bidimehsionally consistent, might reflect attention to
only one class criteiion atla time. For example, two
forms‘of the same colour; or all four 6bjects of the same
form or same colour could be generated by attending to

6nly one class basis. However, this would not be possible

with four bidimensionally consistent subclasses.

Coding and scoring:

Each subject's highest number of bidimensionally consistent
subclasses was noted. For this purpose the classical
‘matrix with its form/colour'separation was accepted target

-behaviour, as was form/colour symmetry, eg. OO @&

00 @

or OO g OOR@ -



Hypothesis and findings:

It was expected that the highest number of bidimensionally
consistent subclasses produced by each subject would be
positively related to age. Groups C and D were therefore
expected to produce more bidimensionally consistént

subclassé; than Groups A and B.

Table 15: Number of Subjects in Each Age Group Using

Different Numbers of Bidimensionally Consistent Subclasses

Group A B C D
16-23m 24-30m 31-36m 37-42m

N. Subclasses

0 1 2 1
1 6 3 1
2 1 2 - -
3 - - - -
4 - 1 4 5

As séen in Table 15, none of Group A and only one subject
in Group B did more than group one or two subclasses.
However, 50% and 71% of Groups C and D respectively grouped
all four subclasses. This trend is significant for Groups

C and D combihed compared with Groups A and B (X2 = 10,2355,

df 1, p £#.01) for categories 0, 1 and 2 subclasses combined
compared with 4 subclasses. The hypothesis was therefore

acéépted.

‘Age and number of bidimensionally consistent subclasses

were significantly correlated (rs = .32, p/t .05).

The relaticn between bidimensional consistency and number

of subclasses was positive. No subject in this study
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produced a two subclass configuration which would have
required the co-ordination of two dimensions (eq.B&@ OO
or@@&[J[J). The most common dimension for the

organisation of two subclassses was form only.

-

Comparison with previous studies:
<&

These findings are in égreement With'Sugarman (1983) who
found an age related increase in numbef of subclasses. 1In
her study only one percent of two subclass constructions
included objects differing in both colour and form, form

alone being the most salient basis of grouping.

3.1.3.1.2. MostAconsistent*construction with four subclasses

This provided a'measure of the level of consistency of

-constructions using all four subclasses.

t

Coding and scoring:

Constructions were categorised as follows:

(1) No constructions Qith all four subclasses (i.e. all
| eight objects);

(2) Totally mixed (all objects used but inconsistently):
(3) Consistent for form or colour; )

(4) Consistent for both form and colour.

Hypothesis and findings:

Groups C and D were expeéted to produce constructions with
.a higher level of bidimensional consistency than Groups'A

and B.
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Table 16: Number of Subjects at Different Ages in Each

Response Category for Constructions with Four Subclasses

Group - A B C D
16-23m 24-30m '31-36m 37-42m-

‘None - 7 6' . 3 1

Totally mixed o 1 1 1 1
Consistent form or colour - T 2 -
Consistent form and colour - © - 2 5

The relationéhip of age to consistency on both dimensions

is seen in Table 16.

This was significant for Groups C and D combined compared
i with Groups A and B for the combined response ca£egories -
no types with four_Subclasses or totally mixed vs |

consistent cénstructions (X? = 10,235, df 1, p4.01). Age
- Qaé‘pdsitively Correlated with level of consistency' |

(rs = .624, p L .01).

While these staﬁiStics reflect the large number of

- constructions in Groups A and B ﬁhich did not include allx
objects; the féct that no constructions with two subc}asses
were constructed on the basis of both dimensions indicates

that scoring these responses at a lower level was justified.

Constructions with four subclasses were produced by fen
-squects, one of whom produéed a completely cross-classified
'arfangement. Five subjects producéd symmetrical arrangements.
The remaining subjects produced arrangements which did_not
conform to a matrix pattern but incorporated systematic

colour/form patterning (e.qg. @@ OO@@C]D) .

¢

(5]
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Comparison with previous studies:

Tﬁis pattern of increaéing consistency is similar to
Sugarman's (1983) findings though her data base was larger
'(two tasks). However, there appears to be some
developmental lag between her subjects and those in this
study. f@elve_of her 16 subjecfs under 30 months grouped
all four subclasses consistently on at least one dimension,
whereas in the present study oniy oné subject under 30

months old did.

3.1.3.2. Grouping procedure

Because of the small number of bidimensionally consistent
constructions with four subclasses, no statistical

analysis was done. Some observations of grouping procedure
indicate the levels of object comparisons subjects were

1

making.

Hypothesis and findings:

It was expected that an investigation of the way these
constructions were produced might reveal that some subjects
were able to shift between dimensions, indicating a

co-ordination of object comparisons.

Most subjects used the simplest'possible method of
générating a consistent construction with four‘subclasses.
Five subjects placed all objects shafing one value on one
‘dimension first (e.g. both white cylinders, then both
green cylinders). Two subjects shifted between form and

colour values in a systematic arrangement. Two others
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also shifted between dimensions but this pattern seemed

to relate to overlooking and then integrating certain
objects. For éxample, one subject first placed three
Cylinders, then four columns and then the final cylihder.
Neveftheless, all of the procedhres above required a level
of co—oré&natign in finding the right position for a form

of a particular colour.

Comparison with previous studies:

The method of producing most of these constructions was

thé same as that employed by subjects in Sugarman (1983)

and lends support to the central role of perceptual supports
in multiple classification'(Inhelder and Piaget,'1964).
However, despite perceptual cues, subjects appear .to have
~been considering both dimensions of objects in relation to
their position in space. This point will be returned to

in Chapter 4.

3.1.3.3. Comparison of bidimensional and unidimensional
constructions

It was suggested that the ability to classify bidimensioﬁally
requires tﬁe same ability to co-ordinate comparisons gf
objects needed to generate mixed order groupings of two
mutually exclusive subsets. If so, there should be some
conéistency in individual performance on these two kinds

of tasks.

As there were so few co-ordinated responses, this data was

not analysed statistically.
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Hypothesis and findings:

It was expected that there would be a degree of
consistency in individual performance on bidimensional and

unidimensional grouping tasks.

- .

Of sevengsubjects,who grouped bidimensionally, two
spontaneously éo—ordinéted unidimensional between-class
COrrespondénces.or class groupings. *As the number of
subjects who spontaneously grouped in mixed order waé so

low (five for both correspondence and class grouping
tOgether), the results of-the elicited grouping taSkrwere
used as én altefnative measure of co-ordinated unidimensional
grouping. All subjects who achieved bidimensionélly |
consistent groups also grouped in mixed order when this was

elicited.

i

Twenty-one subjects engaged in no spontaneous co?ordination,
either unidimensional or bidimensional, and ten of these
failed to group in mixed order on. the elicited grouping
task. It appéars then that there is tentative evidence

that similar cognitive organisation is used in mixed order
unidimensional grouping and  the production of )

bidimensionally consistent groupings.

