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THE ROLE OF COGNITIVE STYLE IN CHILDREN'S PERFORMANCE 

ON PIAGETIAN TASKS JEAN VAN ARSDEL 

Recently interest has focussed on Witkin's notion of cognitive 
style (Goodeneough 1978, Donaldson 1982, Messick 1982). Witkin's 
development of differentiation theory arose from studies concerning 
the way people orientate their bodies in space and is closely related 
to the individual's perceptual ability. Field-dependence/field­
independence theory is primarily concerned with how people deal with 
information about the world rather than with how much or how well 
they do so (Goodenough 1978). 

Links (Case and Pascual-Leone 1975, Satterly 1979, Huteau 1980) 
were cited between the work of Piaget and Witkin. Goodenough (1978) 
wrote that the field-dependence dimension could be identified in 
problem-solving situations that seemed to require re-structuring. 
Some of the best illustrations of re-structuring problems come from 
the work of Piaget. 

As perceptual demands and materials of Piagetian conservation 
tasks and characteristics of Witkin's field-dependence/field-independence 
notion seemed well related it was hypothesised that a relationship 
might exist between children's performances on Piagetian tasks and 
their responses to Witkin measures of cognitive style. 

The study was of a longitudinal design. Four consecutive testing 
situations at three month intervals aimed to compare children's (N = 65) 
performance on a battery of six Piagetian conservation tasks (two each 
of length, area and horizontal/vertical frames of reference) with these 
same six - seven year old children's scores for two Witkin measures of 
field-dependence, the Children's Embedded Figures Test (CEFT) and the 
Draw-a-Figure Test (DAF). 

As field-dependent subjects are thought to respond to, and process 
more easily, information presented them in a social or personal manner, 
one Piagetian task of each of the three areas, length, area and horiz­
ontal/vertical frames of reference, was presented in a 'social' manner 
while the other was administered in an 'impersonal' or abstract manner 
reported by Witkin et al (1974) as more easily accomplished by field­
independent persons. 

Results of the study gave some limited support to the hypothesis 
that a relationship might exist between children's performances on 
Piagetian tasks and their responses to Witkin's Children's Embedded 
Figures Test. It was also apparent that a majority of children, whether 
field-dependent or field-independent, were more successful in accomplishing 
the Piagetian tasks presented in a 'social' manner than they were at 
accomplishing those presented in an 'impersonal' fashion. Further, the 
two Witkin measures of cognitive style (CEFT and OAF) did not correlate. 
Vernon (1972), Bowd (1975) and Satterly (1976) also have not found 
agreement between these two Witkin measures of field-dependence. 

The implications of the study call attention to the complexity of 
factors which contribute to the teaching/learning situation and of the 
need for further work relating style or method of presentation to the 
content of the material. 
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CHAPTER I 

INTRODUCTION AND STATEMENT OF PROBLEM 

"Every teacher must know that every method is 

only a step, on which he must stand in order to 

go further; he must know that if he himself 

will not do it, another will assimilate that 

method and will, on its basis, go farther, and 

that as the business of teaching is an art, 

completeness and perfection are not obtainable, 

while development and perfectibility are endless." 

From TOLSTOY ON EDUCATION, University 
of Chicago Press, 1967, page 58 - 59. 
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This study has evolved from two earlier pieces of work concerning 

the development of young children's mathematical concepts (Van Arsdel 

1972, 1978). The first was an investigation of three types of training 

upon reception class children's efforts to reverse arrangements of objects 

manually. 

The 1972 study hypothesised that three groups of children given 

three different types of mathematical experience relating to conservation 

of number, would show varying degrees of progress in their ability to 

perform matching, counting, sequencing and reversing tasks on two 

parallel toy wash lines (adapted from Piaget and Inhelder, 1956). It was 

anticipated that the children given 'Classification and Seriation' 

experiences, linked with language appropriate to these mathematical 

experiences, would amke the greatest gains when the tasks were presented 

at a later date. It was not anticipated that the children would retain 

this acquired ability over a period of time. Nor were the children given 

'Reversibility' training expected to improve in their ability to 

accomplish the initial tasks. A pre-test (the washing line) was given 

each of the thirty-three children in the sample. The three different 

types of training were then given to each of the three groups of eleven 

children; Group A. Reversibility experiences; Group B, Classification and 

Seriation; Group C, Classification and Seriation linked with language 

appropriate to the experiences. Training sessions (15/20 minute periods) 

were given individually to each child for six consecutive weeks. 

A post-test (the washing line task) was then administered. The 

* hypothesis was refuted as the greatest progress was made by the children 

who were given the training in Reversibility experiences. 

* It was hypothesized that children in the Reversibility Training Group 
would not show as great a gain in performance on the post-test as the 
children receiving the Classification and Seriation Training with language. 
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the next highest overall gains were made by the Classification and 

Seriation with accompanying Language group. Very little progress was 

made by the group given training in Classification and Seriation. 

The training sessions appeared to produce different effects upon each 

of the three groups and resulted in progress being made by the groups 

in different areas. A second post-test (reversing toy books on two 

parallel shelves of a toy bookcase) was given four weeks after the 

first. 

The children in the Reversibility group retained the ability to 

reverse the series; they generalised the method to new materials 

(the bookcase task) and were able to reverse the miniature books on 

one shelf when the model shelf of books above was screened from their 

view. As the books were marked with Roman numerals, were all the same 

size and shape although of different colours, there were fewer 

perceptual clues to help the children in this reversibility task than 

there were in the washing line task. These findings were not in line 

with the then current literature. The children were of mean age 5 

years 3 months. The study was of six months duration. Results were 

analysed by the Wilcoxon Matched-Pairs Signed Ranks Test (as 

appropriate for the type of data obtained) and the results of this 

test suggest the probability that Training Method A (Reversibility) 

and Method C (Classification and Seriation with Language) were 

effective (at the .01 level of significance). Method B (Classification 

and Seriation) was significant at the .02 level. 

The second investigation was conducted over a period of four 

years (Van Arsdel 1918) and concemed children' s acquisition of 

mathematical concepts of distance, length, area and horizontal/ 

vertical co-ordinates. The children (N = 30, mean age 8 years 8 

months at the end of the study) were a.dm1n1stered a battery of 
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fourteen Piagetian tasks • Individual children's perfomances were 

measured and assessed by- means of the battery; profiles of the 

development of the children's mathematical ideas were plotted for 

each child in the sample and for the group as a whole, to compare 

stage fomations and to observe stability- of concept attainment. 

It was hypothesised that children might not perfom consistently-

on specific tasks; that there would be no significant change 

(advance or decline) in the perfomance of individual children from 

one testing to another and further that children would not acquire 

certain tasks related to operational understanding of Euclidean space 

in an invariant order. 

The battery of tasks was arranged in a 'simple to complex' order 

(Piaget et 91., 1948) and administered to each individual subject six 

times at three monthly- intervals. After a nine month interval, the 

battery was administered a seventh time. 

The results of this study were analy-sed by- means of the Binomial 

Test. Some results (H: There is no difference in the number of 
o 

children who ADVANCE and DECLINE in perfomance on the battery of 

tasks) were significant, (Testing 1 - 7 at .01 level), while analy-ses 

of the raw data grouped from one testing to the next and grouped into 

two sections, School A and School B, from which the sample was chosen, 

were not significant. Overall, however, the study supported opinion 

that the notion of developmental stage is in no wa:y as rigid and 

structured as it is assumed to be. Children advanced in their 

overall perfo~ce on the tasks of the Piagetian battery; then 

declined. Sometimes the same child would perfom successfully- on a 

task at one testing, and at the next testing fail to complete the same 

task. Some children did not achieve the tasks in the order predicted 

by- Piagetian literature nor did they- clearly- demonstrate the 'breaks' 
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defined as necessary for the stages • 

. Questions and queries arose conceming these results and of the 

usefulness of the Piagetian tasks as assessment measures. Responses 

of individual children in both studies had been seen to fluctuate, to 

vary according to manner of presentation, type of materials and 

equipment used in the task and to relate to the children's emotional 

attitudes and personalities. Thus, while the present study was con­

ceived as an extended investigation of the mathematical concept of 

horizontal/vertical co-ordinates (Euclidean space), the main objective 

is to deteDmine a reasonable explanation for the wide variations and 

fluctuations in performances on inter-group tasks and for the lack of 

stabili ty of concept attainment which the children in the. previous 

studies exhibited. 

Many factors may have contributed to these differences observed 

in the children's performances in the first two studies, but a close 

examination of the tasks suggested that spatial ability might be an 

especially significant factor. The Piagetian assessment tasks rely 

heavily upon the child's ability to perceive spatial relationships of 

the materials used in the tasks, or on the child's ability to 

represent a situation by drawing a diagram. For example, assessment 

of conservation of length tasks requires observations of endpoints of 

lines and strips of paper; area tasks hinge on comparison of plane 

geometric shapes placed in a variety of positions. Assessment of 

horizontal/vertical frames of reference demand drawing a line to 

represent the position of the water level in a jar. It seemed. also 

that the child's emotional state was influencing perfoxmance. 

Specifio instances were noted where a child's ver,y positive and 

assured replies were greatly altered following the death of her 

mother; another child's soores appeared to fluotuate in relation to 
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the festivities of the season as she was not pe~tted by her parents 

to participate in the school's Christmas and Easter events. The 

transfer from one school and teacher to another (in three cases) 

seemed another factor in perfo~ce changes. 

A third factor which appeared to be influencing task efficiency 

was the child' s personality. The steady, placid, and persevering 

child was ever rea~ to consider the task carefully, was prepared to 

concentrate and search for a suitable solution to the question. The 

volatile, effervescent child, always eager to participate, might make 

one lightning effort towards a response, with little reflection or 

consistency, and be content with his or her answer. There was a wide 

range of personalities between these two examples and an accompanying 

range of responses. These personality variations reflected the 

individual child' s own personal style or method of response in the 

testing situation. 

In the studies and literature related to both Witkin' s theory of 

psychological differentiation and the Piagetian theory, it appears 

that perception and spatial ability are important factors. 

The theory of psychological differentiation developed from an 

observation that people differ in the way they orient themselves in 

space. Further, the way in which each person orients himself in space 

is an expression of a more general preferred mode of perceiving 

(Witkin et al, 1974). Another characteristic of the theory is that it 

seeks particularly to bring together cognitive and personality aspects 

of development, to show interrelationships between the two areas. 

(Witkin, Lewis, Hertzman, Machover, Meissner and Wapner 1954; Witkin, 

Dyk, Faterson, Goodenough, Iarp, 1974). Recent attempts have been 

made as well to link psychological observations (used to classify 

persons as field-depe~dent-independent) to a neurophysical level. 
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(Oltman, Ehrlichman and Cox 1977; Zoccolotti and Oltman 1978). 

Witkin et al (1962/1974) report that a study by Beller (1958) 

has shown that field dependency correlated positively with greater 

attention to those on whom the subject was dependent. In Beller's 

study measures of field dependency were based on repeated ratings of 

children in nursery school situations by participant observers. 

Observations were made of where these children directed their 

attention - literally, where they looked - under highly structured 

(a meal session), moderately structured (a work situation), and 

relatively unstructured (a free-play situation) conditions. It was 

found that the more dependent the child the more he focused his gaze 

on the human environment, particularly the teacher, and the less 

oriented he was to the physical environment. 

The results of Beller's and other studies (De Varis 1955, 

Crutchfield et al 1958) suggest that people with a global field 

approach (field-dependent) are particularly attentive to others, 

especially to facial characteristics and expressions which provide 

ready clues to another person's moods and attitudes. Field­

independent persons, unlike people with a global field approach, 

appear to experience others in terms of deeper attributes, reflecting 

their more developed awareness and greater ability to maintain a 

distance which allows for more objective evaluation of people. Field­

independent persons also seem less alert to the facial character- . 

istics of others. 

This dimension of social orientation is considered to have 

important educational implications for classroom teaching. Namely, 

because of their social orientation, field-dependent children are 

thought to be particularly adept at leaming and remembering 
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materials that have a social content (Witkin et al 1977) while field­

independent children have more internalised frames of reference and 

pay attention to material of a more abstract, analytical nature. 

Throughout the 70s Satterly and colleagues have investigated 

various aspects of cognitive style using British subjects. Satterly 

and Brimer (1971) cite Beard's (1965) study of analytic and synthetic 

thinking as having provided clear evidence of distinct differences in 

modes of organisation as well as offering support for the existence 

of 'global grasping' which is held by these two researchers as being 

analogous to the characteristic which they have been investigating 

and tem 'analytic power'. They report that while the analytic mode 

is similar to Witkin's concept of field-independence, the fomer, un­

like field-dependence, is not considered as a passive acceptance of 

information. In Beard's study, they claim, the developmentally less 

mature, synthetic style is held to be an active attempt to understand 

by means of a whole-form appraisal. On the other hand, the analytic 

style is linked with a part isolating examination and a making of a 

variety of formulations before decision taking. 

The purpose of Satterly and Brimer's study was to discover which 

mode, global or synthetic, had positive attribute (that is an active 

attempt to achieve functionally valid meaning through a speedy whole­

fom appraisal), and to try to demonstrate that the ability to make a 

speedy whole fom appraisal might lead to successful adaptation. 

They devised for this study a 'style of thinking' test which consisted 

of thirty groups of pictures, four to each group, from which the child 

was asked to identify a principle by which three of the pictures could 

be considered as similar, also to report which of the four could not 

be classified with the other three. They administered this test to 

a sample of 490 boys and 483 girls, aged ten to eleven years. 
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Results were analysed using a four-w~.faotor system and 

tentatively show that children (age 10 - 11 years) exhibit a 

preference for contrasting styles of cognitive 1functioning and these 

differences are associated with differences in perception. The 

preferences which they observed did not exhibit positive intellectual 

values only for the analytic modes. However, Satterly and Brimer 

(1971) believe that analytic set can be developed -. and if such a 

preference for the analytic set were permitted 'unlimited exercise' 

then ultimately this would lead to inhibition of contrasting styles 

and differences in intellectual ability might arise. 

They quoted Witkin et al (1962) as describing the typically 

global (field-dependent) subject as being 'passive'; 'ineffective in 

solving problems which require the isolation of essential elements'; 

'retying on external sources for definitions of his attitudes, judge-

ments and sentiments'. Satterly and Brimer then remark: 

" ••• it is small wonder that despite declarations to the 
contrary by Witkin et al and Kagan, the analytic should so 
frequently be regarded as the superior type of child, for 
he is nearly always more effective in a wide range of tasks". 

page 295 

During the intervening years, Witkin and his colleagues have come 

to define the dimensions of cognitive style with increasing precision. 

Yet they have maintained consistently that the notion of field 

dependence/field independence is concerned with form rather than 

content of cognitive ability and that these dimensions are bi-polar 

1DiSCussing cogni ti ve style in terms of 'analytic power' and analytic 
preference, Satterly and Brimer remark that measures of field 
independence should be considered tests of analytic power, but figure 
sorting and similar tasks are tests of analytic preference. This 
distinction in their opinion makes it clear that field dependent 
behaviour is almost totally devoid of characteristics which would 
serve its exponent well in most adaptive requirements. 
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in nature. Intelligence and most other human abilities are measured 

on unipolar scales. To have more of the ability is better than to 

have less of it (Goodenough in London &.Exner 1978). In contrast to 

dimensions of cognitive style, each pole has adaptive value under 

some specific condition, for example, in perception of the vertical and 

horizontal a?te"s of space; abili ty to restructure cogni ti ve fields may 

lead to particularly effective performance in certain perceptual and 

problem-solving situations. Further, states Goodenough, in many social 

situations it is reasonable to expect that there will be situations in 

which a relatively field-dependent mode of functioning may be more 

adaptive. For example, in many social situations, one expects that an 

orientation toward other people may lead to relatively successful 

interpersonal behaviour. 

Cognitive styles, spatial ability and school achievement were 

studied by Satterly (1976) who again chose his sample from ten to 

eleven-year olds. In this study tests of cognitive style (the Group 

EFT, Gottschaldt Simple Figures Test, the Preference for Analytic 

Style Test devised by Satterly and Brimer (1971), Intelligence and 

School Achievement tests, plus two Piagetian style tasks, one of 

spatial judgement, the other of haptic perception) were administered 

to a group of 201 boys. Satterly chose a sample of males only, the 

rationale for this being that numerous studies have demonstrated sex 

differences in factorial patte~s which emerge from batteries of 

cognitive and achievement tests (Bieri et al, 1958; Jackson et al, 

1964). Sigel (1965) is cited by Satterly as attributing these 

differences in socialising experiences of males and females which have 

a little understood impact on cognitive operations but whose effects 

are, nevertheless, obscured when analysis of a mixed sample is carried 
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out. 2 The results of this study show the EE'l' as moderately 

correlated with intelligence,mathematics and haptic perception. 

Further, the EE'l' showed some correlation with the spatial (Piagetian) 

tests, attained significance ( p>. 01) and were rou.ghly of the same 

order as were the results of the two verbal tests. Satterly concludes 

from his results that the correlation of' the EE'l' with spatial and 

achievement tests is "in part attributable to its overlap with int-

elligence". However, he believes, as well, that the analysis also 

offers support for the separability of the EE'l' as an index of field-

independence from verbal and spatial tests. He found that after 

differences in intelligence were controlled, correlations still 

appeared between the EE'l', mathematics and haptic (Piagetian task of 

recognition of objects by feeling them) perception tests. 

Satterly hypothesises that the order in which he administered to 

his subjects the battery of tasks (Gottschaldt Simple Figures Test 

was administered just prior to the EE'l') may have established a set or 

preference for the mode of solution, successful in the Simple Figures 

Test, to be carried over into performance on the EFT. 

Summing up his work, he remarks that the study is in partial 

agreement with Vernon's (1972) research which showed that among 

children considerable overlap in variance existed between field­

independence and verbal intelligence. Yet, Satterly maintains that 

despite this overlap his study offers support for the existence of a 

small factor of cognitive style, as held by Witkin et al, which is 

distinct from intelligence and spatial ability. 

2 This assumption might have been better served by drawing the sample 
from a population of both males and females. Three analyses could 
have been made of males, of females and of the two groups combined. 
Resul ts could have been compared. 
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The analysis, in his view, offers support for the notion 'that cogni­

tive style characteristics do affect the responses of children to 

certain school subjects (albeit even only in minor ways) when end 

products, as distinct from strategies of learning, are investigated'. 

He suggests that further studies are required in order to decide 

whether or not cognitive style is a useful variable in understanding 

interactions of the learning situation and whether it can replace more 

tradi tional measures of recording individual differences in school 

achievement. 

Satterly and Telfer (1979) utilised the learning theory of 

Ausubel and related this to the cognitive style theory of Witkin to 

design a research study concerned with the interaction of field 

independence and an 'advance organiser' in learning and retention. 

One hundred and eighty children aged 14 - 15 years were stratified 

into three levelsof field-dependenceand randomly assigned to twelve 

teaching groups. Further, the twelve groups (fifteen children each) 

were allocated to one of three treatments; lessons, lessons plus 

advance organiser; lessons plus advance organiser plus specific 

reference to its organising properties. Two lessons on meaning, 

analyses and construction of words were taught and the groups were 

compared in recall and transfer. As predicted, and in line with 

Witkin's usual stated characteristics of field-dependent subjects, 

this group of pupils achieved the greatest gains from lessons where 

the organiser was used with specific reference to its organising 

properties. Satterly and Telfer (1979) concluded from this work that 

the interaction of cognitive style with the advance organiser demon­

strated that in the complex task of processing material which must be 

made meaningful if it is to be transferred and retrieved, children 

learn more easily when they are made consciously aware of 'super-
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ordination - sub-ordination' processes - especially in cases with 

specific pupils who lack the facility for the articulation of input 

that is characteristic of field-dependent~subjects. 

Using a methodology and statistical analysis similar to his 

previous research, Satterly (1979) studied the covariation of cogni­

tive styles, intelligence and achievement. Subjects were, as in his 

1971 and 1976 studies, ten to eleven-year olds. A battery of tests 

was administered to four hundred and thirty pupils and scores on test 

and re-test (three weeks later) were obtained. As no significant 

differences appeared between boys and girls on any of the tests, a 

hierarchical factor analysis was undertaken on the whole sample on a 

matrix of correlations between three measures of cognitive style 

(analytic-synthetic test, field dependence/field independence, 

levellin~sharpening) and achievement in mathematics, geography and 

English. 

Satterly believes that this study suggests field independence 

shares a small amount of variance with achievement after control for 

general ability has been made. This in his view provides some support 

for the independence of cognitive style from general intelligence. 

Roberge and Flexer (1979) challenged this view of Satterly's 

(1979) and maintained that his conclusions were 'clouded by the fact 

that, in both of his analyses, the loadings of the achievement tests 

on the field independence factor were of the same magnitude as those 

for the embedded figures test'. Roberge and Flexner attempted this 

Ire-examination' of Satterly (1979) by administering the EFT, LOrge­

Thorndike Intelligence Test and Metropolitan Achievement tests to four 

hundred and fifty pupils randomly selected from classes in a suburban 

public (U.S.A.) school, aged 11 - 13+ years. They presented a table of 

correlations and claim their figures reveal a sex difference favouring 
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girls on the intelligence test as well as significant positive relation­

ships among scores on all of the standarised tests. They claim that 

there is little evidence of a field-independence factor distinct from 

general intelligence which could be used to make predictions that 

cannot be made from standardised tests of intelligence and school 

achievement. 

However, Roberge and Flexner's study was done with American child­

ren of a different age group (eleven to thirteen year olds as compared 

with Satterly's ten to eleven year old sample), using different test 

instruments 8..'1.d. in an American suburban school setting. A1 though it is 

not clear in Satterly's work as regards the background of his sample, 

the differences listed above suggest that the studies are not as comp­

arable as Roberge and Flexner assume. Hence results should not be 

straightforwardly contrasted either. 

These studies of Satterly and. his colleagues were interesting but 

inconclusive concerning the role of cognitive style as related to 

school learning, retention and achievement. Three of the studies were 

con,ducted wi th children aged ten to eleven years - a crucial period in 

the development of visual/spatial abilities as well as in the develop­

ment of cognitive style (Witkin et a1 1962/1974). One study (Satterly 

1976) used only male subjects. The designs of these investigations 

were of a 'statistical, positive type' and the reader had limited 

info~ation given him as regards the context of the situation in which 

the test instruments had been used. 

Cohen and Manion, (1980), describe the historical development of 

the 'scientific method of positivism' and remark that so successful has 

been the application of its principles to the problems of natural 

phenomena, and so breath-taking have been the outcomes in terms of 

material and technological progress, that it was felt that comparable 
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achievements would eventually distinguish the work of social 

scientists if this same approach to problem-solving were to be applied 

to the world of social phenomena. Cohen and Manion quote Heather 

(1916) and define the term 'positivism' as 'a broadly defined movement 

in the history of manls intellectual development, the distinguishing 

feature of which is the attempt to apply to the affairs of man the 

methods and principles of the natural sciences'. 

Recently much attention has been given to the perceptual demands 

and the role of materials used in the Piagetian tasks (]ryant 1982). 

]ryant tells us that Piaget was happy to adm1 t that children might 

solve a problem presented to them in one kind of material a long time 

before they managed the same moves with other kinds of material as well. 

Piaget even honoured this sort of unevenness with a label, horizontal 

decalage. 

Discussing obstacles to the acceptance of Piaget's claim for dev­

elopmental cognitive stage theory, Flavell (1982) remarks that it is 

difficult to equate for diagnostic sensitivity the tasks we use to 

assess stage-specific mental organisation. The task that tests for the 

presence of one item may be harder and less sensitive than the task 

that tests for the presence of another item. Because of this assess­

ment problem, it is very difficult to find out just how synchronous or 

asynchronous the acquisition of the same-stage items really are. 

Further, Smedslund (1911) questions the representativeness of the 

Piagetian tasks. He feels strongly that these tasks are unrelated to 

the molar features of the child's environment. It is Smedslund's view 

that performance and interest in school work and in theoretical tasks 

of the kind favoured by Piaget are linked in various ways with the 

child's family and cultural background, but are also strikingly un­

related to the degree of sophistication with which he behaves in his 
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world outside the classroom. 

Light et al (1979) state that one of the unfortunate consequences 

of the demarcation which has grown up between the study of social and 

cognitive aspects of development is that cognitive testing situations 

are rarely considered from an interactional point of view. Conser­

vation measures devised by Piaget, in their opinion, depending as they 

do on the interchange between tester and child, merit critical exam­

ination as social encounters. 

Donaldson (1982) discusses and mentions the possibility of 

explaining children's failures on conservation tasks in terms of 

Witkin's field dependency theory. 

Odom writes (in S~l and Brainerd, 1978) that cognitive-change 

research is concerned with the general area of human problem solving. 

This approach contains no clear or distinct theoretical role for per­

ceptual development and its consequent effects on the perceptual 

characteristics of task information. It appears then that there is an 

implicit assumption that all information in a problem-solving task is 

perceived identically at all developmental levels. Hence age-related 

performance differences are considered to result from different cogni­

tive structures that evaluate the same information. 

Odom argues that information contained in a problem-solving task 

must be perceived before it can be cognitively evaluated. He also 

states that what happens to the relation between perception and cogni­

tion in the course of development is not clear in cognitive-change 

posi tions. In his opinion understanding of the nature of the percept­

ual system and the characteristics of the information it detects m~ 

therefore be necessary to understanding of the nature of cognitive 

evaluation. 

This understanding of the :f'tmct1.pn and role of the perceptual 
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system is also necessary before conclusions can be made about develop-

mental changes in cognitive structures in reference to Piagetian 

conservation tasks. Further, Odom (1978) states that he has adopted 

certain ideas of Gibson (1969) concerning the role of perception. 

First, relations (dimensions of difference, invariants of events) 

serve as basic information for the perceptual system; second, these 

are present in the external environment and are not mediated products 

of cognitive structures, images, stored associations or inferences; 

and third, they are discovered in increasing numbers by the perceptual 

system as development proceeds. 

Gibson (1969) herself notes that the role of perception as 

related specifically to either Piagetian or Witkin's theories is not 

clear. Of Witkin's work with the Rod and Frame test she writes that 

"Witkin et al describe the subject who is free of error in 
these tasks as 'field-independent', meaning that he has the 
ability to differentiate himself from the environment. I 
think it might be better described as ability to differentiate 
gravitational cues - vestibular, kinaesthetic and skin 
pressure - from visual-directional stimulation, a highly 
analytical performance, as the subjects testified. It is 
also a highly artifical discrimination, for the two kinds 
of information do not normally conflict." 

It is Gibson's view that Piaget had not (in 1969) committed him-

self to one theory of perceptual learning. According to Gibson, 

perception for Piaget involves assimilation of sensory input to a 

schema and often, following upon this, accommodation of the schema to 

the specific object. Thus, acquisition of schemata must be the fund­

amental process of perceptual learning. Perception is also probabilistic 

and subject to distortion, although the thought processes (at least 

at maturity) are not. 

Gibson states that in her own view perception is active and 

adapti ve; 1 t 1s self-regulated and progresses towards reduction of 

uncertainty in processing stimulus information. It is not a process 
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of association, but one of filtering and abstraction. She strongly 

believes, as well, that there are developmental trends (but not 

stages) in perceptual functioning - progressive specificity, optimi­

sation of attention, and progressive economy in information pickup. 

But she admits much remains unanswered, as how the distinctive 

features are discovered, or how attention functions to filter out the 

irrelevant and preserve the critical information. 

Gibson (1969) calls for developmental studies of perceptual 

activity, with a hope of discovering generalisations that will reveal 

laws of behaviour and its adaptation to ongoing events. She suggests 

we must look for a progressive sequence which spans the activity from 

birth to maturity. 

Witkin et al (1974, 1977) suggest that their research needs to 

be extended especially with subjects of the age range below ten years. 

These variables, . namely the perceptual demands and materials of 

the Piagetian tasks and the child's cognitive style appeared related 

to characteristics of Witkin's theory of psychological differentia­

tion. There seemed the linkage, as well, between the emotional factor 

of dependency upon adults, observed in the first two studies, to 

another Witkin notion concerned with social orientation. 

Further, the work of Witkin and his colleagues (1974, 1977) 

suggested a wa:y in which individual children's modes of :f'unctioning 

might be assessed. The two studies described earlier (Van Arsde1 

1972, 1978) gave a background of children's responses and performances 

on Piagetian tasks. 

Thus the variables which apparently affected children's perform­

ances in the earlier studies, namely, sl'atial ability, emotional 

dependency and l'ersonality style, suggested that cognitive style 

might provide a framework for determining the causes of the chi1d-
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ren's uneven performances on the Piagetian tasks. The very heavy dep­

endency on spatial awareness in the Piagetian tasks particularly 

strengthened the possibility that the work of Witkin and his coll­

eagues might fruitfully be related to Piagetian-type conservation 

studies. 

It was then hypothesised for this present study that a relation­

ship might be found to exist between children's performances on 

Piagetian tasks and their responses to Witkin measures of cognitive 

style with subsidiary variable related to the style of presentation of 

the Piagetian tasks. The aim of the study is seen as providing 

clarification of information concerning the development of fie1d­

dependence/field-independence characteristics in children in the early 

years age range and of their responses to the appropriate Witkin 

measures of cognitive style (Children's Embedded Figures Test and 

Draw-a-Figure Test) as well as to establish whether or not a relation­

ship exists between these measures of cognitive style and the child­

ren's performances on Piagetian conservation tasks. 
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CHAPl'ER II 

PSYCHOLOGICAL DIFFERENTIATION THEORY 

"Cognitive styles are concerned with the fom rather 

than the content of cogni ti ve activity. They are 

pervasive, stable dimensions of individual differences 

in the processes of perception, thinking, problem 

solving, learning and so on. They are primarily 

concerned with how we deal with infomation about the 

world rather than with how much or how well we do so. 

From "Field Dependence" by D. R. Goodenough 
in DIMENSIONS OF PERSONALITY, Ed! ted by 
H. London and J. Exner, Jr., John Wiley, 
1918, page 166. 
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Background and Historical development of 
Psychological Differentiation Theory 

The concept of cognitive styles, that is the different ways in 

which individuals process information and the relationships between 

such processes and other aspects of the functioning of the organism, 

has been of particular interest to recent researchers (Pervin 1978, 

Donaldson 1982). 

One such view of stylistic differences in cognitive functioning 

is that of Witkin's psychological differentiation. Wi tkin and his 

colleagues have been developing their theory for some thirty years 

(Goodenough 1978), attempting to weld thought processes and mental 

functioning to attributes of personality. These writers (Witkin et al 

1974,1977) hold that the concept of differentiation - widely used in 

both biology and psychology, can be traced to theories of Werner 

(1948) and Lewin (1935). 

Witkin's theory of field-dependence (global cognitive style) and 

field-independence (analytical cognitive style) began with an interest 

in perception. In order to answer the questions: "How do we know 

whether. our body or another object in the environment is straight?" 

and "Are visual cues from the field or sensory cues from the body of 

most importance?", the Rod-and-Frame test was devised. In this test 

the subject sits in a darkened room observing a luminous frame which 

surrounds a movable luminous rod. The experimenter tilts the frame 

to a variety of angles, and the subject's ta.sk is to bring the movable 

rod to a position he perceives as upright. To make the rod vertical, 

the subject must disregard the tilt of the field (frame) and make use 

of the cues from his body position. The research on how visual field 

cues and bodily sensation cues affect the perception of the upright 

led to significant group findings, but it also appeared that there was 
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great variation among individuals (Witkin and Asch 1948). Along with 

the Rod-and-Frame Test, were developed the Tilting-Room/Tiltin~Chair 

Test (similar to Rod-and-Frame Test) and a pencil and paper test, the 

Embedded Figures Test, which re~uires the subject to find a simple 

figure or shape within a larger complex figure. The subject is first 

shown the simple figure alone, then shown the complex figure, and is 

asked to locate the simple shape within the complex one. 

Figure 1 

Sample of simple and complex figures similar 

to those used in the Embedded-Figures Test. 

This test does not involve the use of body posture or body 

position, but it does measure the ability of the individual to separ­

ate an object from the context in which it occurs, assumedly tapping 

some spatial ability. 

Witkin and his colleagues report a clear, consistent relation 

between the use of 'postural' cues in the space orientation tests and 

the ability to find a geometrical figure hidden in a complex figure 

(Witkin et al, 1914). The common factor in both of these tests is 

allied to the essential operation in perception, that of the fo~­

ation of figure/ground relationships. Figure/ground relationships do 

not exist in the outside world but are created by the mind's selective 

organisation (Bloomer 1916). A figure in one situation can become a 
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ground in another, certain relationships exist between a figure and 

its background. If a figure is perceptually bright, it is seen with 

more intensity and as standing out from the background. 

Witkin's work concerning field-dependence/independence led to the 

development of the Children's Embedded Figures Test by Karp and 

:[onstadt (Witkin, Oltman, Raskin and Karp, 1971). An earlier version 

of this test was designed by Goodenough and Eagle (1963) - Children's 

Embedded Figures, but was bulky and difficult to administer. The re­

vised version overcame these drawbacks (bulkiness, expensive construc­

tion from plywood) yet incorporates many of the features of the 

Goodenough-Eagle early test. 

It should be clear, then, that the common denominator underlying 

individual differences in performances on the various Witkin tasks is 

the extent to which the person perceives part of a field as discrete 

from the surrounding field as a whole, rather than embedded in the 

field; or the extent to which the organisation of the prevailing 

field determines perception of its components; or, to put it in 

everyday terminology, the extent to which the person perceives analy­

tically. At one extreme end of the performance range perception is 

strongly dominated by the prevailing field (field-dependent) and at 

the other end of the range perception is experienced as more or less . 

separate from the surrounding field (field-independent); (as discussed 

earlier, page 9). As the scores from any test of field-dependence/ 

field-independence instrument form a continuous distribution, the terms 

refiect a tendency, in varying degrees of strength, towards one mode of 

perception or the other. There is no implication that there exist two 

distinct types of human beings. 

As research studies accumulated, Witkin began to refine the con­

struct field-dependence/field-independence and to define it in terms of 
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an ability to deal with a given field analytically or to perceive a 

part of a field independently of its surroundings. 

Intellectual Development and Differentiation Theory 

In! tia.1ly, Witkin and his colleagues were examining the WB\YS in 

which people dealt with an immediately present stimulus configuration -

that is how they perceived. It emerged however. that the styles they 

first :' ,identified in perception also were apparent when the person was 

dealing with symbolic representations as in thinking and problem 

solving. The individual categorised as field-dependent is likely to 

have difficulty with the type of problems (and Witkin et al, 1977, 

emphasise only this one type) where the solution depends on taking some 

critical element out of the context in which it is presented and re­

structuring the problem material so that the item is then used in a 

different context. Witkin et al (1977) cite some unpublished work of 

Harris to support this claim. Harris (1959) used two of the problem­

solving tasks which Duncker (1945) employed in his classical studies of 

functional fixity. An example of such a problem is a situation in 

which the subject is asked to construct a stand or shelf consisting of 

a board resting on two supports. The experimenter, in fact, makes 

available the items required for such a structure; in the experimental 

room there are, among other objects, a board, one support, and a pair 

of pliers. The support is nailed to the board by the experimenter in 

such a wa:y that if the subject is to use the support as part of the 

stand he must first remove the nail. To carry out this task the subject 

has to use the pliers in the conventional function. However, to con­

struct the shelf the pliers also have to be used as the second support 

for the shelf. Obviously, for the pliers to be used as a support, 

they must be taken out of the conventional functional context and 
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conceived of in the less commonplace context of serving as a support. 

What is at issue, as in the perceptual tasks considered earlier, is 

the degree of adherence on the part of the subject to a predominant 

context. Harris found, to a striking degree, people who were categ­

orised as field independent in laboratory tests of perception more 

easily overcame the predominant context in the pliers problem. 

The scope of the differentiation dimension was further enlarged 

when results of field-dependent and field-independent subjects' 

performances on the Rorschach inkblots test were examined. The 

majority of studies performed on this design indicate that relatively 

field-independent persons are more likely to impose structure spon­

taneously on the stimulus material which lacks it. Relatively fie1d­

dependent persons were more likely to leave the material as it was 

(MOore, G1eser and Warm, 1970; Nebelkopf and Dreyer, 1970; Witkin et 

al, 1962/1974). 

This difference in ability toward imposing structure when it is 

lacking has been found in studies with verbal materials as well (Bruce, 

1965; Kleine, 1967; stasz, 1974). Stasz (1974) studied fie1d­

dependent and field-independent high school social-studies teachers' 

and pupils' abilities to impose psychological structure upon ten 

general anthropological concepts, such as 'culture', 'society', and 

'civilisation'. Both before and after minicourse instruction fie1d­

dependent teachers and pupils made fewer distinctions among concepts. 

For field-dependent persons, concepts clustered into a large, loosely 

organised group which included most of these concepts. For fie1d­

independent persons, concepts clustered into small, tight groups with 

less overlap across groups. 

The tendencies to rely on self or field as primary referents are 

characteristics of the field-dependent and field-independent cognitive 
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styles. 

The main peroeptual tests used to assessthe degree of fie1d­

dependenoe ref1eotthe subjeot's re1ianoe on internal or external ref­

erents.. This beoomes evident when the ways in whioh the subjeots 

perform on the tasks is analysed. In the Tilting-Room/Til ting'-Chair 

test, the person seated within a small tilted room is required to 

adjust his body to the upright from an in! tial1y til ted position. In 

oarrying out this task, people at one extreme adjust the body olose to 

the upright, regardless of the orientation of the surrounding room, 

indioating that the body is experienoed as disorete from field and 

that information from wi thin the body itself provides the main refer­

ent for judging body position. Other people at the opposite end of 

the oontinuum: tilt the body far forward towards the axes of the 

til ted room around them, indicating that the body is not experienoed 

separately from its surroundings and that the external field is used 

as the main referent for judging body position. In another assessment 

measure of field dependenoe/fie1d independence, the rod-and-frame test, 

the subjeot is required to bring ,a tilted rod, oentred within a tilted 

frame, to the upright position. Here, as in the tilting-room/tilting­

chair situation, some people tend to use the external field as the 

main referent for judging the position of the rod, aligning the rod 

with the tilted frame in order to peroeive the rod as straight; 

others, using the experienced position of the upright body as referent, 

bring the rod close to the vertioal. 

The evidenoe (Witkin et al, 1977) linking struoturing tendenoies 

to analytical tendenoies suggested that the individual differences 

with which they were dealing might best be conceived as an articul­

ated-global continuum, analyses and structuring thus being oomplement­

ary aspects of articulation. The person who experiences in an 
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articulated fashion tends to perceive items as discrete from their 

background, when the field is organised, and to impose structure on a 

field, and so perceive it as organised, when the field has little in­

herent structure. In contrast, it may be said that experience is more 

global when it accords with the overall character of the prevailing 

field as given, and involves less intervention of mediators, such as 

analysis and structuring. The articulated-global concept is appli­

cable to the processing of information both from an immediately present 

stimulus configuration, as in perception, or from symbolic material, as 

in intellectual functioning. 

Social Influence and Differentiation Theory 

Differences in interpersonal behaviour between relatively field­

dependent and field-independent persons have been examined by Witkin 

and his colleagues using a variety of approaches. Clear evidence has 

been provided from this research in support of the general hypothesis 

that social-influence teclmiques have a particularly pronounced effect 

on field-dependent persons. The effect which such materials have on 

other approaches is not clear. In general the evidence suggests that 

field-dependent people make more use of information provided by 

another when the situation is ambiguous and the other is seen as a 

source of information that will help remove the ambiguity; field­

independent people seem to function with a greater degree of separate­

ness under such conditions. On the other hand, when the situation is 

well structured or when there is reason to believe that the other is 

not a useful source of information for resolving the ambiguity, the 

field-dependent and field-independent people are no different in their 

response to extema! social references. Nor is there evidence that 

field-dependent people are emotionally de~endent or that they seek 
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approval or attention from others. 

Linton was one of the earliest to conduct research relevant to social­

influence techniques. He found (1952, 1955) that the extent of 

subjects' field dependence was significantly related to other people's 

opinions with whom they were involved in a group situation. Linton 

also found that a persuasive written communication had a greater 

effect on attitude-change among field-dependent than field-independent 

people. Studies which have followed have not confirmed this finding 

with consistency. Most studies have not found field-independent 

subjects to be less influenced by arguments attributed to an authorit­

ative source (Doktor and Hamilton, 1973; D. C. Glass et al, 1969; 

Laird and Bergkas, 1975). What has been found with consistency is 

that a relation between field dependence and use of external referents 

is found only under conditions in which subjects interact with actual 

(or bogus) members of a group. 

Shulman (1975) studied social influence in relation to cognitive 

style and opinion change. Group members were asked toreach a consen­

sus on issues about which they had initially disagreed. In his study 

Shulman examined group decisions about hiring applicants for radio 

announcing jobs. Bogus selection committees were asked to find a 

unanimous decision to either accept or reject each of several appli­

cants on the basis of a taped audition and a brief description of the 

applicant. The groups were composed of one or two subjects and a set 

of 'helpers' who outnumbered the subjects. One of the applicants was 

well qualified for the job and at the audition elicited a favourable 

response from almost all the subjects. He was said to have a facial 

defo:rm1ty, however, and the 'helpers' gave prearranged arguments to 

reject the applicant on this basis. Thus, the subjects were cast in a 

minority position and were required to resolve their conflict with a 
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vocal majority. It was found that groups who could not reach a consen­

sus opinion on this applicant tended to have field-independent subjects 

who refused to join the majority. 

Still another study (Oltman et al, 1975) examined conflict resol­

ution in groups that were homogeneous or heterogeneous with respect to 

the oognitive style of their members. Subjects were college women 

assigned to two-person groups of three kinds: a) both members were 

field-dependent, b) both members were field-independent, or c) one 

member was field-dependent and the other was field independent. Each 

pair was assigned a task of reaching a compromise agreement on a set 

of choice-dilemma problems about which they had initially disagreed. 

Groups that were homogeneously field-independent more often failed to 

resolve their conflict (3~ of the problems discussed) than did groups 

with one field-dependent member (1~) or two field-dependent members 

(5%). Moreover in heterogeneous groups the conflict was more often 

resolved by shifts of opinion on the part of the field-dependent 

partner than the field-independent. Thus these results suggest that 

field-independent people tend to be unwilling or unable to contribute 

effectively to conflict resolution by accommodating their views to 

those of others. 

The weight of the evidence of the studies tends to confinn 

Linton's (1952, 1955) conclusion that in interacting social. groups, 

field-dependent persons use external social referents to a greater 

extent than do field-independent. The generality of this conclusion 

must be qualified by the circumstance that in the studies all the 

infonnation made available to the subjects for fonning their judge­

ments was not ver:r clear. Thus the additional infonnation contained 

in the views expressed by the others may have been helpful to the 

judgmental process. Taking the views of others under these conditions,. 
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as field-dependent persons tend to do, seems quite reasonable. The 

greater resource of field-dependent persons to views of others m~ be 

understood as seeking information for use in structuring an ambiguous 

situation, which, as held by differentiation theory, they are less 

likely to structure on their own. The lesser response of field-inde­

pendent persons to external social referents under conditions of 

ambiguity, on the other hand, m~ reflect a greater tendency to 

provide their own structure to situations which lack this. 

To the extent that ambiguity plays an important moderating role 

in the relation between field dependence and social influence, we m~ 

expect variations in the degree of social structure to have a greater 

effect on field-dependent than on field-independent people. 

Experiments (Culver, Cohen, Silverman, and Shmavonian, 1964) in 

which subjects were given relatively specific directions about what to 

expect during deprivation, but in which instructions for other subjects 

were ambiguous, (with the experimenter providing little feedback 

throughout) showed that heart rates tended to be higher in the non­

informed than in the informed condition among field-dependent subjects, 

whereas the opposite tendency was observed among field-independent 

subjects. The results were marginally significant, but they suggest 

that field-dependent people m~ be less relaxed when they do not know 

what is expected of them. 

