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ABSTRACT OF THESIS

This study considers relationships between the cognitive style
identified by Witkin et al (1964) (ie analytic/field independence,
as opposed to global/field dependence) and children's perceptions of
their environment. Arising from a review of the literature, a variety
of hypotheses were examined through an empirical investigation with
481 childrern aged between 10 and 13 and drawn from a rural and an
urban environment,

The results of the study raise questions about the conceptual
inadequacy and empirical validity of the siyle identified Tty Vitkin
and further whether the tests used to identvify the style can explair
performance on map and environmental exercises., The inter correlations
between the three measures of cognitive .style used in the study weve
comparatively low (Erbedded Figures Test (EFT) with Rod and Frame Test
(RFT) 0.4250 p < 0.01, Embedded Figures Test with Articulaticn of Bedy
Concept Scale (ABC) 0.4392 p < 0.01, RFT with ABC 0.3448 p-0,01) and
the most regularly used measure of this particular cognitive sivlie in
previous research (EFT) correlated more highly with infel]igence
{0.5982 p«0.01) particularly perceptual reasoning (0.5616 p~20.01)
and spatial ability (0.7333 p<0.01) than with RFT and ABC. In the
investigation of 25 specific research hypotheses, az more pesitive
relationship was demonstrated with the resuli of the Embedded Fisures
Test than with those of the RFT and ABC and it is suggested that +this
can be explained in terms of general intellectual ability, Similarly
performance on the measures of environmental perception arnd mapping
skill employed in the study appeared to be considerably influenced ty
general intelligence and more especially perceptual reasoning. The
strong spatial/intellectual bias of the relationships identified in
the research were confirmed in a principal components and multiple
regression analysis of the results.

In 2 follow up study of 2 representative group of extreme analytiq/
field independent individuals and extréme global/field dependent
individuals it was possible to identify children who demonstrated
capacities as described by Witkin, which were not dependent upon
ability. In general however, intelligence was the major differenbiae

ting factor between the two groups.



Specific findings relaled to each of the rescarch hypotheses
are CGiscussed in detall in the tewxh, The main findings of the study
however appear to question the existence of the cognitive style
identified by Witkin and the expectation of an asscciation between

cognitive svyle and envirommental perception was not confirmed.
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CEAPTER ONE - Introduction

Geographers have regularly demoﬁstrated coasiderable interest
in keeping pace with current trends in educational thinking and
have derived benefit especially from psychological contributiogs
to our understanding of children's develcopment. This is demunsirated
pariicularly in attempts to explain the preblems experienced by
children with map skills and interpretation (Satterly 1965) and with
the development of map understanding. (Catling 1978, 1979, Sandford
1972).

More recently, the relationships between the disciplines of
gecgraphy and psychology have been reinforced by the emergeance of
'Behavioural Geography' (Coid 1980) Environmental Psychslogy (Craik
1972, Ittelson,Rivliin and Proshansky 1974) and in the plethora of new
books on the 'Psychology of Place' (Canter 1976) and investigations
into individual's perceptions of their environments. (Lynch 1963,
1979, Pocock znd Hudson 1978, lMoore and Golledge 1976).

This study attempts to investigate the contribution of psychology
to geographical understanding in an additional direction.

Psychology of Education has focussed attenticn upon the investigation
of individual differences for some considerable time and recently this
has been represented by consideration of 'Cognitive Styles' or
individual preferences for study and learning. (Fask and Scott 1972),
Messick 197€, Kogan 1571, Goldstein and Blackman 1978). One particular
cognitive style which has been extensively researched by Witkin and
his colleagues in the United States is that which distinguishes
between an 'analytic! as opposed to a more 'global' and less specific
approach to the solution of problems. The foundations of Witkin's
research lie in the study of perception and has strong spatial associa-
tions. Simiiarly, when one considers how children might come to
perceive, know and understand their environment, spatial skills must
influence the process considerably. If the cognitive style identified
by Witkin exists, it may help in explaining differences amongst and
between children in the way they come to perceive, know and understand

their environment.



The following two chapters present a review of research into
cogritive styles and envircnmental perception. Then an outline of the
empirical research devised for thig study is presented which attempts
to investigate the relationship btetween cognitive style and children's
perception of their enviromment. Chapber Five discusses the results
of the empirical rescarch in the light of previous investigations
and this is followed by a summaxry of the conclusions reached. A
series of Appendices contain examples of the tests and exercises
usad in the study, as well as a represenvative selection of the child-

ren's responses.



CHAPTER TWO - A review of the Literature associatbed

.with the study of cognitive styles

Tntroduction

This section opens with an analysis of the background and
definition of 'ecognitive style! vhich is then considered in tering
of relationships with other variables of individual differences.

A review of cognitive styles research is then undertaken with
reference to their specific nature and any educational applicatious
which have been derived for them, The focus of attention is then
directed at a detailed analysis of one particuiar cognitive style,
that formilated by Witkin ard others of an analytic/global conceptua=-
ilisation. The relationships between Witkins findings are then
discussed in terms of individual's understanding of their environ-
ment; and the section conciudes with a review cf issues pertinent

to Research into Environmental Perception which arise throughout

the discussion.

(i) Cognitive Styles -~ Backeround and Definition

Frovably no twe people approach a given learning situation in
exzctly the same way, whether it be studying a research articsle, .
learning to type or understanding a problem in mathemstics. Kach of
us, as individuals are unique. We each have preferred problez soiving
strategies and ways of organising all that we see, remember and think
about. Recent years have seen a revival of interest amongss psycholo-
gists and others in individual differences in problem solving.

This interest is no new phenomenon Tyler (1965) notes that
differencés between individvals was recognised as of importance in
understanding development at the turn of this century. The lack of
immediate practicel application, coupled with the rise of Gestalt
Psychology and its search for universal laws of perception led to
a decline in interest in individual differences. ’

A return to individual differences as the focus of studies in
psychology has been commented upon by various authors. Mahonsy
(1977) for example noted that one common characteristic is the

attenticn paid in recent research to the cognitive leaming porspsctive
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and that individuals respond to their own cognitive construction of
the environment rather than to objective reality. In other woxrds

we each have our own unique individual interpretation of the world
and it is to this that we respond and refer in our everyday eanviron-
mental encounters. In his overview of the status of Psychology,
VMcKeachie (1976) indicated a return amongst psychologists to an

interest in the 'psyche', mental processes and cognition. Similarly,

in a recent lecture by Nisbet (1979) reviewing the status of Edu~

cational Psychology, he saw the future of psychological study as

centred essentially within the cognitive-learning framework and its
association with individual differences and applications which might
be derived for educational practice.

One manifestation of this increased interest in cognition and
its association with individual differences is the attention which
has been paid to the idea of 'Cogritive Styles'. This interest is
demonstrated in Brédy’s (1972) review of the common characteristics
of research in to the cognitive approaches to personality over the
last twenty years. He isolated four main features:

(1) There is an emphasis on individual differences in styles of
thinking as a starbing point.

(2) The emphasis is on style to the neglect of content.

(3) The assumption is that styles of thinking are related to othe;‘
personality characteristics of an individual.

(4) The treatment of preferred ways of thinking, acting or feeling
as individual traits. (The characteristics are independent of
situational influences, and the emphasis is on the consistency
of style). i '

Cognitive styles have been defined in a variety of ways.

Kogan (1971) for example describes them as,

"Individual variations in modes of perceiving, remembering and

thinking or as distinctive weys of apprehending, storing,

transforming and uwtilising knowledge"

Goodenough (1976) refers to cognitive styles as,

"Dimensions of individual difference ianvolving the form of

cognitive functioning, with expression in a wide array of

content areas including perceptual, intellectual, scocial-inter—

personal and personality defence processes".



Messick (1976) regards cognitive stylcs as,
"consistent individual differences in the ways of organising
and processing information and experience.”

One growp of investigators, the Witkin group, defines cognitive
style in the following way, )

", .. manifestations in the cognitive sphere of otill broader

dimensicns of personal functioning which cut across diverse

psycaological areas ... and represent different ways of cutting

the pevrsonality 'pie' from those traditionaliy used" (Witkin

1977 et al)

Othe

*,.. the characteristic ways in which individuals conceptually

hers have defined cognitive styles as,

orgenise the enviromment." {Coldstein and Blackman 1973 p 2)

%, .. the way an individual filters and nrocesses stimuli =o that

the environment tekes on psychological mesning." (Harvey 1981)

..o a term that refers to stable individual preferences in

mode of perceptval organisation and conceptual categorisation

of the external environment." (Xcgan et al 1963 p 74)

Each of these definitions specifies fundsmental aspects of the
way in which individuals expericnce, interact with, and leaim from
their environment. Common to all of them is an emphasis of -stebility
of style and a concern for the structure of thougat processes as
oppesed to the content of thought. Cognitive styles seem to be
concerned with how cognition is organised rather than with what
knowledge an individual has acquived. They might bz corceptualised
therefore as,

"... stable attitudes, preferences or habitual strategies

determining a person's typical mcdes of perceiving, thinking

and problem soiving." (Messick 1976)

There is an important distinection which needs tc be made between
cognitive styles and cognitive strategies. Cognitive styles as
represented in the various interpretations described previously,
refer to high level heuristics, which crgeniss and control an
individual's behaviour in the mzjority of situations thal he finds

hinmself in. Strategies on the other hand are seen as decision making

%)}



regularities in information processing which result as a function of
the conditions of a particular sitwation, This distinction is
clearly made by Messick (1976) and Goodenough (1976) and is demon~
strated in the work of Pask and Scott (1972) where they distinguish
between 'learning styles', which are relatively stable personal
preferences or characteristic ways of learning; and 'learning strate~
gles!' which are seen as the immediate response to the requirements
of a particular task. Pask (1976) recognises that an individual's
response to a task will depend on both his cognitive (or learning)
preference and on the perceived characteristics of the task.
Messick (1975 p 6) sums up the differences between cognitive styles
and cognitive strategies when he says,
"Cognitive strategies are selected, organised and conirolled
in part as a function of larger-scale, more general ccgnitive
styles and ability patterns, but they are also determined in
part as a function of task requirements, problem content and
situational constraints; hence in comparison to styles,
strategies are likely to be more amenable to change through
training wnder varied ccnditions of learning. Tt may thus be
possible for individuwals to learn to use optimal problem solving
and learning strategies consonant with their cognitive styles
and even to learn to shift to less congenial strategles that
are more effective for a particular task than are their preferred
ones," ,

(ii) Cognitive Styles and relationships with cther variables of

individual difference

In that cognitive styles are seen to encompass diverse aspects
of an individual's behaviour, it is not surprising that advocates
of the existence of such styles recognise sitrong relationships
between an individual's cognitive style and his personality. As
such, cognitive styles are thought to be intimately associated with
affective, temperamental and motivational features of the whole
personzlity. In this view, a core perécnality represents itself
in the various domains of psychological funcitioning, both irtellec~
tual and affective. (Witkin et al 1571) '



Ir. a revieu of the concept of cognitive style, it would scem
important tc examine the distinction between cognitive style and
gensral intellectual abilities. The concept of ability implies the

sasurement of capacities in terms of waximum performance, with an

a3

mchasis on level of achievement. The concept of cognitive style

implies the measurement of characteristic modes of operation in
terms of typical performance and the emphasis is on process.
Similarly, abilities are concerned with the level of skill, the
more G less of a performance, whereas cognitive style conciders the
parmer or form of cognition, the preferred way of doing something.
Cognitive styles are certainly not habits in the technical sense of

learning theory, for they are not directly responsive to the princi-

les of acquisition and extinctica. They are seen to develop

'd

lowly and exwerientially and arve rot easily modified by specific

¢}

training or tuition. (Kogan 1971). It is also the case that
ahilitiss are unipolar, whereas cognitive styles are bipolar.
Abilities therefore, vary from zero, or very little, to a great

deal, vith an increased score inplying more and more of the same
facility. High spatial ability for example predisposes a person to
achieve in certain areas but its absence only implies that in thoss
areas agsoclated with spatial a2bility might an individuwal experience_
difficulvty. Cognitive styles are descrived in the form of 2 continuum
which ranges from one extreme to another extreme, with each end of the
countinuun having different implications for cognitive functioning.
Cognitive styles are therefors a more advantagecus way of categorising
veople in that each of the extremes have differentiated values, whereds
abilities are seen as belng posscssed ¢r not. Bach end of a cogn1~
tive style continuum is seen as possessing both positive and negative
features and because of this, Witkin (1976) believes that cognitive
style becomss a less threatening concept to people than are abilities
cr intelligence., Information about an individual's cognitive style

ie thercefore more easily commnicated to him. There are disadvan~
tages to conceptualising styles in this way however, sinece the various
extremes are often described as if they were stereotypes, when in
rezlity individuals are distributed continuously between the extremes

with considerable variations. A further problem is isolated by



Vernon {1972) and Saiisrly (1276) who point out that one end of a
cognitive style continuum can quickly assume superiority over its
opposite and is then viewed by reciﬁieﬁts in the same way as reasures
of intelligence.,

A measurement of ability also differs from a cognitive style in
terms of the range cf competence with which it is associated. An
ability usually delineates a fairly discrete area of human behaviour
and is specific to a particular domain of content or function.
Cognitive styles, in contrast, cubt across domairs and as described
earlier are conceptualised as high level heuristics that organise
lower level strategies, operations and propensities, including
abilities.

There is also an important histericel distineticn which can be
made between ability and cognitive style, in that they differ in
the methods by which they are ordinarily measured. Abilities arve
rooted in mental test theory and dating from the beginning cf this
century have a close association with Education. Psychologists

associzated with the identification and measurement of abilities have

tended to develop pencil and paper reasuring instruments for use in

school settings, either with individuals or groups. One consequenc

[

of this is that ability measures tend %o emphasise accuracy cf res-
ponse and level of achievement. Cognitive styles, in contrast, have
their rocts in the study of perception and personality mainly derived
from laboratory and clinical studies and employing individually
adninistered measuring devices (for example, Rorschach or word
association procedures). One natursl eccnsequence which has alveady
becore apparent in the discussion, is that cognitive style measures,
at least at the level of interpretation, emphasise process of res-
ponding. These differences in measurcment are not intrinsic to the
variables measured however and a considerable rance of pencil and
paper tests of cognitive style have been developed which are suitable
both for individual and group administration. {Messick and Fritzky
196%, Messick and Kogan 1566, Witkin,- Oltman, Baskin and Xarp 1971).



(iii) A review of Cogmitive Styles Research, their naturc and

Educational Avplications

In an attempt to review cognitive style research up until 1975,
Meesick distinguishes current studies in terms of nine categories.
The first four derive from the werk on cognitive controls by Gardner
and Klein (Gardner, Holzman, Klein, Linton and Spence, 1959) and
are those of scanning, levelling-sharpening, constricted as opposed.
to flexible control and tolerance for incongruous or unrealistic
experience. A fifth approach was originated by Witkin and his
colleagues (Witkin, Lewis, Hertzman, Machover, lieissuer and Wapner
1954) who use the categories of field dependence - ficld independenca.
Workers in the area of cognitive controls also investigated this
rariable, terming it 'field articulation®. Messick's sixth category
of 'cognitive complexity'! inecluded the work of Kelly (1955) Bieri,
bikins, Briar, Leaman, Miller and Tripodi (1966) and Hacvey, Hunt
znd Schroder (1961). The final thuee categoriés in 'this list were
reflecotion -~ impulsivity (Kagan, Rosman, Day, Albert and Phillips
1964) Pettigrews (1958) styles of categorisation and Kagan, Moss
and Sigel's (1963) styles of conceptualisation, Recently Messick
(1976) has modified these nine categories and added new ones to
produce a list of 19 American approaches o the study of cognitive
atyle vhich reflects both increasing research interest in cognitive
styles as well as Messick's continuing attempt to organise and
integrate a wide variety of research efforts., To the list produced
by Messick, could be added Pask and Scott's (1972) styles of Holists
and Serialists and Satterly's (1970) Analytic-Synthetic categorisa-~
tion.

Kogaﬁ (1973, 1976) distinguishes beitwesn three types of cogni—
tive style. The first type refer tc an ahility to perform, with
performance judged against a standard. He cites Witkin's category
of field dependence -~ independence as an example. In type II
Cognitive Styles, greater value is placed on one of the stylistic
categories by the investigator. For example, Kelly (1955) and Bieri
et al (1966) view the cognitively complex perscn as having an advan~

tage over the cognitively simple person in processing information



about his environment, This particular category appears to contradict
the point made earlier about the continuvm nature and valus free
status of cognitive style categories. The third type of cognitive
style described by Kogan does not relate to ability. Further, the
investigator does nct attribute superiority in performance to an
individual at any particular pole or in any particular situation.
Kogan (1976) cited Pettigrew's (1958) investigation into 'categery
width' as an example of this type of style, as are Brumex's (1956)
focussing and scamning strategies of concept attainment. Perera's
(1974) review of cognitive style adopts a similsr interpretation to
that of Kogan, Working under the guidance of Satterly at Bristel,
Perera distinguished between cognitive stylzs as ability and cognitive
style as prefercnces. The former are identified where subjects are
set to determine a single correct response (for example in Witkin et
al's (1971) Embedded figures test) and the latter where situations
are presented which are poteatially capable of a numher of equally
valid solutions (as in Satterly and Brimer's (1971) style of thinking
test). '

As can be seen, numerous approaches-have been made to the study
of cognitive-style, often from diverse theoretical standpoints and
employing various research techniques. This variation of approach
has resulted in obvious problems of definition. CSuch conceptual
distinctions as arise are, more often than not, a matter of the
differences in theoretical orientatior than in the phenomena isolated.
Yet the conceptual differences are important, for the psychological
processesg underlying individual variation in cognitive functioning
will be relevant to the way individual differences are articulated
and the suggestions for application and further experiment, It would
seem therefore essential to consider various styles within the frame- .
work of their heritage before appropriate comparisons might he derived.
The problems agsociated with comparison across cognitive style research
is demonstrated in a recent study by Goldstein and Blackman (1978)
in which they question some of the basic assumptions of cognitive
styles. Despite the elements of common interest ir the study of
cognitive style, the variations in approach and the use of varying

measuring insbtrumenis, has produced a body of literature from which
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it is difficult +to cxtract genewal principles. Kegan and Henker
pointed ovt the need for systematization at the levels of theory and
regearch in 1966. The CGoldstein and Blackmen study (1978) attempted
to investigate the inter-relationships which exist between five
established and well researched cognitive styles and found that each
of them do relate to identifiable behaviour of one sort or another.
They concluded by emxphasising the neced for more specific, yet generally
applicable measuring instruments, as well as rescarch directed towards
the examination of the interactions between the various cognitive
styles and the relationship between cognitive styles and environ-
rental experience.

The discussion so fer heg considered cognitive styles in general
terms and there are apparent inconsistencies beiweesn the claims made
for cognitive styles and the criticisms vhich have been suggested
abcut thege claims., Despite these comments, it is the caue that
some argue sbtrongly about the potential educatiocral applicsbions
which might be derived from cognitive styles research. (Vitkin et al
1977, Kogan 1971, Doebler and Eicke 1979). TFor the teacher, the
diversity of individual differences is an everyday fact of life.

There are obvious differences which distinguish pupils, such as age,
sex, race, ethnic background and social class. Pupils alse differ

in abilities (general and specific), tneir motivation to achieve, theiw
interests, attitudes, values and personality charactecristics. Teachers
are accustomed to describing children in terms «f all of these factors.
Unlike ability, personality and value construcits, all of which have
veen intimately linked {to Education for many years, the concept of
cognitive styles hag penetrated the scene to only a minor extent.

Yet, much that has been discussed g0 far has an immediate attraction
in the educational context. A measurable feature of individual
difference, which is stable and consistent over time and which is
thought to cul across levels of intelligence would be a2 valuable
addition to the teachers! armoury. A further important feature of
cognitive styles, the relationship to process rather than content,
would also seem to be closely associated with curront emphases in
modern educaticnal thinking. Information derived from cognitive

styles research would therefore appear to offer important potential
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applications to education, vome of which might call for radical re-
thinking and restructuring of educational experiences. For example,
does the way in which a child or giudent is taught suit his cog-
nitive style, his preferred way of learning? If not, is this an
irportant factor in bis failure to grasp or understand certain
gituations or experiences? Is there anything that can be done to
match teachers and learners cognitive styles and more importantly,
cught we to do this? There are obviously a whole range of important
educational questions here and Witkin (1965) claims that whilst
educational decisions have traditionally been teken in relation to
a child's age, intelligence and interests,

",.. knowledge of a child's cognitive style is potentially

capahble of suggesting effective ways by which he may best be

taught.” ) z

Ag one might expect however, in the light of earlier comments
of the poor inter-correlations between cogrnitive siyles research
and the resulting lack of generzlisability, suggestions such as those
made by Witkin are ireated skeptically by some. Satterly's (1976)
response to Witkin's assertion is that, .

"Although research into stable and consistent individual differ-

ences in cognition has been extensive over the last twenty

years there are few, if any, convincing data to demonstrate

the relevance cf cognitive styles to school learning and

achievement." (page 36)

(iv) The field dependence/field independence concepiualisation

The above comments and previous gquestions about potential edu-
cavional applications will be considered in relatioa to one parti;
cular cognitive style. Amongst the styles identified to date, the
most widely known, snd most extensively researched, is the Field
dependence/Field independence dimension identified by Witkin and
his colleagues in the United States. For something over twenty
five years now, the Witkin group have been the source of arnd stimulus
for a considerable body of research into this dimension. A biblio-
graphy dated up until 1976 lists soxnething over 2,500 picces of'

research associated with this cognitive style.
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Witkin's earliest work was concerned with how people locate
the upright in space (Witkin 1949, 1950, 1952; Witkin and Asch 1948).
Most individuals. might be expected to be clear about vhich way is

-

up, on the bhasis of information received from the visual environment

as well as reference to bodily sensztion and to adjustment to

gravity in maintaining upright posture and balance. In Witkin's
initizl experiments in this field, the complex visual world vas
elininated and rsplaced by a simpler and more manipulable visual

world, in which it was possible to separate visual and bodily standards.,

(1) Measuring Instruments

The Body Adjustment Test (BAT) was the firsit test designed %o
do this. The test consists of a tilting chair within a tilting room.
The seated subject is required to adjust the chair to the vertical
and the subject's score is represented by the deviation of the
chair's adjusted position from the true upright. The room is tilted
by the experimenter whilst the subject is blindfolded and the subject
is also moved such that the chair's position, the dimensions of the
tilted room and the outside environment are all in contradiction.

The aim of the experiment is to differentiate between tne subjects’
reliaree on visual impression or bedily sensaticn. Some subjects
choose to align themselves almost completely with the walls of the
rcom in front of them and are entirely influenced by the tilted
walls. All other bodily sensation seems to be overridden by the
contradictory visual information. Such subjects were described by
Witkin as 'field dependent'. Other subjects marage to achieve a
good approximation of the true upright and are able to ignore the
dominant visual impression. These subjects were termed 'field
independent' by Witkin. It is important tc remember that these
categories represent the extremes of performance on the BAT and that
other subjects place themselves somewhere between these two extremes,
emphasising this distinetion in behaviour as a continuum, one of the
characteristic features of cognitive style descripticns of behaviour.
“he BAT consists of sixz trials. In half of these the room and chair
are tilted in the same direction and in the other half they are tilted
in opposite directions. An alternmative procedure vhich required
subjects to adjust the room rather than their bodies o the true

upright has also been developed. Scores derived from this test,
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the room adjustment test, showed little relation to cther tests of
the field dependent/independence conceptualisation and was sub-
sequently dropped from Witkin's studies.

4 second test to investigate the style of field dependence/
independence is conducted in a completely darkened room. The
apparatus consists of a square frame and rod which pivot at the
same centre, both of which have been coated with luminous paint.
This is all the subject can szee, Rod and Frame can bz tilted clock~
wise or anticlockwise, togsther or separately. In a typical trial,
the subject on having his blindfold removed, finds the rod and frame
in tilted positions. He is asked to adjuct the rod to the upright
whilst the frame remains in its tilted position. As with the BAT
some subjects align the rod with the tilted frame whilst others
approximate it to the true vertical. Handel (1972) cites a number
of studies which use varistions of the original Rod and Frame Test
(RFT) all of which correlate well with performance on the original
instrument. One of the most widely used modifications of this test
is Oltman's portable apparatus. In a standardisation study with
163 college students, Oltman {1968) reported a correlation of 0.89
between performance on the standard RFT and his portable apparatus.

A further test of this particular style has subsequently been
developed. The Embedded Figures test is a pencil and paper test
which, since it does not require elaborate equipment, features in
most research associated with Field dependence/independence. The
test itself is an adaptation of that originally developed by Gottschaldt
(1926) and requires the subject to ideatify a simple figure which is
embedded within a more complex geometric pattern. The mean time
taken to locate all 24 figures in the test is the subject's score.

A version of this test is available for administration to groups
(GEFT). This version Witkin et al (1971) suggests requires additional
validity studies which is consistent with the findings of Remma and
Zenhausen (1976). In this study a sample of 3%7 undergradustes were
found to be more field dependent than  expected on the basis of the
norms suggested in the hendbook for administration (Witkin et al

1971).



The original version of the EFT is thought suitable for children
aged ten years and sbove. A children's version was developed by
Goodencugh and Eagle (1963) the CESF. They cdministered this test,
the RF?, BAT and FFT 4o a group of thirty ten year old boys and
achieved statistically significant correlationz of 0.70, 0.46

and 0.63 respectively. This test has subsequently been modified
by Kemp and Konstadt (1971) and is now mown as the Children's
Embedded figures test (CEFT). This test is regarded as suitable
for children aged from five ygars ¢ld and instead of the geometric
designs used in the standard Embedded figures test employs meaning-
fvl complex figures (eg a man, a car, a dog - cach of which resembles

a large jig-saw).

(2) mTest reliability

Witkin et al (1962) reported the results of their own research
end that of others on the religbility of the RFT, BAT and EFT. In
all studies reported, the religbilities were high, clustering between
0,80 and 0.90 when tested with a one week interval. Test-retest
reliabilities over a longer period are lower, yet still satisfactory
(Goldstein and Blackman 1978).

Some question has been raised about the reliability of the RFT
(Sigman, Goodenough, Flammagan 1979). Small (1973) summarises the
research related to these complaints and suggests that performance
czn be imprcved with practice. Goodenough and Witkin (1977) algo
noted that EFT and R¥T performance chows greater field independence
with practice and training, which suggests that research should be
undertaken with naive subjects to avoid any bias in svbjects scores.
It also raises an important question of the stability of this
cognitive style. This point will be discussed later when develop-

ment of field independsnce is considered.

(3) Test Intercorrelations

It has already been indicated that sccres on various versions
of the RFT are highly corvelated, (Handel 1972),and it would seem
essential to discuss the evidence related o intercorrelations between
the various tests. In a study with 150 male undergraduvates, Karp
(1963) administered the BAT, EFT and RFT with 2 variety of other

measures, A factor analysis of the inter-correlations revealed a
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common loading for *the three tests of field independence. Karp
concluded thai they were measuring ths same ability, to separate
figure from context, the ability to cvercome embeddness.

In a Furdther long itudual study of developmental differences in
field dependence, Witkin, Goodenovgh and ¥arp (1967) found statisti-
cally significant correlations between the EFT, RFT and BAT at
various ages (8, 10, 11, 12, 13, 15, 17 and 20 years). Goldstein
and Blackmen {1978) reviewed 1€ reports representative of the re-
search on the relationships betwesn versions of the RFT and EFT ard
concluded that almost all correlations were significant and were
generally in the rarge 0.30 - 0.65.

An immediate question arising from the discussion so farx,
centres on the psychelogical basis for coherence amongst the measures
of field dependence. Witkin et al (1962) rules out such explanation
as perceptual zccuracy or bodily sensitivity. Performance on the
BAT with eyes closed is not significantly related %o performance
with eyes open and such a finding cannot be explained by bodily
sensitivity alone. (Kogan 1971). The currently accepted inter-
pretation is that each of these criterial measures ertails the over-

coming of an embedding context'. The body, the rod and the geometric

design represent the elements in the BAT, BFT and EFT respectively
vhich must be separated from the embedding field. Further evidence
for the 'embeddedness' interpretation is offered by Karp (19€3)

in the study previously referred to, he found that Witkin's criterial
measures generated a factor different from that yielded by a series

of tasks with distracting as opposed to embedding contexts.

(4) Relationships with Age and Sex

In 1954 VWitkin and his colleagues presented data on the relation-
ship between field dependence and age. In this research a parti-
cularly intercsting finding which emerged was that field indepen-
dence was seen to increase sharply during the middle years from
10-1%3, As a result one might have expécted research to consider
wny this might be so and more especially that a considerable volume
of research in fo this style to have been investigseted with this age
group, where the greatest changes were taking place. In fact, the

great majority of research has veen undertaken with adults and more
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especially college students.

From 13 -~ 17 years of age there was only a slight further in-
crease in field independence and there was no significant difference
in field dependence between 17 year olds and an adult group with a
mean age of 24 years.

Correlational data on two longituduwal groups, one teated 2t 8
and 13 and the other at ages 10, 14, 17 and 24 indicate high levels
of stability of ccgpitive siyle. (Witkin, Goodenough and Karp 1967).
This data emphasised the stability of relative position on the
continuum. Both cross sectional and longitud studies have shovm
a pregressive increase in ficld independence up to the age of 17 in
males and 15 in females, with no additionzl increase between 17 and
24,

"The starility of field independence therefore appears to be

inter-individual rather than intra-individual. Iﬁdividuals

maintain their position relative to others but at Lhe same time

progressively increase in field independence through mid o

late adolescence." (Xogan 1971)

Canavan (1969) reported on a developmental study of field in-
dependence involving 1,510 children aged € to 12. Pield ihdepenu '
dence was measured with a modified RFT in which the rod was replaced
by a silhouette of a man. An analysis of variance indicated age,
sex and ethnic group differences. White subjects were found to be
more field independent than Mexican-American children, who in turn
were in general more field independent than black children. The
same results occured even when the effect of IQ measured by a full.
scale WISC was eliminated by analyeis of covariance.

There has also been interest within the research into this
style in the levels of field independence demonstrated by older
people. Studies reveal a decrease in field independence with age,
and indicate that advanced age and infirmity are associated with
field dependence. (Schwartz and Karp 1967). Although in another
study (Karp 1967) of a group of elderly males who were still employed
and compared with a similar group of unemployed elderly males, per-—
formance of the employed males were significantly more field in-

dependent then those who were unemployed.
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In their earlier studies (Witkin, Levis, flertzman, Machover,
Meissner and Wapner 1954) small but versistent sex differences in
field dependenoe/independence were identified. Beginning in adoles—
cence, women tend on average to be mcre field dependent than males.
Since this early report, it has often been maintained that females
are more field dependent, This is in fact a misrepresentation, as
emphasised by Witkin et al (1977)

", .. 1t should te stressed, however, that the difference in

the means between the sexes is quite small compared to the range

of scores within each sex; in other words, the distribution

for the two sexes shows considerable overlap" (Witkin et al

1977 » 7)

Goldstein and Blackman (1978) cite a number of studies in which
there were no statistically significant differences between scoves
of males ané females, for both children and college students., 1In
fact one study witkh children (Coates 1974) and one with undergraduates

(Constantinople 1974) found females to be more field independent.

(5) Relationships with Intelligence

A number of studies have identified a positive relationship
between fiela independence and intelligence (Woerner and Levine
1950). Witkin et al (1962) reported positive and high correlations
on the BAT, RFT and EFT and total IQ scores derived from the Stamford
Binet for children aged 10 and 12. (0.57 for boys and 0.76 for girls).
In a follow up study comparing scores on the criterial measures of
field independence and the WISC (Witkin et al 1962) indicated a
positive correlation in which performance scores on the WISC were
higher than verbal scores. In a factor analytic study with a small
number of childfen Goodenovgh and Karp (1961) discovered an 'analytic -
field factor® which indicated substantial loadings (0.66) between
measures of field indepeundence and the Picture Completion, Object
Assembly and Block Design components of WISC. They interpreted
thess findings as providing evidence that these tests share with the
measures of field dependence/independence the requirement of over-

coming an 'embedding context!.
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n addition to the 'analytic field factor! this siudy idenlified
two other factors. a vefbal/comprehension factor which was represented
by the vocabulary, information and comprehension subtests; and an
Attention/boncentration factor represented by the Digit Span, arith-
metic and digit symbol subtests of WISC. These three elements, are
simiiar to those identified in previous factor analytlic studies of
WISC by Cohen (1957, 1959). Tn a later study with 150 mele under-
graduates Karp (1963) found similar confirmatory results. In the
EPFT test menual, Witkin et al (1971) sums up the implications of these
findings for the field dependence/independence dimension.,

"Tf geparate factor IQ is computed for cach of the three

Weschler [actors, EFT scores correlate at a high and signifi-

cant level with the analytic factor IQ's but only at a low and

usually non-significant level with both the verbal/comprehension

and attention/comprshension factors". (p 6)

The important word in this statement would seem to be 'usvally!
the implication being that verbal intelligence is noi or very rarely
relaved to the pexrceptual measures of field dependence, since only
those WISC performance subtests that haﬁe been Loaded together with
the perceptual subtests have been interpreted as involving extraction
of an item from an emwbedding context. In a review of 20 situdies,
Goldstein and Blackman (1978) p 186 - Tound conistent indications
that the measures of field independence/devendence are related to
various measures of both verbal and performance intelligemce. The
correlations beiween field dependenca/indqnndence and intelligence
were mostly in the range 0.40 - 0,60 and correlations between field
dependencqﬁndependence and academic achievement and aptitude tests
somewhat lower.,-

Whilst Witkin et al (1971, 1977) accept that moderate corre-
lations have beesn found between full IQ scores and EFT scores,they
believe that the factor analytic studies offers conclusive evidence
that these correlations are in the main part due to success on the
analytic elements of such tests., It is still felt by some researchers
however, (Satterly 1976) that the distinction between intelligence and

field dependence/independence haa not been completely established.
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Further research appears to be required to satisfy this dilemma.,

It would be interesting, for example, to apply the technique deve-~
loped by Wallach =nd Kogan (1965) to investigate modes of thinking

in young children (ie to consider the differences between High field
independent/ﬁigh 1Q, High field independent/Low iQ. Field dependent/
High IQ, Field dependent/Low IQ individuals). Witkin concluded
however, that one cannot therefore assert that persons who are field
independent on the Embedded figures test are necessarily superior in
general intelligence, as reflected in the Weschler, since such
individuals might show wide variations in the other two factors

revealed in the factor analytic study.

(6) Analytic/Global functioning

The individual differences {irst identified in Perceptual tasks
Witkin et al (1971) argue clearly exte.d therefore in to in~
tellectual functioning and are an important fealure of an
individual's problem - solving propensities. Witkin et 21 (1954)
commented, ‘
"Intellectual problems that call for a high degree of creativity
but do not involve perception directly, often also requixre that
‘parts! be sepsrated from the context in which they are embedded
and brought in to rew relationships., It is likely - and this

is of course subject to experimental test - that if a person

has this basic ability to ‘'break-up' a configuration it will

be manifested not only in straight forward perceptual situations

but in problem solving situatious as well." (p 477)

In fact one might argue that if the assertions made here are
ccrrect, the existence of such stylistic tendencies are likely to
influence an individual in all of his environmental encounters.
However, following the interpretation by the Witkin group, of the
factor analytic studies, Witkin designated the field dependent/
independent dimension as a 'cognitive style'. Yet, he also argued
that the description of field dependence and independence was
primarily associated with a specifically perceptual ability and as
such was felt to be too limited a label for the broader realm of
cognitive functioning that had been revealed. What was basic to

this cognitive style was a measurement of the extent to which an



individual is able to overcone an sohedding contbext. This ability,
when developed, makes possible an 'analytical! way of viewing ex-
periences and demonsivates contrasﬁiﬁg ways of approaching a stimvlus
field, whether immediately present, or precented sywbolically. (As
in a map for example). On the basis of the correspondence across
perceptual and intellectual fields the coanstruct was redefined as
an 'Analytic! as oppesed to a 'Global' dimension of cognitive
functioning. Tield dependencq/independence is currently treated by
Witkin and his colleages as the percepniuval aspect of a more pervasive
analytic/global cognitive style. Witkin et al (1954) argued there-
fore that,
"The dimension cf individual! difference with wkich we are dealing
thus represents, at its extremes, contrasting ways of approaching
a field, whether the field is immediately present or represented
symbolically. It may therefore best be described as an aznalytic
vs. global field approach. What we have been calling 'field
dependence! is in effect the perceptual component of this more

general cognitive style". (pp 70 - 71)

(7) Relationships with Personality

As a result of this reconceptualisation, Witkin went on to con-
sider the association of this style to other versonality and behavioural
characteristics. In an investigation using Rorschach inkblots
(Witkin et al 1952) field dependent individuals were found to leave
such material as it is, rather than attempting to impose any siructure
on it. As a result, percepts tend to be rather vague and indefinite.
In contrast, field independent individuals are likely to impose a
structure on the inkblots which lack it, with the result that their
percepts are organised and defianite. Such individuals are able to
perceive items as discrete from their backgrounds, or re-organise a
field when the field is aiready orgasnised, or impose some siruvcture
on a field and so perceive it as organised, when the field itself hasg
relatively little inherent structure. Perera (1974) comments, however,
that the validity and rdiability of tﬁe Rorschach is often questioned
and have been reported as near zero. (Evcn, 1965; Guilford 1959;
Harris 1960). Witkin interprets the research employing the Rorschach
as indicative of the ability to structure experience, which in turn

was seen to be part of an increasing tendency towards 'articulation!,
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At the global end of the coniinuum when the field is siructured,

there is a tendency for its organisction as given to dictate the manner
in which both the field as a whole and its parts are experienced.
When the field lacks structure, experience tends to be global and
diffuse, At the articulated extreme, there is a tendency for
experience to be delineated andé structured even when the material
lacks inherent organisation. Parts of the stimulus field are ex-
perienced as discrete and the field, as a whole, as organised. As
with the original dimension of perceptual field dependence, Witkin

et 21 (1971) confirm +that there was no intention that the world
should be viewed as peopled by two distinct kinds of human beings,
scores for any large group of subjects show a continuous distribution.

More recently, Witkin and his colleagues have argued that the
global/érticulated style is part of a still brcader psychological
dimension and it has been found for example that individuzl differences
in cognitive style are also related to individual differences in body
concept (Witkin et al 1962, 1965) in the nature of the gelf and the
controls and defences typically used.

Whereas study of performance on the embedded figures test
focusses on externalised experiences, study of the body concept has
its primary source within the individval. Witkin suggests that there
is now considerable evidence that children and adults who shcw an
articulated cognitive style are also likely to have an articulated
body concept (that is they experience their body as a whole and as
having definite limite or boundaries and the parts within as discrete,
yet unrelated and joined in a definite structure). To assess thig,
figure drawings have been used. Originally referred to as the
*sophistication of body concept scale’ (Witkin et al 1962 and re-
printed in 1974) it has subsequently been redefined as the Arti-
culation of Body Concept Scale in the 1974 reprint and can be used
with both children and adults. Studies using the scale have shown
that figure drawings made by field dependent subjects tend to be
global in character. Their drawings include very little detail and
tend towards unrealistic representation and proportioning of body
parts. Sexual characteristics are indicated minimally or not a% all,
In many cases there is no attempt at role representation and it is
difficult to distinguish what sex has been represented. In field

independent subjects' drawings, proportion is more realistic and
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the represgentation of body parts detailed and accurate and sexual
distinctions are clearly and often aagucingly portrayed. Measure-
menis on & scale of articulation of vody concept applied Lo figure
drawings for both children and adults have repeatedly been shown %0
relate significantly to measures of fleld dependence. (Corah 1965,
Karp, Silberman and Winters 1969, Winestine 1969, Witkin et al 1962).
Cne immediate question however relates to the association of the
distinction described here to general intelligence. I3 what is
demonstrated merely evidence of intellectual maturity? This point
has been tested by relating the scale scores to a full scale WISC IQ
and bo the intellectual and verbal indices within the VWeschler.
Though a significant relationship was established between IQ score
and level of articulation of body concept (0.55), the fact that the
intelliectual index achieved a higher associabion than the verbal
irdex (0.54, as opposed to 0.33) has been interpreted by Witkin to
indicate that the differences in nature of the drawing is primarily
& reflection of the differences in mode of fiezld approach rather than
a reflection of general intelligence. It would be interesting to
investizgate whether it was more an indication of drawing skill,
vhich seems t0 be an important element of representing features
realisticallﬁ, there are clear relationships between the Articulation
of body concept test and the Draw-a-men-test.

Individuals with a more global or more articulated cognitive
style have also been found to differ in their sense of separate identity.
Thus nore articulated individuals have a greater awarcness of the needs
feelings and attributes which they recognise as their own and vhich
they identify as distinct from those of others. This senae of separate.
identify implies experience of the self as segregated from the non~
self, it also implies experience of the self as structured. Internal
frames of reference have been adopted and develeped and ave available
as guides for self definition. The less developed sense of separate
identity associated with individuals with a more glohal cognitive
style demonstrate a reliance on external sources for definition of
their attitudés, judgements, sentiments and their view of themwselves.
Studies to support these claims for a separate gense of identity have
shown that field dependent individusls are more abtentive to faces of

people around them, they literally lock more at faces and are better
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Crutelifield, Voodworth and Albrecht 1958,

, Messick and Damarin 1964) Witkin et al

at remembering faces. (
Xonstadt and Forman 1965
argue (1971 p 9) that the extent to which a face is the major

source of cues as to anothers feelings and thinking, it is not un-
reasonable to define their views of themselves by others reactions to
them in terms of facial cues.

Inother tyre or study used to assess a sense of separate identity
is evemplified by Bell (1955) who obtained from a group of students
their views, in writing, on the usz of antihistamies, At a later date
they were presented with a made up, apparently authoritative analysis
of the vse of antihistamines which contradicted their previously
expressed viewpoint. Relatively field dependent subjects were more
likely to change their original viewpoint to the position attributed
to the authority, whereas field independent individuals wers more
iikely to take up their previously expressed view. Witkin et al (1971)
suggest that this and similar studies demonstrate that the person for
whom the context sirongly determines perception of en element within
it, will be strongly influenced by the immediate social context in
his experience of attributes of the self.