Comparison with previous studies:

‘Sugarman (1983) found a greater degree of individual
consistency of co-ordinated responses than in the present
study. This clearly reflects the low incidence of
spontaneous mixed order grouping on one dimension in this

study. In general, both studies support the conclusion

[
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(Inhelder and Piaget, 1964) that unidimensional and .
multidimensional classification skills develop

simultaneously.

Summary Bidimensional Constructions

The majof/findings in this section are as follows:

(1) Groups C and D have significantly greater numbers of.
bidimensionally consistent subclasses in their constructions

than Groups A and B.

(2) Groups C and D have a higher level of bidimensional
consistency in their constructions with four subclasses

than Groups A and B.

(3) In producing bidimensionally consistent constructions
with four subclasses, subjects relied heavily on perceptual

cues.

(4) There is some degree of individual consistency in
co-ordinated unidimensional grouping and the production of

bidimensionally consistent constructions.

3.1.4. Verbal Expressions of Class Relations

This section looks for parallel'trendé in manipulative
classification and subjects' verbal expressions about
class relations. If these were found to parallel each
‘other, it would suggest a trend in conceptual organisation

which transcends particular modes of expression.
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Coding and scoring:

All videotapes of experimental sessions included
soundtrack and each subject's task-related utterances
were transcribed and categorised in accordance with

Sugarman (1983) as follows:
e

0 No reference

1 Isolated reference only, e.g. spoon, kar, blokkie
2 Iterative reference: one-class, e.g. block ... also
a block; bakkie ... meer bakkie

3 ‘ &terativebreference: two-class, e.g. here's a car,
YOur car and hefe;sbAndrew's car and that spoon and
fhat is fqu

4 Co-drdinated reference to two classes, e.g. two
colours. build same colour; where is the white one

like that (pointing to Qreen).

Hypothesis and findings:

A positive relation between age and level of verbal

reference to class relations was expected.

. . L
Table 17: Number of Subjects in Different Response

Categories for Verbal Reference to Class Relations

Groub , _ ' A B C D
: 16-23m 24-30m  31-36m  37-42m .

._No r#ference 6 7 3 5
Isoléﬁéd reference 2 1 1 1
Iter%tiVe one-class - - 3 -

" Iterative two-class '_ - , 1 1

Co-ordinated reference - - - : -
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Aé summarised in Table 17, 10 subjects made spontaneous
verbal reference to the classes they were manipulating.
The difference between the number of younger (Groups A
and B combined) and older (Groups C and D) subjects who

verbalised was not significant (X2 = 2,76, df 1, p 7 1) .
| £ o
A Spearman's rank order correlation between age and

highest level of verbal reference by-the 10 subjects who

did verbalise was significant (rs = .61, p#.05).

At all ages subjects mostly used isolated names. Four of-
the five subjects who used iterative forms 6f reference
also labelled isolated objects. The youngest subjecﬁ who
commented on similarity was 33 months, by which age all
the subjects Qho verbalised were producing consistent
constructions with two classes. Two of the subjects over

33 months who grouped two classes successively made

iterative reference to two classes.

While the data is too sparse to represent more than a
pilot study, there are two tentative conclusions to be
drawn from it. Firstly, the fact that subjects engaging-
in iterative reference to two classes also made iterative
reference to one class and isolated reference, and
likewisé those referring succéssivély to one class also
‘referred to iéolated items, seems to imply a developmental
 sequeﬁce. This parallels the sequence in which spatial
and temporal groupings develpp. Secondly, verbal class
reference did not appear to depend on spatial arrangement

of objects.
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Comparison with previous studies:

The base for the analysis of verbal reference in this
study is far more limited than Sugarman (1983) who
included data from an- additional 10-15 minute free play
session and this limits the comparability of this aspect

of the sﬁadies,

One major difference between Sugarman (1983) and the
present study was that she found that many subjects
spontaneously commented on class relations among the
materials (31 of 32 subjects over 18 months). In this
study; only one-third of the subjects verbalised at all

during the experimental sessions. .

Experience with children from Kewtown has led to the
observation by ELC staff that, within the whole preschool
age range they deal with, children appear to be more
.comfortable with and perform more successfully on
manipulaﬁive than verbal activities. This ié especially
true of the younger children (6 months to 3 years) who
seldom engage in verbal éctivity that is not labelling
(action or object) or need-oriented. This finding is
common to similar disadvantaged_communities (Bernstein,
1970; Bee, Van Egeren, Streissguth, ﬁyman and Leckie,
1969; Hess and Shipman, 1965). Lack of verbalisation
does not appear to have been the resﬁlt of an#iety in the
éxperimental situation - preéénce of a second familiar
adult did not have any apparent effect on amount of
verbalisation as only 2 of those 10 who verbalised had a

second familiar adult with them. However, the fact that

L4
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the child was in an adult-child dyad may well have limited
his verbalisation (peer conversation is more common in
this group), as might the fact that the task lent itself

to manipulative activity.

e

A compar}sbn of those verbal references made revealé
certain paralléls between the two stﬁdies. Sugarman (1983)
too found the same developmental progreséion of level of
reference and the independence of verbal reference and
spatial'construqtions._ She did, however, find that nearly -

70% of her subjects over 30 months used co-ordinated forms

of reference, a form totally absent in this study.

Summary Verbal Expressions of Class Relations

"The main findings in this section were:
i

(1) Only one-third of subjects referred verbally to

classes.

(2) There was a significant correlation between age and
level of reference to class relations for those subjects

who engaged in verbalisation.

(3) The data suggests a developmental sequence of levels
of class reference which is similar to that in the
development of spatial class grouping procedure. However,

these do not entirely ovérlap in performance.
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3.2. PART TWO: EFFECTS OF TASK CHARACTERISTICS ON OBJECT

GROUPING BEHAVIOUR
In 1.2. above, literature was reviewed which suggeéted
. that eognitive skills are more specific than some accounts-
(notably Piaget) woula allow and depend heavilf on
envirOnmeptal eharacteriStics. This seetion of the study
therefore focusses on the effects of specific materials on
grouping responses. Materials were chosen to allow
grouping on the basis of perceptual and functional

attributes and for comparability with previous studies of

early grouping behaviour (see 2.1.2. above for details).

Method of analysis:

Subjects' scores on the dif£erent tasks were tested for
differences using Friedman's two-way analysis of variance
by ranks for repeated measures. This technique has a
drawback in that it cannot ﬂeasure interaction.. It was
therefore neeessary to test each age group separately as
Qell. This was done both within each age group.for all
tasks (to test for differential effects of each task in
.the four age groups), and between the four age groups for

each task separately. For the latter analysis, a Kruskal-

Wallis one-way analysis of variance by ranks was used.

