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Abstract

Thi=z thesis explores wvarious aspects of <children’s
undevstanding of similarity and difference and of the terms

came’ and ‘different .
Understanding of ‘same’ appeared to be good but there

Wwa ~ S 0Mme evidence that 1t might not be complete.
Urcercstarding of ‘different’ was clearly i1nferior to that of
‘eame’ and some children misinterpreted .1t as meaning
‘ezme ", this being supported by 31 experiment lcoking at

1nternretations af ‘came’, ‘different’ and 3 nonsense weoTd,
following Carey

Huarenese of similarity and difference was 1nvestigated
177 several experimente Subgjecte were TequilirTed to give a8
similarity or a diftference between two 1tems, er1ther named
or pictured, 1n experiments developed from Claparede’s work;
they had to select from an array of 1temes one ei1ther the
same a8 or ditferent from a target 1tem and to jJustify that
cholce; and they had to judge whether two 1tems were the
same or not or were different or not 1n an experiment
similar to one devised by Vurpillot

The children found more difficuvlty with similarity than

with difference. It was csuqoested that si1milarity was
tynically handled 1n a holistic fashion, by a process of
analnoay., whi1le difference was treated by analysis 1ntc
component parts. The ability to analyse csimillarity
developed wilith aqge. I+ similarity 15 not analysed 1nto
component points, these pointse cannot be mentioned 1n

responses.
AN 1nformation—processing model of asawareness was used

to expialn perseverative rTesponses and the giving of
differences when similarities were reguested. It wa s
sungected that these resulted i1in part from a failure to make
‘transitions 1N awareness between different levels

appropriately.
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Section I. The determination of similarities and differences between

items.

Chapter l. Introduction.

This first section is concerned with children's awareness of
similarities and differences between objects. The investigations to
be described owe much of their inspiration to a paper by'Claparéde
(1918) directed towards just these problems, which will be described
in some detail below. Other contributions to current thinking on the
nature and role of awareness in cognitive development will then be
considered and the chapter will conclude with a discussion of how the
properties of objects and their relationship to each other might affect
the responses given by children in the tasks set.

Although this work is concerned with awareness in children it 1is
worth noting that there seems to be a revival of interest in awareness
in psychology generally. Work on split-brain patients has led to
speculation as to whether awareness is a function only of the left
hemisphere or whether each individual possesses two centres of aware-
ness, one of which is mute (Eccles, 1973). Weiskrantz et al. (197hL)
report a case of a man who following brain surgery was not aware of
seeing anything in most of one visual field but could correctly "guess"
the location, colour, shape and orientation of stimuli presented in
that field, and Marcel and Patterson (1978) find a variety of effects

indicating that their subjects semantically process words they are not

aware of having seen.

Before proceeding to a consideration of work in cognitive develop-
ment some clarification of how the term "awareness" 1s to be used seens

in order. Polanyi (1968) draws a distinction between what he calls

4
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"focal" and "subsidiary" awareness. We are focally aware of what it
1s we are directly attending to at any moment and it is the contents
of focal awareness on which we can report. In becoming aware of such
focal targets we rely on subsidiary awareness of other particulars.
Thus in listening to a speaker we are normally focally aware of his
meaning and subsidiarily aware of the words he is using. We can shift
our attention and our focal awareness to the words but we cannot at
the same instant be focally aware of both words and message. For
Polanyi subsidiary awareness covers all the things we rely on in
attending to a focal target, including those of which we can never
become focally aware, such as the particular movements of the ear drum
in the above example. What follows is concerned only with focal aware-
ness 1n Polanyli's sense. The simple term "awareness" will be used and
where this involves translating the terms other authors prefer it is
hoped that this does not do violence to their views.

Previously accepted views on the nature of awareness were much
altered by Freud's insistence that there are such things as unconscious
mental processes: that is, the conscious and the mental cannot be
simply identified with each other. Unfortunately, the paper in which
Freud set out his position on awareness has been lost, and his views
must be gathered from comments in other works, especially a companion
paper to the missing one, entitled 'The Unconscious' (Freud 1957, first
published 1915).

In'TheUnconscious'Freudoffers a three-way distinction between

the conscious (Cs.), pre-conscious (Pcs.) and unconscious (Ucs.). The

Cs. contains that of which we are actually aware, the Pcs. that of
which we can become aware and the Ucs. that which is incapable of

reaching awareness, sometimes but not always because it has been repressed



by the Pcs. Mental processes in the Ucs. are different in kind from
those i1n the Cs. and Pcs.: they do not allow contradiction, there is
very free association of ideas and no regard for the passage of time
or for external reality. The distinction between the Ucs. on the one
hand and the Cs. and Pcs. on the other develops gradually in childhood,
to become fully established at puberty. The critical factor allowing
the possibility of awareness is language. An unconscious idea is
represented by a charged memory-trace of an object, which can only
enter awareness if it is linked to a charged representation of a cor-

responding word.

Given the absence of a sharp division between the unconscious and
other systems in childhood and the nature of mental processes in the
unconscious which Freud proposes one might well expect to find children's

thinking to be strange or illogical but his theory does not allow pre-

cise predictions to be made.

It was in the climate of opinion stimulated by Freud that Clapargde

published the paper referred to above entitled "La conscience de la
_ressemblance et de la différence chez l'enfant" (Claparéde 1918). This
paper starts with a report of some experimental findings concerning
children's ability to give similarities between objects and then a
general theory of the origins of awareness is presented.

Claparéde asked a number of children - the ages he reports range
from 5 to 8 years - what was similar about a bee and, in succession, a
wasp, fly, bird, rabbit, rose, stone and traffic accident. (The last
is 'accident de voiture! in the original. It seems that at the time
Claparéde*was writing 'voiture' could refer to either a horse-drawn or
horseless carriage.) The actual results Claparéde reports are anecdotal

and therefore qualitative rather than quantitative in nature but the

overall picture seems clear enough. The children, particularly the



younger ones, found the task difficult and increasingly so as they pro-
ceeded down the series. On some occasions differences between the two
items were given instead of similarities. Since the children might give
similarities for the first cases and then start to give differences this
could not be due to any simple misunderstanding of the question.

Some answers were less clearly right or wrong than others. Any
relationship might be offered as a similarity e.g. a bee might be said
to be like a bird because the bird eats the bee. Claparede comments
that some answers were 'not so much felt as deduced'. Occasionally a
binary comparison question was asked, e.g. if a child failed to give a
similarity either between a bee and a rose or between a bee and a
rabbit he would be asked whether the bee was more like the rose or more
like the rabbit, and requested to justify his choice. This proved
easier than the simple comparison, sometimes leading to quite sophisti-
cated answers but on other occasions merely resulting in a child giving
an answer in terms of a common difference e.g. a child asked whether a
bee 1s more like a rabbit or a rose opts for the rose 'because the bee
doesn't have ears like the rabbit!.

Claparede concludes from this study that differences are more
available to awareness than similarities, children becoming increasingly
aware of similarities with age. In drawing this conclusion he makes
two plausible assumptions: firstly, that differences are given when
similarities are asked for because differences are more available to
awareness, and secondly, that awareness of a similarity is indicated by
ability to articulate it.

Claparéde never asked his subjects for differences, so his
evidence that they are more aware of them than of similarities is in-
direct: simply that they sometimes offered differences when asked for
similarities. Of course, if one grants the second assumption, it

seems that in these particular instances the children must not have

been aware of simlilaritlies between the items, or they would surely have
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given them, since as has been noted, simple misunderstanding of the
question is not a possible explanation, and they must have been aware
of the differences they cited. Why they should sometimes give
differences in these circumstances is a mystery Clapareéde does not

explain. However, we do not know what would have happened if the

children had been asked for differences: they might not even have able

to give the differences they offered spontaneously since doing some-

thing freely and doing it to order can be quite different tasks. They

might on occasion give a similarity when no difference came to mind.

So while a discussion of the rest of Claparéde's paper must be based

on an acceptance of this assumption some doubt concerning it must remain.
The second assumption is that if a child does not articulate a

similarity he is aware of none. There seems no reason to question this

1in the case where differences are given instead, but what of instances
where no answer at all is given? Could it not be that the child is
aware of some similarity but unable to put it into words? This is a
very similar objection to ﬁhat made by Brainerd (1973) against the
Piagetian practice of requiring children to give verbal justifications
of their answers. For me it 1s difficult to imagine having a clear-
cut awareness of something without being able to express it in some
way. One may of course not be able to express oneself well, and in the
present context of testing young children it is essential that they
should feel sufficiently at ease to venture a somewhat poorly formulated
response. Given that proviso the practice seems sound and indeed one
wonders what better route to another's awareness there might be.