Witkin and Goodenough (1977) summarise research related to field­

dependence and interpersonal behaviour. They claim segregation of 

self from non-self as one of the main features of their theory and 

explain this notion as boundaries having been fonned between inner and 

outer, particular attributes are identified as one's own and recog-

. nised as being distinct from those of others. That which lies wi thin 

and constitutes the self is articulated. Differences in degree of 
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self-non-self segregation lead to differentiation in the extent to which 

self, or alternatively, the field outside is likely to be used as a ref­

erent for behaviour. This has obvious implications for interpersonal 

behaviour. 

Goodenough (1978) suggests that the dimension (field-dependence­

independence) reflects the degree to which people function autonomously 

of the world around them. People at one extreme of the dimension are 

likely to have internal frames of reference available to them that they 

use in articulating incoming infonnation. People located at this ext­

reme are said to be field-independent. People at the opposite extreme 

are likely to use external frames of reference and are less active in 

processing incoming information. They are said to be field-dependent. 

Experience of one's own self as separate and distinct from that of 

others, and with it, reliance on internal referents, are likely to make 

for autonomy in social relations. In contrast, a less delineated self 

and primary reliance on external referents lim! t personal autonomy. 

Whether internal or external referents are gi Val greater emphasis 

affects, in tum, the individual's orientation toward the main source 

of external referents - other people. Thus, continue Witkin and 

Goodenough (1971), we mB\Y' expect reliance on external referents to be 

associated with a 'tum1n~toward-peoplel orientation as a character­

istic social stance. Such an orientation is likely to foster attention 

to information provided by other people and their activities, interest· 

in involvement with others, and competence in social relations. 

Socialisation and Cognitive Style 

Socialisation factors are also reported to plB\Y' an important role 

in the development of field independence. A variety of studies (Seder, 
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1957; Sholtz, 1973; Johnston, 1974; Witkin, Price-William, Bertini, 

Christiansen, Oltman, Ramirez and van Meel, 1914; Jones, 1915 in London 

and Exner, 1918) give evidence of the common sense hypothesis that when 

socialisation practices encourage separation from parental control, then 

development is toward greater field independence. When the course of 

development is either governed by a tightly organised, strictly enforced 

set of rules and prescriptions for behaviour, or when parental authority 

and protective functions inhibit separation, then greater field­

dependence results·(Seder 1951). 

Early studies of socialisation and cognitive style were based on 

interviews with mothers of ten year old boys concerning child-rearing 

attitudes and practices in their families. These early studies identi­

fied gross features of family experience (Goodenough 1918). MOthers 

were assessed as either field-dependent or field-independent by means 

of a global impression gleaned from the records of a series of inter­

views. Criteria of classification were the mother's own level of 

development with respect to sense of separate identity, impulse control, 

and capacity for articulated experience. Two hypotheses were tested. 

First, the degree of differentiation of the mother herself was part of 

the basis on which the overall global ratings of lID (interaction 

inhibiting differentiation) and IFD (interaction fostering different­

iation) rested; second, the more undifferentiat~. children are likely 

to have more undifferentiated mothers. This latter hypothesis seemed 

commonsense; for instance, a mother who has not developed her own 

sense of identity, as a person sep~ate from others, would be less 

likely to permit her child to separate from her or to develop as an 

individual. If a mother's own experience is not articulated she cannot 

help her child achieve articulation. Her own failure to use internal­

ised frames of reference would not permit her to communicate to the 
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child a clear consistent, and meaningful view of himself and others 

(Witkin et al, 1962/74). 

It was found that the interview could predict with some accuracy 

which were mothers of field-dependent children and which were field­

independent on the basis of a cluster of indicators. MOthers of field­

dependent children tended to inhibit separation. For example, 

some mothers! physical care of the child seemed to continue long after 

the usual time reported by other mothers; they seemed to limit the 

child's activities through anxieties for, or ties to, the child, and 

they did not permit the child to assume responsibilities for himself. 

Strict training practice that stressed conformity to adult norms was 

another condition indicative of mothers of field-dependent children. 

In all types of families, intense maternal involvement could be asso­

ciated with field-dependent children. 

A variety of research approaches have been used since the inter­

view: methods of data gathering about child rearing and field-dependent 

children have given way to other methods. For example, child-rearing 

attitudes and practices as reported by parents of field-dependent and 

field-independent children have been examined; reports of these same 

practices given by the children themselves (usually retrospective 

reports collected when the children are matures) have been compared 

with those given by their parents; observations have been made of 

parent-child interactions in trivial or laboratory situations on the 

assumption that enduring modes of interaction are being observed 

(Goodenough, 1978). 

The most common method of assessing parental behaviour at the 

present time is the use of field-dependent/field-independent subjects 

as sources of information. The information obtained in this way has 

understandably been lacking in detail. It is however, relatively easy 



to collect since all required data is contributed by one family member. 

This approach, because of its economic simplicity, has often been used 

as well in field studies of non-western cultural groups. Results have 

been interesting because similar conclusions have been drawn from a 

variety of cultures. Generally these studies have shown that field­

independent persons report their parents as relatively permissive. 

Field-dependent on the other hand, report an emphasis on parental 

authority in their families. 

A study mentioned earlier (page 32) followed the interview tech­

nique and studied mothers of ten year old field-dependent and field­

independent boys and girls who were matched for intelligence (Seder, 

1951). The interview was designed to collect answers to a set of 

questions in order to determine how mothers were raising their child­

ren. Some of the findings reported by Seder were that during childhood, 

field-dependent children (particularly boys) were found to share their 

parents' bedroom and even their bed more often than field-independent 

children. Field-dependent parents were more often found to punish 

harshly acts of disrespect for, or aggression against, parental 

authority, whe~eas parents of field-independent children more often 

tolerated disrespect but punished babyish or passive behaviour in their 

children. Mothers of field-dependent children often intervened to 

settle disputes with peers, whereas field-independent children were 

encouraged to fight their own battles. No difference was found in the 

age at which toilet training began, but mothers reported that punish­

ment for failure was harsher and training completed earlier for field­

dependent than for field-independent children. Standards were more 

often set by parents for their field-dependent children, while the 

field-independent were more often allowed to participate in setting 

the standards. Seder's general conclusion was that parents of field-
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independent children are more permissive, democratic, and encouraging 

to independent behaviour. 

Cross-cultural research findings - as mentioned earlier - have 

also given additional evidence that domination by the mother in child 

rearing is associated with a more field-dependent cognitive style, at 

least for males. Witkin and Berry (1975) cite studies of Vernon (1965a), 

MacArthur (1971) and Baran (1971) to support their statement. They 

maintain that child-rearing practices which foster the development of 

greater or more limited differentiation tend to be similar across cult­

ures. Witkin and Berry stress, however, that in all the studies 

reviewed, it was the subjects themselves, rather than their parents, 

who provided the data on child rearing practices. The data then re­

flect the subject's own perception of how they were raised. Witkin, 

Dyk et al (1962/1974) did rate parental practices made from interviews 

with mothers and found this data congruent with their ratings of the 

son's views of the practices reported by their mothers. Studies of the 

child's viewpointreflected in the Thematic Apperception Test stories 

and in interviews conducted by different staff members were carried 

out independently of the studies made of the mothers. The role of the 

fathers was considered as well. 

Witkin and his colleagues report that they anticipated differences 

between relatively more differentiated and relatively less different­

iated children in the views they held of parental role and parental 

attitudes. It seemed likely, in their opinion, that parents showing 

the kinds of characteristics observed among mothers judged as IFD 

(interaction fostering differentiation) would tend to be viewed by their 

children as essentially supportive; on the other hand, parents with 

characteristics common to mothers judged as lID (interaction inhibiting 

differentiation) would more likely be experienced as non-supportive. 
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Parental support would be expressed in the TAT stories in a variety' of 

ways, for example, in giving guidance and help, imparting standards for 

growth; in showing posi ti ve attitudes and acceptance; in acting in a 

reasonable way, and for the child's own good. Lack of parental support 

would also be expressed as for example, in inability' or unwillingness 

to give guidance, help and standards for growth; in attitudes of 

complaint and non-acceptance; in the exercise of-authority in an 

arbitrary and severe fashion, and with little regard for the child's 

own good. 

These authors recognised that what a child said about his parents 

in the TAT stories or in interview need not always express the real 

views and sentiments which he held. His account might at times 

represent a "wish fulfilment" rather than things as they were; or, 

specifically in the interview, might be coloured by the child's 

efforts to present as benign a picture as possible. Results of this 

study were as anticipated. Children with a more global field approach 

portrayed parents in a relatively nonsupporting relationship towards 

themselves and children with a more analytical approach in a re1ative-
~. 

1y supportive relation. 

Social Structure and Cross Cultural Studies 

Psychologists have considered cross-cultural data on field 

dependence and argue persuasively that field-dependent and fie1d­

independent modes of functioning may be related to the types of social 

structure characterising a particular group of people. Contrasts in 

social organisation between 'loose' and 'tight', and in socialisation 

practices between 'permissive' and 'striot' may be seen as plausible 

adaptive consequences of the ecological and economic differences 

between migrator,y huntin~gathering and sedentary agricultural-



pastoral life-styles (Barry et al, 1959; Berry, 1966; Witkin and 

Berry, 1975). Not only does the hunter lead a relatively isolated life, 

but the activities involved in the search for game may place a premium 

on field-independent, cognitive restructuring skills, particularly in 

the relatively homogeneous environmental field that often characterises 

the hunter's world. Witkin and Berry (1975) suggest that the ecologi­

cal demands placed upon persons pursuing a hunting and gathering subsist­

ence economic life style require the ability to extract key information 

from the surrounding context for the location of game and the ability 

to integrate these bits of information into a continuously fluctuating 

awareness of the hunter's location in space for the eventual return 

home. 

On the other hand, the requirements of life in subsistence-level 

sedentary agricultural-pastoral cultures suggest that field-dependent 

modes of functioning may be more sui table. Adherence to group norms 

may be more valuable to group survival than autonomous individual 

functioning. Social sensitivity and attentiveness to others may become 

more adaptive than cognitive restructuring skills. Berry's (1966) work 

provides support for this opinion and other studies have compared 

migratory hunting gathering groups and sedentary agricultural-pastoral 

groups to study degree of field-dependence. Arunta aborigines, 

migratory game hunters of the Central Australian semi-desert lands, 

have been found to be more field-independent than the African Temne 

(Dawson 1969). Dawson had previously (1967a, 1967b) studied two Sierra 

Leone groups, the Temne and Mende, in order to implicate social con­

formity in developments of differentiation. Two groups living in Hong 

Kong, the Tanka, termed boat-people because the family lives on a boat 

and spends much of its time fishing at sea, tended to be more field­

independent trum the agricultural Hakka (Dawson 1970). 
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Of two Amerindian tribes, the Algonkian Cree of northeastern 

Canada who live in migratory family bands in winter and fishing in 

summer, we;r.eless field-dependent than the Tsimshian Indians of north-

eastern Canada who found food supplies ·of salmon and shellfish readily 

caught in nearby coastal waters. The Tsimshian tribe were considered 

representative of a sedentary food accumulation economy although not 

agricultural in the usual sense (Witkin and Berry, 1975). 

Goodenough (1978) links the view that culture evolves from rela-

tively field-independent huntin~fishing people to relatively field­

dependent agricultural peoples, to socialisation and child-rearing 

practices and suggests that these later processes could be responsible 

for observed changes in degree of field dependence in today's population. 

In summary, Goodenough (1978), page 165, suggests four main propo-

sitions as basic to the theory : 

1) People are self-consistent in mode of field approach 
across a wide variety of situations. 

2) As regards the conceptualisation of the construct, the 
dimension of cognitive styles (field-dependent/field­
independent) are concerned with FORM rather than the 
CONTENT of cognitive activity. 

3) As regards the origins of the cognitive style in onto­
genetic development, it is proposed that socialisation 
factors. (Child rearing patterns) have an important 
effect on the extent to which a field-independent mode 
of functioning emerges. 

4) There has been a shift in cognitive styles in the 
cultural evolution of mankind, as a natural consequence 
of the cultural evolution in socialisation practices 
from the relatively permissive child-rearing that tends 
to be found among huntin~gathering societies to the 
relatively strict child rearing that tends to be found 
among agricultural-pastoral societies. 

By the late 1970's Witkin and his colleagues had. thus extended 

the main construct of their theory, (that is the notion of field­

dependence-independence, Witkin and Goodenough,1977) and curxently 

propose the model in which the most general dimension of cognitive 



functioning identified is a dimension of individual differences in 

extent of autonomy of external referents. This quality is seen by 

them. to conform in several ways with the concept of style (manner of 

moving toward a goal) rather than with the concept of ability (compe­

tence in goal attainment). Because the labels field-dependent and 

field-independent came, in the early 50s and 60s, into wide usage in 

connection with this line of work, they chose to transfer these labels 

to the higher-order dimension of extent of autonomy of general referents 

from its lower level-line location as it had been used in their earlier 

conceptual scheme as a perceptual disembedding ability (Witkin and 

Goodenough, 1977). 

The notion, then, of Vglobal versus analytical' style of cognitive 

functioning has grown from a very large body of research and has devel­

oped into the 'differentiation hypothesis'. Style of cognitive 

functioning is taken to refer to the process of information exchange 

between the individual and his environment. A person with a 'global' 

style of cognitive functioning tends to submit to the dominant organ­

isation of a field and to experience items as fused with their back­

grounds. The person considered to perceive in the' analytical' style 

of cognitive functioning experiences items as separate or discrete 

from their backgrounds and is able to overcome the influence of an 

embedding context. 

Differences in processing information hold over a variety of 

situations, they hold over time, and differences in perceptual orien­

tation are found to be associated with broad differences in person­

ality organisation. 
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Educational Implications of Field-dependence/Field-independence 

Research studies relating cognitive style - particularly the con­

struct field-dependence/field-independence-to educational practices­

has developed at an ever increasing rate over the last three decades. 

This research is still, however, in its early stages. (Witkin, MOore, 

Goodenough and Cox, 1977) Nevertheless, sufficient evidence has been 

gathered to identify four areas in which attention to cognitive style 

has potential benefit for issues of education. These areas are how 

students learn, how teachers teach, how teachers and students interact, 

and how students make their educational-vocational choices and perform 

in the areas of their choice. 

The first three have relevance for this study and it is these 

areas which will be considered. 

How Students Learn 

A collection of studies show that relatively field-dependent people are 

particularly interested in and relatively attentive to social aspects 

of their environment. They have in effect. a sensitive 'radar' system, 

and studies have shown their interest in and ability to recognise human 

faces, (Crutchfield, Woodworth, and Albrecht, 1958; De Varis, 1962, in 

Goodenough 1976), to attend more to verbal messages with a social con­

tent, even when the messages are on the periphery of attention (Good­

eno~, 1976). Field-dependent persons are drawn to people, in the 

sense of liking to be with them. This 'with people' stance is 

discemible even in their use of interpersonal space (Witkin et al, 

1977). other studies of field-dependent persons have shown them to be 

better liked (Dingman 1972, Oltman et al, 1975), seen by others as 

WaDm, tactful, considerate, socially outgoing and affectionate 

(Crutchfield et al, 1958; Weissenburg and Gruenfield, 1966), known 
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and to know more people (Oltman et al 1915). These qualities, in total, 

seem to suggest that field-dependent persons, those considered to have 

a 'global' cognitive style, have greater skill in getting along with 

others. 

One illustrative study (Ruble and Nakamura, 1912) examined 

cogni ti ve style in learning social materials. Eight and nine yeax old 

children were given three concept attainment problems. On each trial 

of each problem their task was to identify the correct figure among 

three shown to them. In the first, 'laxge size' was correct, but the 

experimenter provided an additional redundant clue, social in nature, 

by looking at the figure which was correct. In the second problem, 

the social clue alone was relevant; and in the third problem, size 

alone was the correct clue. Field-dependent children showed better 

learning than field-independent children on the second problem, which 

featured the social clue alone. On the other hand, field-independent 

children were better on the third problem, which did not involve social 

cues at all. 

Thus while field-dependent children axe adept at learning and 

remembering materials that have a social content, field-independent 

children achieve lower results with such materials through lack of 

attention, rather than lack of ability. Teachers, it is therefore 

suggested, can bring field-independent children's performance to the 

same level as field-dependent by calling social material into focal 

attention (Witkin et al, 1911). 

Conversely, field-independent persons, those considered to 

function in an 'axticulated' style, tend to have a more impersonal 

orientation. They have been found (by means of a personality 

inventory, Pemberton 1952) to be 'not sensitive' to social under­

currents; have been reported by Crutchfield et al (1958) as 'cold 
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and distant' with others, 'individualistic'. They are shown more 

likely to be interested in the abstract and theoretical, more likely 

to be aware of needs, feelings, attributes which they experience as 

their own and as distinct from others. SUc.cinc.tly, there is a differ­

ence in the sense of separate identity between relatively field­

dependent and field-independent people which has consequences for the 

nature of the social roles they are likely to assume in a particular 

situation. 

Experimental evidence is available that field-independent students 

tend to learn more than field-dependent persons under conditions of 

extrinsic motivation (Fitz 1971, Steinfeld, 1973). This difference 

disappears when external rewards are material in nature or in the fom 

of praise (Ferrell 1971, Steinfeld 1973). 

Steinfeld's study illustrates these findings. Eight and eleven 

year-old children were given direc.tions to play an experimental game, 

"Marble-in-the-hole" • There were two holes into which the child could 

drop the marbles. First, the child's preference for one hole or the 

other was observed; the non-preferred hole was reinforced, and the 

effect of the reinforcement on the percentage of marbles dropped into 

this hole was dete:rmined. Three types of reinforcement, 1) abstract 

(flashing light), 2) material (tokens which could be redeemed for 

small toys), 3) social (praise from the experimenter) were used and 

compared. Field-independent children perfomed better when the first 

type of 'abstract' (flashing light) reinforcement was used. Field­

dependent children perfomed as well as field-independent when the 

second (material) and third (social) types of reinforcement were used. 

There are findings which support the opinion that field-dependent 

students have greater need for external structuring. These students 

profi t from being given a 'plan' by which they can work. Field-
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independent students profit less from such a teaching approach and 

appear more likely to find mediators of their own design in dealing 

with a learning task. Field-dependent persons rely on characteristics 

of the learning task itself and their lesser use of structure may 

handicap them in some classroom situations where materials to be leaxn­

ed are not clearly organised. 

Brumby's (1982) detailed study gives a description of subjects' 

functioning which relates to this finding. She attempted to categ­

orise the cognitive style in which an individual student most easily 

solved a problem as well as looking to see whether or not the student 

could operate in more than one style. Three quali tati ve, unfamiliar 

problems were designed to explore differences in cognitive styles in a 

biological context. Witkin's field independence or articulated style 

was considered by this researcher as an I analytic' type while a 'holist' 

style was considered similar to Witkin's field-dependent or 'global' 

style of functioning. 

The study required first year university biology students (N = 48) 

to answer the problems in writing as well as in an individual inter­

view situation which was tape-recorded. 

Three groups of students were identified: those who consistently 

used only one style of perception (either analytic or holist) through­

out the three problems and those who used a combination of the two 

styles. 

Results showed that forty-two per cent used a single analytic 

style of perception while eight per cent explained tasks in a purely 

holist style. Fifty per cent showed varying ability to use both 

styles of perception in different problems. 
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How Teachers Teach 

There is some limited evidence that the characteristics of cognitive 

style most relevant to teaching stem from sense of separate identity. 

The extent to which the teacher either assumes responsibility for 

directing the teaching situation or to share this responsibility with 

the students has been related to degree of field-independence/field­

dependence of the teacher. 

Wu (1968) and Moore's (197:3) research are reported as supporting 

the view th:;-.t field-independent teachers prefer teaching situations 

that are impersonal in nature and oriented toward the more cognitive 

aspects of teaching. Field-dependent teachers, on the other hand, 

favour teaching situations that allow interaction with students, 

choosing class discussion as a better and more effective teaching 

approach. This discussion approach emphasises social interaction, and 

at the same time gives students more of a role in structuring the 

classroom situation. Wu (1968) reported social studies student 

teachers - who were relatively more field-dependent - ranked discuss­

ion as more important to the practice of good teaching than either 

lecture or discovery approaches. These latter two methods were the 

choice of more field-independent teachers. It should be noted that 

both lecture and discovery approaches demand that the teacher organise 

much of the learning situation, either through facilitation and 

guidance of student learning or through infomation. 

Moore (1973) studied patte:ms of verbal teaching behaviour by 

use of a simulation game devised to investigate differences in 

teachers' use of rules, relations and examples in explaining chemistry 

subject matter and questioning students on the content. His results 

showed that the more field-independent teachers tended to use 

questions as instructional tools far more frequently than the field-
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dependent teachers. Field-independent teachers tended to use questions 

to introduce topics and follow student answers. Field-dependent 

teachers used questions primarily to check on student learning follow­

ing instructions. Since verbal intervention was restricted and student 

responses very limited, discovery techniques could not be employed by 

the teachers. The kind of questioning approach used by the more 

field-independent group may be seen as the main avenue for teachers to 

attempt translation of a discovery approach within the context of the 

game. 

Emmerich's (undated) findings reported by Witkin et al (1911) as 

being carried out in conjunction with their social studies teachers' 

project mentioned earlier, are held to be supportive of the view that 

field dependent teachers consider class discussion an effective teach­

ing technique. Emmerich also reported that field-dependent teachers 

(but not field-independent) felt encouragement of students to set up a 

group standard to be a useful teaching practice. In this same re­

eearch,teacher's statements concerning effective teaching techniques 

suggest that field-dependent teachers were more student-centred in 

their approach. Students, on the other hand, reported field-independ­

ent teachers more frequently emphasised teacher's standards. 

Differences in teachers' preferred use of kinds of re-inforcement 

were also noted by Emmerich. Field-independent teachers considered 

negative evaluation (expressing displeasure when a student performed 

below capacity) to be an effective teaching technique. That both 

corrective feedback and negative evaluation should be emphasised by 

field-independent, but not by field-dependent teachers is consistent 

with evidence that field-dependent persons are less likely to express 

hostili ty towards others. This difference has been interpreted in 

terms (as mentioned earlier) of the greater sense of separate identity 
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of field-independent persons while the field-independent people rely on 

others for self-definition making it a problem for them to antagonise 

others (Witkin et al, 1977). 

Students of field-independent teachers see them as encouraging 

students to apply principles (reflecting perhaps the greater interest 

in the abstract and theoretical) while field-dependent teachers were 

often seen as teaching facts. 

The evidence reported thus far as regards preferred teaching 

techniques and styles has all been obtained under simulated teaching 

conditions. Witkin et al (1977) write that only two studies of actual 

teaching behaviour in classrooms have been attempted. Engelhardt 

(1973) used Hall's Instrument for Analysis of Science Teaching to 

observe elementary student teachers in a mini-course setting, but no 

relationship was found between field-dependence/field-independence ~~d 

intensity of teaching, style of teaching (student centred or teacher 

centred), or consistency of teaching style. In the second study, 

Ohnmacht (1967a) also found no relation between field-dependence/ 

field-independence and direct or indirect teaching, as defined by 

Flanders Interaction Analysis summary scores. As in Engelhardt (1973), 

the relation of cognitive style to particular types of teaching 

behaviour (praise, criticism, use of stUdent ideas, questioning, 

lecturing) is not reported. 

In summary, then, little is yet known about differences in actual 

classroom teaching behaviour of more field-dependent and more field­

independent teachers. 

The evidence, however, concerning the different ways in which 

students learn places an onus on the teacher to consider approaches in 

which relatively field-dependent and field-independent students learn 

concepts, and to adapt teaching procedures to suit and serve both 
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groups, as well as helping students to diversify their own learning 

strategies (Witkin et al, 1911). 

How Teachers and Students Interact 

The evidence gathered to date (Witkin et al, 1911) has established 

match or mismatch in cognitive styles as a factor in teacher-student 

interaction. To have established that such a relationship does exist, 

is Ito have opened the door only a crackl. Many basic questions must 

be answered by research before we can state definitely ~~ practical 

implications for the class-room situation. 

Messick (1982) writes that the problem of the match between 

features of the instruction and functional characteristics of the 

learner should be of primary concern to educationalists at all levels. 

Messick argues : 

In discussing ability structures, I have gone out of my way 
to emphasise that these cognitive or intellectual abilities 
develop gradually and experientially through processes of 
learning and transfer, although I recognise that individual 
differences in this learning and development may be partly 
or even largely genetically based, as Eysenck (1982) avows. 
I stress the developing nature of these abilities in response 
to education and experience because schooling, especially in 
the early years, may be instrumental in enhancing their 
development and effective utilisation as opposed to merely 
building upon them as given (J. McV. Hunt, 1961, 1980). Thus 
unless one would like to argue that any of us has fully 
attained the limits of our genotype, there appears to be 
ample room to reap the benefits of learning, even for 
students at the low end of ability distributions - and given 
the restricted nature of instruction in much of special edu­
cation, perhaps especially for those at the low end (Furne aux , 
1982; Heller, Holtzman and Messick, 1982). 

Page 110 

The distinction is made by Messick (1982) between cognitive 

styles and cognitive strategies - the former being spontaneously 

applied without conscious consideration or choice in a wide variety 

of situations and the later reflecting decisions among alternative 

approaches as a function of task requirements, problem content, and 
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situational constraints. Moreover, cognitive strategies are often 

selected, organised and controlled in part as a function of larger­

scale, more general cognitive styles. In comparison with styles, which 

tend to be stable and relatively pervasive across diverse areas, strat­

egies are likely to be more amenable to change through instruction and 

training. It is possible that individuals not only learn to use a 

variety of problem-solving and learning strategies ~hat are compatible 

with their cognitive styles, but that they also learn to shift to less 

congenial strategies that are more effective for a particular task. 

With reference to Witkin's theory of cognitive style, Messick 

(1982) notes that integration simultaneously m~ not be logically 

possible as many style dimensions m~ not represent true bipolarities, 

but rather contrasts that place one network of interacting character­

istics against a disparate network. In spite of this, Messick maintains 

that the functional attainment of multiple modes of thinking, whether 

across poles of a single stylistic dimension or across different 

dimensions of style, requires the development of flexibility in thinking 

and in the selective utilisation of multiple cognitive structures. He 

notes Entwistle's (1982) conclusion that a major initiative should be 

taken at the school level to prevent inappropriate learning strategies 

becoming habitual before pupils move on to higher education or into 

employment. 

Messick extends Entwistle's conclusion and suggests that learning 

habits which become habitual are inappropriate at any level. He sees 

the educational goal as the development and enhancement of flexibility 

in modes of thinking - to the degree possible in order that cognitive 

styles might be converted into cognitive strategies, which could then 

be selectively and appropriately applied in learning and performance as 

a function of the task requirement - thus reducing to some extent the 
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restrictiveness and preemptiveness of habitual thinking. 

Witkin et al (1977) report that few studies have been undertaken 

in relation to interaction of teacher and pupil as regards cognitive 

style. The works of DiStefano (1970) and James (1973) suggest that 

teacher-student match in cognitive style makes for greater interpersonal 

attraction than mismatch. Teachers also gave higher evaluation ratings 

to students similar to themselves in cognitive style. It m~ be that 

teachers do better with stUdents similar to themselves in cognitive 

style and students may learn more effectively when taught by teachers 

matched to them. 

Caution must be exercised, for although matching for cognitive 

styles appears to create a classroom atmosphere conducive to learning, 

it is equally possible that negative results could arise from matching. 

For some kinds of learning content a contrast in style between teacher 

ani students m~ be more stimulating than similarity. Heterogeneity 

makes for diversity of viewpoints ani may make the classroom more 

lively. If this is the case, homogeneous classes m~ be ill-advised. 

Also, while the interpersonal effects of the discussion approach used 

by relatively field-dependent teachers may be helpful to learning by 

field-dependent students, that very approach at the same time minimises 

those "external structure" characteristics emanating from the teacher 

which field-dependent students seem to need for effective learning. 

It must also be considered that relatively field-independent teachers 

are likely to use negative, or punishment, reinforcement in the class­

room but it is the more field-dependent student who is particularly 

responsive to this method which depending upon circumstances may have 

a positive or negative effect on learning. Whether the criticism has 

a positive or adverse effect on lear.ning depends upon the manner in 

which the criticism is administered. E1 ther way, this type of 
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external reinforcement is reported by Duvall, 1970; Ferrell, 1971; 

Konstadt and Forman, 1965; Randolph, 1971 (in Witkin et al, 1977) as 

having a particularly potent effect on field-dependent persons. 

Teachers' adaptation will be a realistic goal if we are able 

first, to identify particular teaching strategies which teachers m~ 

use, either spontaneously or with training, when teaching students 

whose cognitive styles have been identified as well. For the educator, 

the development of greater di versi ty in behaviours wi thin indi viduaJ.s 

seems as important an objective as the recognition and the utilisation 

of diversity among indiviiuals. 

Development Aspects of Fieli-dependence/field-independence 

The differentiation concept is generally applied in a develop­

mental context. In early development a child. experiences himself and 

his environment mainly as a more or less amorphous continuum. In the 

course of his development, differentiation is the movement aw~ from 

the initial inevitable state of unity with his mother toward some 

degree of separation. The child develops a growing sense of what he 

is like and how he is different from and similar to othet:'s. The out­

come of this self-development is referred to as the achievement of a 

sense of separate identity. (Witkin et al 1974). The self becomes 

more differentiated as it develops. 

Little work with staniard tests of field-depenience has been 

reported for young children (below age eight). Some studies recently 

have become available but are not extensive. Bibliographies of 

Witkin-type research (as collated and published by Witkin et al 

through 1978) cite a number of researchers who have used either the 

present CEl!'l' or an earlier form of this test to measure field­

dependence/field-independence with children as young as four years. 
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Goodenough (1918) suggests that while standard tests of field-

dependence cannot be given to the very young child, later field­

dependent/field-independence development m~ be predicted with some 

accuracy from behaviour observed at these early ages. Ratings of two 

and a half year old children on degree of autonomous pl~ and atten-

tion-seeking behaviour were related to perfoDmances on tests of field-

dependence later administered to these children when they were six 

. years of age (Wender, Pedersen and Waldrop, 1961). 

Goodenough (1978) reports that children change from state of 

field-dependence toward a greater field-independence during the course 

of development and he summarises the results of two long! tudinal 

studies in Rod-and-Frame test perfomance among boys (Witkin, Good­

enough and Karp, 1961). The boys in this study were initially tested 

at eight years of age and retested at age thirteeen. In another study 

the boys were seen at ten years of age and retested at age fourteen, 

seventeen and twenty-four. The data from these studies show a con-

tinuous decrease in the effect of the visual field from eight to about 

seventeen years of age, with little change thereafter. This is 

illustrated in the following graph. 

DEVELOPMENTAL CURVE FOR MAIJl'l ON THE ROD-AND-FRAMlil TEST 

(!tter Witkin et al, 1967) 

. 
\ 

• II' . 
• \ 

••• • •• 8 - 13 Ye&l."oOlda 
- 10 - 24 Ye&l."oOlda 

rlgun 2 
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Summary of Chapter II Psychological Differentiation Theory 

This section reviewing literature on differentiation theory has 

reported and focused on a limited number of issues which Witkin and 

his colleagues have been studying. Goodenough (1978) remarks that 

literature on field-dependence is voluminous and the theory rests on 

a wide variety of data sources. It is this writer's opinion that there 

is as well, wide variation in the quality of the data sources and 

findings should be interpreted with caution. 

The areas of historical development of differentiation theory, 

the relationship to intellectual development, social influences, 

socialization factors, social structure, evidence from cross-cultural 

studies and finally the educational implications of field dependence/ 

field-independence have been presented as these areas are a 

specifically relevant basis for this present study. 

The initial work of Witkin and Asch (1948) related to perception 

of the upright and extended to spatial ability will be referred to when 

considering the spatial demands of the Piagetian conservation tasks. 

Witkin's notion that field-dependent subjects are more oriented toward 

external referents and are associated with a 'turning-toward-people' 

stance has also been utilized in the study. Field-dependent people are 

reported as paying more attention to information which is of a social 

nature, that is, information provided by other people, while field­

independent (Witkin and Goodenough 1911) are more likely to rely on their 

own set of internal referents which they use in processing information. 

This idea of format of information presentation as it relates to 

cognitive style is touched upon in this investigation. 

However, attention will mainly be focussed on children's performance 

on Piagetian tasks in respect of their identified cognitive styles as 

being either field-dependent or field-independent. 
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CHAPrER III 

Piagetian Research 

"There is nothing that Piaget wanted to do more 

than revise his theories • • • Piaget could not 

bear the idea of being accused of having a 

system ••• he never wanted unconditional 

surrender to his ideas. He was open to dialogue 

" • • • 

From m MEHORIAM by Gilbert Voyat in 
American Journal of Psychology, December 
1981, Vol. 94, page 648. 
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New Perspectives of Piagetian Research 

Readers familiar with Piagetian research will recognise shared 

commonalities with some characteristics of Witkin's field-dependence/ 

field-independence theory which have been discussed in the previous 

section. For example, both notions are considered to be developmental; 

both notions are discussed in reference to the subject's ability to 

'restructure' the situation which is presented; and in both theories 

the 'social' influences (as they affect the subject's personal learn­

ing style and the lea.:rning situation) have been extensively investi~ 

ated. In the Witkin theory, the source of info~ation and manner of 

info~ation presentation is considered an important factor in the 

teaching/lea.:rning process. Currently, Piagetian research is increas­

ingly attending to the kinds of materials, and the style of question­

ing as well as the use which is being made of these in the interaction 

between the tester/teacher and the subject/learner in the administration 

of the Pia~~tian conservation tasks. 

In recent Piagetian li terature it is this context of the testing,! 

learning situation which has caught the interest of researchers and it 

is this same aBI>ect which has been investigated in the administration 

of the Piagetian tasks of this study. Piaget's death in 1980 renewed 

interest in his ideas and called forth even further debate of his more 

controversial points. 

Recent studies appear then to have been organised from newer 

perspectives, (as Boden's 1982 work concerning a model of equili­

bration) and as it has been suggested above, the causes of intellect­

ual development m~ be social in nature. This suggestion has 

relevance for this study as social aspects of the aAministration of 

the Piagetian tasks (as indicated above) were a factor of the 
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research design. Bryant (1982) remarks : 

"This is indeed an interesting possibility, especially since 
one of Piaget's main, though often underestimated interests 
was in children's social development and understanding of 
social rules ••• This casual side of Piaget's theory, 
despite a considerable body of research, remains untested. 
Yet, there is no reason, in principle, why it should not be 
tested adequately". page 161 

The factors involved or influencing the learning/teaching/test-

ing situation and the role of the adult/teacher/researcher have 

especially come under scrutiny (Mervis and Mervis, 1982; Miller 1982). 

The type of materials and ways in which children have been questioned or 

directed to use these have also come to be investigated systematically 

(Donaldson and McGarrigle, 1974; Meadows, 1977; Light et al, 1979; 

Donaldson, 1982; Miller, 1982). There has also been a move (partic­

ularly as regards the study of spatial concepts) to train or introduce 

the child to actual physical aspects of the situation (Cohen and Cohen, 

1982; Gelman, 1982) as part of the test procedure. Gelman provided 

three and four year-old children with 5-7 minute training sessions 

(using small blue turtles) as preparation for a conservation experi­

ment. The children were shown two rows of equal (4 - 4) or unequal 

(4 - 3) numbers of items placed horizontally in one-to-one correspond-

ence. The child was first asked to count the number of items in one 

of the rows. That row was then covered by the experimenter's hands 

and the child was asked 'How many are there under my hands?' This was 

repeated for the remaining row. The child was then asked to judge 

whether the uncovered rows contained the 'same number or a different 

number' of items. All the children answered these questions correctly. 

Next, the child watched as the length of one row was transfonned 

and then was asked to judge whether the specific number of items in 

that row had changed. For example, after lengthening or shortening 

one of the rows, the experimenter pointed to the altered (or un-
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altered row) and asked 'Are there still four (three) there?'. If the 

child's response was 'Yes' a comparable question was asked for the 

remaining row. The child was then asked to judge whether the rows had 

the same number or a different number of items to explain his judge-

mente The order of transformation types was randomised. Transform-

ations on unequal trials yielded rows of the same length; equal trials 

involved rows of different lengths. 

The table below shows results of Gelman's study. Summarised, 

three and four-year-old children benefitted from the brief (5 - 7 

minute) training period when the emphasis was on their using specific 

cardinal values to make judgements of equivalence. Since the children 

transferred what they learned to small-item ~ large-item conserv­

ation tests and provided explanations as well, two conclusions follow. 

First they accessed an ability to conserve. Second, although pre-

schoolers are biased toward reasoning about specific numerosities, 

they are not.restricted to this avenue alone. Under certain con-

ditions, they can be induced to solve conservation tasks they would 

fail if they had to count. 

CONDITION AGE OF CHILDREN 

3 years 4 years 

Experimental 75 88 

Cardinal-once 0 50 

No cardinal 0 25 

PERCENTAGE OF CHILDREN WHO CONSERVED WITH EXPLANATIONS 
ON AT LEAST ONE SI1ALL AND ONE LARGE SET-SIZE TEST 

Table 1 

Cohen and Cohen (1982) attempted to assess the influence of 

activity on the construction of spatial representations in three 

activity conditions. Five common objects (chair, wastebasket, desk, 



TV table, box) were set out in an otherwise empty classroom and the 

children (three groups, N = 96) either walked through the environment 

(walk only condition), were asked to perform isolated tasks at four 

locations (interact only condition), or performed interdependent tasks 

at the four locations (interact/linked condition). Following the task, 

the children were then asked to estimate all pair-wise interobject 

distances of the objects in the room. Not surprisingly, the eleven­

year old subjects estimated distances more accurately than the six­

year-olds. However, children of the two age groups used in the study 

who were placed in the interact/link condition were more accurate in 

their estimates than were children in either of the other groups of 

both age bands. 

Stability versus Variability 

Work of Piaget is cited by Nisbet and Entwistle (1982) as they 

discuss 'changing views on ability' and note that the focus of recent 

research has been shifted away from the relative stability of indiv­

idual. differences to the importance of the remaining variability. 

They remark that Piaget tended to dismiss the observed differences, 

in performances between tasks intended to be equally difficult. 

Nisbet and Entwistle state that if these differences are considered, 

it becomes clear that they are affected by the nature of the parti­

cular tasks provided. Indeed, the performances from which the 

existence of stages are inferred are also dependent on the experi­

mental conditions - the form of questions asked, the language used, 

the rapport between child and experimenter and so on. It is this 

situation precisely, found in the writer's previous work (Van Arsdel 

1978), which has led to the formulation of the present study. 

If this is true of Piaget1an experiments, ask Nisbet and 
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Entwistle, should we not also expect similar differences in performance 

between children at the same overall intellectual level in the tasks 

set for them by their teachers in their classrooms. In the attempt to 

answer this question, some of the more recent research on learning has 

been looking at these differences in performance within the natural 

learning setting of the school. Further, this attention to variability 

has produced yet another set of hypothetical constructs - 'approaches 

to learning', or 'styles of learning' - which stem from the analysis 

of performance, and at the same time, is creating a tension with 

tradi tional assumptions linked to the meaning of ability. Nisbet and 

Entwistle ask: "How is it possible to allow stability and variability 

to coexist as apparently contradictory characteristics of the same 

concept?" 

These writers hold that 'ability' is also a hypothetical con­

struct and that any debate about ability is a debate about theories. 

They quote an earlier statement of Davies and Nisbet (1981) and 

succinctly trace the development of learning theories : 

"In the nineteenth century, a child's failure to learn was 
seen as a moral lapse, due to carelessness or lack of effort. 
The psychometrists of the twentieth century introduced a 
different model, in which learning was determined by the 
child's quantity of intelligence. In the 1950's another 
model became popular, explaining difficulties in learning as 
environmental, in terms of culture or early childhood 
experiences or social conditions. It is only recently that 
we have begun to look for an explanation in terms of the 
actual teaching itself. Is the subject-matter properly 
ordered and appropriately matched to the learner's stage of 
development? Do the methods fit the mental equipment which 
the learner brings to the task?" 

Davies and Nisbet, 1981 

They note that major developments in theories of learning have 

been made in the last 20 years or so. Sadly, those directly con­

cerned with schools and teaching still rely on the old models, 

specifically the idea of a built-in intelligence as the prime deter-
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minant of learning. The 'schemata' of contemporary cognitive psycho­

logy (firmly established as a 'commonsense' model of intelligence) is 

used by teachers to explain why some pupils learn more readily. 

Politicians use the same model to determine which proportion of an age 

group should go to university. 

Contrary evidence can also be fitted into this framework of cogni­

tive psychology, but as such evidence does not fit easily, it has 

tended to remain unnoticed. 

Piagetian Notions as a MOdel for Learning Theory 

Recently other theories and models of learning have been suggested. 

Nisbet and Entwistle name the work of Bloom and Bruner; summarise 

Lovell as distinguishing two main directions of recent research on 

learning; the Piagetian and the 'skill integrationists' : 

"The Piagetian contribution is well known: popular inter­
pretation of Piaget's stages reflect what Lovell calls 
'internal age-related restrictions on learning'. This 
viewpoint is reminiscent of older theories of innate 
intelligence. The other group represent the environment­
alist side of the controversy: humans are active and 
assign meanings to the tasks they encounter, creating 
from previous experience schemata and cognitive styles 
which are crucial to the processes of learning and devel­
opment • • • To the followers of Ausubel and Gagne, the 
metaphor for knowledge creation is the production line: 
assemble the necessary components and the product will 
appear • • • To the disciples of Piaget, knowledge is an 
exotic bloom which has its own proper season." 

(Davies and Nisbet, 1981, summarising Lovell 1980) 

Desforges (1982) outlines briefly the contributions of Pia.get to 

educational theory. He documents recent criticisms of Piaget's work 

but remarks that what these crt ticisms amount to is that we are 

largely ignorant of what children know and their ways of coming to 

know, especially as these operate in real-time conditions such as 

classrooms. Desforges maintains Pia.get's work is important - as it 

has given us a general model of the impact of experience on a 
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learner's mental organisation. Followers of Piagetian theory have 

constructed a model of learning which now permeates contemporary 

cognitive psychology. The notion is that learners alwa;ys invent some 

form of organisation for experience and that learning is the active 

assimilation of experience to schemes. If Piaget's work is viewed as 

an interpretive framework rather than as an educational panacea it 

might prove to be exceedingly useful. 

Commenting upon the process of finding an adequate model of 

learning, Lunzer (1972) appears to have foreshadowed Desforges' view 

and asks, "What are the relations between intelligence, learning abil-

i ty and the development of logical thought?" His reply is that a 

knowledge of changing patterns of intercorrelations among a wide 

variety of tasks (learning, problem solVing, memory, attention, 

language) should offer some leads. 

But what is really required is an overall model supported by 

experiment wi thin which what we call learning, intelligence and 

thinking will be redefined. MOre than one breakthrough will be 

needed to achieve such a model. In the meantime the model proposed 

by Piaget is, in Lunzer's (1972) opinion not a totally inappropriate 

one, and when it is superseded Pi age t 's findings will not have been 

shown spurious. Rather, the perspective, broad though it is, will 

have been shown as too naxTOW and imprecise. 

It would appear that Piaget himself would endorse such a view -

for writing in 'Problems of Genetic Psychology' (1964, Trans. 1967) he 

begins : 

"The objeot of this study is not only to communioate some of 
the reoent results of our research but also to indicate the 
spiri t in which it was undertaken. We have studied the dev­
elopment of intelligence for over thirty years and the dev­
elopment of perception as a fUnotion of age for over ten years. 
I should like to describe our objectives in undertaking this 
work. 
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Studies of child psychology can, of course, be undertaken 
in order to understand the child himself better or in 
order to perfect pedagogical methods. These goals, how­
ever, are common to all work in genetic psychology, so we 
shall not dwell on them. Our objective - in addition to 
the aforementioned aims - is even more ambitious. We 
believe that all research in scientific psychology must 
start from principles of development and that the formation 
of mental mechanisms in the child best explains their 
nature and the functioning in the adult. It seems to us 
that the essential goal of child psychology is to construct 
an expository method for scientific psychology in general; 
in other words, to fumish the indispensable genetic 
dimension to the solution of all mental problems." 