Coding and scoring followed the categories used in Part One

{(3.1.).

3.2.1. Preliminary Analyses

Both the length of allocated time spent on each task and

the relative salience of different subsets of materials on
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each task are examined here because they may be dseful in

accounting for any task diiferences found in the major

analyses below.

3.2.1.1. Time used oﬁ each task
Table 18f/ Mean Number of Seconds per Task for the Different
Age Groups |

Group A B C D
16-23m 24-30m 31~36m- 37-42m

Task I 112,5(19,8) 112,9(10,1)  115,6(8,5) 118,9 (1,9)

Task II 112 (17,7) 90 (34,4) 74,4 (26) 96,7(12,4)

Task III 111,8(10,8) 105,5(23,1) 106,6(19,2) 83,6(12,9)

Task IV 105 (23) 81,3(32,9) 80 (34) 83,1(25,3)

Task \' 116,9(°6,6) 118,8 (3,3) 104,9(17,5) 90,6(31,4)

Note: Standard deviations are given in brackets.

{

Average times per task are indicated in Table 18. All
subjects did not complete the full two minutes allowed them
per task and overall there was a negative Pearson correlation
(r = .44, p;f.02)Abetween.age and total time spent on tasks.
This may indicate a level of boredom in the older subjects
bﬁt the impression gained by the experimenter was that

older subjects were looking for the "answer" to the problem
(possibly to please the experiménter)\and having found ohe,
‘lost interest. 1In addition, younger subjects took longer
to arrange objects because of their iess advanced
manipulatory skills. A general factor which influenced time
- spent at all ages was the type of object, for example, on

Task I, cars elicited a great amount of repetitive

manipulation, and blocks (Task III) elicited stacking. .

L4
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3.2.1.2. Salience

A study of the percentage of moves per task involving each
subset of matefials indicates that certain itemé were more
Salieht than others. Table 19 gives the number of subjects
who manipulated a particular subset for 67 or more percent

of theirJ;otal,moves on that task.

Table 19: Number of Subjects Manipulating One Subset for

More than 67% of their Moves on a Task

Subset Ar Subset B
Taék I cars/eating utensils 12 . 7
Task II columns/cylinders 1 ' 7
Task III triangles/hexagons | 3 5
Task 1V biocké/plates 18 2
" Task V animals/furniture 1 12

It is apparent that certain items were more salient and

this undoubtedly influenced the formation of one-class
groupings. On Task I, the cars elicited a great deal of
manipulation as did placingrthé furniture on Task V. The
results for Task IV are, however, a little'misleéding.as

the blocks were frequently placed on the plates and this
would partially, at least, account for the greater amount

of manipulation of this subset. However, as has been

shown in 3.1.2. above, with increasing age two-class
constructions became more frequent, despite greater salience

of one subset.
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3.2.2. Task Effects on Sequential Ordering of Classes

Each subject's longest ordering sequence on each task was
coded according to the categories given in 3.1. These
were compared using Friedman's two-way analysis of

variance. .

4

Hypothesis and findings:

kS

Task differences in the highest level of sequential

ordering were expected.

Differences between tasks on longest sequential ordering
were significant (X3'= 14,04, df 4, p# -02 two tailed).
Subjects had the longest sequences on Task IV and the

shortest on Task II.

- Comparison with previous studies:

Previous studies of sequential ordering (Ricciuti, 1965;
Starkey, 1981) found that the greater the number of
dimensions of difference between subsets the m¢re ordering
they elicited. 1In this study, Task IV materials differed
cn dimensions of form, colour and size whiéh su?ports theiri
findings. However, thevconcept of multiple contrast cannot
explain why Task III; which differed in fofm only, elicited
longer ordering sequences than Task.II which differed on
two dimensions. This suggests that factors other than
contrast also have a role in determining length of ordering
Seqﬁence. It is possible that colour/form confusion on

the qroés-classified Task II materials inhibited ordering

behaviour.
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3.2.3. Task Effects on Spatiai Constructions

3.2.3.1. Products

3.2.3.1.1. 'Base rate

The totaf‘number of constructions did not vary
significantly across tasks for the whole sample (Xr2= 7,58,
df 4, p,>.1); nor at the four particﬁlar age levels. The
lowest number of constructions was produced on Task III
.(triangle/hexagon) and the highest on Task IV (blocks/
plates). As the difference between tasks aéproached
significance, it was considered advisable to standardise
the number of constructions to allow for a more accurate
comparison of the relative frequency of different types of
construction on the five tasks. This was done by
éonverting the frequency oé each type of grouping on a task
to a percentage of the total constructions on that task.

. This percentage was then used in all the statistical

-analyses reported below.

3.2.3.1.2; Task and type of grouping

This section examines whether partiéular materials elicit
particular grouping behaviours. The choice of materials
"in this study aimed at claés consistent behaviour but
within that framework different objects elicited different

forms of grouping. These are summarised in Table 20:

&
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Table 20: Number of Responses in Each Category of
Construction for the Five Tasks

Total Class Correspondence Symmetry Mixed

Task I 95  84(88) I 1(1) 9(10)
Task II 80  52(65) 1(1) 6(8)  21(26)
Task II1¢ 65  44(68) 1y 2(3)  18(28)
Task TV 100 63(63)  25(25) | 1) 11(11)
Task V 95 72(76) nn - 16(17)
Total 435 315(73)  35(8) C10(2)  75(17)

Note: The rounded-off percentage of the total frequency
on each task is indicated in brackets. '

As Table 20 indicates, claée constructions were most common
for all tasks. Correspondences were most freguent -on.
-Task IV which allowed for containment of one subset by the
ether, followed by Task V wpich allowed for a functional -
correspondence of animals to furniture. Symmetry was most

frequent on Task II which was bidimensional.

Comparison with previous studies:

Sugarman (1983) also reported that sets ef materials
allowing containment encouraged correspondences. Symmetries
were, however, no more freguent in the bidimensional
condition.than with materials thatlvaried on a single

_ dimension.

| The descriptive data from this study‘support Forman (1982a)
who maintains that the "physical properties of a class of
objects define a constrained range of possible
significations" which activate certain schemes but not

others (p. 335) - an idea which Gibson (1979) has

L 4
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developed into a theory of the "affordance" of objects.

3.2.3.1.3. Task effects on consistency of constructions

Only major statistical values are included in the text,

a full account .of values is given in Appendix D.

_ 4
Hypotheses and findings:

The following task effects were hypothesised:

(1) The percentage of consistent constructions, one- and
two-class, was expected to vary for Tasks I, II, III, IV
‘and V.