In the second half of his paper, Claparede presents a theory to
explain his findings. He notes that although awareness of similarity

is late in emerging children make much use of it automatically from

very early in life. JSymbolic play and over-extension in early language
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are two examples he cites. He wishes to explain this contrast as well
as that between similarities and differences in the degree to which
children are aware of them. In fact Claparéde believes that his
results are but one instance of a general law which he calls the law
of awareness ("loi de la prise de conscience") and expresses as
follows: "the child (or, in general, the individual) becomes conscious
of a relation so much the later to the degree that his behaviour has
involved the automatic (instinctive, unconscious) use of that relation
the earlier and the longer". The paper then goes on to describe the
mechanism by which Claparede believes one becomes aware of relations.
This 1s disadaptation. The possibility of awareness arises whenever
an individual'!'s agutomatic reactions are not adapted to a situation and
camnot adapt to it. Awareness is not inevitable in these cases, as
intellectual development must also be sufficiently advanced, but there
is no awareness without disadaptation. Clearly the purpose of this
mechanism is to allow conscious adaptation when automatic processes
fail.

The relationship between the law of awareness and the disadaptation
mechanism is not clear. Obviously if both are to hold then either dis-
adaptation must be less likely to occur in the case of long-standing
automatic reactions or it must be less likely to succeed in inducing
awareness in these cases. Both seem possible. In support of the former
it can be noted that many of our earliest reactions have an innate basis
and will be well adapted to their ends as a result of natural selection.
For the latter possibility we can move from "the earlier" in the
law of awareness to '"the longer". It could be that continued auto-
matic use of a relation in itself builds a barrier against that relation
coming into awareness. It i1s a matter of common experience, as well as

being attested to in the literature on skill (e.g. Legge and Barber, 1976),
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that 1n the acquisition of a skill such as handwriting or driving a
car the actions can at first only be carried out under the control of
awareness but later become automatic and it then becomes difficult for
the individual to be aware of his actions in exercising such a skill.
Such an argument is employed by Karmiloff-Smith (1978) in the context
of children's assignment of gender to French nouns. She noted that
her subjects, the younger ones in particular, used phonological clues
in preference to any other but cited syntactic and semantic indicators
when asked about what they had used. Karmiloff-Smith argued that the
early and much used phonological process had become so automatic that
it was not accessible to awareness in the way that the other processes,
which had emerged later and were used more rarely, were.

Why should children be less aware of similarities than differences?
Claparéde invokes both the law of awareness and the disadaptation
mechanism, though his argument in the former case is less clear.
Claparéde argues that the neonate is capable of sensing the differences
between a vast number of different states of affairs but has only a
few reactions at his disposal and so he must respond in the same way to
a number of different situations, distinguished as different by the
senses. That is, the first responses of the child involve the recog-
nition of similarities, although at this stage there is no awareness of
them. It would seem that the system must also take account of differences
since although the same response must be made to a number of different
situations there will obviously be instances where that response 1is
inappropriate. However it may be that the way the system actually works
is that a particular response is initially made to some set of situations
(and the organism does not distinguish between these) and then new

situations start to provoke that response on the basis of similarity so

that difference has no actual role to play. This would certainly accord



with Piaget's description of early development, (e.g. Piaget and

Inhelder, 1969), whereby the domain for a particular reaction is
gradually increased by a process of assimilation. So, since the
individual makes use of similarities earlier than differences, by the
law of awareness he becomes aware of similarities later.

Another consequence of the individual having few reactions at
his disposal compared to the number of situations to which he must
react 1s that disadaptation is more likely to occur with respect to
differences than to similarities. That is, the invididual is more
likely to respond similarly to situations requiring different responses
than to act differently in two situations which actually required the
same response. Also, if an individual believes that a situation calls
for a particular response but then finds that that response fails, he
knows that this must be because that particular situation is in fact
different in some way from those in which the response works, and he
has only to work out what the exact difference is. Failure, that is,
can tell the actor that the new situation B is different from an old
situation A. It cannot indicate that B is like an old situation C,
and that the response appropriate to C is also appropriate to B. So
the disadaptation mechanism also is more likely to bring differences
into awareness than similarities.

Claparéde indeed sees becoming aware of similarities as so
difficult that he believes it to be the acme of mental functioning.
He remarks that 'to find, in the mass of old experiences, that which
has some hidden similarity with the present situation, 1s precisely
the act of genius' and elsewhere that 'to think is to perceive
similarities'.

One may infer from what Claparede says that once one has become




aware of some relation that relation will subsequently be accessible
to awareness. This seems the only way to connect his theory with his
experiment. Presumably the similarities, and the differences, that
the children report are those of which they have previously been made
aware 1n active encounters. Some inventiveness is needed to imagine
now this could have happened. Suppose a child says that a bee and a
wasp are alike in that they both have stripes. By Claparede's account
hls awareness of this similarity must have arisen from an encounter
when he reacted to one of these insects in a way different to that in
which he would have done to the other, when the appropriate response
was to treat them similarly because of their stripes. Perhaps in this
case the story can be given some plausibility if one imagines that the
consequence of the child's disadapted response was that he was stung,
stripes on insects being an indication that they sting. However it
would be difficult to concoct such scenes for each similarity and
difference reported and it seems that nothing less precise will do.
Take another instance, one which Claparéde reports, of a child who can
think of no similarity between a bee and a bird. Surely Claparede would
have to agree that such a child, if asked how either a bee or a bird
moved, would say that it flew, that is, he is aware that a bee flies
and that a bird flies. The only thing that escapes his awareness 1is
that they are alike in that they fly.

Claparede's theory seems then to stretch credibility even here,
and it offers no explanation of why binary comparisons should be easier
than simple ones or of why the children should ever give differences
when asked for similarities. The order of difficulty of the items

does seem to be an instance of the law of awareness, in

that the ways in which the members of the last pairs in the sequence



are similar are those with respect to which our earliest and most

basic reactions are the same. The disadaptation mechanism carries
some plausibility and probably should not be ruled out entirely but

it seems that Claparéde offers only a partial account of the origins

of awareness.

Claparéde's suggestion that all awareness arises from dis-
adaptation is viewed with some disfavour by Campbell (1979) who sees
it as portraying men as like automatons most of the time, only lighting
up with awareness when they run into difficulties. This is perhaps
overly harsh on Claparede. Firstly, the number of situations requiring
awareness seems very large - for instance, on almost all occasions when
we say something we must decide what to say consciously. Secondly, if
as suggested above, Claparede believed that once an individual has
become aware of something as a consequence of disadaptation it will be
available to awareness in the future, we are likely to be aware of a
great many things without having to run into difficulties concerning
them each day. However, as has been said, it is difficult to see how
disadaptation could be the sole source of awareness.

Piaget also, in his works on awareness, (Piaget 1977, 1978),
acknowledges Claparédebut argues that awareness can arise without
disadaptation. Piaget's experiments on the growth of awareness all
involve physical actions; thus his experiments are concerned with the

kind of situations to which Claparéde's theory, as well as his own, most

obviously applies. Piaget set children aged from L to 12 a number of
tasks such as playing tiddlywinks or solving the Hanoli tower problem.
(Most, like tiddlywinks, were problems where physical action was of
the essence rather than, like the Hanoi tower, logical problems in

physical form.) Because of the physical nature of the problems, success
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was possible without awareness of how it came about and Piaget

studied the children's gradually increasing awareness of what exactly
they had done and of the nature of the objects with which they were
dealing. According to Piaget failure can facilitate awareness but
success does not prevent it. The process of assimilation, of cog-
nitive structures enlarging the field on which they can be brought to
bear, will lead to awareness without the intervention of disadaptation.

Claparéde and Campbell speak of awareness as an all-or-none
phenomenon: one is either aware of something or one is not with no inter-
mediate position possible. Piaget however suggests that awareness can
admit of degrees. He notes the existence of what he calls "elementary
consciousness", referring to cases where one is transiently aware of
something but this is not integrated with awareness of anything else.
For Piaget integration is a principal characteristic of full-blown
awereness and there is a continuum of degrees of awareness depending on
the extent of integration. "Elementary consciousness" seems to be a
kind of focal awareness, in Polanyi's sense, although as for subsidlary
awareness, reporting on it is difficult.