Piaget himself refrained from making any pedagogical application 

of his research and in the preface to the work quoted above Elkind 

spells out clearly the position: 

"It would be hard to overemphasise the importance of re­
garding Piaget as a genetic epistemologist rather than as 
a psychologist. Each time the writer has attempted to 
present Piaget's work to psychologists and educators he 
has had to parry questions about individual differences, 
motivation and learning. What is disturbing about such 
questions is that they presuppose that Piaget should be 
concerned with properly psychological issues. One is 
reminded at such times of those book reviewers who 
criticise an author for the book he did not write ••• 
There is no question, of course, that Piaget's work has 
many important implications for psychology and for edu­
cation. But this is not the same as saying that the work 
i teelf is essentially psychological or pedagogical • • • 
The fact that psychology and education can profit so much 
from Piaget's contribution should not be transformed into 
the demand that he be a psychologist or an educator." 

- . page vi, Elkind (1967) 

Piaget himself gave us good advice when he wrote in 1964 that 

today's great danger lay in slogans, collective opinions, ready-made 

trends of thought. 'We have to be able to resist individually, to 

criticise, to distinguish between what is proven and what is not' 

(Piaget 1964). 

110re recently, writing in 1978 in his 'Preface' to DEVELOPMENT 

OF THOUGHT, Piaget states I 

"This work constitutes a complete recast of volume II of 
Etudes dtenistemologie g9netigue entitled Logigue et ~9ui­
libre. The models then used clearly proved to be in-
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sufficient, and it was important therefore to restudy the 
problem completely, particularly as this area of investigation 
dominates every question of the development of knowledge. The 
central idea is that knowledge proceeds neither solely from 
the experience of objects nor from an innate programming 
performed in the subject but from successive constructions, 
the result of the constant development of new structures. 
With this hypothesis, we can refer only to those methods 
required for regulations leading not to static forms of 
equilibrium but to re-equilibrations which improve the previous 
structures." 

page v 

An idealised historical evolution of the Piagetian system is 

outlined by Pascual-Leone (1976a) and the research purposes of Inhelder, 

Sinclair and Bovet are defended by him as well. He states that 

'misunderstanding of Geneva's purposes is not uncommon in the North 

American literature', and the misunderstanding is brought about by the 

'methatheoretical, metaphorical, and unexplicit style of Geneva's 

explanatory (as opposed to descriptive) theorising'. 

Pascual-Leone holds that the purely structural Piagetian models 

were not adequate for explaining cognitive development. However, in 

the late 60's and 70's - led by Inhelder, Geneva has presented a 

'process structural and organismic' model in order to account for the 

transition rule. Inhelder, Sinclair and Bovet's (1974) work, 

Apprentissage et structures de la connaissance, is in Pascual-Leone's 

view, an attempt to study this dynamic process. 

He sees serious and urgent technical problems which must be faced 

and solved by the Genevans. 

He outlines only three: 

1. piagetian purely-structural psycho~genetic theory must 
develop (or borrow) process-structural technical means 
to represent the step-by-step temporal events (the 
process) which occur with the child as he deals with 
the task. If Geneva does not take this step, they will 
not have much effect upon the future of a psychology 
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1 (cont) 

which is becoming increasingly more and more dominated 
by process-structural models derived from or influenced 
by computer science. 

2. The valuable meta-theoretical process-structural des­
cription of the equilibration process (which is a 
concept underpinning the whole of Piagetian theory) 
must be made theoretical if the model is to be useful 
in practice. 

3. AI though the most recent work of Inhelder, Sinclair and 
Bovet is illustrative of new, exploratory research 
designs, particularly suited to Geneva and developmental 
studies, 1 t may be necessary to adopt additional appro­
priate methods of quantitative, psychological structural 
analysis. There is need for more suitable methods of 
numerical quantification for information-processing data 
reduction in order to study more easily the complex 
structural invariance across the many tasks. 

Pascual-Leone is confident that if Geneva (and North American 

Piagetians) were to follow his suggestions in designing their research 

studies - the old debate between 'learning and development' would 

vanish because organismic factors ,.,ould be found which could account 

independently for their manifestations. 

This writer shares Pascual-Leone's views as regards the technical 

problems of the Genevan theorists. She has found it most difficult to 

record and codify the variety of intelligent responses which individual 

children have given to the same Piagetian task, and it has been equally 

as difficult to fit these responses into the traditional Piagetian 

interpretation of cognitive change. 

Cross Cultural Perspectives 

Wri ting from the historians' and philosophers' perspectives and 

citing evidence from a variety of researchers as well as opinion of 

African lecturers, Buck-Morss (1975) claims that the apparent 'time­

lag' discovered in the cross-cultural application of Piageti~ tests 

may result from a. socio-economic bias in Piaget's theory. FUrther, 



where education is a major concern of national policy, this issue bas 

an implicit political content. 

Buck-Morss outlines the notion of abstract fonnalism as the princ­

iple which structures the social relations of production and commodity 

exchange wi thin Western industrial capitalism. She quotes Lukacs 

(1971) who maintains that abstract formalism is related to Kantian 

dualism, the separation of fo~al mental operations from the perceptual 

objects which provide the content of thought. Buck-Morss argues that 

Piagetts conception of cOgnition is clearly within the bourgeois 

idealist tradition of Kant because : 

"Piaget stresses the spontaneity of the subject in the 
cognitive act, claims thought is a form of praxis, and 
considers formal categories not innate ideas, but universal 
structures of experience." 

She argues as well that the thought processes whiCh Piagetian 

tests assess are developmental not only in an ontogenetic sense, but 

in a socio-historical sense also. For if Piagetts theory is accepted 

as a development of abstract formalism - grounded in Kantian dualism 

and its theory of dynamic processes of change, then conservation tests 

applied to children must measure or reflect the culture of the society 

or group in which they live - specifically, Buck-Morss (1975) maintains 

that Piaget-tests assess not only a particular culture, but a particu-

lar socio-economic culture : 

"'!'he more broadly the child can generalise, the more concrete 
content he can eliminate as he ascends the hierarch of ab­
straction, the more 'advanced' will be his Piaget test 
perfo~ce. (Such a classificatory structure is precisely 
the inverse of that which, as Levi-Strauss (197~) observes, 
has been most fully developed by traditional societies. 
The latter classify by differentiating rather than general­
ising, with a degree of complex! ty which bas re,{>eatedly 
impressed Western ethnographers.) Adorno (1970) has argued 
that the bourgeois propensity for generalised abstraction 
reflects the social value of confoxmism and a fear of the 
non-identical view, or religion, or race, which leads to 
social oppression." 

64 



What implications could be drawn if one were to accept Buck-Morss' 

view that the structure of cognition which concerned Piaget (as well as 

other psychologists studying the development of thought) reflects the 

structure of industrialised society and further that the actual devel-

opment of cognition may reflect the demands of assimilating and 

accommodating to a particular social reality? It would seem possible 

to argue that the young child - not yet initiated fully into the 

'structure of industrialised society' - would be reflecting the 

cul tural reality of his home and family. Further, while there are 

many common elements in British society, there is wide diversity. It 

could be argued that the wide variety of child-rearing patterns 

(especially in the 80's) affected children's development in a variety 

of ways. Hence, the family's culture might be strongly influencing 

children's performance on Piagetian tasks. This factor, however, 

would be difficult to identify, or quantify, with any precision. 

Conservation Studies 

Central to Piagetian theory is the notion of conservation. 

Piaget himself uses the term to d.escribe or elucidate other of his 

central themes, as equilibration, assimilation and accommodation. He 

writes in 1970 : 

"Conservations which provide the best index of the fomation 
of operational structures, are closely connected both with 
transitivity and the closure of structures. The link with 
transitivity is obvious, for if one has A = C because A = B 
and B = C, it is because some property is conserved from A 
to C; and on the other hand, if the subject accepts as 
necessar,y the conservations A = B and B = C, he will infer 
from them A = C by the same arguments. These three main 
types of argument that the child uses at this stage to 
justify all conservations, are all indicative of combin­
ations characteristic of a self-enclosed structure • •• " 

Succinctly, but perhaps with some loss of the importance of the 

term as Pia.get used it, Furth (1969) defines conservation as the 



maintenance of a structure as invariant during physical changes of some 

aspect. 

The debate over the Piagetian notion of conservation, writes 

Bryant (1982) is understandable as conservation-type experiments are 

Piaget's best known and most important. Further, these have been 

repeated more often and argued over more strongly than any other of 

his techniques. The conservation experiment, as it is about the 

understanding of invariance, asks the simple question whether the child 

understands the changing of the appearance of a quantity which comes 

about by spreading out a row of counters, or pouring liquid from a fat 

container into a thin one. 

Genevan researchers (Bovet et al, 1981)hold that children must 

understand the situation as an adult does, in order to be cl~ssified 

as 'true conservers'. 

Donaldson (1982) discusses conservation clearly and elaborates 

that in Piagetian theory mental systems make conservation possible. 

The operational systems - as Piaget calls them - are based on and conc­

erned with 'logico-mathematical experience', not with physical 

experience, nor yet with psychological experience, which include the 

experience of beauty. 

Logio-mathematical experience, in Piagetian theory, is the experi­

ence of certain kinas of action, typical examples being the actions of 

dividing &'1d bringing together again, sorting or arranging in series. 

Strictly speaking, it is experience we have from early childhood on­

wards, of our own acts of this kind and of their outcome. These acts, 

when they have been internalised and organised into systems, become 

operations, and it is when thought reaches the operational stage that 

conceptual 'invariants' arise and children become 'conservers' 

(Donal1son 1982). 
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Piaget in his early wri tinge (according to Donaldson, 1982) con­

sidered children's inability to conserve as 'one manifestation of a 

pervasive inability to decentre'. Later, although he did not reject 

his original idea, Piaget (1975) suggests that in the early years of 

life, positive observations are strongly dominant over negative ones -

and this tendency yields an initial imbalance or lack of equilibrium. 

Piaget maintains that from the psychological viewpoint, negation is 

essential only when the subject has no need to construot it, that is, 

when it is imposed from without. For example, a denial of the facts 

is a reply to a false forecast or a refusal to accept what is umvanted. 

All negations are constructed by the subject and by no means result 

from object resistanoe. This construotion, which begins with seven or 

eight year olds, is slower and more difficult than the more or less 

direct composition of positive charaoteristios. Piaget maintains 

that we do not have to argue about the primacy of affirmatives. We 

recor,i only posi t1 ve observations, and the perception of the absenoe 

of an object only ooours secondarily and in waiting periods or fore­

casts whioh depend on the whole action and extend beyond perception. 

Identity Versus Equivalence Conservation 

A recent paper by S1l verstein, Pearson, Aquinaldo, Freedman, 

Takayama and Weiss (1982) reported on attempts to determine the 

distinction between conservation of identity and conservation of 

equivalence; defining 'equivalence' as the situation when the exam­

iner makes two equal balls of cl8\Y' and establishes that the child 

regards these as the same. One ball is then rolled or flattened into 

a different shape and the child is questioned as to the amount of 

cl8\Y' in the ball which remained unchanged in its shape and the amount 

in the ball which was changed. In 'identity' experiments, the exam-
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iner uses only one ball of clay and transforms this in view of the 

child ( or asks the child to perform the transformation himself). 

Elkind(1961) is said to have been the first noting the differ-

ence between 'equivalence' and 'identity' conservations. He is 

reported to have observed that while Piaget's work explained and dis­

cussed 'identity' conservation tasks, most of his research (at least 

until that date) had been concerned with 'equivalence' conservation. 

Elkin reasoned on logical grounds that conservation of 'identity' 

should appear before 'equivalence', maintaining that it would be 

easier logically for the child to make a judgement concerning the 

change in form in relation to the single ball of clay (identity con­

servation), as this would be a direct thought process, than to make a 

judgement in relation to the two balls as this would demand a compari­

son between the two balls (equivalence conservation) as well as the 

judgement concerning the change in form. 

Since 1961 a variety of studies concerning this point have been 

done and a variety of results reported. The notion can be related to 

the Piagetian tasks used in this study. The first task of those two 

tasks concerned with conservation of length, tested 'equivalence' 

conservation as did both tasks administered to assess conservation of 

area. It might be suggested that these three tasks demanded a higher 

level of logical reasoning ability than did the other tasks of the 

battery which could be categorised as testing for 'identity' con-

servation. 

Silverstein et al (1982) state that their study was originally 

planned with a dual purpose in view: 

a) to modify one of the few existing standardised tests of 
conservation (Goldschmid and Bentler's (1968) Concept 
Assessment Kit - Conservation, CAK - C) so that it 
could be used to assess the conservation of identity as 
well as the conservation of equivalence and 
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b) using both the original and modified versions of the test, 
to gather additional evidence on the question of develop­
mental priority. 

They wrote candidly of their findings: 

"Initially, we were at a loss to account for our results. We had 
totally unexpected findings across both grade levels (K through 
2) and items, with one exception. (Items were 2-D space, 
Number, Substance, Continuous Quantity, Weight, Discontinuous 
Quantity). The children's performance on the equivalence 
version of each of the items' conservation tasks surpassed their 
performance on the identity version". 

They further reported that to their knowledge, no other investi­

gators had obtained results that had gone directly counter to Elkind's 

conjecture about the developmental priority of identity. Silverstein 

et al (1982) maintained that they had confidence in their data and 

finally concluded that the questions of developmental priority cannot 

be answered quite as readily as is commonly supposed and as they them-

selves assumed when their study was initiated. Further, they remarked 

that investigators must concern themselves, more than they have done 

to date, with the consequences of using fallible data to test hypoth-

eses stated in terms of population parameters. 

Role of Language in Conservation Tasks 

The conservation studies debate is continued by Donaldson who 

suggests that studies in the mid 60's concerning the role of language 

and linguistic training may have been invalid as more recent studies 

indicate that what the children m~ be falling to conserve is the 

meaning of the question - not the meaning of the individual words, 

but the meaning of the utterance as a whole. She writes of her own 

studies beglm with McGarrigle in 1974. Two rows of toy cars were 

placed on shelves, one above the other, with or without enclosing 

garages. There were always _four cars in one row and five in the 

other and alw~s the fifth car projected at the right-hand end of the 



row. The position was oO'Ullter-balanoed, however, as the four oars 

might be placed either on the top or bottom shelf. The row with the 

four oars was enolosed in four garages, while the row of five were 

enolosed in six, leaving one garage empty. The ohildren were asked : 

"Are there more oars on this shelf or more oars on this shelf?" and 

for eaoh shelf separately "Are all the cars on this shelf?" Each 

question was asked twioe, first with garages present and then after 

the garages had been removed, or the other way ro'Ulld. Thus the 

questioning was within the framework of the Piagetian oonservation 

test: a question was asked, an irrelevant ohange was introduoed, 

the question was asked again. Many ohildren gave different answers 

to the repeated questions. 

Donaldson continues that when ohildren do not conserve number in 

the standard task, they appear to be confusing number with length. 

The number remains the same but the length of the row alters and the 

child is deceived. In this experiment of Donaldson and McGarrigle 

(1914), however, both number and length of row are 'Ullaltered, yet the 

answer changes. In this experiment, as contrasted with the Piagetian, 

the non-conserving answer to questions about which row had more was 

based not on attention to length, but apparently, on attention to 

Mlness. The same tendency was evident in the case of questions 

about 'all'. The response patterns were, however, more complex and 

harder to summarise. When the garages were present, 14 out of 21 

children (mean age 4 years 4 months) said that the row which was full 

had 'all the cars', though they denied this for the more numerous row 

with the empty garage. 

What is it then, writes Donaldson (1962) that is being conserved -

or not conserved? In the case of ~, we may speak of oonservation 

of ine qual i ty of length and number, but the case of !il. is more per-
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plexing. Yet the kinds of response given were so similar that we must 

look for a single unifying account of what is going on. This can be 

found in the notion that what the children may be failing to conserve 

is the meaning of the question - not the meaning of individual words 

but the meaning of the utterance as a whole. 

Contextural Aspects of Teaching/Testtng Situation 

The work of Sinha and Carabine (1981) is cited by Donaldson. 

Sinha and Carabine suggest that very young children - three years old -

are more likely to attend to internal purposes (of the conservation 

experiments) which amounts to saying that they would be less likely, 

once caught up in the 'game' of the experiment, to ask themselves why 

the experimenter had taken the trouble to 'transform' or 'change I the 

initial situation which was presented to them. Older children, how-

ever, might be less wholly absorbed in the fiction an1 more likely to 

a.ttend to the purposes which are external to it. 

Donaldson remarks that Sinha and Carabine' s argument might use-

fully be extended and the case that, as well as attending to purposes 

of either kind, children may attend to impersonal, wholly non-purposive, 

features of task structure. However, Sinha and Carribine may well be 

right in saying that very young children are less likely to do this 

than older ones, preferring to concentrate on functional or purpose-

based criteria when these are available. Some tasks, it appears, have 

no internal purpose of any kind - and the classical conservation task 

is one of these. In this task then, there are two possibilities: 

a) either subjects focus on impersonal features, like level 
of liquid; or 

b) they focus on external purpose and wonder about the act 
of'changing' the transfoDllation, for example, the act 
of pouring water from one beaker to another, and why the 
experimenter did it. 
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Frequently, in administering the conservation tasks to young 

children, especially to those whom she knew well, this tester observed 

a waxy, questioning reaction on the part of the child, who sometimes 

looked perplexed, laughed or grinned, and several asked if the question 

was a 'trick'. 

Anderson's (1981) American research on first grade children might 

be related to Sinha and Carabine's and is described by Desforges as a 

study in which the impact of instruction on six year olds is being 

closely monitored. Records are kept of the teacher's task specific­

ations and a log kept of what the child actually does with the task. 

In a post-interview, the child is asked what he thought the task was 

all about. First impressions indicate that these young children focus 

entirely on getting the task done and look for no greater meaning in 

the work. This is seen to be a direct result of the teacher's instruc­

tions and emphasis, as the teachers have been observed stressing only 

procedural features of the tasks. Inappropriate tasks appear to be 

frequently assigned to low achievers. The combination of inappropriate 

tasks and emphasis on content coverage rather than content mastery 

seems to result in young children the~selves defining success as 

'completion' rather than understanding. 

Something different appears in the case of the high achievers. 

As they are used to a large measure of success, when they meet a task 

with which they can't cope, they immediately seek help. Thus they 

create for themselves opportunities for acquiring meta-cognitive 

skills. The low achievers, however, see nothing 'lmusual in the tasks 

set for them, and rather than using the situation as a 'lear.ning opp­

ortunity', they develop strategies (such as copying) for completing 

the task (Anderson 1981). 

This strategy observed by Anderson could well be one which the 

72 



children in this study adopted when replying to the questions of the 

Piagetian tasks. Such a strategy could be another factor influencing 

the response pattern. 

Miller (1982) reports conservation studies with American children 

(K - Grade 1) in which he compared standard Piagetian-type conditions 

for eliciting responses and modified situations where-in the transfor­

mations occurred in a more ecologically natural, less adult-mediated 

fashion, for example, boats floating apart, cars running downhill, 

children moving closer together or farther apart. He suggests as a 

result of his study, that one important detenninant of the child's re­

sponse to conservation problems is the extent to which the perceptual 

change and subsequent question are embedded in some natural ongoing 

activity, as opposed to being the sole focus of attention. 

Percentage results of two types of conservation problems given 

the children in three different manners or conditions are shown in the 

table which follows. Mean age of the 120 kindergarten children 

assigned randomly to the three conditions was 5 years 6 months. 

TYPE OF PROBLEM 

CONDITION NUMBER QUANTITY TOTAL 

Accidental (N = 40) 7(1;6 7SC), 75% 

Incidental (N = 40) 93";6 8(1;'; 86% 

Standard (N = 40) 615~ 56% 59% 

Miller 1982 
Table 2 

Miller (1982) concluded that when testing/teaching young children 

the immediate context of the situation is of much importance. This 

is, in his opinion, an established (though little understood) fact. 

He maintains that there is a period in children's development when 
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their ability to express certain types of knowledge (or to avoid 

certain kinds of errors) depends very much on the context of the situ­

ation. 

Akin to Miller's work, although conduoted shortly after their 

first 1974 studies cited earlier, was another set of oonservation ex­

periments by McGarrigle and Donaldson (1974). MoGarrigle suggested 

that in a oonservation test, the manner in which the transformation 

was carried out should make a difference. He thought the child should 

be sensitive to the agent and the purpose of the transformation and 

tested this hypothesis that if a 'naughty teddy bear' disarranged the 

array in order to 'mess up the game' children would produce more con­

serving responses than in a standard test. 

His hypothesis was confirmed, and the initial study replicated 

and extended (Light et al, 1979; Dockerell et al, 1980) although some 

of the implications of the work have been questioned. 

The intervention of the 'naughty teddy' in HcGarrigle and Donald­

son was described as effecting an accidental transformation, as c?n­

trasted with the experiment's intentional act. Light et al (1979) 

studied conservation of quantity using glass beakers which contained 

small pasta shells. These shells were to be used to play a competit­

ive game and so both players had. to have equal amounts of them. Once 

the subjects had accepted the initial equality, the experimenter made 

a pretence of suddenly noticing that one of the beakers had a badly 

chipped rim and might be dangerous to handle. Looking around the room, 

he fotmd another beaker which was not the same shape as the first two. 

After transferring the pasta shells from the chipped beaker into the 

unchipped one, he was then able to ask in a natural way whether the 

competitors were satisfied that they still had the same amount and 

that the game would be 'fair'. Light et al obtained highly signifi-
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cant gains in conserving responses as compared with the standard type 

experiment. Considering only the first questioned child of each pair, 

only 5 per cent conserved in the standard condition whereas 70 per 

cent conserved in the incidental condition. 

Light and his colleagues still express doubts as to the validity 

of their results. They argue that, if the tester's action in the 

standard condition gives the child the implicit message: .1h!!! ... tr ... an--.s-

formation .!! important, then one may equally say that the intervention 

of 'naughty teddy' (in McGarrigle and Donaldson's) gives the implicit 

. message : !hi! transmission II unimportant. Thus while one procedure 

may yield false negatives, the other may yield false positives. 

In Geneva, Bovet, Parret-Dayan and Deshusses-Addor (1981) rep­

licated Light et al (1979) with a group of 22 subjects/age 4 years 9 

months to 6 years 11 months. Thirteen subjects were in the control 

group while eight were in the experimental. The Genevans discuss 

McGarrigle and Donaldson's studies done in the 70 I S and argue that 

"Or, notre hypothese est que les problematiques en jeu sont 
differentes et donc que les resultats, quoique d'apparence 
identique ont un status cogni tif different". 

"But, our hypothesis is that as the conditions of the tasks 
are different and then the results which appear the same, 
are of a different cognitive stage (or structure)". 

Thus researchers of the Genevan School report that their results 

clearly show the non-operatory status of the subject's answers. In 

replicating Light et al's (1979) study Bovet et al asked their sub-

jects to justify their response and the majority were able to do so. 

They argue that MoGarrigle and Donaldson (1975) had not respected the 

intention of Piaget and that for Piaget the problem of conservation 

consists in the child's being able to reconstruct the transfo~ation 

in a manner which indicates he is able to cancel operations mentally 

(as an adult would). 
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A partial replication, with variations, of the lIcGarrigle and 

Donaldson (1975) and Light et al (1979) conservation experiments was 

undertaken by Hargreaves, MOlloy and Pratt (1982). 

Noting that: 

"One of the central features of the newly emerging field. of 
social cognition is an interest in the social context of 
cognitive test situations", 

Hargreaves et al based the first part of their experiment on 11cGarri­

gle and. DonaJ.d.son's (1975) work in which 4 - 6 year old children's 

perfo:z::mances on standard tests of number and length conservation were 

used. 

Hargreaves et al determined to replicate J.1cGarrigle and Donald­

son's (1975) experiment, introducing an important variation. In order 

to eliminate any possibility of the child's linking the actions of the 

disrupting agent ,~ith the questions of the tester, two experimenters 

were used to carry out each part of the accidental condition procedure 

independently. Hargreaves et al predicted that this ",ould further in-

crea.se the effectiveness of this condition in producing conservation 

responses. A further minor variation was interjected. in that a glove 

puppet monkey replaced the teddy bear. :Iargreaves et al argued that 

monkeys are traditionally regarded as being more mischievous than 

teddy bears, and they hoped this change would add realism to the si t-

uation. 

The second part of Hargreaves et al's (1982) study involved an 

experimental condition similar to the 'incidental' condition of Light 

et al' s (1979) research. The transfo:z::mation was made to appear ine-

levant to the main activity of the child. In this condition a second 

experimenter interrupts the testing session at a suitable point and 

attempts to remove the test materials, then when the first experimenter 

asks that they be replaced, the second experimenter does so, but leaves 
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the materials in a transformed state. 

Sixty-four children from two primary schools serving the same (pre­

dominately middle-class) geographical area were subjects in the study. 

They ranged in age from 5.0 to 5.11 years, with a mean of 5.5 years. 

Each child was tested on conservation of equality and of inequality of 

number under control conditions, and then under either one of the two 

experimental conditions, monkey or interruption. Children were randomly 

assigned to one or the other of these so that age distribution and compo­

sition by sex of each group were approximately the same. 

Hargreaves et al's findings show that interruption condition was 

more effective than the monkey condition in producing conservation res­

ponses (approximately 88 and 56 per cent of the children respectively). 

Approximately 41 per cent of the children conserved on their first 

response under control condition. The figure was higher than the 

equivalent in the studies of McGarrigle and Donaldson and Light et ale 

Hargreaves et al suggested that this may have been a reason why the 

'success rate' in their interruption condition was even higher than 

that of Light et aI's incidental condition. Hargreaves et al continue 

that they were surprised to find that their prediction that their 

monkey condition should be more effective in producing conserving 

responses than McGarrigle and Donaldson's accidental transformation 

condition was not confirmed. Discrepancies, they suggested, may be 

attributed to socio-economic backgrounds of the samples. In spite of 

these differences, however, their findings are consistent with both 

studies upon which their research had been patterned - indicating that 

the overall frequency of conserving responses was greater in both ex­

perimental conditions than in the control. 

Hargreaves et al further state that their results from the analysis 

of changes within groups suggest that, with the exception of one group, 
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most children show a response set; having settled on a particular 

response in the first condition, they are unlikely to change it in the 

second. 

The broad pattern of their results, they conclude, lends support 

to the view that pre-operational children are more likely to conserve 

when the transformation of the task materials is made to seem accid-

ental, or incidental to the main purpose of the interaction. Their 

exceptional result suggests that conspicuously high .. success rates" 

(using accidental or incidental conditions) may be followed by normal 

lower rates of conservation responses when the task is repeated on the 

same children under standard conditions. 

Hargreaves et al (1982) suggest that the 'vital question' posed 

for Piagetian theory is whether or not this leads to the general-

isation that many instances of conservation failure in young children 

reflect some kind of performance deficit, rather than a lack of oper-

ational competence. 

They state : 

"Social and interpersonal aspects of the teat ai tuation are 
fundamental to our understanding of the child's response, 
and should not be regarded merely as surface phenomena." 

(page 78) 234 

They call upon Piaget and Inhelder (1969) to support their own 

view and quote , 

"The decentering of cognitive constructions necessary for 
the development of operations is inseparable from the de­
centering of affective and social constructions." 

page 95 

However, Donaldson (1982) remarks that a general conclusion is 

that the situation is more complicated than Piaget had supposed and 

that there are common sources of failure in conservation tests which 

his theory does not envisage. 
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CHAPTER IV 

The Relationship of Notions of Piaget and Witkin 

"The degree of correlation between field-independence 

and performance in operational tests depends on the 

prevalence of figurative data when they are an obstacle 

to the solving of the problem." 

Jo Pascual-Leone as quoted by M Huteau 
in "Dependance-independance a. llEgard 
du Champ et Developpment de la Pensee 
Operatoire", 1980, page 7. 

"The field-dependance dimension may also be identified 

in problem-solving situations that seem to require re-

structuring. In problems of this type the subject is 

asked questions about a display, the answers to which 

require him to imagine the display or himself in an 

orientation or perspective other than the one immedia-

tely present in perception • 0 • • Some of the best 

illustrations of restructuring problems come from the 

work of Piaget • " • • 

From "Field Dependence" by D R Goodenough 
in DIMENSIONS OF PERSONALITY, Edited by 
H London and J Exner, Jr., John Wiley, 
1978, page 177. 
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WitkinVs theory of cognitive style and Piaget's notion of cogni­

tive development, contends Huteau (1980), may be compared from several 

perspectives. Firstly, both theories describe the personality as a 

more or less differentiated system. Secondly, both fie1d-dependence/ 

independence and cognitive ability increase with age and thirdly, both 

theories give an important place to cognitive conflict. 

Goodenough (1978) has written of the Witkin theory that cognitive 

styles are concerned with the form rather than the content of cognitive 

activi ty. They are pervasive, stable dimensions of individual differ-

ences in the processes of perception, thinking, problem-solving and 

learning. They are primarily concerned with how we deal with inform-

ation about the world rather than with how much or how well we do so. 

Psychological differentiation theory seeks to bring together both cog-

nitive and personality aspects of development. 

It is impossible to understand the following theory of development 

writes Piaget (1910) if one does not begin by analysing in detail the 

biological presuppositions from which it stems and the epistemological 

consequences in which it ends. Indeed, the fundamental postulate that 

is the basis of the ideas summarised is that the same problems and the 

same types of explanations can be found in the three following proce-

sses 

itA) The adaptation of an organism to its environment during 
its growth, together with the interactions and autoreg­
ulations which characterise the development of the 
'epigenetic system I. (Epigenesis in its embryological 
sense is always determined both internally and externally). 

:B) The adaptation of intelligence in the course of the con­
struction of its own structures, which depends as much on 
progressive internal coordinations as on information ac­
quired through experience. 

C) The establishment of cognitive, or more generally, epist­
emological relations, which consist neither of a simple 
copy of external objects nor of a mere unfolding of 
structures performed inside the subject, but rather in-
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c) (cont.) 
volve a set of structures progressively constructed by 
continuous interaction between the subject and the 
extemal world." 

Reference has already been made to Witkin and his colleague's 

findings that field-dependence/field-independence is a function of age. 

Children are reported to develop from relatively field-dependent to 

field-independent as they advance in age. (See Figure 2, page 51). 

Piaget writes that there exist structures which belong only to 

the subject, that are built by a step-by-step process. Piaget (1910) 

states that we must therefore conclude there exist stages of develop-

mente To characterise his stages of cognitive development it is nec-

essary to integrate two necessary conditions without introducing any 

contradictions. The conditions for stages are (a) that they must be 

defined to guarantee a constant order of succession, and (b) that the 

definition allow for progressive construction without entailing total 

preformation. Cognitive stages have a sequential property, that is, 

they appear in a fixed order of succession because each one of them 

is necessary for the formation of the following one. 

Huteau's third suggestion, that cognitive conflict plays an imp­

ortant role in Witkin's theory, may be explained by considering the 

early experiments by means of which the theory was developed. Wi tkin 

and Asch (1948) were initially interested in perception of the upright 

with reference to displaced visual fields. Thus subjects were placed 

in a highly artificial situation (Rod-and-Frame Test) and asked to 

discriminate between two kinds of information, that is gravitational 

cues and visual-direction stimulation, which according to Gibson 

(1969) "do not nomally conflict". Further the Embedded Figures Test 

presents the subject with the task of analysing a field in order to 

dete~e the person's ability to overcome an embedding context. 

81 



Differentiation refers to the formal, as contrasted to the con­

tent aspects of a system and represents one of the two major character­

istics of a system, viewed from the standpoint of its formal properties. 

The other is integration. Development towards greater differentiation 

involves progress from an initial relatively unstructured state, which 

has only lim! ted segregation from the environment, to a more structured 

state, which has relatively definite boundaries, and which is capable 

of greater specificity of function. Though the development of differ­

entiation and the development of integration proceed together in 

closely interwoven ways, the achievement of a high level of differ­

entiation carries no necessary implications as to effectiveness of 

integration, adequacy of adjustment, or degree of maturity, although 

it is likely to be associated with more complex integrations. (Witkin 

et al, 1962/74). 

Central to Piagetian theory is his notion of equilibration. He 

writes (1971): equilibration constitutes a very general process. 

This process amounts, in the main, to putting up active compensations 

against outside perturbations: such compensations varying, of oourse, 

according to the levels and schemata of the subject but always bring'­

ing about a reaction to the perturbations that are experienoed or 

anticipated. Operational equilibrium, on the other hand, is essen­

tially characterised by reversibility (inversion or reciprocity) or, 

more particularly, by a stable form of compensation systems. Obviously, 

there is a continuity between the equilibrium attained and the prooess 

of equilibration itself. Inhelder summarises this concisely: "The 

states of intellectual development thus represent a constant prog'­

ression from a less to a more complete equilibrium and manifest there­

in the organism's steady tendency toward a d3namic integration. This 

equilibrium is not a static state, but an active system of compen-
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sations - not a final conclusion, but a new starting point to higher 

forms of mental development (Inhe1der 1962). 

Huteau (1980) maintains that it is possible to hypothesise that 

there will be a correlation between subjects' performance on Piagetian 

tests and degree of field-dependence. This correlation will also be a 

function of the level of difficulty of the Piagetian tasks. 

Continuing at length concerning his own studies which combine 

Piagetian and Witkin theory, Huteau writes that it is his opinion that 

the children's level of operational development is a function of age 

and that a 'ceiling' is reached - in both theories - at approximately 

age fifteen to sixteen years. This age factor, he claims, must be 

taken into consideration when looking for a correlation. 

Huteau (1980) credits Pascual-Leone's theoretical constructs as 

part of the basis for his own studies. Pascual-Leone holds that the 

work of Piaget and his Geneva colleagues differs from North American 

training studies in an important way. The American studies emphasise 

experimenter intervention in order to optimise performance. The 

Genevans, on the other hand, simply expose children to a succession of . 

tasks of varying difficulty but common structure, in order to 'render 

observable the process of spontaneous cognitive-conflict resolution' 

(Pascual-Leone 1976). 

Brown and Desforges (1979) explain that in Pascual-Leone's neo-

Piagetian theory : 

"The translation of stage incompetence into M space lim! t­
ation is equally fundamental. The young child is not denied 
certain higher order mental processes or operations. So long 
as the certain number of schemes involved in processing a 
particular operation does not exceed the child's development­
ally deter.mined M space limitation then there is no structural 
reason to deny the possibility or likelihood that the child 
will possess that operation. A scheme, in Pascual-Leone's 
view, would only be precluded from a child's repertoire if 
formal analysis of the ac qui si tion of that scheme showed that 
acquisition demanded an M space beyond the child's limitations." 
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Concerning the M space, Pascual Leone (1976b) writes : 

"I must first comment on the issue of factors which underlie 
the growth of the equilibration mechanism from one develop­
mental state to the next. According to Piaget, the growth 
in power of the equilibration mechanism (manifested in the 
increment in the size of the fields of centration and of 
equilibrium) is just a general (that is, structure-of­
ensemble) consequence of the structural learning which 
characterises development. I have suggested, however, that 
this growth in power may in part be due to the growth of 
basic cognitive resources other than Piaget's scheme struct­
ures, such as the power of mental (M) centration (similar to 
the STM or working memor,y of modern empiricist psychologists). 
In this alternative view, each level of the equilibration 
mechanism would have a numerical characteristic: the maximum 
number of schemes (M power) which the mental-centration energy 
(M) can boost (that is, "hold in mind") simultaneously in any 
given mental operation". 

Further, the distinction made by Pascual-Leone between a function-

al M space and a structural M space is a way by which individual diff­

erences are noted. The notion of field-dependence/field-independence 

is also implicated here, as field-independent subjects are said to use 

their M space to capacity (Mf = Ms) while field-dependent subjects do 

not (Mf ~ Ms ). On this basis differential effects of instructions for 

subjects of different cognitive styles have been both predicted and 

SU'Dported by a variety of studies. 

Specifically, Case and Pascual-Leone (1975) state that from a 

structural point of view, conservation tasks resemble Witkin's field-

dependence situations. They maintained that failure on certain tasks 

presented to black teenagers (Lawson and Nordland, 1975) even after 

they had been given conservation 'training', may have been related to 

the subjects' field-dependence. Lawson and Nordland had hypothesised 

that the teenagers' failure on the tasks was related to right-hemis-

pheric processing and sensi ti vi ty to misleading visual cues, basing 

their hypothesis on recent neurological studies which suggest that 

configurational material is processed primarily in the right hemis­

phere and verbal material in the left hemisphere of the brain. 
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FUrther, the degree of lateralisation is also linked to the assumption 

as Silverman, Adevai and McGough (1965) and Pizzamiglio (1974) are said 

to have shown that left-:-handed individuals show a greater degree of 

cerebral ambilaterality, while right-handed subjects tend primarily to 

process configural materials in the right-hemisphere and verbal mater­

ials in the left. 3 

Case and PascURI-Leone (1975) state that field-dependent subjects 

typically over-react to salient cues, whether these facilitate the 

correct answer to thp. task or not. Such subjects also tend to struct-

ure the task input in a 'global' rather than an'analytical' fashion. 

Thus, a subject's degree of field-dependence is assumed to affect both 

the subject's 'tendency' to activate schemes which are set off by 

visual cues and his 'tendency' to use less than his full mental (M) 

space. 

Hence, children who are highly field-dependent, when b~ven con-

servation tasks can be expected to give wrong answers although they 

may have already developed necessary skills for answering correctly. 

Case and Pascual-Leone remark : 

"First of all, the salient visual cues present at the time 
when the question is asked are clearly misleading: one of 
the objects almost invariably looks larger than the other. 
Second of all, an answer based on the salient visual appear-

3 Case and Pascual-Leone (1975) did state that their neo-Piagetian ex­
planation was not incompatible with the hemispheric one of Lawson and 
Nordland. Work was reported by Oltman, Ehrlechman and Cox (1977) as 
well as Zoccolotti and Oltman (1978) which gives evidence of the re­
lationship between differentiation and hemispheric lateralisation. 
Zoccolotti and Oltman by means of tachistoscopic presentation found 
relatively field-independent 18-30 year old males showed a signifi­
cantly right-visUal field advantage in reaction-time in a letter dis- . 
crimination task, while relatively field-dependent subjects did not 
show a significant hemifield difference on either task. The results 
are interpreted as indicating a link between Witkin's concept of 
psychological differentiation and differentiation at the neural level, 
as manifested by specialisation of function of the cerebral hemi­
spheres. 
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ance of the objects requires less mental-space than the one 
based on the fact that the objects were equal a few minutes 
earlier, and that nothing has been added or subtraoted. 
Taken together, these two factors are so compelling, that 
college students who are highly field-dependent often fail 
the more difficult conservation tasks (area, weight, and volume), 
even though their IQ's and GPA's are normal". page 545 

Two other ideas of Pascual-Leone deserve mention. First, his 

belief that American studies emphasised experimenter intervention in 

their attempts to maximise children's performance while the Genevan's 

simply 'expose' the children to a succession of tasks of various levels 

of difficulty, but of common structure in order that they may observe 

the process of spontaneous cognitive-conflict resolution. 

Second, it may be that Pascual-Leone's discernment of this diff-

erence between the Americans and the Genevans led him to formulate the 

idea of 'learning loops' as an elaboration of the Genevan method. He 

chose a basic sequence of items a1, a2, a
3 
••• so that they shared 

a common struoture, graded from most difficult (a1) to least difficult 

(a
3
). Then these items were presented to the child in the order a1, 

a
2

, a
3
• The child might fail on a1 and a2, but succeed on a

3 
as it 

was the easiest, often demanding little knowledge and having strong 

contextural cues. Successive retesting of a1 and a2, returning fre­

quently to a
3 

as necessary, is termed the 'learning loop' and often 

allows the child to discover correct solutions to the more difficult 

items (Pascual-Leone, 1976a). 

Huteau (1980) reviews a variety of studies in which operational 

cognitive development and field-dependence/independence have been 

contrasted and attempts to answer two questions, which are really the' 

same, but approached from different perspectives : 

1) Can Piagetian theory enrich our knowledge of field­
dependence/field-independence? Namely, does it give us 
a better understanding of the nature of individual diff­
erences which characterise cognitive style? 
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2) Can Witkin's theory, while extending its field of appli­
cation, co~tribute to refining the definition of cognitive 
development by introducing a dimension of individual 
difference which allows better understanding of the dev­
elopment phenomena? 

Huteau maintains that it is possible to give a 'positive' answer 

to these questions. 

The work of Fleck (1972) is cited in which Piagetian conservation 

tests of number, substance, weight, continuous and discontinuous quant-

ities and two-D space were given to children of three age groups 

(Nursery, First and Second Grades). These children were also admini­

stered the Embedded Figures Test and classified as either field-

dependent or field-independent, according to the 'median' performance 

on the CEFT. Fleck found a significant correlation between conserv-

ation scores and field-independence scores. 

Dolecki (1976) using only four conservation tests, substance, 

weight, number and two-D space, found a very high correlation between 

scores on the Piagetian tests and the CEFT scores when he administered 

these to children in their first year at school. However, two-thirds 

of his sample were given instructions of 15 minutes duration, daily 

for the entire year using Project SEE, a perceptual, analytic training 

programme designed for kindergarten and first-grade children. Another 

group were g1 ven the same training for a two year period. Significant 

one-year and two-year training effects were found on conservation and 

CEFT performance both before and after covariance adjustments were 

made for a number of entry-level variables including reading readiness 

skills. 

Citing other studies, Lawson and Wellman (1977), Forsberg (1973), 

Finley et al (1977), Bowd (1977), as well as his own work, Huteau 

states : 

"De l'ensemble de ces travaux, il ressort assez clairement 
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que les sujets independants du champ accedent aux conser­
vations plus tot que les sujets dependants du champ. Tout 
se passe comme si Ie fait d'etre relativement dependant du 
champ constituait un frein a la manifestation d'une con-
duite de conservation. II· page. 19 

"hom the sum total of these works, it emerges quite clearly 
that field-independent subjects acquire conservation earlier 
than field-dependent subjects. It seems as if the fact of 
being relatively field-dependent acts as a brake on the 
acquisition of conservation". page 19 

Huteau remarks that the most systematic studies concerning hori­

zontal/vertical co-ordinates have been done by Pascual-Leone (1969) 

and remarks that by changing conditions under which the task was admin­

istered (using either an actual bottle or graphic representation 

against a neutral background of horizontal or vertical lines). Pascual-

Leone manipulated the figural factors by choice of experimental con-

di tions and his results show that these factors are, at least in part, 

responsible for differences in efficiency between field-dependent and 

field-independent subjects. Field-independent subjects were able to 

represent H/V co-ordinates more accurately than field-dependent subjects. 

This finding held for adult groups as well as for samples of children. 

In the studies using adult subjects field-independency was evaluated by 

administering the Rod-and-Frame-Test (RFT), the Drawin€-Of-a-Man (DAF) 

and the WArS Analytical Index (cubes and assembling of objects). As 

with children, the results of the tests were totalled to yield an over­

all index of cognitive style. 4 

Oi ting the work of Denforth and Hodges (1975) and of Pascual-Leone 

( 1969), Huteau remarks that children's difficulties with the wa ter-in-

4 This index differs, however, from that described by Witkin et al 
(1962/1974) in which they report combining coefficients of stability 
for perceptual tests scores of the BAT, RFT and EFT to form an INDEX 
plus add! tional tests, Rorschach, TAT, figure-drawing test and 
miniature-toys-play test as the means by which they assessed for 
cognitive style. 
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the-jar task (horizontal co-ordinates) are related to both perception 

and cognitive abilities (as they are in the process of constructing 

their horizontal/vertical reference system), whereas difficulties of 

adults are more likely to be essentially related to perception. (It 

is not clear as to why Huteau felt adults' failures would be related 

to perception. MOdgil (1976) reports some rather confusing research 

results in relation to study of systems of reference. Piaget and 

Inhelder claim that horizontality and verticality are synchronous 

while this view is challenged by Beard (1964). Mackay, Brazendale 

and Wilson (1972) studied the development of the concept in children 

ages seven, eight and nine years. They reported that children may be 

seen as developing one concept prior to another, depending on the 

tests selected. A further finding reported by this team was that the 

children in their study did not reach a level in the development of 

these concepts as expected by Piaget of nine-year-olds. 