It has further been demonstrated that persons who experience in
an articulated fashion tend to use cpecialised defences such as
isolation. More global individuals are strongly influenced by feelings,
which is congruent with their perceptual abilities whexre they do not
keep things separate (ie body separate from field, rod separate from
frame cx simple figure separate from organised ground). Persons with
an articulated style, in using isolation, maintain the discreteness
of feelings and ideas, - This is demonstrated in a study by Minard and
Mooney (1969) where field dependent subjects speed of perception of
tachistoscopically presented words was markedly effected by whether
or not the word carried an emotional connotation. Percepts and
feelings were not kept separate. Field independent personsshoved
no difference in speed of perception of neutrzl and charged words,
suggesting an ability to separate percept and feeling.

In commenting on such studies Perera 1974 states (p 54)

"It appears that though certain cognitive-sityle-personality

relationships have been observed, the interpretation of the

results cbtained in this regard is not an easy matier. The
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difficulty of iaterpretation ... is due to emwpleyment of pro-

jective techniques in the assessing of certzin personality

meacures as well as due to the uncertainty as to wheiber these
findings were due to general intelligence or to the cognitive
otyle as claimed by Witkin et al".

Witkin et al (1971) however, sum the evidence up as an indicaticn
of an individuwals "psychological differentiation". An individual who
demonstrates a greater degree of differentiation will have a perception
of ths world in which parts of the field are perceived as discrete and
the field struchtumwed, His body concept will have a definite sense of
boundary and a clear understanding of the inter-~relation among its
parts, he will see himself as distinet from others and has devslcped
internalised standards to guide his view of the world and of himself.
Witkin et al argues (1971) in this context,

"It is reasonable to believe that these various characteristics ....

are not the end product of development in separats chanmels, but

are diverse expressions of an underlying process of development

towards greater psychological complexity”. (p 10)

The relationships discussed here are derived originally from
Werner's (1948) orthogenetic principle of differentiation. This
principle states that development proceeds from a state of relative
globality and lack of differentiation to increased articulation and
hierarchical integration. Werner intended this as an abstract,
untestable theoretical construct, yet it has been taken-by Witkin to
represent the ability to extract an item from an embedding context
(Witkin et al 1962, p 13) and as has been discussed he atiempts to
demcnstrate the permeation of this ability in diverse areas of psycho~

logical functioning.

(8) Determinants of the dimension

Many studies have sought to identifly the determinants of the
characteristics under discussion. One group of such research has
investigated early socialisation experiences as a possible source,
(Dyk and Witkia 1965, Witkin et al 1962) and have established a
relationship between the extent of a child's field dependcnce and the

degree to which his early socialisation effected the achievement of

a separate aubtonomcus functioning. In particular, the oppertunity
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and encouragement of separation from the mother, the manner of dealing
with the child's expression of impulse, have been found to be of
importance. Also fhe parental characteristics and their influence in
the seperation process and the regulation of their children's impul-
give behavour. DMore field independent children appear to have ine.
teracted with their parents in ways that foster separale autonomous
functioning. (Barclay and Casumans 1967, Berry 1966, Dawson 1967).
Further, it has been hypothesised (Witkin et al 1962) that the
classification of mothers as 'fostering! or irhibiting' differentia-
tion would reflect their own level of differentiation, that less
differentiated children are likely to have less differentiated
methers. DBut the results obitained by administering EFT and the
Figufe drawing test to mothers have not proved conclusive in the

main (pp 318 - 319). Parent child relations as demcastrated in TAT
stories appear to suggest that relatively less Gifferentiated children
tend to have relatively non-supportive parents in conitrast to the more
differentiated children. Zigler (1963) points out however, that much
cf the data which was collected by interview could be questioned,
since the interviewers were aware of the characteristics associated
with the cognitive style they were investigating and would thus fing
it difficult to remain objective in their interpretations.

In a further study which attempted to identify the socialisatién
experiences which contribute to the development of a more field
dependent or more field independent style, cross-cultural studies
have been undertaken. Recently (Witkin, Price-Williams, Bertini,
Christiansen, Oltman, Ramirez and Van Meel 1974) have completed a
study of children from two relatively self-contained villages in each
of three ‘countries, Italy, Holland and Mexico. These villages were
chosen because of the marked difference between them in the child
rearing practices eariier found relevent to the development of field
dependence and independence. Similar studies have investigated
varying cultural settings for example the Temne of Sierra Teone, the
BEskimo of Baffin Bay, the Arunta of Australia and the Boat Pecple
and Hakka of Hong Kong (Berry 1966, Dawson 1967 a. b. 1971). The
evidence of these pieces of research demonsirate that the develop-

ment of the various extremes of the style identified by Witkin is



indeed related to processes of socialisation - and primarily those
referred to earlier. Yet suvcialisation experiences are not felt to

be the culy influence. Witkin and Oltman (1967) suggest that differences
in the central nervous system and autonomic nervous system also effect
the develcopment of field independence. This evidence is based on

studies with adults, and it is therefore difficult to distinguish

causc from effect. Studies with infants suggest that some of the

somatic differencea found later in life may be preseat in the neonate
and constitute the foundations for the development of more or less
differentiated functioning. (Dyk 1969)

The pcssibility that genetic factors may be an imporitant variable
has also been congidered. Three kinds of study are currently investi-
gatiﬁg this and are discussed by Witkin in Messick (1976 pps 46 - 47).
In the first study a check is being made about predictions of the
extent of resemblance of son and daughter 4o each parent. Th
predicticns derive from the hypothesis that a recessive genz on the
X chromosome plays a role in the development of individual differences
in field dependence. The second study investigates the cognitive
style of men with an extra Y chromosome (XYY's) or an extra X
chromosome (XXY's) in addition to the usual XY sex chromosome comple-
ment. This study has been undertaken in Denmark because of their
excellent social records. The third study has identified three son
families, in which two of the sons share oreof the mother's two
X chromosomes and the third son has rzceived her other X chromosome.
To make these distinctions such X-linked characteristics as
colour blindness and bloed features have been used. If there is a
genetic influence on tﬁe X chromosome which contributes to differences
in field dependenoe/independenca, the two brothers with the same X
chromosome should be significantly more similar on this dimension
than either is to the third brother. Messick (1976) concludes this
discussion on determinants cf field dependencq/independence,

"In overview, it seems fair to say from the evidence now on

hand that socialisation factors are undoubtedly of overwhelming

importance in the development of individual differences in field

dependence versus field independence. At the same time, it may

be that genetic factors are implicated as well, although probably



to 2 much smaller degree. IFf thay are implicated, we should
mow about the role they play in interaction with social factors.”

(» 47)

(9) Gonclusions

To conclude this discussion therefors, the conceptualisation
that has been proposed by Witkin attempis to bring togethsr within
tcognitive experience', experience of stimulus configuations, experience
in the domain of symbolic representations, experience c¢f one's own
body, of the self, and experience which is the produce of defence
mechanisms as they mediate between an individual's environmental
encounters. ‘this conceptualisation also proposes that there is a
consistency in quality or type of experience - whether more global
or more articulated ~ across all of these domains. Witkin et al
(1971) believe that investigationcf an individual's experience in
any domain such ag in perception through the Embedded figuvres test,
ig likely to reveal nis general tendency to function at a wore or
less differentizted level. TIn the figure below, 'psychological
differentiation! is the highest order construct and field dependence-~

independence the lowest order construct of Witkin's conceptualisation.

Pgychological differentiation.

/ | N

Articulated Articnlated Sense of Struectured,
perceptusl and body concept separate specialized
intellectual identity defences

functioning

/N

Analysis Structuring
in percééii;n. in intel-  in perception in intellectual
(field inde- lectual functioning
pendence, as function—- .
reflected in ing
EFT ver-
formance)

Figure 1

(Witkin et al 1971 p 14)
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(v) FEducational Applications derived by the Witkin Groun

Mere recently the attention of +the Witkin group has been wurned
towards educabtional applications which might be derived from their
studies., In 1977 Witkin suggested that the concepts and methods
derived from studies of cognitive style are being increasingly applied
to the study of educational problems. In particwlar it is argued
that the research underitaken by Witkin and his colleagues has impli-
cations for how chilldren and students learn, how teachers teach, and
how students and teachers interact. (Witkin et al 1977, Doebler and
Eicke 1979).

In relation to learning, students with a field dependent, cr
more global cognitive style have been shown tco be better at lesrning
and remembering incidental social material (Ruble and Nakanura 1972,
Crutchfield et al 1958, ). It is also the case that an indivie
dual's cognitive style may influence his learning in terms of the
effects of different kinds of reinforcement. Field dependent indivi-
duals have been seen to be more effected by external reinforcement
through praise or criticism. (Ferrell 1970, Konstadt and Forman
1965). 'The evidence suggests that field independent persons tend to
learn more than field dependent persons under conditions of intrinsic
motivation, although these differences are seen tc disappcar when
external rewards for learning are introduced. In a study by Sieinfeld
(1973) a group of 11 year old children played an experimental marble
game in which three types of reinforcement were compared. In the
first reinforcement conditicn an ebsiract technique was used, a
flashing light,and field independent children Jearned more success-
fully. 1In the second condition token rewards were given. These
were exchangeable for small toys and all children learned equally
guccessfully, as was the case in the final condition, where social
reinforcement in the form of praise by the experimenter vas employed.
In another study of the effects of social reinforcement, the evidence
suggests that field dependent individuals are more effected by criticism.
Whether the criticism has a positive or negative effect on learning
depends on the manner in which it is administored. (Ferrell 1971,
Konstadt and Forman 1965). A finsl point on the implications of
cognitive style on learning relates to the skills of analysis em-
ployed by individuals. Because of their weaker analytic abilities

field dependent individuals have been found to prefer greater struc-
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ture in their learming and to experience difficulty with relatively
unstructured learning experiences. (Renzi 1974, Nebelkopf and Dreyer
1973).

The relationship between field dependence and independence and
concept attainment would seem to be of significance in relation te
currsnt educational emphasis.on the fundamental features of a dis-
cipline as opposed to acquisition of factual information. (Blythe
et al 1976). Goodenough (1976) and Witkin et al (1977) consider this
in detail and cite a number of studies which suggest that field
dependent persons tend to favour a 'spectator approach' to concept
formation and attainment, whereas more field-independent individuals
erpley an hypothesis testing approach. When required to employ an
hypofhesis testing strategy, field dependent individuals may be more
strongly guided by the salient features of a stimulus array. Field
Independent individuals are less easily influenced and tend to sample
the array more extensively and selsctively. (There seem obvious
sinulavities here with Bruner et al's (1956) focusing or scanning
approaches to concept formation and with Pask and Scott's (1972)
investigation into learning strategies). However, one main implica-
tion for learning, is the importance for field dependent individuval's,
of ensuring that the main features of a piece of learning are clearly
and uwnambiguously displayed. '

In 2 recent study which questions some of the above assertions
Grieve and Davis (1971) compared field dependent and field independent
students learming capacities vhen studying geography in two dirfferent
learning modes. (ie A discovery learning approach ard a more directive
expository approach). .They concluded that neither cognitive style,
nor the method of instruction had an overall effect on the acquisition
of knowledge. However, extremely field dependent males experienced
difficulty in acquiring knowledge through an expcsitory mode and were
also limited in their ability to apply any of the knowledge that they
had gained in a new situation. Field independent students, both male
and female, on the other hand, were better able tc apply their geo-
graphic knowledge and coped equally well with both instruction modes.

Witkin et al (1977) emphasise +that the approaches favoured by

one kind of person do not necessarily make for better achievement.
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Whether learning is successiul or nct scems to depend on the specific
characteristics of the learning {ask and the circumstances under
which it is taking place. Theygo on to sxrgus, however, that the
available evidence suggests that,

"Tt is not unreasonable to oxpect that as teachers become more

awoare of the ways in which relatively field dependent and f{ield

independent students 1eérn ecoy they may beccome more effective

in adapting instructional prccedures tc the needs of different

kinds of studenzs.” (Witkin et a1 1977 p 27)

Evidence in support of Witkin's cecond educational application
of cognitive styles research comes fircax studies of teachers prefercnces
and behaviour in similated conditions and has demonstrated important
differencss in characteristics between field dependent and independent
teackers, The characteristics which result from a more social or a
more impersonz) orientation has an effect on the level of inter-
action with others; as well as a preference for the more social ox
mcre abstract features of a curriculum. CSimilarly the degree of
separateness of identity has been demonsirated as effecting the extent
to which the teacher is likely to assume responsibility for directing
the teaching situvation or sharing this responsibility withk his students.
(Witkin 1977). Thus, field dependent teachers seem to prefer teaching
situations which allow for interaction with their students, whereas-
more field inderendent teachers prefer more impersonal teaching
situations, criented towards the more cognitive aspects of teaching.
Wa {1968) for exampie, found that field dependent student tezchers
rarked discussion as more important than lecture or guided discovery
approaches, which tended to be preferred by field-independent student
teachers., Both lecture and guided discovery lecave much of the organi-~
sation of the learning to the teacher. Similarly Moore {1973) found
that more field independent teachers tended to use questions as
instructional tools more often than field dependent teachers,
preferring to use questions to check on student icarning. The more
field dependent teachers tend to use questions to introduée an idea,
and to follow up on students'! answers.

Emmexrich (Witkin 1977 p 29) found that field independent teachers

employed the use of feedback more extensively in their teaching and
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rogarded that telling 2 student if he wes right ¢r wrong, and why,

as an effective way of enhancing studert learning. As gsuch, Emmerich
took this as an indication of the field independent teacher's pre-
ference for organisation of the lcerning experiences themselves,

rather than involving the students in their own learming. Probably

elso reflecting the preference of field independent individuzls for
analytic and abstract situations, students of field independent teachers
perceived them as encouvraging students to apoly principles, In contrast,
field dependent teachers were often seen as emphasising facts.

Despite such differences, there seems to be no evidence for
differences in teaching competence, any diffsrences that do exist
appear to lie in the preferred approach to a teaching/learning giiuation.
If teachers have preferred approaches, an importent guestion wovld seem
to be, how far are tcachers able %o adapt their teaching toc meer the
needs and preferences of a particvlaor student and an obvious corollary
4o this, should they? Di Stefano (1970) found that teachers and
students matched to cach other for cegnitive style tended to view
each other positively, whereas when mismatched the tendency was towards
a negative appraisal. In another study using a very small sample,
James (1973 - Witkin et al 1977 p 33) obisined similar results and
alzo found that teachers gave students wmatched to them in style higher
grades, Teachers also stated that students matched to them in siyle
understood the material better. It would appear therefore that there
are positive advantages to matching students and teachers for cognitive
style. Students matched for style are seen as having superior perfor--
mance than those who are not matched, even when no real differences
exist. .

There are also disadvantages to matching however. For some kinds
of learning it wouid scem important that a contrast in styles was
established, since this could be more stimulating. Wapnee (1976)
advocates this viewpoint and believes that mismatching is more
appropriate vhen the aim is to promoie flexible and creative thinking,

". ... obstacles, opposition and conflict are necesszary to

stimulate develovment and creativity." (Wapner 1976)

Wapner does accept, however, that matching may be more approp-

riate vwhen the aim is the promote subject matisr achievement,
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A furiher woint about the diccdvariages of maiching relates o
subject metter content. It is carbainly the case that some subjects

in the curriculum require particular strategies to cope with them.

The moce analytic subjects for example (cg maths) may be more success=
fully urdertaken by those with an indepcndent cegnitive style. Further,
there are some advantages to mismatching relating to the features
Witkin identifies for the field dependent/independent dimension. The
feedback provided by field independent teachers could be wdvantageous

to the field dependent student, by providing the structurc which he
appears to need in his learning. Similarly the preference of more

open ‘discussion' in learning adopted by field dependent teachers,
would appear to suit more field independent students and their pre-
ference for imposing their own structure on their learning. Ii would
seem that there are positive advantages and as Witkin commentis (1977)

a c¢lassroom which contains representatives from the full conbirmum of
the style he has identified is more typical and leads to more diverse
viewpocints which could enliven the classroom.,

Witkin believes however that it is possible to obtain the positive
effects of matching, whilst avoiding the negative. Witkin, Lewis and
Weil (1968) found that therapists, regardless of their own cognitive
style, took a systematic and more directive role with fielid dependent
clients, and a more flexible approach with field independent clients.
By vuvsing more directed questions with the one group and wore open
guestions with the other, they seemed to te adjusting to the need for
structuring experiences based on cues they had picked up about their
clients cognitive style. On this basis one might agk that if this is
achieved naturally and intuitively as seenshere, isn't this also
likely to happen within the tcaching-learning situaticn. Goodenough
(1976) suggests that,

", .. by sensitising teachers to the implications of their own cog-
nitive style and the styles of their students for the teaching
learning process, we might increase the adaptability of teachers.”
(p 50) .

A recent study by Doebler and Eicke (1979) attempted to investi-
gate this. The cognitive styles of three classes of 11 and 12 year

olds and of their teachers were assessed. Teachers in two of the
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schools were told of the mesuvlts ani were gliven some instruction on
the educational implications of cognitive styles research with refcvence
to the evidence from the Wiikin group. The teachers were followed up
over a periocd of six wesks, when they ware invited to raise questions
in relation to the children in theixr own class. Measures of the
children's self concept and attitude to school were taken at the
begimming and end of the experiment and the evidence seems to indicate
that it is possible Lo create a more educationally conducive atmos-
pkere in the classroom by making teachers more aware of the educational
implications of a knowledge of ficld dependence and independence.
There wags algso evidence to suggest that teachers could show adaptha-
tions in their own teaching style to accommodate diffecring cognitive
3tyles in their children. They coucluded that,
"This study lends further credence ‘o the value of cognitive
style data as a means of conveying information ahout individual
gtudents to the teacher. Cogritive ctyle relates tc processes
involved in how a student perceives, thinks, learns, solves
problens and relates to others, as well as other personslity
dimensions. The bi-polar nature gives cognitive sityle a neutral
character and eliminates the value judgements associated with IQ.
This study indicates that cognitive style information can be used
to bring about significant and beneficial changes in the student.”
(p 231)
It is obviously important to consider the results in the light

of likely experimental effect,

(vi) 'M-Space and Gognitive Style

The description of the development of field-independence provided
by Witkin and his supporters (Witkin et al 1954) raises an important
question about the relationship of the field—dependencq/independence
continuum to maturation of cognitive processes in general. As
Searni (1973) suggests.

"The sorts of strategies an individual uses in a problem solving

situation can be vnderstood in terms of the developnental

capacities he brings with him into that sitvation. These strate~
gies that he is capable of dictate his approach to the problem



and to a considerable extent, what he is capable of finding

out. They reflect the cognitive structure underlying his

probler solving performance.! (p 338)

Pascual-Leone (1969, 1970) has attempted to investigate the inter-
relationships between an established theoretical description of the
development of cognitive processes, that of Piaget and the work of
Witkin. A major purpose of the study by Pascual Leone was to attempt
to make Piaget's theory a 'functional' thecry, for as Flavell and
Wohlwill (1969) point out, Piaget's theory is predominently 'structural!
aiming at a formal description of an individual's knowledge or come
petence at different points in his development.

According to Piaget (1964, 70 and 73) the most influential
factor in cognitive development is the child's auto-regulative or
equilibrative activity. In problems of conservation, for example,
where objects or substances are made to look different by some kind
of transformation, the immediate impression is often perceptually
confusing, especially for the non-conserver. The child's develop-
nent leads him to recognise inconsistencies in his own thinking and
in his response to such perceptually confusing situations. As he
matures, he attempts to remedy these inadequacies, to eliminate %be
conflicting picture based on one particular type of cue. By con-
servation, reversibility and logic, such paradoxes are overcome as
a normal part of development. A further important variable in the
Piagetian framework is the part played by maturational processes, dbut,

"The maturation of the central nervous system can do no more

than determine the possihilities and impossibilities at a given

stage of development. A particular social environment remains
indispensable for the realisation of these possibilities. It
follows that their realisation can be accclerated or retarded

as a function of cultursl and educational conditions." (Piaget

1970)

Piaget (1969) also believes that problem solving is influenced
by the existence of 'field-effects?!, ss for example in the percep-
tually confusing conservatian exercises.

Pascual Leone has attempted to incorporate these features'of

Piaget's ideas into his discussions of the inter-relation between
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the development of thought and the development of field independence.
Pascual-Leonec (1969) hypothesises that a child oc adultls f}M-Space!
is an important feature of an individual's developing cognitive
structure., M-space is regarded by;Pascual-Leone as the maximun
number of schemes (patterns of activity which are co-ordinated and
act as integrated wholes), that can be co-ordinated simultaneously ~
that is, the number of variables present in a problem solving situa-
tion that can be attended to and co-ordinated in an attempt to solve
the protlem. According to Piagetian theory, in the course of an
individual's everyday environmental interactions, he is assumed to
be constantly modifying his basic repertoire of schemes. The total
set of schemes activated at any moment is held to constitute the form
of thought {Case 1974). Pascual-Leone telieves that an essential
feature of problem-solving is the ability of an individual o utilise
the full 'M-power' that he has availabls, to call on all necessary
available schemes to solve a problem., Some people are especially
low 'M! processors, they prefer to look at or respond to a prchlem
in the simplest manner possible, involving the least mental effort
and relying on a limited number of schemes, The meximur mental effort -
or M-power-activated in response to any situation is thought ny
Pascual-Teone to vary both within and across age groups. Within age
group differences are assumed to result largely from biological factors
and across age group differences from maturation. For normal indi-
viduals 'M power® 'is assumed to increase linearly with age.

Like Piaget, Pascual-Leone accepts the influence of 'field effeccha?
on problem solving ability. Amongst advlis and children fthe ability
to solve problems is often dependent on the relative weight an indivi-
dual gives to cues from the perceptual field, as oprosed to cues
obtained from other sources such as task instructions. Pascual-

Leone suggests that individuals differ in their tendency tc give
weight to salient tut often misleading cues and that individual
differences in this tendency are stable across tasks and across

time. As a result of this Pascual-Leohe assumes that the full utili-
sation of 'M powerf and the differential effects of perceptual cues
are highly correlated with the field dependence/independence diﬁension.

In his 1969 study for example, he found high correlations cmerged
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between tests of comservation involving the vse of 'field effecis!?

and the Rod and Frawe Apparatus. (0,52). He suggests themrefore, that
field-dependent subjects are likely to be low M-processors, who assign
a higher weight to perceptual cues than to those provided by the task
instructions and that field independent iadividuals tend to be.high
M-processors who assign a higher weight tc the task instructions

than to perceptual cues. (Pascual-Lecne 1969, Case and Globerson
1974)

13 has been described earlier, tests of field independence are
thought to rely heavily on a fdisembedding! or analytic capacity.

The fact that low, but still significant corrclatious axre obtained
with cognitive measurses not containing such a regquirement,; has been
explained by the suggestion that these tests are factorially inmpure.
That is, they contain elements unrelated o disembedding. (Vernon 1972,
Dubois and Cohen 1970) Pascual-Leone however suggests that the weak
corcelations with non—-analytic items may result {rom the psychologi-
cal nature of disembedding itself. (Pascual—Leone 1969, Case 1974).
According to Pascual-Leone a subject confronted with a diéembedding
problen can respond to it in one of two ﬁays. He can either answer
in terms of the perceptual display itself, through learned reaction
to similar displays previously experienced. Responses of this kind
rely on the salience of the perceptual cues on which the respeonse is
based, as well as its structural simplicity. Alternatively the sub-
Ject can respond in relation to the problem as it is stated, which
requires consideration of cues which at first may seem hidden, as
well as the structural complexity of that situation, ie. such a sub-
ject recognises that there are more variables in the problem which
might well be associated with the solution to that problem.

In the Rod and Frame Test for example a subject can respond
primarily in terms of the salient perceptual cues provided by the
tilted frame and create a simple understanding in which the rod is
squarely aligned with the frame, or & response can consider the less
salient cues provided by his body and create a more complex mental
pabttern in which the rod lies at an angle to the frame, but on the

imaginary line which can be formed by mentally connecting true up
and down.
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"The Rod and Frame Test therefors differentiates between those
who adopt an incorrect response which ig simple and perceptually
compelling ... and a4 correct resvonse which is more ccaplicated

and Less perceptuzlly compelling.? (Case and Globerson 1974)

The generation of a more complex resgponse is assumed to place
a greater burden on a subjectfs M-Spzce, since it requires that a
greater mumber of items of informztion and/ or %transformational
procegases be activated simultaneously.

Studies by Saarni (1973), Case (1974, 1977) and Case and
Glokerson (1974) are amongst thcse who have abtempted to empirically
investigate the hypotheses proposed by Pascual-Leons. Saavni {1973)
investigated the ability of young adolescents according to their
level of field i,ridependence and their level of cognitive functioning.
Her results did not appear to yield any significant dilferences in
problem sclving ability as a result of levet of field independence.
Thig she believes challenges Witkin's claim for his construct as a
ccgnitive gtyle which shows some kind of cousistency acrcss various
gorts of intellectual functioning. Saarni comments,

"The construct Pield-Independence appears to have doubtful

implications for complex problem-solving performance. The

analyses indicate that Field Indevendence within each Piagetian
level does not affect complex multistep problem——solviné; per-—-
formance as menifested in the productive thinking protlems.

This does not invalidate the role Field Independence might

have in determining performance on problems which are more

perceptually bound a.nd/ or relatively non-verbal. The results

cbtained here, however, cast doubt on the generality of the
field independence construct as a cognitive style or as a con-
sistent characteristic of the individual in his intellectual

fuctioning.” (3 343)

Three immediate questions arise in response to Ssarni. Again,
in comtradiction to comments made earlier, she relies on one criterial
measure for the assessment of Field independerce. It is also the
case that she concentirates solely on ;f.‘ield independence in her dis-
cusgion and the empirical investigation. So one might comment

reciprocally on her criticism of Witkin's comstruct as a cognitive
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style, which should supposedly consider individuals in terme of a
continuun, ie Field dependence and Field Independence, with various
gradations between these extremes. Finally it is alco the case that
#ield Independence is merely another variable in the research and
not the focus of the iunvestigation (ic 'In addition, it was hypothe-
sised that individual diffevences in field independence ... mignt

be & second variable relevant to explcre in studying problem sclving
behaviour." p 338)

Case and Globerson (1974) attempted to assess Pascual-lecone's
proposition that there would be a ccrrelation between tests of Field
Independence and impliecit demand on the use of *M-space'. They con-
cluded that tests of field independence share a substantial degree
of cémmcn variance with structurslly similar IQ tests but also that
in agreement with Pascual-lecne, s disembedding situation is one
vhere a relatively large amount of central computing space must be
used in the process of generating a complex pesrcevntual responce. It
would ne interesting to speculave whether the ability to interpret a
map mekes similar demands, in that it presents a complex embedded
plcture. Case and Globerson also concluded that one of the reasons
that a subject fails in disembedding situations is that he uses
insufficient of his central computing space.

In their discussion of their results Case and Globerson raise -
a mumber of important issues. The first concerns the naturc of the
developmental increase in field indeperdence, as described by Witkin
et 21 (1954) and discussed earlier. This could result they suggest,
from the developmental increase in 'M-power'(Pascual-Lecne 1959,

Case 1972) or a change in the way information is processed or co-
ordinated, or a developmental decrease in sensitivity to perceptually
misleading information. Whilst the last roint would seem to be parti-
wlarly pertinent, it is important to remember that the age range
during which Field-Independence shows the greatest increase {ie 10 -
13 years) is not one during which sensitivity ‘o primary perceptual
illusion shows much change. (Piaget 1969). Pascusl-leone suggests
that sensitivity to perceptual features actually increases with deve~-
lopment and that the decrease in field dependence is exclusively a
result of developmental changes in fM-space! and the improved co~-

ordination and preocessing of experience within that 'M-Space!.
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A second important point relates to the nature of the Educational
Environment most suitable for field-dependent subjects. Case (1974)
suggests that there are different types of field dependent subject
and that this needs to be considered in any educational programme.

A field dependent subject so classified because he uses limited 'M-
space! may respond differently to someone who is especially sensitive
to misleading perceptual cues, eg someone whose spatial ability is
limited. There is now considerable evidence to suggest that there
are cerebral functions equated with particular cerebral areas, for
example that the right brain is largely responsible for performing
spatial functions. -(Milner 1971, Downs and Stem 1977, Blakemore
1977). Given the spatial character of tests of field independence

it could be hypothesised that the analytic function of disembedding
is located in the right hemisphere.* This does not explain the
correlation of Fiela Independence with tests of M-Space, since they
contain no element of‘spatial transformation. The Backward Digit
Span test, for example, does not even involve visually presented
material. Case and Globerson (1974) suggest that the spatial elements
of a disembedding problem draws on right hemisphere and the processes
required to overcome the 'perceptual pull' of such problems is
located in the left hemisphere, which is usually associated with
linguistic and logical capacities. Although speculative, they believe
this may explain why patients receiving a shock to the right hemis-
phere of their brain show improved RFT performance, qlthough per-
formance on other spatial tasks decreases and why patients receiving
shocks to the left hemisphere show a decrease in RFT scores but not
in other spatially oriented tests. (Cohen, Berent and Silverman 1973)

In a study in‘(1977) Case attempted to investigate whather a
subject's cognitive style continues to affect performance on con-
servation tasks after some instruction had been given on that task.
His analysis was based on an investigation with 54 non-conserving
children aged between 5 and 8 years., He concluded that before a child
can be expected to ignore his current perceptual judgement, he must
acquire an understanding that some perceptual judgements are more
reliable than others. This is similar to comments made by Braine
and Shanks (1965). Within the context of Pascual-Leone's theory

* Brophy (I982) suggests that success on the Rod and Frame test

may be associated with 'Hemispheric Specislisation',
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before a child can co~ordinate the specific schemes relevant to a
conservation problem, lLe must acqguire an appropriate Texeccutive
scheme! - & general plan for evaluating the rzlative quantily ox
difference between the cbjscts presented. Both Case and Pascual-
Leone believe that field dependence results from an unusually strong
tendency to apply global, perceptually facilitated executive schemes
and that limitations in reasoning may result from failure to fully
comprehend and overcome perceptual influence at sarlier stages of
development.
(vii) Criticisms
Tuere have been many studies associabed with the work of Vitkin
and his colleagues. In a bibliography dated to 1976 something cver
2,500 different papers are included. I% is not surprising therefore
to find that the research has not gone wneriticised, The nwber of
such critics are by no means numerous however. Perera (1974) commenta,
"While most investigators appear 1o have adopted Witkin et alls
procedures and interpretations without criticism, Gruen (1957),
Zigler (1963), Lester (1968), Verncn (1972) and Satteriy (1970,
71, 76) are amongst those few who have pointed ouf various
errors of commission and omission that appear %o question the
validity of the superstructurce built up by the Witkin group¥.
This section proposes to consider some of these criticisms,
Coldstein and Blackman (1978) criticises much of the research
related to the dimension for its lack of consistency in the various
measurement instruments employed. The easrlier reliance on BAY, RFT
and EFT now seems to have been superceded by either R¥' or FFT alone,
sometimes a combination of both of these measures, but mainly the
use of the EFT in a variety of forme. Although it is clear that a
short form, a group form and a children's form serve useful fupctions,
it is not clear that the many variations of each of these serve a
useful purpose. The relationships among these many variations and
the standerd measures are often unclear, which makes the task of
comparison scnewhat difficult. This is a point strezsed by Satterly
and Brimer (1971) who argue that any investigntion designed to assess
an individual's cognitive style ought to attempt to employ some
standardised procedure, yet be sufficiently flexible. They suggest
that there are three important factors which ought to be considered
in any such investigation:
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(i) The tests used should allow freedom to the subject to
determinz what is significant for him ~ co that the material can be
organised in a vériety of ways.,

(ii) Highly formalised diagrammatic material should be avoided,
since these demandtoo specific an orientation - and exerts a strong
influence on the modes of solution.

(iii) That the results should be analysed by a technique which
does not seek to impose a number of preconceived categories by which
to classifiy the styles elicited by the task.

Despite these comments however, Satterly's subsequent research
(Satterly 1976, Satterly and Telfer 1979) investigating the association
between field dependencq/independence and spatial ability and scheol
learming, employs the use of only one iest from the Witkin criterial
measures, the Embedded Figures Teet. This falls shoxrt of Vernonls
(1972) recommuendation that a version of the Rod and Frame Test and
the Draw-~a-person test, together with the Embedded figures test
constitute a reasonable minimum battery for the measurement of field
dependence. Satterly argues however that the RFT and DAP tests were
shown by Vernon to have lcw, but admittedly positive correlations
with the Embedded Figures test, which Satterly believes causes
investigators to question the necessity of deriving a pooled index of
field dependence from such disparate measures. In a recent ‘
study (1982) Brophy reported positive correlations betweenEFT and
DAP in a sample of 147 14 year olds, but no correlation with RIT.

In a factor analysis of his results, RFT scores emerged as an in-
dependent factor unrelated to other measures of field independence
which clustered with tests of spatial ability. It seems likely
however that the various versions of the EFT do measure substantially
similar functions amongst adults (Jackson et al 1964) and ten year
0ld children (Perera 1974). It is also the case that Witkin et al
(1971) accept the IFT as an acceptable base measure of field indepen=-
dence. It is interesting to note that the Body Adjustment.Test

now features rarely in experimental investigations, probably because
of the size and costs involved and also to a lessef degree the Rod
and Frame test is less extensively used. As a result many assertions
are made for the style identified by Witkin based primarily on one
test, which appears to have a very strong association with spatial .
ability. (Gardner,Jackson and Meseick 1960, Kogan 1971, Vernon 1972,
Satterly 1976).

Another difficultiy associzted with comparability of results
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obtained in diffsrent sindies arises from the vavious ways in which
the extremes of field dependencq/indepenﬁence are Gelineated. Vaught
(1968) cormenting on en exchange between Immorgluck (1968) and
Pressey (1968) showed that when an average deviation on the RFT of
10 degrees ox» more is used as the criterion for defining field
dependence, only about 17% of the undergraduate population is '
defined as field dependent. Many investigabors who do not have
access to large pools from which to draw samples simply divide
their subjects on the basis of median or quartile scores and there-
fore likely to fail to include in the field dependent group subjects
wno are clearly field dependent.
Perera (1974) introduced two interesting criteria asscciated
with delineation of style. To investigate this dimension he uscd
a vercion of Thurstone's concealed figures *test, the score of which
is usually the number of correct responses., In Perera'ls iavesti-
gation a 'correction fcr guessing! was included, by substracting each
persons inccrrect marks from his correct scores. After ccrrecting,
a constant was added to each subjects score to convert all scores to
positive ones. He then differentiated Field Independent and Field
dependent subjects as one standard deviation above and belcow the mean
of the scores for his group sample. A further intermediate group
was designated as those falling immediately above aad btelow iths mean,
Similarly, in a study by Case (1974) which asmployed the Weschler
Blocks as the test of Field independence, subjecis who scored one

standard deviation above the mean for national averages?®! were

classified as Field Independent and those scoring one standard devia-
tion below the mean was clagsified as field dependent.
A similar technique was adopted by Doebler and Eicke (1979)
who having administered the EFT %o each of the children in a large
sample (296 children). The mean and standard deviation of the scores
were computed, Only students falling more than one half of a standard
deviation from the wmean were retained in the sample. Field dependence
was defined as an EFT score of 1,812 or above (n = 108), field
independence was defined as an EFY score of 1,454 or below (n = 78).
In the discussion on intelligence and field dependence some

critics find it Aifficult +to accept Witkin's assertion that the



cognitive style of field dependence/indcpendence cuts across general
levels of intelligence. Correlaticns between fieid deperndence and
measures of intelligence have been shown o be positive and in the
range between 0,40 and 0.60, ard are rot tzken by Witkin as indicative
of a single dimension underlying both intelligence and field depen-
dence. Similar correlations of 0.30 ~ 0.60 are accepted by Witkin
as demonstrating positive and significant relationships between the
Rod and Framwe Test and the Embedded Figures fest. (Goldstein and
Blackman 1978). Tn a detailed and comprehensive study of the corre-
lations between RPT and FEFT Arbuthnott (1972) concluded that while
the measures of field dependence/independence do share some variances
the amount is generally quite low.

Witkin acknowledges the existence of high correlations with
intelligence, but as explained earliexr, these are interpreted ir the
factor analytic terms identified by Karp (1963). Following an ex-
tensive review of the literature, and an enquiry designed to assess
the distinctiveness of Field independence, Vermon (1972) concluded
that the group versions of the pencil and paper tests of field
dependencq/independence do not measure a factor distinct from
general intelligence. Not all studies agrese with Vernon however, Busse
{1965) was able to extract a factor of cognitive siyle distinct from
general intelligence. Fuxther criticisms associated with field
dependence and intelligence welates to the low correlation with verbal
ability. Contrary to Witkin's claims, Crandell and Sinkeldam (1964 )
and Wachtel (1972) report significant correlations between EFT scores
and verbal ability in pre-adolescents and young a2dults respectively,
Similarly, Bieri, Bradburn and Galinsky (1958) found significant
correlations between mathematical ability and field independence
arongst college students.

All of the above research suggests that the analytical/global
cluster identified by Witkin may be linked empirically with verbal,
nurerical, and as was mentioned earlier, spatial ability. - It would
seen essential therefore to attempt to control for these abilities
when comparing fieid dependence/independence to other variables,

If it is the case that field dependence/independence is not

separable from general intelligence, Satterly (1976) argued that the
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criterial measures of this particular cognitive style are unlikely

to further our understanding or knowledge of an individual, nor are

they likely to suggest potential for achievement beyond that which

is predicatable from standardised tests of intelligence. Entwistle
(1979) adopts a similar point of view and is wary cf over emphasis

on the attributes of describing individuals in terms of styles of
thinking. He is particularly critical of accepting individual differences
as indicative of preference for this implies that both capabilities

exist within an individual. He says,

"Throughout childhood, styles as preferences are impossible to

separate from the limitations imposed by differential develop--

ment in reasoning ability."
and with reference to the cognitive style identified by Witkin,
Entwistle (1981) has commented, more recently that,

"The problem in Witkin's description is tnat field dependence

is an inability to impose structure. If it is to be a style

a rather more positive description of 'global! thinking should

be expected." (Entwistle 1981 p 207)

Kogan (1971) however refutes assertions such as those of
Satterly and Entwistle. He believes that Witkin's research has
identified important individual differenceswhich are reflected in
each individual's behaviour patterns. In 1965 Cattell commented that
the capacities isolated by Witkin had a strong association with one
factor of personality embodied within his personzlity theory, that
of an 'independence factor! (QIV within his 16PF measuring instru-
ment). Ohnmacht (1968) correlated scores on two versions of the ERT
with the QIV scores derived from Cattell's 16PF. He found none
significant relationships which led him to reject Cattel's claim of
an association between QIV and field independence. This finding was
later supported by Johnson et al (1969). Cattell's comments on these
studies suggested that these relationships needed further investigation,
and hypothesised that tests of field dependence, QIV and a further
'general temperamental factor'! of the 16 PF-(UI 19)would all load
together (Catteli 1969). Thomy's (1972) study threw doubt on this
assertion, as does Brophy’s(1982 more recent investigation.

A further point of criticism associated with research in to
this area is discussed by Goldstein and Blackman (1978) and that is
the relative lack of direct systematic research on specific issues.
They commend Witkin and his colleagues for their continuing and de-

tailed studies but are critical of the lack of coherence in the work
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of other researchers. The suggestion is made that field dependencq/
independence is often not the central concern in many studies but

is employed as one further variable, primarily because of the ease

of administration of the EFT, even in spite of commenis made earlier
about reliance on onre criterial measure. Arbuttnot (1972) makes
similar comments and criticises research for indetermirate use of
tests which 'resemble! Witkin's original aeasures, which he argues is
wnwarrented and 'conceputally dangerous'. Future studies he believes
should be based upon at least two measures, preferably the RFT and
EFT, Arbuthnot concludes however that within the samples he studied
there are clearly subgroups for whom the measures under consideration
relate and identify describable individual characteristics, which
suggests research into this area is wvaluable. Kogan supports these
assertions when he comments, - ’

"Witkin's analytic/global dimensioh would appear to be ideally

suited for research on the interaction between cognitive style

and instruction. Both ends of Witkin's dimension have adaptive
properties, though of a distinctly different kind and it is
feasible that educational programmes could be devised to profit

each of these polar types." (Kozan 1971 p 253)

Despite many of his earlier criticisms, recent research by
Satterly (1979) seems to offer some surport to the assertions made
by Kogan. Satterly identified some factors which lead him to now
accept that the cdégnitive style measured by performance on the EFT
is an educationally relevant measure of individual difference,
Satterly and Telfer (1979) found that, in agreement with Witkin,
field independent pupils favour school subjects where greater cog-—
nitive activity is necessary, rather than those subjects which rerely
required reproduction of what had been seen or heard. It was also
found that in complex information preocessing tasks gains may be made
when the children are made consciously aware of the inherent orgeni-
sational structure of g piece of learning, especially for those field
dependent pupils who lack the facility of analysis associated with
the articulated end of the dimension.

In a further study of the co~variance of cognitive styles,.inw

telligence and achievement Satterly (1979) identified factors of
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general ability, field independence and levelling-sharpening. One
of the highest factorial loadings were found between the EIFT and
tests in Mathematics and Geography. The geographical tasks selected
were of a spatial nature associated with children’s understandir

of maps and plans. (0.386 for Test 1 and 0.398 for Test 2) The
results lend further support to the asscciation of this style to
spatizl abilities and more especially to mapping abilitics., Yet the
analysis of this piece of research Satterly concluded "provides

some support for the independence of cognitive style from gensral
intelligence."

If it iz possible to separate cognitive style indices. from the
usually accepbted indices of ability and aptitude, Kogan believes this
is of considerable educational significance. It demonstrates, for
exarple, that standerdised tests of intelligence do not begin to tap
the many forms of cognitive variation present in the repexrtoire of
all children., It was this conclusion that led Piaget to seaxrch for
an altermative investigatory technique and to adopt the clinical
method as a means of revealing more information about childrenst
reasoning than is obtained from standardised test vesults. It is per-
haps important therefore to consider information derived from tests
cf cognitive style in the same way that Vernon {1979) suggests In-
telligence test scores should be interpreted,that is as one further
part of the complgx Jig-saw of individual differences, which help
us to understand that individual a little better.