(2) Real materialé (Tasks I and V) were expected to
elicit a higher percentage of consistent construéctions
than geometric materials (Tasks II and III).

-Only major or significant statistical values are reported
in the text. A full list of all statistics computed is -
given in Appendix D. |

Figure 5: Mean Percentage of Consistent One- and Two-Class,

and Mixed Constructions for Each Task
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(1) Contrary to expectations it was found that the
percentage of consistent constructions.did not vary
significantly across tasks for the subjects as a whole
‘(Xr2= 7,85, df 4, pt.1). This value does, however,
approach significance. The majority of consistent
cbnstrucf&ons,.a5~can be seen in Figure 5, was for

Task IV (bloéks and plates) followed by Task I (cars and
eating utensils) and Task V (animals.and furniture).
Mixed construcﬁions were proportionately most common -
24% and 23% on Tasks III (triangles and hexagons) and

IT {cylinders and columns) respectively.

The number of mixed responses on Task III may be due to
the number of stacking résponses these materials elicited.
This typical'responsé pattern to blocks made it more
difficult for children to "correct" the array than in other
tasks and a number of the consistent constructions were
coded transitional as a result. Many mixed responses on:
Task II appear to result from colour/form confusion. 'This
- was particularly'éppareﬁt in the elicited grouping task
(cf. 3.1.2.2.2.(b) (i) abdve) where mixed order grouping
constructions showed a great deal of partial alignments
(Inhelder and Piaget, 1964) . This occurred when the child
began a construction basedvon form and switched to colour

midway etc.

Further analysis revealed that task differences for the
percentage of one-class constructions were not significant
(Xr2= 8,174, df 4, pL .1) for the sample as a whole, though

they tended in that direction. There were no differences

L 4
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within specific age levels. Task I had the most one-class

constructions (66%) followed by Task V (57%).

Task effects were not significant for the percentage of
two-class constructions either for the éample as a whole
(X2 = 4,24, 4f 4, p),3) or within age levels, and the

hypothesis was not accepted. Most two-class responses

were produced on Task IV.

(2) The comparison of real and geometric materials was

' based on Tasks II and III (geometric) and I and V (real).

Task IV was omitted as it was apparent that'some children
had responded to' it as a functional class and others on

the basis of its geometric properties.

A Wilcoxon matched-pairs signed ranks test was computed on
the percentage of consistent constructions for real as

opposed to geometric materials. This was significantly

" greater for real than geometric materials (z = 2,198,

p =.0122). Though the real materials elicited more
consistent constructions, the difference was significant
only for one-class constructicns (z = 2,152, p =.0158) and
may reflect the greater salience of particular subsets of

these materials. Diffefences ih_the percentage of two-

class constructions were not significant for real/geometric

materials - further evidence for the salience view.

Nevertheless, all items in the real groups were varied
which could be seen as indicating a functional rather than
perceptual basis for the constructions. Smith (1979) has

indicated that children classify on overall similarity and
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it could be argued that the overall within-class

Similarity was greater than that between classes. However,
the types of fantasy play elicited by the materials by
'subjects at all ages suggests that they were responding to

the functional basis of the grouping.
£

Comparison with previous studies:

Both Ricciuti (1965) and Starkey (1981) report that the
greater the number of dimensions of difference between
.objects, the greater the amount of grouping behaviour was
likely. Materials for Task III in this study, which varied-
on form only, were based on Ricciuti and, as he found,

elicited the least consistent groupings.

Sugarman (1983) reports that subjects under 24 months were
confused by colour/form noise in her bidimensional tasks
but that subjects over 30 m;nths produced more consistent
groupings in the bidimensional condition. In this study,
this was not the case; the proportion of mixed responses
did not differ according to age, though older subjects
produced more two-class groupings. In both studies, form
predominated over colour as a basis for grouping, whiéh is
iﬁ line with previous research (Brian and Goodenough, 1929;

Descourdes, 1914 cited by Sugarman, 1983, p. 11; Casey,

1979; Sugarman, 1983).

The finding that' function was a salient principle of
grouping -confirms Nelsoh (1973) who found that children .
around two years grouped objeéts according to their

function more often than size or colour grouping.
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3.2.3.1.4. Task effects on constructions at different ages

Each task was examined separately for its effect at
different ages on consistency, percentage of one- and two-
class and mixed constructions, using a Kruskal-Wallis

one-way analysis of wvariance.
4
Hypothesis and findings:

It was expected that there would be a differential effect
on all tasks in the direction of a decrease in mixed
constructions and increasing consistency of the two-class
type with increasing age. However, certain . tasks might

show this in a more pronounced way.

Figure 6: Percentage of Consistent Constructions by Age
' Groups A,B,C,D for Each Task
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Figure 6 indicates the relative proportions of mixed and

consistent constructions for each age group on each task.

With the exception of Task I, for which Group C had a
significantly lower pércentage of mixed responses

(H = 7,8?/59, df 3, p £.05), there were no differences in
percentaée of mixed responses for Groups A, B, C and D
on any task though the percentagé of mixed constructions
on Task V approaches significancé, Group C having the

lowest percentage.

On Task IV there were significant differences in percentage

of one-class constructions (H = 10,561, df 3, p4.02) with

Group A producing the majority of these. There were no

differehces on the other tasks.

The percentage of two-class, constructions varied
significantly for Tasks II (H = 11,214, p#.02), IV (H =
df 3, p4£.01) and V (H = 9,8459, df 3, p£.02) on all of

which Group A had the lowest percentage.

These results indicate a trend towards more inclusive
groupings with increasing age, but with Group C achie%ing

higher levels than Group D.

Comparison with previous studies:’
These findings are generally in the_same direction as
Sugarman (1983) who found that developmental trends in

consistency were preserved regardless of task differences

15,2,
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3.2.3.2. Grouping procedure

As only six subjects in this study used co-ordinated
grouping procedures, the results are presented descriptively
without statistical analysis. Five of the two-class |
constructions on Taék II were produced in a co-ordinated
way, two‘gn Task III and one on Task IV. It would be rash
to draw conclusions from such a limited data base, but it

is possible that the conflicting coléur/form cues of Task II

were the cause of the mixed order grouping procedure.

Summary Task Effects on Object Grouping Behaviour

Preliminary analyses:

(1) Time spent'by each subﬁect on the tasks was negatively
correlated with age (r = -.44, df 29, p4£.02).

'(2) Certain subsets of materials - cars, blocks and
furniture - were more salieht than others for nearly 40%

of subjects. The criterion was that 67% of moves on that

task involved them.

The major differences on grouping behaviour for the five
different tasks were as follows:

(1) There were significant task effects §n longest
‘sequentiél ordering Sequence, the most on Task IV and the
ieast on Task IT.