The study of the concepts of horizontali ty and verticality is 

also reported by MOdgil (1976) when College students were used as 

subjects. Rebelsky (1964) reported that some college students who 

should be expected to have mastered the concept of horizontality, had 

not. Further studies of Thomas, Jamison and Hummel, (1973) suggest 

that College students may in fact have difficulty learning this con­

cept. They reported two experiments with College women who were 

judged not to know water is horizontal did not learn on tasks speci­

fically designed to elicit self-discovery of the concept. Certainly, 

they wrote, it would be expected that the subjects had mastered the 

necessar,y concrete operations and had received sufficient relevant 

experience through training. The fact that acquisition of the wate~ 

level principle m~ be especially difficult for some persons yet very 

easy for others, and the fact that there were very large and signifi-
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cant differences between the proportions of judged naive college men 

and judged naive college women, may suggest the involvement of some 

biological mechanism (Thomas and Jamison (1975), Page 43). 

Outlining studies of Pysh (1970) and Mitchelmore (1974) in which 

children of several age groups were asked to draw telegraph poles along 

a winding road in perspective, Huteau writes that the more field­

independent subjects drew the Vertical better, but the relationship 

between this ability and field-independency was not always significant. 

Having examined an extensive body of research relating cognitive 

style and Piagetian measures of cognitive development, Huteau (1980) 

suggests that it is possible to draw a general conclusion that field­

independent subjects succeed better than field-dependent in those con­

servation tasks and other Piagetian tasks which depend upon spatial 

representations. This general rule does not always hold, however, for 

Piagetian tasks involving logic of classes and relationships. 

Pascual-Leone's (1969) study of logical classifications in relation 

to degree of field-independence is discussed by Huteau. Pascual-Leone 

presented ~year-old subjects with tokens of different shapes and 

colours (5 blue circles and 2 red and 2 blue squares) and asked the 

children if 'all the circles are blue' or 'are some blUe ones circles?'. 

Pascual-Leone's results were correlated with a general degree of field­

independence, but the correlation was not very high. Further, four 

tests of field-dependence/independence were used and significance was 

not shown for two of the four measures, (that is, the RFr and DAF). 

Non-significant correlations were also reported (according to Huteau) 

at different scholastic levels, between performances in logic of 

classes and relations by Grippin et al (1973) and Finley et al (1977)~ 

Huteau reports on a study of logic of relationships which he carried 

out in conjunction with Rajchenbach (1978) in which seriation of set 
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squares was studied with subjects age from six to seven years old. 

There was no significant difference between those who produced correct 

seriations and those who failed in tests ~f cognitive style (DAF and 

CEFl') • 

The relationship between performance on Piagetian tasks and cog­

nitive style is more clearly seen in studies where a battery or range 

of Piagetian tasks are administered to the same subjects. It also 

seems eveident that the Piagetian distinction between figurative know­

ledge (that which focuses on the external, figural aspect of an event 

in a static manner, closely tied to a particular accommodation as il­

lustrated in perception, imitation, image or memory) is conceivable 

only within a framework of operative knowing (Furth 1969). Further 

this operativity (as contrasted with figurative knowledge) implies the 

action aspect of intelligence at all periods, including sensory-motor 

intelligence. Operativity is the essential, genera1isab1e structuring 

aspect of intelligence insofar as knowing means constructing, transfor­

ming, incorporating (Furth 1969). These aspects of knowing may be an­

alogous to the characteristics of field-dependence/field independence. 

Thus Huteau (1980) suggests it might be claimed that there is not 

a general development within the child, but rather, regional develop­

ments which are not necessarily synchronised. Fie1d-dependent subjects 

would appear to 'lag behind' in all areas of cognitive development 

which depend. heavily upon, or were related to domains in which the 

figurative and operational modes of knowing are in con£lict. In areas 

where the figurative and operational modes of knowing are not in con­

flict, there should be little, if any, difference between fie1d-depen­

dent and field-independent children's performances. There is, in 

Huteau's opinion, little sense in (or basis for) assigning children to 
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a general level of development. 

Further, it is his view that there may be a second interpretation. 

There does exist a general level of development, but the situations 

used to assess such development are not adequate as the observable per-

formances are not solely determined by the children's level of compe-

tence, but by a whole series of factors, one of which is the subject's 

cognitive style. 

Bowd (1975) discusses notions of Piagetian 'egooentrism' as 'an 

embeddedness of one's own view' (Piaget, 1969) and a general lack of 

differentiation (Piaget, 1969). Bowd notes the similarity of the 

terms in these definitions when compared with Witkin's definitions of 
/ 

cognitive style. 

Bowd decided to investigate these two characteristics of 'egocen-

tricism' and 'field dependence' as they appear to share a concern with 

the overall structuring of perception. He anticipated a relationship 

between measures of field-dependence and perceptual egocentrism. 

Further he aimed to discover whether perceptual aspects of egocentric-

ism could be related to intelligence. 

Bowd accepted on the authority of other investigations (Goodenough 

and Karp, 1961; Elitcher, 1967) that there existed a relationship 

between field-dependence and intelligence for several age and ability 

groups, but little evidence had been documented for the early child­

hood years. Thus he administered tests of inductive reasoning (Raven's 

Progressive Matrices, Piagetian type egocentricism tests in which the 

child chooses pictures of·objects in relation to physical position of 

another person); and the Witkin CEFT and DAF were administered to 

fifty-three children aged five to six years. 

Bowd (1975) reports that both field-dependence measures showed a 

moderately high correlation with the Raven's Matrices test of inductive 
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reasoning. The Piagetian tasks, however, did not correlate 

significantly with the reasoning test although it did so with 

field-dependence. Field-dependency and perceptual egocentricism 

showed a linear relationship. Details of Bowd's findings will be 

further discussed in relation to the findings of this writer's results. 

Summary of Review of Literature 

Witkin and his colleagues have been developing their theory of 

differentiation or oognitive style for some thirty years, attempting to 

relate thought processes and mental operations to the individual's 

personality traits. 

The manner in which persons perceive has been greatly extended by 

research and various studies to embrace a style of cognitive functioning 

in reference to the process of information exchange between the 

individual and his environment. A person with a 'global' or field­

dependent style of cognitive functioning tends to submit to the dominant 

organisation of a field and to experience items as fused with their 

baokgrounds. The person considered to peroeive in the 'analytioal' or 

field-independent style of cognitive functioning experiences items as 

separate or distinot from their backgrounds and is able to overcome the 

influence of the embedding context. 

Witkin and his colleagues (1977) claim people are self-consistent 

in mode of field approach across a wide variety of situations and that 

their theory has implication and application as regards socialisation 

factors, education and culture. Much of the work they cite has arisen 

from cross-sectional and cross-cultural studies which vary greatly in 

design and purpose. For example, Bauman, 1951; Faterson and Witkin, 

1970; Witkin, Goodenough and Karp, 1967, report studies as evidence 

that people are likely to be stable in their preferred mode of per­

ceiving even over many years. Witkin and Berry (1975) claim results of 

93 



recent cross-cultural studies show that sex differences in field­

dependence/independence may be uncommon in mobile, hunting societies 

and prevalent in sedentary, agricultural societies. Okonji (1972) 

reports that he is aware of the limitations of Witkin's formulations 

and the conflicting nature of the evidence it has yielded. Yet he 

supports the theory as the one currently best able to identify the 

effects of child rearing practices on cognitive development (Lloyd 1972). 

Piagetian research - both for and against the Genevan position -

appears to have been given a new impetus in recent years. Critics are 

as vociferous as ever (Boden, 1982, Brainerd, 1978; Brown and Desforges, 

1982). The Genevans (Bovet, Parrat-Dayan and Deshusses-Addor, 1981; 

Inhelder, Sinclair and Bovet, 1974) continue to maintain that North 

American researchers have misinterpreted Piaget's aim and purpose which 

was always to study the way in which children ac~uired knowledge. 

Pascual-Leone has devised his own neo-Piagetian theory and appears to 

take a middle stance, criticising and defending the Genevans simultaneously, 

as well as highlighting the discrepancies of other North American 

educationalists in comparison with the work of the Piagetians. 

Buck-Morss's (1975) historical, philosophical argument concerning 

the views of Piaget could well be applied to work of a variety of 

researchers. Her opinion that Piaget's theory expresses a socio-economic 

bias may influence work of future researchers and might be cited as a 

reason why early Piagetian studies have been difficult to replicate as 

there has been so much change in life styles and environments of subjects 

used in early studies as compared with today's subjects. 

The recent Anglo-Saxon approach to Piagetian research seems to be 

taking a more optimistic and productive outlook. Perhaps, it has been 

possible to view both the Genevan and American work from their island 

perspective. It appears, as well, that there is a respectful dialogue 

among workers - a sharing - as well as co-operative planning of studies 
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from a number of centres in the United Kingdom. The contributions of 

Bryant (1982), Donaldson (1978, 1982), Nisbet and Entwistle (1982), to 

cite but a few contributors, seem to be adding a new dimension to their 

studies, that of context of situation. Their results lead one to 

wonder if their methods and attempts to understand children were applied 

as well to the adult world, yet another interesting avenue might arise. 

There are still wide variations in results, but the general consensus 

as expressed by Desforges (1982), is that Piaget's theory will have to 

do as a framework until something better comes along. 

As well as formulating his neo-Piagetian framework, Pascual-Leone 

(1969) suggested a relationship between the theories of Witkin and Piaget. 

Huteau (1980) has recently researched the similarity between the two 

theories, suggesting that they correspond especially in two ways: in 

form, as in both conceptions personality is described as a more or less 

differentiated system; and in function, as the ability to overcome the 

figurative (perceptual) aspects of problems is important in each of the 

theories and is seen to develop with age. It is this correspondence of 

the two theories which is being investigated in this study. The first 

four Piagetian tasks (Length and Area Conservation) were chosen as they 

appear to demand of the children the ability to overcome the figurative 

aspects of the materials which are used in the test situation. A 

detailed analysis, description and explanation of the tasks follows in 

Chapter V. 

Huteau reports as a result of his own studies that there is a 

relationship between field-dependence and Piagetian conservation tasks 

which require re-structuring, but not with Piagetian tasks concerned 

with logic of classes and relations and some combinatory tasks. Bowd's 

(1975, 1971) studies produced conflicting results. 

Another common feature is that both are fraught with methodological 

problems, especially if the early experiments which are given as evidence 
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to support the theories' claims are viewed in the light of some 

issues recently raised concerning the context of research methods and 

techniques. 

Cautions have been given as to unqualified acceptance of either 

Witkin's or Piaget's early studies. However, there is still sound 

basis for proposing a relationship between Piagetian tests of 

conservation which are dependent for successful accomplishment on 

spatial ability and Witkin and his colleagues' studies of field­

dependence/independence. 

Recent work of Donaldson (1978, 1982) and her co-workers 

concerning the presentation of Piagetian tasks to young children seems 

also to suggest that the form or style in which the Piagetian tasks 

are administered maybe linked to an aspect of the Witkin theory which 

holds that field-dependent persons process information of a social 

nature more easily than do field-independent persons. 

Further, it appears that only a small amount of work has been 

done attempting to link the two theories with children of the five to 

seven plus age group. 

Thus it was considered that a relationship may exist between 

young children'S performance on Piagetian tasks and their response 

to measures of cognitive style. 



• 

General statement of Hypotheses. 

1. Children who are assessed as 'field-independent' functioning, 
by means of Witkin et a1 (1911) CHILDREN'S EMBEDDED FIGURES 
TEST, will score higher overall on Piagetian tasks than 
children assessed as 'field-dependent'. 

2. In further administrations of the Piagetian battery, children 
initially classified as 'field-independent' by means of Witkin 
et a1 (1971) CHILDREN'S EMBEDDED FIGURES TEST, will show 
fewer regressions on their Piagetian test scores than 'fie1d­
dependent' children will exhibit. 

3. As the three units of the Piagetian tasks have been organised 
into a 'personal' and 'impersonal' method of presentation, it 
is further anticipated that there may be a relationship between 
scores of 'field-independent' children and the 'impersonal' 
method of presentation. 'Field-dependent' children may score 
higher on tasks which are presented in a 'personal' or social 
manner. 
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CHAPrER V 

METHODOLOGY 

" . . . In our opinion, every method 

is good, and at 'the same time, one sided; 

each of them is convenient for a certain 

pupil and for a certain language and 

nation". 

From TOLSTOY ON EDUCATION 
University of Chicago Press, 
1967, page 52. 
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Pilot Study 

Two studies of children's mathematical abilities laid a found­

ation for this present research. The first considered the effect of 

structural mathematics training upon children's (Mean age: 5 years 3 

months) acquisition of conservation of discrete quantity (Van Arsdel 

1972, unpublished manuscript). The second investigated the develop­

ment of the concepts of distance, length, area and horizontal/vertical 

co-ordinates over a two year period (Van Arsdel 1978, MlOO. thesis). 

Results of these studies suggested the development of children's 

mathematical concepts did not alw~ follow the pattems proposed in 

Piagetian literature. 

In the lisbt of these findings, during Februa.ry- and March, 1979, 

an in! tial battery of Piagetian tasks (length, area and horizontal/ 

vertical co-ordinates), standardised tests from the British Ability 

Scales (Block Design and Matching Lette~like Foms), Frostig Test of 

Visual Perception and Witkin measures of cognitive style (Children's 

Embedded Figures Test and Draw-a-Figures Test) were given to a group 

of fifteen children, aged six to nine years, in a Midlands ~chool. 

The subjects of this pilot study were chosen from this age bam. to 

provide infomation of the type of response which misbt be expected 

across the age range. Film and scnmd tapes were made of the experi­

menter administering the tasks to one child. 

The tests used in the pilot study required at the minimum one­

and-a,-half hours per child to aAm1nister. Three tests, the Block 

Design, Matching Lette~like Feme and Frostig's Test of Visual 

Perception were reported in their Jnanuals as measurlng the same or a 

similar ability. It was necessary' to limit administration time of 

the tasks for two reasons. First, the writer planned to administer 

all tests herself, and second, children of the age range required for-
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the study cannot be expected to concentrate for too long a period on 

such demanding tasks in a one-to-one testing situation. 

Results of the pilot tests suggested that the children at the 

upper age range of the group tested (nine years old) easily achieved 

the first four of the Piagetian tasks (length and a%ea conservation 

tasks) and led to the decision that testing begin with children of 

five plus to six years of age. Frostig's Test of Visual. Perception 

and the British Ability r.tatching Letter-like Fo:rms tests were both 

time consuming to administer and were achieved by even the youngest 

subjects of the pilot group with reasonable ease. Hence it was det­

er.mined that the Block Design test would be a more useful assessment 

measure of the children's visual-perceptual abilities as the research 

design was to be long:!. tudinal. 

The analysis of the sound tape highlighted several slight verbal 

variations in the experimenter's admjnistra.tion of particular tasks 

wi thin the Piagetian battery. steps were taken to standa.rdise these 

presentations. Further, the film helped dete~e a u.rstem for seat­

ing the child comfortably as well as ensuring that the materials which 

the experimenter required for the administration of the tests could be 

used easily and accurately without distracting the child. 

The group of tests used in the pilot study were ultimately cond­

ensed to six Piagetian tasks, the British Ability Scales Block: Design 

test (which is reported to measure viSual/motor perception as well as 

giving an indiqation of level of intellectual maturity), ani the Wi tldn 

measures of cognitive style. 
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• 

Main Study 

A common factor of spatial ability has been reported by a variety 

of researchers as being related to both Piagetian and Witkin's theories. 

Witkin and Goodenough (1977) cite the conservation tasks used by Piaget 

and Inhelder (1962) as clear examples of restructuring tasks. Witkin 

and Goodenough hypothesized that such tasks will be easily accomplished 

by subjects they identify and term as field-independent. They refer, 

as well, to studies of Pascual-Leone (1969) and Willemsen, Buckholz, 

Budrow and Geannacopulos (1973) who reported that successful performance 

on Piaget's water-level problem (representation of horizontal co-ordinates) 

was also related to RFT performance which is considered a measure of 

field-dependence. Huteau (1980) has reported a similar relationship 

between field-dependency and Piagetian conservation tasks. 

It is the opinion of Witkin and his colleagues (1977) that the 

dimension of cognitive style should be considered in relation to the way 

in which students learn. They propose that relatively field-dependent 

people are particularly interested in and selectively attentive to 

social aspects of the environment. They report that such field-dependent 

persons are better at learning and remembering material with a social 

content. Messick (1982) updates and concisely states the group's position 

that cognitive styles also typically embrace personalities and not merely 

cognitive consistencies, as in the instance of field-independence versus 

field-dependence, where the field-independent person is characterised as 

analytical, self-referent, and impersonal in orientation and the field­

dependent person as global, socially sensitive, and interpersonal in 

orientation. 

Thus it was hypothesized that a relationship may exist between 

children's performance on Piagetian tasks and their response to measures 

of cognitive style. More specifically, 
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1. Children who are assessed as field-independent functioning, by 
means of Witkin et al (1971) CHILDREN'S EMBEDDED FIGURES TEST, 
will score higher overall on Piagetian tasks than children 
assessed as field-dependent. 

2. In further administrations of the Piagetian battery, children 
initially classified as field-independent by means of Witkin et al 
(1971) CHILDREN'S EMBEDDED FIGURES TEST, will show fewer regressions 
on their Piagetian test scores than field-dependent children will 
exhibit. 

3. As the units of the Piagetian tasks have been organised into a 
personal and impersonal method of presentation, it is further 
anticipated that there may be a relationship between scores of 
field-independent children and the impersonal method of presentation. 
Field-dependent children may score higher on tasks which are presented 
in a personal or social manner. 

Research Design 

The study was longitudinal in design and testing of the total sample 

extended over a three-and-a-half year period. Each subject was observed 

over a period of eighteen months because of a staggered sequence of 

testing. 

The battery of six Piagetian tasks, Witkin's CEFT (Children'S 

Embedded Figures Test) and DAF (Draw-a-Figures Test) were administered 

once at three different testings to the first section of the sample 

(N
1 

= 13). Two other sections of the sample (N2 = 28, N3 = 24) were 

administered these tests at intervals of approximately three months, 

four times. A segment of N2 (N2L = 9) were administered the battery 

a fifth time to check stability and consistency of earlier results. 

The British Ability Scale was administered to the N1 section of the sample 

at their second testing, while N2 and N3 sections were mainly administered 

the BAS at both the first and third testings. 

The total sample numbered sixty-five subjects, thirty-nine boys 

and twenty-five girls. 
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Subjects 

Two schools were chosen as sources for a random sample of cbildreQ 

to ensure that the total sample was composed of individuals fmm a wide 

range of backgro'lmds. The Headteacher of each school selected the 

class group with which the study could be conduoted. Testing of the 

total sample was organised in a 'staggered sequence', but at the init­

ial testing of each sample the subjects were within age range of five 

years and ten months and seven years. The mean age for the total sam­

ple at the first testing was six years four months. At the first test­

ing all children were classified as second year inf'ants, that is, each 

child had spent at least two terms in school. 

School A 

School A was located ina large village approximately seven miles 

outside Northampton town centre and provided. a very stable set of sub­

jeots. Twenty-eight ohildren were tested. during the spring of 1980 

and when the experimenter retumed in Januro:y 1982 to do a fifth 'spot' 

check of part of the group, only one child. had moved. These children 

were representative of the usual social and economic Ehglish family 

backgro'lmds. One child. was especially difficult to teach. The teacher, 

however, took special measures to help this child progress and wanted 

him to take part in the study. As it is common opinion that pri.ma.rjr 

classes will contain one or two such ohildren, this child's results 

have been included in the data for this study. 

School B 

School B was located near the town centre and conversely provided 

a much more mobile set of subjects. Children moved a~ from the area 

to other parts of the CO'lmty or CO'lmtr,r. A few went on holi~ out of 
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the co'tmtr,r and retumed to school after long absences. While mazlY of 

the children came from homes where father was either a skilled or semi-

skilled worker, there were also children whose parents were profession-

ally highly trained. 

This school provided the first and third sections of the sample, 

N1 = 13, N3 = 24. The first section was tested at three to four month 

intervals from September 1979 to July 1980. The third section was 

first tested in September 1980. A fourth and final testing was con­

ducted with these children in December 1981/January 1982. 

Section two (N2 = 28) was drawn from School A as described above. 

The following table shows testing dates and mean ages of each section 

of the sample at the first testing. 

MEAN AGE :FUR Su:s.m:;TS AND TmTnm DATES BY SIDrrONS 

SECTION SCHOOL TESTING 1 TE3TING 2 Tl!STING 3 TE:3TING 4 TESTING 5 

N1 = 13 B 

DATE Nov/Dec Feb/Mar July 1980 - -
1979 1980 

MEAN AGE 6:2 6:5 6:9 

N2 = 28 A 

DATE June/July Octj'Nov Feb/Mar June/July Janu.a.ry 

1980 1980 1980 1981 1982 

MEAN AGE 6:8 6:11 7:1 7=4 7:10 

N3 = 24 B 

DATE Feb~ J'tme/JuJ.y Sept/Oct Dec/Jan -
1981 1981 1981 81/82 

MEAN AGE 6:2 6:5 6:8 6:11 

TABLE 3 
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School A provided reading ages linked to its Composite Reading 

Scheme and results of the County's 'Screening Children at Five Years 

of Age Programme' which had. been SJ3m1nistered to all children during 

their Reception year in School. 

School B provided reading scores and Teacher's Yearly R~rts for 

children in Sections N1 and N,. 

Procedure 

A. Choice and Justification of Assessment Instruments 

1) Piagetian Tasks 

Six Piagetian-type tasks were chosen from a group of tests 

used in the earlier study (Van Arsdel 1978). The tasks used in this 

earlier work were chosen from four areas; that is, tasks reported to 

assess Y0lmg children's abilities to conserve distance, length, area 

and acquisition of horizontal/vertical frames of reference. 

As preparation for the present study two hierarchical arrangements 

were made of the fourteen tasks used in the previOUS study. 

Arrangement 1: Tasks were ordered from least difficult to most 
difficul t by referring to the percentages of 
children who had. successfully completed each of 
the tasks over the period of the previous study 
(Van Arsdel 1978). 

Arrangement 2: The writer by a) consulting Piagetian literature 
which describes and reports work with children 
using these specific tasks, b) analysing the 
complex! ty of the tasks and the visual/perceptual 
demands which successful accomplishment demanded., 
and c) consulting records of children's indi vid­
ual verbal responses to the tasks, made another 
ordering of the achievement of the tasks from 
least to most difficult. 

There was much correspondence between the two lists. Two tasks 

were chosen from three of the mathematical areas which depended upon 

the child' s visual perception of the situation. Percentages of child­

ren who had. achieved the paired tasks in the earlier study were in close 
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agreement. 

The following six tasks were chosen: 

Area 1 Related to Conservation of Length 

1. Conservation of length with distortion of shape. 

2. Length of lines and coincidence of their extremities. 

Area 2 Related to Conservation of Area 

1. Conservation of area. 

2. Conservation of area outside a closed perimeter. 

Area 3 Related to ACquisition of Horizontal/Vertical Frames of 

Reference. 

1. Understanding vertical/horizontal frames of references 

(Water level in rotating jar). 

2. Understanding vertical/horizontal frames of references 

(House on hill). 

Reference was made earlier to the distinction between conservation 

tests of 'equivalence' and 'identity'. Following Elkind's (1961) 

definition of the terms, the first of the conservation length tasks above 

might be considered as 'equivalence' type and hence the less difficult 

of the two tasks. A careful comparison and analysis of the two tasks of 

length conservation suggests, however, to this writer, that in actuality 

the level of difficulty of the length conservation tasks is of a similar 

nature - although not of an identical difficulty - as the mental steps 

necessary to successful completion of both tasks appear to be of an 

equivalent nature. 

Piaget, Inhelder and Szeminska (1948) claim 'object constancy' must 

underline measurement of length. However, qualitative conservation of 

length will first appear as and when there is coordination of subdivision 

and order of position. Both tasks used in this study were described by 

these authors as useful in investigating a child's ability to understand 
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and coordinate the subdivision of a length of a line (or a strip of 

paper) in relation to change of position. 

The first task, conservation of length with distortion of shape, 

utilized two paper strips 30 centimetres in length and 8 millimetres 

in width. The following framework is given to aid the comparison and 

analysis of the two conservation of length tasks. 

1 • 

2. 

Action which Experimenter must 
elicit from child for each 
step of task 

Child is shown two strips and 
told they have been prepared 
to same dimensions. 

Child is asked to verify that 
two strips of paper are of 
identical length. 

Child is asked to choose one 
strip. 

Child's mental activity 
necessary to accomplish 
each step successfully 

a. Child required to accept 
and store information. 

b. This action demands a 
straight, simple perceptual 
judgment or comparison of 
two strips. 

c. An easy task of choosing one 
item from two which are the 
same. 

The experimenter then cuts the strip not 
chosen by the child into four pieces and 
places these pieces in an open box-like 
formation. 

Child is asked to compare the 
uncut strip with the box-like 
formation constructed b.y the 
experimenter. 

Child is asked if the strips are 
still the 'same'. 

d. A judgement is necessary on the 
part of the child which could 
be made in relation to a variety 
of factors and which could 
differ from child to child. 
The judgement demands that the 
child retain mentally his/her 
initial view of the uncut strip 
or be able to reconstruct in 
his/her mind in order to 

e. compare this 'reconstructed' 
image with the straight strip 
he/she holds. 

The successful completion of these tasks requires an initial act of 

understanding and storing of information followed by two simple and then 

two further more complex mental actions on the part of the child. 
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The second task, length of lines and the coincidence of their extre-

mities, was presented to the children by means of a card upon which two 

pieces of wool had been glued. One piece of wool was straight (hence 

the shorter piece of the two) while the other was undulating. Both 

pieces had identical endpoints. 

1 • 

2. 

4·. 

5· 

Action which Experimenter must 
elicit from child for each 
step of task. 

Child is given explanation a. 
concerning two lengths of wool. 

Child is asked to choose a b. 
path and a mouse. 

Child is asked to place c. 
his/her 'mouse' on his/her 
'path' • 

Child must compare length of d. 
two paths and, 

relate this to the mice e. 
travelling the paths and 
d~ne which mouse would 
come to the end of the path 
first. 

Child's mental activity 
necessary to accomplish 
each step Buccessfully. 

Child is required to accept 
and store this verbal 
information - which contains 
an element of fantasy. 

Choice must be made of two 
items, (one 'mouse' from two 
which are the same, and one 
'path' from two which differ). 

Simple physical act of placing 
mouse on chosen path which 
requires ability to follow 
directions. 

Child must recognise that the 
undulating 'path' is longer 
when stretched out than the 
straight path. Child must be 
able mentally to 'stretch' the 
undulating path. 

Child must judge that 'mouse' 
travelling 'straight' path would 
have a shorter distance and 
hence arrive first. 

This second task appears to require an initial act of receiving and 

storing information followed by two simpler tasks of choice (as well as 

the physical act of placing the 'mouse' on the 'path') followed by two 

more complex acts of mental reasoning. 

The first three steps of both tasks one and two make approximately 

the same demands on the children and are simple mental operations for 

children of the age used in the study. The fourth step in each of the 
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two tasks appears the crucial one and demands a more complex comparison 

and judgement. In task one, the child has in view the second uncut 

strip and must be able to reconstruct mentally the cut and re-positioned 

piece used by the experimenter in order to make his/her judgement. 

After mentally reconstructing the cut strip, the comparison is between 

two items which are the same. 

In task two, the child has before him/her two 'paths' or pieces of 

wool which he/she has not seen in any other formation. It is necessary 

that he /she mentally re-position the undulating piece and compare this 

with the straight piece in order to answer successfully. In all instances 

the children were required to justify their answers, hence it was possible 

to ascertain the thought process of each child. 

In both tasks one and two, the child is asked initially to process 

and store information, followed in each task by two further simple mental 

acts (a perceptual verification and a choice in task one while in task 

two, two choices are reqUired, one from two identical objects and the 

other choice from two objects which are not the same). The next step 

in both tasks requires a mental transposition of the materials presented; 

that is, in task one the cut strips must mentally be reconstructed to 

match the uncut strip which the child has in his/her possession, while in 

task two the undulating wool must be stretched out to its full length 

in order to be compared to the straight piece of wool also in view. 

step four in both tasks requires the child to judge whether the two 

items (one of which must be transformed mentally) are the same or not. 

The final step in each situation demands a verbal statement (or physical 

act of indicating)whether the strips of paper or the paths are the same 

or different. The mental activity required of the child for the successful 

accomplishment of the tasks appears similar in demands made as regards 

mental activity, although not identical. 

109 



Some might argue that task two demands a higher level of mental 

activity than does task one as the child had not previously seen the 

undulating piece of wool in a straight position. However, it might 

be counter-argued that having seen (as in task one) that both strips 

were the same length, the child was (in task one) puzzled and confused 

by the adul~s questions in the situation (Donaldson 1980, 1982). It 

might also be noted that task two may be classed as 'identity' type 

conservation situation and hence considered by Elkind (1967) to be less 

difficult than 'equivalence' type situations. 

The second section of Piagetian tasks concerned with conservation 

of area will be analysed as were those of the length section. 

The first task, conservation of area, consisted of showing the 

child a set of wooden pieces which could be placed in a variety of 

formations, but which were initially shown in the positions of congruent 

squares. 

1. 

2. 

Action which Experimenter must 
elicit from the child for each 
step of the task. 

Child is invited to take from a. 
square box two triangular and 
two rectilinear pieces of wood 
which can be combined to form 
two congruent squares. Child 
is also invited to take out a 
standard square and his attention 
is drawn to fact that some pieces 
are green colour, others crimson. 

Child is next directed to place b. 
one triangular piece with one 
rectilinear piece - thus 
regrouping the two squares 
which he has constructed. . This 
action is aided by the fact that 
the child is now putting two 
pieces of the same colour together. 

The child is asked to compare c. 
this 'new' arrangement with 

. the standard square (in View) 
and tell if the new formation 
covers the same amount of space 
or 'room' as the first. 
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Child's mental activity 
necessary to accomplish 
each step successfully. 

Simple act of recognition, as 
pieces are named by experimenter, 
of place shaped objects; combined 
with physical act of taking from 
box and placing on the table to 
make two squares similar to 

standard square. 

Ability on part of the child is 
needed to recognize shape and 
colour as well as to follow 
directions for re-grouping the 
shapes. 

Child must make a perceptual 
and/or logical judgement of the 
'new' area in relation to the 
standard square still in view. 



The successful completion of this task demands mental acts of shape 

and colour recognition, ability to follow simple directions and 

regrouping of the pieoes manually, as well as a final more complex 

comparison and judgement of the amount of space covered by both 

formations. Specifioally, this task requires three individual ident-

ifications of plaoe shapes, reoognition of two colours, ability to 

re-group these shapes by following directions and the complex final 

judgement - or summed as six simple mental steps followed by a final 

oomplex aot of either perceptual or logical judgement. This task might 

be classified by Elkind's criteria as 'equivalenoe' type conservation. 

Area task two was concerned with conservation of area outside a 

closed perimeter. The child was first shown two pieoes of green card, 

I gardens', and further two smaller identical square pieoes of brown oard 

whioh were identified as 'vegetable plots'. One vegetable plot was later 

cut into smaller reotilinear pieces and re-arranged. The task is 

considered analytioally in the following steps. 

1. 

2. 

Action whioh Experimenter must 
elicit from the child for each 
step of the task. 

Child is shown two pieces of 
green card, asked to pretend 
that these are 'gardens', one 
of whioh is his/hers and the 
other the experimenter's. 

Child is told that these cards 
are the same size and is asked 
to verify. 

Further presentation of two 
smaller brown pieces of oard, 
each plaoed in a similar 
posi tion on the larger cards 
which have been identified as 
'gardens' • 

Story of experimenter's 'true' 
problems of gardening in her 
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Child's mental aotivity 
necessary to accomplish 
each step successfully. 

a. Recognition of two plane shapes 
and two oolours , receiving, 
storing verbal information -
which contains an element of 
'make-believe'. 

b. Perceptual judgement demanded 
to verify or if child wishes, 
he may manually place one card 
on top of the other. 

c. The child must, receive, process 
and store verbal information -
whioh contains an element of 
make-believe. 

d. Child is required to process and 
store additional information. 



6. 

The experimenter presents a e. 
solution to her problems and 
illustrates to child by cutting 
one of the smaller brown pieces 
of card into three rectangular 
pieces and re-placing them on 
her larger piece of card which 
represents her garden. 

Child is asked if the f. 
arrangement of the vegetable 
plot shown in the experimenter's 
garden contains the same amount 
of space or 'room' as the initial 
arrangement which is still in 
view in the child's garden. 

Finally, the child is asked if 
the 'green grass' that is, the 
amount of space left uncovered 
by the brown card representing 
the vegetable plot, is the same 
in both gardens. 

g. 

Child is further required to 
process and store information 
which is related to that given 
previously. 

Child must judge perceptually 
or logically (or by using a 
combination of both) as to the 
amount of space in both his own 
and the experimenter's gardens. 
This demands ability to compare 
and decompose (or recompose) the 
vegetable plot square. 

This judgement demands that the 
child hold in his/her mind the 
decision he/she has made concerning 
the vegetable plot and then deduce 
by either perceptual or logical 
reasoning that since both vegetable 
plots are the same - the same 
amount must remain of 'green grass' 
on both his/hers and the experimenter's 
gardens. 

This area task demands that the child recognize two plane shapes, 

square and rectangle, two colours, and that he/she be able to listen to 

and process information in the form of a rather detailed 'story'. Finally, 

he/she is asked to make two complex judgements concerning the amount of ' 

space in the two arrangements of the gardens' vegetable plots. This task 

is more complex than area task one, in that is demands an additional 

judgement; and is classified according to Elkind's (1967) criteria as 

'equivalence' type conservation. 

Piaget, Inhelder and Szeminska (1948) write that there is 

conservation of area as soon as there is operational grouping in the 

addition and subtraction of areas. Specifically they report that: 

"What is most striking about the operational conservation of area 
is that it appears at the same time as that of distance and 
length in spite of the specific difficulties of 'composed congruence' 
when entirely new shapes appear in place of the old. Again the 
conservation of area results quite simply from the coordination of 
qualitative operations, and ~ere as in the case of one-dimensional 
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lengths, their operational synthesis eventually leads to metric 
operations. The relevant operations are on the one hand subdivision 
and the addition of parts which enables the subject to conceive of 
a whole as an invariant total whatever the disposition of parts, and, 
on the other, operations which govern position and change of position, 
involving their systemio coordination with reference to fixed sites. 
The second operation sllowedthe subject to realize the necessary 
compensations between newly occupied positions and positions newly 
vacated, which is a feature of all change of position." 

pages 285 and 286 

Thus one might argue that from a Piagetian position both area tasks 

used in the study are of a similar level of difficulty. 

Unit three tasks were concerned with horizontal/vertical frames of 

reference. The skills required of the child for successful completion -

especially of the first task, 'Drawing a water line is a representation 

of a jar at nine different positions' - demands somewhat different skills 

of the child than did the first four tasks. These two tasks have been 

analyzed according to the same framework as the first four. 

1. 

2. 

Action which Experimenter must 
elicit from the child for each 
step of the task. 

Child is shown a covered jar a. 
half filled with water. 
Attention is direoted to the 
'water-line' as the jar sits in 
an upright position~ 

The child is asked to trace his/ b. 
her finger along the outside of 
the jar on the 'water-line'. 

Further demonstration is given c. 
the child accompanied by verbal 
instructions as to the change 
of the position of the water-line 
as the jar is rotated through 3600 • 

Specific 'stops' are made at d. 
each of the seven positions until 
the jar reaches its up-right 
stance. 

The jar containing the water is e. 
hidden and an identical covered 
jar - without water- is 
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Child's mental activity 
necessary to accomplish 
each step successfully. 

The child must rec'ei ve and 
process verbal information 

Manual act of tracing the 
'water-line' aids mental 
understanding and required 
child follow directions given 
by the experimenter. 

Child must receive and process 
both verbal and visual information. 

Child must continue to receive 
and process some verbal - but 
now mainly visual information. 

Further processing of verbal 
and visual information. 



6. 

presented to the child as well as 
a prepared booklet of drawings 
showing the empty jar in nine 
positions. 

The empty jar is presented to f. 
the child and rotated through 
each of the nine positions. At 
each, the child is asked to draw 
from memory the position of the 
water-line on the appropriate 
page in the booklet. 

The child was shown the empty jar g. 
in a total of nine positions. 

The child must be able to 
recall from his/her visual 
memory - or to reason logically, 
- the correct place of the 
water-line and then to recon­
struct this information on the 
drawing of the jar in the 
booklet. 

Thus, the child was required to 
repeat mental processes in step 
f for the nine positions of the 
jar. 

In order to complete this task sucoessful1y, the ohi1d must be able 

to receive and prooess visual and verbal information (which information 

beoomes predominately visual toward the end of the task), exercise the 

ability to follow instruotions by performing a manual act of traoing 

his/her finger on the aotual visual water-line, perform the penultimate 

oomp1ex judgement of determining the position of the water-line (after the 

jar with the water in it has been replaced with an empty jar) and the 

ultimate aot of drawing a line to represent this water-line from memory 

in the prepared booklet. 

The Genevan literature (Piaget and Inhelder, 1956) maintains that 

successful accomplishment of this oonservation task indicates that a 

child has aohieved understanding of horizontal/vertioal frames of 

reference. In aotuality the test is oonoerned with oonservation of the 

horizontal plane. As regards the Elkind (1967) classification, the task 

might be termed as 'equivalence' type but with certain modifioations. 

The second of the horizontal/vertical oonservation tasks demanded 

that the ohild draw a house and trees on a pre-drawn curved line whioh was 

meant to represent a hill. The mental demands made upon the ohild by 

this task as with the other horizontal/vertioal frames of reference 

measure are of a somewhat different nature and quality than were the 

skills required for the first four conservation tasks. 
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1. 

2. 

Action which Experimenter must 
elicit from the child for each 
step of the task. 

Child's mental activity 
necessary to accomplish 
each step successfully. 

Child is given paper with 
pre-drawn curved. line and told 
that this line represents a 
'hill'. 

a. Child must be able to process 

Child is further given coloured b. 
pens/pencils and is asked to draw 
the best possible picture of his/ 
her own house. 

and understand verbal information 
in relation to physical object 
of paper with line on it. 

Child must possess some degree 
of drawing ability linked to 
fine manipulative skills as well 
as wish to draw and show 'clearly' 
his/her 'house'. 

,. The child is further asked to 
draw a tree next to his/her 
house on the hill. 

c. Child must be able either to recall 
from observation or already have 
acquired the ability to represent 
the placement of upright objects 
on a curved surface in the correct 
position. This ability is 
necessary in the placement of the 
house as well as in the drawing 
and placement of the trees. 

The task requires that the child process ve~bal information and act 

upon directions givan him/her by using drawing and manipulative skills. This 

task appears to demand less of the child as regards mental judgements or 

perceptual judgements tha~ previous tasks do. The skills required, 

observational and drawing or fine manipulative, may have developed at very 
I 

different rates in individllal children and may as well be related to the 

child's early play and drawing experiences at home. 

In s1~ary each of the two related tasks in the three units of the 

Piaget.ian battery were seen as being of a similar (although not equivalent) 

level or nature, while growing progressively more difficult and tapping in 

unit three, a different range of the children's skills and mental abilities. 

Another appect of Witkin's theory of psychol~gical differentiation 

discussed earlier in the Review of Literature (page 27ff) proposes that 

field-dependent subjects pay close attention to and retain more easily 

informa tion which has a 'social' con-tmt or bias. This finding is linked to 

the field-dependent subject's 'global' perception of a field. 
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Field-independent subjects are reported to process more easily 

information which has an 'impersonal' orientation and these subjects 

have been found to be more interested in abstract or theoretical material. 

The field-independent subject is described as having an 'analytical' 

style of cognitive functioning and is reported to perceive items as 

separate from their background or field (Witkin et al 1977). As well 

as citing their own research on this point, Witkin et al (1977) cite 

early work of Pemberton (1952) and Ruble and Nakamura (1972) as support 

for their opinion that field-dependent and field-independent children 

respond to different types of material in the learning situation. 

In order to further study this reported relationship, the SlX 

Piagetian tasks chosen ~or tn1S study were further categorised as 

'personal' in style of administration to the child or 'impersonal'. 

The two styles or perceiving as outlined in the Witkin literature 

were kept in mind as well as the ordered results of the Piagetian 

tasks from the previous study. The two tasks from each of the three 

areas (as reported in Piagetian literature) were assumed to measure 

conservation of the same concept, they differed, however, in style of 

presentation and were as follows: 

Area 1 Related to Conservation of_Length 

1. Conservation of length with distortion of shape. 

Style of presentation. impersonal or abstract. 

2. Length of lines and coincidence of their extremities. 

Style of presentation, personal or soc1a1. 
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Area 2 Related to Conservation of Area 

1. Conservation of Area. 

Style of presentation: impersonal or abstract. 

2. Conservation of area outside a closed perimeter. 

Style of presentation: personal or social. 

Area 3 Related to Acguisi tion of HorizontaJ./verticaJ. Frames of 
Reference. 

1 • Understanding vertica1/horizontal frames of refereme: 
(Water level in rotating jar) 

St,yle of presentation: impersonal or abstract. 

2. Understanding verlical/horizontal frames of refererne: 
(House on hill) 

St,yle of presentation: personal or social. 

Detailed descriptions of each of the six Pia.getian tasks and the 

manner of their administration to the children were typed on separate 

cards. The cards and reI event sections from WItkin's writings concern-

ing the wCl\Ys in which field-dependeI?-t and field-independent children 

respond to and process information were presented to a group of exper­

ienced teachers. The teachers were asked to sort the six Piagetian 

tasks into the two categories of 'personal' or 'impersonal' st,yle of 

presentation. There was unanimi t,y among the group of ten teachers 

invited to classify the tasks and their classification was in agreement 

with the writers' as presented above. 

2) Children's Embedded Figures Test - CEFT 

The CE?!' materials were developed by Witkin, Ol.tman, Raskin 

and Karp (1971). They consist of cut-out models of two forms (TmT 

and BOUSE) which are embedded in two series of complex figures. A set 

of eight plates (four cards for each shape) shows the simple fol.'m and 

three similar, but obviously .incorrect forms. The child is presented 

these along with the cut-out foms of TmT and ROUSE and asked to 
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choose the correct shape printed on the plates. Next a set of cards 

showing three incomplete pictures, representing progressing stages of 

'embeddedness 'of the simple m:rr fom, are shown :the child. Three 

more complex figures are then shown which were desisned to illustrate 

the procedure to the childs two for the TENT and one for the HOUSE 

series. This completes the pre-test training which the authors state 

is necessar,r to ensure a reliable measure of performance. 

The test itself is a series of 25 cards showing complex figures, 

eleven of which have the TENT figure embedded in them and fourteen 

which have the BOUSE shape. These are presented to each individual 

ch11d who is asked to find the 'hidden' shape without reference to the 

cut-out model used in the pre-test training. There is no time lim! t 

set on the test. 

3) Draw-a-Figure Test - DAF 

Witkin et al (1962/1974) considered that articulated exper­

ience is expressed in the person's impressions of his bo~ as well as 

his impressions of a field. They 1vP0thesized that children with an 

analytical field approach would tend to have a more articulated bo~ 

concellt than children with a global approach and that the child's 

awareness of body details would appear in his drawings. 