A further implication is that educators cannot afford an ex-
clusive pre~occupabion with mastery of subject matter, but rather, mst
give due consideration to the child's mode of thinking. Bruner (1966)
aotly describes the interplay of recogaising individual differenceg
and determining the strategies and goals of instruction when he says,

"Individual differences ... exist in massive degree ~ in the

extent to which children have provlem-solving predispositions,

in the degree of their interest, in the skills that they bring
to any concrete task, in their préferred mede of learning and
representing things, in-their ability to move easily through
any Dparticular sequence and in the degree %o which they are
initially dependent upon extrinsic meinforcement from the

tcacher. The fact of individual differences argues for pluralism
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and for an enlightened cprortunism in the melerials and methods
of instruction ..... no single ideal sequence existas for any
group of children. The conclusion %o be drawn from that asser—
tion is e... that if a curriculum is to be effective in the
classroom, it must contain diffevent ways of presenting sequences,
different opportunities for some children to fskip' parts while
others work their way through, different ways of putting things.
A curriculum, in short, must contain many tracks leading to the

same general goal". (p 71)

(viii) Relationships with Environmental Understanding

Faced with the complexity of reality man attempts to identify
significant features and relationships and searches for ordex.
Bryant (1971) regavds the way man understands his environment as
the central problem of cognitive psychclogy, The develcpment of this
understanding, which is always incomplete and approximate, is the
result of a long and complex process throughout childhood.

"Tt is a complex one because it involves not only the way

children manage to learn the rules that govern their world but

also thg effects of this learning cn subsequent behaviouvx.

The way a child understands his environment probably effects

his behaviour in it and his behavicur probably determines the

experiences on which further development is based." {p 22)

(Bryant 1971)

The association of ideas within the mind provides a conceptual
framework for handling sense perceptions and ensbles us to go bheyond
an inmediate experience. If Witkin's suggestions are in any way
correct, the conceptualisation that he proposes would seem to be of
fundamental importance in helping us to understand the way in which
an individual comes to terms with his environment and learms and
interprets his envirvommental experiences. In Witkin's terms,
investigation of experience in any domain is likely +to reveal 2
general tendency to function at a more or less 'differentiated!
level., Witkin (1976) believes that with growing knowledge about
salient cognitive styles, in time it will be possible to identify
each individual's cognitive pattern. 'This cognitive pattern he
refers to as "an individual's Cognitive Map" - which he suggests is

a comprehensive classification of an individual's cognitive and
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broader psychological functioning.

The term ‘'Cognitive Map'! has been used in an entirely different
way by those interested in man's perception of his environment,
here the term is used as a construct to provide an explanation of
how people come to know the environment about them. As Kaplan
(1976) explains,

"The Cognitive Map is a construct that has been proposed to-

explain how individuals know their environment. It assumes

that people store information about their environment in simpli-

fied form and in relation to other information they already

have. It further assumes that the information is coded in a

structure which people carry around in their head and that this

stiucture corresponds, at least to a reasonablie degree, to

the environment it represents. It is as if an individual

carried around a map or model of the enviromment in his head.

The map is far from a cartographer's map, however. It is

schematic, sketchy, incomplete, distorted and otherwise simpli-

fied and idiosynecratic. It is after all, a product of experience

not precise measurement." (Kaplan, Preiser Vol 1 pps 275 - 6

1974)

In that one's cognitive map as represented in these terms is
built up on the basis of experience, one might expect a preferential
learning set, as identified by cognitive style research, to influence
the way in which an individual's image of his enviromment is con-
structed and developed. It is interesting therefore, ‘that Witkin
chose to adopt the term 'Cognitive Map', for the potential inter--
relationships between cognitive styles and cognitive maps seem
worthy of further investigation. The next section of this study
reviews the growing interest amongst psychologists and geographers
into the field of Envivonmental Perception and particularly the
various interpretations and uses of 'cognitive map' before proceeding
to a discussion of the relationships which might exist between an
individual's cognitive style and his perception of his environment,
but before doing so it would seem pertinent to indicate issues in the
previous discussion which are thought to be pertinent to the proposed
study.
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(ix) Areas of potential study

Within the text, the following factors would seem to be of importance

for the proposed study:

1.

2.

Cognitive styles appear to be closely associated with environ-

mental experience* (P4ﬁ$

Cognitive styles develop slowly and experientially - as does
an individual's perception of his environment (p7 and Bryant's

comments p 48 )

A suggestion has been made that research is needed which relates

cognitive styles to environmental experience (p11 )

The middle years is seen as a period of important changes in the
style identified by Witkin - and the study proposes to focus
attention on this age group (p 18)

The relationship between IQ and cognitive style is still not
really very clear - and this is perhaps worthy of further re-
search. p 18/19)as are the relationships with personality.

(@ 20 on.)

It would be posgsible to test Witkin's assertions on p 20, that
an individual's ability to break up a configuration will be
manifested in problem solving activities -~ especially in terms

of envircnmental encounters.

There appear obvious relationships with mepping abilities. A
map requires the ability of an individual to 'disembed'! from a
symbolically presented stimulus array. (comments on page 20)
Map understanding could also he described as an ‘snalytic' skill -~
and is likely to be more successfully undertaken by field in-
dependent individuzls. (pps 21 and 42)

Maps might also be described in terms of the articulated -
global dimension, as demonstrated in the Articulation of Body
Concept Scale (p 22).

As with the Articulation of Body Concept Scale there ias an
important and often ignored element of drawing ability in maps
which merits further consideration in the analysis of individuals

mental representations of their environments. (p23 )
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The asgociations suggested here have been demonstrated by
Satterly's research (1976, 1979) (p47)

The educational applications of cognitive styles research for
learning and teaching about the environment, as well as for the (
structuring of environmental experience would seem to be an

important area of potential research. (pps 29 ~34

Although many of the criticisms discussed are justifiable and
raise doubt about the existence of the style identified by

Witkin, it appears that the majority of the criticisms arz levelled
at research other than that undertaken by Witkin and his colleagues.

(pps 41 -48)
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CHAPTER THREE -~ A review of the literature asscciated

with the study of Environmental Perception

Introduction

This section opens with an attempt to delineate the field of
study which has come to be known as ‘'Environmental Perception'.
An analysis of this kind necessarily leads to an examination of
terminology which arises in the literature and in particuiar, terms
such as 'perception', cognition' and 'images' are considered as are
the factors which contribute to their formation. A4 selection of the
resultant models of 'environmental knowing'! are then
compared and contrasted. The historical and philosophical rcots of
this area are also discussed and particular reference is made ©
the contribution of gecgraphy to perception studies. A review of
the various kinds of rescarch undertaken to date are considered in
relation to the problems of measuvement and the measurement techniques
which have been employed in the research. One particular technigue,
'cognitive mapping', which has been extensively used by researchers
in this area, 1is critically evaluated. The finzl section examines
how it is believed an individual's knowledge and understending of
his environment develops, and concludes with a review of the investi-
gations which have been undertaken into children's perceptions of

their environment,,

(i) The Study of Environmental Perception

"There is an environment in the minds of men. It encompasses
the environment of sun and raiwn, bricks and mortar, people and
things. PFor the human concerned, it is no iess real than the
external ambienice despite its existence solely in the form of
perceptions, cognitions, attitudes, beliefs and behaviour.
It is the environment vhich men both respond to and seek to
fashion." (Katezs 1970 p 648)
Saarinen (197C) referred to a list of over thirty disciplines
of knowledge concerned in some way with the relationship vhich sxists
between man and his environment. Of this range, he suggests that

the two main contributors in this field are those of geography and



psychology. The geographer attempts to understand man's wse of or
behaviour in the enviromnent, whilst the psycholegist focusses upon
man's psychologicai processes in osder to explain how the environ-
ment is known.

During the 1960's there was considerable inter-disciplinary
interest in the interaction between man and his envircnment, which
has culminated in a wide range of studies which cocliectively have
been referred to in various ways. FYor example, the fields of
Envirvonmental Cognition (Golledge 197%), Environmental Perception
(Goodey 1971, 1974), Environmental Psychology (Craik 1969, 1970)
Tttelson, Proshansky, Ruhn and Winkel 1974), The Psychology of Place
(Canter 1977) and more recently, Environmental Knowing (Moore and
Goliedge 1976).

The range of titles listed here demounstrate clearly the potsntial
from both geography -and psychology to studies which attenpt,

", .. to understand the relations zmong human experience and

behavicur and the large scazle socio-physical environments in

which we carry out our daily lives." (Moore and Golledge 1976

p xi)

Environmental Perception, Cognition or Knowing are collective -
terms therefore for any of the ways in which we apprehend our
swreoundiugs. The environment we experience and the way we make
sense of that experience is a cognitive or mental precess in which
eavironmental reality is thought to be simplified in to environmental
images which we all earry around with us in our heads. Pocock
(1978, 1979) conceptuslises such environmental images as,

"eoo leoarned and étable mental conceptions .... mental models ...

which can be thought of as summarising an individual's environ.

mental knowledge, evaluations and preferences and as having

implications for their behaviour." (Pocock and Hudson 1978 3] 3)

Studies jovestigating into this area work from the vremise that
an individualls understanding of the world is built up throuvgh direct
sensory experiesnce which is ordered in significant ways thrwough the
processes of perception and cognition. These processes are also

thought to be subject to social and cultural influences.



Dowms - (1970) for example argucs that,

"Perception studies concentrate on the cognitive understarding

that man has of his environment and the way in which this

knowledge is stored and organised in the mind: that is, they
are concerned with the image of {he real world. One of the
principal under-pinnings of the perception approach is that
spatial behavicur is a function of the image, wvhere the image
represents man's link with his environment, The focus is on
such problems as the nature of the image, its relationship to

the real world, the processes which influence the transformation

of the real world into the image and the precise effect of images
cn decisions. In addition, these probiems have a dynamic aspect

through time and vary across different groups of people.” {p 70)

The similarity, or commonality which runs through the variocus
defined fields, as listed earlier, is demoustrated by comparing
Downis. discussion of 'perception studies! with that of Moore and
Golledge (1976) below, who state that,

"Environmental Cognition is the study of the subjective information,

image impressions and beliefs that pecple have of -their environment;

the ways in vhich these conceptions arise from experience and

the ways in which they affect subsequent bebaviour with respect

to the enviromment." (p 3)

It is possible to isolate similar definiticns foxr cach of the
fields of study already suggested and it is clear therefore that
these terms should be regarded as synonymous.

It is the case hcwever, that many psycholgists are critical of
the use of the terms 'perception' and *cognition' in the context to
which they are referred here. Goodey (1974) for exsmple suggests
that 'conception' or 'understanding' might in fact be better texms
to use,

"..o and at times the rather frez use of terms like 'perception?

or 'cognition'! must disturdb psychologists and others who recog-

nise a very precise meaning for these terms." (p 8)

It is just this lack of precision that leads Burgess (1979)
to suggest that the supposed celatlonships between psychology aﬁd

geography in this area are somevhat tenvous. She suggests that not



only might psychologists be critical of use of terminolgy, but also

of research methodology and mezsurenent technigques employed in studies
within this fielid. It is cleaw from-Goodey's couments abeve however,
that geographers are conscious of these criticisms and it was this
that led Moore and Golledge to refer to their recent edition of
collected papers as essays on 'Environmental Knowing'. Similarly

it is possible for geographers to be critical of psychological use

of termninology, for the term 'enviromment' is psychologically conceptua-
lised as micro-scale laboratory settings, (Burgess 1979), or refers
to scecial and interpersonal influences on an individual with little
or no reference to the characieristics and attributes of the physical
envivonment. (Wohlwill 1970)

While ore should not underestimate the contribution made by
laboratory experimentation, research that isolates man in an artifi-
cial environment runs the risk of sterility and irrelevance and
phencmena studied may never occur outside that setiting. As Proshansky
(1976 p 63) comments,

"Since at a very minimum the person's awareness of his being in

a given physical setting is a requirement for his behaving and

coming to terms with that setting, no lsboratory or other

artificial setting, no matter how contrived can serve as a sub-
stitute for such a reality. No matter how well a research
setting duplicatas the real physical world e¢f the individual,
his knowledge that it is not the actual setting immediately
invalidates the integrity of any person - environment phenomenon
being studied in relation to that real worid sebtting ... "

Geographers adopt a different interpretation of 'environment?
to that of the psychologist. The Gersons (1976) for example suggests
the term environment is taken to mean,

", ..places and the characteristics of {those places."

It is clear therefore, that geographical conceptions of an
environment are on a much larger scale and concerned with the environ-
ment as it is, rather than an abstraction of a limited aspect of
reality, vhatever reality might be.

The difficulties of definition raised here, lead Bvrgess (1979)
to suggest that the fusion of ideas evident during the late 1960!'s is
now fading "... as researchers return to their parent disciplines
and a more traditional pre-occupation about appropriate research
topics and metho@ologies." (p 321). If this is true, some might

regard it as unfortunate. In 1970 Wood suggested that studies
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linking geography end psychology may have a unifying value for the
realm of the social sciences and in a geographical context, Burton
(1963) commented that,

"Perception may soon come o merit a place alongside the

quantitative revolution in terms of significant viewpeints.®

(» 57)

In his review of the status of perception studies until 1970
Downs commented however, that even the most fervent proponent of
the view that human spatial behaviour patterns can be partially
explained by a study of perception would admit that the resultant
investigations have not yet made a significant contribution to our
understanding. More recently Pocock and Hudson (1978), Canter (1977)
ard Spencer (1973) would refute this claim. Similarly, as Moore
and Golledge point out (1976 p 22) the exchange across disciplines
has facilitated the development of theoretical constructs which are
comprehensive and not discipline bound.

Despite the criticisms mentioned here, the range of studies
stimulated by the field of man-environment interactions is vast
and is still growing. In a review of research revised -until 1975,
Goodey, Spencer and Daniels listed over 1,250 pieces of research
based on this theme and this collection they recognised as represen-

ting only a partial selection of the availszble research.

(ii) 'Ferception! and 'Cognition! in the study of Environmental

Knowing

It is clear from the discussion so far that perceptual and
conceptual development are central to the processes underlying how
we come to know and understand an environment. In the light of
criticisnz levelled earlier it would seem important to clarify the
meanings associated with these terms. Whilst conceptual develop-
ment will be dealt with in a later section, the role of 'percéption'
and 'cognition' in the development of 'Environmental Knowing! will
be discussed here.

Dictionary definitions of 'perceﬁtion' trace the root of the
term to the latin 'percipere?, to take hold of, feel or comprehend.
Goodey (1971) refers to Webster's (1962) dictionary which lists the
following interpretations (p 1,085)



1. Consciousness, awareness.

2. The awareness of objects cxr other data through the medium

of ihe senses.

3. The process or faculty of perceiving.

4. The result of this; knowledge, ete gained by perceiving.

5. Insight or intuition, as an abstract quality.

Perception might be regarded therefore as the process of being
aware. It is true to say that most work on percepiion has been
undertaken by psychologists, yet, as a process it is still one about
which psychologists are not totally agreed. This is reflected in
Saarinen’s {1969) reference to the International Encyclopaedia of the
Social Sciences, in which the definition and discussicen cf !'perception!
iz allocated some 50 pages. 3Bartley for example commented,

"Nowhere in the literature can we find in concise and adeguate

form a well rounded account of what perception is, what its

characteristics are and or how it relates to other aspects of

behaviour." (1958 p 449)
and more recently in discussing perceptval development, Bryant (1971)
comnented,

"The central problem in perceptusl development is whether there

is such a process at all." (p 200)

In the study of perception, psychologists have considered a
variety of topics, the perception of shape, depth, form, movement
and perceptual illusion, as well as that of time, race and other
variables. (Vernon 1969, Wohlwill 1960). To the psychologist, it
is clear that perception is not only a process of seeing, but also
of hearing, tasting, touching and smelling and empirical research.
haz led to the construction of general theories of perception and
the role of perceptual processaes in behaviour. The particular inter-
pretation adopted, often reflecting the psychological perspective of
the researchers involved (eg Behaviourist, Psycho-analytic, cognitive
or humanistic).

Moore and Golledze{1976) in their discussion of 'perception!'
recognise a variety of contexts in which the term is used, by
psychologists, and other behavioural and social scientists. T&

the experimental psychologist they recognise a very limited definition,
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that is the reception of external stimuli through the ‘*psychclogical
excitation of periperal sense receptors.™ (p 6) Whereas to social
and personality psychologists, percepiion refers both to the sensory
awareness of people as social objecits and more broadly to the overall
impressions that people form of each other. To behavioural psycho-
logists, social geographers, sociologists and political scientists,
the term has become an all encompassing one, referring tc perceptions,
images, memories, preferences and attitudes. In fact to all the
naychological factors assumed to affect large scale spatial behaviour.

This range of interpretations is reflected in the available
literature. Allport (1958) for example argued that perception has,

",.. Something to do with our awarcnesc of the objects or

éonditions around us. :It is dependent to a large extent on the

impression these make on our senses. It is the way things look

to us, or the way they sound, feel, taste or smell. Butbt percepticn

also involves, to some degree, an understanding awareness, a

'‘meaning'! or 'recognition' of these objects ... We can include

all senses and interpret perception as covering the avareness of

complex environmental situations as well as single objects ...

things can and do look differently from the way they 'avre!

and when we realise this fact and begin to explore the veazons

for it we shall have gained some light of the meaning of percepbion

and the problem it presents." (p 14 - 15)

Probably the foremost psychologists studying the natvre of perception
are the Gibsons. FEleanor Gibson (1969) for example describes verception
in functional terms, as the process by which we obtain firsthand
information about the ﬁbrld. As a process it has a phenomenal aspéct,
that is, the awareness of events presently occurring in the immediate
surroundings and a responsive element, which entails discrimination, a
selective response to the stimuli in the immediate enviromment. The
stimilation potential is cornsiderably more than the individual's
ability to register, as a result of which perception is ssen by
Gibson %o be selective, Progressively the individual learns to
selectively discriminate from the available information in an en-
vironment and this is a direct result of experience and maturation,

This implies therefore that some recognition of the processes involved



and the individual differences that exist in perceptual learning,
would eppear tc be of importance in Qeveloping an understanding

of how individuals come to fknow' their world. It would also seem
essential that teacheres are informed of the varying perceptual
influences and levels of perceptual funciioring that one might.expect
of children of varying ages.

It now seems clear from the work of Bower (1964, 1966) Faniz
(1964) Saayman, Ames and Moffett (1964) and Salapatck and Kessen
(1966) that the human infant is born with the ability to distinguish
shape, distance and colour. If these basic percepilual mechanisms
are immate, it is very tempting to suggest that they are also fixed
and unchangeable.. The most convincing attempt to show that this is
not so comes from the Gibsons (Gibson and Gibson, 1955; Gibson, 1966;
Gibson, 1969 and more recently Bryant, 1971, 1974). Their hypothesis
suggests that what a person perceives is the end product of considerable
selsction and this selection changes with age. They claim that a
person's perceptual world diffews alcng several stimlus dimensions
and that some of these are likely to be relevant to his on-going
behaviour while others are not. He attends primarily to those that
are relevant and igncres those that are not. The child's major
perceptual task, according to this hypothesis is to detect the relevant
digtinctive features. As he grows older, his knowliedge of the
significance of different dimensicns increases and the actual signi-
Licance of some dimensions may change, sc that dimensions that were
previously irrelevant become relevant, What an individual perceives
therefore, is dependent upon his understanding of what is significant
for him in his enviromment., VWhilst the research of the Gibscns and
Bryant focusses upon simple contexts such as the orientation of lines
and figures, it is an easy task to translate the hypotheses outlined
to more complex envirormental situations and envisage a similar
developmental process at work. In part this is what studies of
Environmental Knowing have attempted to do.,

The most recent developrents in perception research is that
being undertaken by physiological psychologists and neurophysiologists
(Blakemore 1978, Oatley 1972, Hubel and Weisel 1965). The main focus
of attention in these studies is an attempt to explain behaviour in
terms of the workings of the central nervous system and the brain's

functioning mechanisms. This research is clearly on a micro-scale



and investigates the functioning of inldividual ani/or groups of nerve
cells, but as Oatley (1972) comments,
"Tndividual nerve cells carry out ouly quite simple logical
operations; it is rather their inter-comncctions that give
rice tc the complexity of behavicur and enable the brain to
represent symbol ically and to represent situations and events
in the outside world. It is upon this capacity that we depend
for perception, purposive behaviour, learning, memory, thought
and language,"
in fact, to our coming to terms with the environment around us.
In these neurcphysiological investigations, perception is regarded as
the interpretation of information sensed through our various receptors.
Oatley (1972) suggests that man's development has been influenced
by his environment and that in this context, percepiion must be
associated with the ability tc interpret patterns of receptor stimu-
lation as objects within this environment, the attributes of these
objects and their relationships with each other. Experience then
creates in the mind of the perceiver a model of the world to which
he responds. To this extent the world is created in the minds of
man out of the mass of impinging sensory stimulation. Thus as well
as classifying and grouping the patterns we perceive, perception
is regarded as an interpretive process. Perception in a neurcphysio-
logical sense is not just a problem of pattern recognition, but also
LMincludes being able to describe visual scenes, to first see a
wall then the rows of bricks and to see a world full of objects
and people with which to interact in an indefinite number of
ways." (Catley 1972) )
Research in to the workings of individual nerve cells, especially
the influence of different orientations of light on different parts
of the retina has provided an important stimulus in the field of
artificial intelligence. Computer programmes have been developed
which have helped further the understanding of the perceptual procesa.
Patterns of light impinging on the retina, it seems are decomposed into
their constituent elements, and this begins to demonstrate the importance
of being able to describe ana interpret the relationships between
these parts. The faculties of decompositicn, description and inter-

pretation are pre-requisites for adequate classification of objects
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within 2 scene. Since we do not respond directly to patterns in the
retinal image, we need to decompose and interpret these patterns

into the domzin of real things in the real world. It is only then
are we able to identify features and regularities within our environ-
ment and respond to them appropriately. As Bruner (1957) suggests,
man naturally attempts to order the perceptual chaos he mecets and
learns to order his various percepts in an established and accepted
framework. This framework is built up and elaborated vpon as the
child develops. Perceiving the enviromment through all of his scases,
man is required to interpret the various components that he meets

(ie colour, movement, form etc etc) IHe forms hypotheses on the basis
of these perceptions and accepts or rejects them as a result of
previcus experielnce.

Fror the previous discussion therefore, percephion is more than
the immediate sensory stimulation of our various receiving mechanisms.,
Ittelson (1973 pps 1 - 19) suggests that perception should be viewed
as a middle stage in the process of sensory awareness between 'Sensation’,
the initial unorganised response to a stimulus and 'Cognition! a
general awareness, or a summary of all previous stimuli. The close
association of perception and cognition is recognised by meny researchers
in this field and as such perception is regarded as a function of
cognition {eg Allport 1955, Bruner 1957, Brunswick 1955, Gibson 1969,
Tttelson 1951, 1960, 1973, Neisser 1967, Piaget 1969, Pick and Pick
1970, Vernon 1962, Wapner and Werner 1957 Wohlwill 1960).

Wapner and Wermer (1957) for example treat perception as a
subsystem of cognition, where knowledge about the world may be con-
structed by many means, of which perceptual judgemerts are but one.

As development proceeds Wapner and Werner argue that perception
becomes of lezs importance, subordinated to higher mental processes.

Piaget (1969) makes an important distinction between two “types
of knowing. TFigurative Knowledge, which is related to the 'percepts!
cr 'images! of successive states of the world by direct or immediate
contact. Thic is immediate experience and momentary corfigurations.
Visual perception is regarded by Fizget as an example of Figurative
Knowing. - Operative knowledge on the other hand relates to the’operations

that intervene between successive states and are the means by which a
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person transforms perceived parts of the world in to recognised
schemata (patterns of activity which ave co~ordinated and act as
integrated wholes, as distinct from sbtrings of separate responses)
and mental structures. Fiaget argues that intelligence or cognition
is based upon the operative mode. Like Piaget, Epstein (1967)
suggests that the standard criteria for perception are 'immediacy!
and 'stimulus dependency'. Immediacy implies that a behavioural

response, whether overt or covert immediately follows or accompanies
tenergistic impingements'! on the sense organs. Stimulus dependency
implies that a great proportion of the variance of perceptual
response can be accounted for by the physical properties of stimuli.
Some gtimuli are more complicated than others. There are some percep~
tual responses that do not accompany or immediately follow stimulation,
and others thrt are not totally dependent on the immediate stimulus,
but congidered and éxplained as a result of past experience, as for
example in perceptual illusion. Furthermore, most perceptual tasks
require an interval between stimulus precentation and an individual's
response. It may be questioned therefore, if pure perception ever
exists and as suggested it is probably better to regard perception
as a facet of 'Cognition' which refers to, ' )
", .. the various means of awareness or knowing that intervene
between external energy impingements in the present and the
past and the entirve gamut of human behavioural responses present
and future ... thus subsumes the more specific conceprts and
substages of percepticn, imagery, retention and recall, reasoning
and problem solving and judgement and evaluation. As such it
includes the various processes by which visuwal, linguistic,
semantic and behavioural ixformation is selected, encoded, réduced
and elaborated, stored, retrieved, deccoded and used.” (Moore
and. Golledge 1976 p 6)

(iii) The Senses '

The experience upon which perception and cognition focus is
registered through the senses and although it is counventional. to
consider the senses as those of taste, touch, smell, sight and hearing,
Gold (1980, p 50) reminds us of the four tactile or skin senses of

pressure, pain, cold and warmth and the twe body senses of balance
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and Kinesthesis.

Gold believes that spatial information is devived

from all the senses, as is demonstrated in Banz's (1975) analysis

of the sources of information ir the urban environment, which is

described in terms of those featurecs vwhich might be regarded as

sensuzlly stimulating, as opposed to those which might be repulsive

to an individual.

Fig. 1

SENSUAL SOURCES TN THE URBAN FNVIRONMENT

-Direct Experience —

Communication

~ Pogitive:

-Visual

~Aural
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Interpersonal—
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|_Negative:
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(veauty, excitement)
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(ugliness, chaos)
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drills, car horns)
Sfimulation (solax
radiation, textures)
Abrasion
Stimnlation
(agreeable smells)
Revulsion (offensive
smells '
Face-~to-face
Confrontation
Stimation through
mass media

Distraction

(After Bonz 1975 p 165)
Further Skurnik and George (1967) suggest that the detection

range of individual senses varies enormously with cnly the 'distance!?

senses of sight, hearing and smell able to receive stimuli from parts

of the environment beyond the tactile zone.

probably the most important source of spatial information.

Of these, sight is

Dodwell

(1956) points out that over ninety per cent of human knowledge
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about the external world is received through our eyes. Visual
information is recognised as precise and more detailed than that
derived from the other semses, yet it is important to recognise that
on some occasions smell, hearing or even tactile experience can extend
the range beyond that of the immediate visual field. In an urban
environment for example the sounds of moving traffic, smells from
local factories, or the vibrations experienced from an uneven rcad
surface can provide important additional information and probably

of greater significance, can stimulate affective aspects of our

spatial understanding and knowledge.

(iv) TImages of the Environment

To the psychologist, the objective enviromment that we as
individuals 211 see is unknowable, because as has been suggested
earlier, it is a perscnal consiruction. In our interpretation of any
individual's understanding or kmowledge of his world we are forced
to rely heavily on inference, which is one of the major problems
of cognitive psychology.

As Neisser suggesta.

"We have no direct immediate access to the world, nor to any

of its properties ... Whatever we know about reality has been

mediated." (Neisser 1967 p 3)

It is obviously of importance to consider the information pro-
cessing capacities of the human brain, for at any one moment the
individual can absorb only a tiny fraction of the potential stimuli
in an environment. For the visual sense alcne, it has been estimated
that the environment supplies some ten million units ('bits') of
information every second, In the same period of time, Held and
Richards (1972)‘suggest that the brain can only absorb around twenty
five wnits. Similary, Lowenthal comments that other research has
suggested that an individual is able to monitor some eighteen separate
images or sense impressions every second, (Lowenthal 1961 p 78)
and further Miller indicated that the processing of such information
is limited to consideration of up to seven pieces at any one time.
(Miller 1956 pp 81 ~ 97). This supposed limitation of the processing
facility of the brain reveals another difficulty of investigating



individual's envircnmental understanding but it further explains

the natural filtering system which humen beings possess. This
system limits the variety of envirommental information that it is
possible for any individual to consider. Without such a filter, the
condition of information overlcad would result in confuszion and
mental imbalance. (Catley 1972) Pocock and Hudson {1978) suggest
therefore, that,

",,.., familiarity holds the Key"
or as in Boulding's (1956) words,

",. part of the image is the history of the image." (p 174)

The idea of the 'image! standing as a 'representation' of an
individual's environmental kncwledge is a theme which consistently
appears in the available literature. In one sense this 'representa-
tion' may be taken to refer to the re~-presentaticn oif something by
symbolising the absent thing, as for example when a painting reprecents
a landscape. Alternatively representation can be taken to mean
'Knowledge! or 'thought! itself, It is in this context that the term
is used when various writers talk of the 'images' people have of their
environment {eg Lymch 1960, Strauss 1961, 1968) or of the perconal
constructs by which one organises knowledge of the environment (eg-
Harrison and Sarre 1971) or of the ways in which one 'construes'
the environment {eg Wapner et al 1973). .

Piaget (1951 pps 67 - 72) for example distinguishes between two
interpretations similar to those described. For the first he suggests
that 'symbolisation' might be a more appropriate term, but where
representation is takep to refer to knowledge or thought itself,
Piaget suggests a more appropriate description would be 'conceptuai'
or 'cognifive' representations, which are internal and refer to
knowledge which is not directly observable, As a result such internal
representations have to be inferred. Moore and Golledge (1976 p 8)
railse important questions in relation to the non-cbservable nature
of 'coganitive representations' in terms of their logical status.

They suggest there are three possible interpretations., Firstly, the

term is used as a ‘hypothetical construct?! as a proposition about

rypothetical entities, processes or events which are not directly

observable. The second possible interpretation is as an *intervening
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varigble! where the term 'representation! is seen as a summary of

the verisbles in a statement of the relationships which exist within
an environmental framework. The third interpretation they suggest

is a nmore metaphorical use which is an ‘'as-if' or 'unreal! usage,

as for example when Tolman (1948) describes men and rats as having
tcognitive maps'!. This interpretation is one that has raised problems
in the study of environmental understanding and produced a proliferation
of commonly used, and often misused terms, eg mental maps or cognitive
maps (which will be discussed in more detail in a later sectionQa

The first attempt to demonstrate envirormental images in this concrete
form has been attributed to Lynch (1965) who suggested that when
attention is turned to the content of the individual's mental image,
one of the major components is the basic physical structure, what is
contained within the image. ILynch (1960 pp 46 - 90) hypothesised

that an individual simplified the physical characteristics of his
environment by organising it in terms of five main elements. Pathsg
are channels along which the individual moves, Eggq§ are linear
elements which provide the outlines to areas, and often a form of

barrier, Districts are distinctive areas of an environment, Nodes

are the strategic points within an environment, often converging
points of paths and finally Lendmarks are single prominent elements
within an environment. Although ILynch recognised that an individual's
imzge of his enviromment was a rvesult of both physical form and meéning,
he concentrated deliberately on the importance of form, develoning
the central hypothesis that an individual's knowledge of an environ-
ment {(Iynch was primarily concerned with city environments) was a
function of its 'imageability', which he defined as,
",.. that quality in a physical object which gives it a high
probability of evoking a strong image in any given observer.
It is that shope, colour or arrangement which facilitates the
making of vividly identified, powerfully structured, highly
useful mental images of the enviromment." (Lynch 1960 p 9)
Lynch empirically tested his hypotheses and demonstrated how
the images of the central areas of Boston, Jersey City and Los Angeles
were constructed. His research methods have been replicated in
various cultural seitings. More recently, Lynch (1977) has co-
ordinated a UNESCO investigation based on these ideas, which monitors
children's perceptions of city environments in varying cultures.
Research teams in Avgentina, Australia, Mexico and Poland investigate&

the way groups of zdolescents use and value their spatial environment.
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A1l lived in low-income areas in homes that were limited in space
and often lacking basic amenities. It was clear from this study
that the immediate social environment, parents, neighbours and
friends all had their impact on the development of spatial under~
standing and the children's image of their environment and were all
part of an important socialisation process.

More recently, Lynch's ideas have been sudject to criticism
and modification. Cold (1980) identifies four major deficiencies
in Iynch's approach. The first concerns methodology, pexticularly
the use of freehand sketch maps as a means of eliciting an individual's
kniowledge of his environment. As has been stated, this particulax
process will be discussed in more detail in a later section, dbut in
principle, the validity of the technique depends vpon the map being
a true reprecentation of a personts cognition of the envivonment.
Spencer (1973) found the technique both difficult to administer and
guspect in its resulis when studying a working class commmnity in
Birmingham and concluded that Lynch's sample were obviously more
familiar with maps and had the requisite skills to draw them.
Similarly Graham (1976) finds the whole concept of 'mental maps®
conceptually dangerous, and lacking in coherence.

A second criticism is the emphasis on visual components of
environmental knowledge., Lynch has himself moved away from visual
information towar@s considering additional forms of sensory information,
drawing attention to the important affective properties of the non-
visual senses. Southworth (1969) for example, studied the sonic
environment of Boston and demonstrated the contrasting environmental
experiences derived from different senses and more especially the-
close relationsnip between hearing and emotion. For example, the
Ecoston water front was described as monotonous by a person deprived
of hearing, but thought of as delightful by one who was blindfolded.

A third point argues that Lynch ought to have considored the
funectional and symbolic use of spece in urban enviromments. Steinita
(1968) who re-examined the area of cen%ral Boston that had been
studied by Lynch considered functional meaning to he fundamental to
urban life, simply because it is of importance to know what is happening
and where. In support with a previous study by Gulick (1963),
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Steinitz srgued that the imageability of a city was determined by
visual differentiation of physical form as suggested by Lynch but
in combination with significant sccial or behavioural associations,
Individuals and groups can and do impose their own meaning on their
environments, as was demonstrated in Lynch's (1977) UNESCO study.
The validity of Lynch's five environmental elements has also
been questioned. Sarre (1972) for example added 'function! in his
study of Bath. Gocdey et al(1971)altered the typolegy more radically
in the 'City-Scene' Project, which had obtained sketch maps from
individuals in response to articles in a regional newspaper. In
their analysis Goodey et al found difficulty in differentiating
between some of Lynch's elements without the respondents there
to explain to them. They condensed Lynch's typology to paths,
node/landmarks and edges. Similarly Pocock (1975) in his study of
Durhsnm classified the elements that appeared on sketch mapo into

point features, linear features and arcas, vhich is comparable with

Gold's (1980) sub division of environmental elements into buildings
(monuments and landmarks), paths and arxeas. Gold also criticises
Lynch for ignoring the influence of emotion and attitudes in his

early studies of individualSperceptions for our expectations,intentions
and feelings about places are certain to influence how they axe
conceived or *imaged' as well as how an individual might behave ox

react in them.

(v) Motivation, Emotion and Attitudes

Theories of motivation can be classified in one of two ways, those
that suggest man is motivated by a desire to overcome the stresses
imposed by his environment and to the reduction of tension (Evans
1976) and those that suggest human beings desire novelty, excitement
and stimilation and thus actively seek %o increase tension (Berlyne
1950, Wohlwill 1968, White 1959). Underlying such interpretations is
the concept of needs. Some needs require satisfaction for continued
survival, as in the case of food and shelter. Other needs are more
social and rersonal and incorporate the importance of acceptance and
recognition by one's peer group, as opposed to those which drivé

individuals to fulfil their own self image. Emction is an area of



psychology which is associated with research in to human motivation.
Somc emotions accompany motivation, as for exemple when an individual
strongly desires something, the arccompanying emotional state increases
the strength of desire to achieve the goal., Other emoticns result
fron motivated behaviour, such as the feelings experienced when a
course of action succeeds against all odds.

Although little research has attempted to identify affective
aspects of the physical environment and their relationship to be-
haviour, some interesting czploraitory studies have been undertaken.
Rapovort and Kantor (1967) analysed peoplet!s affective responses to
the built environment and nave suggested possible design implications
from their results. DMehrabian and Russell (1574) suggest that the
information load of different environments coupled with the 'characteri-
stic emotions associated with personality! stimlate primary ermctional
responses which they sub divide intc three types (Pleasure, Arousal
and Dominance). These three dimensicns of emotion then mediate
the behavioural response to the environment, either positively
(apprcach) or negatively (avoidance). This means that en environment
that an individual feels is arousing, unpleasant and in vhich he
feels submissive is to be avoided, whereas one that gives a feeling
of low arousal,mild pleasure and in which ke feels dominant,is likely
to be confortable and atiractive to him., Although an impertant advance
in studying the association of emotion and environmental knowing,
Moore (1977) suggests that the ideas described by Mehrabian and
RBussell are only concerned with a limited range of variables and

lezves much behaviour unaccounted for.
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The concept of attitude would also seem of importance in any
behavioural study for it brings together both internal mental life
(including cognition,motivation and emotion) and overt tehavioural
responses within one framework. ZFishbein and Ajzen (1975) suggest
that an attitude can best he described as a,

", .. learned predisposition tc respond in a consisbently

favourablie or unfavourable manner with respect to a given

object," (In Gold 1980 p 23)

In this conbext, an attitude would appear to contain three basic
elements. TFirstly, it is learned, secondly it effects behaviour and
predispoges an individual to certain forms of action and finally it
is relatively stable over time. These points are aptly demonstrated
in Chaplin and Krawec's (1974) interpretation of attitudes,

"Attitudes may be considered to be enduring cognitive states

which are motivational in the sense that, where strongly held,

they predispose the individual to react in a certain way."

Triandis (1971) conceived of attitudes as possessing three main
elements, a cognitive element where the individual was regarded as
having thought about his beliefs, although often he need have no

coherent reasocilt for believing in the way he does; an affective
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element related to his feelings ascociated with a particular attitude
and a behavioural element which consists of actual overt actions
agsociated with expressions of attitude. The inter~relationship

between thesc clements is demonstrated in the following diagram.

Measurable Intervening Measurable
independent variables dependent
variables variables

Sympathetic nervous
systen responses
Verbal statements
of affect

/EEFECT-——~

SPIMULI (irdividuals,
gituation, social
issues, social groups|__ TTTYRS e COGNI~ __ |
and other "sttitude® | ATUITUDES T pray
ohjects) : '

Perceptual responses
Verbal statements
of belief

Overt actions
Verbal statements
concerning behaviour

BEHAVIOUR —

Fig. 3 ATTITUDES and the Environment:
(After Triandis 1971 p 3)

Gold (1980) suggests that an attitude also incorporates a variety
of other concepts such as bias, belief, doctrine, faith, icdeclogy,
cpinion, judgement, stereotype and value. DMany of these concepts
éhare the common characteristic of supplying a rapid, if frequently
erroneous, interpretation of environments and environmental experiences, .
They are all ways by which individuals arvange and order their ex-
periences within a particular environment. Attitudes it scems are
mostly learned in childhood and, ouce formed are pervasive and
evidence exists tc show that attitudes can withstand extensive
presentation of contrary evidence. (Tunstall 1970, McQuail 1972).
Of obvious interest is the question of attitude change, in knowing
whether attitudes can be sltered and whether this effects behaviour,
O'Riorden (1973) demonstrates that if attitudes were changed in some

way, a change in behaviour need not result, for there is frequently

89



a gap between stated attitude and actual behaviour. It is still
the case, however, that attitudes are a further influence on an
individual's perception of his environment and need to be considered

in any analysis of an individuval's perceptions.

(vi) Models of Environmental Knoving

The variety of factors mentioned to date as influencing an
individual's perception of his environment are reflected in the
various models of 'Envirommental Knowing! which have been constructed.
Figure 4 presents a representative selection of such models, those

. developed by Horton and Reynolds (1969) Goodey.(1973) Pocock and
Hudson (1978) and Gold (1980.) When the constituent elements are
analysed considerable similarities are demonstrated as can be seen
in the tabulated analysis which follows Fig. 4, as well as progression
and elaboration as the models become more recent, it is possible to

identify an increased emphasis on psychological explanation.
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Table 3.1 A Tsbulated comparison of 4 models of Environmental Knowing,
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Each of the models analysed in the previous tabulation emphagise
the main elements with which this field is concerned, namely how
does an individual come to know his environment, how is it conceived,
what are the major influences cn this conception and how does this
relate to behaviour? Although individual differences are represented,
the importance and infiuence of the social and cultural setting is
recognised in them all, for as Boulding (1956 ) argues, the sharing
of similar needs, ideals and loyalties induces common or group
images. In this context, the term 'public image' is used and defined
as being a,

", .. basic bond of any society, culture, sub-culture or organi-

sation." (Boulding 1956)

A similar theme is pursued in cne of the scuinal works in this
area, that of Lynch {1960) which was discucsed earlier. Iynch talks
in terms of 'collective images'. Pocock and Hudson suggest that
there is an obvious overlap between an individual's perception and
the common image derived from group norms. The extent of overlap
could in fact be regarded as a measure of an individual's sociali-
sation or even indocirination into a particulzr culture or sub-
culture,

The extent to which an individual's experience of, and inter—
pretation of his environment is unique is a factor recognised by
Sonnenfeld (1969) who suggested the concept of an 'Environmental
Personality? which he defined as the

"... predisposition to behaviour in the non-interacting

geographical environment."

Sonnenfeld argued that each of us are selectively sensitive
to envirommental cues, quite apart from that resulting from social
cultural influences. He suggests that this might be a fruitful
avenue for research, that is,the identification of factors influen-
cing these degrees of sensitivity.

As a conclusion therefore, it seems possible to conceive the
varying influences and perceptions an individual might hold in the
form of a series of continua which incorporates the Individual. as

opposed to the Group and the Known as opposed to the Unkmown
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Envircnment. The individual exists in a continually expanding snd
changing milieu, as he responds to the varying influences impinging

upcn him, Figure 5 attempts to depict this diagrammatically, where

it can be seen that an individual's scheme or image is undergoing
constant modification as a result of the influences listed below. It

is a dynanic process in which the individual modifies what he experiences
by being selective in what he attends to and in turn is modified by

the experience. As Bryant (I97I) suggests for cognitive development,

the way an individusl conceives his environment probadbly effects his
beheviour in it and this determines the experiences upon which the

the further development of the image is based. Any individual image
would therefore contzin considerable similarities to that of the
prevailing group conception, which of course would vary in relation

to who the 'Group' might be, but it would still he the case that an
individual's personsl experience would ensurzs that there were elements
that differentiated his image from that of others. The similarity of
his image with that of others would then depend on the cleseness of
his association with the other members of the group, hence the suggest-

ion of this dimension being viewed in the form of a continuum.
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The image a person might possess would also vary scross the dimension
Known-Unknown. The image of the known enviromment would be clearer and
more specific than that of the unknown,and limited knowledge or
experience of come places would not prevent someone from possessing an
image of an unknown place, and often an exronecous one gt that. In this
conception the image is seen as multi-faceted, expsnding with experience

and previding a broasdening basis for the future experience of new places.,-

(vii) The epistemological Basis of the Studv of Environmental
Kowing
Having discussed the fundamental elements of the field of en-

vivonmental knowing, it would seem pertinent to at least consider
the epistemological bases of this growing area of knowledge. Moore
and Golledge (1976 p 11) identify three fundamentally different
stances from which the relationship between the environment and
behaviour have been conceptualised; Empiricism and Envirounmental
Determinism; Rationalism and Nativism; and Interactionalism and
Constructivism.. Bach of these perspectives rests on different
assumptions about what influences behaviour, the nature of reality
and the way in which knowledge is acquired. Each has therefore
adopted different questions, research methodologies and modes of
interpretation and explaration. Moore and Golledge suggest they
represent a continuum where on the one hand behaviour and experience
are treated as determined entirely by external envirommental influences
and at the other extreme experience and behaviour are the direct
result of heriditary and biological influence.