(2) There were no differences in the total percentage of
consiséent’constructions across tasks or for the percentage
of one br two classes separately. | |
(3) Correspondence groupings were most frequeht with

Task IV materials which permitted containment. Symmetries

on Task II had bidimensional grouping criteria.

v
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(4) Comparisons of real/geometric materials showed a
significantly higher percentage of consistent constructions
for real materials. This, however, was limited to one-
class constructions.

(5) Examining the effects of each task for»Groups A, B,
C'and D fgvealed few significant differences and those

that there were tended in the direction of increasingly

&

consistent groupings. Group C had significantly fewer
mixed constructions on Task I, Group A the most one-class
construcfions on Task IV and older subjects had a
significantly higherlpercentage of two-class constructions

on Tasks II) IV and V.
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4. DISCUSSION

In this section, the results of the two parts of the study
are discussed in relation to the broader context of
_knowledgé’about the cognitive skills of lower-class
children. Firstly, what has been léarned about -the object
grouping behaviour of young low incbﬁe children is

compared with what is known about this behaviour in middle-
class children, with particular reference to Sugarman's
(1983) procedural-method. Secondly, the implications of
differential effects of specific materials on grouping

behaviour in low income children are considered.

.in comparing the grouping behaviour of ﬁhis low income
sample with that shown by middle—class children in previous
studies, it is recognised that children in this éampié may
have an advantége over other low income children who do

not attend day care centres, in addition to the advantage
brought by familiarity with the testing situation discussed
in 2.1.  For example, ELC children are familiar with _

, geometric blocks and have experience in interacting with a
variety of colourful playthings. It is therefore
justifiable to expect that they may perform at a somewhat
highef level than lower-class children who do not have

access to such materials.

e
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4.1. OVERALL TRENDS IN GROUPING BEHAVIOUR: A - COMPARISON
OF YOUNG CHILDREN FROM LOW AND MIDDLE LEVEL SOCIO-ECONOMIC
BACKGROUNDS :

4.1.1. Grouping According to Unidimensional Criteria -
Temporal and Spatial Constructions

As discuiged iﬁv1.3,’it is in this age range that social
class differences emerée on a variety of cognitive tasks.
In this sample, developmental trends. in object groupings_
(both temporal and spatial) from partial one-class to
two-class groﬁpings which include all évailable items aré
in line with those found in studies of middle income
children of similar ages (Ricciuti, 1965; Starkey, 1981;

Sugarman, .1983). .

There is soﬁe indication though that children in this
study may be slower in their rate of progression through
these stages than those in %he Sugarman study which i£
most closely follows. While the percentage of consistent
constructions produced in this study was higher; there
wéfe fewer two-class constructions than in Sugarman's
study (see 3.1.2.) and a greater proportion of one-class
groups. This may reflect a greater reliance on salieﬁce
as the basis of grouping and could have inflated
consistency‘levels, though it has been noted that
materials used were not exactly the same. Another
indication of difference was in the relative size of
constructions at different ages, with subjects in this
study producing smaller constructions than Sugarman's

subjects at comparable ages. It therefore appears that
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despite the advantagés of.the day care situation,. thé
observed age-related changes ih this sample of low

income children are slower than those observed in
'previously studied middle-class childreﬁ. This may mean
that concepts are developing more slowly or probably
(Lesser,g%ifer.and Clark, 1965) that they are not readily

~accessible to these children in the experimental situation.

4.1.2. Evidence for Co-ordinated Grouping Procedure

The question is now addressed of whether the study produced
any evidence in support of Sugarman's theory of a phase of
co-ordination of relations between objects - a phase which
goes béyond what traditional Piagetian theory suggests,

and which her time¥consuming move-by-move method of

analysis was intended to reveal.

¢

As was discussed in 3.1.2.5., only five subjects grouped
in the mixed order pattern and they were not clustered in
the higher age groups. There are various factors which
may account for this and it is not easy to decide on their
relative contribution to this finding. Firstly, if the
"developmental'lag" approach is taken, it could be argued
that the upper age limit of the;stﬁdy_was too low for this
~behaviour to be evident, and that'the'high percentage of
one-class groupings would have limited the amount of
mixed-order grouping that could have takep place.
Alternatively, it could be argued that Sugarman's
assumption that mixed order grouping reflects co-ordination

"of interobject comparisons is a tenuous one and that even
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- with her large data base, this is not a frequent
spontaneous behaviour (the mean percentage of two-class
constructions produced in mixed order was 0,3, 1,4 and

2,6 at 24, 30 and 36vmonths respectively). However, a
higher age limit to her study might have indicated that
this behé@iour'was just emerging and there is evidience of
co-ordination of concepts in language studies (those cited
in T.2..and'also Nelson, 1976), and élso in combinatory
sociodramatic play in which the same scheme is directed to
two or more recipients, a behaviour typically seen by

24 months (Fenson and Ramsey, 1980).

A

The paucity of constructions produced in this way in
spontaneous play should be considered further in light of
- the striking differences between Sugarman's subjects and
those in this study on tasks designed to elicit this

behaviour.

As discussed in 3.1.2.2.2.(b), this concept of mixed order
grouping became accessible (cf. Flavell, 1970)vto the low
income subjects of this study when the situation was
_structured to provide cues for its elicitation. A
'significant number of subjects improved their performance
on the elicited grouping task, whereas in Sugarman's sample,
performanée on the elicited grouping task mirrored their

spontaneous performance.

If the view is taken that this does represent a stage in
the development of classification and indeed of other

cognitive skills, as the evidence discussed above suggests
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one should, it could be accounted for in two ways.

Firstly, research (Lesser, Fifer and Clark, 1965) has
-indicated that there are differences in the patterns of
thought of children ffom different cultures and social
Classes gbich éeem, in the case of sociai class
differences, to relate to perforpance factors. Seltzer
(1973)>describes a study in which he- found that lower-
class subjects aged three months to two years tended to
form a "respoﬁseset" much mofe quickly than middle-class
children on a grouping task. As this difference, though ‘
large, was not statistically reliabie, Seltzer's
hypothesis is at best a tentative one. However, it may
suggest a line of inquiry as to the differential
accessibility of this skill in spontaneous play and the
elicited situation in that a preference for the more comhon
successive grouping form might have been established.
Observation during the study suggests that subjects were
searching for the "right" answer as once they had found a
solution, they were often reluctant to continue playing.
This tendency was more evident in older children, as seen
in the negative correlation between age and amount of time
spent on each task. It is precisely in this older age
range, when the preferences appear to be most fixed, that
the mixed order grouping should be most evident. Similarly,
the lack of res?onse on the Misplacement Task, which
foilowed the Elicited Grouping Task, could be accounted
for by the view that subjects had developed avreSponse set

of mixed order grouping and could not apply a different
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strategy immediately. Further empirical investigation
of this hypothesis of response set is essential to
clarify whether or not it plays a role in determining

performance on object. grouping and other cognitive tasks.