Piaget's principal interest is in the changing content of aware-
ness. In the first stage the child is aware only of the goal of his
action and the results: success or failure in attaining the goal. (It
is worth noting in passing that Kirkpatrick (1908) saw these two as the
only functions of awareness: that it should set the goal and note the

results while automatic mechanisms do the rest.) These two, goal and

results, lie on the point of interaction between the subject and that on
which he is acting and Piaget sees awareness as moving from this point

towards the centre of both subject and object, as in Fig. 1l:1l, taken

from Piaget (1977).



Figure 1:1.

C P C!
S Subject

0 ObJject

P Periphery

C Centre of subject

C! Centre of object

The double movement of awareness. (From Piaget, 1977).

O



01

Awareness, then, proceeds from the periphery to the centre. The
movement towards C consists of the subject gradually becoming aware of
the means he employed and the reasons for selecting those means. As
awareness proceeds towards C'the subject becomes aware of the intrinsic
properties of the object which determine how it responds to his actions.
These two movements occur simultaneously.

The properties of objects which Piaget sees as the latest to come
into awareness because they lie close to C'and are therefore the last
to be reached by the centripetal movement of awareness are likely to be
the same propertles whose late emergence into awareness Claparéde
explained as being because they are those which control our earliest
and most basic reactions. The two explanations may not be independent:
no doubt it 1s because objects are as they are that our reactions are
as they are.

Both theories concentrate on awareness arising through action
although Claparéde uses a verbal task to test for it. Piaget does
however speak of awareness as consisting of assimilation through concepts,
as opposed to practical assimilation in action, and this makes clear
the possibility of awareness coming to be outside the context of physical
action.

The above might seem a very limited discussion of the phenomenon
of awareness, confined as it is almost entirely to considering the dawn
of awareness of a few points in children. A few slightly more general

remarks will be made in conclusion.

From an evolutionary point of view awareness must have arisen, 1in
humans and possibly some other species as well, because it served some
function. If we have awareness we are less strictly bound by rule than

if we are limited to automatic responses arising from instinct and
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conditioning, and we can more flexibly assess a situation and
possible courses of action in that situation. This of course also

means that awareness is only useful when the solution which would be
adopted by automatic means is not the best one. That is, Claparede

was partly right when he said that awareness has its origins in dis-
adaptation but it seems that this is more likely to apply phylo-
genetlcally than ontogenetically. Since automatic mechanisms may produce
a solution in some situation which works, butis nonethéless not the

best solution, there is an advantage to having awareness even when the
unconsclious reactions do not actually break down.

The remainder of this chapter will consist of a discussion of how
the properties of objects and children's concepts of them are likely to
affect both the difficulty of different comparisons in Claparede's task
and the particular answers given.

Partial answers to these questions are implicit in both Claparéde's
and Piaget's theories of awareness, but the difficulties involved in
applying Claparéde' s account have already been discussed. Piaget's
contribution is clearer. Peripheral properties are more accessible to
awareness and therefore it will be easier to give similarities between
pairs of objects if they have peripheral properties in common than if
their only shared properties are central ones. If two objects differ
in their most peripheral properties then these differences will be more
available to awareness than any similarities, though this is not a
sufficient explanation of why differences are sometimes cited. Piaget's
use of the central-peripheral terminology is not entirely metaphorical -
a property, such as colour, which is physically on the surface of an

object will be peripheral in his terms. To the extent that the terms

are applied metaphorically, as in saying that "being an insect" is a



central property, some intuition will be needed in applying them.
Another way of looking at the problem is in terms of the dis-

tinction made by Vygotsky (1962) between spontaneous and scientific
concepts. Spontaneous concepts are those, such as "brother", learnt
by the child in his everyday life, generally with respect to the
objects in question. Scientific concepts are those explicitly taught
at school, generally by verbal definition, that is, by relating them
to other concepts. The child normally uses both kinds of concept
correctly but Vygot sky found that conscious manipulation of scientific
concepts precedes that of spontaneous concepts, which he attributes to
the former's being linked to other concepts from the start. In time
children learn to organise their spontaneous concepts in a network of
concepts of both kinds and to the extent that they have done this

they will be aware of these too. Although the difference between
spontaneous and scientific concepts is presented as a dichotomy, the
degree to which a concept is linked to other concepts must be a con-
tinuum, and awareness of concepts must be a matter of degree since
Vygotsky found that the gap between the ability to handle spontaneous
and scientific concepts occurred at different ages, depending on the

precise task used. That is, the ability to manipulate a concept 1in

one situation does not guarantee that ability in all situations. There

should be some age group which finds it easier to give similarities
between pairs of objects if they are instances of the same scientific

concept than if they are instances of the same spontaneous concept,

and children at this age should answer in terms of scilentific concepts.

This stage is unlikely to occur very early in the child's school career,

both because the general difficulty of the task could depress per-

formance with both kinds of concept and because the child will not then

have acquired very many scientific concepts.

@1
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Although the distinction between spontaneous and scientific
concepts 1s clear in principle it may be difficult to apply in
practice. One could never be absolutely certain how a particular
concept was 1nitially acquired by an individual child. More
importantly, scientific concepts will be introduced which refer to a
category already served by a spontaneous concept, perhaps particularly
with biological concepts. A child will have acquired such concepts as
"oird" and "fruit" before starting school but at some stage in his
schooling these terms will be explicitly defined and related to other
concepts. This may simply speed up the normal process of the child
organising his spontaneous concepts to which Vygoctsky refers but it may
lead to two cqncepts named by the same word existing side by side, at
least for a time. Even in adults one occasionally finds uncertainty,
for instance, as to whether or not a tomato is a fruit, and this could
be because, as it were, it is a scientific fruit but not a spontaneous
one.

The distinction between spontaneous and scientific concepts cuts
across Piaget's classification in as much as a spontaneous concept
could certainly involve either peripheral or central properties and in
principle the same is true of scientific concepts although these may
more often involve central properties.

In his paper Claparéde comments that the answers he obtained
sometimes indicated that the child was thinking of a particular instance
denoted by the word in question and not of the category in general.

He quotes the example of a child who gives "being yellow" as a property
of a bird, because, Claparéde believes, her image of a bird is of a
canary. This comment is suggestive of recent work on the structure of
natural categories by Eleanor Rosch (Rosch 1977; Rosch and Mervis

1975; Rosch et al. 1976). Rosch makes two principal claims: that
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natural taxonomies are so structured that one level, which can be

objectively identified, can be regarded as more basic than the others,
and that at all levels categories are organised around prototypes.

One might say of Claparéde's subject that for her a canary was a proto-
typical bird.

What Rosch calls the basic level in a taxonomy is the most
inclusive level at which members of a category have many properties in
common. Thus "chair" is a basic level category and members of the
category chair have many shared attributes while members of the super-
ordinate category furniture have comparatively few and members of the
subordinate category dining chair do not share many more properties
than do all instances of the basic level category. Basic level cate-
gories, then, have a high degree of internal similarity combined with
a high degree of contrast with other categories at the same level.
Rosch argues that because of this it is most efficient for people to
conceptualise abjects in terms of their basic level category membership
and she offers (Rosch et al. 1976) several lines of evidence suggesting
that they do in fact do so. If adults are asked to judge whether or
not a picture is of a member of a particular category they are faster
if it is a basic level category than if it is either a superordinate
or a subordinate category. Adults name pictures with basic level
names although they know appropriate superordinate and subordinate
terms and even if the superordinate is of higher frequency in the
language. Three year olds also name pictures with basic level names,
even when these names are wrong. Five and six year olds find 1t easier
to sort objects together if they are members of the same basic level
category than if their only common membership is at the superordinate
level. Rosch et al. also examined Roger Brown's data on the vocabulary

of his subject Sarah at Stage I (Mean length of utterance 1.0 to 2.0
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morphemes) and found that almost all the terms she used were names

for basic level categories. Rosch's work suggests that the peculiar
status of the basic level is even more enhanced for children , and

especlally very young children, than for adults.

This part of Rosch's theory suggests that it should be easier to
give similarities between pairs of objects if they are members of the
same basic level category than if they are not, without it being very
much easier if they are also instances of the same subordinate category -
the properties cited are likely to be properties at the basic level
anyway. That 1s, there should be a discontinuity in level of difficulty
at the point at which one moves from comparisons within basic level
categories to comparisons across such categories. It may be that
members of the same basic level category are seen as intrinsically the
same kind of thing, while objects which have no common basic level
category membership are seen as intrinsically different. One would
expect any differences given in Claparéde's task to distinguish between
the objects in terms of their basic level category membership.