Hence, they adapted a special scale devised by Machover (1953) 

consisting of a variet,r of specific items based on graphic features of 

human figure drawings. The procedure for the present DAF (Wi tk1n et al. 

1962/1974) is to ask the child to draw a person (generally a picture 

of bimself,therself) and when this drawing is finished, to draw a pic­

ture of the opposite se% - mother/father, headmaster/headmistress. 

These drawings are then scored by two persons, other than the experi­

menter, who have no contact with the subjects. 
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The Children's Embedded Figures Test and the Draw-a-Figure Test 

were considered the most suitable and appropriate assessment measures 

of field-dependence for use with the very young subjects employed in 

the study. Witkin et al (1974) discuss and describe the battery of 

perceptual field dependence tests which they have used, that is, the 

Rod-and-Frame Test (RFT), the Tilting-Room-Tilting-Chair (TRTC) and 

the Embedded Figures Test (EFT). The second test, TRTC, was composed 

of two parts, the Room-Adjustment Test (RAT) and the Body-Adjustment­

Test (BAT). Early studies using these two tests, the RAT and BAT, led 

to the conclusion that the RAT was not measuring the same factor as 

the other tests of f.ield-dependence. Witkin et al (1974) reported 

that the RAT provided poorer measures of field-dependence than the 

other tests and thus they did not use this measure in their index of 

field-dependence. 

In their MANUAL (1971) Witkin, Oltman, Raskin and Karp report 

that they found an essential communality in the tests of perceptual 

field-dependence/field-independence. Reflecting this essential 

communality in their structures, high consistency was found in 

subjects' mode of performance across the EFT, RFT, and BAT. This same 

consistency was also observed in the CHEF test which was an early form 

of the CEFT. Further evidence for a consistent tendency among individuals 

to perceive in a field-dependent or field-independent fashion was found 

in numerous studies yielding significant correlations between scores on 

the EFT and/or RFT and BAT and scores from a host of other situations 

which may be conceived to involve perceptual illusions and reversible 

perspective (Gardner, 1957, 1961~ Jackson 1955, 1968; Newbegging, 1954, 

Perez, 1955) (All cited in Witkin, Oltman, Raskin and Karp, 1971) 
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However, both the RFT and the BAT require use of unwieldy 

apparatus and if used in this study would have required that the 

testing of the children be undertaken in a setting other than the familiar 

site of the sohoo1. 

As disoussed earlier (page 74) young ohi1dren of the age used 

in this study are frequently much influenced by their surroundings as 

well as by the adults supervising them in situations other than their 

own homes. Removal to a strange environment or use of an unwieldy 

pieoe of equipment was not considered viable from the point of parental 

and school consent or from consideration of the ohi1dren's ability to 

be at ease and perform appropriately in the testing situation. 

The Embedded Figures Test (EFT) was found to be highly related 

to the BAT (Body Adjustment Test). The RFT, BAT and EFT all 

. straightforwardly require separation of an item, rod, body or geometrio 

design, from the oontext or field in which it is embedded. This same 

characteristic is utilised in the children's version of the Witkin 

instrument for assessing degree of field-dependency, the CEFT. 

In the '60' s, Witkin and his group of researchers (Goodenough and 

Eagle, 1963) developed the Children's Embedded Figures Test (CHEF). This 

instrument aimed to provide an EFT-like situation suitable for use 

with young children. The researohers endeavoured to make the task 

intrinsically interesting to children, to avoid any requirement for 

sustained attention, to reduoe frustration due to failure and to 

ensure understanding of the task. As in the EFT, the subjeot was 

required to locate a simple form embedded in a complex figure. In 

the CHEF, however, the complex figures were representations of meaningful 

figures. These figures were used both to make the task more interesting 

120 



and to ensure initial peroeption of the oomplex figure as an 

organised whole. Further, in oontrast to the EFT, the CHEF provided 

more of an aotion than a speotator situation. Each of the oomplex 

figures was mounted on a 21 inoh square board in the form of a 

multi-ooloured jig-saw puzzle. Knobs were attaohed to several of 

the pieoes, but only the oorreot simple form (oorreot response) 

was oapable of being removed by pulling at the appropriate knob. 

The subjeot was seated some distanoe from the board, for example, 

aoross the room. The subjeot was required to identify the simple 

form from the oonstituent pieoes and was then allowed to walk to 

the board and pull the oorrect knob. The subjeot's soore was the 

number of oorreot first ohoioes made. 

This CHEF version eliminated many of the prooedural diffioulties 

of the adult EFT and RFT and proved as well to yield good reliability 

and validity results when used with ohildren in the 5 - 9 year age 

range. Its bulkiness and the expense of its oonstruction made it 

impraotical for wide use. Th~s the present ohildren's form of the 

CEFT which incorporates many of the Goodenough-Eagle CHEF (1963) 

version but using a number of similar simple forms and oomplex 

figures but eliminating the disadvantages - was devised. 

As support was given (oited earlier) for a oonsistenoy aoross 

the assessment instruments and inoluded the CEFT, the Children's 

version of the Embedded Figures Test and the Draw-a-Figures Test 

were deemed the most appropriate and viable instruments for measuring 

field-dependenoe in this study. 
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4) British Ability Scale - Elock Design (Level and Power) - ]AS 

The Elock Design (Level and Power) test of the Erltish Ability 

Scales (1978) was chosen as it aims to gLve a measure of visual/motor 

ability. As these scales have recently been standardised on a Eritish 

population, it was anticipated that this test might also serve as a 

nomative measure for comparisons of subjects within the study and with 

other research. 

E. Presentation of Assessment Instruments to Children 

1 ) Setting the Scene 

The experimenter aimed to establish a good rapport with each 

child before the testing began. On the initial visit to the class, 

the teacher introduced the children to the e:cperimenter who then sat 

in a corner of the ClasSroOIl and spoke briefly to small groups of -the 

children, telling them her name, that she ''las a teacher, the puxpose 

for visiting their classroom, and asked them to help her with her 

'work'. The children "'ere also asked to tell the experimenter their 

names, while she, at the same time, helped them with whatever task was 

set them by their teacher. Sometimes she asked them to draw a picture 

of thenselves, their home, and a picture of either their father or 

mother. 

A puppet or toy was also introduced at this time and the children 

were told that whenever Dr. Snodgrass or l1rs. Bunny visited it was a 

special 'magic' time when whatever response they f!1J.ve to ;my of the 

tasks or games of the experimenter - the answer would be 'correct'. 

The children were helped to tmderstand that their answers would be 

considered 'correct' because the experimenter wished to know exactly 

what they' were thinking. The children were also told that there might 

be times when they would not be able to answer some questions which 

the experimenter misht ask - and to s~ that they did not know, l'A:)uld, 

indeed, be a very correct, proper and helpfUl answer. 
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Care was also talc en to esta.blish the difference between the test­

ing situation when D:r~i Snodgrass or 11rs. Bunny visited the school to 

see them and the 'nomal' classroom situation. It was explained that 

the games or tasks which they did with the experimenter were not rel­

ated to how well they perfomed on their rea.d.ing or Writing tasks in 

the classroom but that the tasks were sometimes related to how well 

they saw or 'perceived' things. They \Olere told, as well, that two 

people sometimes looked at the same article and saw something differ­

ent but that both might be right. 

These statements were revised loTi th the child each time he or she 

came to help the experimenter. 

2) Testing Situation 

After the initial visit to the classroom and when the exper­

imenter was accepted by the children as a. fcu::dliar person, a gt'oup of 

two or three were withdrawn to a quiet area. outside the classroom, 

Here one child was individually tested while the other one or two were 

set quiet tasks of drawing, looking at a picture or story book, in a 

far corner of the area, so that the child being tested would not be 

distracted. This pattern was followed so the children might be at 

eaae, relaxed in the company of their peers and not under presB1U'e of 

an isolated testing situation. 

The puppet, Dr. Snodgrass, became a popular aspect of ine visits. 

In School B, the children themselves initiated the practice of c~ 

Dr. Snodgrass from the room in which they ,-rere being tested back to the 

classroom, passiIlg Dr. Snodg.rass on to the next child who was to join 

the testing group, indicating a relaxed and open approach on behalf of 

the child to the 'testing' situation. 

The individual child being interviewed was positioned to the left 

of the experimenter so that s/he was not aware that responses were 
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being timed or recorded. No child was asked to remain with the 

experimenter for longer than twenty-five minutes at one time. The 

experimenter was alW'a\1S impressed with the great amo'\mt of effort the 

children expended in accomplishing the tasks, of their great enthus­

iasm and willingness to co-operate. They were always pleased to help, 

clamou:red to be 'chosen', and never seemed to tire of doing the same 

tasks. This enthusiastic reception was consistently given the exper-

imenter by the children in the study even when she retumed to the 

school after long periods of absence. 

3) Presentation of Piagetian Task H.a.terials. 

The six Pia.getian (Pia.get et al 1948; Piaget and Inhelder 

1948) tasks described earlier had been chosen to determine whether or 

not children could conserve mathematical concepts of length, area and 

Ellclidean space (horizontal/vertical fraIiles of reference). Two sim-

ilar tasks were selected from each of these three areas. The first task 

in each area was chosen in order that it might be presented in a clear, 

but impersonal and abstract manner while the second presentation was 

in a more personal, social context which could easily be related to 

the children's school or home situation. lli tkin et al (1977) suggest 

that there are educational implications related to mode of presentation 

of lea.m.1ng situations and individual's cognitive style. 

Area 1 Task 1: Conservation of length with distortion of shape. 

Style of presentation: impersonal or abstract. 

Procedure: The child was shown two strips of paper which 
were 30 centimetres in length and about 8 mi­
llimetres in width. S/he was asked to verif:r 
that the two strips were the same length. 
Next he was asked to choose a strip for him­
self' and told to give the second strip to the 
experimenter. The experimenter then cut the 
second strip into four pieces and placed them 
in a box-like formation. The child was then 
asked if' the strips of paper were still the 
same length. He was asked to justifY his 
answer. 
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Area 2 

Task 2: Length of Lines and Coincidence of their Extr­
emities. 

Style ot presentation: personal or social 

Pl:ocedure: The chUd was presented with a bright green 
card to which two pieces ot wool were glued. 
One piece ot wool was straight; the other 
was an undulating, snake-shaped thread. The 
ends of the snake-like piece coincided with 
those ot the straight piece. The two pieces 
ot wool were placed side-by-side on the card, 
a few centimetres apart, with endpoints in 
exact alisnment. The child was asked to 
choose the piece ot wool he preferred and to 
'pretend' it was a 'path'. Next he was 
shown two bits ot plasticene shaped to look 
like mice - with bits ot string for tails. 
The child was then asked to place a 'mouse' 
on his chosen 'path'. The experimenter took 
whichever 'mouse' and 'path' was not selec­
ted by the child. The child was asked which 
'mouse' would reach the end of his path 
first and to explain why he thought this 
would happen. (It was first established that 
the 'mice' are triends travelling the path 
at the same speed. An anaJ.ogy was drawn 
between the child walking to and from school 
wi th his mother or friends and the 'mice' 
going along their 'paths'). 

Task 1: Conservation of area. 

Style ot presentation: impersonal or abstract. 

Pl:ocedure: The child was shown a set of wooden pieces 
which can be placed in a variety ot fomations, 
The top piece of the set was a square of 10 
centimetres by 10 centimetres. The child 
was asked to make two more squares using two 
pieces ot wood to make one square the same 
size as the pattem. The set allows the 
child to construct one square with two rect­
angular haJ. ves and another with two triangles. 
One piece (halt) ot each tormation was paint­
ed green, the other bal.f, crimson. The exp­
erimenter then asked the child to place the 
two green haJ. ves (one shaped as a rectangle 
and the other as a triangle) together, and 
then the two crimson halves. The child was 
asked What the relationship was as regards 
the 'space' or 'room' in the new tormation 
as compared with the first a.rrazl8eJIlent ot 
the three squares. (the original square was 
always in view tor comparison. The child 
was asked to justify" his response. 
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Area 3 

Task 2: Conservation of Area Outside a Closed Perimeter 

Style of presentation: personal or social. 

Procedure: The child was shown two pieces of green card 
and asked to verify that they are of equal 
size. The cards are said to represent two 
gardens, one the child's and the other the 
experimenter's. Two identical, smaller 
pieces of card (10 centimetres by 10 centi­
metres) of brown colour were placed on the 
g.t"een 'gardens'. The child was asked to 
'pretend' that these were 'vegetable plots'. 
Next the child was told that the experimenter 
fomd it ver:r d1fficul t to work in m r vege­
table garden. It was difficult to weed, water, 
transplant, harvest the plants at the centre 
of the plot. The tester got 'told off' by 
her mother for leaving her mud~ Wellingtons 
at the kitchen door. The tester's a.ms were 
not long enoU8h to reach into the CEIl tre of 
the plot, etc. Next, the tester suggested 
that a better method of laying out the plot­
and a solution to her problem - was to divide 
the square piece planted with the vegetables 
in half and then to divide one half of this 
again. Pieces of card (one rectangular 
shaped 10 by 5 centimetres and two rectBngl­
ular pieces 10 by 2! centimetres) were then 
replaced on the tester's garden. The child 
was asked: 

a) Did he and the tester now have the 
same amomt of space for growing 
vegetables? 

b) Did they have the same amount of 
green 'grass I aromd the vegetable 
plots in each of their gardens? 

The child was asked to justify his answer in 
each case. 

Task 1: Horizontal/vertical frames of reference. 

Drawing water line in representation of jar at 
nine different positions. 

Style of presentation: impersonal or a~stract 
• 

Procedure: a) The child was show a jar about half 
filled with water. This jar was rotated 
throue,h 3600 and the child's attention 
directed to the change in the water 
level at each of the nine 'stopping' 
positions. 

b) The jar with water was replaced by an 
empty jar of the same shape and size; 
the child was given a booklet with out­
line sketches of the jar in each of the 
nine positions. He was asked to draw 
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the position of the water-level as he 
looked at the empty jar. 

Task 2: Placing of Horizontal and Vertical Lines in 
Drawings. 

Style of Presentation: personal or sooial. 

Procedure: The child was given paper (A4) with a 
pre-drawn curved line on it to represent a 
'hill'. Coloured pens were on the table and 
the child was asked to draw the best possible 
picture of his own house for the experimenter 
to take away with her. 

Methods of Scoring Instruments. 

A. Scales of Assessing Piagetian Tasks. 

Children's responses to the Piagetian-type tasks were evaluated by 

scales which had been established for the earlier studies. These scales 

were based upon statements and discussions of children's replies to 

like tasks in Piagetian writings (Piaget et aI, 1948a, 1948b). 

Similar scales have been devised by other researchers. Witkin et 

al (1974) report specifio details and rationale for a scale developed 

to assess their Articulation of Body Concept Test (p 115 ff) as well 

as a five point scale for assessing children's system of controls and 

defences (Witkin et aI, 1974, p.160). Omari (1915) reported use of a 

three point scale developed from Piaget and Inhelder's (1967, page 383) 

sample drawings, which was used to evaluate subjects' responses on the 

water-in-the-jar task. Silverstein et al (1982) established a three 

point scale for evaluating Piagetian conservation tasks, while Emler 

and Valiant (1982) constructed a five-point scale which was used to 

study children'S performanoes on the 'three mountains' task of Piaget 

and Inhelder (1956). Shultz, Pardo and Altman (1982) devised a four-point 

scale which they used to code children's verbal justifications on 

apparatus (lanes and lights problem) set up to study young children's 

use of transitive inferenoe in causal ohains. 
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Daniel (1978) writes that ordinal measure~ent makes it 

possible for objects to be ranked. Further the differences between 

rankings are not necessarily equal. As it had early been established 

that the data resulting from the present study would be of an 

ordinal type, the use of the scales devised for this study seemed 

justified. 

Scale 1 was used to assess the first four tasks related to 

conservation of length and area. Scale 2, parts a and b, was 

devised to evaluate the drawing tasks concerned with acqusition 

of the horizontal/vertical frames of reference. 

Scale 1 Assessing Conservation of Length and Area Tasks 

o No response. Task could not be administered 
because child said s/he could not do it. 

1 Some response. Although the child attempted 
the task, his/her response was disorganised, 
haphazard, with little or no attempt at 
justification. 

2 Response given. Child made an attempt to 
order his response but no justification or 
check; if justification was given, it was 
incorrect. 

3 Response given. Child able to order his 
response, although he/She wavered in response 
from positive to negative, or negative to 
positive, in the end gave a final positive 
justification. 

4 Response given in affirmative terms and ordered 
to some criterion. Could not be shaken from 
firm positive answer, but could not give an 
equally firm justification. 

5 Response given in affiDnative, criterion checked 
and positive justification given. 
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Scale 2 Assessing Understanding of Horizontal/yertical 
Frames of Reference 

a) Reproduotion of water-level in jar as it is 
rotated 3600. 

o No response. Task oould not be administered 
because the ohild said he could not do it. 

1 Although the child attempted to task, he did so 
in a haphazard manner. The representations of 
the water-level were plaoed in approximately the 
same position in each of the nine figures. The 
position of the line drawn in the diagram was not 
correct in relation to the aotual water-level in 
the jar. (1 or 2 positions correot). 

2 Child reproduoed the 1st, 5th and 9th positions 
of the water level line on the diagram correctly, 
but did not draw more than three positions 
correotly. 

3 Child reproduoed the 1st, 3rd, 5th, 7th and 9th 
positions of the water-level line correctly, that 
is, at least 5 positions were drawn correctly in 
the diagram. 

4 Child reproduced at least seven positions correctly, 
(Children have most diffioulty reproducing the 4th, 
6th and 8th positions of the diagram. The 8th is 
invariablr the last position to be reproduoed 
oorreotly). 

5 Reproduced all nine positions of the water-level 
line oorreotly in the diagrams. 

b) Drawing House and Trees upon a Mountain. 

o No response. Task oould not be administered 
because child said he oould not do it. 

1 Child drew trees and houses lying flat on the sides 
of the mountain (the houses appeared to be parallel 
to the slope of the hill), or else placed them in 
an arb! trary fashion, using the mountain as a background. 

2 Child drew trees and houses perpendicular to slope 
of mountain at all points. 

3 Lines representing trees and houses were plaoed 
midway between the perpendioular and vertical slope 
of the hill. 
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4 Houses and trees may be placed in different lIBllIler. 
The house had only one comer attached to the hill, 
and was in correct vertical position, while the trees 
were drawn perpendicular to slope of the hill at 
their base, but tops ' curved' to correct vertical 
position. 

5 Drew lines representing trees and house vertically 
and joined all to base of mountain slope at appro­
priate angle. 

The use of these scales as assessment measures of the children's 

performances on the six Piagetian-type tasks gave a maximum score of 

thirty points. 

B. Assessing the Children's Embedded Figures Test. 

Witkin, Oltman, Raskin and Karp (1971) discuss the presentation of 

the CEFT to young subjects and state that the examiner may assist or 

correct a child who does not arrive at a solution but such assisted 

items are to be scored as failures. 

For children below the age of eight years, testing begins with 

item T1'. Older children begin with T6 and are automatically credited 

with having passed T1 through T5• However, if the subject fails three 

or more of the TENT items T7 - T11 , he loses this automatic credit and 

is presented with items T1 through T5• 

Testing is stopped upon completion of the TENT series if 'the subj~ t 

fails .ill items T7 - T11 • If at least one of these five items is passed, 

testing continues with the HOUSE series. 

After the first three tra.iningitems of both series are" presented 

wi th the aid of the cut-out shape, the child is not shown the simple -
embedded form unless he specifically asks to see it. No time limit is 

is imposed on search for finding the simple form. 

Responses are scored 1 or O. A score of 1 is given only ltdlen the 

first choice is correct and verified. The total score equals the number 

of i tams passed, 25 being the ma.x:f.mum score. 



c.. Assessing the Draw-a-Figures Test 

Witkin et al (1962/1974) for.mulated the following five-point scale 

for assessing the Draw-a-Figures Test. Sample drawings and related 

scorings are shown in Witkin et al (1962/1974). A score of 1 is ranked 

as a most detailed and sophisticated effort while a score of 5 is con-

sidered a poorer effort. 

1 Most sophisticated drawings: These manifest high level fom 
( that is, waistline, hips, shoulders, chest and breasts, shaped 
or clothed limbs, etc.); appendages and details represented in 
proper relation to body outline, with some sophistication in 
mode of presentation; appropriate, even imaginative, detailing 
(that is, successful profiling, as young girl in evening clothes, 
well-dressed man with cigarette, etc). 

2 MOderately sophisticated drawings: Drawings which show a 
definite attempt at role assignment (with regard. to age, activity, 
occupation, etc.) throU8h adequate detailing, shaping, clotirlng; 
wi th continuity of outline (that is, integration of parls) 
attempted. 

3 Drawings intermediate in level of sophistication: Drawings in 
which identification of sex is evident, attempts at shaping 
and a fair level of integration of parts is manlfest and a 
mirrhmlDl of detailing is present. 

4 Moderately primitive drawings: Drawings which essentially still 
lack features of differentia.:tlon through form, identity or 
detailing; however, these drawings show slightly more complexity 
in some respects (that is, presence of one body :part that is 
unusual in most primitive drawings, such as neck). 

5 Most primitive and infantile drawings: These manifest a very 
low level of form (ovals, rectangles,. sticksstuck on to each 
other); no evidence of role or sex identity (same treatment of 
male and female with, at most, difference in hair treatment, no 
facial expression, little shaping or clothing). 

A single rating based upon both male and female drawings is 

assigned each subject. Drawings were assessed by two independent 

scorers, X and Y both experienced teachers of young children, who had 

no contact with the subjects. There was almost 1mardmoUB agreement 

between these two scorers. Variations in scoring results were so few 

'that they were considered insignificant. Analysis by both descriptive 

and statistical methods confimed this decision to ignore the differ-

ences which did occur. 
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Choice of Statistical Measures and Mode of Analysis 

The data for this study were gathered from four longitudinal test­

ings (eleven separate testing Situations). A fifth and final testing 

to corroborate the general trends arising, was conducted with a small 

sub-group (N2L = 9) of children from School A. This final testing is 

discussed briefly and results are shown in the raw data tables. See 

pages 132 a, ff., Tables 4 - 8. However, while the data from this 

fifth testing have not been included in the main analysis, the data 

do establish and confirm the general pattern of the raw data. The 

principal reason for administering the Piagetian battery and the CEFT 

to this small sub-group (N2L = 9) was to check for stability and con­

sistency of results. During the main study the test instruments had 

been administered to the subjects at three month intervals. This fifth 

testing of the sub-group N21 was done after a time lapse of almost 

seven months (see Table 3. page 104). Further, the children had trans-

ferred the previous September from their Infants School to the local 

Junior School. These conditions, that is, a different time sequence as 

regards the administration of the tests and change of school venue and 

class teacher, precluded the use of this subset of data in the main 

analysis. (~ee Chapter IV, page 102). 

The raw data arising from the longitudinal testings of the sample 

are presented in Tables 4 - 8. Tables include: 

1. 

2. 

Individual Piagetian Task Scores - Conservation 
of Length (1 - 2); Area (3 - 4) and Horizontal/ 
Vertical Co-Ordinates (5 - 6) for the Four Testings 
by School and Sex - Table 4. 

Individual Piagetian Task Scores - Conservation of 
Length (1 - 2); Area (3 - 4) and Horizontal/Verti­
cal Co-Ordinates (5 - 6) and the Piagetian Total 
Task Scores for the Subgroup (N • 9) of the Sample 
for the Fifth Testing - Table 5. 

. , 
Piagetian Task Total Scores and Childrens Embedded 
Figures Test (CEFT) Scores for each Subject of the 
Sample for the Five Testinga by Sex and School -
Table 6. 
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SCHOOL A 
SUBJIDl'S 

BOYS 
1 
2 , 
4 
5 
6 

7 
8 
9 

10 
11 
12 
13' 
14 
GIRLS 

15 
16 
11 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

PUGE'l'IAlf ScatES PUGE'l'IAH SCORES PUGETIAH SCORES PUGETIAH SCORES SCHOOL B PIAGETIAN SCORES PIAGETIAH SCORES PIAGETIAH SCORES PIAGETIAH SCORES 
TESTING 1 TESTING 2 TESTmJ 3 TESTING 4 SUB.JrerS TESTING 1 TESTING 2 TESTING , TESTING 4 

1 2 b 4 15 6 1 21341561 21, 415 6 1 21 3 415 6 BOYS 1 21 ~ 41'5 6 1 2134156 1 21, 415 6 1 21, d I 0; 6 
1 5 5 3 , 2 5 3 1 4 , 2 554 5 , , 5 5 2 5 4 2 29 1 5 1 5 3 2 5 4 3 4 3 , 5 5 5 5 3 1 5 5 3 5 3 2 

30 1 5 5 542 552 5 5 5 
2 , 2 2 " , 3 '3 , , , 544 1 , 5 5 52245 31 4 5 3 5 3 2 455 5 5 - 5 , 5 544 5 2 5 4 1 2 
1 , 1 2 4 5 1 5 1 4 , 5 1 3 1 245 1 2 1 5 3 5 32 541 4 , 2 1 '42 , 3 5 3 1 1 , , 5 , 1 1 , 2 

33 o 3 1 1 3 2 1 2 , 5 , 345 1 , 4 3 
5 , 1 23' '42 2 , 4 1 521 , 5 1 32434 34 o 3 1 1 4 4 442 2 3 4 , 5 1 543 552 , 4 , 
1 5 1 , 1 2 242,22 5 5 1 1 2 4 35 1 3 1 1 3 1 4 4 1 3 3 2 5 5 5 535 

36 o 5 1 3 , 2 2 5 , 442 5 5 1 542 5 5 , 5 , 5 
1 3 1 2 , 4 2 5 1 , , 4 1 , 1 , , , 1 2 3 2 4 4 31 1 , 1 1 4 5 1 421 3 5 1 2 1 1 5 5 1 , 1 5 4 5 
1 5 2 '42 5 1 1 5 3 2 5 5 1 , , 4 5 , , 5 4 4 38 544 1 3 4 2 242 3 1 5 4' 5 344 1 5 5 555 

39 o 1 1 1 3 4 5 524 , 4 5 3 1 533 5 3 1 544 
342 2 2 4 5353,2 5 5 1 5 3 2 5 , 2 4 3 3 40 4 3 1 1 3 2 1 4 2 1 3 2 1 5 1 332 5 5 1 1 3 3 
242 2 , 2 , 3 1 , , 2 1 3 1 '32 1 2 1 435 41 4 5 1 1 3 5 4 5 3 5 , 5 5 5 1 5 3 5 5 5 55' 5 

42 1 4 1 1 2 2 1 42234 1 1 1 1 4 3 1 1 1 1 3 3 1 1 1 2 3 2 1 4 1 3 2 2 1 5 1 1 2 2 5 3 1 3 3 3 
GIRLS 

1 1 1 1 2 1 0 4 1 1 4 1 o 1 1 1 2 5 1 2 2 2 2 5 43 o , 1 .3 , 5 1 4 2 , 5 4 4 1 1 444 5 3 1 534 
1 ,22 , 2 o , 1 1 , 5 5 , 1 1 , 4 5 2 2 1 , , 44 1 3 1 o 2 2 1 4 4 4 2 4 , 4 , , 2 3 1 5 242 4 

45 1 3 5 1 4 3 52454 , 4 4 1 5 , 4 551 5 5 5 1 1 2 5 , , 1 , 5 1 , 5 1 5 5 5 , 5 5 2 5 545 46 4 0 5 5 2 4 5 5 5 5 , 5 5 1 5 5 4 3 5 5 4 5 , 5 
1 5 1 2 , 2 1 , 1 1 , 2 1 3 1 1 3 2 1 1 1 1 3 3 41 1 4 1 1 5 2 1 1 3 3 4 1 5 1 1 3 5 , 1 1 1 344 

48 1 4 1 1 3 2 1 1 2 1 4 4 1 1 1 1 4 , 1 5 1 1 4 5 
49 5 4 4 4 3 2 535531 5 5 5 542 545533 

1 2 1 1 , 5 4 5 1 1 5 4 1 5 1 1 4 5 5 5 3 2 3 4 50 1 1 1 1 3 5 5 5 5 5 , 4 5 5 5 5 3 5 5 5 5 5 2 5 
51 0 1 1 1 2 2 1 3 1 1 , 2 1 2 1 1 2 2 

1 3 2 1 , 2 1 5 1 1 , 2 1 1 1 1 , 5 1 , 2 1 , 5 52 5 3 1 5 3 2 5 , 5 5.' 2 5 4 1 5 , 2 5 3 1 5 , 2 
1 1 1 2 , 2 " 5 1 , , 4 1 5 1 , 2 , 5 , 1 4 , , BOYS 
1 52225 1 5 5 1 4 5 1 , 1 1 5 4 2 2 1 2 , , 53 o 0 1 1 , 4 1 1 1 042 1 1 1 o , 2 

54 o 2 1 1 o 5 1 4 1 1 2 5 5 , 1 1 4 5 1 322 3 2 1 , 1 1 2 , 1 5 1 1 " 4 522 2 , 5 55 2 2 1 1 , 2 5 4 1 5 3 2 
1 , 1 1 2 2 1 1 o 1 2 4 1 , 1 1 2 , 1 2 2 1 3 3 56 252 522 1 500 3 2 2 3 5 545 

51 4 5 2 1 1 1 1 3 1 1 2 2 1 1 1 1 2 3 
1 , 3 2 3 5 1 5 5 , 4 , 5 5 1 334 5 5 , 545 58 1 1 1 , 2 2 1 2 1 5 5 3 1 1 5 2 2 5 
1 32324 1 , 1 5 2 3 1 3 1 1 2 5 1 3 1 2 3 , 59 3 3 1 242 1 1 1 3 1 5 1 2 1 545 

60 222 1 3 5 5 5 , 3 , 5 5 5 1 535 
252 2 4 2 2 5 3 4 3 4 o 5 5 5 3 2 5 5 1 4 , , 61 3 2 2 , 3 4 1 5 1 542 5 5 5 5 3 5 
1 522 , 3 1 4 3 3 2 4 3 5 1 , 3 4 5 324 3 3 62 2 4 204 2 1 4 1 2 4 5 1 5 1 245 

6, o 4 1 034 5 5 1 432 5 5 4 535 1 322 2 1 3 3 1 1 2 1 4 5 1 1 2 1 1 2 2 2 2 2 Gnus 
1 5 1 1 3 4 1 5 1 3 , 2 4 5 1 335 5 5 2 445 64 5 4 2 2 3 5 1 5 1 025 5 3 4 5 3 5 
o 1 2 2 3 4 1 , 1 , 4 4 5 0 1 1 3 5 5 5 543 5 65 2 0 1 1 3 3 1 3 1 1 321 2 1 1 3 5 
o , 1 1 2 , 1 

" 1 
1 2 2 1 1 1 224 1 , 1 1 2 4 

INDIVIDUAL PIAGErIAN TASK SCORES - CONSERVATION OF LEN<mI (1 - 2); AREA (3 - 4) AND HORIZONTAL/ 
VERTICAL C0-0IIDINATES (5 - 6) FOR THE FOUR TESTINGS :BY SCHOOL AND SEX 

,--

TABLE 4 



INDIVIDUAL PIAGE.~IAN TASK SCORES - CONSERVATION OF LENGTH (1 - 2); 

AREA (3 - 4) AND HORIZONTAL/VERTICAL Co-ORDINAT~3 (5 - 6) AND THE 

PIAGErIAN TOTAL TASK SCORE~ FeR T~ :3U:BGROUP (N = 9) OF THE SAMFLB 

FOR THE FIFTH TESTING 

School A Piagetian Individual Scores Piagetian Total 

Tasks 1 21 3 4 I 5 6 

!::>'ubjects 

BOYS 

2 5 4 5 3 4 5 26 

4 5 3 4 4 4 3 23 

6 5 4 4 5 3 3 24 

9 5 3 4 5 3 2 22 

10 2 4 1 1 3 4 15 

GIRLS 

23 5 5 5 5 4 4 28 

24 5 3 1 3 3 4 19 

27 5 5 2 2 3 5 22 

28 1 3 4 2 3 5 18 

TABLE 5 

132b 



.... 
VI 
N 
o 

SCUOOL A PUCEl"lAl1 'rOT AlStrmrDIC~ CEF'l' SCOnEStrfSTl1ICS £CllOOL D l'llGID'UJI ror.u.s /l'l:!n'DlGS CD'l' SCOIUS/l'Wl'INc:I sun.m::TS 1 2 } II 5 1 2 ~ 01 5 SUDJ'fcrS 1 2 } 4 5 1 2 } 4 5 I 
DOYS :oors 

1 19 18 25 2} 11 12 15 15 29 17 22 24 2} 19 22 21 25 
~ 22 21 1} 20 2 16 18 22 2} 26 20 21 21 24 2} }1 22 27 26 19 1} 8 19 21 

} 16 19 16 17 5 10 10 21 }2 19 16 16 15 . 12 11 14 21 
3} 10 17 20 11 1} 17 4 11 18 11 11 2} 4 6 1} 21 20 }4 1} 19 21 22 8 16 12 11 

5 13 15 18 8 9 11 }5 10 17 26 16 19 21 24 
}6 14 20 22 26 7 1} 22 21 6 14 18 14 16 24 18 12 22 22 20 }1 15 16 15 19 6. 11 12 22 

7 17 11 21 24 13 14 21 22 }6 21 14 25 26 11 19 2} 23 . 
}9 10 2} 20 22 14 1} 1} 2} 8 17 21 21 20 6 6 19 18 40 . 14 13 1; 18 17 16 2} 21 

9 15 15 1} 16 22 1} 1} 20 19 11 41 19 25 24 28 12 20 20 22 
42 11 16 11 10 15 19 21 2} 10 10 1} 12 18 15 9 10 15 19 20 

GI1U.S 11 7 11 10 14 7 9 12 11 4~ 15 19 18 21 15 18 22 2} 
12 1} 1} 17 16 16 7 15 10 44 9 19 11 18 6 8 9 16 

45 11 2} 21 26 11 11 24 24 1} 15 18 24 26 12 10 14. 21 46 20 28 2} 27- 12 2} 20 25 
14 14 11 11 10 1 14 11 20 41 14 13 18 14 15 17 19 20 

46 12 1} 11 17 6 12 17 20 
49 22 22 26 25 16 14 20 22 

GIBLS 
, 

50 12 27 26 27 4 12 22 22 
~ 51 7 11 9 !j 9 10 15 1} 20 11 22 10 .19 15 16 52 ~? 2} 20 19 10 15 20 18 

16 12 1} 12 15 4 7 12 12 DOYS 
11 10 29 15 19 14 11 12 20 53 9 9 a' 11 12 12 

54 14 19 10 12 18 11 21 15 1} 11 10 12 14 55 11 20 15 25 23 
19 13 11 15 18 11 15 18 16 56 18 11 24 10. 12 18 

51 14 10 9 6 11 9 20 10 9 11 12 5 11 14 12 56 8 11 16 12 18 21 
21 17 21 21 27 9 14 2} 21 59 15 12 16 11 16 18 

60 15 22 24 21 23 23 22 15 13 13 1} 21 12 14 21 61 11 18 '26 16. 8 11 
23 11 21 20 21 28 12 19 22 24 25 62 14 17 16 13 21 2} 

63 12 20 21 9 15 1} 24 14 11 19 20 19 8 15 10 16 19 
CIRLS 25 11 11 14 11 11 9 14 21 64 21 14 25 10 5 1} 

26 15 15 21. 25 11 1 11 29 65 10 11 1} 14 9 19 
27 12 16 15 21 22 :5 1 21 18 2} 
28 10 11 11 10 18 1 11 8 15 21 -PlAG.l!.~IAN TASK TOTAL SCORES AND CHILDRENS EMBEDDED FIGURES TE~~ (CEFT) SCORES FOR EACH 

SUBJECT OF THE SAMPLE FOR FIVE TE~~INGS BY SEX. AND SCHOOL 
TABLE 6 
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\.N 
f\) 

P. 

~G 1 2 3 4 5 TIDl'INC 1 2 3 
X 4 Y 1 :I Y X Y X Y X Y X Y X T X Y X Y 

SCROOL .1 SCHOOL 'B/2 

'BOYS 'BOYS 
29 5 5 5 5 5 5 5 5 1 5 5 5 5 5 5 4 .. 30 5 4 .. 4 

2 4 5 4 4 4 4 3 4 4 4 31 4 4 3 4 4 5 4 5 
,2 5 5 , 4 5 5 5 5 

3 5 5 5 5 5 5 5 4 33 5 5 5 5 5 5 
4 4 5 4 4 5 4 5 4 4 5 34 5 5 5 5 5 5 3 4 

}5 5 5 5 5 5 5 5 5 5 4 4 5 5 5 5 5 5 36 5 5 5 5 5 5 5 5 
6 4 4 3 } 4 4 4 3 5 5 37 5 5 5 5 5' 5 5 5 

36 5 5 4 5 5 5 5 5 
7 4 4 5 5 5 5 5 4 39 5 5 5 5 5 5 5 5 
e 5 5 4 4 5 } 5 5 40 5 5 5 5 5 5 5 5 

41 5 5 5 5 5 . 5 5 5 9 4 4 4 5 5 4 5 5 5 5 
GIRLS 

10 5 5 5 5 5 5 5 5 42 4 4 5 5 4 3 5 5 
11 5 5 5 5 5 5 5 5 43 5 4 4 4 5 5 5 5 

44 5 5 5 5 5 5 5 5 12 4 5 4 4 5 5 5 5 45 4 5 4 5 4 4 5 5 
13 } 5 4 3 5 5 5 5 46 4 4 3 4 .. 4 4 4 

47 4 5 4 4 3 4 3 4 14 5 5 5 4 5 5 5 5 48 5 5 5 5 5 5 5 5 
49 5 5 5 4 4 3 4 4 GIBLS 50 5 5 4 5 4 4 5 5 

15 4 5 5 } 4 2 4 4 51 5 5 5 5 5 5 
52 5 5 5 5 5 5 5 5 16 4 4 4 4 5 4 } 4 53 4 5 5 5 } 4 

17 5 5 5 5 5 5 5 5 
SCHOOL 'B/1 

18 4 5 5 4 5 4 5 4 'BOYS 
19 5 5 5 5 4 } 5 5 54 4 4 4 3 4 5 

55 3 4 5 5 20 5 5 5 5 5 5 5 5 56 3 3 4 5 3 5 
21 3 } 4 4 4 4 4 4 57 5 5 5 5 5 5 

58 5 5 4 4 5 5 22 5 5 5 4 5 5 5 4 59 5 5 } 4 3 , 
23 3 4 5 4 4 4 4 4 4 5 60 5 4 4 5 3 3 

61 5 4 4 5 3 3 24 4 5 5 4 5 5 5 5 4 5 62 4 4 } 4 .. 4 
25 5 5 5 5 5 5 5 5 6} 5 4 5 3 
26 } 4 4 4 } } 4 4 GllW> 

I 

64 4 4 4 4 } } 
27 } 5 4 5 5 4 4 4 4 4 65 5 5 5 5 4 3 
28 5 5 5 5 5 5 5 5 5 5 

DRAW'-A-FlGURE (DAF) SCORES FOR TOTAL SAMPLE ASSE:3SlID BY TWO INDEPl!:N.DENT SCORERS, X AND Y, 
FOR TEm'INGS 1 - 5, BY SEX AND SCHOOL. (lU!.~: 1 = high Bcore, 5 = low score) 

TABLE 7 
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SCHOOL A TESTING 1 - ABILITY a: roWER TESTING 2 - ABILITY &: POW~ SCHOOL B TESTING 1 - ABILITY &: POilER TESTING 2 - ABILITY a: roWER SUBJECTS RAW AGE PERCENTILE RAW AGE PERCENTILE SUBJECTS RAW AGE PERCENTILE RAW AGE . PERCENTILE 
SCORES ADJUSTED SCORES ADJUSTED SCORES ADJUSTED SCORES ADJUSTED 

~ ~ E 
... ~ >-

~ '!l 
~ ~ >- ~ E 8 8 8 ffl ~ f!i .... .>:: f!i .... "j :3 ~ 

.... f!i .... ra :3 ffi ~ f!i ..... IJ --' --' Oil ..... ..... ..... ....l ....l .... :-.... :. ,...., :Jo ..... ~ :xl ~ 
,...., :. H :Jo ;::; :Jo ..... :Jo .... :. .... )I ~ ~ ~ ~ ~ ~ ~ a! I%l ~ !l i! I%l ~ ~ i! ID i! !l a! ~ i! -< -< -< -< -< .... 

BOYS BOYS 
1 6 3 44 29 85 91 9 7 64 59 91 99 29 10 5 74 44 96 96 11 5 75 44 99 96 
2 9 4 64 37 99 97 5 2 39 21 57 61 30 7 6 50 51 85 99 

31 5 4 39 37 67 92 7 3 50 29 78 78 
3 7 5 50 44 92 99 11 7 74 59 96 99 32 6 3 44 29 76 84 8 2 57 21 86 61 
4 8 3 57 29 96 91 5 5 39 44 58 96 " 5 3 39 29 65 84 7 4 50 37 78 90 

34 6 4 44 37 76 92 6 5 44 44 69 96 
5 6 3 44 29 85 91 35 6 4 44 43 76 92 9 3 64 29 95 84 
6 7 3 50 29 92 91 10 4 74 37 96 90 

36 7 5 50 44 85 97 9 7 64 59 91 99 
37 4 3 33 29 64 91 8 8 57 68 92 99 

7 7 3 50 29 92 91 10 7 74 59 96 99 38 11 7 59 59 99 99 8 5 57 44 92 97 
8 2 1 20 10 38 65 2 0 20 - 18 - 39 2 2 20 21 18 62 2 2 20 21 18 61 

40 5 2 39 21 65 70 7 2 50 21 78 61 
9 11 3 99 29 99 91 11 3 74 29 99 78 41 11 4 75 37 99 90 11 7 75 59 99 99 

10 10 5 74 99 99 99 8 2 57 21 92 70 42 9 6 64 51 91 99 6 4 44 37 69 90 

11 1 0 10 - 21 - 4 1 33 10 43 36 GTIlLS 
43 6 5 44 44 85 99 8 2 57 21 86 61 12 6 2 44 21 85 81 6 4 44 37 68 90 44 5 3 39 29 77 91 7 4 50 37 85 92 

13 10 0 74 - 99 - 10 4 74 37 96 90 45 6 6 44 51 76 99 8 6 57 51 86 99 46 9 5 64 44 95 97 11 4 75 37 97 90 14 6 2 44 21 85 81 7 4 50 37 78 90 47 8 5 57 44 92 97 9 6 64 51 91 99 
GTIlLS 48 6 1 44 10 76 46 8 4 57 37 86 90 
15 10 5 74 44 99 99 9 7 64 59 91 99 49 4 3 33 29 53 83 10 3 74 29 96 78 

50 6 4 44 37 76 92 10 6 74 51 99 99 16 5 2 39 21 76 81 4 1 33 10 44 36 51 3 1 27 10 38 47 2 1 20 10 18 36 
17 2 0 20 - 38 - 5 2 39 21 57 61 52 10 4 74 37 99 97 7 6 50 51 85 99 
18 3 1 27 10 51 65 3 1 27 10 30 36 BOYS 

53 4 2 33 21 65 81 
19 6 3 44 29 85 91 7 5 50 44 78 96 54 3 3 27 29 66 94 
20 4 2 33 21 64 81 4 3 33 29 43 78 55 

56 6 4 44 37 85 97 21 6 3 44 29 85 91 11 5 74 44 96 96 57 0 0 0 0 0 0 
22 7 3 50 29 92 91 3 3 27 29 30 78 58 4 2 33 21 65 81 

59 5 1 39 10 65 46 
23 7 2 50 21 92 81 10 5 74 44 96 96 60 9 4 64 37 99 97 
24 1 0 10 0 21 0 3 2 27 21 30 61 61 7 3 50 29 92 91 

62 10 3 74 29 99 84 
25 2 1 20 10 38 65 5 3 39 29 57 78 63 1 0 10 0 21 0 
26 8 4 57 37 96 97 9 7 64 59 91 99 GTIlLS 

27 4 3 33 29 64 91 8 5 57 44 86 96 64 3 2 27 21 66 86 
65 7 2 50 21 92 81 

28 2 2 20 21 38 81 "3 1 27 10 30 36 

BRITISH ABILITY SCALI!: RE~1JLTS (ABILITY & POWBR) FOR BACH SUBJECT BY S~ AND SCHOOL FOR TWO TESTING,:,) 
TABLE: 8 



4. Draw-a-Figure (DAF) Scores for Total Sample 
Assessed by Two Independent Scorers, X and Y, 
for Testings 1 - 5, B,y Sex and School - Table 7. 