There iséﬁn aléérnativé explanation which should be
explofed and it is this: the tasks might have acted as

- "schooling" or trained the subjects in the use of the
'skill. The Russian school in tﬁe Vygotskian tradition
extols the value of schooling in the developmental
process. Briefly, this view (VYgotsky, 1978) holds that
developméntalvprocesses and learning processes do not
coincide, development lagging behind learning. This
sequence results in zones of "proximal development" where
the functions lie in embryonic state. With leading
questions or an initiated solution the child can be shown
how the problem is to be solved. Could the elicitation
taské be seen as this kind of cue? As feedback trials to
subjects who did not grasp what was expected during the
elicitation tasks did little to improve performénce levels,
‘and as there was no apparent carry-over effect Qf the.
elicitation tasks into spontaneous pe;formance, it seems

that the schooling hypothesis lacks explanatory value.

It appears then that subjects had the skill bu£ that it
was not available until the structufed4situation-elicited
it. If this was so, it may iﬁ part have resulted from the
-very day care situation which was expected to provide some
advantages for the sample. For example, matching games
are one of the more popular games staff play with the very

L4
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young children and this could have helped to develop

this type of set when playing with materials.

Befére leaving this poiné, it is worth asking what the
value of this Phase 4.~ co-ordination of interobject
comparisans - ﬁay be for the development of classification
and cognitive skills as a whole. Perhaps it is a
dispensable step in the process evident only under certain
conditions. If,'as has been suggested, the relative
absencerr late emergence of this skill may be linked to-
_thé inability to move from one response set  to another,
this would have implicgﬁions for the development of true

classification which requires the understanding that

objects can have multiple class membership.

4.1.3. Grouping Accordin@ to Bidimensional Criteria

The fact that 71% of subjects from 37 months could produce
bidimensionally consistent constructions even though this

behaviour too appeared later than in Sugarman's (1983)

subjects, adds to the evidence that children in the fourth

year can process two dimensions of objects. This skill
suggests that there is a level of co-ordination of these

two dimensions.

The issue though is the extent to which this is purely

perceptually based, as Inhelder and Piaget (1964) maintain.

Indications from the grouping procedure used both here and
“in Sugarmanfs study suggest that most subjects used the

‘simplest method of object placement (usually colour within
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the form dimension). Very few managed to shift between
form and colour values when grquping and this lends

support to'the perceptual view. In particular, most of

the bidimensionally consistent constructioné were symmetriés
’and were formed on the basis of pairwise comparisons.

s

waever,‘in his discussion of reiterative symmetry (i.e.

an object placed to balance its couﬁterpart), Forman
{1982b) has suggested that this goes.beyond the purely
perceptual matching stage. The expression of similarity

is non—contiguous, it is transposed, and varies according.
to the position and type of object placed beside the
centre. This "suggests the beginning of a contipued
~dissociation that ultimatel& leads to the dissociation of
relations from content. Reiterative symmetry is an
expression somewhere between contiguity and pure relation
as it does call for a partiéular shape and is thereby not
content free" (p. 127). This appears to be what is
operating in these bidimensional classificationé which
seem to exceed purely perceptual requirements (even though
performance relies on perceptual cues) in that they require
co-ordination of two dimensions in relation to a parficular
locus. Further evidence that this is not merely a.
perceptual skill at this age comes from a study (Biersteker,
-1983) of older ELC children's matrix solving abilities.

The matrices were constructed on the basis of two
properties and subjects showed an increasing ability to
solve them (33% in the fourth, 62,5% in the fifth and 78,5%
in the sixth year) rather than the pattern_of a drop in

performance around six years from the level of the four-year

1 4
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0lds noted by Inhelder and Piaget and explained in terms
of an attempt to solve the problem logically rather than

perceptually.

4.1.4. Verbal Expressions of Class Relations

Aé discugéed in 3.1.4., there was little verbalisation by
this sample, a finding in line with previous studies of
lower-class children in an experimen£al context. Only one -
subject who displayed co-ordination of concepts in mixed
order grouping also verbalised and this was at a lower
level than her grouping behaviour. In genefal,
verbalisations were at a lower level than actual grouping
procedure. Sugarman (1983) also noted that levels of
spatial classification could be attained without the
equivalent verbal classification. However, in the absence
of a situation in which chiidren verbalise freely, these
are tentative comments and no conclusions can be reached

about the relationship between subjects' verbal and

manual competence in classification.

To summarise, the performance on object grouping tasks of
these lower-class children who attendfa day care centre
followed the same general trends seen .in grouping studies

~ of middle-class children as far as £hey produced
increasingly inclusive and consistent object groupings of
one and then two classes with increasing age. Furthermore,
their performance on tasks requiring co-ordination of
object relations, that is, a mixed order grouping task and

bidimensional grouping, indicates the same deveiopmental
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trends as middle-class samples and adds to the body of
evidence that young children are capable of more
sophisticated grouping skills than Inhelder and Piaget

(1964) suggest.

-~

Howevef,?despife attempts to make the testing situation

a comfortable énd famiiiar one, and'despite the fact that
this sample could be expected to perform at a somewhat
higher level than lower-class children who did not have
day‘care experiences, there were some of the differences
beﬁween their performance and that of the middle-class
subjects of previous studies. Firstly, their rate of
development.was somewhat slower than that of.middle—class
children, and verbalisation was very limited - both
'findiﬁgs common.in the context of studies of class
differences on tests of coghitive development. Secondly,
one of the behaviours from which co-ordination of object
relations was inferred, mixed order groupiﬁg of two
classes, was not evident in spontaneous play but could be
elicited in a more structured situation. It-ié suggested
that this may'be the result of different patterns of -

thought in these lower-class children.

4.2. TASK EFFECTS ON THE GROUPING BEHAVIOUR OF YOUNG
CHILDREN FROM A LOW SOCIO~-ECONOMIC BACKGROUND

As the object sets were selected to enable comparison with
a number of previous studies, only general comparisons may
be drawn. Broadly, there wére no great differences between
these and previous findings, which is to be expected as

this sample was a Western industrial sample which could be

v
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expected to have had experience of objects like the
experiences of those in the studies it was designed ﬁo
compare. Most constructions were on the functional tasks
rather than purely form, even around thfee—and-a-half
years. Grouping according to function instead of the

mbre absééact form criteria has often been considered to
be a simpler level of response (cf. Glick, 1975) and |
indééd Holland (1978) notes that it is the more commoﬁ
response in developmentally delayed toddlers compared wi£h ‘
nbn-delayed'toddlers. It is possible though that the
geometric stimuli elicited alternative schemes such as
stacking and upending which overrode the grouping response.
.This would support Forman's (1982a) suggestion that the
physical properties of objects elicit a particular range
of responées. Buck-Morss (1975) would suggest that this

result reflects the abstract mode of thought of the

middle classes.