'"Empiricism! can be traced to the writings of Locke, Berkley
and Hume, the eighteenth century British philosophers. This parti-
cular viewpoint argues that behaviour in general and knowledge in
particular are strictly under environmental control., Reality in
this view can only be contained in sensation and knowledge of reality
is built up from successions of sensations impressed upon a 'tabula
rasa', a blank slate. This was an idea which was continued by late
19th and early 20th century philosophers of the Hositivist?! school

(eg Compte, Mill, Wittgenstein) who saw sensation as the one source

of knowledge.
Any ideas of an 'image'! in the mind in this context would be

regarded as a copy or reflection of matter, an accumulation of sensed
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data. Dcspite this, the role of thought in the organisation of this
data is accepted by some neopositivisis (Bochenski  1966).

The extension of this perspective came with the Environmental
determinists who define behaviour in terms of patterns of responses
which result from the enviromment impinging on a passive orgsnism.

The world therefore acts on people and we are the products of forces
outside ourselves, and therefore the world is regarded as a 'reality®
with an objective existence independent of the observer. Within
this framework, three main interpretations can be identified.

(1) Stimulus ~ Response Theories

(2) Mediational Stimulus Response Theories

(3) Cognitive - Behaviourist Theories

‘ the extreme versiong of environmental determinism such as
those of classical conditioning (Paviov 1941) and operant conditioning
(Skinner 1938), behaviour is treated as determined direcitly by the
environment, therefore no form of representational activity is assumed
on the part of the individual. In more moderate versions such as
Osgoods (1953) 'Mediational® S - R theory or Watson's (1914) inter-
pretation, or Toiman's (1948) cognitive-behaviourist-theory, some form
of 'mediational reaction’, 'intervening variable' or *cognitive map!?
is assumed to mediate between the stimuli of the environment and overt
behavioural responses.

Representabion from this perspective, which has obvicus associa-
tions with behaviourist psychology, are built up throagh sensation
arising from experience and they are learned and strengthened or
veakened and eliminated according to the behaviourist principles of
learning and reinforceﬁent. .

An alternative to the Fumpiricist, Positivist, Environmental
Determinist viewpoint is that of *Rationalism' -~ which is the second
phisophical. root identified by Moore and Gollege. Rationalism starts
from the contention that Imowledge is immediate, innate and exists
for us before experience. It is this ‘pure' thought that opens
reality to us. Al1l of our environmental experience in this viewpoint,
therefore unravels our own immate ideas about the environment.
Sensation creates individvual images vhich are innate, and which arise

from our own powers of intellect. TInnate concepts precede and
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determine the data we sense and behaviour is agsumed to be determined
primarily by geretic and biological facvors, We are Dorn with pre-
dispositions to react to the world in predetermined ways. TIn short
therefore an individual acts vpon the world and the world is formed
and structured from human consciousness existing before the world is
experienced. Innate ideas thus precede and determine the form of
data to be sensed and experience in the environment simply allows

for the manifestation of these ideas in particular instances. This
particular viewpoint Moore and Golledge suggest can be traced from
17th Century philosophers such as Descartes, Spinoza and Leibniz,
through to Chomsky's (1965) discussion of imnate linguistic capacities
and Jurg's (195%) manifestation of archetypes.

An attempt to synthesise the two exiremes discussed so far can
be grouped under the 'interactionistt,'constructionist® or !transa-
ctionalist? philosphy initiated by the nineteenth century German
philosophar, Kant,

Kant argued from a totally different position to either the
empiricists or rationalists. Instead he distinguished between the
'matter' or 'content' of knowledge as that which corresponds to
sensation and the 'form! of knowledge as that which causes the matter
to be organised in a particular way. As with empiricism, Kant saw ]
‘matter' as arising through experience and as with the rationalists
he believed the 'form! of knowliedge is given 'a priorif. Knowledge
of the world therefore, is seen as a synthesis, that the subject,

"constructs out of the formless stuff of experience."

{Bochenski 1966 p 4)

The importance of fconstruction! is further seen in Kant's
view that instead of ever DLeing able to represent reality, what we
take to be real is a product of the act of knowing, that is a
tconstruction of thought'!. Kant identified two ways of knowing, the
scientific method and an exploration of the processes by which
reality is formed in the mind. (As for example in the Field of
'genetic epistemology?! developed by Piaget). Two of the main
approaches to philosophy during the 19th Ceatury were extensions of
these sub divisions. Moore and Golledge distinguish between the

constructionist position and the two previous interpretations,
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"The positionis taken, therefore,; that kmowledge, or cognitive
representations, as a particular form of behaviour, far from
being simply given through sensation and reinforcement leading
to covert responses and far from heing given by innate ideas
before experience, are formed through an active construction
of thought influenced by both the person and the environment

and by the transaction between the two'(p 15)

The main differences between the constructionist position and
that of the 'rationalists' and 'empiricists'! therefore are firstly
that there iz a distinction between 'reacting to! and *knowing
about'! an object or enviromnment. Secondly, rather tha being formed
through the reinforcement of response to stimulii, knowledge is
intentionally constructed by an irdividual., An important consequence
therefore is *hat in the constructionist approach rather than
éistinguishing between an individual and his environment, what is
taken to be the environment is not a reality defined independently
of the obgerver, but a world established and ccustructed by persons
in the context of ongoing transactiocs in environments.

Moore and Golledge conclude their discussion of the epistemolo-
gical roots of studies of environmental knowing by emphasising the’
importance of recognising, "... the underlying assumptions about the
nature of knowletige, the nature of human beings, the nature of the -
organism-environment —~ relation and the implicit models of ‘man'! on
which we base our specific ideas and investigations. But whether
or not acknowledged outright, zssumptions on these issues are implied

in gll research on the_human condition". (p 16)

(viii) The Historical Roots of the Studv of Znvironmental Knowing

The more recent historical antecedents of this area are wide-
ranging., The first systematic experimentel investigation into human
knowledge of the large scale environment appears to have been con-
ducted by Trowbridge (1913), who investigated peoples methods of
orientation and their 'imaginery maps'. Trowbridge identified two
fundamental methods of orientation, a domicentric method closely
related to the immediate known environment and features within it,

and orientation in terms of cardinal directions.
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The earliest reported study with caildren appears to have been
undertaken in 1908 by Gulliver, who found that young children just
starting schecol could not use cardinzl directions for orientation,
but relied cousistently on their own body position and idiosyncratic
orientation. Generally, an interest amongst psychologists in the
physical enviromment as a focus for research, as opposed to micro-
scale laboratory settings, is comparatively recent. In 1947 MacLeod,
an American psychologist suggested that studies of perception should
focus on ‘what is actually there for i1he individual' and he proposed
a branch of psychology which he referred to as !'psychological
geography!. Geographical interest in how individuals conceived of
and related to their environment have becn traced by Saarinen (1970)
to the writings of Von Bumbeldt, who over 100 years'! ago asserted,

".o. in order to comprehend nature in all its vast sublimity,

it would be necessary to present it under a twofold aspect,

first objectively, as an actual phenomenon and next subjectively

as it is reflected on the feelings of mankind." (p 62)

Von Humboldt felt that early impressions exercised a powerful
and lasting effect and that such impressions are derived from a
variety of sources such as, literary description, landscape painting
and direct contact with the environment. Humboldt advocated the
opening in large cities of panoramic buildings containing pictures
of landscapes from different cultures and different zones of ele-
vation so that the public might enhance their understanding of theix
world.

Wood (1970) suggests that as a result of psychological investi-~
gation into perception and the philosophical questioning about the
nature of reality, an awareness of the value of perception in the
study of man-environment relations began to filter in to the behavioural
sciences in the 1940's. In 1947 for example, Wright, an American
geographer proposed the discipline of 'geosophy'! which was supposed
to concern itself with 'man's sense of space', especially in terms
of the individual 2ifferences across cultures. The importance of
such study was demonstrated by Fonsrcff in his (1930) analysis of
the Federal government's attempts to rationalise the econonmy of the

Navajo Indians. The attempt failed, and Fonaroff attributed this to,
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", .. their lack of understanding of the Navajo's view of his
environment; the Navajo ideas gbout nature being markedly
different from those of Buropean-descended administrators."

(Wood 1970 p 130)

Similar attempts to focus attention upon cultural and individual
differences in perceptions of enviromments are found in the writings
of Hall (1959) who described the concept of 'proxemics! as, '

" .. the study of man's use of space as a specialised elabora-

tion of culture."

Boulding (1956) advanced the discipline of 'Eionics', which would
focus upon the study of the images and percepticns held by people.
Boulding argued that humans do not apprehend the nature of reality
directly, but through a highly learned interpretive procesa. As
such, he suggests that there are no such things as facts, only
messages filtered through a complex of images. These images rep-
resent an individual's impressions of different aspects of the world,
and are a major influence underlying hehaviour.

In 1948, Tolman discussed the 'cognitive maps' of rats and men
and referred explicitly to individual’s cognitive represeuntations of
spatial environments. In 1952, he elaborated upon his ideas of the
ways in which environmenté, scenes and routes are mentally represented
by proposing the concepts cf !behaviour spaces'! and '‘belief value
matrices'. Behaviour Spaces were concepiualised as,

",.. a psychological space of objects with distance and direction,

as perceived by a person at any given moment." (Pocock and

Hudson 1978 p 5)
and belief value matrices as,

", .. learned differentiations and categorisations related to

objects and behaviour in space." (Pocock and Hudson 1978 p 5)

Thus Tolman sess people as possessing mental images of environ-
ments and envirormental situetions which result from previous learning
and are of central importance in influencing behavicur. Thus in order
to understand ar individual's behaviour one needs to know something
of how he conceptualises his environment. A similar notion is ad-
vocated by Simon (1957) who argued that people construct simplified

mental models of their world in order that,
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", .. they might successfully chart a covrse through life's

complexities.”

The roots of the ideas propcsed by Tolman and Simon are 1o be
found in the writings of Lewin. Using gestalt psychology and with
reference to topological geometry, Lewin (1935) developed the concept
of psychological 'life space'. This space consists of the individuwal
and the psychological environment that exists for him, together with
uncenseious states which have effects upon him. ILewin saw the indi-
vidusl personality as being brocken in to 'regions' separated hy
'‘boundaries! which become less permeable with increasing age. Lewin
used his concept of life space to consider the sum of all the facts
that determine a person's behaviour at a given time and concelved
of his task as that of anslysing and explaining behaviour as a des-
cription of the life space abt any given moment.

"Lewin's theory predicts how a psychological structure

spontaneously changes under the pressure of its own intermal

dynamics." (Baldwin 1967)

Center (1977) an Environmental Psychologist, traces the origin
of this area to the work of Bartlett (1932) and his studies of per—
ception. Bartlett believed that, )

Y.,.s an examination of normal perceptual processes leads

directly and inevitably to an investigation of mental processes

and in particular to the study of imagery and recall." (Canter

1977 » 13)

Bartlett's main idea was that there are internal representations
vhich each individual calls upon as a reference when attempting to
reconstruct an image or scene. Bartlett referred to these images
as 'schema' and saw inter relations between these mental renresen-
tations as a growing and elaborating system which structured the
ways we approach and deal with our surroundings. These schema he
believed were actively constructed. Some twenty years after Bartlettt's
publication, Lee (1954) one of his students, applied the notion of
schema to the context of the physical environment, where he described
the way in which our daily interactions contribute to the develop-

ment of these schema.
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"There is a continuous input of seasory information from the
physical and social objects in the urban locality, arising from
our repeated transactions with neighbours, tradesmen, buildings,
bicycles, parks, walls, childrer, shops, pubs, bus-conductors
and so on. These impressions are not alloted an equal sized
pigeon hole and stored ad infinitum or wntil such time as they
may be called upon. Many are rejected at once, either because
they don't £it in with what is there or because they don't
contribute anything new. The rest make their mark and leave
their impress. They modify the schema that is building up and
then they are finished in their original pristine form, living
on only in so far as the schema is different because they
happered." (Lee 1973 p 95)

(viii) Geography and Perception Studies

Geoographical attempts to fit perception studies into a geographic
framework date from the 1950's. In 1952, Kirk, as an historical
geographer, was interested in the way that societies in different
places and times interpreted and responded to their environments.

He suggested that people acted according to their ‘environmental
perceptions'; views of the world that might differ from reality

but were heavily influenced by the particular culture of which an
individval was a part. Kirk attempted to introduce conceptions .
derived from Gestalt Psychology in 1o geographical thinking, the
central feature of which was the importance of perception as an
intervening variable tetween stimulus and response. Gestalt Psycho-
logists argued that perception proceeded as a result of innate
capacities and arranged envirommental stimuli into coherently
organised forms or patiterns which were referred to as 'Gestalten'. *
Behaviour» was mediated by the perceptual process and was a result of
the way a stimulus was perceived rather than the particular stimulus
properties of any environment. A central element of CGestaltist
doctrine was the belief that, 'the whole was greater than the sum

of its parts', and the subdivision of 'Gestalten' in to component
parts would be rejected because this would not produce an understanding

of the operation of the perceptual process as a whole., In keeping with
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Gestalt Psychology, Kirk (1963 p 366), distinguished between the
objective or phenomenal environment and the behavioural environment.
The former was the physical environment coupled with any changes made
by man and the latter was a 'psycho~physical field! in which pheno-
menal facts are arvanged into patterns or structures (Gestalten)

and acquire values as a result of their particular cultural context.
Kirk did not discuss how the behavioural environment evolved, but
once formed he regarded it as the basis of rational human behaviour.
One way in which the behavioural environment was represented by Kirk

is seen in the following diagranm,

Fig 6. "The behavioural environment of a decision maker"
(After Cold 1977 p 41)

The social and physical facts of the objective environment
only become part of the behavioural envirorment when they have
penetrated a highly sensitive filter of cultural values. Such
values vary twemendously, so one would expect that the same infor-
mation would have different meanings for people of different cultures

or even for the same society at diffevent times.
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Kirk's behavioural environment corresponds to the 'psycho-~
milieu' proposed by H and M Sprout (1965) which consists of an in-
dividual's Images and ideas which aré derived from the interaction
between what an individual selectively receives via his senses and
hig own values, memories and information which is subconsciously
stored.

Downs (1970) expresses the same ideas as an inter-related system,
between People, Their Environment and the images they produce, which
in turn effects their behavicur., In order to break into this system,
one must study images Dowms suggests, which are the poinis of contact
between individuals and their environments. Whilst Downs stresses
the need for investigations into the relationship of peoples Images
to their environments, Viced (1970) also emphasises the importance of
the relationship between images and human behaviour.

VMorley (1968) believes that images individual's hold of thein
environment should be studied within

", .. the framework of the personal interpretation of space,"
which emprasises the uniqueness of individual experience and inter~
pretation, Morley's concept of 'personal space' is clearly derived
from Lewin's concept of 'life space® and underlines the suggestion
that the level of knowledge available about an envirorment is related
to level of experience within that environment.

Gold (1980) associates the development of geographers' interests
in environmental knowing with 'behavioural! geography. The aim of
which is %o,

"... replace the simplistic and mechanistic conceptions that

previecusly cheracterised much man-environment theory with new

versicns that explicitly recognise the complexities of behaviour.®

(p 3)

For Gold, behavioural geography seeks to explain patterns of
spatial behaviour in terms of the cognitive processes underlying
such behaviour and he identifies four major characteristics., Firstly,
that the 'environmental cognitions! upon which people act may well
differ from the nature of the true world, that is we are selective
in our perceptions. Secoandly, that research must recognise that the

individual shapes, as well as responds, to his physical and social



environnent. Thirdly that behavioural geograpny focuses uvpon the
individual rathor than the group and finelly that it is a multi
disciplinary study.

Gold further suggests that during the 19€07s and T70's the
relevance of geographical study was under discussion. (Berry 1972)
Such discussion crystallized around three main issues, firstly that
more should be done to study issues of contemporary soclal ccncern
such as pollution, poverty and welfare. Secondly that geography
should have a more direct influence and contribution to public plan-~
ning and policy making. Thirdly that gecographers should be conscious
of the value laden nature of their enguiries. Each of these Gold
(1980 p 34) believes acted as a stimulus for the development of
behavioural geography.

"It is a branch of inquiry that is intimately concerned with

envirormental and social issues, it is strongly volicy oriented

and recognises that geographers, as well as the hunan subjects
of their research, are individuals with a distinct outlook on
the world rather than detached value free obzervers."

Further, Gold (1977) examined the current state of behavioural
geography! by surveying courses of geography in British Institutions
of Higher Education. He found that behavicural geography apreared
in two main forms, as a component of wider human geography courses
and in a small but growing number of departments as a specialist
subject in its own right. It was also clear that such teaching was
research~led, where advanced resezrch developments were actively
being diffused into student courses. Despite the best endeavours
of course organisers however, Gold (1980 p 40) comments,

".es teaching programmes reflected the scmewhat disparate state

of the research literature, with confused terminclogy, conflic-

ting aims and objectives and poorly integraited conceptual and

empirical material.”
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(x) Environmental Cosnition - Rescarch

In a review of Environzental cognition research, Haxrt and Moore
(1973) distinguished two main sub groups studying fundamentally
the same problems. Developmental Psychologists, they argued, were
undertaking investigations into environmental understanding as a
means of further understanding the development of spatial concepts,
whilst geographers, urban planners and others are concerned to develop
knowledge of how large scale environments come to be known, Moore
and Golledge (76) identify five main contributary disciplines,

though as with Saarinen (1970) recognise a passing interest from

others.

n,,. such as the work on personal space by the anthropoligist

Hall and the psychologist Sommer, the sociolcgical studies of

neighbourhoods in England by Lee and in France by Bardet, the

work of pschologists,architects and others on the perception of

space; the ideas of Barkexr and his colleagues on ecological

pzychology, Craik on Environmental Psychology and the picneex

perception study of city planner, Kevin Lynch." (Sarrineun

1970 p 66) '

Of the contributory disciplines, Moore and Gollege identify
Urban Planning, Anthropelogy, Saiology, Psychology and Geography,
as the major participants in the on-going debate. Urban Flamning is
typified by the work of Lynch (1960) which was discussed earlier,
that is an intereét in the 'imageability' of an environment, how
well different cities oxr parts of cities stand out and can be recog-
nised and organised in to coherent patterns or systems in people's
minds. Anthropologists on the other hand are more interested in -
cross~cultural comparisons of different cognitive systems, (Tyler
1969) which seeks through inverview, observation and where possible
experimentation, to discover some part of the system of meanings by
which different people organise their world. From Sociology, Strauss
(1961) for example works from the premise that it is not possible o
fully understand social behaviour in cities, orother processes of
urbanisation, without at the.same time learning something about what
people think of the places where they live. He and other socioclo-

gists therefore are interested in the *total holistic fabric' of
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the structure, function and meaning of urban and non-urban environ-
ments. Psychological interest, apert from conceptual understanding,
ig somevhat different. Rather than a concern for specific conceptions
of the environment, or even of specified environments, Moore and
Golledge (1976) suggest that psychology has been more interecsted in
the construction of overall general explanatory theories, however

as Kaplan (1973) has argued,

"eoo the structure underlying the spatial map of ‘the world ...

is not different from the structure that underlies all cognitive

processes.”

Attempts have been made to relate current major theories of
psychology to certain aspects of the available data, as for example
Moore's (1972) discussion of Piagets developmental theory, and
Harrison and Sarre's (1971, 74) and Domnelly and Menzie's (1973)
consideration of the role of personal construct theory in the measure-
ment of environmental images. Other psychological studies have
focussged on the development of children's knowledge of the spatial
layout of their home areas, Blaut and Stea (1971, 74) and these will
be discussed later. Moore and Golledge (1976 p 20) list a variety
of other studies in which psychologists have shown interest, for
example Bycrofts (1974) study of the relationship between cognitive
mapping and spatial ability, the work of Pick and his students on .
children’s knowledge of spatial layout (Pick et al 1973, Kosslyn
et al 1973) and the recent work of Wapner and others on age and value
differences in reaction to different large scale environmenta.
(Wapner, Ksplan, and Cohen 1975)

The contribution éf geographers to the study of environmental.
knowing have been classified in various ways. Moore and Golledge
{(1976) identify four main lines of research:

(1) Studies of contemporary conceptions of aspects of the

spatvial environment

(2) Studies of conceptions of the environment over historical

time

(3) Studies of cognitions of the environment zcross different

cultures and

(4) studies of cognitions of the environment of various social

groups.
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Downs (1970) identifies three main elements within the research,
the analysis of siructure, or what is the nature of the perceived
world; +the analysis of evaluation, what are the major features of
the perceived world that affect decisions; and the analysis of
preference, how are objects and features of the environment svaluated
with respect to each other. Goodey (1970) distinguishes belween
studies of Environmental Perception, which congider man's awsreness
of features in the immediate environment, Extra-Environmental
Perception which concentrate upon man's awareness of features out-
side the immediate environment and studies of 'Preferential Perception,
which consider man's preferences for movement toward particular .
places. A similar division of the research can be identified within
Bordessa's {1969) analysis which distinguished between studies of
Enviconmental Perception, Attitudes and Responses, Preference and
Behaviour. It is clear therefore that research to date can be clagsi-
fied in terms of those which focus on the individual, where group
perceptions are assumed to be the sum of individual images {Kates
1967) and those which focus on the social unit and assume that in-
dividual conceptions are not independent from each other, but are
derived from the prevailing group conception. (Buttimer 1972)

Moore and Golledge also identify a sharper distinction between two
essentially different research methodologies. A guantitative apprqéch,
based upon interviews and questiornaire scales, (as for example in
Kates 1967, and Shafer 1969) and a more qualitative analysis of
literature and other introspective materials (Lowenthal 1961, Tuan
1977) Moore and Golledge (1976) argue that both methods have a

place but recognise that,

",.. survey research methods, although 'objectively quantifiable,

may prevent the investigator from appreciating the richness and

multiple intercomnmectedness of phenomena ... those who are
concerned that content analyses, while rich, may be overfashioned
by the eyes and biases of the investigator and may, thersfore,

be non reliable and non-repeatable." (p 19)

Viewed as a whole, most geographical studies have focussed on
conceptions of different specific geographic envircnments and almost

no attention has been given to systematisation of individual differences
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which might exist, or the reasons why and how such individual
differences might be accounted for.

Tn their analysis of geographic percepbion studies, Wood (1970)
Saarinen {1970) and Pocock and Hudson (1978), rather than differen~
tiate in terms of underlying trends, concentrate on the particular
focus of study. Saarinen (1970) for example, differentiates between
studies at a world level, the level of 'the country!, of larger
conceptual regions and of the city and smaller areas. Wood (1970)
and Pocock and Hudson (1978) discuss the studies in terms of specific
topics. Wood (1970) identifies Landscape studies, Hazard studies,
Recreation studies, Urban studies, Movement studies and Space
Preference studies. To these Pocock and Hudson add the more specific
elements of Industrial Location, Urban Territoriality, Neighbourhood
and City Images both regionally and nationally, retailers images of
their operating environments and Urban and regional historical geo-
graphy studies. They cite examples for each of these types of study.
(Wood 1970 pp 132 - 136, Pocock and Hudson 1978 pp 7 - 15)

In an attempt to analyse the range of stvdies undertaken to
1974, in terms cof the contributing disciplines, Goodey'(1974) pro-~
duced the following list, within which he distinguishes those areas
that are well developed, developing and neglected and as can be seen,
gecgraphy makes a significant contribution to many of them. It is
also noticeable thagn?tereference is made to individual differences

which might exist in perception of the environment.
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Theme

Digciplines/Professions

EA
le

'Pairly Well Develcped!

Perception of Environment/
Personal Space

Perception of Environment/
The City

Perception of the Visual
Environizent

Perception of Environment/
Aesthetics of Large Archi-~
tectural Space

Perception of Environmental
Hazards

Anthropology: Architecture
(especially medical and institu~
tional): Medicine: Psychiatrys:
Psychology (including Social
Psychology)

Architecture: Building Tech-
nologies: Civic Designs
Geograrhy: Landscape Archi-
tecture: Plamning: Psychology:
Sociology

Various branches of Medicine
and Psychology

Architecture: Civic Deaign:
Gecgraphy: Landscaps Archi-
tecture: Planning: Psychology:
Sociology

Chemistry: Engineering (various
branchesgz Geography: Life
Sciences: Physics: Public
Health

2.

'Developing!?

mffects of Sensory Stimuli
on Urban Populations

Perception of Landscape
(Lesthetic/Historic)

Perception of Environment/
Roads and Pathways

Perception of Acoustic
Surroundings

Highway Engineering: Planning:
Psychology: Public Health

Aesthetics: Axrchaelogy: .
Architecture: Art Criticism:
Geography: History: Landscape
Architecture: Tourism and
Recreation Planning

Architecture: Highway Engineering:
Landscape Architecture: DPlanning:
Psychology: Public Healths
Safety

Acoustic Engineering: Acocustic
Architecture: DPlanning:

Public Health
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Thene Disciplines/?rofessions

3. ‘Neglected! - -

-~ Pexrception of Environment/ - Agricultural Sciences: Gesography:
Larger Conceptual Regions Life Sciences: Tourism and
(Natural Beauty and Open Recreation Planning
Space)

~ Crogs~ Cultural Perception - Anthropology: Geography:

Psychology

~ Indicators of Pexrceptual ~ Geography: Recreaticn Planning:
qQuality and other Quantita- Regional Planning: Resource
tive Measures Planning

-~ Perception of Environment/ - Geography: Journalism: Peace
Countries and Conflict Studies: DPolitical

Science: Psychology: ©Sociology:
Social Psychology

Fig. 7 The Study of Environmental Perception
(After Goodey 1974 p 32)

(xi) The Problems of Measurement

As has been suggested earlier in this discussion, one of the
major problems facing the researcher interested in determining the_'
extent, organisation and characteristic features of an individualls
knowledge of the environment, is that of 'Measurement'. In studying
Environmental Knowing, one is concerned with attitudes, opinions and-
impressions, all of which are aspects of the individual and therefore
extremely difficult to measure. They cannot be observed, and have’
to be approached through s variety of measurement techniques, all of
which are open to misunderstanding on the part of the respondent and
miginterpretation by the researcher, The confusion that exists in
the problem cof measurement is not helped by the inter-disciplinery
nature of this field, each contribution tending to have its own
methodological and philosophical perspectives. As Pocock and Hudson
(1978) comment,

"A cordllary of this theoretical diversity is the wide range

of methodologies used to measure environmental images, methodo-

logies that are often at variance or even contradictory in the

agssumptions on which they are based and the evidence which they

produce." (p 36)
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Although each individual necessarily has his own wnique cognitive
understanding of environmental information, Golledge (1976) argues
that there is abuﬁ&ant evidence to indicate that many people are
aware of the existence of the same things,

"Awareness can be generated by any of our senses and differences
of cpinion as to what is in the environment may occur when
different senses are used in the information extraction process,
when physiological qualities of the senses differ among observers,
when different transactional modes are used to elicit information
and when socio-cultural values of individual observers differ.

It is quite critical therefore, to become awarc of the range

of methods that utilise different skills to extract information

frem the environment." (p 300)

Before ccnsidering the various techniques employed in research
of this kind, it would seem pertinent to make some reference to the
purpose of measurement, in order to relate the methods to be dis-
cussed to some kind of measurement rationale.

Kaplan (1964 p 177) argues that,

"Measurement in the most general terms can be regarded as the

assigmnent of numbers to objects (or events or situations)

in accordance with some rule," )

It is important to recognise however, that measurement is not .
an end in itself, but a means to an end. Measurements are made such
that hypotheses can be tested more objectively. Downs (1970)
suggests that there are three important factors 4o be considered in
any discussion of the purpose of measurement. Firstly, that measure-
ment procedures are defined for a specified task. The observer or
researchetr develops a teclmique to provide data for testing a parti-
cular hypothesis or series of hypotheses. Secondly, the whole
procedure of measurement and the subsequent analysis of the resultant
data, are inter-relatad. It is important to consider the nature of
measurement teckhniques in association with techniques of analysis.
Thirdly, as Kaplan (1964 p 176)svggests,

"Whether we can measure something depends .. on how we have

conceptualised it, on our knowledge of it and above all on the

gkill and ingeniuty which we bring to bear on the process of

measurement which our enquiry can put to usge.”
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The role of measurement can he expressed as the translation of
ideas in to concrete informasion ox @ata which can be used for later
testing and analysis of hypotheses. Dovms (1970) suggests that
measurement can be seen therefore as the link between the imagined or
conceptual world and the real world (p 93). In relation to the
measurement of Environmental Images and understanding, Dowms discusses
some of the problems facing the researcher. The major difficulty
is the distinction between an tindividual! and ‘'group' image cf an
environment. Can they be isolated and do they actually exist?

The question of the nature of such images is crucial and will require
extremely sensitive measuring devices which have to beware of imposing
upon. people ways of thought and conceptualisation which are not their
own. Lynch (1976) rcmains convinced that this is possible and argues
for the usc of a variebty of techniques to fully capture an individual's
beliefs, feeling and ideas, and that,

",.. the graphic language is just as central as the verbal

one. Not just maps incidentally ... but all Knds of graphic

expressions: eye level sketches, photographs, video tapes,

diagrems, models." (p vi)

Downs (1970) suggests that the most appropriate measurement
technique for coping with the complexities of this field of study
are to be derived from psychology. In particular he recommends the
use of multi dimensional scaling technigues which Guilford (1953
p 146) suggests should be used with complicated stimuli, whose physical
dimensions are not well known and where there are no recognised
physical dimensions for Jjudging psychological qualities. Dourns
argues that this set of criteria relate exactly to the study of en~
virommental knowing, Tmages both individual and group are coxplex
and multifaceted, relationships to the physical real world uncertain
and with no clear means of physical expression. Downs (1970 p 100 -
101) attempts to apply the technique using two examples which demon-—
strate the very complexity of applying methods derived from other
fields of the social sciences.

Pocock and Hudson (1978) following Harrison and Saare (1971)

consider the measurement process in terms of three central features,



those of Specification, Scaling and Generalisation, and Inference.
Specification refers to the conceptualisation of what is to
measured in a measurable form. Thus, as an example, there has been
a strong tendency in the literature to link the developmen’ of an
tenvironmental image! to the development of spatial concepts. (Hart
and Moore 1973, Kaplan 1976) Scaling is a process of assigning A
numbers to objects to represent attributes of those objects and is a
comnon technique used by researchers. While a comparatively straight-
forward process in the case of physical objects, it is more compli-
cated when one iz dealing with 'uwnobservable' images people purport
o possess, or which researchers suggest they possess. Finally the
type of inferences one might be able to derive and the degree of
generalisability of the results is directly dependent upon -the
guality of the data obtained, that is the basis upon which data is
collected and the technigque employed for the collection of data.
Pocock and Hudson conclude their discussiomn however by stating,
"Perhaps the most important point to establisn is that decpite
the numerocus problems encountered, emvironme.tal images can

be measured, if not always as precisely as might be wished.
(1978 p 46)

(xii) Measurement Techniques

Craik (1968) recognises four main issues in investigations in
this area. How té present the situation to an individual, which
behavioural reaction to elicit and record, which are the relevant
avtributes of the situation and whose comprehension to study.

Thus an individval's actual ability to comprehend a given method -
becomes crucial. Evidence exists that biases btetween psople in terms
of socio-economic group or level of education are possible.

Reiser (1972) attempted to analyse the methods of measurement
techniques which had been adopted in terms of the type of stimulus

presentation.
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Fig. 8 A TYPOLOGY OF METHODS OF STIMULUS PRESENTATION
Form in which presénted to respondent
Type of
stimulus Structured* or Constrained [Less Structured* or Open
- |_ presentation :

tReality' (4)

Take respodent through
actbual route or area.
Record required reactions
at go and at returm. Or
measure sensory reaction,
ie eye movement camera.

Unguided and undirected

area., Controlled for
groups, ie
experience/knowledge of
area.

Iconic (B)

Series of photographs:

Show a large selection

describe what is in between of photos of area;

recognised ones, or fit in

order.
ston projecticn, ask whai
comes next.

respondent picks outb

Motion £ilm of area: those recognised

Tconic (C)
Discontinuous /

Recognition of a series of

photos taken at regular
intervals;
if in/out of area.

may also state

Ags gbove. Spatial
continuity will emerge,
especially with probing.

Grapnic (D)
continuous

Present with street map,
draw a line around

specified area, ie central

city or home area.

Sketch area on tlank
sheet of paper. Little
control of respcndent's
interpretation of
requircments.

Graphic (B)

Identify individual

As above. Extent of

discontinuous £

places on individual cards.

Pick out those of
specified area
recognised.

discontinuous streets and elements continuity will emerge
directed on map. from the sketch.

Verbal (F) Object or place named ox Describe .requested area
described. Respondent ie name or describe
explains how to get there |sastreets, places etc
if recognised. Repeat and their locations
until composite image.

Verbal Names or descriptions of Ag above, Will depend

on description and
exvent of probing.

*  Structured/less structured refers to how specific the stimuli
arc and so how constrained are the responses.

% Continuous/&iscontinuous applies to the spatial form inherent

in the different kinds of stimuli presentation.

This will depend

on secondary controls and the amount of inference made from

responses.

(After Reisser 1972)
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As can be seen in the diagram, Reiser distinguishes between
'Real! experiences,!iconic! images, 'Graphnic! images and 'Verbal
cxperiences', which were either straétured or open and then discusses
each of them in terms of what might he experienced by the subject.
Again it becomes very clear that different types of stimulus situation
require different skills and clearly the way in which the respéndent
interprets the stimiius is crucial.

Ittelson, Proshansky,Rivlin and Winkel (1974) remind researchers
that all research is simply the gathering of information. It is
the objectives of the study that determines the most suitable procedure.
In their discussion of the technigues used in Envirommental Psychology,
they identify five categories of research technique. 'Experimental
regearch! is usually conducted in a laboratory setting with some
formal control over the setting and the variables to be investigatbed.
*Holistic'! research on the other hand concentrates on the relaticn~
ships which exist amongst a range of variables rather than the study
of selected features. Broadly speaking research of this type is
qualitative seeking underlying themes of a situation rather than the
relationships existing between isclated variables. As Weiss (1968)
suggests,

"Holistic research takes as its problem the nature of the

total system rather than a particvlar process within the

situation.” (p 343)

'Survey Research! employs questionnaires, interviews, tegts and
simulations. This procedure is widely used in finding oul how people
think and feel abcut certain specific issues, and in general explove
attitudes rather than behaviour. The 'field study' uses existing
data, such as demographic information and the investigator has no
control over the raw material.

"Field studies correlate the social, physical, and psychological

data in an effort to find relevant associations that may indicate

a causal relationship amcng specific variables ... "

(Ittelson,Proshansky et al 1974 p 210)

Finally, 'exploratory research! like the holistic medel, can
be used to study complex environments. The material collected

however, is more likely to be quentified and correlated in to possible



sets of significant relationships. In effect exploratory research

is frequently a preliminary to a more precisely fermulated and narrowly
focused design in which an atteﬁpt is made to invesitigate certain
causal relationships.

Additional techniques which Proshansky (et al) regard as
especially pertinent to environmental research include ‘simulation'!,
in which cnre attempts to create 'mock environments'! in order to
predict behaviour in a comparable real environment. Similaﬁly,
'Gaming', uses simulated situations or processes in an effort to
elicit behavioural traits which the individual may not always be
avare of. Games create 'dramatic representations of the real problem
being studied.' (Att 1970 p 13)

A more recent analysis of the methods employed in the investi--
gation of Environmental Knowing by Golledge (1976) has attempted to
analyse each technique in terms of the skills required by the
respondent. Not only does it provide a detailed brezkdown of ex-
perimental procedures and required skills, but also describes the
form of representation that the subject is expected to precduce as
well as examples of research employing that particular itechnique.
Golledge suggests that most of the research undertsken to date can’
be classified in three main ways. Firstly, there is a reliance on
inference based on naturalistic as opposed to experimenter conirolled
behaviour. Secondly, there is a distinction between those inferences
mede from directly observed behaviour as opposed to that taken from
the past. TFinally, he makes a distinction between those responses
elicited dirvectly from individuals using participatory or self report
procedures, as opposed to second hand inferences from a variety of.

indirect judgemental tasks.
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- - S, - -
g. 9 MPTHODS OF EXURACTING ENVIROINTNYAL COCNITION INFORMATION
External .
Sudject Representatronal
WMethod ) Procedure Steni Form Example
gxperrmenter observation Expernimenter observes or Cognitive Observations Lynch
TIn netufastic Gf con- 1 aLks mavements torough Concrate Reoorts {1960}
rolied §1ti stians actual enviconments {e g , Psycho- Maps Martie
—— craw! patterns, scarch be- motoric | Tables {1657
havior, overt spatia Ladd
ectivity, actual way- . {1970)
- finding, etc.} Jones
{1972}
Devtin
{1373}
Zannaras
{1913)
R Kaptan,
Chap, 3 :
Experitnenter infers degrees Cegmtiva Charts Werner
' of cogmtive knowiedge Concrate Protiles {1948)
{rom pehavior 1n unstruc- Motornic Piaget and inhelder
tured “chmical’’ situations (1956)
Hart
{1974)
Subjects reveal environmental Cegmtive Lists Cowns
knowledge 10 the process of Abstract Tabies 11970a)
sorting or grouping elements Relauonal | Composite maps Wish
of actua! or simulated (1372)
environments . . Zannaras
{1973)
Golledge et al.
{1975)
Subjects adopt roles or per- Cogmitive Photographs fttelson
form acts in simutated Abstract Tables -] nesn
and/or res! environments Relational AMitgram
1970}
r Sacgert
: {1973)
Acredolo,
Chap, 12
Subjects arrange toys or ob- Cognitive A« ~log models Fiaget et al,
Jects representing environ- Concrete (1969}
menta! elrmerts or model Motoric Blaut angd Stes
environments, and expery- {1553}
menter obsenas the Leurendeau and
sequence of acts in posttion- Pinarg
1ng eletnents and/or using {1970)
the envirooment Mark
(1972}
Hart .
{1974)
Experimenies drduces €og- Coynitive Observational Tohran
nihive mformatian from Psycho- srhedules {1044}
nonhuman activities {e g, motor Tables Peters
animat acts, machine {1973)
simulation! !
Histerica' Experninenter deduces Alfactive Novels Lowenthal and
recunsiructions environmental xtowledge Psycho- Poems Prince -
- trom written descriptions metloe Paintings {1904)
{noveis, poems, etc.} Linguistic | Philosophres Heathcote
and/or past pictonal Sketches {1565)
representatione of enveron. Dranes Gleason
ments, usuatly from hon- Cnntent . (1972}
zontal or oblique analysis Bowden
perspectives (1974)
Tuan,
Chap. 23
: Shin,
Chap. 24
Lloye,
Chap. 25
Analysis of external Subyects are asked 10 w ile Afrective Wiiten reports Lynrh ond Revkin
“Tepiesentations— descriptions of what they Psycho- Coantact analysis {1959}
;arnc-palor;'--chvmes are aware of in environ- motor ftem analysis Ca-r and Schissler
- ments Linguistic {1169)
Appleyard
- (1969a)
. Yinket et of.
. {1963)
Subjects are asked to de- Allective Oral reports Lynch
scribe orally a given Linguistic Type {1960)
environment Transcriptions Carr and Schissler
Interview {1969
Protocois Gining
. (1969)
Craik
{1370a)
Moore
{19730}
. ) Zannaras
. {1973)
Subsects draw sketches or Affective Pictonat Lynch
sketch maps representing Graphic sheiches {1960)
eaviroIuments flelanonat | Sketch maos Shemyakin
Quanutative and (1962)
structural Stea
enslyses {1962aj
Appiesard
{19706}
R Ladd
(197M
Maore
{19730}
Viood
N {1973h)
o "
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Fig. 9 (continued)

External
Subyect | Representational
Method Procedure Sknt Form Example
Subjects arrange toys or Affective Models Piaget et al,
maka models representing Cognive Arrangements {1950}
environments Concrele of tcys Blaut and Stea
Motoric (1269)
Relationat . Mark and Sitverman
(1971}
Stes
. (1973)
Hare
(1974}
e Stea,
Chap. 9
Subjects show existencs, Coqnitive Base maps vath Lynch
location, proxsmity, or Graphic overlays (1960}
other spatial relatiors of Abstract Notation Thie!
environmental elements; Relatianal sysiems {1961}
use of symbo!s to repre- Appleyard
sent such elements_ (19€92)
Wood and Back,
Chap, 32
Subjects asked to identlfy Affective Verbal Piaget and Inhaider
photographs, models, etc. Motoric Protocols {1958}
Abstract Laurendeau and
’ - Reational P.nard
R (19720}
Stea and Braut
{1973b}
Zannaras
{1972}
Indirect Judgmental tasks Selection of constructs which Coanitive Werd usts Kelly *
reveal environmental infor- Abstract Tables {1950}
mation, adjective check- Relational | Graphs Downs
lhists, semantic differentials, Grids {1973}
repetory grid test, etc. Honikman,
Chap. 7
Harrison and Sarre,
Chap 34
Golant and Burion
Chap. 33
Paired proximsty judgments Coanitive tMaps Briggs
and other scaling devices Abstract Tabtes {1973a)
that aliow specificasion of Relationat Loversy
latent structure i environ-. {1973}
mental information Golledge et al.
11975}
Cadveallader
[§3: 70 })
Gutant and Burton,
. Chrp. 33
Projectiva tests (e g, TA.T)) Attective Verbal Burtcn et af,
Abstract storics (1963}
’ Relztionat Saarinen
{1973b})

After Golledge (1976) (vps 303 - 305)
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In his discussion of the vaerious techniques, Golledge offers
examples representing the range of studies within each of his sub-
divisions of the available research. Research based on observation
in Naturalistic and Controlled situations ranges from tracking people
through known and unknown environments and observing their responses
to different features cf the environment, to0 making inferences from
behaviour in various 'clinical' situations. 'Way finding! is typical
of this kind of study, Zammaras (1976) for example, took individuals
to a particular place in an urban environment and asked them to make
their own way to a specific destination, She then considered the
factors which influenced subjects decisions about appropriate routes.