The other prong of Rosch's theory concerns the internal organi-
sation of natural categories, of whatever level. Following
Wittgenstein (1953) Rosch (Rosch and Mervis 1975) argues that there
need be no property that is true of all members of a category, but
that they are related by family resemblances. Members of a family tend
to resemble each other because some of them will have the same colour hair
and some of them the same shaped nose and so on but they would not all
be expected to share any one feature. Similarly most chairs have legs
but some modernistic ones do not, most have a horizontal surface but
deck chairs do not, most can be sat upon but toy chairs cannot - there

is no feature which is true of all chairs but several which are typical

of chairs. Some chairs have more of these typical properties than
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others and these can be regarded as better exemplars of chairs, or,

in Rosch's terminology, as prototypes for the category chair. Prototypes
not only have more of the properties typical of their own category than
non-prototypes, they also have fewer properties which are typical of
other categories. When people hear a category name they tend to think
of prototypes and this has effects such as that category membership
statements can be verified faster if they refer to prototypes: '"a sparrow
1s a bird" takes less time than "a penguin is a bird". It is, literally,
easy to lmage prototypes for basic level categories, but prototypes
must not be ldentified with images: they are abstractions from proto-
typicality ratings, and at levels higher than the basic level they cannot
be visualised.

Bowerman (1977) has applied the notion of prototypes to children's
early language learning. Her daughters! early words seemed to have a
prototypical referent, almost always the first referent for which the
word was used, while other referents were related to the prototype by
a series of family resemblances. Thus the basic organisation of the

child's categories is the same as for an adult although the variety of

instances that may be included in one category by a child may make it

appear blzarre.

Bowerman is of course considering a very early stage of develop-

ment, before two years of age. By school age most terms will be very

similar in extension to the adult's words but we do not know whether
they would have the same prototypes. As noted, Bowerman found that the
initial prototype was generally the first referent for the word. Where
this does not coincide with the adult prototype the child will have to
shift towards the adult norm at some point. The move to adult extension
for a term will itself cause pressure to adopt the adult prototypes in

cases where the child!'s initial prototype was different, as the latter

will no longer have the characteristics of possessing more of the

category's typical properties than other members of the category, but
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1t could be that the initial prototype retains its psychological

effects in that it is the category member which comes to mind when

the category name is mentioned.

If categories are organised around prototypes in this way it
1s likely that answers to similarity problems will cite similarities
between prototypes even when the properties given are not true of all
members of the classes in question. This is the case with "they fly"
as a similarity between a bee and a bird. No doubt the subject of
Claparede's who gave this answer knew of the existence of flightless
birds (though probably not of flightless bees). One feels that adults
might well give the same response. Claparéde' s "canary" example raises
a further possibility. What seems to have happened in this case is
that the child has cited a property - being yellow - which is true of
her prototype bird although not typical of the category in general and
this when there are such typical properties as having wings available.
It may be that this child!'s thinking was entirely tied to the prototype
and that all the prototype's properties were equivalent for her, with-
out any consideration of their distribution among other members of the
category. This is of course but a single fragment of evidence but it
will be interesting to discover whether other children show the same

phenomenon.

As with Vygotsky's distinction between spontaneous and scientific
concepts it may be difficult to apply Rosch's theory in practice
because of the problem of identifying what are basic level categories

and what are prototypical referents for any of the words used. Rosch

argues that it is in the nature of the world that objects fall into
categories, that these categories have a prototype and family resemblance

structure and that one level of categorisation in a taxonomy can be



considered more basic than others but she also acknowledges "that all

cognitive categories are interactions between the correlational structures
that exist in the world and the state of knowledge of the perceivers".
(Rosch 1977). Indeed Rosch also acknowledges that not only the knowledge,
but also the interests, of the individual and culture are involved. This
accounts for her discovery that for her adult subjects "tree", "fish"
and "bird" (and not for instance "oak", "salmon" and "sparrow") are basic
level terms. Given that the knowledge and interests of children are
different from those of adults it may well be that the level of categori-
sgtion which is basic for them will be different in some domains.
Brown (1958) makes such a point when he speaks of objects being named
for children at the "level of usual utility", which he now (Brown 1976)
identifies with Rosch'!s basic level, and says that, for instance, for
very young children all coins are simply named "money" because different
value coins do not yet have different functions for them. A further
problem is that atypical members of a basic level category may themselves
form categories with some basic level characteristics. That 1is, "bird"
may name a basic level category for many people but the categories
"duck" and "ostrich" may exist side by side with 1it.

In spite of the various practical difficulties mentioned, it 1is
hoped that the discussion in this chapter provides a framework within

which the experiments to be described in the remainder of this section

can be considered.



Chapter 2. Claparede's task: a replication and extension to two

different modes of presentation.

Introduction.

The experiment to be reported in this chapter is an attempt to
replicate that carried out by Claparéde (1918) and described in
detail in the previous chapter. It is hoped that the qualitative
findings reported by Claparede will be repeated so that they can here

be presented in a quantitative manner. These findings are: -

(1) That some children cannot say what is similar about two items,
this difficulty being more common in younger subjects.

(ii) That some children who fail to give similarities in answer to
a particular comparison will instead give differences. Some
children give similarities in answer to easy problems and
differences to subsequent more difficult problems.

(iii) That comparisons are more difficult to the extent that the items
to be compared are more dissimilar.

(iv) That binary comparisons are easier than simple comparisons.

(v) That any point of contact between two objects may be cited as a
similarity between them, as in Claparéde's example of a child

saying that a bird is like a bee because the bird eats the bee.

The nature of the answers given by the children to the similarity
questions will be examined in an attempt to throw some light on the
processes * involved in their reaching these answers.

.Claparéde's procedure was entirely verbal. This 1s 1n contrast
to the majority of cases where cognitive tasks are set children of this
age group (about five to eight years) and in particular to the practice

of Piaget and his associates who almost invariably use objects or
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pictures in their assessment of the child's sbilities. Inhelder and

Piaget (196l) report that such procedures can mske it easier for a

child to solve a particular problem - for instance, a child who

correctly answers the class inclusion question 'Are there more primnulas
or more flowers?' applied to a number of pictures of flowers in front
of him, states that there are more primulas when asked the same question
about the flowers in the wood. However Wohlwill (19689 claims that
verbal presentation is not necessarily more difficult and he finds

that in the particular case of class inclusion it is actually easier.

He found that his subjects fell into two groups: those who were
consistently incorrect in the pictorial condition and those who made
some correct responses in that condition. Of the former group exactly
half scored zero in the verbal condition also, while the others
showed some apparent improvement. Of the latter group nearly 80%
improved thelr performance with verbal presentation, achieving higher
scores than would be likely by chance and generally accompanying their
correct answers by correct explanations. Wohlwill concluded that these
latter subjects were children who possessed the basic logical abilities
required in performing the operation of class inclusion but were
hindered in the actual performance by biases induced by pictorial
presentation.

In view of this difference of opinion in the literature it seems
worthwhile to ask the question whether verbal or pictorial presentation
would be easier in general in Claparede's task and whether any difference
would be particularly marked in subjects who obtain intermediate scores.
In order to answer that question, both verbal and pictorial presentation
are employed in the present experiment.

In the previous chapter various possible frames of reference in

which to view the results obtained using Claparéde'!s task were



discussed. It was acknowledged that there would be difficulties in

applying any of these but the attempt will be made to see whether

each of them can be applied, and whether they aid understanding of
the mental processes involved in performing the task. It is not that

these theories will be tested against the results obtained. The

questions to be asked are, can they be applied to the kind of data
resulting from Clapareéde's task with any degree of confidence, and
if so, do they afford any insight into the situation?

The first of these frames of reference is the central-peripheral
dimension proposed by Piaget (1977). Although this distinction is
made between the two ends of a continuum it will be easier for present
purposes to treat it as a dichotomy, between the more central and the
more peripheral. Possible relationships between Pigget's theory and
Claparéde's task were considered in a general way in the previous
chapter. Here some specific predictions will be made. If the children's

answers can be divided into those which cite central properties and

those which cite peripheral ones:

(i) Since pairs of items early in the series have more peripheral
properties in common than later pairs, similarities given be-
tween these items will be more likely to cite peripheral
properties.

(ii) Answers from older children will give a higher proportion of
central properties than those from younger children, as the
younger find access to central properties more difficult. This
will be the case particularly for the earlier problems, where
there are adequate peripheral similarities available, and there-

fore no incentive for the younger children to look for central

ones. 0lder children may give central properties even in answer
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to these problems, as it is not particularly effortful for them

to do so, and a central property may well seem a 'better!, a

more sophisticated, answer.

(iii) Differences, which suggest a lack of awareness, will cite peri-

Cﬂ.

.+, pheral properties.