The fact that an increase in consistency of constructions
with age was found on all tasks, indicates that their
effects may only be to depress or accelerate the
ﬁanifestation of a particular skill. In fact, the finding
that young children are more compefent at grouping tasks
_than suggested by Inhelder and Piaget (1964) and Vygotsky
{1962) appears to be heavily task-related. Tasks in their
studies were considerably more complex, involving sorting
of a large number of objects with overlapping criteria.
What this indicates is that the status of a skill or

competence cannot be determined by performance on a
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particular task or even on a group of tasks. One can
only conclude with Glick (1975) that "we do not know the
relationship between cognitivé capacities and the
conditions of their application" (p. 647).

,/'

4.3. MthODOLQGICAL CONSIDERATIONS

4.3.1. Design

An extension of the age range of the subjects to include
12-month olds and children over 42 months would have

helped to clarify the issues of when the different.rate of
development of grouping behaviour in these lower-class
children, which is noted in‘the 16-~- 24-month olds, actuélly
eherges and whether spontaneous mixed order grouping does
become more frequent with increasing age. In the present
study, the range was limiteé both because of the limited

availability of subjects in the younger age groups and

because the method of analysis is extremely time consuming.

4.3.2. Coding

In coding the various grouping behaviours, Sugarman's"
categories were followed. Her "weak" definition of classes
which represents a departure fromvpreﬁious studies (e.qg.
Ricciuti, 1965; Starkey, 1981), has the advantage of
increasingvthe data base and thus enébles an analysis of
grouping procedure. However, it doeé present some
anomalies. For example, the definition of a class as a
group of objects of one class uninterrupted by those of

- the other renders aabb as a two-class construction, but

aaabbbba as mixed. To deal with this, a transitional



154

category was created,}bﬁt this still gave a lowef.rating
to aaabbbba than to aabb despite the fact that it is a
more inclusivé grouping. However, these did not
constitute é large portion of the data. If this method

of anélysis is more widely adopted, a differential
wéightin&lof temporal ot spatial constructions of various
sizes should be considered, but to allow for statistical
tests of signifiéance this would reqﬁire a data base large

enough to generate sufficient data for each category.

4.3.3. Experimental Procedure

The spontaneous play sessions in which the materials
defined the task structure énd in which verbal instructions
played a small part, proved to be most suitable for this
group of young subjects. Only one child had to be excluded

i

from the study because she consistently refused to respond.

4.4, QUESTIONS FOR FUTURE RESEARCH

A number of further questions suggest themselves when
considering this study. Firstly, the question of whether

or not Phase 4 in Sugarman's (1983) account of develobments
in classification is a necessary and widespread phase,
requires further research. Secondly, there is the
interesting question of why a structured situation elicited .
a skill which did not appear spontaneously in this
particular group of children. Factors governing performance,
the competence which relates to processing input and output
of a particular concept (Flavell and Wohlwill, 1269) need

to be further investigated and explained. A starting point

1 4
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could be the respdnée set hypothesis discussed in 4.1.2.

The purpose of this study was to describe the development
"of object grouping behaviour of a lower social class group-
and to consider whether findings could be compared with

e

previousgstudiés>of middle-class children. The study
suggests certain unive;sal trends ih.conceptual development
and some possible areas in which there may be differences.
However, it remains for an empirical investigation of class
differences to be done. One of the considerations in
planning such a study is that in electing to define social
class on the basis of income, housing, educational levels
and occupational status, one is left with a very'gross
‘estimate, one which makes it difficult to trace the
behaviour studied to itsbcauses or even to those factors
with which it is most closqiy associated. It has been
demonstrated even within the community from which this
sample is drawn (Biersteker;”1979) that there is enormous
variation within the lower-class category. In addition,
Ginsburg (1972) points out that "typical" class-related
patterns of response often reflect the performance of-no
more than fifty percent of the subjecﬁs. Isolation of
these class-related variablesvin rélation to the
~development of classification and related concepts would
provide the secohd step ih researching this problem.
Thirdly, as Bronfenbrenner (1979) has suggested, the
processes by which such social class differences are ermed

could be studied.
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‘Although this study has confirmed that different materials
can eliéit different forms of a skill, and supports the

call for an approach to cognitive development that gives
these environmental influences sufficient emphasis (e.qg.
Fischer, 1978; - Furby, 1980), the continued investigation

of the effect of every type of material on the expression

of each concept would be a daunting and unnecessary task.
What seems to be required is that in future studies
reséarchers ére more aware of the complex interplay of
environmental variables andvcognitive skills and consequently
make efforts to study performance on cognitive tasks under
various conditions before r?aching general conclusions about

the presence or absence of those competencies.

In conclusion, while the résults of the investigation
suggest that children from low socio-economic backgrounds
show the same general developmental trends in object
grouping behaviour, both parts of-the study suggest the
role of environmental factors in their performance on the
grouping tasks. The social class factors lack clear )
definition and little is known about how they operate;

. task ﬁariables are clearer but these too must interact with
"social class or cultural vériables to influence performance.
‘Research which begins to clarify this picture will have
great importance for educational programmes aimed at
assisting disadvantaged children and their families to

perform-in settings in which middle-class values and skills

]
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predominate. It may well be that the present emphasis
of many such programmes on teacﬁing logical skills is
misplaced and that what is required is an approach which

focusses on the skills needed to process task requirements.

,

&
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APPENDIX A

THE ATHLONE ELC SOCIO~ECONOMIC INDEX

£

This index was developed on the basis of a survey of 116
Kewtown families done by research stéff at the ELC during
1572>(Athlone ELC Research Report No. 1, 1972). 1Its.
purpose was to discriminate the different levels within
the low income Kewtown community. There were three steps

in its development:

(1) Frequency distributioné were calculated for:
--weekly incéme per family member;
--occupational status of head of household

(white collar; skilled manual; semi-

skilled; unskilled; unknqwn);
‘—-education, in yéars of schooling, for

both parents separately;
--number of persons per room as a measure

of degree of overcrowding.

(2) The raw data wefe converted to scale ratings and an
index combining the above was formed. Variables were
equally weighted after independent testing. Scale ratings
from 1 to 10 were assigned to class intervals in each of -

the frequency distributions.

(3) Total scores were converted to percentages so that if

information was not available on all five variables, a score

r
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could still be computed.