Golledge identifies four different strategies that have been
employed for observing behaviour in controlled or partly controiled
experimental cituations. Firstly, what Le calls ‘subject controlled
classification procedures! which requires subjects to sort environ-
mental occurences or experiences into classes. These can be speci~
fied by the experimenter, or left to the discretion of the respondent.
In the latter situation though, it is much more difficul®t to establish
how the sorting procedure is decided upon. Wish (1972) has adopted
this approacn in his investigation of peoples cognitive cchfigura—’
tions of world nations and Rivizzigno and Golledge (1973) have also -
used this method to discover which parts cf a city are thought to Ve
near 1o each other. The second strategy identified by Golledge for
behavioural observation is when subjects are placed in role playing
gituations. This technique is a standard tool of clinical psycholcegy,
and little used outside psychology itself. A great deal of the work
on perceptual illusion has used this technique, as have investigations
into the }nteraction of people to different enviromments. (Proshansky,
Tttelson and Riviin 1970)

Another category of observational techniques involves the use of
constructive toy play and model building activities. Mark (1972)
for example uvsed an artificial enviroument to examine childrens toy
play patterns and then attempted to reconstruct environmental information
by observing both the locational patterns or positional srrangements of
toys and the action patterns of the children with respect to these

arrangements. (Similar studies have been undertaken by Siegel and
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Schadler 1977, Hagen, Lockman and Pick 1978, Stea and Taphanel
1975, Kaplan 1976, Acredolo 1976 and Hart 1979).

The fourtih observationalmethodidentified by Golledge involves
making inferences about environmental knowledge and understanding
after obtnerving varying forms of animal behaviour. Again this‘approach
has largely been confined to psychology and is demonsirated in
Tolman'’s (1948) study, which has already been discussed.

The second major category of research described in Gelledge's
table concentrates on those studies which are based upon reports
written by individuals about different environments. These can be
whilst actually undergoing an experience, or based upon memory.

In such studies, there appears to be a mixture of direct expericnce
and recall and as such are opea to criticism in terms of objectivity
and accuracy. Shin (1976) for example, commente on the day to day
written expariences of travellers in the South Western United States
of America and analyses impressiong of the physical environment.
Lloyd (1976) has used novels as his source for the investigation of
urban experience at the turn of the century. Tuan (1976, 78) is

much more general in his approach and draws on various written sources,
fictional, factual and philoscphic. In each case however, he focusses
on the cognitive structure of the kncwledge that the writers have
about the external enviromments with which they are concefned. Much
of the research in this vein falls under the umbrella of Environmental
Perception and in geography can be attributed to the stimulus of
Lowenthal. In his 19671 paper on 'geographical experience and imagina~
tion' it is possible to identify the bases for many studies of this
type. In 1964 Lowenthal and Prince attempted to reconstruct what
people observed in the landscape in the present and past. A funda-
mental aim of which was to show how perception of and attitudes
towards different environments influenced the course of history. In
this context, Golledge also comments on the potential usefulness of
paintings and other art forms as a scurce of envirormental lkmowvledge.
This area he suggests is virtually untapped by social and behavioural

scientists and it ray well become as fertile a scurce as literature.
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The third major category of research involves the analysis of
external representations. Investigators ask subjects to precduce
information abcout an environment by such means as self report methods,
verbal and written, free-flowing conversations and map and model-
making technigues. In the early stages of environmental cognition
research one of the most widely used techniques was a sketch map upon
which respondents recorded information which he or she thought signi-
ficant. These maps could be drawn from memory, or whilst in the
actual envirorment to be mapped. This pariticular technique will be
discussed in more detail in a later section but in most early research
no control was attempted for cartographic knowledge or skills and
one example cf a map was often taken as representative of an indivi-
dualfs knowledge. Similarly it is often inferred that either what
is not said is not known, or that what is not pointed out is of
relative iunsignificance for the individval. As a result, Golledge
1976 comments,

"The resulting analyses were frequently invalidated by investi-

gators trying to compile information from such sketches at a

data level that was highly inappopriate in terms of each

individual's graphic representational abilities.” (p 308)

The implication of Golledge's comments are that an individual
with limited graphic representational capabilities will find diffi-
culting in demonstrating the extent of his or her knowledge and the
inferences that can be drawn from the results wust be questionsbie.
Appleyard (1970) argues that this problem is not so important ab an
adult level, because as adults we are more able to structure our
thoughts and produce external representations which more truly reflect
levels of knowledge and understanding. The extent to which this is
true is obviously open tc debate. (Kuhn 1970) )

More recently, Bycroft (1974) has suggested that measurement of
environmental images by this technique is methodologically unreliable
and he suggests a range of means by which a greater degree of relia-
bility can be achieved.

A more immovative use of sketch maps has been developed by
Moore (1973) who attempted to distinguish between levels of representa-

tion, which he then associated with developmental theories of
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cognition. In this case, no attempt was made to consider what was
mapped, instead the information was used to

"draw conclusions about the comparative internal structurali~

sation and repreSentational abilities of the subjects, rather

than to provide information on how much infermation subjects

had about a piace." (Golledge 1976 p 308)

Another alternative approach comes from the work of Ley (1972)
who asked youths to define the places within their home area that
they would not venture in to and then asked them to show where they
were on a map. He found that many of +he places so described had
never been visited, which reveals important gaps in an individualls
spatial knowledge and also some explanation of individual bias in
spatial preferences.

The final category of study represented in Golledge's diagram
are described as 'indirect judgemental tasks'. In using such
techniques, subjects may be asked to select adjectives that best
describe their feelings about places and the experimenter then deduces
an individual's or group's knowledge about a place from their r1esponses.
Typical of these techniques are the Semantic Differential technique
first developed by Osgood, Suci and Tannenbaum {1957) and demonstrated
in the study by Golant and Burton (1976). Osgood (et al) describe
this method ag follows,

"We provide the subject with a concept to be differentiated

and a set of bipolar adjectival scales against which to do it,

his only task being to indicate for each term the direction of

his association and its intensity on a seven point scale. The

crux of the method, of course, lies in selecting the sample of

bi-polar terms. 1Ideally, the sample should be as representative
as possible of all the ways in which meaningful judgements can
vary and yet be small enough in size to be efficient.¥

(Osgood et al 1957 p 20)

This is an example of a 'multi dimensional! scaling technique
which was referred to earlier. Such an approach attempts to impose
a structure on the information obtained by examining paired comparison
Judgements made by individuals about places in an environment.,
(Golledge et al 1975). In this method, individuals are asked to scale
the degree of separation of all possible places in an environment.

The responses are then put in t0 a variety of muiti-dimensional



scaling algorithms and the configurations of these places then
cbtained in diagrammatic form. For example, Golant and Buxrton (i976)
attenpted to assess how umuch knowledge individuals have about en-
vironmental hazards such as storms and floods. What was revealed
was the individual variation that exists in the interpretation of
such concepts. Many subjects had different views of what constituted
a 'flood! or Lerious damage' and emphasises the multi-dimensional
nature of such terms. Tactors such as frequency cf exposure to the
hazard proved to be critical to an individual's assessment. Rooney
(1967) for example demonstrates this. In the North West United
States snowfalls of 4 - 6 inches are generally accepted as typical
winter occurences by individuals and local government. Residents
in Eastern cities however, regard similar levels of snow as exiremely
hazardous and city governments spend a considerable part of their
budgets to overcome what they regerd as a hazardous gituation.
Similar responses can be identified in British reactions to recent
severe weather conditions. t is alsc the case that increasing use
is being made of Personal Construct Theory as a means of eliciting
environmental images (Bannister and Mair 1968, Harrison and Sarre
1971, Donnelly and Menzies 1973, Harpham 1979). Persona). construct
theory is derived from the work of the psychologist Kelly (1955) who
believed that individuals created conceptual models of the world
which they used in deciding on future action. Xelly operabionaliszed
his model of the mind via the Repertory Grid methodology, which many
researchers have used in their investigations into this axea.
Constructs which supposedly represent an individual's perception
of his environment are elicited from subjects by asking them to name
places to fit an interviewer'sdefiniticn, as for example in Sarre's
(1973) study of Bath when he asked for 15 to 20 places important to )
them in their everyday life. In another study, Sarre (1974),reported in
Harrison & Sarre (1976),subjects were asked to supply spesific
places to fit experi menter definitions like: your local pub, your
children's school, the best building in town, the worst eyesore in
the city. The 'constructs' are then arrived at by asking subjects
to discriminate amongst the elements by 'triad! sorting, where they

are asked to consider three elements at a time and to state an
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important way in vhich two were similar and the other different.

This produces a difference in adjectival terus and after some reworking
one arvives at adjectival pairs (which are opposites) and taken as
verbal representations of personal constructs. For example, in the
Bath study, one respondent compared 3 areas, one as Georgian and two

as modern. Sarre elected to change Georgian to old and mcdern to

new to produce the construct dimension 'old ~ new'.

(xiii) Cognitive Maps and Cognitive Mapping

On a number of occasions in the discussion so far, reference has
been made to one particular technique which has been extensively
employed in the research, but about which many guestions have been
raised. The use of sketch maps in one form or snother is a major
way in which research undcrtaken to date has attempted to articulate
individual's representations of their environments. The concept of
a 'cognitive map! the product and 'cognitive mapping the process has
been a direct result of the application of this technigue, and can be
traced back to Toiman (1948) who as explained earlier,in his experi-
ments with rats suggested that they consbtructed 'mental images! of
the maze rcutes they were forced to follow in the experimental sitwation.
Tolwan in fact likened the ratl!s brain to the central office of a map-
making agency. )

"The stimuli, which are allowed in, are not connected by just-

simple one-to-one switches to the out-going responses. Rather,

the incoming impulses are usually worked over and elaborated '
in the central control room into a tentative, cognitive-lilke

mep of the environment. And it is this tentative map, indicating

routes and paths and environmental relationships, which finally

determines what response, if any, the animal will finally

release." (Tolman 1973 p 31)

As defined by Downs and-Stea (1973 p 9), cognitive mepping
refers tc the process by which peopie acquire code, store,. recall and
decode information about the relative locations and attributes of
phenomena in the everyday spatial environment and Sarre (1973) for
example describes a cognitive map as,

"... a model of the environment which is built up over time in

the individual’s brain." (p 16)
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As a research technique, the collectiion of some element of an
individual's cognitive map has tended to require individuals to draw
recall maps often of their immediate enviromment. Within the litera~
ture it is possible to identify twc major sources of criticism of
this approach, Firstly, many assumed that Tolman's map analogy
meant that peopvle actually carry cartographic representations of their
environments in their heads. Psychology in general has been rather
confusing on this point. The inner representation of external reality
ranges from an image in the real sense of a ‘visual duplicate! to an
abstract transformation of the event or scemne. Gibson (1970) suggests
that this might be seen as a continuum, which represents a series of
related multi channelled storage-recall systews which are availeable
to the individual depending upon the demands of the situation.

Kaplan (1976) is adopting this interpretation, when he envisages the
brain as a series of layers. The first layer receives information
about featvres in the environment from the sensory analysers and
constructs a model closely tied to this sensoxry experience. The
second layer receives input from the previous layer and would come

to contain a model of the model of the environment and in this way we
develop representations of classes of objects and regions. Layers
then become progressively more absiract, less tied to sensory ex-
perience, with an organisational structure weaker than the previous
one. Higher layer representations will tend to develop later argues
Kaplan, since their input is largely from lower layer representations
than from feature analysers. The proposed mechanism, which dervives
from studies of information processing, Kaplan suggests achieves
considerable economy of storage. Neisser {1968) regards seeing and
visual imagery as employing the same mechanisis which are integrally
linked to short and long term memory. Initially a scene is retained
in image form as part of short term memory but then decoded azd
abstractly transformed into neural comnections to become part of the
long term memory. To some extent therefore it is possible to conceive
of individuals as carrying pictures in the mind, as Gregory (1966)
suggests,
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"We do have 'mental pictures!, but this should not suggest that

there are corresponding electrical pictures in the brain., It

is possible to represent things in symbols (Gibson's apstract

transformation, Bruner's iconic representations) but symbols

will generally be very different from the things represented.

The notion of brain pictures is conceptually dangerous. "

The extent to which the visual system is able to hold pictures
is to some sxtent plausible therefore, but the extcnsion of this
facility to retain complex systems of cartographic connections in
space is moxe difficult to accept. Graham (1976) questions where
such maps are likely to be stored and suggests that it is ridiculous
to suppose that it is possible to find such patterns imprinted on the
brain. Maps are not the kind of things, she says, that cne finds
during a surgical operation. As a result Graham, like Gregory,
considers the ccncept of a mental map as conceptually limited.
Research undertaken so far has not vroduced an acceptable theoretical
basis and this she suggests is a direct result of the basic incoherence
of the central concept. It does seem however, that Graham's criticisms
are aimed at a more metaphorical interpretation of 'mental maps! as
was suggested earlier, (p64) rather than a consideration of the
concept as a useful descriptive tool in the investigation of individuals
environmental perceptions, and the sketch map technique as one ’
method by which it is possible o collect some information about
individuals envircnmental knowledge.

_ A second major criticism of the recall map technique, is the
assumption that an individual’s understanding, knowledge or feelings
about an environment can be realistically portrayed in representative
detail within a sketch map. Ability to draw or respond to cartio-
graphic maps depends to a great deal on education and thus a response
to cognitive mapping exercises may be an imperfect representation of
spatial cognition.

Gold comments (1980) (p 112 and 224) that if researchers arve
not careful such exercises become a test of map comprehension rather

than a true measure of aspects of individual's environmental knowledge,
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"Tn the case of freehand sketch maps, the finished product

may tell more abouit cartographic skills than externalise the

cognitive representations of space that are in the respondents

mind." (p 244)

Catling (1979 p 7) sums up the various limitations that have been
described for children's cognitive maps
1. The child may not be able to display his understanding in a

conventional fashion. (Siegel, Kirasic and Kail 1978)

2, He may be constrained by the act of trying to represent a large
scale space on a smaller sheet of paper. (Herman and Siegel
1978)

3, He may lack the manipulative ability to draw well. (Webley 1976)

4. Detail may be excluded which would have been noted in an alterna-
tive method of eliciting recall information. (Spencer and Tloyd
1974, Spencer 1973)

5. The way the child constructs the drawing may influence its final
form. (Biel and Torrell 1977)

6. He may have limited experience of the particular environment and
therefore find it difficult to depict the spatial layout accurately.
(Siegel and Schadler 1977)

Murray and Spencer (1979) reiterate many of the comments critical
of the use of sketch maps as a research technique and attempted to
test the hypothesis that differences in cognitive maps result from
two factors. Firstly, that drawving skill is an important variable
and secondly, geographical mobility is of importance. They suggest
that individuals who have experience of a considerable number of
places develop an approach to both novel and familiar areas which
allows for a rapid,structured and efficient ‘'imaging'! of such places
and as a result they are able to produce better cognitive maps than
those people who live predominantly in cne location. It was also
argued that the map task is likely to influence the resuiting product
and since most research has employed only one mapping task, Murray
and Spencer elected to use a range of tasks, in an attempt to tap
individual’s abilities rather than 'sub-sets of information that
subjects possessed.! Respondents were therefore asked to produce
five maps of vastly differing environmental scales, as well as a

drawing of their own homes with which to compare the meps for drawing
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ability. The five meps requested were of the immedizte locality,
the town, a route map, a regional map, and a world map. The sample
sbtudied were representative of highly mcbile, of medium mobility
and low mobility individuals., The results confirmed that geographical
mobility was a significant influence on the maps produced when analysed
in terms of Organisation, Featuces displayed and Complexity of inter-
relationships displayed. As expected, basic drawing sbility was also
found to be significantly related to mapping ability, but whilst
drawing ability is related to performance on the mapping tasks it
only accounted for between 10 and 25% of the variance between in-
dividuals which suggests that the importance of this relationship
should not be overstated. They concluded,
"The use of mental mapping techniques to examine the individual's
envivonmental cognition has already received mach criticism ,.,
and the present paper, in showing that basic drawing ability is
an important intervening veriable in mapping, could be taken
simply as another such criticism, We believe, however, that for
most subjects in our study, even if the tasks proved difficult,
they also involved and did indicate something of the considerable
differences that exist between high - , medium - ; and low -
mobility individuals in their construing of the local and (more
psrticularly) more distant environments. Mental mapping
techniques may be flawed, but they do reflect differences in
the skill of'cognising the environment which could only other-
wise be brought cut by laborious interview or guestionnaire
teclmique.” (p 391) '
Like Mvrray and Spencer, Wood and Beck (1976) questioned whether
sketch maps are capable of genersting data reflective of anything
but the ability of the mapper to cope with a set task and comment
that in the light of criticiems described, it is surprising that the
technique has survived. They accept, however, that a sketch map can
be used to convey a considerable amount of informstion and could
reveal much of a respondent's knowledgb if be was able to communicate
with confiderce through this.medium. Wood and Beck believe that the
reason why commmication through sketch maps is not as successful as

it might be is because of a lack of clarity over the symbolisation to
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be used. As a result they have developed a mapping language des-
cribed as 'Envirommental A' which they employed in studies of American
teenager’s perceptions of cities visited for the first time. (wcod
and Beck 1976 b). The 'language® consists of a vocabulary of signs,
marks and name labels for points, lines and areas within a city, as
well as a get of rules for manipulating these syubols. They comment,

",.. there is no way for the group or most subjects in mest

cognitive mapping exercises to communicate what they know;

not only of the connective structures of which they must at

some level been aware in order to navigate the city in question,

but of anything more elemental or symbolic at all. Before a

sketch mapper may be expected to communicate something to a

researcher he or she must be taught a language that both under-

stand. Any work investigating reported cognition of large
scale environments employing sketch maps as primary data must

bear this in mind." (Wood and Beck 1976)

Lynch (1976) however, commenting on this technique argues for
instructionless mapping, since it produces maps of lesser compara-
bility but without any imposition from the researcher. The researcher's
language obviously changes the way a mapper might see the environ~ -
ment. Prince (1976) makes similar comments,

"Your approach to the techniques of mapping sre, it seems to mé,

heavily authoritarian. It is simply not true to assert that

maps are unintelligible unless they obey a set of grammatical
rules (like a language) or theorems (as in maths). Pictograms
of very idiosyncratic comstruction may be read by all soris of
people without too much formal teaching. How much of vhat is
represented in the maps is Wood and Beck difected and how much
is spontaneously kid-directed? Would the kids in Loxrd of the

Flies have set about mapping their island in the way you re-

commend? Can you say what the kids discoversd for themselves

from the experience?.” (In Moore and Golledge 1976 p 352)

Lynch (1976) suggests that a map however naively drawn indicates
many things., It can be looked at he says for the sequence in which
it is made, its comnections and its gaps, its style, the particular

things graphically emphasised and those left out, the evidence of
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indifference or emotion, the variance in detail, the confidence or
timidity with which different parts are drawn, the total structure
and even to some‘eitent the scale distortions (although the purpose-
ful communication of distance and direction in a map is a special
skill, which usually requires special teaching). A disconnected or
distorted map does not necessarily indicate an unco-ordirated image,
instead Lynch (1976) believes that the very unfamiliarity of the task,
like the unexpected guestion, releases impressions that might other-
wise have been surpressed. It is also the case that it is often
ignored that verbal communication is also difficult for some people.
Sketch maps offer an slternative and are usually only one means by
which information is obtained.

Criticisms such as those described can be made of all methods
of recall map reconstruction, whether drawn, verbalised, modelled or
enacted in the original environment. As Catling (1979) suggests,
such comnents are valid if care is not taken to assess any recall
sketch map in the light of such criticism and more recent ressaxch
has attempted to do just that. (Nagy and Baird 1978, Biel and Torrell
1977, Bycroft 1974).

Bycroft's (1974) major criticism of the use of sketch maps, is
the lack of objectivity in the analysis of the finished articles.
To overcome this problem Bycroft incorporated five major ways of
assessing the maps, which were undertaken bty a panel of judges.
The Tirst technique was a 'wholistic! sorting to differentiate
generally amongst the maps. The judges were provided with standardiéed
criteria by which to undertake this analysis. A second technigue was
based on a Goodenough ~ Harris (1963) type checklist of children's
drawings 'and for the area studied three detailed‘accuracy checklists
were constructed. The remaining three forms of analysis had their
origins in the cognitive mapping literature. The first, after Apply-
yard (1970), involved the sorting of drawings based on their content,
and the second, again after Appleyard was based on the structure of
the drawings. The £inal technique was based on Ladd's (1970) represen=-
tational criteria, of 'pictorical'!, 'symbolic! or 'abstract! (map
like) categories. Again for each of these the judges were provided

with standardised criteria by which to categorise the maps. The
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ratings given by the four judges on each sorting task were inter-
corrclated, both to provide credence to the objectivity of the
sorting procedures and also as a means of establishing a single

gcore on each measure for each sketch map based on the pattern of
sorting of the four judges used. TFactor anclyses of Bycroftls study,
which attempted to relate cognitive mapping ability to spatial and
general ability, revealed three major factors. Firstly, that general
ability was of considerable importance for the types of map produced
and secondly factors of environmental familiarity were of importance.
(eg Residential location and length of exposure) which could be taken
te¢ contradict the results of Murray and Spencer 1979. The final
point, and probably of most significance for 'cognitive mzpping' was
the discovery of an Urban Spatial Ability factor, which Bycroft
suggests gives impetus to the contention that previous cognitive
mapping measures have confused process with product,

"They have tended to treat elicited skebch maps as typologies

reflecting imner representations rather than pfotocols resulting

from immer processes." (Bycroft 1974 p 75)

Downs (1976) makes a similar distinction and argues that it is
essential to recognise a separation between cognitive mapping as a
process and the cognitive map as the product. He also warns geo-
graphers of the tendency of their background in cartography to allow
the metaphoric nature of cognitive maps to domirate thinking abont
the form and function of the cognitive map. Downg believes that by
emphasising the process, and concentrating on the way aspecis of the
épatial envircnment are learnsd and come to be understood, will
reduce the need to conteive of cognitive maps as actual maps in the
mind. Cognitive maps are gesnerated to serve a purpose and do not
necessarily exist in a given structured form., What does exist are
sets of information and sets of rules for generating maps and it is
to this that Downs suggests we should turn our attention.

"... we should treat much of the conventional wisdom of cogni-~

tive mapping with a healthy degree of scepticism, since it lacks

supporting data of other than a personal, introspective nature.

It is especially true that we lack solid evidence as to the

unfolding of the cognitive mapping process in a temporal context."

(Downs 1976 p 69)
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Catling (1978) however, argues that asking children to draw
tcognitive maps' can serve three important purposes. Tirstly, as

a diagnostic instrument, which provides insights inte the child's

perceptions, representations and levels of learning. Secondly, as

an instructional activity which can be utilised by the teacher to

develop children's cartographic abilities and their spatial and

envirormental perception. Finally as an Informative guide as to

the focal points of the local euvironwent. What are the features
and places of importance for the child? Catling also points out that
the type of question asked will influence the type of map which is
produced. For example 'Draw a map of the way you come to school!

as opposed to 'draw a map of the way you come to school and the areas
you pass through, putting on and naming all those features you can
remember or you think are impcortant!

Blsut and Stea (1971) suggest that children are able %o engage
in many of the fundamental processes of map making and map reading
such as rotation from horizontal to vertical views, reduction in
scale and abstraction to semi-~iconic signs long before they are
exposed to traditional maps. Further,Hart (1979) demonsitrated that
children can use maps to solve simple navigational problems. With
very young children, their limited graphic and linguistic 8kills, it
is accepted by Blaut and Stea, does raise considerable difficulties
for the research, but Bruner's comments seem particularly apposite
here,

"We begin with the hypothesis that any subject can be taught

effectively in some intellectually honest form to aay child at

any stage of development." (Brumer 1963 p 33)

More recently Catling (1979) has argued that it is perfectly
feasible for young children to understand and use maps, provided you
approach any mapwork with the children's developmental stage in mind.
Blaut and Stea (Blaut, McClearly and Blaut 1970, Stea and Taphanel
1975) have proposed two hypotheses about the developument of cognitive
mapping abilities in young children. They axrgue that the construction
of any cognitive representation is based upon a set of three cognitive
transformationgy Scale, Perspective and Abstraction each of which can

be hierarchically described as seen overpage.
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FPig. 10 The Criteria of Analysis adovted by Klett and Alpaugh

Five Point Rating Scales of Developmental Transformation of Scale,

Perspective and Abstraction

1. Scale
i Subfocal: own immediate personal space (point--like)
ii Focal: what an individual could see about him
iii Local: ‘area experienced over time (not all elements
could be seen at once)
iv Valliudinszl: displays concept of valley as whole (surrounded
by mountains, valley lower than surroundings, shape)

f Macro: valley represented as part of some larger system

2. Terspective
i Ground level: view as seen from ground (line of sight parallel
to ground)
ii Mixed: some elements viewed as from ground, some viewed as
from a point above ground
iii Downward oblique: wview isg consistently from a point zbove
the ground (line of sight at acute angle with ground)
iv Partially overhead: some elements viewed from overhead and
some viewed in downward oblique mode
v Mainly overhead: almost 2ll elements viewed from overhead

(1ine of sight perpendicular to ground plane)

3. Abstraction
i Realistic: attention paid to detail (much effort made to make
things look like they are); for example, windows in buildings
are put in regular rows ’
ii A: intermediate class between realism and abstraction
(combination of both) _

iii Schematic: sgtill some attention to detail but things are
more represented; for example, buildings still look like
buildings but windows are randomly distributed

iv. B: intermediate between schematic and symbolic

v Symbolic: very littlé attention to detail, things are
highly represented; for example, buildings are just squares
with no windows.

(Klett and Alpaugh 1976)
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Blaut (1970) further hypothesised that the abilities required
to achieve each of these transformations are all associated, so that
they will be approximately the same at any given point in a child's
developmental sequence, but accepts that in the early years one would
expect the developmentally 'primitive' itransformations of scale and
perspective to develop earlier than abstraction. Klett and Alpaugh
(1976) attempted to test these hypotheses with children aged 6% years,
9L years and 10} years. The resulting drawings of the San Fernando
Valley were estimated by a jury on each of the three ratings., If
there was a majority opinion a drawing was assigned that rating. If
there was no majority opinion the drawing was discussed by the jurors
until a majority opinion was achieved. Using these scores iv was
possible to test Blout and Stea's hypotheses that the ability re-
lated to each of theze transformations should be about the same at
any given point in a child's development and that the younger chil-
drents drawings would be found to be developmentally primitive and
rated higher on the scale and perspective ratings than the abstract
rating. .

Each of these hypotheses were confirmed at the 1% level, more
detailed analysis showed that a greater proportion of the younger
children achieved higher levels on the abstraction scale than the
scale and perspective categories. There were also more 9 year clds
in the upper levels of all categories than classic developrent theory
would lead one to anticipate. One possible explanation offered by
XKlett and Alpaugh is that development is achieved and stabilises
earlier since in a mobile society travel is emphasised and even young
children are exposed to considerable spatial experience. Interestingly
in a follow up study, Klett and Alpaugh identified a decline in level
of achievement beyond the age of 9 which they attribute to a variety '
of reasons. Firstly, as argued strongly by Balchin and Coleman (1965)
the school pays relatively little attention to the development of the
skills of ‘graphicacy!. Secondly the request for a sketch map could
result in the child emphasising features in their environment as a
description of perceptual space rather than a representation of their
understanding of conceptual space. Thirdliy they also find drawing a
difficult medium of expression and finally for young children, space
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is primarily understood in terms of personal activity. At about the
age of 8 or 9 there is a move away from egocentrism, from a concrete
and personal space, towards one that is mecre static, abstract and
impersonal. The decline in achievement identified by Klett and Alpaugh
may have arisen as a result of these changes, as the child re-orientates
his spatial understanding.

(xiv) The Development of Environmental Knowledes and Understanding

Within the research of Blaut and Stes and Kleit and Alpaugh it
is possible to begin to detect the influence of general theories of
cognitive development, which has been another approach to environ-
mental cognition which has shown consideratle promise (Gold 1980).

In particular such theoretical frameworks have beea used to explain
the process by which cognitive maps are produced.

The theories of Piaget and Werner for example are based on the
evidence of extensive empirical study and systematic observation of
children and suggest that as the child grows he will have a view of
the world and have developed levels of spatial understanding that are
qualitatively different from vhen he was younger. Spatial learning
therefore is not merely a question of acquiring more spatial information
but also of developing and expanding sophisticated schema within which
to organise this information. _

Hart and Moore (1973) and more recently Moore (1976) proposed
a framework within which the various ideas of Pisgetv and Werner
might be applied to large scale spatial contexts. Within the litera-
ture on developmental psychology, Moore identifies six fundamental
principles for an environmental theory of development. Firstly,
spatial knowledge isneither innate, nor a result of passive copying
of reality, but in line with Kant's philosophy results from an indi-
vidual actively constructing his view of reality through direct contact
and active involvement in the world. Secondly, spatial cognition
itself develops as a result of the dynamic interaction between the
internal mental characteristics brought by an individual to a situation
and the demands that the situation makes upon that individual. Third,
Moore emphasised the importance of the child's active exploration of
his environment in the learning process, with cognition arising out

of the transactions between the child and his environment.
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Fourthly, spatial knowledge builds upon existing cognitive structures,
suggesting that cognition is likely tc be influenced and interpreted
in terms of past experience. A fifth important feature is that
there are likely to be qualitative as well as quantitative changes in
a child's spatial cognition over-time, with more complex sitructures
replacing, or expanding the simpler ones of earlier years. Finally,
our understanding of the more advanced levels of spatial knowledge,
will only resuvlt from a comprehension of the prccess of development.
Moore, it =eems is suggesting that process is of greater importance
than product; a tenet which was discussed sarlier in terms of cog-
nitive styles and also made earlier in terms of cognitive maps.

Central o Moore's interpretation is the Piagetian concept of
adaptation and the overall 'equilibration process'. This process
monitors and aids the development of intellectual functioning from
the lower modes of biological and reflexive functioning, through
action oriented and perceptual functioning, to highér modes of con-
ceptual and symbolic functioning.

The key to learning in Piagetian terms is adaptation and ali-
though intrinsic to all human beings, it is not intelligence itself
that is inherited but a mode of intellectual functioning composed of
two functional invariates assimilation, the process by which the
individual forms schemata of the outside world and accommodation,
the readjustment of schemata to cope with assimilation. The balance
between them ig called equilibrium.

‘ Hart and Moore (1973) offer the following framework within which
to understand the growing development of spatial processes. As can
be seen in the diagram overpage they rely heavily on the Piagetian
stages of development generally and the concept of space in parti-
cular., During the sensorimotor period from O - 2 years on average,
the child can visualise things only in terms of actions that are
performed on them. Space is viewed egocentrically and although
there are the rudiments of understanding distance and direction,

the child lacks the ability to represent space conceptually. In

the next major stage that of pre-operations lasting from 2 - 7 years,
the child's image of space is un-cordinated, based on memory of
previously manipulated, or perceived objects.
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Fig II. & DIAGRAMMATIC REPRESENTATION OF UHE DEVELOPMANTAL MATURE OF
ENVIRONMENTAL COCNITION. (Fart and Moore I973.)
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(After Moore 1976 p 149)

By Concrete Operations, the child is able to conceive of space
apart from his actions in it, but his thinking is still tied to
real or represented objects. In the final stage it is possible to
conceive of space entirely in the abstract, without representations
being dependent upcn real actions, objects or spaces.

There is also a developmental sequence for the way in which
the child learns to construct spatial relations (Piaget 1956)«

From the age of two the child gradually learns to master topological
principles which are concerned with relationships such as order,
proximity and scparation and whether things are open or closed.
Later, projective space introduces perspective and the inter-—
relationship of objects as seen from different viewpoints. This

develops in general from about the age of three and evolves alongside
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the understanding ol topological principles, although it is not until
about the age of twelve that the child fully learns to co-ordinate
perspectives. FEuclidean principles emerge from about the age of four
end progressively develop towards a culmination in early adolescence.
The child gradually recognises the metric properties of space in-
cluding co-ordinates, accuracy of distance and proportional reduction
to scale. By the end of the formal operational period the child will
have attained a cc-ordirated system which incorporates Euclidean
principles alongside those of topological and projective. Moore
(1976) has subsequently extended his conceptualisation, incorporating
the Piagetian description of development, to the way adults learn
abeut new spatial envirvonments. (Moore 1976)

The relationship between micro-spatial understending and that
of larger scale enviromments of course is of questionable validity, as
is the application of a description of the development of children's
spatial understanding to adult conceptualisations. As Gold (1980)
suggests, adult cognition has a much grealer inferential capacity
than is found in children, which may well produce gqualitative differences
in the developmental process. It is also important to recognise that
Piagets research is not without its critics and recently many of his
basic premises have come under considerable scrutiny. (Kuhn . 1979,
Boden 1979, Smedslund 1978, Brown and Deforges 1579, Anthony 1978,
Sigel and Brainerd 1978). Piagets ideas have been criticised for
being too mechanistic and for indicating what the child is unable to .
do, rather than what he is capable cf. This is nicely summed up in
the title of a recent article by Duckworth (1979)

"Either we're too.early and they can't learn it or we're tco .

late and they already know it: The dilemma of applying Piaget."

(» 297)

Bryant (1974) and Donaldson (1978) are particularly critical of
Piagets discussion of the egocentric nature of children's thinking,
especially during the late pre-operational period. In terms of the
developuent of spatial understanding, Donaldson raises questions
about the validity of the results of one of the classic experinents

employed by Piaget. In the three mountains experiment, children are
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presented with a mcdel of three mountains of differing sizes and
including verying features for distinguishing between them. The

child is seated at one side of the model display and a doll is

placed opposite him, the child's task is 1o select a picture which
represents the viewpoint of the doll from a range of available
pnotographs., The child therefore needs to decentre his own thinking
and consider the perspective of someone else., Piaget discovered that
in general, children up to the age of eight or nine find this difficult,
and that there is a strong tendency of children aged 6 and below to
select the picture which represents what they themselves see.
Donaldson (1978 P 20) cites an experiment by Hughe; (1975) which is
much simpler than that of Piaget, but which demonstrates that children
as young as 35 years were able to distinguish the viewpeints of others.
Donaldson suggests that the main difference between the two experi-
ments is that whilst the Hughes experiment is clearly understood by
the children, the Piagetian one is obviously not. The mountains

task she argues is too abstract and the instructions too difficult

for them to comprehend, Comments on experiments such as these by
Piaget and Imhelder (1972 and 1978 respectively) suggest that there
are always liikely %o be individual cifferences when compared with a
general descripiion of the form of thought and that such advances ’
are a direct result of the testing experience, where the training

was the necessary stimulus for such advance to be made or simply

that they had developed the cognitive capacities to cope with the
demands of such a situation earlier than the majority.

Other research in to mapping skills and abilities also suggest
that children are able to cope with and co-ordinate perspectives, -
earlier than Piaget's ideas might suggest. As described earlier,
the research of Blaut and Stea (1971) suggests that mapping can be
achieved in a rudimentary form at the age of three. This was demon-
strated when the children were engaged in toy-play activities, building
town scenes and then comparing them with aerial photographs.
TFishbein,Lewis and Keiffer (1972 p 32) offer an important critical

comment on the research of both Piaget and Hughes,
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n. .. that one should be extremely cautious in applying age

designations to any stage of thinking ... (methodologically)

we have always asked the child to identify the viewpoint of

another human being, whereas the other researchers have asked

the child to identify the viewpoint of a doll. The latter is

in the realm of the hypothetical: !'If a doll could see! or

tif a doll could take a phetogreph!. Dolls cannot see or

take vhotographs, yet the child is asked to assume that they can.

If young children have difficulties in dealing with the abstract

or hypothetical, but can readily deal with the concrete .., then

methods which employ dolls instead of people should prove Lo be
more difficult for these children."

Despite the criticisms levelled at Piaget's ideas, it is still
the case that his contribution to child development is unparalleled.
He has provided a very detailed framework, of spatial understanding
in this instance for researchers to work from. As Brumer (1972)
and Brown and Desforges (1979) comment, Pisget's major contribution
is likely to be in the direction of questions which he has raised
for others to study, rather than his deécription of the developmental
process. It is the case that a number of researchers have followed
Moore's lead in using Piaget's ideas. Acredolo (1976) Wood and Beck
(1976) and Kates and Katz (1977) have adopted developmental theory
to examine large scale spatial envivonments and Catling (1978, 1979)
has attempted to relate the development of cognitive mapping ability
(the process) and cognitive maps, (the product) to a similar model
as that produced by Moore.

Catling (1979) suggests that whatever the context, the process
of cognitive mapping is the same, The extent to which a child can
acquire information about a given place or arez and his ability to
use this knowledge appropriately depends on his level of cognitive
mapping ability. Catling attempts to construct a framework to
describe the development of this ability; he hases his suggestions
on a variety of sources. (Piaget and Inhslder 1955, Shemyakin 1962,
Hart and Moore 1973, Siegel and White 1975, Moore 1976, Sicgel,
Kirasic and ¥ail 1978 and Hart 1979). From this evidence it seems

that there are four main stages through which cognitive mapping
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ability evolves. Adopting a Piagetian descripticn, Catling refers

to the initial stage as that of Senscori-motor spatial setion, which

occurs during the early months of life and is characterised by the
infants' exploratory movements around his enviromment. It is the
stage of initial physical and perceptual interaction with the spatial
world. As yet the child is unable to internalise his experiences

and his spatial awarencss is momentary and his movements haphazard
and unco-ordinated. Once he can walk he can explore for himself

and begins to initiate interaction. At this stage, the child has

not yet begun to draw, but with the development of the ability to
internalise his acticns through representational thinking, he attempts
to draw. His initial efforts gradually evolve into intelligible

representations during the next stage of Egocentric Spatial Perception,

when he is able to retain an image of a feature, or event and an idea
of its location in its absence. (Bruner (1972) describes this as
iconic representation). This stage is characterised by the develop~
ment of a frame of spatial reference which is based upon the child
himself. He sees feabures in terms of a direct link tq himself, or
a self-substitute such as his home, room or toys. The essence of this
stage is a sequential ordering, which originates from within the child,
topological structures dominate and specific location and direction
are unimportant (Moo:e 1976, Shemyakin 1962, Siegel and White 1975,
Hazen, Lockman and Pick 1978). The child's earliest attempts at
depicting environmental relations in recall sketch maps reflect these
capacities. They are topological, with the home often as the focal
point. Maps tend to be highly personalised and relationships such
as relative location, distance and direction unimportant. Features
are often drawn as pictures and those features shown are usually those
of most immediate pertinence to the child. Those without meaning, or
of limited experience, are ignored, but it doesn't mean they are not
known.

Increased experience of the immediate environment and indirect
contact with a wider world moves the child towards the third stage

of Objective Spatial Cognition, when the child comes to realise that

relationships between features exist without his presence. The child
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at this stage has a well developed knowledge of areas with which he
is familiar, but is poor at co-ordinating relationships which might
exist betwsen these areas. As such he possesses a reference system
which is only partly co-ordinated because as yet he is unable to
relate parts to the whole. As suggested earlier, Moore (1976)

argues that the individual's 'thought space! can be conceived of as
containing 'objective clusters', in that he has an objective idea of
their internal relationships even though his understanding does not
extend to ‘'cluster co-ordination'. Maps produced by children at this
stage include more sophisticated patterns of relationships and are
more clearly portrayed, although pictorlial representation still tends
to dominate. There is still an element of egocentricity, but the
child demonsbtrates a realisation that features exist outside and
beyond himself., Known places are connected and some parts of the
map are well co-ordinated. It is still the case however, that
personally significant features can be over-exaggerated. This stage
of map drawing ability comes at a point when the child's cognitive
nepping ability, that is the process, is entering the final stage of

Abstract Spatial reasoning, when the child realises that the map

concept involves the representation of patterns and content from a
vertical perspective. Initially, however, he may still be acquiring
standardised map conventions, Generally the co-ordination of
relationships is sound and proportional and distance relaticnships
are more accurate, but with some cver-and-under- estimation. There
can often be a mixture of elevated and vertical viewpoints, with more
complex features presegted pictorially., Many researchers have
comnented on the use of pictorial representation as opposed to con;
ventional symbols (Commer 1969, Spencer 1974). Goodnow (1977)
suggests that in drawing a recall map, the child or adult is attemp-
ting to portray the spatial layout of an area, as if seen from above.
To do this successfully three problems have to be overcome. Firstly,
the individual has to recognise that the envirorment will look
different. He has to also work out how it looks different and finally
must decide how to show this on paper, in a way that communicates

this viewpoint acceptably. As Catling (1979) suggests,
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"In effect, the child has to present an equivalent view of the

enviromment, This may well be one that he has never considered

before. He finds himself challenged to depict relationships

he has not, perhaps, conscilously realised. So, he may well

fall back on what he can do and employ equivalents he may have

developed earlier such as drawing stereotype elevation views

of building to show what and where they are." (v 8)

Often when questioned, the child is clesxr that you can only
see roofg from above, but since he has no alternative way of portray-
ing this view he utilices what he koows and includes mixed elevations.
This is a transition stage, the ability to correctly represent symbols
and plan form emerges after this in the period of Abstract Spatial
reasoning when the reference system is abstractly co-ordinated and
hierarchically integrated. He is able 1o visualise an erea and
successfully relates each of its constituent parts to the whole.
At this ctage the individual can analyse and assess gpabizl situationas
without the necessity of direct experience. Hig thinking therefore
demonstrates the ability to apply abstract reasoning (Piaget's Formal
Operations) in a spatial context. The recsll maps at this level tend
to employ conventional techniquzs to display information. The indi~
vidual is aware of the selective and purposeful nature of maps and
can locate features accurately and show size and distance in correct
proportion. Although, perhaps not entirely conventional as in 0.8,
or Atlas maps the resultant product may be described as a itrue napt.
A recall map at this level shows that the individuszl concerned is
able to rationalise content in terms of the instructions given, can
abstract himself to produce an aerial map correct in terms of
structure and features, and is able to commmnicate this information
in a meaningful and conventional form, In an earlier piece of re-
search, Catling (1978) presented a diagrammatic representation of
the process and the stages of map representation. As can be seen in
the diagram below, he bases his analysis here on the Piagetisn des-
cription of the stages in the development of the concept of space and
attributes typical mop types to the varying levels of Topological
Projective and Eucllidean understanding. Empiricsl Research has

revealed that each of these map types are distinguishable within a
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sample (Conner 1969) and althzugh mental age is of considerable
importance in terms of level achieved, experience with maps and

range of environmental interaction are alse of considerable importance.
(Piaget 1956, Uzzel 1976).