5. British Ability Scale Results (Ability and Power) 
for each Subject by Sex and School for the Two 
Testings Administered - Table 8. 

Witkin et al (1974) have consistently presented the results of 

their studies concerning cognitive style in a dichotomous classifica-

tion as have other researchers (Huteau 1980, Zoccolotti and Oltman 1978, 

Ehrlichman and Cox 1977). 

Hence, subjects of this study were initially classified by means 

of the median score of the first administration of the Children's 

Embedded Figures Test (CEFT) as either: 

1. Field-dependent (FD), or 

2. Field-independent (FID). 

Although one might normally expect a classification into field-

dependent and field-independent subjects, an alternate tri-partite 

system has also been reported. SUch a classification has been used to 

study cognitive style by Satterly (1976), Satterly and Telfer (1979) 

and Brumby (1982). 

In light of the fact that both modes are defensible, it was 

decided to study the results in both systems. 

Subjects of the study were therefore further arranged into three 

groups of approximately the same number of subjects according to the 

scores which they achieved on the first administration of the Children's 

Embedded Figures Test (CZ?T) as: 

1. Field-dependent subjects (FD), N = 22; 

2. Field-dependent/field-independent ~bjects (FO/lID), 
N = 2f; and 

3. Field-independent subjects (FID), N = 22. 

The raw data for all subjects of the study were then organised into 

the FD - FID grouping (dichotomous classification) as well as the FD, 
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FD/FID and FID grouping (tri-partite classification). 

A computer analysis using the STATIISTICAL PACKAGE FOR THE SOCIAL 

SCIENCB~ - USERS' GUIDE, SPSS Inc., McGraw Hill (198.3) was carried out 

on both the 2-way and 3-way classifications of the data. 

The SPS:r system is a comprehensive tool for managing, analyzing 

and displaying data. It offers a broad range of statistical instruments 

and accomplishes data modification tasks with a simple, English-like 

language. The SpsSX programme gave the opportunity to use statistical 

instruments which were suited to the type of data which had been 

gathered as well as to the dichotomous and tri-partlte classifications 

of the sample. Specific statistical measures used were the Kruskal­

Wallis One Way Analysis of Variance, the Friedman TwO-Way Analysis of 

Variance, the 't' test and Spearman's Rho. The SPS:r package also 

produced scatterdiagrams and histograms of the resalts. 

Haber and Runyon (1973) report that the analysis of variance is 

a technique of statistical analysis which perIDits us to overcome the 

ambiguity involved in assessing significant differences when more than 

one comparison is made. It allows us to answer the questions: Is there 

an overall indication that the experimental treatments are producing 

differences among the means of the various groups? Although the analy­

sis of variance may be used in the two-sample case (in which event it 

yields precisely the same probability values as the student t-ratio), 

it is most commonly employed when three or more groups are considered. 

Daniel (1978) states that perhaps the most widely used nonparametric 

technique for testing the null hypothesis that several samples have been 

dra'tffl from the same or identical samples is the Kruskal-W'allis One-Way 

Analysis of Variance by Ranks. When only two samples are being consid­

ered, the Kruskal-Wallis test is equivalent to the Mann-Whitney. (Mann­

Whitney, according to Daniel (1978) seem to have been the first to 

treat the case of unequal sample sizes, and for very large samples, 
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the power-efficiency of the Mann-Whitney test approaches 95.5%) • 

. The Kruskal-Wallis test, however, uses more information than the median 

test and as a consequence is usually more powerful and is preferred 

when the available data are measured on at least the ordinal scale. 

Thus the Kruskal-Wallis One-Way Analysis of Variance was a suit­

able assessment measure for use with both the dichotomous and the tri­

partite classifications of the sample. 

Although the SpsSX programme offers a comprehensive system for 

analyzing data, in some instances it was necessary to utilize other 

methods. For example in the situation of the third hypothesis. This 

~othesis stated that a.s three of the six l'i .. etian tasks were pre­

sented in an IMP~30NAL manner and the other three in a SOCIAL manner, 

a relationship might exist between manner of presentation and cognitive 

style. 

In order to test this hypothesis a factor 'D' was calculated by 

summing the scores of the three tasks which were presented in the SOCIAL 

manner and subtracting this total from the summed scores of the tasks 

presented in the IMPERSONAL manner. That is, 

(PI'1 + Pr3 + Pr5) - (PI'2 + PI'4 + Pr6) = D. 

This resulting factor 'D' was then tallied and tabulated in respect 

of either the dichotomous or tri-partite system of classification of 

subjects prior to use of either the Kruskal-Wallis or Friedman analysis. 

Some slight fluctuations in sample size may appear in the reporting 

of the data especially in respect of the computer analysis. 

These discrepancies were generally caused by a missing value (as the 

subject was away or ill at the time of testing). The SPsSX USERS' 

GUIDE, McGraw Hill (1983) reports adjustments are made wi thin the pro­

gramme for such cases. They report that by default cases with missing 

values are included in frequency tables and labeled as missing. Cases 

with missing values are not included in bar charts, histograms, valid 
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and cumulative percentages, and statistics. It is possible, however, 

to include user-missing values as if they were not missing by use of 

the MISSING subcommand and the INCLUDE keyword. Including missing 

values in a statistical procedure does not affect the system file or 

subsequent procedures in the same analysis. 

The results of these analyses as they were undertaken for each of 

the two modes of classification of the sample are given and discussed 

in the following Chapter V. Further tabular arrangements of the data 

as they relate to each of the classifications are also presented with 

the results. 
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CHAPTER VI 

RESULTS 

"Everybody is dissatisfied with what is, 
and nobody knows that something new is needed 
and possible." 

From TOLSTOY ON EDUCATION 
University of Chicago Press 
1967, page 10. 
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Results 

The main hypothesis of this study that there would be a relation-

ship between children's performances on Piagetian conservation tasks 

and Witkin measures of cognitive style (field-dependence/field-independ-

ence) was made explicit by formulation of subhypothesis for each of 

the three hypothesis stated earlier in Chapter IV, page 97. 

The hypothesis were framed and further specified as: 

I Children who are assessed as field-independent functioning by 
means of Witkin et al (1971) CHILDREN'S EMBEDDED FIGURES TEST, 
will score higher overall on Piagetian tasks than children 
assessed as field-dependent (FD). 

That is: 

a) Children assessed as field-independent (FID) will achieve 
higher scores on individual Piagetian tasks than field­
dependent (FD) children. 

b) Children assessed as field-independent (FID) will achieve 
higher scores overall on total Piagetian task scores for 
each testing than field-dependent (FD) children. 

c) Children assessed as field-independent (FlO) will achieve 
higher scores on the British Ability Scale than field­
dependent (FD) children. 

II In further Administrations of the Piagetian battery of tasks 
children initially classified as field-independent (FlO) by means 
of Witkin et al (1971) CHILDREN'S EMBEDDED FIGURES TEST will show 
fewer regressions on their Piagetian task scores than will field­
dependent (FO) children. 

That is: 

a) Children assessed as field-independent (FlO) will show 
fewer regressions on individual Piagetian task scores than 
field-dependent (FD) children. 

b) Children assessed as field-independent (FID) will show fewer 
regressions on total Piagetian battery scores from testing 
to testing than field-dependent (FD) children. 

III As the Piagetian tasks are organised in relation to style of 
presentation, as either IMPERSONAL or SOCIAL, it is hypothesized 
that field-independent (FID) subjects may score higher on tasks 
presented in an IMPERSONAL manner while children classified as 
field-dependent (FD) may score higher on those tasks presented 
in a SOCIAL manner. 

138 



That is: 

a) Field-independent (FID) children will score higher on 
IMPERSONAL tasks (3 Piagetian tasks administered in an 
impersonal manner) than field-dependent (FD) children on 
IMPERSONAL tasks. 

b) Field-dependent (FD) children will score higher on SOCIAL 
tasks (3 Piagetian tasks administered in a social manner) 
than field-independent (FID) children on SOCIAL tasks. 

The data arising from the study was then used to examine each 

of the assumptions in respect of the two classifications of the sample 

by means of the CHILDREN'S EMBEDDED FIGURES TEST (CEFT) which was 

collected for each subject of the sample at the first testing. 

The median score for each of the four CEFT testings was calculated 

for the entire sample. This score was 11 for testing one. 

Subjects were classified as field-dependent (FD) if they scored 

below 12 on the CEFT and field-independent (FID) if they scored 12 or 

higher. The median CEFT score for the second testing was 13, for the 

third testing was 17 and for the fourth testing was 21. 

Daniel (1978) writes that in non-parametric statistical analysis, 

a parameter of considerable interest is the population median. This 

parameter, in non-parametric analysis, frequently replaces the populat-

ion mean as the preferred measure of location of central tendency. This 

measure of central tendency has been used by researchers in earlier 

studies of field-independence (Fleck, 1972; Zoccolotti and Oltman, 1978; 

Huteau, 1980). Thus it was thought appropriate to classify the subjects 

of this study by means of the median score as either field-dependent (FD) 

or field-independent (FID) in order to study the relationship between 

cognitive style and performance on Piagetian conservation tasks. 

As a result of the initial administration of the CHILDREN'S 

EMBEDDED FIGURES TEST, the total sample of 64 subjects was subdivided 

into the group of 34 subjects scoring 11 and below (median score) on 
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the CEFT who were categorized as field-dependent (FO) and 30 subjects 

scoring 12 or above on the CEFT who were classified as field-independent 

(FlO). This classification was adhered to for all further analyses and 

discussions whenever the dichotomous classification of subjects is 

considered. Table 9, page 141, shows the division of male subjects 

into FD and FlO categories and also shows total Piagetian and CEFT scores 

for the five testings. Table 9a, page 142, gives the same information 

for the girls. 
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SlJ1lJro1'S PIAGm'IJli 'IDrALS/miTINc.s CEPT SClQIlg)/mmNGs S'O'll.m::T PllGEl'IAN 'roTALS/IWl'IliGs CEPl' SOOllE)/mmNGS 7D(MEDIA5) FID(HEllIAN) 1 2 , 4 5 1 2 :3 4 5 1 2 :3 4 5 1 2 :3 4 
SCIIlOL A scmxn. A 

1 19 25 2:3 11 15 15 1 18 12 2 2 16 18 22 2:3 26 20 21 21 24 
3 16 19 16 5 10 10 3 17 21 
4 17 18 17 4 8 1:3 4 17 23 21 
5 13 15 18 8 9 11 5 6 6 14 18 14 16 24 18 12 22 22 
7 7 17 17 21 24 13 14 21 22 
8 17 21 20 6 6 1 18 8 21 19 9 16 22 19 17 9 15 15 13 1, 13 20 10 10 1, 12 18 9 10 15 19 10 15 11 7 11 10 14 7 9 12 11 11 

12 13 17 16 7 15 10 12 13 16 1, 18 24 10 14 13 15 26 12 21 14 14 11 7 11 14 11 10 14 20 
scmoL B/2 SCWOL B/2 
29 29 17 22 24 2:3 19 22 21 25 }O }O 22 27 1, 20 ,1 27 8 " 22 26 19 13 19 21 32 16 16 11 14 32 19 15 12 21 
33 17 20 13 17 33 10 17 34 13 21 22 8 12 11 '4 19· 16 
35 35 10 17 28 16 19 21 24 36 14 7 :36 20 22 26 13 22 21 37 15 16 15 6 11 12 '7 19 22 
38 21 11 ,6 14 25 26 19 23 23 :39 20 1, :39 10 2, 22 14 13 2:3 40 40 14 1, 15 16 17 16 2, 21 41 41 19 25 24 28 12 20 20 22 42 42 11 16 11 10 15 19 21 2, 

SCHOOL B/1 SCHOOL B/1 
53 9 8 11 12 5' 9 12 54 14 19 10 12 54 
55 55 11 20 15 25 2, 56 18 10 56 11 24 12 18 
57 14 10 9 6 11 9 57 
58 58 8 17 16 12 16 21 59 15 11 59 12 18 16 18 60 60 15 22 24 21 2, 2, 61 18 8 61 17 28 16 17 62 62 14 17 18 " 21 2, 63 12 27 9 1, 6, 20 15 
WI~ '!lAG-EIl'IAl~ '1'l)'I'A ~ AND CEF'"1' :i Ulil<il .l!UH .l!'.LV~ -"~. LHlJrU EY!(X~ll ~.LV~ : i~"'YLE AND X(!HUl 

(Cognitive Style, FD or FID, classified by use of median score for each testing) 

TABLE .9 
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23 

20 

20 
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StJll.JiUl'S PI.&GEl'IAN '1'OT.illl/mlTINGS CI!?!' SCOIil!S/m>TlNGS stJlIJEX:TS PIAGm:uB 'l'OTALS/m3'l'INGS CliR SCORESJrmTmGs 
J'D(MEDlAN) 1 2 } 4 5 1 2 } 4 5 FID(MEDlAN) 1 2 } 4 5 1 2 , 4 5 

113CHOOL .I. SCllOOL .I. 

15 1} 11 22 10 15 16 15 20 19 
16 12 1} 12 15 4 1 12 12 16 
17 20 15 11 12 11 10 19 14 20 

18 21 15 1} 10 12 14 18 17 17 
19 1} 18 11 16 19 11 15 15 18 
20 10 11 12 5 14 12 20 9 17 
21 17 9 21 21 21 21 14 2} 21 
22 1} 14 22 15 1} 1} 21 12 21 
2} 2} 17 21 20 21 28 12 19 22 24 25 
24 14 19 20 19 8 10 16 19 24 17 15 
25 11 11 14 11 9 14 25 11 21 
26 15 15 21 11 7 11 26 25 20 

27 12 16 27 } 7 18 27 15 22 21 2} 
28 10 11 11 10 7 11 8 15 28 18 21 

iSCBDOLT SCHOOL :B 
4} 4} 15 19 18 21 15 18 22 2} 
44 9 19 11 18 6 8 9 16 44 
45 17 2} 11 11 45 21 26 24 24 
46 46 20 28 2} 27 12 2} 20 25 
47 47 14 1} 18 14 15 17 19 20 

48 12 6 48 1} 11 17 12 17 20 

49 49 22 22 26 25 16 14 20 22 
50 12 4 50 27 28 27 12 22 22 
51 11 9 9 10 51 
52 1 19 9 18 52 2} 20 15 20 

64 21 14 25 10 5 1} 64 
65 11 9 65 10 1} 14 19 

GmLS PIAGErIAN TOTALS AND CEF':r SCORE) FOR FIVE TElTlliGS BY COGNITIVE STYLE AND SCHOOL 

(Cognitive Style, FD or FID, classified by use of median score for each testing) 

TABLE 9a 



ANALYSIS - TWO-WAY CLASSIFICATION OF SAMPLE 
HYPOTHESIS I 

The first sub-hypothesis was: 

"Children assessed as field-independent (FlO) will achieve 
higher scores overall on individual Piagetian task scores 
than field-dependent (FD) children." 

In order to test this hypothesis the Kruskal-Wallis One-Way 

Analysis of Variance was applied to the six individual task scores of 

all subjects for the four testings. This instrument is reported as 

suitable for assessing significant differences when more than one compar-

ison is made among the means of various groups. It' is also appropriate 

for ordinal data. Results of this analysis are shown in Table 11 

on the following page, page 146. 

Examination of Table 11 indicates that at the first testing, the 

Kruskal-Wallis One-Way Analysis of Variance showed a significant 

difference (P = 0.0291) between the mean ranks for the fourth 

Piagetian task of the battery. This fourth task was concerned with 

conservation of area (outside a closed perimeter) and the mean rank 

for the subjects (N = 33) classified as field-dependent (FO) was 27.42 

while that of the field-independent (FlO) subjects (N = 30) was 37.03. 

In the second testing, two instances of significant difference 

appear as a result of the Kruskal-Wallis analysis. The first is task 

4 (conservation of area) as in the first testing where the mean rank for 

the field-dependent children was 26.82 and that of the field-independent 

(FlO) 38.07. This result was statistically significant (P = 0.0133). 

The second instance occurred for the fifth Piagetian task (conservation 

of horizontal/vertical co-ordinates - or water-in-the-jar task) where 

the mean rank for the task as achieved by the field-dependent eFD) 

children was 27.65 and that of the field-independent (FlO) 37.10 

(P = 0.0276). 
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KRUSKAL-WALLIS ONE-WAY ANALYSIS OF VARIANCE - INDIVIDUAL PIAGErIAN TASK 
SCORES BY COGNITIVE STYLE FOR FOUR TESTlNGS - TWO-WAY CLASSIFICATION 

FIRST TESTING N .. 63 

Task Mean STD FD (N = 33) FID (N = 30) Chi P 
Mean Rank Mean Rank Square 

1 1.667 1.513 29.00 35.30 '2~'526 0.1423 
2 3.175 1.476 29.89 34.32 0.9777 0.3228 
3 1.730 1.110 30.53 33.62 0.5594 0.4545 
4 2.016 1.362 27.42 37.03 4.7589 0.0291* 
5 2.921 0.747 28.82 35.50 2.6606 0.1029 
6 3.016 1.465 34.18 29.60 1.1030 0.2936 

SECOND TESTING N - 63 

1 2.619 2.210 29.66 34.74 1.3800 0.2401 
2 3.905 1.729 30.37 33.91 0.6250 0.4292 

3 I 2.492 2.094 28.93 35.60 2.2978 0.1296 

4 3.048 2.051 26.82 38.07 6.1338 0.0133* 

5 3.413 1.520 27.65 37.10 4.8552 0.0276* 
6 3.397 1.836 28.63 35.95 2.6250 0.1052 

THIRD TESTING N III 63 

1 2.931 2.078 30.15 34.11 0.8811 0.3419 
2 3.556 1.721 32.04 31.95 0.0005 0.9821 

3 2.063 1.839 29.01 35.50 3.1090 0.0779 

4 2.968 1.926 28.37 36.26 3.2106 0.0732 

5 3.238 1.058 29.81 34.57 1.2768 0.2585 
6 3.730 1.405 32.38 31.55 0.0345 0.8527 

FOURTH TBSTING N .. 52 

1 3.615 2.198 23.55 29.94 2.9476 0.0860 

2 3.692 1.462 27.88 24.90 0.5495 0.4585 

3 2.481 1.925 26.70 26.27 0.0112 0.9157 

4 3.571 1.903 25.79 27.33 0.1433 0.7050 

5 3.404 1.361 25.32 27.88 0.4437 0.5053 
6 3.885 1.308 27.95 24.81 0.6041 0.4370 

TABLE 10 
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These significant cases are summarized in the following table: 

TWO-WAY CLASSIFICATION OF SAMPLE FlO SUBJECTS ACHIEVE SIGNIFICANTLY 
HIGHER MEAN RANK SCORES ON INDIVIDUAL PIAGETIAN TASKS THAN FD SUBJECTS 

Testing Task N FD - Mean Rank N FlO - Mean Rank P 

1 4 33 27.42 30 37.03 0.0291* 

2 4 33 26.82 30 38.07 0.0133* 

2 5 33 27.65 30 37.19 0.0276* 

Table lOa 

Thus these analyses allowed acceptance of the hypothesis which 

stated that children assessed as field-independent (FlO) would achieve 

higher scores on individual Piagetian task scores than field-dependent 

(FD) children for three of the task analyses of the total of twenty-four 

tasks. 

A careful visual observation of the mean rank scores for both the 

field-dependent (FD) and field-independent (FlO) groups (see Table 10, 

page 144) shows that higher mean rank scores for the individual tasks 

were achieved by the field-independent (FlO) children in eighteen of the 

twenty-four analyses. However, only three of these comparisons, as 

stated earlier, were statistically significant. 

The field-dependent (FD) children scored higher on the individual 

tasks than the field-independent (FlO) in the other six instances. The 

field-dependent (FD) children scored higher in the sixth task (conserv­

ation of horizontal/vertical co-ordinates - drawing house and trees on 

hill) of the first testing, the second task (conservation of length -

length of lines and coincidence of their extremeties) and sixth task 

(conservation of horizontal/vertical co-ordinates - drawing house and 

trees on hill) and the second, third (conservation of area) and sixth 

tasks in the fourth testing. It should be emphasised, however, that in 

three of these six cases the mean ranks differ by less than one point. 
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These cases are summarized in the following table: 

FD SUBJECTS ACHIEVE HIGHER MEAN RANK SCORES ON INDIVIDUAL PIAGETIAN 
TASKS THAN FID SUBJECTS - TWO-WAY CLASSIFICATION 

TESTING TASK N MEAN RANK - FD N MEAN RANK FID 

1 6 33 34.18 30 29.60 

3 2 33 32.04 30 31.95 

3 6 33 32.38 30 31.55 

4 2 21 21.88 22 24.90 

4 3 21 26.10 22 26.21 

4 6 21 21.95 22 24.81 

Table 11 

It is interesting to note the pattern of repetition of tasks 6 and 

2 over the testings. Reference will be made to this later in the study. 

It is felt that the overall pattern of achievement - comparing the 

rank means of all 24 cases does give limited support to the hypothesis 

that field-independent (FlO) subjects will achieve higher scores on 

individual Piagetian tasks than will field-dependent (FO) subjects. 

The second sub-hypothesis to be considered stated that: 

"Children assessed as field-independent (FlO) will achieve 
higher scores overall on total Piagetian task scores for each 
testing than field-dependent (FD) children." 

Support for this hypothesis is evident in the second testing of 

the sample where the Kruskal-Wallis One-Way Analysis of Variance shows 

the mean rank for the field-dependent (FO) group as 24.95 (N = 33) and 

that of the field-independent (FlO) as 37.28. The difference between 

the mean ranks of the two groups is in favour of the FlO group and is 

statistically significant (p = 0.0064). A further Kruskal-Wallis analysis 

of the sample classified by sex as well as cognitive style shows that in 
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this second testing the difference between mean ranks is significant for 

the boys section of the sample (P = 0.0252) but not for the girls. As 

cited earlier in the Review of Literature, page 10, Satterly (1976) chose 

a sample of males only, as numerous studies have demonstrated sex 

differences in factorial patterns which emerge from batteries of 

cognitive style and achievement tests (Bieri et aI, 1958; Jackson et 

all 1964). Conversely, Frank and Davis (1982) have reported on the 

effect of field-independent match or mismatch on a communication task 

in which the sample used was 298 female university undergraduates. 

KRUSKAL-WALLIS ONE-WAY ANALYSIS OF VARIANCE - PIAGETIAN TOTAL SCORES 

rp~Bt~g N Mean ::''TD MEAN RANK MEAN RANK CHI SIGNI-
. N FD N FID SQUARE FICANCE 

1 64 14.266 3.76 34 29.37 30 36.05 2.0529 0.1500 

2 61 17.033 4.95 33 24.95 28 37.28 7.4430 0.0064-11 

3 64· 17.841 5.184 36 28.93 28 35.60 2.0879 0.1485 

4 50 19.163 5.332 27 24.02 23 26.20 0.2848 0.5936 

EOYS 
'14.553 1 38 3.725 17 18.97 21 19.93 0.0706 0.7905 

2 36 17.028 4.539 18 14.58 18 22.42 5.0120 0.0252 * 

3 38 18.553 5.285 18 18.17 20 20.70 0.4949 0.4818 

4 26 19.846 4.994 11 12.77 15 14.03 0.1735 0.6770 

GIRLS 

1 26 13.846 3.844 17 11.68 9 16.94 2.8234 0.0929 

2 25 17.241 5.309 15 11.27 10 15.60 2.1018 0.1471 

3 26, 17.077 5.043 18 13.00 8 14.63 0.2532 0.6148 

4 24 19.000 5.927 16 12.34 8 12.81 0.0236 0.8779 

Table 12 

Table 12 shows means, mean ranks, Chi Square and significance for 
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this Kruskal-Wallis analysis of the Piagetian total scores for the 

four testings. Visual examination of this table shows that the mean 

rank scores for the field-independent (FlO) subjects were higher than 

those of the field-dependent (FO) subjects in all of the testings, 

although statistically significant in one testing only. Thus as 

stated in Hypothesis la, some limited support is given to the hypothesis 

that field-independent subjects may achieve higher scores on the 

battery of Piagetian tasks than will the field-dependent (FO) subjects. 

The third sub-hypothesis stated that: 

"Children assessed as field-independent (FlO) will achieve 
higher scores on the British Ability Scale than field-depend­
ent (FD) children." 

The scale used in this instance was the British Ability Block 

Design test. Each child's performance was timed for the individual 

items of the test. Subjects, however, were allowed as much time as 

needed to complete a design. Two scores were then given for each 

item of the test - an untimed score or ABILITY SCORE - BAS 1; and credit 

was also given if the child achieved the item within the time set for a 

particular age range, POWER SCORE - BAS 2. These two raw scores were 

then further adjusted for the specific age of the child. These two sets 

of adjusted data from the first administration of this instrument were 

used in the Kruskal-Wallis analysis and results are shown in the table 

below. 

K.aUSKAL-wALLIS ONE-WAY ANALY:3I:J OF VARIANCE - BRITISH ABILITY SCALi!: 
TWO-WAY CLASSIFICATION OF SAMPLE 

VA.RIABLE N MEAN gr]) MEAN RANK MEAN RANK CHI 
N- FD H= FID SQUARE P 

BAS 1 63 44.333 17.345 27.67 36.77 3.9525 0.0468 '* 

BAS 2 63 29.175 16.475 29.52 34.73 1.3181 0.2509 

Table 13 
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This third sub-hypothesis of HYPOTHESIS I is supported at the 

0.0468 level of significance by the results shown for the untimed 

ABILITY score - BAS 1, but not for the timedPOWER test - BAS 2. 

However, the mean rank of the FID section of the sample is higher than 

that of the FD section for both ABILITY and POWER tests. 

HYPOTHESIS II 

The second HYPOTHESIS stated that in further administrations of 

the Piagetian battery, children initially classified as field-independent 

(FID) by means of Witkin et al (1971) CHILDREN'S EMBEDDED FIGURES TEST 

(CEFT), will show fewer regressions on their Piagetian test scores 

than will field-dependent (FD) children. This hypothesis was concerned 

with the stability and consistency of the children's performance on the 

Piagetian tasks over the four testings and aimed to investigate if a 

relationship might exist between these factors of stability and 

consistency of performance and field-independence. 

This hypothesis is further specified as: 

"Children assessed as field-independent (FID) will show fewer 
regressions on individual Piagetian task scores than field­
dependent (FD) children." 

and, 

"Children assessed as field-independent (FID) will show fewer 
regressions on total Piagetian scores from testing to testing 
than field-dependent (FD) children." 

Table 14 shows the number of regression scores tallied for the 

individual Piagetian task scores for field-dependent (FD) and for 

field-independent (FID) subjects over the four testings grouped in the 

two-way classification. 

An examination of these figures over the four testings shows that 

there are only slight variations in the number of regression~ scored by 

the field-independent (FID) children when compared with those scored 
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U1 
o 

Task 

FD :Boys 

(N = 18) 

rD Girls 

(N .. 11) 

~ Totals 

IFID Boys 

(N .. 21) 

FID Girls 

(N - 9) 

FID TOTALS 

1 

6 

1 

TABLE OF REGRESSIONS - TOTALLl!J> FOR INDIVIDUAL PIA~"TIAN TASK SCOru!S :BY COGNITIV~ STYLE 

AND SEX OVER THE FOUR TESTINGS - 'NO-WAY CLASSIFICATION OF SAMPLE 

TESTING 1 - 2 TESTING 2 - 3 TESTING 3 - 4 

2 3 4 5 6 Totals 1 2 3 4 5 6 Totals 1 2 3 4 5 

1 3 3 5 4 28 (N:=18) 2 6 5 4 2 1 20 (N=11) 1 5 1 2 3 

4 1 3 3 5 23 (N=11) 2 4 6 2 4 3 21 (N=15) 1 6 0 1 3 

(N = 35) 51 (N = 35) 41 ~N = 26) 

5 4 1 4 2 1 23 (N=21) 2 6 5 5 3 5 26 ,(N=16) 0 6 3 4 2 

1 4 1 1 2 5 14 (N= 9) 2 3 3 1 2 4 15 KN= 8) 1 3 2 1 5 

(N = ,0) 31 (N = 30) 41 i(N = 24) 

TOTAL REGRESSIONS - FD Subjects 119 TOTAL REGRESSIONS - FID Subjects 110 

TABLE 14 

I 

6 Totals 
I 

2 14 

2 13 

21 

3 18 

2 14 
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by the field-dependent (FD), The FID children scored a total of 110 

regressions while the FD children scored 119. This result is surprising 

especially when the sample size of the groups is considered. The FID group 

contained 30 subjects for testings 1, 2, and 3 and 24 children for testing 

4. The field-dependent (FD) group contained 35 subjects for testings 1, 

2 and 3; 26 children for testing 4. The size of the sample was reduced 

to fifty at the fourth testing as it was. only possible to administer the 

battery of test instruments to the first section of the sample (N
1 

= 15) 

on three occasions (at the three month interval) before they moved On 

to another teacher and a different system of class organisation. 

Witkin and his colleagues (1974) stated that it hi their view 

that style of cognitive functioning refers to a process of information 

exchange between the individual and his environment. The person 

considered to perceive in the analytical or field-independent style 

experiences items as separate or discrete from their background and is 

able to overcome the influence of an embedding context. This character­

istic of field-independent persons has been related by other researchers 

(Huteau 1980, Bowd 1977, Case and Pascual-Leone 1975) to Piagetian 

measures of cognitive development. As a result of these and other studies, 

it has been suggested that field-independent subjects will succeed 

better than field-dependent persons on those conservation tasks and 

other piagetian tasks which depend upon spatial representations 

(Huteau 1980). 

In light of this research (which has been discussed in more detail 

in Chapter IV, "The Relationship of Notions of Piaget and Witkin"), it 

seemed logical to hypothesize that field-independent children would achieve 

understanding of Piagetian conservation tasks prior to field-dependent 

children and hence that field-independent (FID) children would maintain 

a pattern of stability in their responses to the tasks over the four 

testings in advance of the field-dependent children. 
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However, as in Hypothesis IIa, a Kruskal-Wallis analysis of the 

data showed no statistical significant difference in the regression 

scores (mean rank for FlO subjects was 2.83 and for FO subjects 4.16) and 

this hypothesis cannot be accepted. It would appear in this study that 

cognitive style is unrelated to children's stability of performance on 

individual Piagetian conservation tasks. 

Hypothesis lIb stated that: 

"Children assessed as field-independent (FlO) will show fewer 
regressions on total Piagetian scores from testing to testing 
than field-dependent (FO) children." 

Results similar to those given above for Hypothesis IIa appeared 

when the regression scores were tallied and analysed. A total of 55 

regressions was counted over the four testings of the sample. Thirty-

one of these were attributed to the field-dependent (FO) subjects 

(N = 35) and twenty-four to the field-independent (FlO) subjects 

(N = 30). No statistical significance resulted from a Kruskal-Wallis 

analysis (mean rank for FlO subjects was 4.000 and for FO subjects 

3.000) and hence no support was shown for the hypothesis that field-

independent (FlO) subjects would score fewer regressions on Piagetian 

total scores than field-dependent (FO) subjects. 

Table 15 shows the tallied results of regressions for the Piagetian 

battery of scores over the four testings by sex and cognitive style. 
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TABLE OF REGRESSIONS - TOTALLED FOR PIAGETIAN TASK TOTAL SCORES BY 

COGNITIVE STYLE AND SEX ovm THE: FOUR TESTINGS 

TWO-WAY CLASSIFICATION OF SAMPLE 

Testing 1 - 2 2 - 3 3 - 4 Total 

FD Boys 
(N - 18) 6 7 (N = 11) 3 16 

FD Girls 
(N = 17) 3 7 (N = 15) 5 15 

FD Totals 
(N = 35) 9 14 (N = 26) 8 31 

-
FID Boys 
(N • 21) 2 7 (N :II 16) 5 14 

FID Girls 
(N = 9) 2 5 [eN :II 8) 3 10 

FID TOTALS 
(N :II 30) 4 12 KN- 24) 8 24 -

TOTAL RE~SSIONS FD Subjects - 31 

TOTAL REGRESSIONS FID Subjects - 24 

TABLE 15 
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HYPOTHESIS III 

The third HYPOTHESIS stated that: 

"As Piagetian tasks are organised in relation to style of 
presentation, as either IMPERSONAL or SOCIAL, it is hypoth­
esized that field-independent (FlO) children may score 
higher on tasks presented in an IMPERSONAL manner while 
children classified as field-dependent (FD) may score 
higher on those tasks presented in a SOCIAL manner." 

Witkin et al (1977) suggest that there are educational implications 

related to mode of presentation of learning situations and individual's 

cognitive style. Recent studies reviewed by Messick (1982) support 

this aspect of the Witkin theory of differentiation and these notions 

have been discussed in earlier sections of this study (See Chapter II, 

"Psychological Differentiation Theory" and Chapter IV, "Methodology", 

page 124). The grouping of the Piagetian tasks and details concerning 

the style of presentation were outlined in these sections. 

Briefly, the Piagetian battery of six tasks consisted of two 

conservation tasks reported as assessment instruments for understanding 

of the mathematical concepts of length, area and horizontal/vertical 

co-ordinates. One task in each unit was presented in the IMPERSONAL 

manner and the other in the SOCIAL manner. Witkin et al (1974) suggest 

that field-dependent (FD) subjects may prefer information presented 

in a SOCIAL manner and thereby process such information more easily. 

Field-independent (FlO) subjects are thought to process and prefer 

information of an abstract or IMPERSONAL character. 

The justification for this grouping of Piagetian tasks and the 

relationship between manner of presentation and Witkin's theory of 

cognitive style were presented in Chapter IV, page 115. 

In order to test this third HYPOTHESIS, a factor 'D' was calculated 

for each individual subject for each of the four testings in the 

following manner. The three Piagetian tasks administered in the 

IMPERSONAL manner were summed and the scores of the three SOCIAL tasks 
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were summed and then subtracted from the summed IMPERSONAL scores. 

That is, 

If the subject scored higher on the IMPERSONAL battery of tasks, 

his/her score would be a positive value. If the subject scored higher 

on the SOCIAL tasks, the value of 0 would be negative. The results of 

this calculation for factor 0 are shown in Table 16 which follows. 

Results of this table were considered in respect of the third 

HYPOTHESIS which was further specified as: 

"As Piagetian tasks are organised in relation to style of 
presentation, as either IMPERSONAL or SOCIAL, it is hypoth­
esised that field-independent (FlO) subjects may score higher 
on tasks presented in an IMPERSONAL manner than will field­
dependent (FO) children." 

and, 

"As Piagetian tasks are organized in relation to style of 
presentation as either IMPERSONAL or SOCIAL, it is hypoth­
esized that field-dependent (FO) children may score higher 
on tasks presented in a SOCIAL manner than will field­
independent (FID) children." 

When the data was analysed using a It' test for related samples 

(Clegg 1982) for the first sub-hypothesis, results (p, 0.05 for a 

one-tailed test, N = 4, T = 1.093) were not significant and no support 

could be given to the hypothesis which stated that field-independent 

(FID) children would score higher on IMPERSONAL tasks than would field-

dependent (FD) children. 

However, when this two-way classification of the data was analysed 

using the same It' test for related samples (Clegg 1982, suggests that 

this statistical measure is appropriate for use with samples which are 

normally distributed, variances are similar to each other, and the 

samples comprise scores of at least interval measurement) the results 

for the second sub-hypothesis that field-dependent (FD) children may 

score higher on tasks presented in a SOCIAL manner than will field-ind-

ependent (FlO) children were significant. The null hypothesis was 
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TABULATION OF FACTOR 'D' BY COGNITIVE STYLI!: AND SEX FOR FOUR Tt;STINGS - 'NO-WAY CLASSIFICATION 

TESl'ING ~"D BOYS FD GIRLS FD TOTAL FID BOYS FID GIRLS FIn TOTAL 
(N == 18) (N = 11) (N ... 35) (N ... 21) (N ... 9) (N ... 30) 

I Higher on Impersonal 
Tasks (+D) 1 6 4 10 1 2 9 

Higher on Social 
Tasks (-D) 1 10 9 19 12 1 19 

Scored SaIIle 
(D • 0) 1 2 4 6 2 0 2 

Higher on Impersonal (N = 19) (N = 16) (N = 35) (N ,. 11) (N • 9) (N • 26) 
Tasks (+D) 2 3 2 5 2 2 4 

Higher on Social 
Tasks (-D) 2 15 13 28 11 1 18 
Scored Same 
(D • 0) 2 1 1 2 4 0 4 

Higher on Impersonal {N = 18) (N = 10) {N = 34) {N = 20) (N == 9) (N = 29) 
Tasks (+ll) 3 3 2 5 6 3 9 
Higher on Social 
Tasks (-D) :s 15 13 28 13 5 18 

r,jcored Same 
(D.O) 3 0 1 1 1 1 2 

IHigher on Impersonal {N = 11) {N ... 15) {N == 20) {N == 16) {N ... 8) {N = 24) 
Tasks (+D) 4 0 1 1 5 1 6 
Higher on Social 
Tasks (-D) 4 1 11 18 6 1 13 
Scored Same 
(D == 0) 4 4 4 8 4 0 4 

TABLE 16 



rejected (p ~ 0.05 for a one-tailed test, N = 4, T = 2.61) and the 

sub-hypothesis that field-dependent (FO) children would score higher on 

SOCIAL tasks than field-independent (FlO) children was confirmed over 

the four testings. 

An inspection of the raw data given in Table 16, page 156, showing 

the tallies of factor 10
1 over the four testings illustrates that the 

numerical differences between the tallies for the FO subjects and the 

FlO subjects became more disparate over the four testings. Initially 

FO and FlO subjects showed the same number of negative 10 1 values 

(subject scores higher on tasks presented in a SOCIAL manner) at the 

first testing. Account must be taken, however, of the number of FO 

subjects (N = 35) compared with FlO subjects (N = 30) in relation to 

the total sample of 65 subjects. At the second testing, the PO subjects 

(N = 35) showed 38 negative 10
1 values; FlO subjects (N = 30) 

showed 18. The same set of figures appeared at the third testing and 

the composition of the sample as regards FO and FlO subjects also remained 

the same. At the fourth testing (when the sample size diminished) the 

FO subjects (N = 26) tallied a total of 18 negative 10
1 values while 

FlO subjects (N = 24) yielded a total of 13. 
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ANALYSIS - THREE-WAY CLASSIFICATION OF SAMPLE 

HYPOTHESIS I 

A second classification of the raw data was also made. Several 

researchers (Satterly, 1976; Satterly and Telfer, 1979 and Brumby, 

1982) have reported a triparatite classification when studying cognitive 

style. Thus it seemed justifiable to investigate the findings in this 

classification as well as in the dichotomous classification which is 

normally used in studies of Witkin's theory of psychological differ-

entiation. 

Subjects were assigned into three equal (approximately) groupings 

by comparing and ranking of the subject's first CHILDREN'S EMBEOOEO 

FIGURES TEST (CEFT) score. These groups were labelled'field-dependent 

(FO) , field-independent (FlO), and field dependent/field independent 

(FO/FIO). This three-way classification of subjects and resulting 

grouping of raw data is shown in Table 17, page 159. 

The first HYPOTHESIS which stated that children who had been 

categorized as field-independent (FlO) would score higher on individual 

Piagetian task scores, on Piagetian total scores and on the British Ability 

Scale tests than would field-dependent (FO) children was further 

examined in relation to this three-way classification of the sample by 

applying theKru~al-Wallis One-Way Analysis of Variance. 

Immediately following are Tables 18 and 19 which show the results 

of the Kruskal-Wallis One-Way Analysis of Variance when the sample was 

arranged in the three-way classification in respect of Hypothesis la 

which stated that: 

"Children assessed as field-independent (FlO) will achieve higher 
scores on indivldual Piagetian tasks than field-dependent (FO) 
children." 

No significant differences arise from this analysis across the four 

testings and thus no support is given to the hypothesis that field-

independent (FlO) subjects will score higher on individual Piagetian 
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TABLE 17 



KRUSKAL-WALLIS ONE-WAY ANALYSIS OF VARIANCE - INDIVIDUAL PIAGETIAN 

TASK SCORES FOR TOTAL SAMPLE BY COGNITIVE STYLE - 3-WAY CLASSIFICATION 

FIRST TESTING N • 64 

Task FD (N = 22) FD/FID (N = 20) FID (N = 22) Chi p 
Mean Rank Mean Rank Mean Rank Square 

1 27.45 38.11 32.39 4.0054 0.1350 
2 34.25 34.15 29.25 1.0886 0.5802 

3 27.91 31.50 32.55 3.5128 0.1727 

4 28.61 34.08 34.95 1.6411 0.4402 

5 28.43 35.95 33.43 2.2549 0.3239 
6 32.05 32.20 33.23 0.0580 0.9114 

SECOND TESTING N = 64 

1 26.68 35.38 35.70 3.7860 0.1506 

2 33.36 28.15 35.59 1.8614 0.3943 

3 29.55 32.10 35.27 1.1616 0.5594 

4 26.66 33.30 37.61 4.0264 0.1336 

5 27.39 35.58 34.82 2.9504 0.2287 

6 27.70 34.20 35.75 2.4169 0.2987 

THIRD TESTING N IS 64 

1 28.91 33.88 34.84 1.4891 0.4749 

2 31.18 36.00 30.64 1.1348 0.5670 

3 28.93 35.13 33.68 2.0756 0.3542 

4 21.36 35.63 34.80 2.8530 0.2402 

5 28.43 34.15 35.01 1.9531 0.3765 

6 33.98 34.83 28.91 1.3640 0.5056 

[FOURTH TE5'TING N·50 

1 28.09 35.95 33.77 2.3241 0.3129 

2 30.71 35.95 31.09 1.0652 0.5811 

3 31.55 36.92 29.43 1.8964 0.3814 

4 29.91 36.55 31.41 1.5118 0.4696 

5 28.68 35.45 33.64 1.6829 0.4311 

6 33.84 34.10 29.16 1.1646 0.5586 

TABLE 18 

160 



tasks than will field-dependent (FD) subjects when the sample was 

examined in the tripartite classification. 

Although Table 19 shows the Kruskal-Wallis analysis for the total 

sample, the analysis was also done by sex for each of the four testings 

and the mean ranks for each of the three cognitive style groupings (FO, 

FlO and FO/FIO) were calculated for 48 instances. However, no statistically 

significant case at even the lowest (0.05) level of significance arose to 

support the hypothesis; nor did the pattern of relationship of mean ranks 

appear (that is, higher mean ranks were achieved by FlO subjects "across 

the testings) as it did in the analysis conducted on the sample organised 

in the dichotomous classification. The analysis by sex for the testings 

is available by request. 

The second sub-hypothesis of HYPOTHESIS I was concerned with the 

achievement of field-independent (FlO) children in regard to the total 

Piagetian scores for the battery of tasks over the four testings. 

Results of the Kruskal-Wallis One-Way Analysis of Variance are given 

below. 