Independent testing confirmed that this socio-economic
- index successfully discriminated different levels in the

" low income Kewtown community.

For purpéées of this-study,'it was used to check whether
the subjects conformed to the pattern of low income families
found in the ELC Family Survey (Biersteker, 1979). The same

range of scores on the index was found.

.The variables of education, occupational status énd
overcrowding were all used but the original scale for
iﬁcbme was too outdated. Weekly income per family member
was therefore calculated on the basis of estimates from
the Bufeau of Market Research, Unisa (Research Report 105,

August 1983). ' :

o
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PRESENTATION ORDERS FOR THE SIX TASKS
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APPENDIX B

Task
Task
Task
Task
Task

Task

Task

Task

" Task

Task
Task

Task

Task

Task

Task

Task
Task

Task

Iv

IIT

I1

VI

II

VI

IIT

Iv

VI

IIT

Iv

IT

Blocks/Plates
Triangles/Hexagons
Animals/Furniture

Cylinders/Columns

Red/Blue Balls

Cars/Eating utensils

Cars/Eating utensils
Cylinders/Columns
Red/Blue Balls
Triangles/Hexagons

Blocks/Plates

Animals/Furniture

Red/Blue Balls
Animals/Furniture
Triangles/Hexagohs
Blocks/Plates
Cars/Eating utehsils

Cylinders/Columns

£
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APPENDIX C

EXAMPLE OF TRANSCRIBED AND CODED DATA:

SUBJECT C5 AGED 33 MONTHS. PRESENTATION ORDER: 3

Task I {Cars = D/Eating utensils = O )

Sequential Action Units Constructions

1. Contacts {___—11

2. Drives [:12 around and piaces :
beside‘m3 ' D2
| 3. Drives D 3 around, parks Dz
- beside f_—Jz - o L__—l3‘
4. Adds [ la | : P
T | (s [ls

5. Adjusts D3 ‘ | 4 D2
e s

6. Lifts 0 1 (cup) ‘and replaces 01 [jz

Ll s

7. Putsoz‘ino_1 ‘ R | DZ
- 02 s s
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Sequential Action Units

8.

10.

1.

12.

13.

14.

Lifts () 3 and places in group

//l

Moves O 2‘.to distance

Puts (). 3 in () 1

Remvovveso 3 from 0-1

Lifts () 4'— places on

[:h ~drives
Keeps () 4 in hand

Adds []1 to group

(B)

Constructions
01 12 (3)
02, Os
03
.-0.2

0 1 .I:Iz'
O*’f e Tls
0 2
oo Lk
3 e s
0 2

01 03

12
s [3 |

[:h (c) |
O
s L3
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- Sequential Action Units Constructions

15. Re-arranges [:h

*

16. Lines () 5 and() , " 030 2

~17. Adds () 4

 1s. adds () , t°O4O3Oz 01040302

“keeps hand on them : [:]1

Constructions:

One-class B (0,0,) and C

Two-class A and D Order successive
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Task III: (Triangles =AZX/Hexagons =<:>) '
Sequential Action Units

1.

ConStructions
Toucheszl1

2., Lifts Zl1 and lines up with

A2 -

3. ‘Placeslcjh on top (:51 ,
| JANVAY

4. ?laces-ZX3 next to <:>1'

' construction

N1/ 2
/s

5. Stacks<:>2 on top

6. Stacks<:>3 on top

‘7.

Adds<:>4

AR AN

3



- Sequential Action Units

8. Lines up ZX4 at base

180

Constructions

()

Construction:

Two-class, mixed order (A)
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Task IV: (Blocks = Tl /Plates =<:>)

Sequential Action Units Constructions

1. Manipulates
O

2. Places ]2 on<:>2'“

~

1 and places on

—

N

—

3. Places.[j3 Qn<::g

N

e 60

—

=S

(A7)

4. Places 4 on(ijh

w

N

—

5. Removes o2

=N

N

—

=N

a1

6. Removes
3 2
&1

N oW

0000 000 O

—



- 182

Sequential Action Units

7. Removes [33

8. Removes 14

9.'-Toucheq<:>1
~ 10. Touches and lifts [|[J[]

(hand)
11. Places[] on<:>3

12. Places oan

Constructions

O

O 2

f =y

OO0 OCO®

w

OO0 OO0 OO0

(B)



- Sequential Action Units

13. Places [] on<:>l'

14. Places[j_on<::h

1

183

Constructions

(C)

-

OO ©ODC

Constructions:

Correspondehce: A

Two-class "B -

4 subunits precise, procedure not

integrated

4 subunits precise, not integrated

successive, manipulated one class

only
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APPENDIX D

STATISTICAL VALUES FOR ALL COMPUTATIONS FOR PART TWO: TASK
EFFECTS ON GROUPING BEHAVIOUR

P

1. TASK DIFFERENCES

Total Number of Constructions:

xr2

arf
Whole sample 7,5812 4
Group A 2,75 4
Group B 5,075 4
Group C 3,625 | 4
Group D 9,3465 N

. Percentage Consistent Constructions:

X 2
r

df
Whole sample 7,852 4 p{ .1
Group A . 2r175 4

' Group B 3,6 4
Group C | 2,375 4

" Group D 1,74 ' 4

Percentage One-class Constructions:

Xr2

af
Whole sample 8,175 4 pL -1
Group -A ‘ 2,85 4
Group B 1,019 4
Group C 8,575 4

Group D 2,2785 4
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. Percentage Two-class Constructions:

Whole

‘Group-

Group
Group

Group

sample
A

B

xrz
4,24
1,625
‘j,475
5,675

0,5

df
4

Percentage of Mixed Constructions:

Whole
Group
Group
Group

Group

sample
B
c'

D

xé!
1,008
1,625
1,75
1925

1,59

daf

4

Percentage of Geometric/Real Constructions: Wilcoxon

Matched-Pairs Signed-Ranks Test.

Percentage of Consistent . N 27 z = 2,198 p =
Percentagé of One-class N 28 z = 2,152 p =
Percentage of Two-class N 24T =123

. 2., AGE DIFFERENCES PER TASK

. Percentage of Mixed Constructions:

- Task
- Task
Task
Task

Task

IT

ITI

Iv

-H
7,8559
4,299
3,258
5,258

7,0668

- df

.3 p{ .05

.0143

.0158
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Percentage One-class Constructions:

H
Task I 5,7136
Task II 7,402

Task III 3,972
Task IV 10,561

Task V . 6,2178

af
3

.3 pA .02

Percentage Two-class Constructions:

Task I 8,14
Task II 11,214
Task III 3,22

.Task IV 15,2

Task V 9,8459

v 9 JUL 1885

daf

3

3 plt.o02
; .

3 | p 4 .01
3 vp,/,.02