\7

No specific predictions are made concerning answers citing
relations (as they will hereafter be called e.g. the bird is like the
bee because the bird eats the bee) or answers to binary comparison
questions, but these will also be looked at in the light of the central-
peripheral distinction.

The effect of pictorial as opposed to verbal presentation has

also to be considered. Those properties of objects which are directly

portrayed are peripheral ones. One may therefore make the following

prediction:

(iv) A higher proportion of answers given to pictorially presented

problems will cite peripheral properties than those to verbally

presented problems.

The second theory considered in the previous chapter as possibly
useful in the present situation is Vygotsky's account of spontaneous
and scientific concepts. The previous discussion suggested that this
might be particularly difficult to apply to the answers given to
Claparede's task. According to Vygotsky there is a stage of develop-
ment at which spontaneous concepts are not accompanied by awareness to
the same extent as scientific concepts and are consequently more prone
to error. So if this distinction is to be useful then the following

prediction must be supported:

(i) At some level of development (i.e. age group) answers employing
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scientific concepts will be more likely to be similarities than

will answers employing spontaneous concepts.

The last possible frame of reference considered in the previous
chapter was Rosch's theory of the organisation of natural categories.
This theory mgkes two major claims, firstly that for natural categories,
one level of categorisation in a hierarchy is more basic than the
others and secondly that all natural catggories are organised around

prototypes. From this, the following predictions are made:

(1) If items to be compared are members of the same basic level cate-
gory the problem will be much easier than otherwise.

(ii) Properties of basic level prototypes will be cited in preference

to others, and

a) older children will show a greater ability to cite other
properties than younger children
b) answers other than similarities especially will cite pro-

perties of basic level prototypes.

In general it must be assumed that children have the same category
structure - the same basic level and the same prototypes - as adults
although the younger the child the more open to question is this
assumption. Since adults show considerable agreement on these matters
the writer's own intuitions will be used, spelled out where appropriate,
but the possibility of the children's systems being different will not
be forgotten.

The role of the pictures used in that form of presentation is

also to be considered in relation to Rosch's theory, but no specific

predictions are made.



Method.

Subjects.

In all, 147 children were tested and these were divided into
six groups as follows:
N1 (Nursery 1). 18 children, 1 aged 2:9, the others 3:L - L:3.

lMean age 3:8, median 3:8.
N2 19 children aged L:5 - 5:l, mean 4:10, median L:11.
Pl (Primary 1). 27 children aged lL:11 - 5:5, mean and median 5:3.
P2 30 children aged 6:6 - 6:11, mean and median 6:9.

P3/L 30 children aged 7:5 - 9:10, mean 7:11, median 7:9.
This group composed of:

P3 2 children, 1 aged 8:3 and the others 7:5 - 7:11, mean and

median 7:8.

Py 6 children, 1 aged 9:10 and the others 8:6 - 8:11, mean 9:0,

median 8:11.

P5/6 23 children, two aged 11:7 and the others 10:0 - 10:11, mean 10:8,

median 10:7.

Both Nl and N2 contain a mixture of children from two playgroups,
one run in the psychology department and used mainly by the children
of the academic staff and one in the local community where the parental
occupations would generally be of similar status - indeed also con-
taining many academics! children - but some would be of lower socio-
economic status than in the former case. The division between N1l and

N2 was made simply on the basis of age.



The four P groups came from a local primary school, all those
in any one school class being included in the same group. That is,
those markedly different in age from the others had been kept back
by the school (one in P3, one in P4 and two in P5/6). P11, P2, P3
and P5/6 were complete school classes. P5/6 was said to be a composite
class but all the children seem to be of the primary six age group.
This makes for an unfortunate gap, the only nine year old child to be
tested being one of those held back. The children in Pli were part
of a composite primary 3/L class. The primary school in question was
situated in what might be considered a deprived area, and the population
is therefore different from that providing the subjects in N1 and
N2.

The age range used extends beyond that apparently used by
Claparede in both directions. The nursery children were tested so
as to establish a fairly low starting level of performance. It was
originally intended that only the children in Pl, 2 and 3 would be
tested from the primary school but the older children were included

when it became obvious that nothing like a ceiling level was reached

by the former groups.

Stimuli.

Two series of items were used, the first member in each being

compared with the other members of its seriles in succession. The

series were:

Series A bee fly bird rabbit flower book car crash

geries B fish crab seal cow tree comb birthday party.
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Pictures of all the items were drawn and are reproduced in

Figure 2:1. It must be noted that although a car crash and a birthday
party are not objects, pictures of them are necessarily pictures of
objects. Series A is almost identical with the series used by
Clapareéde, the changes made (omission of wasp, substitution of flower
for rose and book for stone) being mainly for ease of pictorial rep-
resentation.

Terminological note: In what follows, 'an item' refers to an

object or event in the above list, while 'a problem' refers to a pair

of items presented to the children for comparison.

Procedure.

Each child was tested on both series, receiving one in verbal
and the other in pictorial form. Half of the subjects received A
pictorially and B verbally and the other half A verbally and B pic-
torially, and half of each of these groups were given the verbal
condition first and the other half the pictorial condition first.
As far as possible these proportions were malntained within the subject
groups but the vagaries of testing somelimes made the numbers a little

uneven. Table 2:1 shows the exact numbers receiving each order of

conditions.



AV - BP 2 8 7 7 8 ¢ 30
BP - AV & 2 6 9 7 o 37
AP - BV 3 5 8 6 8 6 36
BV - AP 5 L 6 8 7 6 36
AV & BP 10 10 13 16 15 11 75
AP & BV 8 9 1)y 1 15 12 72
vV - P 7 12 13 15 15 12 70
P -V 11 7 1), 15 15 11 73

G

AW,

N1:18 N2:19 P1:27 P2:30 P3/L:30 P5/6:23Total 1,7

AV - BP - A series presented verbally followed by B pictorially, etc.

Table 2:1. Numbers of subjects receiving different testing schedules.

The differences in number in the N groups, which are less marked
in the subtotals, are due to the division between N1 and N2 being post
hoc, the two not being tested as separate groups.

All children were tested in rooms separate from but close to
their playroom or classroom, the experimenter and subject sitting side
by side at a table. At the start of testing the child was told "What
I want you to do is to tell me what's the same about some things." For
verbal presentation, the experimenter proceeded, using series A as an
example, by saying "First of all, a bee and a fly. What's the same
about a bee and a fly?" If the child did not then give a similarity,

prompts were utilised as given in Table 2:2.



Child's response Prompt
No response Can you think of anything that's the same

about a bee and a fly?

"™Wothing" (or See 1f you can think of anything the same
equivalent) about them, a bee and a fly?
A relation They do go together like that but it's not

really something the same about them, is it?

Can you think of anything the same?

A difference That's a way that they're not the same, isn't

1t? Can you think of anything the same?

Table 2:2. Prompts.

Only one prompt was given for each comparison although if a

child's response was unciear or unintelligible an attempt was made to
elucidate it. (For instance if a child offers "a bee flies" in answer
to the bee-fly comparison it 1s not clear whether he regards this as a
similarity or a difference.) The experimenter noted whether a
similarity had been given for the problem and proceeded to the next.
When two problems had been administered without a similarity being
given a binary comparison question was asked e.g. "Is a bee more like
a fly or more like a bird?" and when this was answered e.g. "fly",

"And why is a bee more like a fly?" Prompts were given for binary com-
parisons as for simple comparisons and the children were also prompted

if they did not initially make a choice.

Pictorial presentation was similar to verbal, but no names were
used in referring to the depicted items. All the pictures for the

appropriate series were set out on the table, the two for the particular

Co



problem were selected and placed directly in front of the child and
he was asked "What's the same about this one and this one?" When

all the problems had been administered in the pictorial condition the
child was asked to name the pictures as a check that they were
correctly identified. The pictures were also occasionally used in
the verbal condition: if there was any suspicion that a subject did

not understand the names used, the pictures were put in front of him

and he was asked to pick out the uncertain itemn.

The precise wording of the instructions might vary slightly.
If a child failed to give a similarity either to simple or binary
comparison questions for three problems in a row or if he was
obviously restless the series was terminated. All testing sessions

were tape-recorded for later transcription.
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Results.

SamEle Erotocols.

The protocols of four children, one from each of the primary
school groups, are given as examples in Appendix 2:1. The cases were
selected so as to show a range of abilities and to illustrate as many
as possible of the points made in the text. The youngest child, Lynn,
falls approximately into the bottom quarter as regards performance both
in terms of number of problems attempted and number of similarities
given. Michael falls at the median on both measures. Diane and
Alexander both come into the top quarter, Alexander being one of the

top four subjects in terms of number of similarities given.