TESTING N MEAN RANK MEAN RANK MEAN RANK CHI P 
FO N = 22 FO/FIO N = 20 FlO N = 22 SQUARE 

1 64 26.86 38.00 33.14 3.8231 0.1478 

2 64 30.82 31.45 35.14 0.6881 0.7089 

3 64 33.98 33.85 35.80 2.1033 0.3494 

4 64 32.95 30.92 33.48 0.2190 0.8963 

Table 19 

No support was given to this hypothesis when the tripartite class-

lfication of the sample was analyzed. Nor was support shown when the 

sample was grouped by sex and further analyzed. Thus this second sub-

hypothesis of HYPOTHESIS I that: 
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"Children assessed as field-independent (FlO) will achieve higher 
scores overall on total Piagetian task scores for each testing 
than field-dependent (FD) children." 

could not be accepted. An examination of the mean ranks for each of the 

three groups of the sample shows a difference at the first testing 

between the mean ranks which favours the middle group of the sample. 

After this first testing, however, the field-independent (FID) group 

do achieve the highest mean rank score of the three groups. However, 

as stated earlier, the difference in favour of this FlO group is not 

large enough to warrant any consideration. 

The third and final sub-hypothesis of HYPOTHESIS I was concerned 

with the theory that field-independent (FlO) children would achieve 

higher scores than field-dependent (FO) children in relation to the 

sample's scores on the British Ability Scale. As referred to earlier, 

two scores were obtained for each subject, the ABILITY SCORE - BAS 1 

and the POWER SCORE - BAS 2. The Kruskal-Wallis analysis showed a 

significant difference between the scores of the three groups of 

children for the ABILITY - BAS 1 test. Results are shown in the table 

below. 

TESTING N MEAN RANK MEAN RANK MEAN RANK CHI P 
FD N = 22 FO/FIO N = 20 FlO N = 22 SQUARE 

1 64 24.70 37.45 35.80 6.0603 0.0483* 

2 64 28.32 34.25 35.09 1.7726 0.4122 

Table 20 

The result of this analysis shows a significant (P = 0.0483, N = 64) 

difference for the ABILITY - BAS 1 scores. The highest mean rank score 

was achieved by the middle group of subjects - those classified as field-

dependent/field-independent (FO/FIO). Using a multiple comparison 

procedure for the Kruskal-Wallis (Daniel, 1978, page 211) we can conclude 
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that the field-dependent/field-independent (FO/FIO) subjects scored higher 

on the ABILITY - BAS 1 test overall than did either the field-dependent 

(FO) or the field-independent (FlO) subjects. Thus, the sub-hypothesis of 

HYPOTHESIS I, children who have been classified as field-independent (FlO) 

subjects will achieve higher scores on the British Ability Scal~ is not 

supported. 

HYPOTHESIS II 

In order to investigate the second HYPOTHESIS under the tri-partite 

classification the same procedure was followed as was done for the two-

way classification of the sample. Thus, regression scores were tallied 

for both the individual Piagetian task and total task scores for the 

Piagetian battery of the six tasks. The data is shown in Table 21, 

page 164 and Table 22, page 165. 

Statistical analysis of this information gave results similar to 

those of the analysis of the two-way classification of regression tallies 

in that no significant support was given for the sub-hypothesis of 

HYPOTHESIS II which stated that: 

"Children assessed as field-independent (FlO) will show fewer 
regressions on total Piagetian scores from testing to testing 
than field-dependent (FD) children." 

When the regression scores for the Piagetian totals for testings 

1-2, 2-3 and 3-4 were analysed by use of the Krskal-Wallis One-Way 

Analysis of Variance, the results were again in line with those given 

above for the first sub-hypothesis. The mean ranks were 4.5 for the 

field-dependent (FO) group, 5.6 for the ~ield-dependent/field-independent 

(FO/FIO) group and 4.8 for the field-independent (FID) group. The results 

were not significant at level p ~ 0.05, H = 0.288,df = 2. 

Results of these Kruskal-Wallis analysis suggest that stability of 

scores on Piagetian tasks as achieved by the subjects of this study when 

analysed in the tri-partite classification are unrelated to cognitive 

style. 
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Task 

FD Boys 
(N • 13) 

,D Girls 
(N -= 9) 

FD Total 
(N -= 22) 

FD/FID Boys 
(N == 12) 

FD/FID Girls 
(N = 8) 

FDjFID Total 
(N = 20) 

IFID Boys 
(N -= 13) 

FID Girls 
(N -= 9) 
FID Totals 
(N = 22) 

1 

4 

0 

4 

4 

1 

5 

3 

1 

4 

TABLE OF REGRESSIONS - TOTALLED FOR INDIVIDUAL PIAGE.."'TIAN TASK SCORES BY COGNITIVE 
STYLE AND Sl!X ovm TID! FOUR Tl!:STINGS T~WAY CLASSIFICATION OF SAMPLE 

T~5'l'ING 1 - 2 T&"'TING 2 - 3 TESTING 3 - 4 

2 3 4 5 6 Totals 1 2 3 4 5 6 Totals 1 2 3 4 5 6 Totals 

4 2 1 3 2 16 2 5 5 4 2 1 19 0 5 0 2 3 1 11 

3 4 1 2 3 13 0 3 4 2 2 3 14 0 2 0 1 1 1 5 

1 6 2 5 5 29 2 8 9 6 4 4 33 0 1 0 3 4 2 16 

5 4 3 1 2 19 1 3 2 2 3 0 11 1 3 1 1 1 3 10 

1 4 3 2 2 13 2 1 2 0 1 0 6 1 4 0 0 3 1 9 

6 8 6 3 4 32 3 4 4 2 4 0 11 2 1 1 1 4 4 19 

2 4 2 2 1 14 1 4 3 3 1 5 11 0 3 3 3 1 1 11 

4 0 1 2 5 13 2 3 3 1 2 4 15 1 3 2 1 4 2 13 

6 4 3 4 6 21 3 1 6 4 3 9 32 1 6 5 4 5 3 23 

TABLE 21 



TilLE OF REGRESSIONS - TOTALLED FOR PIAGE'l'IAN TASK TOTAL SCORES BY 

COGNITIVE STYLE AND SEX OVER THE FOUR TESTINGS 

Testing 

FD Boys 

(N :a 13) 

FD Girls 

(N = 9) 

FD Totals 

(N - 22) 

FD/FID Boys 

(N = 12) 

FD/FID Girls 

(N • 8) 

FD/FID Totals 

(N - 20) 

FID Boys 

(N =- 13) 

FID Girls 
(If = 9) 

FID Totals 
(N • 22) 

THREE-WAY CLASSIFICATION OF SAMPL~ 

1 - 2 2 - 3 3 - 4 

2 6 2 

1 4 2 

3 10 4 

4 5 3 

2 3 3 

6 8 6 

1 4 3 

2 5 3 

3 9 6 

TOTAL REGRESSIONS FD Subjects - 11 

TOTAL REGRESSIONS FD/FID Subjects - 20 

TOTAL REGRESSIONS FID Subjects - 18 

TABLE 22 
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Total 

10 

7 

17 

12 

8 

20 

8 

10 
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HYPOTHESIS III 

The third HYPOTHESIS stated: 

"As Piagetian tasks are organised in relation to style of admin­
istration, as either IMPERSONAL or SOCIAL, it is hypothesisized 
that field-independent (FID) children may score higher on tasks 
presented in an IMPERSONAL manner while children classified as 
field-dependent (FD) may score higher on those presented in a 
SOCIAL manner." 

As described earlier in this paper, page154, a factor 'D' was 

calculated for each individual subject for each of the four testings. 

Briefly, the three Piagetian tasks which had been organised and presented 

in the IMPERSONAL manner were summed as were the scores of the three 

tasks which had been classified as SOCIAL. The SOCIAL summation score 

was subtracted from the IMPERSONAL summed score and the result was 

termed factor D. That is; 

(PT1 + PT3 + PTS) - (PT2 + PT4 + PT
6

) = D 

Subjects scoring higher on the IMPERSONAL battery of tasks showed 

a positive D value, while subjects scoring higher on the summed SOCIAL 

tasks showed a negative D value. This information is presented in 

Table 23, page 167. 

The third HYPOTHESIS was specified as two sub-hypothesis. The 

first sub-hypothesis was: 

"As Piagetian tasks are organised in relation to style of 
presentation, as either IMPERSONAL or SOCIAL, it is hypothesized 
that field-independent (FlO) subjects may score higher on tasks 
presented in an IMPERSONAL manner than will field-dependent (FD) 
subjects." 

When the Kruskal-Wallis analysis was used to assess the data 

gathered in relation to the first sub-hypothesis, results were not significant 

(p = 0.097 for a one-tailed test, N = 4, H = 4.6539). Mean ranks for each 

of the three groupings were FD subjects, R1 = 6.25 (N = 22); FD/FID 

subjects, R2 = 9.375 (N = 21) and FID subjects, R3 = 3.875 (N = 22). The 

multiple comparison procedure showed that Group 2, the FD/FID subjects 
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T~'TlMG FD BOYS FD GIRL .. FD TOTAL Fl?/FID BOY::> FD(FID GIRLS FD~FID TOTAL FID BOY::> FID GIRLS FlD TCJl'AL 
(If • 1~) (N ,. 9) (If .. 22) (N ,. 12) (N - 8) (N ,. 20) (N - 1.n (N .. 9) (N = 22) 

Higher on Iapersonal 
2 1 3 Tasks ('tD) 1 4 3 7 1 2 9 

Higher on Social 
7 3 10 Tasks (-D) 1 10 6 16 5 1 12 

Scored 5a.e I 

(D .. 0) 1 2 4 6 1 0 1 1 0 1 

Higher on rapersonal 1 
! 

Tasks (+D) 2 2 2 4 2 2 4 1 0 

Higher on Social 
5 4 9 Tasks (-D) 2 14 10 24 7 6 13 

Scored Sa_ 
2 0 2 (D _ 0) 2 0 0 0 3 1 4 

Higher on Impersonal 
4 0 4 Tasks (-tD) 3 2 2 4 3 3 6 

Higher on Social 
6 4 10 

Tasks (-D) 3 14 10 24 8 4 12 

Scored SallIe I 

0 0 0 I 

(D .. 0) 3 0 0 0 1 2 3 

Higber on lJar:rsonal 
Tasks +D) 4 0 0 0 3 2 5 2 0 2 

Higher on Social 
Tasks (-D) 4 5 9 14 5 5 10 3 4 1 

Scored SallIe 
0 4 (D - 0) 4 4 3 7 0 1 1 4 

TABULATION OF FACTOR 'D' BY COGNITIVE STYLE AND SEX. FOR FOUR Tl!:STlNGS - THR.l!:E - WAY CLASSIFICATION 

TABLJ!; 2, 



received the highest number of positive '0' values and not the FlO 

subjects. Hence there was no statistical support for this hypothesis. 

However, when the data collected and organised in the tri-partite 

classification was analysed in relation to the second sub-hypothesis 

of HYPOTHESIS III: 

"As Piagetian tasks are organised in relation to style of 
presentation as either IMPERSONAL or SOCIAL, it is hypothesized 
that field-dependent (FD) children may score higher on tasks 
presented in a SOCIAL manner than will field-independent (FlO) 
children", 

a Kruskal-Wallis analysis yielded a significant difference (p ~ 0.008, 

H = 40, df = 2) among the three groups. Mean ranks for each of the three 

groupings used in this analysis were: 

FD Subjects R1 = 9.75 N = 22 

FD/FID Subjects R2 6.25 N = 20 

FlO Subjects R3 = 6.5 N = 22 

Use of the Multiple Comparison procedure (Daniel 1978) and selection 

of-cat 0.255 resulted in a calculation which showed that mean ranks of 

FD subjects differed significantly ( p = 0.025 ) from that of the FD/FID 

subjects and the FID subjects. Thus the hypothesis that FD subjects would 

score higher on the Piagetian tasks which were administered in a SOCIAL 

manner was supported by the data of the study organised in a tripartite 

classification. 

5 Daniel (1798) notes that the value for.c. is generally larger for 
multiple comparisons than for single comparison inference procedures. 
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Sex Differences - Results 

It will be noticed in some tables that subjects have been divided 

into boys and girls as sex differences in the results were anticipated. 

In respect of sex differences as regards cognitive style Witkin et 

al (1974) report that women tend to be more field-dependent than men. 

They cite studies of perceptual development (Witkin, Goodenough and 

Karp, 1959) have demonstrated sex differences down to the 8-year level. 

At ages younger than 8 the sex differences problem cannot easily be 

investigated, since the tests (EFT and RFT) are not well suited for 

children below that level. However, studies of children in the 5-8 year 

range, with perceptual tests (the CHEF and CEFT) similar to the EFT 

and the RFT suggest that there may be no significant difference in 

field-dependence at these younger ages (Crudden 1941; Goodenough and 

Eagle 1963). Connor, Schachman and Serbin (1978) have reported that 

girl's (mean age 6.5 years) performance in the Children's Embedded 

Figures Test (CEFT) improved significantly more from pre-test to post­

test than the performance of the boys. This work is discussed in more 

detail in relation to the CEFT results on page' 197ff. 

Generally speaking, few significant sex differences have arisen in 

the statistical analyses of the data of this study. Visual inspection 

of the data presented in the tables does appear to follow the trends 

reported by other researchers which suggest that girls even at this 

young age range are relatively more field-independent than boys. 
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CEFT Results 

Witkin, Oltman, Raskin and Karp (1971) report that the CEFT or 

Children's Embedded Figures Test used in this study, was standardised 

on a sample of 160 children, divided equally among 5-9 year aIds, half 

boys and half girls, from two New York, USA elementary schools. They 

write that the sample was drawn from neightbourhoods of diverse ethnic, 

religious and economic composition. Further, on the basis of the total 

test scores, two criterion groups were formed, comrpising respectively, 

the 27% highest and 27% lowest scores in each age group regardless of sex. 

Norms were determined by use of scores from these criterion groups. 

The administration of the CEFT allows and supplies materials for 

conducting a 'training procedure' before actual administration of the 

test items. 

This procedure was followed by the experimenter in all instances. 

The same experimenter administered the CEFT to all subjects over all the 

four testings of the sample as well as to the small sub-group at the 

fifth testing. 

Results of the CEFT scores in this study were slightly higher at the 

initial testing than norms given in the MANUAL (1971) for the age 

range. The following Table 24 shows Mean Scores and Standard Deviations 

for the CEFT for the five testings. Individual CEFT scores for each 

subject for each of the testings are shown in Table 6, page 132. The 

norms as stated in the Manual are also given in Table 26 which follows, 

page 171. 

MEAN CEFT SCORES BY MEAN AGE OF TOTAL SAMPLE AT EACH TESTING 

TESTING 1 2 3 4 5 

N 64 63 64 51 9 

MEAN AGE 6:4 6:7 6: 10 7:2 7:9 

MEAN CEFT 11. 3438 13.4921 16.6094 19.1765 20.88 

SO 4.4623 4.8222 4.6891 4.0925 2.1602 
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CliFT SCORE ~..) A.Im 5'TANnA..'ID DEVIATIONS BY SEX OVER FIVE TESTINGS 

TESTlNG 1 2 :3 4 5 

N BOYS 35 36 38 26 5 

MEAN CEE'r 11.97 14.40 16.63 19.88 20.0 BOYS 

SD BOYS 4.37 4.83 4.46 3.96 1.89 

N GIRLS 25 25 26 26 4 

MEAN CEE'r 10.44 13.08 16.15 18.96 22.0 GIRLS 

SD GIRLS 4.44 4.67 4.84 4.05 2.44 

TABLE 25 

Noms for age ranges of the CEE'r were gi van in the MANUAL (1971) 

as follows! 

CEE'r MEANS AND ST.ANDA1ID DEVIATIONS 

AGE SEX N MEAN SD 

5 - 6 M 20 6.8 3.8 
F 20 7.4 4.2 

All 40 7.1 4.0 

7 - 8 M 20 11.4 6.2 
F 20 9.8 4.8 

All 40 10.6 5.6 

9 - 10 M 20 16.6 5.4 
F 20 16.3 5.7 

All 40 16.4 5.5 

11 - 12 M 29 18.9 5.5 
F 20 17.2 4.8 

All 40 18.0 5.1 

From: MANUAL by H. Witkin, P. Oltman, 
E. Baskin and S. Karp 1971 
Consulting Psychologists Press, 
page 24. 

TABLE 26 
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Draw-A-Figure Test - Results 

The tables which follow show means and standard deviations of the 

Draw-A-Figure test as it was scored over four testings by two independent 

scorers, X and Y. 

Directions for the administration of the Witkin Draw-A-Figure Test 

required that the scoring be accomplished by a person other than the 

administer of the instrument. Thus these results were evaluated by two 

6 
independent assessors and both sets of results are presented in Table 27. 

Correlation analysis of the outcomes of the Children's Embedded Figures 

Test as related to the Draw-A-Figure test over the four testings by the 

two scorers are also presented in Table 30. 

Results of the DAF and CEFT did not correlate. The means for the 

DAF show little change over the four testings. Indeed the mean for the 

results of the DAF as assessed by Scorer X was higher at the first 

testing O~{l = 1.5385) than the last testing (~2 = 1.3529). The Witkin 

Draw-A-Figure or Articulation of Body Concept Scale is assessed on a 

scale of 5-1, that is, the lowest mark awarded the most primitive drawings 

is "5"; highest score is "1". For computer analysis purposes, this scale 

was reversed; "1" became lowest score awarded, "5" the highest, to align 

with the five-point scale used in assessing the Piagetian tasks. 

Other researchers (Vernon, 197~; Satterly, 1976; Bowd, 1977) have 

reported similar findings. Satterly and Telfer (1979) stated that they 

chose to use only one measure of field-dependence (Children's Embedded 

Figures Test) as enquiries have shown that other measures had only a 

low correlation. 

6 These same assessors also corroborated the experimenter's use of the 
Piagetian scales as described earlier in Chapter IV, page 128. A 
representative selection of this data (N = 20) was evaluated by both 
assessors for each of the four testings. 

As in the scoring of the DAF drawings there was very close agreement -
approaching unanimity - among the three assessors as regards the evaluat­
ions given to the individual responses of the subjects. 
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DRAW-A-FIGURE TmT - MEANS AND STANDABD DEVIATIONS 

VARIABLE NAME N MEAN STANDARD DEVIATION 

DAF 1 65 1.5385 0.6864 
DAF 2 65 1.3538 0.5429 
DAF 3 61 1.5574 0.6714 
DAF 4 60 1.5000 0.6244 
DAF 5 64 1.4844 0.7125 

DAF 6 64 1.6250 0.8262 

DAF 7 51 1.3529 0.6269 

DAF 8 52 1.3725 0.5277 

NB: DAF 1, 3, 5, 7 scores were those results assessed by Scorer X. 
DAF 2, 4, 6, 8 scores were those results assessed by Scorer Y. 

DAF 

DAF 

DAF 

DAF 

T.A:BLE 27 

CORRELATION BEI'WEEN DAF RE3ULTS AS SCORED BY TWO 

INDEPmDENT SCORERS X AND Y 

VARIABLES COEFFICIENT CASm SIGNIFICANCE 

1 DAF 2 0.5709 65 0.0000 

3 DAF 4 0.5030 60 0.0000 

5 DAF 6 0.6370 64 0.0000 

7 DAF 8 0.6829 51 0.0000 

T.A:BLE 28 
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CE?r 

CE?r 

CEF'r 

CE?r 

CE?r 

CEF'r 

CEFl' 

CE?r 

CORRELATION SHOWING RELATIONSHIP BETWEEN 

CEFT.AND DAF RESULTS 

VARIABLES COEFFICImT CASEE SIGNIFICANCE 

1 DAF 1 0.0223 64 0.431 

1 DAF 2 0.1278 64 0.157 

2 DAF 3 -0.0188 61 0.443 

2 DAF 4 -0.0118 60 0.464 

3 DAF 5 0.2333 64 0.032 

3 DAF 6 0.2115 64 0.047 

4 DAF 7 -0.0559 51 0.348 

4 DAF 8 -0.0616 51 0.334 

TABLE 29 
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Results of British Ability Scale - Block Design 

Results of the Block Design test - Ability and Power can be used 

to compare subjects within the sample one to another and to identify 

subjects who achieved very high or very low scores and thus relate 

these results to the individual's classification as either field­

dependent or field-independent. 

Mean scores and standard deviations for the raw BAS 1 - Ability 

scores and the BAS 2 - Power scores of the sample as well as means and 

standard deviations for the converted scores in relation to the 

age of the individual subject for the two administrations of the 

instrument are shown in the following Table 30, page 176. 

The raw scores for each subject as well as the age adjusted and 

percentile scores were given earlier in Table 8, page 132e. 

The results of the first testing were used in the computations 

throughout the study. Comparison of the mean scores for testings 

1 and 2 suggest a 'practice' effect similar to that found in the 

longitudinal results of the Children's Embedded Figures Test. 
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BRITISH ABILITY SCALE - BLOCK DESIGN (Ability and Power) RESULTS 

Variable 

FIRST TllSTTI!G 

BAS 1 
BAS2 
BAS 3 
BAS4 
]JoS5 
BAS 6 

S:EmllJ) Tl!STING 

BAS 7 
BAS 8 
BAS 9 
BAS 1 0 
BAS11 
BAS12 

BAS 1 and BAS7 
BAS2 and BASS 

BAS
3 

and BASg 

BAS
4 

and BAS i0 

BASS and BAS 11 
BAS

6 
and BAS12 

Cases I1ean standard Deviation 

63 6.0159 2.6910 
58 3.2586 1.4334 
63 45.0794 18.1164 
58 31.4310 14.5447 
63 75.3968 22.7338 

59 85.3220 16.6262 

50 7.2200 2.7277 

49 4.0612 1.9728 

50 52.7200 17.2213 

49 36.5510 15.5832 

50 74.4000 25.3514 
50 80.0600 22.7358 

KEY TO VARIABLE NAMES 

Raw Scores Block Design - Ability 

Raw Scores Block Design - Power 

Converted Scores in relation to age of 

subjects for Ability Results 

Converted Scores in relation to age of 

subjects for Power Results 

Percentile Scores for Ability Results 

Percentile Scores for Power Results 

TABLE 30 
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Scattergram Results 

Specific attention should be given to the scattergram results which 

x were generated by the SPSS programme. The four diagrams shown on page 176b 

are the result of plotting each subject's total score on the Piagetian 

battery for each of the four testings against the subject's score on the 

first administration of the Children's Embedded Figures Test (CEFT). 

The four scattergrams shown suggest that no clear cut relationship exists 

between the subject's scores on the Piagetian tasks and the score 

on the Witkin test of field-dependence for the first, second and fourth 

testings. Some relationship was apparent at the third testing between 

the Piagetian battery of scores and the first testings of the CEFT. The 

scattergrams are shown enlarged in the appendix. The SPSS
x 

analysis gave 

the following information concerning the scattergrams. 

SUMMARY OF SCATTERGRAM STATISTICS 

Testing Plotted Pairs Missing Values Intercept A Slope B 

1 64 0 12.62745 0.14441 

2 60 4 14.92838 0.18878 

3 63 1 15.04570 0.24701 

4 49 15 19.13482 0.00258 

Table 31 
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CHAPTER V I I 

DISCUSSION OF RESULTS 

"The concept of generality presents much less of a 

problem to the natural scientist working chiefly with 

inanimate matter than to the human scientist, who of 

necessity having to deal with samples of larger human 

populations, has to exercise great caution when general-

ising his findings to the particular parent populations." 

From RESEARCH METHODS IN EDUCATION 
Cohen and Manion, Croom Helm, 1980, 
page 16. 
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DISCUSSION OF RESULTS - TWO-WAY CLASSIFICATION 

When data collected by the four longitudinal testings of this 

study were arranged and analysed in a dichotomous grouping, some limited 

support was given to the first hypothesis which stated that children 

classified as field-independent (FlD) would score higher on individual 

Piagetian tasks, on the total Piagetian battery of six conservation 

tasks and that field-independent (FlD) children would also score higher 

on the British Ability scale (Block Design Test) than would field­

dependent (FD) subjects. 

Limited significantly statistical support was given to each of the 

sub-hypothesis of this first hypothesis and careful examination of the 

results of the analysis suggest that the general pattern of achievement 

of the field-independent (FlD) subjects maintajned and extended the 

assumptions that field-independent children would generally score higher 

on the Piagetian tasks than would field-dependent (FD) children. 

This finding is in agreement with Witkin and his colleagues' theoret­

ical assumptions as well as the Piagetian literature (Pascual-Leone, 

1969; Bowd 1975,1977; Hutea~ 1980) which suggests that some conservation 

tasks demand a re-structuring ability which may be closely related to the 

perceptual ability identified as field-independence by Witkin and his col­

leagues (Witkin et aI, 1977). The Witkin group maintain, specifically, 

that their factor-analytic studies show that the relation between field­

independency and intellectual functioning depends on factors other than 

'general' intelligence. They claim that the many significant relations 

reported between perceptual measures and full-scale intelligence test scores 

can only be interpreted as evidence that field-independency is a quality 

apart from intelligence. The finding of striking differences in the 

extent to which various lQ sub-tests (for example, Block Design, Picture 

Completion and Object Assembly of the WISC) contribute to the total lQ 
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score rules out the interpretation that field-independency is related to 

general intelligence (Witkin et aI, 1974). 

Other educationalists would suggest that field-independent (FID) 

children could reasonably be expected to score higher overall on the 

Piagetian tasks especially as they had scored higher on the CEFT in order 

to be classified as field-independent perceiving. They claim (Vernon 

1972; Roberge and Flexner 1981) that field-independence is closely related 

to general intelligence. 

Satterly (1976) as cited in the Review of Literature reports his own 

findings in partial agreement with those of Vernon (1972) which indicate 

that among children considerable overlap in variance exists between field­

independence and verbal intelligence. Of his own work, Satterly reports 

that despite the overlap, there exists a small factor of cognitive style 

distinct from intelligence and spatial ability. 

The view of these various researchers concerning the relationship 

between field-independence, intelligence and spatial ability seem espec­

ially relevant to the Hypothesis Ic. This sub-hypothesis was concerned 

with testing for a relationship between field-independent subjects' 

Piagetian total task scores and the same subjects' scores on the British 

Ability Scale (Block Design Test) • 

The Block Design (Ability and Power) test of the British Ability 

Scales (1978) was chosen as it aims to give a measure of visual/motor 

ability in young children. Further, as cited above, the Block Design 

(WISC) - after which the British Ability measure was fashioned - has 

been reported (Witkin et aI, 1974) as correlating closely with other 

measures of field-dependence. Therefore, it was logically expected that 

the field-independent subjects in this study might achieve higher scores 

on the British Ability Scale than would the field-dependent subjects. 

However, when the sample was analysed in the dichotomous grouping, 
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field-independent subjects did score significantly (p 0.0468, N = 63, 

Mean rank FD subjects = 27.67; mean rank FID subjects = 36.77) higher on 

the British Ability - BAS 1 test. A somewhat different result arose, 

however, when the scores of the British Ability - BAS 2 test were examined. 

The scores for this test were found by further appraising the score awarded 

for each item of the BAS 1 in respect of a specific time factor for each 

of the twenty-five items which comprised the test. It should be noted 

that the BAS 1 - Ability and BAS 2 - Power tests were one and the same as 

regards both materials and method of administration of the instrument. 

This test has been discussed in detail in Chapter V, page 122 ff. Although 

the test was timed, the subject was carefully positioned to the left of 

the experimenter and the timing device was concealed or kept out of the 

subject's view to the experimenter's right side. The children generally 

related in a very positive manner to this Block Design instrument and 

accepted it as a 'puzzle' or game. 

No significant relationship appeared between the children's scores 

on the BAS 2 - Power test and the children's Piagetian total scores 

when the Kruskal-Wallis One-Way AnalysiS of Variance was applied. The 

mean rank scores (FD Mean Rank = 29.52; FID Mean Rank = 34.73) of the 

BAS 2 do suggest that the trend toward achievement of higher scores by 

the FID children is maintained. 

As the subjects were very young (Mean Age 6 years 7 months at the 

initial testing) and were generally unexperienced in the testing situation, 

it is perhaps not surprising that some did not score as well on the Power 

Test (BAS 2) as they have done on the untimed BASl Ability Test. 

Yet, from the literature reviewed, the nature of this test itself 

(Block Design), its reported commonality with spatial and intelligence 

factors and the fact that the untimed BAS 1 scores showed a significant 

relationship with the Piagetian scores of the field-independent subjects, 
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a correspondence between these two variables was anticipated. A 

possible explanation of the situation might be related to an observation 

made by Satterly and Brimer (1971) which has beendiscussed in the Review 

of the Literature (page 8 ff). These researchers aimed to study 10-11 

year old subject's preference for contrasting styles of functioning. In 

describing cognitive style in terms of 'analytic power' and 'analytic 

preference', Satterly and Brimer (1971) remark that measures of field­

independence should be considered tests of analytic power, but figure 

sorting and similar tasks (which might be considered analogous to those 

of the untimed BAS 1 - Ability Scale) are tests of analytic preference. 

This distinction might relevantly be applied to the two sections of the 

British Ability Scale. That is, the first untimed instrument served as 

a test of analytic preference - and as it was untimed and the subjects 

very young - a high percentage of the field-independent (FlO) sample 

achieved high BAS 1 scores. 

However, when the additional timed criterion was applied to the 

children's intitial score, the test became a measure of 'analytic power' 

and fewer subjects who had been classified as field-independent achieving 

for the analysis of the first BAS 1 test - achieved high Power scores on 

the BAS 2 - and thus their scores did not register as high ranking FlO 

results in the analysis. 

HYPOTHESIS II aimed to study the stability of the children's achieve­

ment and their consistency of performance on the conservation tasks. This 

hypothesis considered the score regressions of subjects on both the 

individual Piagetian tasks and the total score of the Piagetian battery 

for each child. No statistically significant relationship whatever appeared 

between field-independent (FlO) children and the regression scores. It 

had been anticipated that the field-independent (FID) subjects would score 

fewer regressions than field-dependent (FO) subjects. Nor did a pattern 
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or trend arise which would suggest even a tendency toward support for 

this hypothesis. Rather the reverse of this expected situation appeared 

as can be observed when the summary table of regressions on individual 

Piagetian task scores (given below) is inspected. 

SUMMARY OF INDIVIDUAL PIAGETIAN TASK SCORE REGRESSIONS 
T'fIo-'WAY CLASSIFICATION OF SAMPLE 

Testing FD :Boy. FD Girls Total FD FID :Boys FID Girls TOTAL 
N - 18 N = 17 N .. 35 N - 2:1 N-9 N - 30 

1-2 28 23 51 23 14 37 

2-3 20 21 41 26 15 41 

N- 11 N - 15 N - 26 N - 16 N. 8 N- 24 

3-4 14 13 27 18 14 32 

Total FD Regressions 119 Total FID Regressions 11C over four testings - • over four testings 

Table 32 

Not only was there no difference statistically between the tallied 

regressions in respect of the individual Piagetian task scores between 

field-independent (FlO) and field-dependent (FO) subjects, but results 

were numerically so close that when the actual sample sizes of the FlO 

subjects is considered in relation to that of the FO subjects, one might 

even say that the field-dependent (FO) children appear to have shown a 

more stable pattern of achievement on the individual Piagetian conservation 

tasks than the FlO subjects - as an inspection of Table 31 above shows. 

Ratios for this tally of regressions were also calculated and results 

showed that for testings 2-3 and 3-4, regressions tallied for FO subjects 

were proportionatly less than one would have expected for FlO subjects. 
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A similar pattern emerged when the regression figures for the total 

Piagetian battery of tasks were examined. The table below again suggests 

that regression results as regards both the field-independent (FID) and 

field-dependent (FD) groups were very close - especially when the sample 

size of both groups is taken into account. 

SUMMARY OF TOTAL PIAGm'IAN BATTERY TASK SCORE REGRESSIONS 
TWO-WAY CLASSIFICATION OF SAMPLE 

Testing FD Boys FD Girla Total FD FID Boys FID Girls Total FID 
N - 18 N- 17 N. 35 N - 21 N. 9 N- 30 

1 - 2 6 3 '9 2 2 4 

2 - 3 7 7 14 7 5 12 

N- 11 N- 15 N- 26 N- 16 N- 8 N - 24 
3 - 4 3 5 8 5 3 8 

Total FD Regressions _ 31 Total FID Regressions 24 -over four teatings over four testings 

Table 33 

This result does not appear to be in line with current literature. 

Case and Pascual-Leone (1975) as discussed in the Review of the Literature 

(page 85) consider that field-dependent subjects typically over-react to 

salient cues, whether these facilitate the correct answer to the task or 

not. It is their view that such field-dependent subjects also tend to 

structure the task input in a I global I rather than an 'analytical ' fashion. 

Thus, a subject's degree of field-dependence is assumed to affect both the 

subject's tendency to activate schemes which are set off by visual cues 

and his tendency to use less than his full mental (M) space. Hence when 

children who are highly field-dependent are given conservation tasks, these 

children can be expected to give wrong answers although they may already 

have developed necessary skills for answering correctly. Case and 
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Pascual-Leone (1975) continue to argue that the salient visual cues 

present at the time when the question is asked are clearly misleading: 

one of the objects almost invariably (in the conservation tasks) looks 

larger than the other. Second of all, an answer based on the salient 

visual appearance of the objects requires more mental activity than the 

answer based on the fact that the objects were equal a few minutes 

earlier, and that nothing has been added or subtracted. 

Fleck (1972) and Dolecki (1976) using Piagetian conservation tasks 

with young children found a significant correlation between conservation 

scores and field-independence scores. Hence, it was anticipated that in 

this study, children classified as field-dependent when tested longitud­

inally - would show less stability in the acquisition of conservation tasks -

and that field-independent children would acquire and maintain understanding 

of the conservation tasks prior to that of the field-dependent subjects. 

A possible explanation for this result of the study, that field­

dependent children and field-independent showed very similar patterns of 

regression scores on both the individual Piagetian conservation tasks and 

the summed score for the Piagetian battery of tasks, may again be 

related to the age of the subjects. It has been suggested (Witkin et aI, 

1974) that field-independence increases with age and that very young 

children are relatively more field-dependent. As suggested earlier, it 

may well be that children of this age range have not yet achieved the 

potential of their individual preferred cognitive style. It is therefore 

possible that even though some children of the study were categorised as 

field-independent, they did not perform consistently in this mode. 

An observation of Donaldson (1982) may, as well, be related to 

this outcome as regards observed regression scores of the children in 

this study. She writes concerning children's learning and development that 

it is possible some children at some points in development may tend to 
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respond to impersonal, physical features while others - or the same 

children at other times - may tend to respond to interpersonal or social 

ones. In respect of Piagetian type tasks, some may concern themselves 

with level of liquid and length of row, while others wonder what the 

experimenter is up to. It is likely that many wonder about both and are 

apt to be swayed by each in turn. However, it seems reasonable to 

suppose that enduring personal characteristics will make themselves 

manifest. 

We are led, continues Donaldson (1982), to the general conclusion 

that the situation is more complicated than Piaget (or Witkin) had 

supposed and that there are common sources of failure in conservation tasks 

which his theory does not envisage. 

Nisbet and Entwistle (1980) report that recent research in reference 

to Piagetian theory has turned its attention from the relative stability 

of individual differences to focus on the remaining variability. For 

example, Piaget tended to dismiss the observed differences in performance 

between tasks intended to be equally difficult. But if these differences 

are examined, it becomes clear that they are affected by the nature of the 

particular tasks provided. Indeed it is becoming clear that the perform­

ances from which the existence of stages are inferred are also dependent 

on the experimental conditions - and form of questions asked, the 

language used, the rapport between child and experimenter. If this is true 

of Piagetian experiements then we should, write Nisbet and Entwistle (1980), 

also expect similar differences in performance between children at the 

same overall intellectual level in the task set by teachers in school. 

This focus on variability produces yet another hypothetical construct -

that of ~approach to learning' and 'style of learning'. 

These recently expressed views of researchers Donaldson and Nisbet 

and Entwistle writing in the 1980's 'suggest that the observed pattern of 
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regression scores in this study may not be as aberrant as the literature 

of the earlier decades would suggest. 

HYPOTHESIS III aimed to study that aspect of the Witkin theory 

which claims that field-independent (FlO) subjects prefer and process 

information of a specific style - abstract and impersonal - while field­

dependent (FD) subjects are said to achieve better understanding and to 

process more easily information presented them in an informal or social 

manner. 

Frank and Davis (1982) investigated recently this notion and further 

linked it to the idea that in terms of teacher-student interaction, matching 

students' and teachers' cognitive styles may be a factor contributing to a 

more effective outcome of the teaching-learning process, whereas mis-matching 

might result in a less effective outcome. They found that particular 

combinations of cognitive styles of participants when linked to the context 

of a communication task (using either 'social' or 'non-social' task words) 

had a significant influence on performance. It should be noted that the 

subjects used in Frank and Davis' study were university undergraduate 

females, hence of an older age range than those of this present study. 

However, it might be argued that the results of this study (which 

arose when the analysis of the data were conducted in relation to the 

third Hypothesis in the dichotomous classification) are in line with 

those related to the first Hypothesis as well as with the work of other 

researchers, for example Bryant (1982), Messick (1982), Donaldson (1978, 

1980), Nisbet and Entwistle (1982) have been concerned with the context 

of the teaching/learning situation. 

An examination of the Piagetian task scores - classified into two 

sub-groups as IMPERSONAL and SOCIAL, shows that overall, the children 

achieved higher scores on the SOCIAL tasks than they did on the tasks 
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administered in an IMPERSONAL manner. This finding held for both field­

independent and field-dependent groups of children. Differences were 

generally very small between the group of tasks administered in an 

IMPERSONAL manner and the group of three tasks administered in the 

SOCIAL fashion. 

Tables 34 and 3S,showing mean scores for all of the individual 

Piagetian tasks as well as the means for the two sub-groups, IMPERSONAL 

(IMP) and SOCIAL (SOC) can be found on pages 188 and 189. 

As mentioned earlier, the children considered as field-independent 

(FID) also scored higher on the tasks administered in the SOCIAL manner. 

Both FD and FID children achieved highest scores on the group of Piagetian 

tasks which were administered in the SOCIAL manner. 

What explanation can be given for this aspect of the results which 

runs counter in some aspects to Witkin's theory? 

First, the sample of children were of a young age group. The 

proponents of the cognitive style theory have called generally for more 

research into differentiation theory as well as for studies using the CEFT 

as an instrument to measure field-dependence, in the lower age range. 

This factor of age may have affected the study in several ways. 

Although the subjects were categorised as either FD or FID (and scores 

on the CEFT were generally higher than those suggested as NORMS in the 

Witkin et al MANUAL 1971), see Table 26, page 170, it is possible that 

being so young (mean age: 6 years 4 months at initial testing - 7 years 

2 months at fourth testing) the characteristics of field-independence had 

not yet fully emerged. Specifically, the preference of these children 

for abstract, impersonal material had not yet developed. It would be 

interesting to follow the maturation of cognitive style in this group of 

children for a longer period to assess any further progress they may make. 

Some indication of progress may be seen in the fifth testing of the sub­

group of School A which was administered the CEFT and Piagetian Battery 

187 



MEANS AND STANDARD DEVIATIONS OF PIAGETlAN TASKS BY CONCEPT AND 
~YLE OF ADMINISTRATION 

Ti!.~TING VARIABLE CONCEPT AND CASES M8AN STANDARD D~VIATION 
STYLE OF 

ADMINI~RATION 

1 PT1 Length - IMP 65 1.6462 1.5045 

1 PT2 Length - SOC 65 3.1385 1.4671 

1 PT3 Area - IMP 65 1.7077 1.1000 

1 PT4 Area - SOC 65 1.9846 1.3520 

1 PT5 H/v Coor. - IMP 64 2.8769 0.8198 

1 PT6 H/v Coor. - SOC 65 2.9077 1.2836 

2 Pr7 Length - IMP 61 2.2787 1.7140 

2 PT8 Length - SOC 61 3.6557 1.3151 

2 PT9 Area -IMP 61 2.1476 1.5257 

2 PT10 Area - SOC 61 2.1213 1.5930 

2 PT11 H/v Coor. - IMP 61 3.0984 0.8889 

2 Pr12 H/v Coor. - SOC 61 3.1475 1.3764 

3 PT13 Length - IMP 64 2.9062 1.9495 

3 PT14 Length - SOC 64 3.4688 1.5632 

3 PT15 Area -IMP 64 1.9219 1.6060 

3 PT16 Area - SOC 64 2.8750 1.7862 

3 PT17 H/v Coor. - IMP 64 3.1563 0.7605 

3 PT18 H/v Coor. - SOC 64 3.6406 1.2519 

4 PI'19 Length - IMP 50 3.4000 1.9483 

4 PI'20 Length - SOC 50 3.4800 1.4320 

4 PT21 Area -IMP 50 2.2200 1.4327 

4 PI'22 Area • ..;; soc 50 3.3600 1.5877 

4 PI'23 H/v Coor. - IMP 50 3.1800 0.7743 

4 PT24 H/v Coor. - SOC 51 3.7843 1.1012 

TABLE 34 
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TESTING N 

1 65 

1 65 

1 65 

TESTING N 

2 61 

2 61 

2 61 

TESTING N 

3 64 

3 64 

3 64 

TE3TING N 

4 50 

4 50 

4 50 

MEAN SCOIUS FOR IMPEltSONAL ANI> SOCIAL GROUPS 

OF PIAGErIAN TASKS roR rom 'nSTINGS 

D1P MEAN SCORE CONsmVATION soc MEAN SCORE 
Pl'1 + Pl'3 + Pr5 CONCEPI' Pr2 + Pl'4 + Pl'6 

1.6462 (Pl'1 ) Area ;.1385 (Pl'2) 

1.7077 (P1'3) Length 1.9846 (Pl'4) 

2.8769 (Pl'5) H/V Coordinates 2.9077 (P1'6) 

; I 6.2308 3 I 8.0308 

2.0769 IMP ~1 1st Testing 2.6769 SOC MEAN1 

II-IP MEAN SCORE CONSmVATION SOC MEAN SCORE 
Pl'7 + Prq + Pr11 CONCEIT Pr8 + Pr10+ Pl'12 

2.2787 (Pl'7) Area 3.6557 (Pl'8) 

2.1475 (Pl'9) Length 2.7213 (P1'10) 

3.0984 (P1'11 ) H/V Coordinates 3.1475 (Pl'12) 

3 L 1.5246 3 I 9.5245 

2. 5082 IMP I·mAN 2 2nd Testing 3.1748 SOC MEAN2 

D-IP MEAN SCORE CONSERVATION SOC HEAN SCOB 
Pl'n + Pl'15+ Pr17 CONCEFT Pl'14 + Pr16+ Pl'18 

2.9062 (Pl'13) Area 3.4688 (P1'14) 

1.9219 (Pr1S) Length 2.8759 (Pl'16) 

3.1563 (Pl'17) H/V Coordinates 3.6406 (Pl'18) 

3 L1.9844 3 / 9.9844 

2.6614 IMP ~; 3rd Testing 3.3281 SOC r1EAN3 

II1P MEAN SCORE CONSmVATION SOC NEAN ..... 
Pl'1Q + Pl'21+ Pr23 CONCEPI' Pl'20 + P1'22+ Pl'24 

3.4000 (P1'19) Area 3.4800 (Pl'20) 

2.2200 (Pl'21) Length 3.3600 (Pl'22) 

3.1800 (P1'23) H/V Coordinates 3.7843 (Pl'24) 

3 /8.8000 3 /10.6243 

2.9333 IMP ~4 4th Testing 3.5414 SOC MEAN4 

TAELE ~5' 
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for a fifth time seven months after their fourth testing. These results 

are shown in Tables 4 and 5, pages 132a and 132b. 

Another factor affecting the results of the study may be a real 

difference between the SOCIAL Piagetian tasks and the IMPERSONAL tasks 

in degree of intellectual difficulty. Piagetian literature suggests, 

however, that the two tasks in each of the three areas may be used to 

assess conservation of the concepts of length, area and horizontal/ 

vertical co-ordinates. 

The detailed analysis of the tasks undertaken in Chapter V, page 

107 ff, aimed to convince readers of the similarity of mental activity 

between the two related tasks in each of the three units testing for 

conservation of length, area and horizontal/vertical frames of refer­

ence. If this similarity between tasks as regards the intellectual 

level of the tasks were to be accepted, then it might be assumed that 

the style of presentation of tasks - as well as some related factor of 

field-dependence - might be contributing to the differences observed in 

the scores of the subjects on the Piagetian tasks. 