Fig. 12 Stages in the Development of Cognitive Mop Representation
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Catling (1979) alsc argues for the importance of careful
assessment of recall maps. Much previous research he believes has
tended to confuse the differeht representational elements in their
evaluation. As suggested earlier he identifies three main elements
to a recall map, each of which needs to be evaluated separately.

Firstly, he suggests, recall maps can be assessed in terms of

their Cartographic Representation, the extent to which they conform

to cartographic norms. This however, should not be confuséd with
questions about the extent of an individual's spatial understanding

which would be evaluated in the second category Spatial Representation.

This considers +to extent to which an individual is capable of
communicating his understanding of the structure of spatial relation-
ships in a graphic context either tovologically, projectively or by
displaying a Fuclidean understanding showing location distance and
direction accurately. Finally, Catling argues that recall type sketch

maps are also statementsof Place Representation, since they display

knowledge of, and reaction to an area. Vhat is included will probably
depend on familiarity and how it is noted may provide some indic ation
of feelings associatved. It is also important to consider why things
are excluded. Does it mean they are not known, unintentionally
excluded, or thought to be unimportant for the specific task in hand.
Or as Ladd (1970) suggests, is it because of fear of entering a
particular area, or that one is prevented from doing so? Of course
one needs to be careful in distinguishing between these elements and
a map which is conventionally drawn may be assessed to be of a higher
level in all categories than is actually the case. Similarly someone
unfamiliar with an area may produce a map which would be assessed
at a lower level than greater experience would indicate. It would
appear that 'talking? to the mapper is essential.

Despite many of the reservations discussed here the problems
should not be over-emphasised. Recall map drawings are important
ways of representing kuowledge and understanding and provided they
are carefully assessed, in conjunction with other techniques, they
can provide considerable information about an individual's knowledge
of his enviromment and what is important to him, as well as some

evidence of his abilities to reconstruct and communicate hiz view
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of the world at a given time. As Pocock (1979) comments,

"The elicited mental map tells us something about the environ-

ment, the respondent and the underlying cognitive processes ...

within the context and constraints of the actual eliecitive

technique used." (p 282)

Goodey (1971) supports this assertion and comments that once
we can accept the idea that the map which does not conform to standardi--
sed conventions is not 'wrong' and once we can discuss maps and plans
produced by the 'untrained! in the same way that many parents view
their children's paintings and drawings (as an interesting personal
expression rather than an accurate representation), then we have at
our disposal a most promising techmique.

Cne final eiement which requires discussion, is the means of
scoring cognitiwve maps, Bycroft (1974) in his review of research
associated with the analysis of children's drawings, refers to the
work of Martin and Damarin (1951) which isolated three mzin types of
analysis which Bycroft argues are consistently demonstrated throughout
the cognitive mapping literature. They are:

1. The analytic or quantitative analysis of detail which correlates
with chronological age, and most highly of these three factors, with
intellectual ability.

2. The comparative or qualitative method which measures the symmetry
and proportion of the drawings as a whole and most probably correlates
highly with spatial ability.

5. The presentation cf the drawing in terms of stroke and repre-
sentation.

Bycroft comments,

"All have parallels in sketch map scoring methods currently

used in Environmental Psychology, to such an extent that it

gseems redundant to reiterate the highly probable relationship

between cognitive abilities and what have been traditionally
termed cognitive mapping measures. ILadd's (1970) measure is

essentially representational (3, above), Appleyeard's (1970)

and Moore's (1973) is qualitative (2) and most of the cognitive

mapping studies since Lynch (1960) have included some measure

of accuracy or detail (1 above)." {p 29)

1286



(xv) Children's Percentions and Understanding of their envirorment

Uzzell (1976) argues that it is perfectly justifiable to consider
childven's perception of the environiment as a topic in its own right
as there do seem to be important differences between adult and children's
conceptions, Maurer and Baxter (1972) for example comment,

", .. although children's imagery bears some relationship to

adults, there are ... impressive differences. There is a

quality of intricacy and attention to detail not found in

similar adult tasks ... the individuality of houses, interest

in animals, the unnerving confrontation with huge streets and

bothersome trains ... gives an interest and vitality lacking

amongst adults."

Iynch (1960) demonstrated that adults tend to concentrate on the
larger details of their enviromment, with little or no rwention of
colour, sky, wall materials and items above ground level, provably
because such detail is irrelevant in their eyes for the task in hand.
Streets often appear as barriers in adult maps. Bishop and Foulsham
(1973) demonstrated that landmarks for children are those that are of
the greatest significance to them and that architectural elements
have very little importance. DBishop and Foulsham also found that the
maps of primary school children tended to be rather pictorial and not
very comprehensive, Consideration of scale was limited, but direc-
tional sense was clearly demonsirated. In their study of two vrimary
schools an interesting factor which emerged was associated with the
complexity of the environment in which the children lived. The one
school environment produced maps which contained a high level of
fcommectivity' between the elements of the children's maps. The
particular area was one which was physically more consistent, with
a very clear organisation of road and path networks. This is obviously
more 'imageable! in Lynch's terms. On the cther hand, the low
fconnectivity! of the elements of the children's maps in the second
school Bishop attributesr%he complexity of that particular area with
a great deal of isolated environmental cues and often meandering
routes. '

Bishop followed up this study with a similar experiment in

London with 9 year olds, who produced considerashly less pictorial
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maps, which were more-comprehensive. Bishop suggests this might be
attributed to the greater sophistication of London children, or more
probably to the contextual situation in which the children live, a
tightly ordered lay out of streets, This study also included a
consideration of secondaxry school children, winose maps demonstrated

a definite move away from pictorial representation, which demonstrates

a developmental growth of skills in association with age. It was

8t111l the case however, that some of these children were neither
consistent nor comprehensive. The most marked differences wexre

those between the sexes. Boys were generally less consistent, but

less pictorial and more diagrammatic, Gixrls tended to incilude considera-
bly more detail. Bishop suggests that the girls were able to produce
better maps than'the boys in general, but with less use of diagrammatic detail
and conventional mepping techniques.

Bishop also noticed thet the primary schcol children have a clear
image of routes and are clearly conscious of staging posts, of im-
portant features and objects along these routes. With age, the number
of objects decreased. Bishop suggests that it is unlikely that the
older children forget these. What is more likely is that they are
responding to the demands of the task, providing what they think is
required, whereas primary children he suggests are too egocentric for
that. Sieverts (1967) and Hart (1971) found that secondary school
children employ 'categories! to a greater extent than younger children.
That is, with increasing knowledge categories become more inclusive,
away from-an egocentric descriptive to a more abstract classification
system.

In his study of Harwich, Bishop (1973) found that for secondary
school children large landmarks emerged to be of minimal importance
and again in association with practical use. Thus the toilets in
front of the lighthouse assume more importance than the lighthouse
itself in the children's maps. The telephone boxes were mentioned
by many, as were the pubs, yet the school and church got a low response.
As one might expect, the sweet shop attains a high score. Several
children named.all the shops in the High Street and the roads leading
off in the right order, where the system became more complex, some
are omitted, or the system is simplified. as is demonstrated in the
recent study by Byeme (1979).
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Bishop raises an interesting point about the maps of 11 - 13
year old children in his sample whose maps tended to include a high
level of conformity to group norms. They are told what is acceptable
and what is not, and 'art and the picturesque' in maps is certainly
to be avoided. Uzzell comments,

"Our whole system is geared to perceive and interpret in terms

of stereotypes and any move away from this is condemmed as being

incorrect. Development is required tc proceed towards the perfect
stereotype that is culturally and educationally acceptable."

(1976 » 17)

Another example of the differing perceptions of adults and
children was demonstrated in an undated study by Wood. The children
in the study were required to locate an hotel on a fictitious island.
The physical constraints had been orgsnised such that, in advlt Herms,
there was only one obvious place to locate the hotel which was in a
sheltered sandy bay. The vast majority of children however, sited it
on a cliff top, facing strong winds and overlooking a rugged coast with
a shark infested sea. .

It is interesting to consider when é child's means of inter-
pretation moves away from such idiosyncratic, ofien personalised
interpretations towards more adult-like abstract interpretation?
Children's usage of the enviromment tends to be functional and multi-
purposed, taking on a variety of diverse roles, rather than clear cut
and specific as is the case for many adults. In znother part of the
study by Wood, two slides were shown to a sample of 40, 2 year old
children. One was of an alley in a New town with two girls walking
and another child cycling; +the other was of a lakeside scene with
two boys playing. The children were simply asked which scene they
preferred. The result was an equal choice twenty for slide 1 and 20
for slide 2. Sex analysis however, revealed cleaxr sex differences.
80% of the boys selected the alleyway, because they could cycle on
the pavements and c¢limb on the walls. A second series of slides
were also shown to this group, of a sand dune beach, a mountain snow
scene, a forest, a rural area and an area of terraced houses in a
state of decay. Wocod then asked the children to rank them in order

of preference. The children were from an area which most resembled
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the final slide, and Wood hypothesised that areas of familiarity
are not favoured or preferred and this was not demonstrated by the
results. Many of the children ranking the picture like their own
environment highly. Bayliss and Renwick (1966) asked children to
describe what they saw in a photograph of the area where they lived,
which was in an Industrial city. The children aged between 7 and 11
showed that they had 1little difficulty in naming the main elements
in the photograph, though the emphasis was on particular features
with no attempt at generalisation about the area as a whole. For
example, only five of the sample of 95 children thought the hill,
which dominated the pichure, worth mentioning.

Calland (1973) investigated which features a small sample (24)
of children could recognise on a photograph of the area around their
school and which features they marked on a map of their route from
home to school which was within one mile of the school. A distance
decay principle seemed to operate. Most features recognised, lay
within a radivs of 1% miles from the school. Their maps showed a
clearer idea of the ends of journeys than the middle and certain
distinguishable features were identified. (For example the hospital,
shops, road features and the motorway, which acted as an edge to the
perceptusl field of the children). On the whole, ten year olds
included moxre information than 9 year olds and in an analysis of the
maps in terms of Lynch's elements, the children seemed conscious of
Landmarks, Edges, Nodes and Paths, but not of particular districts
or areas within their environment.

Maurer and Baxter's (1972) study of Black, Mexican and Anglo-
American children's perception of their neighbourhood revealed that
Anglo-American children possess a life-style and an imagery more
complex than the other two groups. The reasons they suggest were,
more varied transport experiences, there was more likely to be more
home stimulation because mothers tended to be at home, there was alsc
a higher degree of mobility amongst this group with shorter periods of
residence in a particular place, and finally friends and relations of
this group tended to live further away, resuliing in greater travel
and awareness of other areas. As a result they produced more complex

maps which included a2 high degree of regularity and order and
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neighbourhoods were subsumed within a larger geographic area, svggesting
both a familiarity with and a cleax image of the iﬁter—relationships

of their environmeﬁt. The other groups'! maps were marked by a more
restricted view of their enviromment, yet the black children's maps
contained more elaborate detail then for the other two groups combined.
Maurer and Baxter suggested a Complexity - Constriction hypothesis,

as a result of this study, whereby life style and the image of an
environment which results places one somewhere on a position between
thege bi-polar attributes. In terms of ability to cope with differing
environments, and environmental complexity, Carr and Lynch (1968) maintain
‘that most environments become boring with repeated experience, which

is particularly true for children who during summer vacations are

ofteﬁ limited in the extent of travel and movemeni possibilities.

Lynch suggestc that environments need to change coatinually, or the
individual must be motivated to search for new levels of cxperience

and meaning in an environment that offers successive levels of complexity.
This was demonstrated in Lynch's (1976) UNESCO study which was referred
to in an earlier section.

Iadd (1970) in his investigation into black youths view of their
envircnment suggested that the organisation and complexity of children's
maps reflected their sense of coherence and understanding of the area
where they lived. At the lowest level of organisation in cities he‘
suggested that the sireet is usually the central organising factor,
which tends to reflect e highly personalised view of the neighbourhood
revealing a narrow egocentric viewpoint, At a more sophisticated
level, the organising factor goes beyond the street whers the subject
lives, towards some more abstract factor such as an intersection or
main commercial thoroughfare which is obviously less personal, more
abstract and objective. One interesting feature to emerge from Ladd's
astudy was that 15 year old children's maps contained fewsr landmarks
than 13 year olds, which Uzzell (1976) suggests might imply a greater
ability to select and consider the demands of the task more abstracily,
but surprisingly the most sophisticated 'meppers'! in the study in-
cluded more landmaxks than any other group which one would imagine
would not suggest superior selection skills. In Ladd's study only

one child made reference to the extermal features of his house when
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asked what was liked or disliked sbout present housing. Uzzell
(1976) suggests that facades seem to have 1little significance for
children. .

In the study by Maurer and Baxtor, items mentioned most frequen-
tly by children included houses, streets, traffic, other children, -
fences and grass play areas.  Nearly all the children began by
naming the streets and then described the sights, sounds and smells
associated with their environment, but in two case studies cited by
Maurer and Baxter of a description of the route taken to school by

two white American children, a 13 year old boy and a 12 year
0ld girl. Both children mentioned roads and buildings far more
frequently than other perceptual cues, including people,olfactory
and auditory features. )

Tn the UWESCO studies (1973, 1977) children were quesiioned about
the nature, cxtent and frequency of their journeys out of their own
areas. The visiting of friends and relatives was the most common
response, followed by shopping, drives with friends and attendance
at social and sporting functions. School is one of the least
mentioned and presumably least memorable travelling experiences.

In response to questions about, where children feel most comfortable,
or feel like an outsider, most children it seems feel most relaxed
in their own homes, especially their own bedrooms, whereas they are
unhappy in areas unknown to them or excessively overcrowded places.

Downton (1973) and later Lynch (1977) asked questions concerning
dangerous, beautiful, ugly and holy places. Roads are seen as the
most dangerous, along with heavy or fast traffic. The river also is
often regarded by children as a hazard. Certain areas are feared
because of the potential for gang fights in them. (Ladd 1970).

As far as beauty is concermed, the natural environment, gardens,
parks and anywhere with trees tend to be mentioned, especially by
children living in cities. It would be interesting to consider how
far this view is supported by children living in enviromments, other
than those described here, as for example in rural village communities.

Factories are most frequently referred to as being ugly, along
with poor housing, pollution and dumped rubbish. City buildings are

disliked because they are cold, tall and concrete and churches are
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obviously the most freguently meniioned holy place.

Dovmton (1973) also comments that plarmers often see the use
of open space in terms of sporting facilities, whereas most fourteen
year olds tend to look for a more édventurous use of space. The
primary use of space by this age group is a social one, the meeting
of cne's peer group and raises the iuportant question as to whether
the social use of the environment is more important for children than
the physical? It was also found that children find streets more
interesting than open play spaces, because they are more dynamic and
lively, with plenty going on.

Lukashok and Iymch (1956) carried out a study of adults? child-
hood memories of a city and despite the problems of studies of thias
kind, the results confirmed many of the findings of studies with
children. Adults it seems remember the importance of not only play
spaces often citing the generic term of Play Places, but the whole
of the environment, including streels as a central meeting and play-
gpace. Many of their recollections inclvded important emotional
elements. VWhat was remembered, being closely agsociated with why
it was remembered.

Uzzell comments that one aspect of urban imagery not covered in
previous adult perception studies is that of means of transport and
its effect on knowledge. In studies of children however, the use of
transport is quite well documented and the effect of travelling by
car, bus, bicycle and on foot have been considered. Maurer and
Baxter (1972) maintain for example, that mode of transport effects
the quality of the imagery and that for those travelling by forms of
transport, other than by foot, there is a high incidence of structure
in their maps. Those who walk, tend to rely more heavily on natural
environmental objects and prominent landmarks. Downton (1973) suggests
that some *transport forms result in limited route knowledge. In a
car, for example, only limited attention is paid to the route and
the surroundings passed through. Bishop (1973) also found that the
information obtained and remembered can often be highly specialised,
often dominated by one side of the street, depending on an individual's
seat in the car. Similarly bus travellers, who produce prodigibus )

amounte of information tend to concentrate on one side of the street.
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Tindalli's {1971) study demcnstrated that the environmental range,

the extent of the area experienced, was different for urban and
sub-urban children., He found that_urban children's range was

smaller than that of sub-urban children and as a result they tended to
have a more congstricted view of their environment. Boys tended to
have a more extensive environmental range than girls at all age levels
and the strongest single relationship wags found to exist between home
range and school grade level.. Home range increased progressively
with grade level, which Uzzell takes to suggest a clear indication
that home range is a developmental process.

Sieverts (1967) study of Berlin demonstrated that for children
there is not just one perceptual image of the euvironment, but
several, depending upon the problems raised. Maps of a navigational
route through the city produced considerable differences when compared
with maps of the city as a whole. Gievertsalso found that the
centre of Berlin was over dimensionslised, perhaps expressing its
subjective importance.

Sieverts maintains that the growth of a perceptual imege of an
environnent (ie a town) is parallel to the developaent of personality.
In childhood he suggests, the image consists of a series of dis-
connected districts in which one's own residential district is the
centre. This he referred to as a 'domicentric' viewpoint. 3By the end
of adolescence the perception of a town as a whole emerges, with the
town centre at its heart, an 'exocentric viewpoint'. Although some-
what simplistic, this suggests that perceptual images are develop-
mental, which has been demonstrated in Bishop's (1973) study, and
Appleyard's (1970) classification of the development of networks and
is referred to diagrammatically by Catling (1979). Gulick (1963)
however questions whether the placing of a location as a central
focus on a map indicates its overwhelming imageability, or that it
merely demonsirates an inability to draw a well proportioned map.

Gould (1973) also dsmonstrates a developmentsl progression in
children's preferences within their environment. Gould showed children
aged 7% ~ 13 a map of Sweden with 70 funcitional regions demarca@ed.
The children were asked to rank them in order of preference. As
one might expect the youngest children found this virtually impossible,
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but by 95 a collective image was beginning to emerge which appeared
to have been fully developed by 13 where preferences were assigned

with considerable care and subtle differentiation (eg between pre-

ference for permanent residence and a holiday).

Probably the most detailed analysis of children's perceptions
of their enviromment is that undertaken by Hart (1979). In this
study, Hart had considered making reference to the work of. Witkin,
but in the end elected to actually involve himself in the activities
of his sample of children. He spent a year living and working with
the children of a small compact rapidly expanding and urbanising
town in the United States, sharing as fully as possible with them
in their direct experience of the environment. He adopted a largely
descriptive and naturalistic approach in this study which attempted,

"to discuver the landscape as it exists for children"

He employed a variefy of techniques to investigate the spatial activity
of his sample, their place knowledge, place use and the value and
feelings they attach to these places. Hart concluded that an im-
portant quality demanded of environments for children is its suitability
for modification by them, (Hart 1979 p 349) . .

"The children of this research demonstrated ... how much they

value paths which they have !'found' or made themselves ...

They also showed .... how important the freedom to make other

environmental modifications is, particularly the opportunity

to make places for themselves".

Conclusion

The previous discussion clearly argues that the process of environ-
mental peiception is an interactive one in which each individual
shapes as well as responds to his environment. Each of us is sele-
ctive in what we perceive and it appears that there are a variety
of ways in which this information is stored and retrieved. The
selection process can be explained in part by social and cultural

pressures, but such pressures do not explain individual differences
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in the process of perception, which appears to he a developmental
phenomena. There are apparently considerable differences which exist
between the child and the adult in their perception of the environ-
ment for example,
Goodey (1971) suggests that perception studies offers a rich,
but largely untapped resource for education at all levels. It reveals
to teachers important distinctions about the ways in which children's
views and interpretations of the envirorment can differ from that of
the adult. As Graves (1975) suggests, the teacher has to start from
the images held by the children, and Uzzell who comments:
"... in many aspects of our daily encounters with the environment,
the child's world is often significantly different from our own.
The question now arises as to what use is this information for
those involved in environmental education. One conclusion
immediately springs to mind. The courses which we teach are

based on our own set of values as to what is important and sig-

nificant in the environment. Perhaps it would be more constructive .

and creative if we were now to try and base environmental edu-

cation on the value system of those we are teaching. That is,

to build upon the perceptions of, and the meanings that the

child invests in his own enviromment." (1976 p 18) .

Wohlwill (1976) however, believes that what emerges from most
studies is a total lack of consideration of the 'individual', his
own preferences and abilities and ways that might distinguish between
individual's perceptions of their environment. It is the central
thesis of this study that cognitive styles may offer one useful
avenue for guch individual differentiation. More particularly, the
distinction between an analytic and global cognitive style as identi- .
fied by Witkin and discussed earlier would seem to offer the
potentially most useful avenue for investigation as a result of the
perceptual roots of both this cognitive style and an individualt's
Environmental Image. Further, there seem to he important changes
taking place in children's environmental images during the middle
years from 10 ~ 13, at a time when Witkin et al, have suggested the
development of field independence is increasing at its maximum rate.

The next section describes the organisation of the empirical
investigation in to the relationships between children's cogunitive

style and their perception of the environment.
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CHAPTER 4 Outline of the Empirical Study

In order to investigate the relationships which exist between
children's cognitive styles and their perception of the environment,
the following research was devised. It was proposed that the study
should focus on children in the middle years of schooling,
primarily from 10 - 13 years, for a number of reasons. As was suggested
at the end of the last section, Witkin has demonstrated that the
greatest changes that take place in the development of Field Indepen-
dence occur during this period. This is also a time at which Piaget's
researches suggest considerable development is manifesting itself in
children's thinking capacities and the inter-relationships between
Tield Independence and such developments have been reccgnised and
investigated by Pascual -~ Leone (1969, 1970) Case (1974, 1977) ard
Case and Globerson (1974) and were discussed earlier. Finally this
is the age range with which the author has most experienca.

The research was conducted in two stages. Firstly, an inter—~
correlational exercise which concentrated upon the inter-relation-
ships between the following elements:

(i) measures of Witkins analytic/global dimension

(ii1) measures of ability

(iii) measures of environmental perception

(iv) aspects of personality associated with Field dependence/
independence

This was followed by individval interviews and a further field
exercise with a representative sample of children. The focus of
thig secopd stage was derived from the results of the analysis of
stage one of the project.

The sample for the inter-correlational exercise was drawn from
5 schools, one middies school in a rural envircnment, and an urban
secondary school and one of its feeder primary schools. The number

of children participating in this part of the study is as follows:
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TABIE 4. 1 The Sample

10--11 yr olds 11-12 y» olds 12-13 yr olds
School Type Boys Girls Boys Girls Boys CGirls TOTAL
Rural/Middle 31 45 42 37 55 36 246
Urban Primary 33 26 - - - - 235
Urban Secondazy - - A4 45 36 51
TOTAL 64 71 86 82 A 87 481
TOTAL BOYS:s 241 TOTAL GIELS: 240

The various measuring techniques employed in stage one of the

study were as detailed below:

1. Measures cf Cognitive Style:

As suggested by Vernon (1972), three measures were adopied to
investigate the cognitive style of the sample in terms of Witkin's
analytic/global dimension; the Erbedded Figures Test, the Rod and
Frame Test and the Articulation of Body Concept Scale. To counieract
previous criticism (Vernon 1972) the procedure for each of thenm
followed those prescribed by Witkin et al. The first measure was
the Group Version of the Imbedded Figures Test developed by Witkin,
Oltman and Raskin (1971) and is divided in to three sections each
of wvhich is timed. 'he norms are based on standardised testing
times of five minutes each for the second and third sections and two
minutes for the first section. In a small pilot study (Witkin 1971),
the test was fcund to differentiate among 9 and 10 year old children
when the time limit was extended to 10 minutes each for the second
and third sections, so for the ycunger children in the sample an
extended time period was observed. As was explained in Chapter 2 ,
the Group test requires subjects to identify a simple figure in a
more complex shape, bto *'disembed! in Witkin's terms. A sample of
simple and complex figures found in the test can be seen in Appendix 1,

along with the standardised procedure for undertaking the test.
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The second meazure of cognitive style was the Rod and Frame
Test. PFor this, a portable apparatus was obtained, * The procedure
for this exercise, which is undertaken individuzlly in a semi~
darkened room, was kindly provided by Dr Philip Oltman, a colleague
of Witkin, who developed the first portable rod and frame apparatus,
The procedure was adapted slightly to suit the age range under study.
A copy of the standardised instructions can be seen in Appendix 1.
The apparatus measuresj%ubjeot@;ability to overcome the perceptual
effects of another shape when attempting to align a rod %o the vertical,
again demonstrating the ability to 'disembed'. A successful (field
independent) subject will achieve a low deviation score over the
eight trials of the test, whereas a less successful subject (field
dependent) will achieve high deviation scores and is distracted by
the surrounding visual field.’

The final measure of cognitive style, the Articulation of Body
Concept Scale requires subjects to produce two drawings, one of a man
and one of a woman. These are then assessed on a five point scale
representing the degree of differentiation within and between the
drawings, in terms of the form of the figures, sex differentiation,
the level of detailing and the articulation of features. Because of
the highly subjective nature of such analysis three judges were used
to assess the drawings. The details of inter-judge reliability will
be discugsed in a later section and a copy of the directions and
criteria for anal&sis can be seen in Appendix 1 (The details for this
exercise were again kindly provided by Dr Oltman of the Educational

Testing Service at Princeton ).

* Grateful thanks to Peter Jobbins at the Institute of Education's
Technical Resources Centre. '
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2. Measures of Ability
(i) In Chapter two it was suggested that the relationship

between field dependence/independence and aspects of intelligence

is still not very clear, with considerable question as to whether

the style identified by Witkin is in fact merely a representation

of general ability and more particularly of spatial ability. (Vernon
1972, Satterly 1976, 1979). To further investigate these questions
it was propcsed to include various measures of ability in the study.
AH3, devised by Heim, Watts and Simmonds (1978) was adopted as the
measure of general ability. It is divided into three sections and
provides an assessment of Verbal, Numerical and Perceptual Reasoning,
(in this test 'perceptual'! denotes material which is either diagram-
matic or pictorial) as well as a measure of 'general ability' in the
final score. The test can be used successfully with children aged
from 9+ and consists of a series of 40 guestions for each section.
Each section is timed and requires 15 minutes, 15 minutes and 12
mirutes for the respective sections. Norms are provided for children
aged 9+ to 15+ who attend Comprehensive schools throughout England
and Wales, which is probably a more appropriate comparison for the
children of the sample schools. The results of this test would also
allow the study to identify any particular loading which might exist.
between aspects of intelligence and the three measures described in
the previous section. (As was discussed earlier Karp (1963) had
identified an association between measures of Field Independence and -
an 'analytic' sub factor in the Weschler Intelligence Scale)

(ii) To investigqte the relationship between the measures of
Field Independence and Spatial Ability, NFER Spatial Test 2 was used.
Previous research (Bycroft 1974) had identified a relationship
between elements of the test and cognitive maps produced by a small
sample of English Secondary schoolboys. This test was adopted to
serve a dual purnose therefore, as a comparison with performance on
the tests of Field dependencq/independence, as well as a méasure cof
the association of spatial =bility with the maps produced by the
sample. The test itself consists of a series of five sub-tests and
is designed to investigate children's ability to deal with three

dimensional material. Each sub-test is preceded by a short practice
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test and requires & total of 45 minutes for administration. Extracts
of the test and the standardised instructions employed can be seen

in Appendix 1.

(iii) 1In the discussion of the Articulation of Body Concept Scale,
(Ch 2 and earlier in this chapter), drawings of a man and a woman

are used to indicate subjects ability to demonstrate clear identity
and sex differentiation of the figures, which Witkin et al (1974)
suggests is closely associated with the ability to 'disembed!, hence
its use as a measure of psychological differentiation. If Witkin's
distinction is to be accepted as a 'cognitive style' it is to be
expected that all associated measures satisfy the requirements
presented in Chapter two, in particular that performance on any
exercise is not a direct result of intellectual maturity or ability.
The work of Gooderough (1926) and more recently Harris (1663) suggests
that detailed analysis of drawings of a man and a2 woman provides
evidence of a close association between quality and detail in the
drawings produced and increasing intellectuzl maturity. It vas

felt that by analysing the drawings resulting from the Articulation
of Body Concept Scale in the terms described by Harris (1963), it
might be possible to examine the relationship between Articulation of
Body Concept and Intellectual maturity, a factor which seeus to have
been ignored in discussions of the Articulation of Body Concept Scale.
The Goodenough~Harris Draw-a-man test (1963) examines individual
elements included‘on the drawings of a man on a 0 -~ 72 point scale
and the woman on a 0 - 69 point scale. Detailed information is given
for each item considered. A breakdown of the elements considered

for each of the drawings can be seen in Appendix 1.

3. Measures of Environmental Perception

(i) To date only one study has examined the relationship between
Field Independence, as measured by the Embedded Figures Test and
aspects of Environmental Knowing. This is the study by Satterly
(1979) which was discussed earlier, in which a positive correlation
was identified between performance on the Embedded Figures Test and
two tests of 'geographical ability'. (0.385 and 0.398), These 'tests
for a group of 10 - 11 year olds consisted of a series of exercises

of orientational ability, ie. left, right and cardinal direction when
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using simple plans. For this study the exercises were modified as

a series of siraight orientational problems, the first involving a
series of small plans and the.second vased on a more detailed street
plan, to these exercises was added a further oricntational exercise
developed by Conner (1969) which required subjects to match small

map extracts with an appropriate picture of the information contained
on the map. Details of each of these exercises can be found in
Appendix 1 with the standardised instructions for their execution.

(ii) As a further measure of Spatial Ability, but with potential
implications for children's perception of the environment, the Draw-a-
Plan test, devised by Thorstad (1974) was undertaken by the children
in the sample. The test requires subjects to draw a plan of the lower
floor of their house. An ability to draw a plan horizontally,
Thorstad (1974) suggests, implies that a child understands space as
a Buclidean grid of intersecting horizontal and vertical planes.
Before drawing the plan, the child has to imaginatively put together
the spaces that he lives in and take a point of view from above, which
is not possible in reality and then the information has to be trans-
posed from 3 into 2 dimensions, which is cmploying similar skills
to map drawing. The ability to draw a plan Thorsted argues is an
ocutward manifestation of the child's stage of conceptual development,
the development of which occurs mainly in the stage defined by Piaget
as the Concrete Operational Stage. The scoring of the plans is
undextaken on a O’~ 40 point scale and the scores are standardised,
elements such as proportion, siructure, and connectedness are considered.
A copy of the test with the standardised instructions are included in
Appendix 1.

(iii) The main technique that has been used extensively in
Environmental Perception research is the 'Cognitive Map'. As was
discussed in Chapter 3, this is a technique which has been the
subject of considerable criticism, yet despite such criticism, re-
search employing this techniqgue has revealed valuable information
concerning peoples knowledge and underétanding of place. Bearing
such criticism constantly in-mind, with a view to further constructive
criticism of the technique, the 'cognitive map! was adopted as one of

the measures for this investigation. Rather than rely on one map,
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however, as much of the previous research has done, subjects in the
sample were requested to produce two maps, one of the area where
they lived and one of the route from home to school. These were
undertaken as separate excrcises a week apart. Tollowing Catling's
(1979) comments that what subjects are asked to do influences their
response, the instructions for each of the mapping exercises wére
standardised and printed at the top of the response format. (Copies
of these can be seen in Appendix 1),

To allow further opportunity for the children in the sample to
reveal their knowledge and preferences about the area where they
lived, they were asked to complete a questiomnaire, The questions
included were based on previous environmental perception research
and asked about favourite places, disliked places, beautiful and ugly
places etc. (A copy of the questionnaire, which had been tested
prior to the study with a small sample of primary school children
to ensure clarity and lack of ambiguity, can be seen in Appendix 2).
Although criticism might be levelled at the highly linguistic nature
of this exercise, it was intended as flexible a medium as possible
for obtaining further information. During the completion of the
questionnaire the author was always present, as was the class or
geography teécher . Questions were invited and further explanation
was given wherever necessary. There was no time limit set for the
exercise and all subjects were allowed as much time as they required.
Children with reading or language difficulties were identified priox
to each session and the class or geography teacher attempted to ensure
that they were clear about what was intended of them and offered help
on the completion of guestions if it was reguired. On such occasions
it was arranged that reference would first be made toc the researcher
to attempt to achieve some level of consistency across the sample.

(In actual fact the exercise caused little difficulty and the sample
completed the questionmaire with very few problems encountered).
Vhilst completing the questionnaire, the map that they had drawn of
their home area was reburned to them for reference. They were invited
to add to it of anend it if necessary, in order to obtain as complete
a picture of their 'perceptions! as possible. Throughout the exercise

the children were asked nct to comsult with each other.
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The resulting maps drawn by the pupils were analysed in s variety
of ways, based to a great extent on criteria developed in previous
research, but modified for this particular undertasking *1. The
criteria for the first stage of the map analysis was tested on a
cross-sectional sample of the maps by two judges *2 who analysed tne
maps in the terms specified. (The details of the criteria and the
instructions for this analysis can be seen in Apperdix 3). Once
satisfied that the criteria were clear and that it was possible to
analyse the maps in such terms, each map was considered in the
following way. (Correlations between the judges on the scales used

will be discussed later in this chapter).

Map 1 Map 2
(The Area where subjects lived) (The Route fromw Home to School)
1. The Extent of the Area depicted
2, The degree of Abstraction 1. The degree of Abstraction
demonstrated demonstrated
3. The Perspective Adopted 2., The perspective adopted
4. Accuracy or Quality 3. Accuracy or Quality
5. Map structure or Style 4. Map structure or Style

Each of these elemenits were scored separately on a 0 - 5 point scale
(and 0 - 4 scale in the case of Map Style). The scores for the
degree of abstraction demonstrated, the perspective adcpted, the
accuracy cr quality of the map, and the map style were then combined
to produce a Total Map score for each of the maps, as can be seen in

the following example.

- - ) Composite
Abstractionj Perspective| Quality | Structure Map Score
eg |Map 1 5 4 3 2 14
Map 2 3 3 5 1 10

*1 The breakdown of the criteria and the research upon which they are
based is discussed in Appendix 3. X

*2 The researcher and Mr Michael Younger of the Geography Dept at
Homerton College, to whom I am most grateful for this lengthy
undertaking.,
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The individual scores for each element and the final scores for
each map were included in the statistical analysis, for as can be
seen later in this section, it is hypothesised that there are likely
to be close associations between success on each of the scales and
performance on the tests of Field dependence/independence. It could
be argued, as Gold (1980) has suggested, that these forms of analysis
will provide more information about the cartographic skills of the
children involved rather than their perceptions of the environment.
so  the maps were also analysed in the following terms:

1. Labellinz. A recent study by Mathews (1980) had demonstrated
an assoclation of the degree of labelling and the quality of maps
produced by a sample of 11 - 18 year olds. Simple percentage com-
parison of his results revealed that all maps of children aged 14
and above contained some form of labelling whilst 17% of eleven year
0lds and 11 per cent of 12 year olds did not differentiate features
semantically. This study would serve as a comparison for the 11 and
12 year olds, and offer additional information for those children
aged 10,

2. Map Structure: Lynch's classification of the structure of maps,
although criticised (Pocock 1977, 1979) has been employed in a wide
range of studies. Mathews (1980) suggests that there is a preference

for the inclusion of a wider array of features as age increases. In
his study, paths, nodes and landmarks were included by large propor-
tions of his sampie and for the youngest children individval buildings
rather than routes were emphasised, stressing the functional signi-
ficance of the environment for them. Each of the maps in this study
were analysed for inclusion or absence of each of Lynch's characteri-
stics and results could again serve as a comparison with studies

such as those of Mathews (1980) and Calland (1976) and the detailed
review of such studies by Moore and Young {1978). )

3. Hlemental Content. As suggested above (Mathews 1980) previous

research has identified an association between age and the number and
type of features included on cognitive.maps. Similarly, other
studies (Bish0p and Fousham i973) have noted young children's concern
with the minute and incidental as compared with adults. BEach of the

maps in this study were examined for'type and range of features
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included, with the possibility of an asscociatlion between them and
tests of Field dependence and independence.

The Questionnaire was analysed scparately, then compared with
the information poritrayed on the Aresa maps. The organisation and
results of this analysis will be discussed in a later section.

As a final element of stage 1, it was proposed that some measure
of Personality and its association with the factors under study should
be included. As was discussed earlier, certain personality characteris-
tics have been associated with each of the extremes identified by
Witkin. These are discussed in Witkin and Goodenough (1976) and
Witkin, Moore, Goodenough and Cox (1977). Similarly Cattell (1969)
had suggested that the Q4 *Independence! factor of his 16 PF Personality
Inventory was likely to load significantly with tests of Field Inde=~
pendence. The only known association of Personality and Environmental
Perception is Sonmenfeld's (1969) suggestion of the existence of an
Yenvironmental personality! which predisposes one to behave in certain
ways in any environmental setting. As was mentioned earlier, Sonnenfeld
suggested that each of us are selectively sensitive to cues from the
environment and that the identification of factors influencing these
degrees of sensgitivity might be a useful avenue for research, In
this context it might be argued that a bias for field dependence cor
independence might predispose an individual to behave in certain ways
in any environmental setting and as such influence what he perceives
to be of importanée in that environment.

The major difficulty of including a consideration of personality
however, was that of finding an appropriate research instrument.
Despite obvious problems of reliability, it was decided to adapt a
scale which had been devised by the Open University for their course
E 201. (Floyd 1976). 1In this course, it was suggested that research
evidence exists to support the association of the following persona~
lity characteristics with the Field dependence - independence

continuum, )
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Pactors associated with Factors associated with

Field Independence Field devendence
Leader tes ses ses ese seo Follower
SolitarinesSs ece seo 200 s Gregariousness
Introvert ese ses ses eue Extravert
Individualistic oss see soe Conformist
Perseveres see ews eees ses Gives up Easily
Independent see so0e ese ses Dependent

In the examples presented in the Cpen University course each
of these pairs were seen as opposites with an individual tending
towards one extreme or the other. Thus a predominantly field in~
dependent individual would tend towards the left hand side of the
diagram and a predomirantly field dependent subject towards the
right hand side. It was felt however, that scores on convinua scales
hide more than is revealed, so -the characteristics listed above were
treated as separate personality features and presented in random
order., The children's year tutors were then asked to make an
acasessment for all of the children in their year group, when compared
with their peers, for each of the characteristics listéd on a b
point scale, from it Egz'being a feature of their personality, to it
being a dominant feature of their personality. Year tutors were
selected to reduce the number of teachers making an assessment for
each child and because of their close pastoral care and personal
xnovwledge of the children. The instructions for the exercise were
standardised and printed on each response format, a copy of which can
be seen in Appendix 1. The results would therefore produce separate
scores for sach child for each of the characteristics and scores -
could be combined in the terms described by the Open University to
produce scores for those factors which research hed suggested were
associated with Field dependence and Field Independence. The-major
problem with analysis of this kind however is consistency and inter-
juége relizbility. This is accepted gpd recogniszed. ‘Tt was to some
extent overcome in that the year tulors undertock the task and in the
rural school it wais taken as a very serious exercise indeed, with the
teachers of the various year groups participating in the analysis

over several year group meetings. In the urban schools it relied on
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four different teachers, the two primary class teachers and the first

and second year year tutors in the Secondary school.

Consistency

was attempted by standardising the instructions and the researcher

constantly being available for advice whilst the forms were being

completed.,

Despite the potentially low level of reliability, it

was felt to be a worthwhile inclusion tc give at least some indication

of the relationship which might exist between style, personality and

environmental perception.

This concludes a review of the measuring techniques emplojed in

the first stage of the empirical research.

The next section presents

data on the reliability of these techniques and the following diagram
describes the techniques in tabulated form.

{ABLE 4. 2

FASURES EMPLOYED IN STAGE 1 OF THE STUDY

1. Cognitive

Detail Score
Stiyle —_== ==
Digi Simple Figures hidden in more 3, Mezguro of Enviromental Perception {Contd.)
complex shapes 0=-25 .
T Pegree of deviation fixom upright
over 8 trials 3,59 - 2235 Quagtionnaire Farourite Places (and Reasons)
ABC Degree of differentiaztion of Disliked Places (" )
dravings 1=-53 Confortable Flaces .
2. HMeasures of Ability Uncoxfortable Placea
AR 3 Verbal Mumerical and Percepitual Dangerous Places .
Reasoning 0 - 40 Total 120 Reautiful Places
ST 2 5 sub tests of ability to deal with Yoises
3 dimensional material 0 - 20 Total 100 Sme11
mells
DA Dr { a lMan ani a Voman 0 - 72 Stardardised
aving of a & 7 A seriss of Guids Photographs
0 ~ 69 Scores for Each . .
Sights shown 1o Child, Relation and
3. Yoesures of Environmental Perception Othex Adult
Jrientation Fxercise 1 OSimple Plaas 0-9 )
Exorcise 2 Street Plan 0 - 22 Personality Leader 0 ~4 Follower 0-4
. Total 0 - 43 Crarasteristics a 5 o
Bxerclse 3 Relating Map Extract Solitary 0~ 4 Gregarious - 4
to Pictures 012 Introvert 0 - 4 Extravert 0~4
74 Plan Drawing of Lower Floor of House 0 - 40 Standardised Individualistic O - 4 Confermist 0~4
Scores Perseveres 0-~4 Gives up easily 0 - 4
Meps 1 and 2 Arecl Extent (Map 1 only) 1-5 Trdependent 0-4 Dopendent
Degree of Abstrection 1 -5 ) Combined to on others 0=-4
Ferspective Adopted 1 - 5 { sroduce a Pield Ind. Score Fiold Dep. Score

Accuracy
Style

Labeliling
Structure (Paths, Landuerks,
Nodes, Edges, Districta)

No and Type of Features
Included .

score for each
i1 - 5 ) sap out of 19

1-4
1, 2or 3

Presenco or

Absence

Individually analysed
and for the sample
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Scoring, Inter Judge reliability and the Reliability of the

Measuring instruments

Two of the measuring techniques employed in the study were more
open to criticism because they involved less objectiive scoring.
These are the Articulation of Body Concept Scale and the analysis
of the maps for Areal Extent, Abstraction, Perspective, Accuracy
and Style. In an attempt to achieve a greater degree of objectivity,
panels of judges were used in the marking of these tests.