Names 5iven to Eictures.

If the results from the pictorial presentation condition are to
be compared with those with verbal presentation, knowledge of how the
pictures were identified by the subjects is important. Pictorial
presentation using a picture of a rabbit is only equivalent to verbal
presentation using the word 'rabbit! if the picture 1s seen as a
rabbit and not as a cat or an animal. There are then two questions to
be answered: could the children correctly identify the pictures? and
did they identify them at the level expected by the experimenter?

Table 2:3 summarises the position for the twelve pictures of

objects (i.e. excluding car crash and birthday party, which will be
considered later). Occasionally a child would give more than one

name for a picture: these extra names are too few to distort the overall

picture and are included.
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Table 2:3. Naming responses by item.

Names consldered correct are: 'bee', 'bumblebee', 'fly', 'blue-
bottle!, 'bird', 'rabbit', 'bunny rabbit!, 'flower', 'daisy', 'book!',
'blue book!', 'fish', 'fishie!, 'crab', 'seal'!, 'cow', 'tree', 'comb'.
The vast majority of correct names given were those used in the verbal
condition, or only trivially different from them. There were five
instances each of bumblebee and bluebottle and three of daisy, at least
some of which were probably not true subordinates. The one instance
of Mlue book! seems more a description than a name.

The names classified as wrong were not in general such as to
suggest misidentification of the pictures: most were incorrect sub-
ordinates, such as 'parrot! for the bird and !'sunflower' for the
flower, or names of related objects, such as 'brush! for the comb and
'sealion! for the seal, which accounted for 39% of all responses to
the seal picture and was the only error to be made by any child in P5/6.

The most common errors for bee and fly were to call each by the other's



name, each also being called by other insect names and 'spider!.

Nineteen children used the same name for both these pictures.

The level of 'no responses'! seems acceptably low, and may often
indicate reluctance rather than inability to respond. The 11%
figure for the seal is a little worrying, combined with the fact that
this picture elicited a number of bizarre errors: 'bird!', 'eagle!,
'owl!, 'snail'. Some children may have had difficulty identifying
this one picture.

The two pictures which have not been considered so far, the car
crash and the birthday party, give rise to different problems. These
were intended to portray events, but were often named as objects, as
Table 2:l; shows.

All responses to car crash, except 'no responses! were correct
but only 15% specified an event. The birthday party was much more
successful in this respect, 60% of subjects saying that it was of a
birthday, a party or a birthday party, but this picture also elicited
a few incorrect answers, such as 'children making cakes' and 'queen'.

Where the pictures were used as a check on understanding in the
verbal condition the children were almost always successful in picking
out the required item, but one child in N1 and two in N2 claimed to
be unable to find a fly, two children in N2 could not pick out a seal,
one in N1 could not find a cow and one in Pl failed to find a crab.
This is not a perfect test: the failures may just indicate inattention
and success in matching picture to word is no guarantee that the word
was understood in the original entirely verbal situation, but the high

level of performance is reassuring.



car crash birthday party
% crash 15 % birthday, party 60
% crashed cars 17 % children, food 29
%4 cars 65 % other 7
¢ 'no response'’ 3 ¢ 'no responses'! Ly
Absolute no. of responses 72 Absolute number of responses 75

Table 2:;. Naming responses to car crash and birthday party pictures.

Number of Eroblems attempted.

The majority of testing sessions were terminated before all
problems had been administered, the mean numbers of probleis attempted

by children in the different age groups being as follows:

N1 N2 Pl P2 P3/l PS5 /6 Total

7.1 10.6 7.9 9.6 10.5 11.5 9.6

Table 2:5. liean no. of problems attempted, out of 12.

In all, L5 children attempted all 12 problems, and these were

distributed across the age groups as follows:

N1 N2 P1 P2 P3/L P5/6 Total
No. 1 9 1 6 12 16 1,5
kof ¢ L7 N 20 L0 70 31

group

Tgble 2:6. Distribution of subjects completing the task.

The difference between the groups in the number of problems

asdministered is statistically significant (Kruskal-Wallis l-way

033



analysis of variance, H = 56.5, df = 5, p€ .001). Irspection of the

means shows this difference to have two sources: age and the populaticn

from which the subjects were drawn. This result is to be taken into

account 1n the subsequent analysis.

Response categories.

The children's answers to those problems they attempted were

classified in l; categories:

1.

Similarities. Any response presented by the child as a similarity

between the items, even if tendentious or untrue.

Relations. Any relation between the two items which is neither
a simllarity nor a difference e.g. Michael's response to the bee-

flower comparison 'That one goes on flowers'.

Differences. Any difference between the two items.

No responses. No response at all, 'don't know'!, 'nothing', simple
assertions that the two items are the same or that they are
different, unintelligible or irrelevant responses. (There were a

very few responses under the last two heads.)

This list could be regarded as a hierarchy, with a similarity as

the best kind of response and a 'no response! as the worst. Some

responses included in the 'no response! category might be thought of

as superior to some of those further up the list but they are put in

this order because the 'no responses'! are uninformative.

Any response consisting of more than one part was classified

according to the part which would come highest in the above list, e.g.



Lynn's response to the bee-rabbit comparison, 'Cos that's a rabbit and
that's a fly so that's not the same', is considered a difference

although 'That's not the same' on its own would be classed as a no

response. In cases where there were two responses to the same problen,
one given after prompting, the first was recorded for purposes of
analyslis unless the prompted response would fall into a higher category
in the above list, in which case it was recorded instead. Responses

to blnary comparison questions were classified in the same way as those

to simple comparisons.

Number of similarities 5iven.

Figure 2:2 shows the proportions of answers of different kinds

given by the children in the various age groups, both for the subjects
as a whole and separately for those who attempted all problems. It
should be borne in mind that in the latter case N1 and Pl are not
groups, but single children. Prediction 1 was that some children would
have difficulty in giving similarities, which is evident from the
figure, and that this difficulty would be more marked for the younger
children. The differences between the groups in proportion of answers
given which are similarities are statistically significant, both for -
the subsample and for the whole group (Kruskal-Wallis l-way analysis of
variance, subsample: H = 15.32, df = 5, p¢.0l; whole group: H = 55.23,
df = 5,p < .001). Inspection of Figure 2:2 suggests that,as with the
number of problems attempted, not only age but also subject population
is having an effect. The statistical tests are likely to be conservative,
as when carried out on the whole group a higher proportion of the pro-
blems attempted by the younger subjects will be the earlier ones, which
should be easier if prediction 3 is supported, while if the subsample is

used the younger age groups are more highly selected and may include only

the brighter children.
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Figure 2:2. Percentages of responses falling into different categories.
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Differences given.

Prediction 2 was that some children would give differences, and
more preclsely that they would give similarities in answer to earlier
problems and differences to later ones. This is clearly supported.

81 of the 1,7 children gave at least one similarity and at least one
difference. ( Of the remaining 66 subjects, L3 gave only similarities,

18 only differences and 5 neither of these.) If the children's

responses to series A and series B are considered separately, these

81l subjects produced 98 series of responses containing both similarities
and differences. O0f these, in 68 cases all similarities came before

any difference, in L cases all differences came before any similarities

and the remaining cases were mixed.

Difficultz;of Eroblems.

Prediction 3 was that problems later in the two series would be
more difficult than earlier ones. Figure 2:3 shows the percentage
of children in the subsample who attempt all problems who give a
similarity in answer to each of the problems in the two conditions.
The Spearman rank correlation coefficient between the proportion of
children giving a similarity and position in the series, taken across
both series and conditions, is -0.86 ( p¢.001) for this subgroup.

The prediction is therefore supported, despite the bumps evident in

Figure 2:3.

Binazz comEarisons.

Prediction L4 was that binary comparisons would be easier than
simple ones. Some children were not asked any binary comparison

questions as they did not have sufficient failures with simple ones,
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and a larger number refused to make any binary choices, so there are
only 122 children to be considered here. Overall these subjects gave
similarities in answer to 37% of the simple comparison cuestions they
were asked and to 53% of the binary comparisons. 72 children gave a
higher proportion of similarities in answer to binary comparisons than
to simple ones, 36 the reverse, and 1l gave the same proportion of
similarities in their answers to both types of question. This difference
is statistically significant (sign test, Z = L4.76, p£ .001). Since
the children were only asked binary comparison questions in relation
to problems they had failed as simple comparisons, the difference
between the two types is likely to be underestimated by taking the

proportion of similarities given.