The following tables showing the results of the Friedman Two-Way 

Analysis of Variance for the Piagetian tasks over the four testings 

appear to give some support to this assumption. The Ftredman analysis 

shows the mean ranks for each pair of the Piagetian conservation tasks 

for each of the four testings. The results show a significant differ­

ence between the pairs in some instances but they also show that in 

every comparison except two, the task administered in the SOCIAL manner 

has the higher mean rank of the pair. The pattern of higher mean rank 

scores might be considered as supportive of the notion that the style 

of administration of the tasks made it easier for the children to 

achieve higher scores on the SOCIAL tasks than on the IMPERSONAL. 

The two exceptions to this pattern of higher mean ranks appear in the 
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FRIEDIIl.AN TWO-WAY ANALYSIS OF VARIANCE - PAIRED 
PIAGB:TIAN CONCEPI'S - TOTAL SAMPLE FOR FOUR TESTINGS 

First Testing 
N Variable Conservation Mean Chi DF 

Pair Concept Rank ,Square 

63 PT1 1.22 
and Length 19.4445 1 

Pl'2 1.78 

PT 1.43 
and 3 Area 1.2857 1 

PT4 1.57 

PI' 1.54 
and 5 H/v 0.3969 1 

Pr6 Coordinates 1.46 

~econd Testing 
ibo Pr7 1.26 

and Length 14.0167 1 
PT8 1.74 

Pr 1.38 
and 9 Area 3.7500 1 

PT10 1.63 
PI'11 1.50 

and H/v 0.0000 1 
PI'12 Coordinates 1.50 

Third Testing 
b4 PT13 1.39 

and Length 3.0625 1 

PT14 1.61 

PI'15 1.32 
and kea 8.2656 1 

PT16 1.68 

PT17 1.39 
and H/v 3.0625 1 

PI'18 Coordinates 1.61 

Fourth Testing 
50 PT19 1.47 

and Length 0.1800 1 
P1'20 1.53 

P1'21 1.31 
and Area 7.2200 1 

P1'22 1.69 

PT23 1.33 
and H/v 5.7800 1 

PT24 Coordinates 1.67 

TABLE 36 
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P 

0.0000 

0.2568 

.5287 

0.0002 

0.0528 

.9958 

0.0801 

0.0040 

0.0801 

0.6714 

0.0072 

0.0162 



FRIEDMAN TWO-WAY ANALYSIS OF VARIANC.ti: 
BATT.!!RY OF SIX PIAGErIAN TASKS COMPARED FOR :sACH OF FOUR TBSTING3 

First Testing 

N Style Task Nean Rank Chi Square . DF p 

63 B'P Pr1 2.46 
SOC PT2 4.52 
IMP Pr3 2.60 76.6712 5 0.0000 
SOC Pr 2.98 
IMP PT4 4.30 
soc PT5 4.13 6 

60 IMP PT
7 

2.81 
SOC Pr8 4.55 
INP PT9 2.61 46.4429 5 0.0000 
.:iOC PT 3.28 
I!1P PT10 3.83 11 
SOC PT12 3.92 

Third Testing 

64 IMP Pr 3.39 
soc PT13 4.05 
IMP PT14 2.33 40.1273 5 0.0000 
soc Pr15 3.42 
IIIJ? PT16 3.61 
:Jce PT17 4.20 18 

Fourth Testing 

50 IMP P1'19 3.72 
SOC Pr20 3.83 
HlP Pr21 2.25 31.9143 5 0.0000 
30C PI' 3.61 
DiP PT22 3.39 
soc PT23 4.20 24 

TABLJ!: 37 
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comparison made between tasks 5 and 6 (~rizontal/vertical co-ordinates) 

in the first testing where the mean rank for task 5 (IMPERSONAL style 

of administration) is 1.54 and that of task 6 (SOCIAL style of admin­

istration) is 1.46. The second exception to the pattern of higher mean 

ranks among the SOCIAL style tasks occurs at the second testing again 

between tasks 5 and 6. At this second testing, the mean ranks are 

identical. Each task received the rank of 1.50. 

This pattern of higher mean rank results for the tasks administer­

ed in the SOCIAL style was evident earlier in the study and attention 

is directed to the outcome of the administration of the tasks concerned 

with the field-dependent (FO) children's achievement of higher mean rank 

scores on the individual Piagetian tasks than the field-independent (FlO) 

children. Table 11, page 146 shows that the field-dependent (FO) child­

ren did achieve slightly higher mean rank scores for 6 cases of the 24 

cases considered. The point to note is that the tasks in which the field­

dependent (FO) children did consistently achieve slightly higher mean 

rank scores were tasks 2 and 6. Both tasks 2 and 6 were administered 

in the SOCIAL manner. 

Tasks 5 and 6 were testing for conservation of horizontal/vertical 

co-ordinates. In this third unit of the conservation tasks the IMPERSONAL 

style H/V co-ordinate task (water rotated-in-a-jar) demanded both high 

level of observational and visual memory skills. The last task, the 

SOCIAL style H/V co-ordinate task (drawing a house and tree on a hill) 

demanded maturation of drawing as well as observational and memory 

skills. Certainly the children had had more experience of drawing houses 

and trees than of experience related to the water-in-a-jar task. Some 

may recently have had experience of water-play, but it is doubtful, 

indeed, that many had had adult intervention in the water-play situation 

wherein attention was directed to the water-level of a container as it 

was rotated in a circle. 
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The question, then, of a major difference in the level of the in­

tellectual complexity between the two groups of tasks does not seem 

likely. The Spearman Correlation calculations shown in the following 

Table 38 do show some variations. However, by the fourth adminstration 

the pairs of tasks had reached agreement as regards resulting mean 

scores. Thus, if the tasks can be shown to be of approximately the 

same level of difficulty as regards the mental activity required for 

each task, style of presentation linked to a factor of field-dependence 

can be considered the most likely variables which are affecting the 

children's performances on the Piagetian tasks. 

It is then possible that the SOCIAL style of presentation made these 

tasks more interesting to the children, since these were presented in 

contexts which the children could understand and relate to their own 

experience. The length SOCIAL style conservation task was presented 

as a story of two little mice running along a set of pretend paths and 

explanations were linked to the child's own experiences of walking to 

and from school with mother or friends. Conservation of area was intro­

duced in story-fashion, linked to an actual garden problem of the experi­

menter. This situation frequently led the children to propose very 

logical and delightful solutions to the problem. The H/V frame of ref­

erence task necessitated a request for a 'lovely' picture which the 

experimenter would be allowed to take away to use in the 'work'. 

It was also easier during the presentation of the SOCIAL tasks for 

the child to enter into conversation with the experimenter, and thereby 

to clarify his or her own understanding of the tasks by means of this 

interaction. 

Conversation and opportunity to clarify by questioning was not ruled 

out during the presentation of the IMPERSONAL tasks but there were fewer 

details or reference points within the three IMPERSONAL situations which 
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TESTING N 

1 63 

1 

1 

2 60 

2 

2 

3 64 

3 

3 

4 50 

4 

4 

SPEARMAN RANK CC~~TION ~~ALYSIS 

PIA GET IAN TASKS OVER FOUR TESTINGS 

CONCEPI' VARIABLES CO~FICI~T 

Length Pr1 - PT2 0.2179 

Area PT3 - PT4 0.3505 

rjv Coord. PT5 - PT6 0.0958 

Length PT
7 - PT8 0.0931 

Area PT9 - PT10 0.4433 

pjv Coord. PT11 - PT12 0.0176 

Length PT13 - PT14 0.1287 

Area PT15 - PT16 0.4335 

Pjv Coord. PT17 - PT18 0.1140 

Length PT19 - PT20 0.5074 

Area PT21 - PT22 0.3404 

H/v Coord. PT23 - PT24 0.3171 

P 

0.083 

0.011 

0.273 

0.279 

0.002 

0.456 

0.208 

0.002 

0.241 

0.000 

0.014 

0.020 

* Two tasks compared reached statistical significance. 

TABLE 38 
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the child could relate to his own set of experiences. 

Messick (1982), Donaldson (1982) and Nisbet and Entwistle (1980), 

all quoted earlier, have stressed the importance of context and style 

in school learning. Messick remarks that a critical problem in this 

area is that we have at present no systematic way of specifying what 

constitutes 'context'. Context is not any and all attributes of the 

environment, but, as in discourse, those aspects of the surround that 

illuminate or add to the meaning of the focal variables and their 

functioning. Messick (1982) further subdivides the notion of context 

into the areas of 'context of learning', the 'context of teaching' and 

'teaching in context'. While all three areas might easily be linked to 

this particular study, the latter two are especially pertinent to this 

third hypothesis concerned with the manner or style in which the Piaget-

ian tasks were presented to the children. 

Messick (1982) elaborates: 

"THE CONTEXT OF TEACHING. Other potential sources of differ 
ential effects on learning stem from the method, material and 
manner of teaching and from the circumstances in which it occurs. 
These include cognitive, stylistic and personality characteristics 
of materials and tasks; aspects of the physical surround (furn­
ishings, ventilation, lighting, temperature); dimensions of the 
social setting (classroom, small group, tutorial); and, percep­
tions of the learning climate (evaluative or test-like, spontan­
eous or game-like, productive or work-like) • 

TEACHING IN CONTEXT. Still other sources of differential learn­
ing effects are the interactive influences stemming from the com­
binations of the previous sources, especially in regards to the 
nature and degree of match or mismatch between context of teach­
ing and the student's intrapersonal and situational context of 
learning" • 

Applying Messick's ideas and relating them to the style of presenta-

tion of the Piagetian tasks of this study, one might say that the IMPER-

SONAL group of tasks were not as well matched to the age and situation 

of the subjects as were the SOCIAL tasks. The IMPERSONAL style of admin-

istration gave the children fewer points of reference or comparison in 

relation to their own personal levels of development and experience • 
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These IMPERSONAL style tasks also gave fewer opportunities for legiti­

mate interaction and conversation between the child and experimenter, 

while the SOCIAL style of presentation of the tasks was more appropriately 

matched to both the children's developmental level and the context 

and situation in which the tasks were administered. 

In concluding this discussion of the results as they relate to 

Hypothesis III, it must be reiterated that the results of the analysis 

in respect of the first part of this third hypothesis which held that 

the field-independent (FlO) children would achieve higher overall scores 

on the Piagetian tasks administered in an IMPERSONAL manner were not 

supported statistically at any level. In fact at the third and fourth 

testings, field-independent (FlO) children actually fell way below the 

expected target of performance as regards high achievement on the Piaget­

ian tasks administered in an IMPERSONAL manner. 

However, after considering further the results of the SOCIAL style 

of presentation of the Piagetian tasks, the opinions of other research­

ers and the age of the subjects of this study, it is the writer's view 

that this result may well be an appropriate one. 

Finally, the analysiS of the data supported the second sub-hypoth­

esis that field-dependent (FO) subjects would score higher on tasks 

presented in a SOCIAL manner than would field-independent (FlO) subjects 

(p = 0.05, for one-tailed test, N = 4, T = 2.61). This outcome appears 

logical when the related variables of the situation - subjects' age, 

field-dependency, task style and level of difficulty - are considered. 
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DISCUSSION OF RESULTS - THREE-WAY CLASSIFICATION OF SAMPLE 

The data were arranged in a tri-partite mode wherein subjects 

results were grouped by means of ranking the scores of the CHILDREN'S 

EMBEDDED FIGURES TEST (CEFT) achieved by the subjects at the first test­

ing from lowest to highest score. Group 1, field-dependent (FD) 

subjects (N = 22), were those children who had received the lowest scores 

on the CEFT; Group 2, field-dependent/field-independent (FD/FID) sub­

jects (N = 21) achieved the next set of ranked scores and Group 3, 

field-independent (FlO) subjects (N ; 22) were selected because they 

had achieved the highest scores on the CHILDREN'S EMBEDDED FIGURES TEST 

at the first administration of the instrument. 

When the data were analyzed in this arrangement, no support was 

given to either the first or second hypothesis of the study. Statis­

tically significant supp&rt was accorded to the second sub-hypothesis 

of HYPOTHESIS III; "Children assessed as field-dependent (FD~ w111~score 

higher on Piagetian tasks presented in a SOCIAL manner than will field­

independent (FlO) children". It is felt that the support given this 

hypothesis in the tri-partite classification emphasizes the strength of 

of the sarne result as it arose in the dichotomous classification. 

It does appear, however, that the tri-partite classification pro­

duced a levelling effect upon the data (as may be seen by visually 

inspecting the means and mean rank scores shown for the three groups 

in the previous Chapter VI, Tables 18, 19 and 20, pages 160 ff. Other 

than the result given for the third hypothesis, this tri-partite analysis 

of the data has not been as productive or insightful as had been antici­

pated. 

Table 39 which follows presents a summary of the results of the 

analyses as they relate to each of the hypothesis in respect of the two 

modes of classification of the data. 

195 



... 
\0 m 

TWO-WAY CLASSIFICATION OF SAMPLE 

HYPOTHESIS 
Ia Ib 

Concerned FlO subjects FlO subjects 
with: individual Piagetian 

Piagetian Total Scores 
Scores 

Result: Supported Supported 
3 of 24 1 Of 4 
instances instances 

THREE-WAY CLASSIFICATION OF SAMPLE 

Result 

No support No support 

SUMMARY OF RESULTS OF ANALYSES 

Ic IIa lIb IlIa IIIb ! 

FlO subjects REGRESSIONS REGRESSIONS Piagetian Tasks Piagetian Tasks 
BAS Scores Individual Total IMPERSONAL SOCIAL 

Scores Piagetian Style Style 
i 

Scores 

Supported Supported i 

1 Of 2 
instances 

No support No support No support 

Supported 

No support No support No support No support I 
I 

TABLE 39 



Discussion of Children' Embedded Figures Results 

Results of the Children's Embedded Figures Test administered to 

each subject four times at three month intervals have been shown in 

Table 6, page 132c; Table 9, page 141; Table 9a, page 142; and Table 17, 

page 159. An examination of these results over the four testings shows 

that the children acquired a facility for accomplishing the tasks of the 

CEFT and a 'practice'effect is evident in the results over the four 

testings. Connor, Smackman and Serbin (1978) report that both girls and 

boys benefitted from the effect of direct practice on the CEFT. 

However, readers of the study are reminded that the median score of 

the CEFT for the first testing (a score of 11) was used as the criterion 

for classifying a child as either FD or FlO, and this initial classificat-

ion was maintained in all analysis of further testings. 

It is still relevant to discuss the 'practice' effect and relate the 

results of this study to that of other researchers. 

Table 25 which shows means and standard deviation scores by sex 

for the CEFT over the five testings of the sample is given again on this 

page to facilitate this discussion. 

CEFT SCORE MEANS AND STANDARD DEVIATIONS BY SEX OVER FIVE TESTINGS 

TmTlNG 1 2 3 4 5 

N l30YS 35 36 38 26 5 

MEAN CEP'r 11.97 14.40 16.63 19.88 20.0 BOYS 

SD 1lOYS 4.37 4.83 4.46 3.96 1.89 

N GIBLS 25 25 26 26 4 

MEAN CErl 10.44 13.08 16.15 18.96 22.0 
GIRLS 

SD GIRLS 4.44 4.67 4.84 4.05 2.44 
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The mean age for the total sample of this study at the initial 

testing was six years four months; and seven years four months at the 

fourth testing. The mean age of the small sub-group which was admin­

istered the fifth testing was seven years and nine months at the time 

of the final testing. 

Comparison of the tables shows that while the initial mean score 

of the CEFT at the first testing was within the range of the norm score 

given for 7-8 year olds, mean scores increased steadily over the four 

testings and were in the range of values suggested for the 11-12 year 

old subjects at the final testings. 

It is evident there was a practice effect as regards this test 

and studies of Connor, Serbin and Schackman (1977) and Connor, Schackman 

and Serbin (1978) report findings which are relevant to CEFT results of 

this study. 

In 1977 Connor, Serbin and Schackman investigated sex-related 

differences in visual-spatial ability by means of the Witkin CEFT. 

They reported results of a study carried out by Goldstein and Chance 

(1965) which maintained sex differences could be eradicated by practice. 

Goldstein and Chance's subjects were male and female adults who in a 

series of sixty-eight trials, over two sessions, lowered their discovery 

times of the embedded figures in the Witkin CEFT substantially. In the 

first block of trials females took sixty-three per cent longer than males 

to discover the embedded figure, but sex difference was markedly reduced 

and no longer significant for the final block of trials. 

Connor et al (1977) obtained similar results by employing a brief 

training procedure with children. Girl's performance, but not boy's, 

benefitted from training on the Children's Embedded Figures Test (Witkin 

et aI, 1971). There were no significant sex differences for either the 

training or control groups. TheIewas, however, a tendency for control boys 
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to score higher than control girls, p < .10. while the tendency among 

children receiving training was in the opposite direction. 

A further study was designed by Connor, Schackman and Serbin (1978) 

using as subjects one hundred and four first grade children (mean age 6.5 

years) in order to investigate the effect of practice and/or training on 

the CEFT. The test items of the CEFT were divided into two sets of equal 

difficulty on the basis of previously collected data. Both sets were used 

with the full set of practice materials that precedes the usual admin­

istration of the CEFT. Training materials devised by Connors et al (1977) 

consisted of five complex figures similar to the more difficult items in 

the CEFT but utilizing a diamond (rhombus) shape of fixed size and 

orientation. Results showed that scores on the post-test of the CEFT were 

significantly higher than scores on the pre-test, indicating a practice 

effect, F (1,88) = 22.36, p < .01. On the pre-test there was a tendency 

for boys to score higher than girls, F (1,89) = 2.86, p < .10. The 

difference between boys and girls on the post-test was in the opposite 

direction, but not significant, F (1.89) = 1.53, NS. Whereas both boys 

and girls benefitted from practice, the interaction of testing sessions 

with sex showed that girls, who gained an average of 2.53 points on the 

second day of testing, improved more than boys, who gained an average 

of only 1.25 points, F (1.89) = 4.40, p < .05. This pattern of change 

was observed for children in both the training and control group, that 

is, the three-way interaction of sex, testing session and training 

condition was not significant, F (1,89 < 1. Thus while both sexes 

benefitted from practice on the CEFT, girls improved more than boys. 

A pattern or change similar to that reported by Connor et al (1976) 

may be seen in the results of this study. Table 25, page 197, shows mean 

results by sex for the five testings and girls (as reportel by Connors 

et all made greater gains (11.36 points) over the longitudinal testings 
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than did the boys (9.03 points). However, the difference was not signif­

icant. Application of the Mann Witney U test (Siegel 1956) yielded a value 

of p = .075 as regards the hypothesis that girls'gains were greater than 

boys'. 

Little longitudinal work using the CEFT with this age group has 

been reported. It was not surprising to the experimenter, however, that 

the children's scores generally improved over the four/five testings. There 

was no time limit placed on the test items; materials of the test were 

similar to kinds which the majority of the children would have used in 

pre-reading games or puzzles as well as of the same or similar type to toys 

and games which are found in their homes from infant stage. 

Some of the drawings into which either the TENT or HOUSE shape (both 

familiar to the children, although the TENT shape was always called the 

TRIANGLE shape by the children and rightly sol) had been embedded were 

dated and clearly belonged to the 1950's period or had little relevance 

for English children. For example, a TV set with V-shaped 'rabbit's 

ears', a stylised covered pitcher and a coffee percolator which many thought 

was a 'rocket'. This lack of familiarity with the items depicted did not 

appear to inhibit the children's performance as there was no time limit 

on the test items. A pair of harlequin styled slippers resting on the 

open edges of their box was at first 'seen' by the experimenter as the 

fancy ribbons and ties of the box until an FlD child suggested the correct 

interpretations of the drawings, so there was no possibility of their 

being influenced by the experimenter's misconceptions. 

The two drawings in series 1 which gave the children the most 

difficulties demanded that they find the TENT shape embedded inbetween 

sets of oblique lines. As the identification of the TENT shape was the 

easiest of the two series to be accomplished, the majority of the children 

always completed this set. The children failing this task always 
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reported they had not 'seen' the oblique lines which formed the hidden 

triangle (TENT) shape. The administrator could not help making the 

assumption that the perceptual skills required for success on these two 

tasks were closely related to the skills necessary for accomplishing the 

water-in-the-jar task. Namely, achievement on the two difficult CEFT 

plates necessitated that the children identify the TENT shape which in 

both drawings is positioned inbetween or adjacent to oblique or parallel 

lines. It is interesting to note that Connor, Schackman and Serbin (1978) 

omitted one of these plates when they designed their study concerning the 

COMPARISON OF DRAWING WATER-LINE IN PIAGETIAN H/V CO-ORDINATE 
TASK AND IDENTIFICATION OF TENT SHAPE IN CEFT-LIKE FIGURE 

FIGURE 4 

sex related differences of spatial ability in which the CEFT was 

organised into two sets of equal difficulty. Similarly, in the water-in-

the-jar task, successful completion required the children to draw (in 

the prepared booklet showing the empty jar in nine different positions) 

a straight line between two parallel and oblique ones - the representation 

of the sides of the jar in tilted positions 2, 4, 6 and 8. 

Thus it was possible to identify the two plates mentioned as 

'trouble' spots while it was not possible to establish a consistent 

pattern of failure with as much certainty in the more difficult series 

of the embedded HOUSE shape. This later set of figures was stylised and 
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some items were not within the common experience of the children, the 

coffee percolator, (present day instant coffee or coffee machines), TV 

wave booster, water jug with lid, rowing skif with oarlocks. Recent 

research related to visual neural development (Movshon and Sluyters, 1981; 

Kelton, Holmes and Pllack, 1978) and perceptual studies concerned with 

reading development (Meltzer, 1982) has been identifying and suggesting 

that individual cells perform a single function and that these cells mature 

at a much later stage in some children than had been thought. 

However, Berman (1976) reports that nursery children's difficulty 

with construction of oblique lines is due to their tendency to enter on 

the horizontal and vertical cues which are usually provided by a 

rectangular frame, while similar cues for the oblique are absent in the 

immediate field. Berman, Cunningham and Harkulich (1974) are reported 

as having found that nursery children who reconstructed the horizontal, 

vertical and oblique from imediate memory on circular backgrounds drew 

the oblique as accurately as the horizontal. 

One might also suggest other factors as influencing the children's 

performances on this CEFT instrument which were discussed in relation to 

their achievement on the Piagetian tasks. Namely, that replication of 

research is difficult once the instrument is removed from its original 

context and period in time. 

Smedland (1977) questioned the representativeness of Piagetian 

tasks and remarks that the tasks were irrelevant to the children's 

problems in the real world. Flavell (1982) questioned the diagnostic 

sensitivity of tasks used by psychologists as assessment items. 

Finally, Buck-Morss (1975) states that cultural relativists point to 

a plethora of cultural variables both within the tests (methods of testing, 

equipment used, language and translation), and claims that the test 

results are therefore culturally biased. When the developmental experiences 

of children in the 1980's are compared with children in the 1920's, 1950's 
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and 1960's certain differences are evident. That is, it could be argued 

that the majority of children in the 1980's have wider experiences of travel, 

both within and without the country of their origin, than did children in 

the 1950's. Child-rearing patterns, especially with the growth of an 

'educated middle class' in the countries who are particularly engaged in 

educational research, have also changed. Television and video media 

have given a breadth of experience, as well as experiences of a different 

type, to even the very young child. One might argue that children of 

today are equipped with a more fully developed set of concepts as a 

result of wider and more sophisticated social experiences than were the 

children of similar age groups in the 1920's, 1950's and 1960's. 

The CEFT was standardised (at the most recent) in the late 1960's. 

Witkin et al cite studies where this test has beenchecked for reliability 

(Dreyer et aI, 1969) with young children. Validity has not been estab­

lished for the younger age group but the authors assumed that studies 

they cited suggested that the CEFT was related to some of the measures 

of psychological differentiation as the EFT. 

Results of the use of the CEFT in this study can be summarised as 

supporting the work of Connor et al (1977, 1978). A practice effect was 

evident, although there was a lapse of approximately three months 

between testings. Some children of age eight years or under were achieving 

scores on the CEFT which Witkin et al (1971) report as Norms for eleven 

to twelve year olds. These results are also counter to Witkin et aI's 

(1962/1974) statement that field-independence is relatively stable over 

time. However, it should be pointed out that their statement was made as 

a result of studies carried out with older age groups and that they 

themselves called for more research using the CEFT with subjects under the 

age of ten years. 
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Discussion of Draw-A-Figure Results 

While the Draw-A-Figure results presented in statistical or 

numerical terms may appear to have had little impact on the study, they 

were in the writer's opinion, a most colourful and rewarding source of 

information concerning individual children. Collectively, they are 

indicative of a changing pattern of social and cultural values. NB 

Lack of correlation between the numerical assessments of the 

Draw-A-Fiqure and the Children's Embedded Figures test results have 

been shown in Table 29, page 174. Similar findings have been reported 

by other researchers (Vernon 1972, Satterly 1976, Bowd 1977). Satterly 

and Telfer (1979) discuss the use of measures of field-dependence in 

their study concerned with "Cognitive Style and Advance Organisers in 

Learning and Retention". They justify their use of only one criterion 

measure of field-independence (EFT): 

"Although Witkin's original work employed more 
than one criterion measure of field-independence 
subsequent enquiries have shown that these tests 
often have only low correlations (Vernon~: 1972)." 

The stability of the DAF scores as they were assessed over the five 

testings of the study, was a cause of concern to the independent scorers, 

X and Y. These two assessors felt that it was possible to observe and 

identify development in the children's drawings from one testing to 

another. The Witkin Scale for Articulation of Body Concept, presented 

as the tool for scoring the Draw-A-Fiqures test, was not, in these two 

assessors'opinion, an adequate instrument for measuring the development 

which was actually taking place in the children's drawings from testing 

to testing. 

Whether it is possible to assess children's cognitive growth by 

means of drawings has been for some years a controversial question 

NB A paper entitled, 'Children's Drawings as an Assessment of Cognitive 
Style', was submitted to the National Foundation For Educational 
Research in England and Wales. A summary of this article was 
published in the Journal's 'Short Reports' section in Volume 25, 
Number 1, February 1983. 
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(Harris 1963; Kellogg 1969; Goodnow 1977). What is certain, however, 

is that in the hands of a competent assessor who has close contact 

and experience with young children as they produce their drawings and 

paintings, a particular drawing may reveal how well the child under­

stands a particular concept as well as his level of interest in the 

concept at a specific time. 

Kellogg (1969) holds that small amounts of art material cannot 

possibly give either precise or valid information about what the child 

knows about human beings or why he draws his humans as he does. Harris 

(1963) suggests children's drawings may indicate a child's conceptual 

maturity rather than intellectual maturity. Goodnow (1977) terms 

children's graphic work as "not only visible thinking but even as a 

slice of life". 

From the :~results of this study, however, it seems that the present 

Witkin CAF scale is not appropriate for assessing young children's 

degree of field-dependence. It is suggested, however, that it is not 

the instrument itself which is ineffective. Rather, the scaling system 

by means of which the drawings are assessed is out-of-date; categories 

to be scored are too broad and general in relation to young children's 

efforts. It was not possible by means of the present scale to register 

numerically the advances which the children did make in their drawings 

over the four testings on the Craw-A-Figure's five-point scale as it is 

presently stated. The Articulation of Body Concept Scale was devised 

in the 1950's (See Machover in Witkin et al, 1954). It was based on 

cultural aspects and styles of dress of that period. (See page 131 

for Assessment Scale and Appendix for sample drawings). In the 1950's 

it was generally possible to determine an individual's sex by reference 

to a combination of physical features and characteristics which were 

strongly supported by one set of dress styles for females and another 

pattern for males. Demarcation of occupations between male and female 
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was also clear in the 1950's and this was reflected in the type of 

uniform or dress. Today, in the '80's, physical features and bodily 

characteristics of male and female are often blurred by a melding of 

male and female customs for dress, hair style and occupation. 

It is also felt that the five plus to eight plus age range of 

children has not yet attained a measurable amount of their tendency 

toward a particular cognitive style. Witkin and his colleagues (1974) 

maintain that young children move from being relatively field-dependent 

to being field-independent. Some writers (Bauman 1951; Faterson and 

Witkin 1970 - in Witkin et al 1977) hold that people are likely to be 

quite stable in their preferred mode of perceiving, but others (Messick 

1982) argue that educational goals should be to develop and enhance 

observed flexibility in modes of thinking, rather than to encourage a 

'preferred' style. 

Thus it seems reasonable to argue that the young children of this 

study were as yet unaware of the nuances of articulation of body concept, 

or were unable to express such differentiation in their drawings. Their 

experiences were limited to home, family and school situations. They 

responded mainly in reference to these contexts and had not formed a 

consistent pattern of response which could be related to the character­

istics of cognitive style as assessed by the narrowly ranged scale of 

the Witkin Draw-A-Fiqure Test. 

206 



Discussion of British Ability Scale Results 

The relationship between field-independence, performance on the 

Piagetian conservation tasks and the Block Design Test of the British 

Ability Scales (1978) was investigated in this study. 

This particular task of the British Ability Scale which had been 

closely patterned upon the WISC Block Design test was chosen for use 

in this study for several reasons. Firstly, Witkin et al (1974) 

reported that the Block Design - Wisc measure was closely correlated 

with other measures of field-dependence. It was their opinion that 

while the Block Design test may also be an assessment of visual/motor 

ability, the specific visual/motor factor measured by the Block Design 

was related to the ability to disembed a figure from its background and 

hence, was closely related to an independent factor of cognitive style 

which they identify as field-dependence. 

The scale used in this study resulted in two scores for each 

subject: an, Ability and a Power score. The BAS 1- Ability scores did 

show a significant relationship with the Piagetian task scores in respect 

of field-independence. The Kruskal-Wallis Analysis of Variance did not 

show a significant result when the BAS 2 - Power scores were analyzed. 

(See Table 13, page 148). 

While other researchers have found the Block Design (WISC) a suit­

able criterion for measuring field-dependence and have reported that 

the Block Design test correlates with other measures of cognitive 

style, the British Ability Scales were standardized and published in 

1978. Hence, the use of the British instrument in respect of and 

as it relates to the Witkin measures of field-dependence has not been 

widely tried or reported. 

The results of this study do suggest some support as regards 

the existence of a relationship between the BAS 1 - Ability Scale and 
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field-dependence when the measure is used with young children of 

age 6 to 7 years. 
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Summary of Results 

Hypothesis I 

The findings of this study gave limited support to the first 

hypothesis which stated that field-independent children would achieve 

higher scores on Piagetian conservation tasks than would field-depen­

dent children. Bowd's (1975) study of field-dependence in early 

childhood and his cross-cultural comparison of field-dependence and 

performance on Piagetian invariance tasks (1977) also gave limited 

support to the proposal that a relationship might exist between Piaget­

ian conservation tasks and field-dependence. Bowd's (1975) work is 

especially relevant to this study as his work was undertaken with a 

sample of young subjects of mean age 71 months (N = 53, 34 boys and 

19 girls). These subjects appeared to be similar in age and composition 

to those of the present work while Bowd's (1977) cross-cultrual inves­

tigation was undertaken with slightly older children (age 7 - 8 years) • 

Huteau (1980) working with children age 13 - 14 years has proposed that 

the ability to ignore misleading perceptual cues as assessed by measures 

of field-dependence is also important in performance of Piagetian con­

servation tasks which require a restructuring ability. The findings 

of this work were similar to Huteau's and both studies suggest limited 

support to the notion that field-independent children will achieve 

higher scores on some Piagetian conservation tasks which demand re­

structuring ability. 

Hypothesis II 

The notion that field-independent children would achieve conserva­

tion tasks earlier than would field-dependent and show a more stable 

pattern of results over the longitudinal testings had been supported 

by earlier work of researchers Huteau (1980), Pascual-Leone (1969) and 

Case and Pascual-Leone (1975). It should be noted that these research-

209 



ers had all been using subjects of an age range above ten years. 

Thus when hypothesis II of this study was not supported, the age 

of the subjects (six years and four months at the initial testing) was 

considered as a factor which might be influencing results. Witkin et 

al (1974) report that field-dependency decreases with age. Donaldson 

(1982) has also written in respect of young children and their reactions 

to the administration of Piagetian conservation tasks. She suggests 

that individual children may tend to respond at some points in their 

development to impersonal, physical features (within the learning/ 

teaching situation) or the same children at other times may tend to 

respond to intrapersonal or social factors. This observation of Don­

aldson, as regards precisely WHAT children may be paying attention to, 

linked to the idea that field-dependency decreases with age, suggests 

that the results of the study may be valid for the age group studied 

although not supportive of the hypothesis that field-independent 

children would achieve conservation tasks earlier as well as maintain 

a stable pattern of achievement on the Piagetian tasks over the longi­

tudinal testings. 

Hypothesis III 

The results relevant to the third hypothesis which was concerned 

with the style of presentation of the Piagetian tasks upon the first 

inspection appeared contradictory. Field-independent children were 

hypothesized as being able to achieve higher scores on the three Piaget­

ian tasks adminstered in an IMPERSONAL manner while field-dependent 

children were hypothesized as being able to perform more successfully 

on the three tasks administered in a SOCIAL manner. The latter part 

of this hypothesis was strongly supported when the data were analyzed 

in both the dichotomous and tri-partite modes although some field-inde­

pendent children also received higher scores on the SOCIAL battery than 
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than on the IMPERSONAL tasks. 

A careful consideration of the literature as it pertains to the 

age of the subjects and the tenets of both Witkin and Piagetian theory 

leads to a conclusion that both outcomes may be compatible when the age 

range and context of the materials and tasks of the testing situation 

are considered. 
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C HAP T E R VIII 

IMPLICATIONS AND EXTENSION OF RESEARCH 

"All the vital questions are extremely easy and 

simple of solution in theory, and it is only when 

it comes to applying them that they prove not so 

easy of solution and break up into thousands of 

difficult questions". 
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University of Chicago Press 
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Implications and Extension of Study 

Hypothesis I 

Some interesting and related factors arose from the study as 

regards the first hypothesis that there might be a relationship between 

achievement on Piagetian conservation tasks and Witkin's theory of 

cognitive style. Both the literature reviewed and the results of the 

study make it clear that the factor identified by Witkin et al (1974) 

, 
as 'field-dependency' is a complex one and it is not easily isolated from 

other perceptual and intellectual qualities as spatial ability, ability 

to disembed a figure from its background, or the way in which an indi-

vidual orients her/himself in space. 

It does appear from the pattern of results of this study and from 

other work (Satterly 1976~ Satterly and Telfer 1979) that this quality 

can be identified if not isolated and that it may in some way be contri-

buting to the teaching/learning situation. Further the literature 

suggests that field-dependence is a quality which should be utilized 

and made to serve educational purposes (Messick 1982). 

What is needed are new methods of studying this factor of field-

dependence and careful definition of the new constructs which are 

arising as a result of considering the effects of cognitive style in the 

context of the teaching/learning situation. 

The studies of McGarrigle and Donaldson (1974), Light et al (1979), 

and Hargreaves et al (1982) have brought attention to the social context 

of cognitive test situations especially when these situations involve 

very young learners. (See Review of Literature, page 78). Hargreaves 

et al (1982) state: 

"Social and interpersonal aspects of the test 
situation are fundamental to our understanding of 
the child's response and should not be regarded 
merely as surface phenomena". 

These educationalists have been mainly concerned with notions of 
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Piagetian theory although Donaldson (1982) remarked that Witkin's 

studies of field-dependency might be linked to Piagetian work concerned 

with social context of both testing situation and task materials. 

A research design utilizing the methods and approaches of Donaldson 

and her colleagues and incorporating instruments to assess field-de­

pendence might prove fruitful if undertaken with subjects of age range 

5 - 9 years. There is a lack of research with this age group. 

Hypothesis II 

This longitudinal work suggested that young children's individual 

responses in the testing situation may show variations and fluctuations 

from testing to testing as well as from task to task. The general 

trend of the results, however, was always in a forward, positive 

direction, especially when mean scores of the individual, total Piaget­

ian tasks, CEFT and BAS results:are examined. Perhaps these observed 

fluctuations should be accepted as the natural expected pattern of 

performance for this age group? Clark (1982) writes that there has been 

developing awareness of the limited predictive value of tests on young 

children, earlier attributed partly to the unreliability of the tests, 

fluctuating concentration of the young child and to the fact that 

language could be assessed only to a limited extent. Clark continues 

that by the sixties, Hunt and others were considering whether and to 

what extent these variations in scores reflected variations in ability 

and not merely unreliability of the measures. Recent studies have look~ 

ed at differential influences on intelligence test scores of young 

children as a result of varying the order of presentation of items, 

the tester or extent of preparatory scene-setting, task, and listener, 

Clark's list of differential influences in relation to intelligence 

testing of young children is applicable to the observed variations in 
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this study. The observed fluctuations might be considered as indica-

tions that there was something lacking or amiss within a testing situ-

ation that showed a pattern of fluctuations and that a more careful 

study and analysis of both the task materials and the situation might 

lead to a better learning result for some if not all of the children. 

Messick remarks: 

"If the structuring and restructuring of knowledge 
and skills can be influenced by instruction, then perhaps 
the cognitive structures that students typically exhibit 
at a given age are a function not only of psychological 
development, as Piaget contends, but of the nature and 
quality of traditional teaching itself. This raises the 
question of the degree to which the nature and quality 
of teaching may impose external restrictions on learning". 

page 108, Messick (1982) 

Further investigations of children's variations and regressions 

within the context of the teaching/learning situation - with particular 
. 

attention being given to the interaction of the teacher/child 

might prove rewarding. Further investigations in relation to identi-

fiable regressions might also be related to the Witkin notion of 

cognitive style and task presentation which was considered in 

Hypothesis III of this study. 

Hypothesis III 

Style of presentation of task as investigated in Hypothesis III 

was perhaps the most interesting and most conclusive result of this 

thesis. The outcome suggests a need for further work to study this 

dimension of cognitive style as it relates to the methods and materials 

of the teaching situation. Such studies would require precision in 

task selection and careful preparation of style of task presentation 

as well as care in the choice of research design. The design should 

allow for isolation of the variables - style of task presentation, 

cognitive style of pupil and teacher - as well as facilitate obser-
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vat ion and study of the interaction of these elements. 

Recently new trends have appeared in educational theory. Tradi­

tionally pupils have been assessed in light of their individual abilities, 

skills and personal structures of knowledge. The pupil's response in 

the learning/testing situation was evaluated in respect of the indivi­

dual's ability and measured against a single standard of the test 

instrument. Recently attention is being focused upon the interaction 

which takes place within the testing situation. New hypothetical con­

structs are being identified and attempts are being made to define and 

organize then so that they may inform and enhance the learning process 

for individual children. The teacher's method of task presentation, 

personal preferred cognitive style, personality characteristics -

while always considered to be of importance - are now being studied, 

codified and considered from an interactive point of view - as being 

essential to and more influential to the pupil's response than had 

been thought in the past. 

The results of this study may be related to this perspective. While 

Piagetian tasks of the present study were organised into the IMPERSONAL 

and SOCIAL styles in order to investigate the Witkin notion of cogni­

tive style, a more careful choice and organization of the conservation 

tasks could, perhaps, have produced more valuable insights in relation 

to the interactive factors of style of presentation, task and teaching 

situation. Future studies carefully thought out in relation to these 

factors could be valuable. 

It might also be possible to design studies which would allow in­

vestigation of inter-individual match or mis-match of cognitive style 

between pupil and teacher. Brumby's (1982) work which aimed to categor­

ize and study cognitive style in relation to problem solving tasks 

might be cited as an example of such a study. {See Review of Liter-
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ature, page 48ff). Brumby's study was undertaken with first year univ­

ersity students and would need much adaptation in order to investigate 

the notion of match and mis -match of cognitive style with young child­

ren. This would be difficult to organise but prove useful indeed. 

Finally an interesting area which arose late in this study and which 

for this reason was not pursued was the notion of identity versus 

equivalence conservation (Silverstein et ai, 1982) first noted by 

Elkind (1967). This is discussed in the Review of Literature, page 68. 

Further studies to investigate this distinction and its effect upon 

children's responses to conservation problems could direct teacher's 

attention to the mental activity required of the child for successful 

completion of conservation questions. 

Children's Embedded Figures Test 

The longitudinal pattern of score results which arose in the study 

are in line with work done by Connor et al (1978) in which a 'practice' 

effect was found when the CEFT was used with a sample of children 

whose mean age was 6.5 years. As stated earlier, the mean scores of 

the CEFT when it was used in this study increased steadily over the 

four longitudinal testings. The final mean score was exceptionally 

high in relation to the age of the children and Buck-Morss's observa­

tions concerning cross-cultural application of Piagetian tests may 

be applicable to the Witkin measure as well. She remarks that cultural 

relativists point to a plethora of cultural variables both within the 

tests (methods of testing, equipment used, language and translation) 

and among those tested (literacy level, child-rearing, parental occu­

pation), and claim that the test results are therefore culturally bias­

ed. 

Certainly an assessment instrument is related in some way to the 
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period in which it has been devised and the group of people upon 

whom it has been standardized. This may be related to the results 

observed in the longitudinal adminstrations of the Children's Embedded 

Figures Test. Higher scores achieved by the children even at the first 

testing may be linked to a number of factors. The writer suggests 

that children of the '80's because of the influence of the media, 

increased opportunities for travel with parents, outings with school 

parties, must be different from children in the 50's and 60's upon 

whom the CEFT was standardized. 

It would be interesting to re-test the sample of children used 

in this study over a period of years to observe further the pattern of 

their CEFT results especially as regards stability of field-dependence. 

It might also be interesting (if possible) to collect previous results 

of this instrument from a variety of sources and age ranges in order 

to compare and contrast the scores by age, sex, socio-economic and 

cultural backgrounds. 

The Children's Embedded Figures Test and the Witkin Draw-A-Figure 

Test did not correlate. Similar results have been reported by other 

researchers. The DAF does not appear to be a suitable instrument for 

assessing cognitive style with children under the age of ten years. 

Some of the cultural factors discussed above in relation to the CEFT 

may be applicable to this instrument. It is still the view of this 

writer that it might be worth while to extend and elaborate the 

present scale of this Witkin instrument in order that it might be 

used to assess cognitive style in young children. Skilled and 

experienced people would be needed to accomplish such a task. Such 

individuals would need to have had much experience of working with 

young children as these children had actually been in process of 

producing drawings and paintings. They would need as well an indepth 
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understanding of the theory underlying children's development 

as it is demonstrated in expressive drawings and paintings. 

Specific Implications for Teachers of Young Children 

Many educationalists do not accept the notion of field-dependence/ 

field-independence and argue that this factor cannot be separated from 

general intelligence. Nevertheless, the results of this study even if 

accepted with some caution call our attention to issues which are of 

paramount importance to the classroom teacher of young children. 

These are: 

1. It cannot be stressed too often that the teacher must be 
aware of the individual differences of the children. 

2. She/he must make detailed observations of children in the 
classroom and pay particular attention to differences in 
the child's learning style and the ways in which this style 
is affected by the cont~xt of the situation. 

3. Nor should the teacher expect a common performance from a 
class or group of young children - especially as a result of 
a standardized or 'formal' test. 

4. Teacher must be judicious in the use made of test results or 
of any single, isolated measure of a young child's perform­
ance. 

5. It is essential that the teacher keep an open mind as regards 
young pupil's abilities in order to avoid the dangers of 
labelling a child as 'slow' or 'dull'. 

6. The teacher must recognize that recent research suggests the 
influence of the teacher is much more influential upon the 
individual child's success or failure in the classroom than was 
believed in the past. 

The notion of field-dependence/field-independence gives an additional 

dimension - and one which is bi-popular rather than uni-popular - to aid 

the teacher in the day to day application of these ideas. 
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APPENDIX 2 

Sample drawings - DAF and Piagetian H/v 
Co-ordinate task (House-on-hill) produced 
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