As was discussed earlier, the Articulation of Body Concept
Scale considers the degree of 'psychclogical differentiationt
(Witkin et al 1971), demonstrated in children's drawings of a man
and a woman. These drawings are scored on a 1 to 5 point scale, a
score of 1 representing the most Tarticulated' drawings and a score
of 5 representing the least 'articulated! drawings. The detailed
criteria for this analysis can be seen in Appendix 1 along with
examples of drawings for each of the five categories. A panel of
three judges * scored the drawings collected for this study using the
criteria provided by Dr Oltman. The correlations betweer the judges

were as follows:

J1withJ2 :  0.8306 p <.01
J1withJ 3 ¢  0.9087 p <.01
J2withJ3 :  0.7609 p<.01

(These compare most favourably with previously reporited measures
of reliability by Witkin et al 1974).

Final grades for each child were assigned by comparing the grades
of the three judges. If two judges scoved an individual in a
particular category, it was assigned to that category. Any drawings
vhere this did not apply were discussed and assigned to an agreed
category. As can e seen by the correlations above, these occasions
were rare and the degree of correspondence between the judges highly -

significant. However, each of the judges questioned how carefully

* 1. Mr John Ball of the Psychology department of Homerton College
Cambridge, who has a particular interest in psychological
aspects of childrent's drawing.

2. Mr David Spence of the Ari departument of Homerton College
Cambridge

3. The Researcher. My grateful thanks to my colleagues.
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they were following the stated criteria, as opposed to looking at
the drawings in terms of progressive development of drawing skill.
This was a question raised earlier-and it was proposed to further
investigate this by analysing the drawings in the ferms specified
by the Goodenough-Harris Draw-a-mon test, the results of which will
be discussed in the next section.

As has been explained, a major element cf the map analysis
considered each of the maps produced by the sample in the following
terms:

1. The Extent of the Area depicted (Area Map only)

2. The degree of Abstraction demonstrated (Both Maps)

3. The Perspective adopted. (Both Maps)

4. The Quality/Accuracy of the Map (Both Maps)

5. 'The Map Style employed (Both Maps)

Each of these categories are derived frcm previcus research

<D

into the analysis of cognitive maps and the derivation of each of
them is explained in detail in Appendix 3. These categories wewre -
also selected as elements likely to demonstrate close agsociation with
the measures of field independence. As can be seen in'Appendix 3
each of the categories were presented as a progressive scale repre-~
senting successive improvement in the maps, (Thus the first four
categories ligted above were scored on a scale from 1 to 5 and the
last category, of map style on a scale of 1 to 4) the lower scores
representing maps of poorer quality. This technique of scoring
cognitive maps is one which is regularly demonstrated throughout
the research (eg Appleyard 1970, Klett and Alpaugh 1976) but it
is open to considerable criticism as Bycroft (1974) has demonstrated.
In an attempt t¢ achieve greater objectivity in the analysis
of the maps, it was proposed to follow Bycroft's example and use a
panel of judges. However, the demands of scoring nearly 1,006 maps
for each of these categories was an overwhelming burden to place on
others, so as a compromise, a random sgmple of 100 different maps

were analysed for each of the categories ty a panel of two judges¥*

* 1. Mr Michael Younger of the geography department at Homerton
College, to vhom I am most grateful.

2. The Researcher.



which meant 500 of the maps were considered by them for at least
one of the categories. The correlations between the two judges

for this exercise were as follows:

Areal Extent d JT1withJ 2| 0.83 p<.01
Degree of

Abstraction d JT1withJ 2| 0.94 p<.01
Perspective g J1withJ 2] 0.93 »p<.Ol

Accuracy or

Quality ] JTiwithJ 2| 0.97 p<.O?
Style or
Structure 4 J1withJ 21! 0,94 »p<,01

This proved to be a most useful exercise and after minor refine-
ment tc the scales each of the maps were then graded by the resezrcher
following the final guidelines which can be seen in Appendix 3.

Other reported measures of reliability for the tests employed
in the study were 28 follows:

Emvedded Figures Test. Witkin et al (1971) confirmed the reliability
of this test for various age groups in the following table

Age Tevel Sex N Reliability

10 M 51 .86
F 52 .81
11 M 21 .84
F 24 .74
12 M 25 .78
F 26 .14
13 M 26 .61
F 25 .85
15 M 25 .92

P 25 T4
17 M 23 .84
F 25 .61
College Students| M 51 .82
¥ 51 .19

(The reliability coefficients cited here were computed by the Spearman
Brown Method)
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2; Rod and Frame Test. Oltman {1968) reported Spearman-Brown
split half relisbilities of 0.95 for the portable rod and frame

apparatus. .
3, Articulation of Body Concept Scale. Witkin et al (1962, 1974)

reported reliability corwelations of 0.84 between two judges' ratings

of drawings of 30 ten year old boys. They also cited an unpublished
study of 20, 12 - 15 year old Israeli children whose drawings were
rated by three judges. The correlation between the judges were
0.99, 0.98 and 0.84. In another study by Fuller and Iumney (1965)
the drawings made by 104 children aged between 7 and 17 (66 males
and %8 females) were rated by two judges and found to correlate at
0.91.

4., AH3. Heim et al (1974) report test-retest correlations over a
10 month gap of 176 eleven year olds as follows:

Verbal : 0.81
Numerical s 0.83
Perceptual 0.76
AH? : 0.7

Split half correlations of 100 technical college students (40
females - 60 males) revealed the following results:

Verbal : 0.84
Numerical : 0.86
Perceptual : 0.70
AH3 : 0.92

5. Draw=-A-Man. In a dated, but detailed study of the reliability

of the Draw-a-Man, McCarthy (1944) reported inter-scorer correlations.
of 0.81, 0,90 and 0.92 between three scorers when considering the
drawings of 386 children aged 7 - 13. Similar correlations are
reported by Harris & Goodenough (1963) who comment that examiner
effect and art training were found to be a negligible influence on
test results,

6. Draw-A-Plan. Thorstad {1974) reports split half reliability
coefficients of between 0.82 and 0.98 for her sample of 1,900,7 -

14 year olds, scorers reliability coefficients were all above 0.90.
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7. Cognitive Mapping Studies. Bycroft (1974) reported detailed

measures of inter-judge reliability for each of his analyses. In

the wholistic sorting of maps inter judge relisbility was nigh,
ranging from 0.64 to 0.76, similarly analysis of map content produced
high measures of agreement ranging from 0.62 to C.79. The comparison
of the structural analysis of the maps were nos as positive however
and revealed correlationsbetween 0.096 and 0.486 for his five judges,
nor were the results of the 'presentation measure! a consideration

of the maps in terms of pictorial, symbolic and abstract representa-
tion. Correlations for this section ranged from 0.C17 to 0.533.
Klett and Alpaugh (1976) although not reporting measures of reliability,
compared the successful rating of maps within their categories.
(Scale, Perspective, Abstraction) and reported the results as per-
centages. Approximately 786 of the drawings were successfully rated.
In cases vhere no initial majority opinion amongst their three judges
emerged, the drawings were discussed and a majority ppinion achieved.
Tn only 6% of cases was no majority opinion reached.

Unfortunately no reliability details werc available for the
measures of orientaticnal ability or for Spatial Test 2. The
reliability of these tests with the sample used in the present study
and all of the techniques described above are discussed in a later
chapter. The next section considers the organisation of stage two
of the empirical study, the follow up study with representatives '

of the extremes of field dependence and field independence.
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The Follow Up Siudy

For the sccond element of the empirical study,two subgroups

were selected to represent the extremes of the sample in terms of
field dependence and field independence. As was discussed earlier,
previous research has tended to rely on the resuits of one test,
usually a version of the Embedded Pigures Test and has designated
those at either & a standard deviation from the mean (as in the case
of Doebler and Eicke, 1979) or one full standard deviation from the
mean (eg Case 1974) as representing the extremes of field dependence
and field independence. For the purposes of this study it was
proposed to include all children in a follow up study who demonstrated
consistency across the three measures of cognitive style (eg EFT,
RFT and ABC) but at 1% standard deviations from the mean for their
age groups. This/is was felt provides a clearer indication of true
field dependence and independence in Witkin's terms and goes some
way to satisfying the criticisms of Vernon 1972, Satterly and Erimer
1971, Goldstein and Blackman 1978 and Arbuthnot 1972, It was also
hypothesised that any differences which exist between field dependent
and field independent individuals in their perception of the environ-
nment is more likely to be demonstrated by such extreme groups.
Analysis of the full sample in these terms produced a possible
group of 19 extreme field indeperndent individuals and 23 exireme
field dependent individuals which were spread across age groups,
sexes and schools. Of the 23 field dependents, six were classified
by their respective schools as remedial* go they were withdrawn from
the subgroups leaving a possible 19 Field Independents and 17 Field
Dependents. It was proposed that each of these children be inter~-
viewed individuslly and that as small groups they would participate
in a further practical field exercise. When this vas undertaken,
for various reasons three children were absent leaving a final
subgroup sample of 17 field independent and 1€ field depeundent
subjects made up in the following way: (Although for parts of the

follow up study analysis there were 17 in each group).

*0ffering further evidence about the relationship between Field
dependence and intelligence
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Rural | Urban | Rural | Ucban | Rural { Urban
Child-| Child-| Child-| Child-| Child~ | Child~ | TOTALS
ren ren ren ren ren ren
10+ 10+ 11+ 11+ 12+ 12+
BOYS 2 2 - 2 2 - 8
FL arris - 3 2 1 3 9 17
BOYS 2 1 1 2 - 8
D ermis 3 - 2 - 1 2 g 16

TABLE 4. 3 The Follow up Study Sample

The interview was based upon further questions, associated with
Field dependence/independence‘research and childrents perceptions
of their environment. It also allovied follow up questions based on
the children's maps and questionnaires coupleted earlier in the study.
The field exercise was the same for all of the children and consisted
of a short walk around an area unknown to them. They were asked to
note features of importance for them and then required.ﬁo draw a map
of the route they had walked and estimate the distance involved,
(More comprehensive details of these undertakings and the standardised
instructions employed can be seen in Appendix 4). The maps and
interviews were then analysed as described for the other maps and\
questionnaires.

This chapter outlining the empirical study concludes with a
breakdown of the hypotheses investigated in the first part of the

empirical research.



HYPOTHESES TO BE INVESTIGATED IN THE FIRST STAGE OF THE STUDY

The following hypotheses are seen as contributory to investi-
gating the underlying purpose of the research, which is a considera-
tion of the relationships which exist between children's perceptions
of their euvironment and cognitive style as defined by Witkinfs
analytiq/global dimension. The following specific research hypotheses
were identified with regard to the measures employed and they can be
divided into four main categories.

1. Those which investigate further the notion of cognitive

style;

2. Intercorrelations between some of the measures themselves;

3, Those which consider relationships with the cognitive map

analysis; /

4. That which investigates personality and cognitive style.

1. Those hyvotheses which further investigate Cognitive Style

1. Research suggests that there will be a positive and significant
correlation between the three measures of cognitivél{fz between the
Fmbedded Figures Test, the Rod and Frame Test and the Articulation
of Body Concept Scale). .

2. Since 'cognitive styles' purport to cut across general levels

of ability, one would not necessarily expect high correlations with
intelligence (as measured by AH3) and the measures of cognitive style.
3, There are likely to be higher correlations with the nerceptual
reasoning component of AH3 and the measures of cognitive style than
with verbal or numerical reasoning.

4. The Draw-A-Man Test will correlate positively and significantly
with AH3 and in particular with perceptual reasoning.

5. The correlation between Draw-A-Man test and the Articulation

of Body Concept Scale will prove to be both positive and significant.
6. Research suggests that correlations between Spatial ability and
cognitive style will prove to be positive and significant. (This
will apply especially to the Embedded Figures Test)

T. There will be a positive and significant correlation between the
measures of orientational ability (01 and 02) and the measures of

cognitive style. (This was expected to be particularly true of the
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EFT and RFT because of the 'orientational' skills required in them).
8., The disembedding skills required in orientation test 3 will
correlate positively and significantly with those demonstrated by
the tests of cognitive style.

9. Scores on the Draw-A-Plan Test will correlate positively and

gignificantly with the measures of cognitive style. . c

2. TInter-Correlations amongst the other measures used in the study

#*
10. There will be a positive and significant correlation between ST 2 and

intelligence but particularly with perceptual reasoning.

11. Orientation socores will correlate positively and significantly
with intelligence, but with perceptual reasoning in particular.

12, Orientation scores will correlate positively and significantly
with spatial ability.

13. Scores on the Draw-A-Plan Test will correlate positively and
significantly with the measures of intelligence and with perceptual
reasoning in particular.

14. Scores on the Draw-A-Plan Test will correlate positively and
significantly with the measure of spatial ability.

15. Scores on the Draw-A-Plan Test will correlate positively and
significantly with scores on the orientation exercises.

16. Scores on the Draw-A-Plan Test will correlate positively and
significantly with those of the Draw-A-Mzn Test.

3. Hypotheses investigating associations with the cognitive mans

produced by the sample

17. Each of the Elements for which the maps were anslysed will
correlate positively and significantly with the tests of cognitive
style with the analytic (field independent) subjects producing better
maps.

18. Bach of the elements for which the maps were analysed will

correlate positively and significantly with the measures of intelligence

and with perceptual reasoning in particular.

19. There will be a positive and significant relationship between
the elements for which the maps were analysed and spatial ability.

20. There will be a positive and significant relationship demon-
strated between the measures of orientation and the elements for which

the maps were analysed.

* ST2 refers to Spatial Test 2 which was described esrlier.
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21. There will be a positive and significant correlation between the
elements for which the maps were aralysed and the results of the Draw-
A-Plan analysis. '

22. There will be a positive and significant correlation between

the composite map scores for Map 1 and Map 2. (Thus demonstrating
cornsistency across the meps, and offering evidence to support éogu
nitive mapping as a consistent means of obtaining data).

23, The influence of Age will be reflected across the results of the
study and will be demonstrated in particular in the correlations

of the Tests of Cognitive Style and those of the map analysis.

4. Correlaziions between the measures of cognitive style and aspects

of oersonality

24, Composite scores for personality characteristics associated with
field independence will correlate positively and significantly with
the measures of cognitive style and conversely there will be a
significant negative correclation demonstrated between the measures

of cognitive style and the composite scores for Personality Characteri-
stics associated with Field dependence. ‘

Each of these hypotheses will be considered for Age and Sex
differences and for any differences which exist between those children
living in a more 'urban' as opposed to a more frural' envirvcnment.

The next section presents a statement and discussion of the

results of the analysis and investigation of these hypotheses.
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CHAPTER FIVE -~ A Statement and discussion of the Results

The central focus of this research has been an investi-
gation into the relationship between cognitive style, as represented
by Witkin's analytic/global dimension and children's perceptions of
their environment. This section attempts to co-ordinate and discuss
the results of the study and to relate their significance to the pre-
vious research which was reviewed in chapters two and three. This
chapter will be organised in the following way:

1. The overall results produced by the sample
2. An analysis of Intercorrelations between the various
elements of the study
3. Feature Analysis of 1) The Questionnaire
2) The Maps

4. Additional Map Analysis
1) Labelling

2) Siructure
5. The Follow up study

1. The overall results prbduced by the sample

The following five tables provide a detailed description of the
overall characteristics of the sample on the measures of cognitive
style, ability, mapping exercises and aspects of personality. Bach
table includes details of mean scores, standard deviations and the
range of scores for the sub groups.of the sample, ie
TABLE A The overall characterstics of the sample (including
comparison by sex)

TABLE B Characteristics of the sample by Age and Sex (including
sub divisions for 10 - 11, 11 = 12, and 12 - 13 year old
boys and girls)

TABLE C  Characteristics of the Sample by Residence
(ie 'Urban' and 'Rural' groupings)

TABLE D Characteristics of the sample by residence and sex
(ie Urban Boys, Rural Boys, Urban Girls, Rural Girls)
TABLE E  Characteristics of the sample by Age, Sex and residence
(ie 10 - 11 Urban boys, Rural Boys, Urban girls, Rvral girls;
11 - 12 Urban boys, Rural boys, Urban girls, Rurgl girls;
12 -~ 13 Urban boys, Rural boys, Urban girls, Rural girls)

In the text which follows, Tables are labelled 5.I, 5.2 etc, indicating

that they are to be found in Chapter 5. The discussion of results refers
only to the Table number, and excludes the chapter reference, i.e. Table
5 indicateSeece.
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Mean DD, Rainme [{ean Sole Renge ean Sl Ran~e
coG EFT 16.574 5.854 0~25 16.900 5.912 0-25 16.250  5.791 1-25
STYLE EFT 43.003 55,818 3,5-223,0| 38,295 51.509 3.5-223.5] 47.731 59.567 5-222.5
ABC 3,143 0.947 1=5 3,325 0.588 1-5 2.961 0,868 1-5
AH3 51.747 16.452 9-100 | 50,729 16.079 9-100 | 52.773 16.793 14-91
VERBAL 17.632 6.446 1-34 16.949 £.187 1-33 18.321  6,6%9 234
2 NUMERICAL 12,606 6.237 0-35 12.592 6.343 2-35 12.218  6.117 0-23
3 PERCEPIUAL 21.541 6.232 135 20,862 6.115 5-35 202,028 6,287 1-35
5 SPATTAL TEST 2 59.017 20,306 11-99 60,440 20.604 11-94 7.607 19.950 15-99
DRAW-A-MAN 103.095 13,105 58-139 [103.143 13.920 58-139 |103.048 12.262 67132
DRAV-A-PIAN 100.095 13.544  70-131 | 97.545 14.016 70-131 |102.622 12,587 75-129
ORIENTATION 1 7.028 1.819 0-9 €.893 1.88% 1-9 7.163  1.744 0-9
ORIEINATION 2 13.212 4.333 1-22 13,068 4.333 1=22 13.356  4.338 2-22
ORIENTATION % T.053 3.316 1-12 7.685 3.325 112 6.416  %.190 1=12
a EXITNT 2.553 0.959 1-5 2.665 1.035 1-5 2.438 0.863 1-5
4 ABSTRACTION 1 3,554 1.272 1--5 3,717 1.123 . 1-5 3,407  1.393 1-5
2 PERSPECTIVE 1 4.116 1,207 1-5 4.287 1,064 1=5 3.942 1.317 1-5
% ACCURACY 1 2.350 0.902 1-5 2.404 0.956 1=5 2,376 0.846 1-5
STYLE 1 2.711 0.500 1-4 2.709 0.6%2 1-5 2.712  0.5%67 - 1-5
% MAP | (COMPOSITE) 12.735 2,049 4-19 13.117 2.816 5-19 12,447 3,240 4-18
Bi.  ABSTRACTION 2 3.904 1,163 1-5 4.058 1.029 1-5 3,760  1.262 °  1-5
é PERSPECTIVE 2 4,361 1.003 15 4.577 0.795 1-3 4.158 1,131 1-5
ACCURACY 2 2.3%49 0.977 1=5 2.426 1.012 1-5 2,276  0.939 1-5
STYLE 2 2.601 0.801 1=4 2.529 0.792 1-5 2.670 0,806 1--5
MAP 2 (COMPOSITE) 13.217 2.858 4-19 13.591 2.473 5-19 12,664 3,143 4-19
LEADIRSITIP 1.543% 1.2%6 0-4 1.3%98 1.235 0-4 1.688 1.223 0-4
SOLITARINESS 1.227 1.054 O~4 1.274 1.076 0-4 1.179 1.029 0-4
INTROVERT 1.410 1.122 0-4 . 1.394 1.117 0-4 1.425 1.129 0--4
- INDIVIDUALISTIC . 1.998 1.073 0-4 1.942 1,063 0-4 2.054 1.083 0~4
& PLRSEVERES 2,252 1.021 0-4 2.079 1.003 0-4 2.425 1.012 0-~4
= INDEPENDENT 2.0%5 1.074 0-4 1.938. 1.080 0-4 2,175 1.056 0-4
3 COMPOSITE SCORE .
g TOR I'I
5 CHARACTERISTICS | 10.478 3,495 0-21 | 10,025 3,622 0-21 ] 10,933 3,308 1-17
5 FOLLOWIR 1.825 1.070 0-4 1.921 1.102 04 1.729 "1.030 0-4
A GREGARIOUS 1.906 1.085 O~4 1.954 1.054 C-4 1.858 1.115 0-4
5 IXURAVERT 1.690 1.208 o} 1.734 1.178 0-4 1,646 1.239 0-4
S CONI'ORIXST 2,089 0.9%0 0-4 2.0%3 0.894 0-4 2,146 0.964 0-4
“ GIVE3 TP 1.428 1.047 . 0= 1.585 1.100 O~4 1,271 1.073 0-4
TEPENDEWT 1.125 1.060 . Gt <1.759 1.092 O-4 1.563 1.021 O-4
CONMPOSITE SCORE '
FOR ¥D
CHARACTERISTICS § 10.638 3,466 1-21 § 11,017 3.433 1-19 {10,258 3,464 321
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etdmes oyj JO EOTISTAS}ORIBYY TTRIFAD YT



19T

VARIABLES Mean S.De Range Mean S.D. Rangee Ilean S.)a Range
COG EFT 15.190 5.794 4-25 | 16.885 5.961 0-25 | 18.010 5.739 2-25
STYLE  KFT 58.587 68.578 5.5-223.5| 33.526  46.101 6-212] 29.230 38.349 3.5-214
ABC 3,661 0.5940 1-5 3.355 0.989 1-5 3.075 0.958 15
AM3 41.492 13,984 12-91 | 53,115  15.131 20-95 | 54.895 15.822 9-100
VERBAL 12,444 5.4%2 320 | 18.244 5.825 7-32 | 18.211 6.100 1-.33
E NUMERICAL 9.984 5.160 2-26 | 13.564  6.115 3-21 | 14.516 6.612 2-35
H PERCEPTUAL 18.095 6.337 5-35 | 21.172 5.709 9-35 | 22.374 5.733 6-34
é SPATIAL TEST 2 52.049 19.947 = 16-88 | 59.553 20.175 11-94 | 65.895 19.959 14-94
DRAW-A-MAN TEST [101,952  15.518 58-139 1102.829  13.150  T79-137{104.194  13.477 T74-135
DRAV-A-PLAN TEST [100.065 1%.84%  75-131{ 95.507 13.864  T0-130| 97.469 14.126  T3-127
ORTENTATION 1 6.444  1.8%20- . 1=9 6.895 2.004 1-9 7.189 1.282 2-9
ORTINTATION 2 11.524 3.860 5-19 | 13.132 2,890 1-21 | 14.042 4.699 1-22
" ORIENTATION 3 7.063 3,068 2-12 6.987 2,657 1-12 8.646 2,991 2-12
& EXTENT 2.459 0.541 1-5 2.487 0.959 1-5 2.946 1.097 1-5
5 ABSTRACTION 1 3,410 1.086 1-5 3.566 1.289 1~5 4.043 0.908 1-5
E PERSPECTIVE 1 4.082 1.053 1-5 4.105 1.260 1-5 4.570 0.813 1-5
s ACCURACY 1 2,279 0.819 1-4 2.224  0.961 1-5 2.634  0.998 1-5
- STYLE 1 2,656 0.544 2-4 2.579 0.548 + 1-4 2.849 0.722 1-4
& MAP 1 (COMPOSITE) | 12.426 2.513 6-18 | 12.474 3.066 6-19 | 14.097 2.515 5-19
g ABSTRACTION 2 3.610 1.246 1-5 5.955 0.983% 1-5 4.458 0.704 2-5
PERSFLCTIVE 2 4.424  0.939 1-5 4.470 0.881 2-5 4.771 0.502 25
. ACCURACY 2 2.119 0.530 1-4 2.343 0.962 1-5 2.711 1.042 1-5
STYLE 2 2.407 0.833 1-4 2.515 0.769 1-4 2.627 0.776 1-4
MAP 2 (COMPOSITE) |12.559 2.699 5-17 | 13.318 2,413 7-19 | 14.542 1.983 10-19
LEATFRSHIP 1.825 1.264 0-4 1.321 1.211 0-4 1.190 1.178 ~ 0-4
SOLITARINESS 1.286 - 1.023 0-4 1.000 1.044 0-4 1.480 1.096 0--4
INTROVERT 1.317 1.075 0-4 1.385 1.119 O~4 1.450 1.149 0-4
INDIVIDUALISTIC |}2.190 0.993 0-4 1.962 1.025 0-4 1.770 1.109 0-4
PFRSEVERES 1.505 1.043 0-4 2.321 0.987 1-4 "} 2.000 0.964 04
£ TNDEPENDENT 2.143 1.162 0-4 2,179 0.977 0-4 1.620 1.033 O~4
H COMPOSITE SCORE
g FOR FI
g CHARACTERISTICS] 10.667 3,137 41 10,167 3.645 1-21 9.510 3,842 0~20
é FOLTLOVER 2,000 1,063 0-4 1.654 1.103 0--4 2.080 1.093 0-4
e GRECARIOUS 1.229 1.118 0-4 1.987 1.038 0-4 1.750 0.989 0-4
o TRAVERT 2.111 1,179 0-4 1.795 1.155  0-4 1.450 1.132 0-4
% CONFORIIIST 2,000  0.861 0-3 2.000 0.926. 0-4 2.080 0.895 0-4
E GIVES UP 1.857 1.090 0-4 1.295 1.070 0-3 1.640 1.087 0-4
& DEPERDERT 1.714 1.2 0-4 1.564 1.064 0-4 1.940 1.013 O-~4
< COMFQSITE SCORE
¥OR FI
CHARACTERISTICS|11.921 2.497 5-17 | 10.423 %4923 2-19 | 10.910 3.447 _1-19
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10 = 11 Year Olds

11 = 12 Year Olds

12 ~ 19 Year Olds

VARTABLES Mean Sl Rance VMean S.De Honge Mean SeDe Range
coG EFT 13.319  5.465 1-24 16.341  5.126 1-25 18.438  5.677 325
STYLE EKFT 50.659 59.520 7-218 | 51.762 61.160 7T=222.5 41.747 58.294 5222
ABC 3.391  0.669 2.5 2,937 0.822 15 2,622 0,91 1-4
AFI3 43,000 12.52 18-73% 50,219 16.337 14-90 62,941 14.592 27-91
VERBAL 14.254  5.136 527 18.049 6.132 7-33% 21.788 6.3%13 6-34
B NUMERICAL 9.119 4.252 0~-26 11.390  6.586 0-3% 15.459 5.366 3.27
E PERCAPTUAL 19,627 6.159 1-30 20.756 6.195 135 25.580  4.908 12-35
SPATTAT, TEST 2 51.478 18,706 19-96 53,247 16,160 2295 66.845 19,405 15-99
g DRAW-A-MAN TEST | 102.435 13.025 75-132 1102.582 13.206 67-129 | 104.012 141,587 73-126
DRAW-A~PLAN TEST | 104.217 12.141 80-129 | 98,793 12,099 75-128 | 105.110 12,665 79-129
ORIGNTATION 1 «6.159  1.746 3.9 T.481  1.678 1=9 7.682  1.457 0--9
ORIENTATION 2 11.739 3,261 2-19 12,684 4.454 . 3-22 15.294  4.309 322
ORIENTATION 3 6.188 3,074 1-12 5.911 2.927 2-12 7.071 3.432 1-12
199 *
H EXTENT 2.344 0.895 =4 2.075 0.6T1 -4 2,866 0,628 .15
H ABSTRACTION 1 2,984 1.507 1-5 3,350 1.468 1-5 3.793 1,108 1-5
PERSPECTIVE 1 3,484  1.425 1-5 3.837 1.325 1-5 4.402 1,064 1-5
ACCURACT 1 2.266 0,802 1-3 2,087 0.830 1=3% 2.744 0,767 15
& STYLE 1 2.594 0.526 2-4 2,688 0.518 1-4 2.829 0.625 1-4
g MAP 1 (COMPOSITE)| 11.328 %,423 6-16 11.962  3.239 4-16 13.793  2.600 6-16
g ABSTRACTION 2 2.984 1.314 1-5 3,709  1.189 1-5 4.430 0.872 2.5
= PERSPECTIVE 2 3,429 1.341 1-5 4,291 0.922 1-5 4.680 0,823 15
ACCURACY 2 1.984 0.793 1-32 1.962  0.854 1-5 2.823 0,888 1-5
STYLE 2 2.381  0.750 1-4 2.506 0.732 1-4 3,063  0.774 1-4
MAP 2 (COMPCSITE)| 10.794 3.118 4-17 12.456  2.731 4-19 14.924 2.099 9-19
IEADERSHIP 2,087 1.160 0-4 1.463%  1.249 0-~4 1.584 1,185 0-~4
SOLITARINESS 1.159 1.066 0-4 0.953  C.922 -4 14393 1.062 0-4
INTROVERT 1.536  1.119 0-4 1.402  1.142 0-4 1.360 1.131 0-4
NDIVILUALISTIC 2,406 0.960 04 41.96%  1.0T4 0-4 1.865 1.130 0-4
o PERSEVERES 2.449 0.978 1-4 2.573 0,930 O0-4 2.270 1.095 0-4
& TDIPENDENT 2.551  0.948 1-4 2,073  1.131 0~4 1.978 1.000 0-4
% CONMPOSITE SCORE .
% FOR FI . )
E CHARACTERISTICS 12.188 2.277 6-17 10.4%39  3.356 317 | 10.416 3,609 1-17
- FOLLOVER 1.876 . 1.028 0-4 1.780 1.0%1 0-3 1.573 1.021 O-4
© GRECARTOUS 1.928 1.155 0=-4 1793 1.141 0-4 1.865 1.058 0-4
A EXTRAVERT 1.855 1.240 0-~4 1.805  1.3C9 O~-4 1.337 1.117 0-4
= CONFORMIST 2,493  1.024 0-4 2.146  0.803 0-4 1.876 0.975 0-4
&5 GIVES UP 1.348  0.997 O-4 1.207  1.074 .03 1.270 1,136 0-4
< DEPINDIND 1.62%  1.099 0-4 1.451  1.044 0-3 1,618 0.935 O-~4
COXFOSITE SCORE
TOR F .
CHARACTERISTICS 11.261 2.5C3 5-16 40,165 35,808 317 9.53%9 3,618 3.21
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TABIE C Characterigtics

of the Sample by Residential Location

- RURAL URBAN
VARTABLES Mean ST Range Vean Sala Ranga
COG- EFT 15.228  5.970 0-25 | 17.996  5.388 1-25
STYLE REFT 18.976  60.607 3.5-223.5| 36.751  49.683 4~217
ABC 3,208  0.937 -5 %.059 .955 15
AH3 49.047  14.631 14~93 | 54.633 17.802 9~100
> VERBAL 16.803  5.757 3-32 | 18,527  7.019 134
5| NUMERICAL 11.795  5.642 2-31 | 13,482  €.725 0~35
1 PERCEFTUAT 20.426  5.779 1-34 | 22,708  6.483 5-35
4 SPATIAL TEST 2 56.988  18.902 11-96 | 61.210 21.549  14-99
DRAW-A-DAN 101.445 12.751 67-132 104,968  13.277  58-139
DRAW-A~PLAN 101,909 13.48%  T0~131! 98.117  13.361 70-129
ORTENTATION 1 6.927  1.735 1-9 7.740  1.906 0-9
ORIENTATION 2 - 12,882  3.847 1-22 1 13.577  4.79 122
= ORIENTATION 3 7,061 3,401 1-12 | T.045 3,228 112
ggg EXTENT 2,381 0,997 15y 2.729  0.888 1-5
£Z  ABSTRAGTION 1 3.706  1.442 1~5 3.418 1,054 15
= PERSPECTIVE 1 3.926 1.328 i-5 4,311 1.0%6 1.-5
% ACCURACY 1 2.134  0.953 1-5 2,653  0.765 1-5
STYLE 1 2,749  0.602 1=l 2,671 0.596 1ty
% MAP 1 (COMPOSITE)| 12.515  3.424 4-19 | 13,062  2.587 5-19
=) ABSTRACTION 3.694  1.169 15 4.117 1.120 1-5
=% PERSPECTIVE 2 4.213  1.129 1-5 A.512  0.833 1-5
2 ACCURACY 2 2.184  1.038 1-5 2.516  0.883 1-5
= STYLE 2 2.537  0.904 ted 2,667  0.678 1-4
=~ MAP 2 (COMBGSITE)| 12.634 3,136 4-19 | 13.808 2.414 5-19
LEADERSHTP 1.703  1.131 0t 1.374  1.319 0-4
SOLITARTNESS 1.220  1.042 0-4 1.234  1.066 O~4
INTROVERT 1.5C0  1.102 O-4 1.315  1.137 O~d
vy INDIVIDUALISTIC 2.004  1.020 0-4 1.991 1,128 O~d
E!  PERSEVERES 2.150  0.997 0-4 2.357  1.038 Owndf
g TNDEPENDENT 1.986  1.012 0-4 2.128  1.133 0-4
& COMPOSITE SCORE '
% FOR PI
= CHARACTERISTICS! 10.565  3.172 1-17 | 10.387 3,808 0-21
B FOLLOWER 2.049  1.064 04 1.551 1.027 04
«xa  GREGARIOUS 2.163 0,972 0-4 1,638  1.133 0-4
£} EXTRAVERT 1.825 1,221 04 1.549  1.181 0-4°
B CONFORMIST 2.374  0.907 0-4 1.791 0.859 04
@ GIVES UP 1.581 1.117 0~4 1.268  1.054 Ondd
DEPENDEIT 1.890  1.092 Ot 1.421 0.972 0~4
COMPOSITE SCORE :
FOR FD
CHARACTERISTICS | 11.915  2.927 321 9.302  3.487 1-16
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A Urban Bovs Hiral Hoys Urban Girls Rural Givls
VARTABLES Mean S.D. Renge Ilcen S Ranre | Mean D.D. Rane Iean S.h. Ranire
CCG- EFT 18.108  5.767 i-25 15.852 5.857 0-25 § 17.893 5,040 3-25 | 14.551 6.042 1-25
STYLE RFT 37.345 52.061 4~-208.5] 39.133 51.207 3.5-22%.5 35,201 47.584 6-217y 59.653 68.003 5-222,5
ABC 3.288 0.952 1-5 3.354 1.020 1-5 2.866  0.915 1-5 5.051  0.851 1-5
AH? 52.139 18.379 9-100 1 49.533  13.808 20-93 | 56.915 17.015 18-91 | 48.560 15.53%3 14-59
2 VERBAL 17.056  6.944 1-33 16.559 5.494 7-31 ] 19.873 6.842 3-34 | 16,741  6.058 4-32
H  NUMERICAL 1%.,643  6.932 2-755 12.483% 5.763 2-31 | 13.331 6.548 0-33 | 11.086 5.44% 2.27
H  PERCEPTUAL 21.661  6.944 5=35 20.164 5.212 6-33 | 23.673 5.888 7=35 | 20.716  6.357 134
2 SPATIAL TEST 2 61.383 22,631 14-94 59.6%2 18,751 11-94 | 61.051 20.606 15-99 | 54.162 18,732 19-96
DRAV-A-PIAN 105.192  14.048 58-139 | 101.465 13,640 T74~132|104.759 12.578 78-1%321101.424 11.778 67~129
DRAW-A~PTAN 94.887 13,175 70-121 | 99.839 14,353 T4-1311101.,122 12.875 75~1291104.085 12,177 75-129
ORTIINTATION 1 6.963  1.97¢ 1-9 6.835 1.812 1-9 7.304 1.831 -9 7.025  1.651 1-9
ORIEITLATION 2 12,944 4.912 1-21 13.1753 3.795 1-22 | 14.1€5 4.C28 322 | 12,568  3.B95 2-22
@ ORIETATION 3 T.972  3.161 2-12 T-441 3.452 1-12 6,174 3.056 1-12 6.65%  3.311 1-12
£ EXTEID 2.877 0.973 1-5 2.484 1.055 15 2,597 " 0,785 1-4 2.262 0,915 1-5
3 ABSTRACTION 1 3.613  0.879 1-5 3,806 1.292 1-5 3.244  1.164 1-5 3.589  1.596 1-5
s PERSPECTIVE 1 4,519  0.87 1-5 4.089 1.169 1-5 4.126  1.132 1-5 3.738  1.475 1-5
ACCURACY 1 2.632  0.83%2 1-5 2.210 1.014 1--5 2,672  ©.702 1-5 2,047 0.873 1-4
¢ STYLE 1 2.660 0.631 1-4 2,750 0.633 1-4 2,681 0.565 1-4 2.748  0.568 -4
& MAP 1 (COMPOSITE) | 13.425 2.272 5-19 12.855 3.195 6~19 | 12,739 2.809 6-17 | 12,121 3,646 . 4-18
g ABSTRACTION 2 4.266 1.045 1=5 3.855 0.975 1-5 3.974 1.166 1=5 3,528  1.325 1-5
“*  PERSFECTIVE 2 4.612  0.820 1-5 4.545 0.774 2~5 4,426  0.838 2-5 3.868 1.324 1-5
ACCURACY 2 2,571 0.942 15 .297 1.058 0-5 2.470  0.8%1 1-5 2,056  1.007 1~5
STYIE 2 2,633  0.632 1-4 2.4%6 0,904 1--4 2.696 0.715 1-4 2.642  0.896 1=l
MAP 2 (COMPOSITE) | 14.082  2.260 5-19 13.755 2,561 T-19 §13.574 2.924 T7-19 | 12.094 3.555 4~19
LEADERSHIP 1.292  1.367 0-4 1.492 1,107 0~-4 1.451 1.273 0-4 1.9%32 1.123 O-4
SOLITARTIESS 1.274 1.104 0-4 1.273 1.055 0-4 1.197 1.034 0-4 1.161  1.029 0-~4
IWTROVIRT 1.265 1.110 0-4 1.508 1.115 C-4 1.361 1.165 0-4 1.492 1,092 0-4
IWDIVIDUALISTIC 1.965  1.093 0-4 1.922 1.03%9 0~4 2.015 1.154 O~ 2,033  0.996 0-4
gt PERSEVIRES 2.2%0 1.027 C-4 1.945 0.966 0-4 2.475 1.038 0-4 2.373 .0.985 o-4
H  TNDLPEIIDENT 2,035 1.149 0-4 1.852 1.012 0-4 2.213% 1.115 O-4 2.1%  0.995 O~4
=  COMPOSITE SCORE
o] FOR FI
E CHARACTERISTICS | 10.062  4.014 0-21 | 9.992 3.252 2-17  [10.689 3.598 3-17 111,186  2.973 1-17
, ~ JOLLOVER 1.681  1.080 0-4 2.1%3 1.082 0-4 1.5%8 C.973 0-4 1.958 1.041 O-4
©  GREGARIOUS 1.699  1.4125 0-4 2.180 0,954 0--4 1.562 1,142 04 2.144 1.075 0-4
@ EXTRAVIRT 1.673  1.168 0-4 1.799 1.168 O-4 1.434 1.185 0-4 1,854 1,260 04
©  CONIURILEST 1.805 0.7%6 0-4 2.234 0.951 0-4 1.779 0.940 0-4 2.525 0.83%4 0-4
a . GIVES UP 1.398 1,065 0-4 1.750 1.108 0-4 | 1.148 1.034 0~4 1.358 1,10% 0-4
<  DEPENDINT 1.522 1,001 0-3 1.969 1.1239 4 1.328 0.940 O-4 1.805 1.048 0-4
COMPOSITE SCORES '
FOR ¥D )
CHARACTERISTICS | 9.779  3.443 1-16 112,109 3.041 3~19 8.861 3.484 3-16 {11,703 2,796 4-21
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Mean S.De Range| Mean Salde Renwe Meen S.D. Ronge Mean 5.0, Range
COG  EFT 15.469 5,702 5-25 16.520 3,980 8-22 14.903  5.969 4-25 11.500  5.389 124
STYLE RFT 62,016 73,802 5.5-205.5{ 41.400 52.673 8-217 55.048 53.765 9-223.5 | 55.920 63.05% 7-218
ABC 3,539 £.983 1-5 3.%20 0.748 2-5 3,800 0.887 2-5 3,432 0.625 2-5
AH3 42.0%1 15,568 12-91 46.400 13,360 18-73 40.9%5 12.372  23-65 40,976 11.688  19-T1
VERBAL - 13.313% 6.151  4~30 15.800 5.657 327 13.581  4.675 322 13.33%  4.626 4-25
E NUMERICAL 10.219 5.517  2-26 9.520 5,292 0~26 9.742  4.844 2-20 8.831 3,542 3-17
. ] PERCLPTUAL 18,563 7.066 5-35 21.080 5.560 7-29 17.613  5.560 627 18.762  6.397 1-30
A SPATIAL TEST 2 50.438 21,626 16-88 55.120  19.934  22-87 55.951 17.844 21-82 49.409 17.875  19-96
DRAWV-A~MAN 103.438 15.854 58-139 [106.200 11,822  85-132 100.367 15.258 74-132 100,295 11.737 75-129
DRAV-A-PLAN 56.188 12.805 75-121 {105.240 11.945 80-129 104.200 13.912  81-131 103.6%6 12.350 80-~125
ORIFNTATION 1 6.000 2.095 1-9 6£.120 1.965 3.9 6.903  1.399 4~-9 6.182 1.632 3-9
ORITNTATION 2 10.750 4.579  3-19 12.960 3,323 3-19 12.323% 2,797 T-18 11.045  3.050 2-19
CRIENTATION 3 5.478 2.552  2-12 6.520 3.190 112 T.710 3.447 2-12 6.000 3.027 1-12
EX TR 2.833 0.950 1-5 2.840 0.800 1-4 2.097  0.790 1-4 2,026  0.811 1-4
é ABSTRACTTON 1 3.167 0.874 -5 3,080 1.077 1-5 3,645 1.226 1-4 2,923 1.738 1-5
3 PERSPECTIVE 1 4.200 0.961 1-5 4.000 0.957 2-5 3,98  1.140 1-5 3.154 1.582 1-5
@ ACCURACY 1 2.667 0.606 1-4 2.840 0.374 2-3 1,903  0.831 1-4 1.897 0,788 1-3
& OSTYLE 1 2.533 0.571 2-4 2,480 0,586 2-4 2,774  0.497 2-4 2,667 0.478 2.3
¢y COMPOSITE SCORE .
E MAP 1 12,567 2,176  7-16 12.400 2,309 8-15 12,290  2.831 6-18 10.641  3.849 6-1
g ABSTRACTION 2 3.933 1.230  1=5 3.125 1.393% 1-5 3.276 1.192 1-5 2.897 1.273 1.-5
"= PERSPECTIVE 2 . 4,267 1.112 15 3,875 1,035 2-5 4.586  0.780 2-5 3.154 1.443 1=5
ACCURACY 2 2.633 0.765 1-4 2.542 0.509 2-3 1.586 0,780 1-3 1.641  0.743 1-3
STYLE 2 2.733% 0.58% 2-4 2.708 0.550 2-4 2,069  0.923 1-3% 2.179 0.790 1=g
COMPCSITE SCORE
MAP 2 13,567 2.622  H-17 12,292 2.493 7-15 11.517  2.400 7-16 9,872 3,246 4-17
LEACFRGHIP 1.656 1.473 0~4 1.720 1.242 0-4 2,000 1,000 0-3 2.295 1.069 0-4
SOLITARTMESS 1.156 0.920 0-3 1.320 0.802 0-3% - 1.419 1.119 0-4 1.068 1,189 0~4
DFIROVERT 1,156 1.019 0-3 1.520 1.005 0-3 1.484 1.122 0-4 1.545 1.190 04
[ ISIVIDUALISTIC 2.094 0.963 1-4 2,400 1.000 1-4 2.2590 1.039 0-4 2.409 . 0.948 0-4
H PORSHVERES 1.969 0.999 1-4 2.640 0.907 1~4 1.539 1.098 0-3 2.341  1.010 1=4
=] INDEPENDENT 2,250 1.218 0-4 2,680 0.945 1-4 2,032 1.110 0-4 2.477 0.952 1-4
Q CCMPOSITE SCORE :
é FOR FI
= CHARACTERISTICS | 10.231 3.612 4-17 1 12.280 2.685 6-17 11.065 2.555 5-16 12.136  2.041 7-15
© . FOCLLOVER 1.875 . 0.976 0-3 1.540 0.952 0~3 2.129 1.147 0~4 2,006  1.057 0-4
Qa GCREGARIOUS 1.344 1.096 0~4 1.960 0.978 1=4 2.129 1.147 0-4 1.909 1.254 0-4
é ZXTRAVERT 2,054 1.254 0-4 1.880 1.013 0-4 2,129 7.118 0-4 1.841 1.363 04
X CCHFORMIST 1.844 0.574 1-3 2.120.  0.881 0-% 2.161 1.068 0-3 2.705 1,047 0~4
< GIVES UP 1.750 1.016 0-3 1,280 0.84% 0-3 1.948 1,465 0-4 1.386  1.08% 0-4
DEPLYDTT 1.655 1.125 0-3% 1.640 0.952 03 1174 1.309 0-4 1.614 1.185 0~4
COMPQSITE SCORE
FOR ¥D
CHARACTERISTS 11.563 2.488 6~16 }110.920 2,482 &-15 12,250 2.493 5-17 l 11.455  2.519 5-16
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s~ HMean 2.0, Range Ilean Selle Range leon SeDa Range | Viean Selle Ranme
C0G  EFT 19.333 5.324 1-25 17.386  4.463 5=2 14.736  5.723 0~24 15.132 5.619 1-29
STYLE RiT 27.986 43,136 6-208.5] 32.705 37.402 7-162.5| 28.274 49.253 6.5-212 73.829 175.029 7.5-222,5
ABC 3,147 1.019 15 2.829 0,892 1-5 3.524  0.943 1-5 3.05% ° 0.73% 2-4
LE3 57.083  15.834  29-95 54.523 17.123 22-30 49.714 13.795 20-93 45.237  14.130 14-77
3 VERBAL 19.278 6.327 8~-32 19.159 6,523 8-.35% 17.357  5.272 7-31 16.763 5.450 7-28
£ NULERICAL 14.861 6.020 4-28 13.205  7.470 0-33 12.452  6.045 3-%1 9.289 4.655 2-24
i PERCEPTUAL 22.944 6.150 12-35 22,159  5.051  10-35 19.667 4.882 9-33% 19.132 6.261 1-34
& SPATIAL TEST 2 63.%382 20.188  25-91 57.253 18.126 25-95 56.452 19.863  11-.94 48.757  17.342 22-90
DRAV~A-T1AN 107.735  13.772 82137 |104.219 13.062 80-125 98.857 11.29%  79-124 | 100.816 13.305 £7-129
DRAV-A~PLAN 94.471  12.809  TO0-117 97.909 13,212  75-127 96,410 14.828 70-13C | 99.816  10.752 75-128
ORIENTATION 1 7.529 1.911 39 7.829 1.564 1-9 €.781  1.9%0 1-9 7.105 1.737 1=9
ORIENTATION 2 14.444 5.759 3-20 14.195  4.781 522 12,071 3.572 1-21 11,053 3.440 5-18
ORIFITIATION 3 7.547 3.634 2~12 5.317  2.514 2-12 6.452  3.631 1-12 6.553 3.227 2-12
% EXTEIM 2.861 0.931 1=5 2.093  0.479 1=% 2.150 0.864 1-4 2.054 0.848 1-4
£ ABSTRACTION 1 3,694 0.856 1-5 2,953  1.327 - 1-5 3.450 1.584 1-5 3.811 1.506 1-5
Y PIRSPECTIVE 1 4.528 0.845 2~5 3,860 1.320 1-5 3.725  1.450 1-5 3.811 1.351 1-5
g ACCURACY 1 2,639 0.899 1-5 2.372  0.757 1=3 1.850 0.844 1-4 1.757 0.796 1=-3
3 STYLE 1 2,667 0.566 1-4 2.674 0.522 2-4 2.506  0.506 2-3 2,703 0.520 1-3
¢ COMPOSITE SCORE
E MAP 1 13.528 2.06% 8-19 11.860  3.197 6-16 11.525  3.508 6-17 12.081 3,328 4-16
% ABSRACTTION 2 4.194 1.078 1-5 3,881 1.087 2-5 3.743 0.852 2-5 3.514 1.283 1-5
PERSPECTIVE 2 4.61% 0.761 2-5 4.405  0.857 2-5 4.343 0.968 2-5 4.162 0.986 1-5
LCCURACY 2 2.337 0.919 1=5 2.048  0.731 1-3 2.3u6 1,009 1-5 1.865 0.976 - 1~5
SIYLE 2 2.645 0.551 1=3 2.476  0.707 1-4 2,400  0.914 1-4 2.544 0.767 Tdy
COMPOSITE SCORE
eP 2 13.839 2.146 7-17 12.810  2.540 7-15 12.857 2.568 7-19 12.054 2.915 4~19
LEADERSHIP 1.111 1.389 0-4 1.159 1.275 0-4 1.500 1.018 0-4 1.816 136 0-4
SOLITARINESS 1.083 1.131 0-~4 1.045 1.0M 0-3 0.920 0.973 0-3 0.868 0.811 0-32
INTROVIRT 1.306 1.167 0=t 1477 1.3 Q-4 1,45 1.067 0-4 1.316 1,165 O=b
INDIVIDUALISTIC 1.889 1.141 0ty 1.909  1.217 0--4 2,024 0.924 14 2,026 0.885 0-3
£l PERSERVERES 2,639 1.018 1-4 2.864 0.905 1-4 2.048 0.882 1-4 2,257 0.852 1-3
N INDEPENDENT 2.222 1.098 0-4 2.159 1.23%8 0-~4 2,143 0.872 0~4 1.974 1.000 0-4
3 COMFOSITE SCORE
A FOR FI )
% CHARACTERISTICS 10.250 4.265 121 10.614  3.743 317  ]10.095 3.067 2-16 [10.237 2,€80 315
m, POLLOWER 1.%89 1.178 o-4 1,888  1.043 0-3 1.881 0.99% O-4} 2,026 0.972 0-3
©  GRUGARIOUS 1.444 ¢.998 03 1.295 1 1.0&9 0-3 2.452 0.832 14 2.308 . 0.942 14
9 EUIRAVIRT 1.528 1.108 0-4 1.409  1.282 0-4 2.024 1.156 0-4 2,263 1.201 0-4
> COHFORMIST 1.889 854 0~4 1.955  0.634 0-4 2,055 0.983 0-4 2,358 0.714 1-3%
&2 GIVES UP 0.972 1.000 -3 0.841 1.010 03 1.571 1.063 0~3 1.5%2 0.998 0-3
<\ DEPIIDENT 14250 0.957 0-3 1.068 0,950 0-3 1.833 " 1.080 0-~4 1.895 0.981 0-3
COMPOSITE SCORE :
FOR FD . )
CEARACTERISTICS 8.472 3.368 3-16 8.136  3.521 316 112,095 3.608 5-19 N2.579 2.543 5-17
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L9171