Relations.

The fifth prediction was simply that some responses of the type
which have been called relations would occur. This is so: 32 children
gave at least one relation, L1 such responses occurring in all. The
small number of these responses prevents very much being said about
them. They are not given by children of any particular age group
nor by those of any particular ability level, as assessed by the number
of similarities given. There was however considerable variation in
the extent to which different problems elicited such responses, as
Table 2:7 shows. The comparison between a bee and a flower contributed
over'half the relations: bees were said to like, eat, go or land on

flowers and to collect honey, nectar, pollen, holly or polythene from

them. Some suggested connections between the items were more tenuous,

such as that fishmight be eatenat a birthday party.
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Bee - fly 1 1 Fish - crab 3 2
bird 1 1 seal 1 1
rabbit 1 1 COW O O
flower 22 17 tree 1 1
book 5 5 comb 0 C
Ciiash 0 O b;£§§§BYl 6 10

Table 2:7. No. and percentage of relations given in answer to different

Erdblems.

Verbal versus Eictorial Eresentation.

The next point to be considered is whether the children found
verbal or pictorial presentation to be easier. Figure 2:3 suggests
that pictorial presentation was easier in general , although not for
some problems in the B series. The question was tested statistically
by comparing the number of similarities each subject gave in the two
conditions, using a sign test. Where a subject had taken different
numbers of problems in the two series the smaller number was taken into
account for both series. 69 subjects were then found to score higher
in the pictorial condition and 28 in the verbal condition, the
remaining 50 having the same score for both conditions. This difference
is statistically significant (Z = 4.06, p< .001). There seems to be
no connection with level of ability, most subjects at all levels of
ability, in terms of number of similarities given, finding pictorial

presentation slightly easier than verbal presentation. The difference

-y
oo
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between the two modes of presentation, although consistent, is small: 112

of the 147 children had scores for number of similarities given which did

not differ by more than one between the different conditioms.



Analysis of answers by content.

So far the children's answers have only been considered as

similarities, differences, relations and no responses.

duction a number of frames of reference within which the content of

the answers could be assessed were proposed.

In the intro-

These will be considered

below, but first some general comments on the kinds of similarities

the subjects offered will be given, so as to give an overall picture.

The protocols in Appendix 2:1 also give some idea of the nature of

the children's responses.

Content of similarities.

As 1t 1s similarities with which we are principally concerned

they alone are considered here.

answer given.

Age group:

Category  Number
names
Percentage
Physical No.
properties g
Motlion No.
%
Common No.
Similar No.
part -%
Habitat No.
%
Other No.
%
Total No.
%

Table 2:8.

N1

12

32

23

w o N O O o N

12
25

N2

{0

Pl
2 L
5 3

11 23%

28 20
Lz 33

11 28
8 313

21 27
I, 18

10 15
6 5

15 L
L 2

10 2

LO 117

P2 P3/l4 P5/6

100 100 100 100

3y 8l
3 5
22 113
17 7
344 35%
26 21
33% L11
25 2,
20 28
15 16
13% 25
11 15
L% 21
3 12
131 171
100 100

Tables 2:8 and 2:9 show the kinds of

Total
L 213
2 7
261 68
11 21
80 51+
34 16
5o 78
21, 2L
21 51
9 16
1% 362
9 11
2)i% 1),
10 Ly
233 321
1C0 100

Verbal Pictorial Total

255%
5
95

Content of similarities by age group and presentation condition.
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Examples of each kind of response can be fourd in the protocols.
Category names were generally specific (e.g. 'both bees') but some-
times superordinate (e.g. 'both animals!). Physical properties covers
all similarities citing such properties as colour, shape and size,
including cases where only parts of the items are said to have a common
colour, or whatever. Similar parts are answers such as lichael's to
the bee-flower comparison: '€os it's got petals and that'!s like petals
(wings)'!. lotion, common part and habitat are self-explanatory. lost
answers in the 'other' category cited other properties or activities of
the items, a few of them quite sophisticated, such as 'living' or
'erowing'. Two examples from this category are Diane's response to
the bee-book comparison, 'Both begin with "b"' and Alexander's to the
bee-car crash problem, 'Both make a noise'. Compound answers such as
'"They can fly and they've both got wings' are considered to be composed
of equal parts summing to 1 and account for the fractions in the tables.

These tables are intended to give a general picture. Thelr use
is limited by the fact that different children gave different numbers
of similarities and in answer to different problems - in particular, a
high proportion of the answers to later problems were given by older
children. Some comments can be made however.

The only age trend to stand out is the decline in the importance
of physical properties with age. Many of these responses cited colour,
particularly those from the younger children, so that the trend would
have been even more striking if colour alone had been considered.

Category names, physical properties and simllar parts were more
common with pictorial than with verbal presentation. Specific category
names such as 'They're both bees' are obviously more reasonable responses

to the question 'What's the same about this one and this one?’ than to

'What!s the same about a bee and a fly?' The direct portrayal of

physical properties and similar parts with pictorial presentation



may account for the differences in these cases.

‘otion and 'other' responses were more common with verbal than
with pilctorial presentation. Answers referring to the mode of motion
of the items were made predominantly to the first two comparisons in
each serles, especially the A series. The children's favoured answer
to the bee-fly and bee-bird comparisons was 'They fly' with verbal
presentation, but 'They have wings' when presented pictorially. The
difference in 'other' responses between the pictorial and verbal
conditions may reflect a difference in strategy when the most common
answers fail, as they form a higher proportion of answers to the more
difficult problems. It may be that with pictorial presentation the

pictures are scrutinised for some point of similarity and some non-

essential agreement in colour or a similarity of parts is cited, while

with verbal presentation the children must think of some unusual type

of answer.

There are very considerable differences between the problems 1n
the kinds of answers they elicit: habitat is a striking case, given
with one exception in answer to only two comparisons, fish-crab and

fish-seal. Category names are only given to earlier problems because

it is easier to find a common category name in these cases. Similarly

motion should only be a possible answer for the earlier problems butl
reappears for the last in each series, when presented pictorially,
because the pictures can be taken as representing objects capable of

motion rather than events. The number of physical properties cited
tends to increase with difficulty of problem. The experimenter was

sometimes given the impression that these were regarded as notl very

good answers by the subjects and were given only if something they

regarded as better could not be found.
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The subjects showed much greater agreement in their responses
to the first two problems in each series than to the later ones, the
popular answers for the A series being already given. For the B
series they were 'They swim' and 'They live in water (or the sea)!.

For most other problems some similarity of colour is the most common

answer given.

Piaget's central-gerigheral distinction.

The first frame of reference considered in the introduction within
which to consider the content of the children's answers was Piaget's
central-peripheral dimension. Most of the children's replies cited
what seemed to be clearly peripheral properties of the objects.

Answers in the 'similar parts' category involve some degree of abstraction,
but 1t seems to be purely empirical abstraction, in Piaget's terms.

A few answers seemed to involve more central properties. These
were those citing properties such as having motion or being coloured
(as opposed to employing a particular mode of movement or being a
particular colour) and potentialities such as 'can be eaten'! or 'can be
cut!'. Category names are also considered central properties in that
they, as itwere; point to the essence of the thing named.

The small number of central properties mentioned, and the fact
that they were in different numbers from different children and 1n

answer to different problems, makes assessment of the situation diffi-

cult, but some attempt can be made.

The first prediction made in connection with the central-peripheral
distinction was that similarities offered for problems early in the
two series would be more likely to cite peripheral properties than those
for later problems. Only 29 subjects offered both central and peri-

pheral properties as similarities and these were about evenly divided as



to whether they mentioned central properties to earlier or later
problems, on average, than those which they answered in terms of peri-
pheral properties.

The second prediction was that older children would cite a higher
proportion of central properties than younger ones. Of the small
number of subjects who gave central similarities, nearly half were in

the oldest group, the others being spread across the younger age groups

as Table 2:10 shows.

N1 N2 P1 P2 P3/L P5/6 Total
Number 3 3 2 5 5 1 32
€ of group 17 16 7 17 17 61 22

Table 2:10. Numbers and percentages of children offering central

Erogerties gs similarities.

These figures are however difficult to interpret: since the oldest
children give the most similarities of any kind they have the most
opportunity to give central ones. It is clear that the second part of
the hypothesis, that the age difference would be most evident in the
earlier problems, is not supported: it is the oldest group alone who
tend to give central similarities in answer to the later problems.

The third prediction was that differences would cite peripheral
properties. In fact, of 313 differences, 96, or 31%, involved central
properties. This compares with only 9% of similarities and so 1s
clearly contrary to expectation. The L1 relations on the other hand
were all peripheral, but this is probably in their nature, since they
involve putting objects in the same scene, as 1t were.

The final prediction concerning central and peripheral properties

was that a higher proportion of answers with pictorial presentation



would be peripheral in nature than those withverbal presentatior.
Although difficult to assess, the evidence points in the opposite
direction: 16 subjects gave a higher proportion of peripheral simi-
larities with verbal presentation than with pictorial presentation,
only 11 giving a higher proportion in the pictorial condition. Of
the 12 problems only 3 elicited a higher proportion of peripheral
properties in the pictorial condition while 7 did so in the verbal
condition.

Tt must be admitted that application of the central-peripheral
dimension to the present results is limited, both because the answers
split so unevenly between the two categories and because support for
the hypotheses derived from it is so weak. Post hoc it was noticed
that the picture seemed distorted by the inclusion of specific cate-

gory names, which formed a large part of the number of central

similarities - indeed, a quarter of all central similarities cited

were specific category names given in answer to the bee-fly comparison.

If specific category names were to be excluded from consideration the

results become more in line with the hypotheses, as follows:

(i) There remain only 20 children citing both central and peripheral
properties as similarities, fifteen of these tending to give

peripheral properties in answer to earlier problems than central

ones, and only five doing the reverse.
(ii) The figures given for P5/6 in Table 2:10 remain the same while

those for all other groups are reduced, accentuating the age

difference.

(iii) Central properties account for 6% of similarities and 3% of

differences.

G
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(iv) 8 subjects give a higher proportion of peripheral similarities
with verbal than with pictorial presentation, and 12 the reverse.
6 problems elicit -a higher proportion of peripheral properties

in the verbal condition and L in the pictorial condition.

Vygotsky's distinction between spontaneous and scientific concepts.

The possibility of applying Vygotsky's distinction between
spontaneous and scilentific concepts has now to be considered. Although
1t 1s difficult to know when one is dealing with scientific concepts
1t seems that they are rarely employed in the children's answers. The
silze, shape and colour of the objects, their mode of motion, their
habitat and their body parts all seem to be spontaneous concepts.
Possibly the best instance of a scientific concept in the corpus is
'animal! as applied to insects, birds and fish as well as mammals. How-
ever thls occurs only seven times in answer to simple comparison questions,
always as a similarity. Other possible candidates for scientific con-
cepts are 'insect!, 'living' (as applied to both animals and plants) and
tgillst'. Of these, only 'gills!' appears other than as a similarity.

The relations recorded included, as noted above, suggestions of bees
collecting from flowers such odd things as holly and polythene and this
could be a result of the children attempting to relate a misunderstood
school lesson to their spontaneous concepts. Given that even if the net
is stretched as wide as this the number of answers involving scientific
concepts is small, it is not reasonable to look for differences in their

employment, either between age groups or as to whether or not they are

mentioned as similarities.

Rosch's theory of natural categories.

We now come to the last suggested frame of reference, Rosch's
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theory of natural categories. The first prediction based on this
theory was that comparisons would be much easier if they were between
members of the same basic level category. Yost of the problems

clearly involve comparisons between members of different basic level
categories, the one possible exception being the comparison of a bee
and a fly. Rosch was surprised to find, in her own investigation of
biological taxonomies, that 'tree!, 'fish', and 'bird' seemed to be
basic level categories for her adult subjects, whereas she had expected
them to be superordinates (Rosch et al. 1976). On this basis one might
expect 'insect' to be a basic level category also. The names given by
the children to the pictures may be of assistance here, as it is a
characteristic of basic level category names that they are the ones
used in such a task. As reported above, 19 children, or 26% of those
recelving series A with pictorial presentation, called the pictures of
the bee and the fly by the same name, which strongly suggests that they
regard them as members of the same basic level category. In addition,
one child transposed the names, calling the fly 'bee! and the bee 'blue-
bottle!'. This child, and possibly others also, may have seen the task
as demanding two different names although their most naturally given
names for the two pictures would have been the same, so the 26% figure
may be an underestimate. As already noted in connection with Piaget's
theory, some children, when asked for a similarity between a bee and a

fly, said that both were bees, flies or some other species. Others,

like Michael, gave answers to the effect that they were the 'same animals'.
These answers also suggest that the bee and the fly are members of the
same basic level category for the subjects in question. A few such

answers were recorded for the fish-seal comparison but not for any other

problem. No child 1n P5/6 gave any of the answers conslidered in this



paragraph but there did not seem to be much difference between the other
groups. It seems likely that the bee-fly problem involves s comparison
within a basic level category for a considerable nurmber of the subjects

and one might therefore expect this problem to be distinctively easier

than all the others.

The bee-fly comparison was attempted by all 147 subjects and 70%
of them gave a similarity in answer, making this indeed the easiest
problem. The bee-bird and fish-seal comparisons come next: each of
these was attempted by 1,6 subjects and 60% of them answered with a
similarity in each case. If P5/6 is excluded from consideration, as
there 1s no evidence that this comparison is between members of the
same basic level category for this group, the gap widens but only to 67%
versus S54% of the answers being similarities. Only for N1 does there
seem to be a marked contrast between this problem and the others, 56% of
the group . answering it with a similarity, as contrasted with 2L,% for
both the bee-bird and fish-seal comparisons, and there 1is no independent
evidence that this group were more given to regarding tiie bee and the
fly as instances of the same basic level category than the other younger

age groups. There is then support for the hypothesis but 1t 1s not very

strong.

The second hypothesis drawn from Rosch's theory is of much more

general applicability. This was to the effect that the children's

answers would cite properties of basic level prototypes of the items as

far as possible.

Some problems, and some answers to them, ralse particular diffi-
culties in assessing the prototypicality or otherwise of the responses.
Uncertainty as to whether 'bee' and 'Ily! are basic level or subordinate
categories is one instance. Another difficulty is provided by answers

such as Diane's to the bee-book comparison, to the effect that they both

D o8



start with the same letter. There were five such replies, and they

were accepted as similarities, although they are not similarities

between the items themselves,

Prototypicality of similarities.

If answers citing specific category names and spelling responses
are excluded there remains a corpus of 535% similarities given, counting
parts of compound answers as fractions as for Tables 2:8 and 2:9. Alter-

natively, but no less arbitrarily, if each part 1s counted as 1 the

number of similarities rises to 557. Of these, 95, or 18% of the total,

on the former method of counting, (96 or 17% by the latter method) are

not true of the prototype of at least one of the items compared. As
the judgement of prototypicality depended solely on the writer's
intuitions a list of answers considered non-prototypical is given in
Appendix 2:2.

The number and nature of the non-prototypical similarities
depended on the presentation condition. On either method of counting,
11% of similarities given to verbal presentation were non-prototypical
and twice as many - 22% - of similarities given to pictorial presentation.
Most of the non-prototypical answers given to pictorial presentation (60
out of 70) were true of the pictures concerned - generally fine details
of the pictures and often concerning colour, for instance pointing out
the yellow stripes on the bee and yellow writing on the cover of the
book. These answers indicate that the children could use the pictures
as alternative sources of information to their own prototypes. However
there were also indications that the prototype could dominate the

picture. The writer had assumed that a prototypical fish is silvery in

colour, although the picture used was actually of a goldfish - a fairly



typical fish, and probably the one most familiar to the children
other than those seen on the dinner plate. Several answers however

indicated that the children were thinking of green fish and some of

these came from children receiving pictorial presentation with this
serlies. Two such children said that the fish and the tree were the

same colour, one of them specifying green, and another that the fish
and the (green) crab were the same colour. In the latter case it
could be that it is the prototypical crab that is orange, rather than
the prototypical fish being green. In any case, the pictures are not
being used as the basis of the reply but seem rather to be pointers to
the child's concepts of the objects portrayed.

Of the remaining cases, several answers may be true of the child's
own prototype though not of the writer's estimate of a prototypical
member of a category. In some instances the property cited is true of
some members of a category: for example, one child stated that a bee
and a bird were both yellow, as in the case reported*byClapargde. Cther
answers, such as Alexander's that a fish and a seal both have gills,
are not true of any member of one of the categories concerned. In two
cases subjects made it explicit that their answers were only possibly true
of the objects in question: a comb can be green (like a fish - from a

child in P2 given verbal presentation) and party hats could sometimes be

fish-shaped (P3/L4, verbal presentation).

Age differences inErototXBicalin.

It was hypothesised that the older children would be more likely
to give non-prototypical answers than the younger ones. The questlon
is again complicated by the fact that different children gave different
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