yroan Loys

ULl ATL L4

VARTABLES leax SeDe Range Mean S.D. Range lean Seln Range Mean SeDa Ranme
coG ERT 19.047  5.657 2-25 18.96€2 5.743 3-25 17.200 5.723 4-25 17.667 5.560 4-25
STYLE R¥T 27.289 32,117 4-186.5 | 36.651 52.979 7.5-208 | 30.818 43.011 35-214 | 49.250 65.3%96 5222
ABC 3,211 0.843 1-5 2,6%2 G.948 1-4 2.982 1.027 1-5 2.583 0.874 =4
AH3 55.775 19.727 9-100 | 64.429 15.278 27-91 54.255 12.358 32-79 £0.917 13.551  29.-89
VERBAL 18,050 7.C16 1-33 22.592 6.585 6-34 18.327 5.40% 8-30 20.694 5.840 11-32
Ei NU: ERICAL 15,300 7.849 2-35 15.388 5.350 3-25 13.945 5.552 429 15.556 5,464 6-27
X PERCEPTUAL 22,864 6,907 6-34 26.212 5,131 16-35 21.982 4.617 9-32 24.667  4.479 12-32
) SPATTAL TEST 2 68,268 22,600 14~94 67.429 21.611  15-99 64.093 17.703% 29-94 66.029 16.083  33.94
DRAW-~A-MAN 104.%295 12,665 T4-135 [104.457 12,748  T73-126 { 104.055 14.%24 80~130 { 103.444 10.058 T4-125
DRAW-A~PLAN 94.2%19 13,985 73-121 [101.957 12.524 79-127{ 99.891 13,853 75-127 1 109.139 11.823  86-129
CRIENTATION 1 T.244 1.685 3.9 7.459 1.7%3 0-9 T.148 1.887 2-9 7.972 0.910 5-9
ORIFEITAYION 2 13,415 5.459 1-21 14.755 5.019 3..22 14.519 4.018 4-22 16.028 3,009 9-22
ORIENTATION 3 9.405 2.58 412 6.714 3,291 1-12 8.056 . 3.194 2-12 T7.556 3,605 2-12
@ ELTENT 2.925 1.047 1-5 2,902 0.781 1-4 2.962 1.143 1-5 2.806  0.910 1-5
@} ADSTRACTION 1 2.875  0.791 1-5 3,569 0.985 1-5 4.170 0.975 2-5 4.161 1,214 1-5
© PERSPECTIVE 1 4.750 0.776 1-5 4.412 0.983 1-5 4.454 .0.821 2-5 4,387 1.202 1-5
g ACCURACY 1 2,600 | 0.928 1-5 2.843 0.703 1=5 2.660 1.055 1-5 2.581 0,848 1-4
5 STYLE 1 2,750  0.112 -4 2.784 0.577 1-4 2.925 0.730 1-4 2,903  0.700 2~4
v COMPOSITE SCORE o
g MAP 1 13.975 2.380 5-19 13,647 2.432 7-17 14.189 2.632 9-19 14.032 2,881 6-18
% ABSTRACTTON" 2 4.649  0.716 2--5 4.459 0.819 * 2-5 4.304 0.662 3-5 4.367 0,964 2-5
“  PLRSPECTIVE 2 4.892  0.%93% 3.5 4.714 0.540 B 4.674 0.580 35 4.433 1.135 1-5
ACCURACY 2 2,676 1.082 1=5 2.796 0.889 1-5 2.739 1.021 1-5 2.867 0.500 15
STYLE 2 2.541  0.730 14 2,878 0.754 1-4 2,696 0.813 1-4 3.367 0,718 1-4
COMPOSITE SCORE
IAP 2 14,703  1.927 10-19 14.857 1.904 1119 14.443 2,039 10-19 15.033  2.414 9-13
LEADERSHIP 1.178 1.248 0-4 1.566 1.264 0-4 1.200 1.129 0-4 1.611  1.076 04
SOLITARTNESS 1.511 1.180 0-4 1.264  1.146 0-4 1.455 1.033 0-4 1.583  0.906 0-3
INTROVERT 1.311 1.145 0-4 1.189  1.257 0-4 1.564 1.151 0-4 1.611  0.8T1 0~3
INDIVIDUALISTIC 1.933 1.156 0-4 1.925  1.174 0-4 1.636 1.060 0-4 1.778  1.972 c-4
E PERSLCVERES 2.089 0.973% 0-4 2.075 1.07 0-4 1.927 0.959 0-4 2.556 1.081 0-4
= INDEPCLIDENT 1.733 1.095 0-4 2.038  1.037 0-~4 1.527 0.979 0-~4 1.889  0.950 0-3
§  COIPCSITE SCORE
0 OR FI
g CHARACTERISTICS| 9.755 4.146 0-20 10.000  3.674 717 | 9.309 3,600 2-17 11.028  3.576 1-17
gy FOLLOWIR 1.778. 1.042 0-4 1.396 0.927 0-4 2,327 1,090 0-4 1.833  1.108 0-4
y  GREGARIOUS 1.444 1.078 0--4 1.642  1.222 04 2.000 0.83%9 0-4 2.194  0.568 1=
& EXTTAVERT 1.489 1.700, 0-4 1.245 1,142 Q=i 1,416 1.166 0-4 1.472  1.082 0-4
E COTPORMIST 1.711 0.815 0-3 1.472 0.973 C--4 2.%42 0.850 0-4 2,472  0.5C9 13
DEPENDENT 1.644 0.980 0~-3 1,396 0.884 04 2,162 1.038 0-4 1.944  ©.924 0-4
< GIVES uP 1.489 1.058 04 i.340 §.091 0-4 $.764 7 1105 G4 1.167 1.207 0-4
SCCRE FOR FD
CHARACTERISTICS! 9,556 3.609 1-16 8.491  3.5%9 3.16 112.018 2,896 3-19  |11.083  3.193 4=21

(P10 xEok ¢ = 2L)
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It is not proposed to discuss differences which emerge from the analysis
of the overall characteristics, for it is felt that any differences

which exist will emerge as the next stage of the discussion continues.

2. The Intercorrelational Analysis

As was explained in the previous chapter, the inter-correlational

analysis attempted to examine the inter—relationships between four
main elements, ie

1. Measures of cognitive style

2. Measures of ability

3. Measures of environmental verception

4. Aspects of personality associated with Witkin's analytic/

globzal dimension

The inter-relationships between these elements will now be

discussed in ierms of the hypotheses outlined in the last chapter,
where the hypotheseé were seen to be organised in to four main sub
groups. '

A Those which further investigate the analytiq/gldbal dimension
and consider the correlations between the tests of cognitive
style and other measures used in the study (Hypotheses 1T-9
and 25) '

B Those which consider the strength of relationships amongst
the ability and various 'mapping' measures. (Hypotheses
10 - 16)

C Those which congider the inter—correlations with the scores
on the children's cognitive maps. (Hypotheses 17 - 23)

D That which considers the m»eliationship between cognitive

style and aspects of personality. (Hypothesis 24)

A, Correlations with the measvres of cognitive style

Hypothesis 1. Research suggests that there will be a positive and
significant correlation between the three measures of cognitive
style (ie Between scores on the Embedded Figures Test (EFT), the

Rod and Frame Test (RFT) and the Articulation of Body Concept Scale
(8C) ).
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The fivrst hypothesis is probably the most crucial of the research,
for the existence of the analybic/global style described by Witkin is
dependent upon a positive correlation between the three measures being
demonstrated for the sample. As was discussed in Chapter 2, where
previous research was reviewed, correlations between the measures of
cognitive style vary in their levels of significance. Tor exaﬁple,
the review of research by Goldstein and Blackman (1978) demonstrated
that correlations between EFT and RFT were significant and generally
within the range of 0.30 - 0.65. Similarly Arbuthnct's (1972) more
comprehensive study of relationships between EFT and RFT concluded
that whilst the measures do share some variance, the amount of
generality is often quite low. Correlations between the Articulation
of Body Concept Scale and the other measures of cognitive style have
been shown to be significant (Corah 1965, Karp, Silterman and Winters
1969, Witkin et al 1974) and generally in the range 0.4 - 0.5.
Machover for example (Witkin et al 1962 p 117) is reported to have
achieved a correlation of 0.41 (p<0.05) between figure drawings
The results of the inter-

correlations between the measures of cognitive style for this study

and the measures of fleld independence.

were as follows:

TABIE 5. 1 ?Zéi)sample Boys (241) Girls (240)
EFT with RFT 0.4290 ** 0.4956 ** 0.3683 **
EPT with ABC 0.4392 ** 0.4634 ** 0.4529 **
RPT with ABC 0.2338 *x 0.2975 ** 0.2165 **

Levels of significance * p < .05
¥ p < .01

TABIE 5.1 Correlations between the measures of Cognitive Style

(Sample, Boys, Girls)
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As can be seen in these results, the EFT/RFT correlations
f£all within the limits described by Goldstein and Blackman. All
of the resulis are significant at the 1% level and would probably
be taken by Witkin to support his assertions. However, the low
correlations between the Articulation of Body Concept Scale and the
Rod and Frame Test raises questions about the ABC and RFT as reliable
measures of cognitive style. Similar low correlations were identified
by Vernon (1972) and this led Satterly (1976, 1979) to question the
necessity of deriving a pooled index of field independence from such
disparate measures and he preferred to rely solely on the results of
the Embedded Figures Test as his measure of cognitive style, or
more particularly field dependence/independence.

The results above also suggest slightly stronger associations
between these measures for the boys of the sample. Analysis of the
results in terms of the urban/rural distinction indicates that
differences between the sexes for EFT/RFT correlations derive primarily
from the high correlations of the urban boys and the lower correla-
tions of the rural girls. The slightly higher correlations of EFT/ABC
for the boys is a result of the lower correlations of the Urban Girls,
although that of the rural girls was the highest.

TABIE 5. 2 Urban Boys Rural Boys Urban Girls Rural Girls

(113) (128) (122) (118)
EFT with RFT | 0.6098 %% 0.4097 ** 0.4136 ** 0.2841 **
EFT with ABC | 0.4605 ** 0.4689 ** 0.3830 ** 0.5074 **
RFT with ABC | 0.2899 ** 0.3045 ** 0.1697 0.2330 *

(Levels of significance * p < .05, ** p<,01)

TABLE 5, 2. Correlations between the measures of Cognitive Sityle
(By Residence/Sex)

The lower correlations between RFT/ABC are further demonstrated
by the urban/iural categorisation with the resuits of the girls
especially. The rural girls correlations were at the 5% level and
those of the Urban girls proved not to be significant. Age differences
in the correlations between these measures are discussed in a later

section.

The results described here are similar to those reported by Brophy
(1982, p.II6) who concluded that the criterion measures of Field depend-
ence/independence do not correlate at.a significently high enough level
to meet even modest 'equivalence' conditions which Arbuthnot (1972)

argued was necessary if they were to be regarded as messuring a similar

capacity.
170



Hypotheses 2 and 3 were concerned. with the relaticnships belween
the measures of cognitive style and intelligencea.

Hypotheses 2. Since 'cognitive stvles' purpor®t to cul across general

levels of ability, one would not necessarily expect high correlations
between intelligence (as measured by AH3) and measures of cognitive

style.

Hypotheses 3. 'There are likely to be higher correlations between

perceptual reasoning and the measures of cognitive style than with
verbal or numerical reasoning.'

The relationship of intelligence with the measurement of Witkin's
analytiq/global dimension has been a central issue in the literature
reviewed in Chapter Two. Witkin et al (1962) have reported high
pesitive correlations between RFT and EFT and intelligence and as
was mentioned earlier Witkin et al (1571) argue that if separate factor
IQ scores are computed for the three factors of the Weschler In-
telligence Scale, EFT scores correlate at a high and significant
level with the analytic factor, but only at a low and usually non-
significant level with the verbal and comprehension factors. Goldstein
and Blackman (1978) however, report consistent indications that the
neasvres of cognitive-style are related to various measures of verbal
and performance intelligence. The results of the analysis of this

study seem to support these assertions.

TABLE 5,3 Sample Boys Girls
AH3 with EFT 0.5982 0.5353 0.5729
A3 with RET 0.2991 0.2822 0.3269
AH3 with ABC 0.3290 0.3623% 0.3623

(A11 significant at the 1% level)

TABLE 5.% Correlations between the measures of Coguitive Stylé and

Tatelligence (Sample, Boys, Girls)
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Comparison of these correlations with those described in
Table 1 reveal that EFT correlations are higher with intelligence
than they are with the other measures of cognitive style, whereas
RFT and ABC correlations are generally highexr with EFT than they
are with intelligence. This is a further indication of the differences
that exist between these measures and seems to offer further support
to the views of Satterly cited earlier of taking the Embedded Figures
Test as the most appropriate measure of cognitive style. However, in
terms of Hypothesis 2, the association between ABC and RFT and
intelligence was as had been hypothesised, whereas this proves not
to be the case for the Embedded Figures Test. As a result one
might question whether RFT and ABC are therefcre more appropriate
indicators of the analytic/global dimension. (It is important to
remember however that all of the inter-correlations with intelligence
(as measured by full AH3 écore), proved to be significant at the 1%
level and that EFT correlations were much the strongest)?

When the inter--correlations between intelligence and cognitive
style were considered in terms of the rural/urban distinction,limited
differences emerged and in general the results confixm the comments

already made.

TABLE 5.4 Correlations between the measures of Cognitive Style and
Intelligence (By Residence/Sex)

TABLE 5.4 Uxban Boys | Rural Boys{ Urban Girls |Rural Girls
AH3 with EFT 0.6408 0.4230 0.6410 0.6671
AH3 with RFT . 0.33%90 0.2220% 0.3132 0.2896
AH3 with ABC 0.2913% 0.3%018 0.3021 0.4054

(A1l Results significant at the 1% level except * p < 5%)

A further interesting point about the relationship of these-
measures to intelligence is the relatively low level correlations
between ABC and AH3 for the sample (Table 3) although there are
exceptions (see the rural girls in Table 4). It has been argued

earlier that the analysis of the ABC raised some difficulty for the

#This was slso confirmed in Brophy's (I982) study.
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judges of this sample who felt that they were measuring increasing
drawing sophistication which Goodenough-Herris (1972) argue is a
demonstration of increasing intellectual maturity. The lower
correlations described in Tables 3 and 4 do not support the associa~
tion between intelligence and ABC particularly strongly. Witkin et
al (1971) had earlier identified a clear relationship between the
intellectual index of the Weschler Intelligence Sczale and the level
of Articulation of Body Concept (0.55 significant at the 1% level)
and the fact that this correlation was higher than with that of the
verbal index (0.33) was taken by Witkin to indicate that differences
in the nature of drawings is primarily a reflection of the differences
in mode of field approach rather than a reflection of general in-~
telligence. It is interesting however that this was not congidered
merely as a reflection of drawing ability, although the Goodenough~
Harris Draw-a-Man Test which is usually taken as an indicatoxr cf
intellectual maturity, is also recognised as a measure of ths level
of drawing skill.

The third hypothesis, which has already been stated, derives
directly from the factor analytic studies undertaken bj Witkin and
his colleagues (Karp 1965). The measure of intelligence employed
in this study provided scores for verbal, numerical and perceptuval
reasoning and it was hypothesised that the Spatial bias of the
measures of cognitive style (Vernon 1972, Satterly 1976) would be
reflected in the correlations especially with perceptual reasoning.
Similarly, the comments previously referred to about associations
with verbal indices, wovld lead one to anticipate low and possibly
non-significant correlations with verbal reasoning. As can be seen
in Table 5 below, the association between EFT and perceptual reasoning
confirms the hypothesis when the sample is taken as a whole and vhen
the boys are considered separately, but the correlations with Qerbal

reasoning are slightly higher for the girls.
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TABLE 5.5 Sample Boys Girls
EFT with Verbal 0.5111 0.4199 0.6199
BT yith Nunerical 0.4890 0.4359 0.5425
FFT with Perceptual | 0.5616 0.53%10 0.6128

(A11 results significant at the 1% level)
TABLE 5,5 Correlations between EFT results and aspects of intelligence
(Sample, Boys/Girls)

When the results are considercd for the urban/rural categori-
sation it becomes clear that the correlations of the rural girls

influenced the association between EFT and verbal reasoning for the

girls as a whole.

TSIE 5.6 soye. | goye | civis | ciris
EFT with Verbal 0.5797 0.2678 0.5920 | 0.6081
Numerical 0.4843 0.3755 0.4825 0.5763
Perceptual | 0.6275 0.4125 0.6260 0.5531

(All Results significant at the 1% 1evel)

TABLE 5.6 Correlations between EFT Results and aspects of intelligence
(By Residence/Sex)

It is important to recognise the high correlations which are
demonstrated here between the three elements of ability and EFT.
The only relatively low correlations are for those of the Rural Boys
sub-group and in general these results appear to confirm the suggestions
of Goldstein and Blackman about associations between EFT and other
elements of intelligence and which in turm are contradictory to
those reported by Witkin.
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The correlations between RFT and ABC and the subdivisions of
ability were not as high as those with the Embedded Figures Test
but in general confirmed the hypothesised relationship with
perceptual reasoning being stronger than with verbal or numerical
reasoning. As can be seen in Table 7, RFT correlates most highly
with perceptual reasoning in all cases described here and although
correlations with the other elements of numerical and verbal reasoning
are significant, the level of shared variance is extremely low and
especially in the case of the association between RFT and Numerical

Reasoning for the boys of the sample. The strength of the

TABLE 5.7 Sample Beoys Girls
RFT with Verbal 0.2373 0.2222 0.2706
RFT with Numerical 0.2223% 0.1864 0.2487
RFT with Perceptual 0.5202 0.%5224 0.3430

(A1l correlations are significant at the 1% level)

TABLE 5.7 Correlations between RFT and aspects of intelligence
(Sample, Boys, Girls)

relationship with perceptual reasoning was further demonstrated
by the results of the analysis by urban and rural sub-grouping, as

was the mach lower associations wibth verbal and numerical reasoning.

Jrban Rural Urban Rural
T <
TABLE 5.8 Bovs Boys Cirls Cirls
RFT with Verbal 0.3194 ** 0.1173 0,2933 *¥*; 00,2005 *
RPT with Numerical 0.1984 * G.1755 0.2254 * 0.2313 *
RFT with Perceptual 0.2282 ** 0.2639 **| 0,3095 **| 0.3163 **
(Levels of significance: * p <.05, ** p < .01)

TABLE 5.8 Correlations between RFT and aspects of intelligence
(By Residence/Sex)
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The correlations for the Rural Boys were particularly low and those
of RFT with verbal and numerical reasoning proved not to be signifi-
cant for the rural boys.

The correlations between the Articulation of Body Concept Scale
and verbal, numerical and perceptual reascuing were similar to those
for the Rod and Frame Test, except that, as with the Embedded Figures
Test, correlations for the girls were higher with Verbal than Per-

ceptual Reasoning. As with the Embedded Figures Test, this was a

result of the correlations achieved by the Rural Girls, (The
difference in correlation between verbal and perceptual reasoning
was extremely small, however: 0.0010).
TABLE 5.9 Sample Boys Girls
ABC with Verbal 0.3127 0.2705 0.%3372 (A11 signi~-
ABC with Numerical 0.2151 0.19%34 0.2797 ficant at
ABC with Perceptual 0.%3%08 0.%040 0.33%62 the 1% level)

TABLE 5.9 Correlations between ABC and aspects of intelligence
- (Sample, Boys, Girls)

TABLE 5.10 soys. | Boys | cisa | Girss

C with Verbal 0.2918 **| 0,255% ** | 0.2770 **| 0,3807 **
ABC with Numerical 0.1776 * | 0.2080 * | 0.2013 * | 0.3508 %%
ABC with Perceptual | 0.3192 #¥| 0.2951 ** | 0.3239 **| 0,3240 **

(Levels of significance:

* p <.05, ¥ p «,01)

TABLE 5.10 Correlations between ABC and aspects of intelligence
(By Residence/Sex)
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It seems thereforethat with the exception of the Rural girls

of the sample, the association between perceptual reascning and

the measures of cognitive style is the strongest and that in general
the association of all of the ability measures with ABC and RFT is

much smaller than with the Embedded Figures Test.

It is the case

however that the results do confirm an assceciation with intelligence

and this is further investigated in the factor analysis of the

results which will be discussed in a later section of this chapter.

Hypotheses 4 and 5 attempted to investigate the validity of

the Articulation of Body Concept Scale as a measure of cognitive

style by comparing the results of the Draw~a-Man analysis with

intelligence and with those of the Articulation of Body Concept

Scale.

Hypotheses 4.

The Draw-a~Man Test will correlate positively and

significantly with AH3 and in particular with perceptual reascning.

Hypotheses

)

e

The correlation between the Draw-a-Man test and

the Articulation of Body Concept Scale will prove tc.be both positive

and signif

icant.

The results of this analysis produced lower correlations than

might have been anticipated for the relationship between Draw-a-

Man and ability, especially since the test is supposed to be an

indicator of increasing intellectual maturity (Gocdencugh-Harris 1963)

but as anticipated in Hypothesis 4, the most positive relationship

was with perceptual

reasoning for all sub groups.

s.q1  Pemle | Boys |culs |pan |furel | Urben [ Rural

DAM with: ’ '

AH3 0.2587% [ 0.2349%*(0.2874*%|0.2595%*0.,1925+¢ [0.2377* | 0.2928%%

Ver. 0.2366%* | 0.2125%%[0.2667#4|0,26134%0.4597  |0.2055% | 0.2882%*

Num, 0.1509%* [ 0,126 |0.1855%%{0.1429 0.0812 [0.1545 |0.1756

Per. 0.2920%% | 0,2868**|0,3039%*| 0. 3031%%0. 2443%% | 0, 2768%%| 0. 2872%*
]

(Levels of Significance: * p < .05, ** p < .01)

TABLE 5.11

Correlations between Draw-a~Man Test Results and
intelligence
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Again there appears to be a considerable degree of similarity
between all sub groupings from these results. Low, but significant
correlations between Draw-a-Mzn and AH3 and Verbal and Pewrceptual
Reasoning, but much weaker coxrrelations between Traw-a-Man and
numerical. reasoning. The results do however, raise cuestions aboui
the Draw-a-Man test as a reliable indicator of intellectual maturity
for this sub group.

When the results of the Draw-a~Man analysis were compared with
those of the tests of Cognitive Style, as anticipated in Hypothesis 5,
the correlations between ABC and D-a-Man proved to be highly signi-
ficant for all sub groups. When this result is Haken in conjuncbtion
with those reporting associations with inteliigence and with cog-
nitive style (ie Table 11 for Draw-a~-Man and Tables 2, 4 and 9 for
ABC), it appears that the high positive variance between these tests
is something other thar 'intellectual maturity' or the ability to
'disembed!,
scored the Articulation of Body Concept Scale found it difficult to

decide whether they were in fact following the criteria for the ABC

As was discussed earlier and in Chapter 4 the judges who

analysis and felt that they were more 1ike1y to have considered the
drawings in terms of their quality, and even perhzps the level of
drawing skill demonstrated, which is obviouvusly an important ‘element
of the Goodenough-Harris analysis.

TABLE 5.12 Correlaticns between Draw-a~Man Test Results and the

measures of Cognitive Style

TABLE . Urban Rural Urban | Rural
3
5,12 Sample Boys | Girls Boys Boys Girls Girls
DAM with:
X% X% **% *x % 3 :
EFT 0.4379 {0.463%2 10.4112 | 0.4832 [0.4229 0.366T* 0.419?*
¥ FIa A% Xk *
RET 0.2558 10.2915 [0.2257 | 0.3415 |0.2512 {0.1705 |0.2364
Ko *x *¥ * *% ¥k xS
ABC 0.7594 10.8112 10.7270 | 0.8357 10.8357 {0.7369 |0.7084

(Levels of Significance, * p< .05, ** p<.01)
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As with the results discussed so far, the correlations with
EFT were positive and significant, the results here are probably
associated with the perceptual skills required in solving EFT
problems and drawing high scoring figures on the Draw-a~Man Test.
The correlations with RFT scores are interesting in that they
demonstrate slight sex differences, with the scores of the girls
of the sample achieving lower levels of correlation than the boys.
The different levels of correlation for the three measures of
cognitive style raises further question about their inter-relation-
ships.

Hypothesis 6 a%tempted to follow up the relationship between
Spatial ability and the measures of cognitive style.

Hypothesis 6. Research suggests that correlations between tests of

spatial ability and the measures of cognitive style will prove to

be positive and significant. This will apply especially to the
Embedded Figures Test. Positive correlations have been reported
between aspects of spatial ability and the Witkin measures by Vernon
(1972), Kogan (1973) Perera (1974) and Satterly (1976) and since
the original basis of the analytic/global dimension identified by
Witkin was of a strongly perceptual nature, this is not surprising.
(Tt will be remembered that in Chaﬁter Two it was commented that
Witkin now sees Field dependence/Independence as the perceptual
element of the analytic/global dimension).

Results of this study clearly confirm this relationship and
again raises questions about the existence of the style as an
independent definable characteristic, or merely as a representation
of spatial ability as demonstrated by the results of Spatial Test 2
(ST2) which has a bias towards the mental manipulation of three
dimensional shapes,

As can be seen in Table 13 all of the results reported here
are highly significant, all at the 1% level and are the highest
correlations reported so far. Again the correlations for the
Embedded Figures Test are higher than those for RFT and ABC, yet
the RFT/ABC correlations with Spatial Ability are amongst the
strongest for these tests to be demonstrated in this study.

Brophy's (1982) study of I4 yesr olds confirm these findings for
the EFT and ABC, but achieved lower correlations for the RFT (0.33),
when scores on the criterion measures were compared with the results

of N.F.E.R. Spatisl Test I. .
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TABLE 5.13 Sample Boys Girls

EFT with ST2 0.7333 0.73%54 0.7295
RFT with ST2 0.4179 0.4777 0.3611
ABC with ST2 0.4205 0.43%49 0.4495

(A1l significant at the 1% level)

TABIE 5.13 Correlations between the measures of cognitive style and

spatial ability. (Sample Boys, Girls)

These results were confirmed by the analysis of the urban and

rural subgroups.

MBIE 5.14 | et | Gt | Cae | ciels
ERT with ST2 | 0.7747 0.7150 0.7667 0.6908
RFT with ST2 | 0.4828 0.4755 0.4287 " 0.2841
ABC with ST2 | 0.4555 0.4210 0.4317 0.4487

(A1l results significant at the 1% level)

TABLE 5.14 Correlations between the measures of cognitive style and

spatial ability. (By Residence/Sex)

There appears to be very little difference between the subgroups

or the sexes for this analysis, except perhaps for slightly stronger.

associations for EFT/ST2 for the Urban &ubgroup and the somewhat

lower correlation tetween RFT/STZ for the Rural Girls which has

obviougly i

Table 13.:
Within the 'disembedding! ability isolated by Witkin is an

luenced the lower 'girls' correlation described in

element of orientational ability, positioning oneself appropriately
to separate figure from field, or rod from the surroundingframe, or
identification of self. The particular skills required to. solve EFT
and RFT problems especially, it was felt, contained obvious similarities
to skills required to solve mapping problems, eg separate a shape from
the complexity of an Ordnance survey map, orientation of a map with

the ground. Thus, measures which explored some of these abilities

were included in the study. Satterly (1979) had previously identified
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a positive correlation between EFT scores and the exercises used in
this study as Orientation 1 (01.-0.368,p<1% level) and Orientation

2 (02- 0.398,p<1% level). These tests made use of small plans for

01% and a street map for 02% and presented the children with problems
of left, right, orientation and of cardinal directions. The results

of this study confirm the findings of Satterly and at an increased
level of significance particularly in the case of Orientation Exercise
Two, which required the children to solve directional problems on

the fictitious street plan. (* 01/02 - shorthand for Orientation 1 and 2)

TABLES 5.15, 16, 17 Correlations between the measures of cognitive

style and Orientation Exercises 1 and 2.

Urvan Rural Urban Nural

[a] (e8]
TABLE 5.15 Sample ! Boys Girls Boys Boys Girls | Cirls

01 with EFT 0.4333] 0.433C}0.4371{ 0.5637| C.3479 [ 0.3997 | 0.4753
02 with EIFT 0.5242 0.5398|0.5148 | 0.€355| 0.48389 | 0,5227 | 0.4740

Urban | Rural Urban | Rural

1 .
TABLE 5.16 Sample | Boys | Girls Boys Boys Girls | Girls

01 with RFT 0.2637 | 0.3447]0.2189 | 0.4077 | C.2638 |0.3889 | 0.0772ns
02 with RFT 0.3334 | 0.3702]0.3125 | 0.4639 | 0.2605 {0.4226 | 0,1913ns

| Urban | Rural Urban | Rural

TABLE 5.17 Sample | Boys | Girls Boys Boys cirls | Girls

01 with ABC 0.2806 | 0.2607 [0.2875 | 0.3095 | 0.2202*%]10.2570 | 0.3123
02 with ABC 0.3072 | 0.310510.3053 | 0.3867 | 0.2477 {0.2323 | 0.3700

(Levels of Significance: All significant at 1% level except
*p <5%, ns - not significant)

and thus to some ex%ent confirmed Hypothesis 7 for this study.
Hypcthesis 7. There will be a positive and significant correlaticn
between the measures of orientational ability (C1 and 02) and the
measures of cognitive style. (This was felt to be more likely in the

case of EFT and RFT because of the 'orientabionzl'! skills required in
them) .
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As can be secen in Tables 15, 16 and 17 the strongest correlations
between Orientation and cognitive style zre with the Embedded Tigures
Test, producing fairly consistent results for all subgroups.
Correlations with RFL and ABC were again rmuch lower, but still
significant (At the 1% level except for the Rural Girls with R¥T,
and at 5¢ level for the Rural Boys on the ABC). 1t was also the
case that correlations with orientation 2 were higher than those of
orientation 1 for the ABC/RFT and there appears tc be a slightly
higher correlation between RFT and orientation for the Urban children
of the sample.Why this might be so can orly be speculated upon., The
much more ‘angvlar' environment of the urban children may be an
influence and this could be an avenue for further investigation.

Ag a further measure of orientational ability and its association
with cognitive style a third measure,0 3,had neen included in the
study. This exercise presented children with a variety of map extracts
of increasing complexity and a series of pictures. The children's
task was to match the map extract to its appropriate picture and it
wag hypothesised that this would require considerzble 'diserbedding?
gkills in Witkins terms since children would have to séparate elements
from the visual field of the pictures and the map extracts in order
to compare them,and that with increased detail this would place
greater demands on the disembedding ability that the measures of
cognitive style are supposed to reveal.

Hypothesig 8. The disembedding skills required in orientation 3 will
correlate positively and significantly with those demonstrated by

the tests of cognitive style.

As can be secn in Table 18 below, the results do not confirm’
Hypothesis 8 with any real strength. The correlations with the
FEmbedded Figures test are again the highest and all at the 1% level
except for the Rural Girls, but the level of shared variance bétween
FFT and 03 is quite low. It is also the case that as with previous
results, the correlations with RFT and ABC are considerably lower,
particularly in the case of RFT and 0 3, where all results of those
other than the sample as a whole proved not to be significant and

even then the shared variance is extremely low. When the results
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are considered in terms of the urban raral distinctiocn, they again
demonstrate stronger correlations for the urban children of the
sample and reinforce the suggestions of the need for further re-

search to examine this difference.

TABLE 5.18 Correlations between the measures of cognitive style

and Orientation exercise 3

Urvan | Fural Urban | Rural

TABLE 5.18 Sample | Boys Girls Boys Boys cirls | Girls

Kk e fan s
02 with EFT | 0.2849%%[0,3234%*] 00,2340 0-347é 0.2931 10,3489 §0,2087*
03 with RFT | 0.1038% |0.0934 {0.0836(0.1811 [0.0271 10.1499 {0.0687
¥ *% %
03 with ABC | 0.1642%%10,2205%%10,1892]0.3197 [0.1486 [0.%533 [0.0504

(Levels of Significance: * p <.05, ** p < .01)

The final analysis which further investigated the analytiq/global
continuum, considered the possible associations with'map/plan
drawing. The Draw-a—~Plan Test was included as an additional measure
for comparison with the cognitive map analysis. As with the hypotheses
associated with orientation, it was felt that the dlSﬁmbedalng skllls
described by Witkin might have a considerable influence cn the
drawing of maps and plans, thus it was hypothesised that,

Hypothesis 9. Scores on the Draw-a-Plan Test will correlate posi- -

tively and significantly with the measures of cognitive style,
especially the EFT and RFT.

The results set out in Table 19 again demonstrate stronger
associations with the Embedded Figures Test and it zppears that
these tests do share a fairly high level of variance. Correclations
with RFT are much lower than anticipated and although significant do
not appear to support the hypothesis outlined above, in fact corre-
lations with ABC are generally higher than those with RFT, perhaps
relating the 'drawing'® slement of both exercises. Comparison of
the results for the various sub-groupings 4o not appear to reveal
any major diffsrences, except that when the boys and girls are con-
sidered as total groups there appears to be a slightly increased

correlation between Draw-a-Plan and all measures of cognitive style
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TABLE 5.19 Correlations betweer the neasures of Cognitive Style
and the Draw-a-~FPlan Test.

Urban | Rural Urban | Raral

TABLE 5.19 Sample| Boys Girls Boys Boys civls | Girls

DAP with EFT | 0.4381]0.4711 }0.4425 | 0.5292 { 0.5131 [ 0.4520 | 0.5440
DAP with RFT | 0.2475(0.3308 {0.2108 | 0.3936 [0.,2939 | 0.2692 | 0.2287%
DAP with ABC § 0.3413]0.3225 [ 0.3078 | 0.43%24 }0.2635 ! 0.3245 {0.3217

(211 significant at 1% level except * p < 5%)

in favour of the boys of the sample. When these results are con-
sidered for urban and rural sub-groups however, this distinction is
not confirmed for the Embedded Figures Test where the Rural girls
achieved the highest correlation, or the Articulation of Body Ccncept

Scale where the Rural Boys was the lowest.

B. Inter-~correlations Amongst the other Measures used in the Study

As an additional element of the analysis, it was thought im—
portant to investigate the strength of relationships between the other
measures used in this study. This would then serve as a comparison
for the results, just discussed, relating these measures to those
of cognitive style. The following matrices 1 - 7 present the results
of the intercorrelations and Hypotheses 10 - 16 focussed upon relation-—
ships within them which were regarded as pertinent to the study as a
whole.

Hypothesis 10, anticipated that the associaticn between Spatial

Ability and Intelligence would be strongest for the perceptual -
element of AH3. .

The results of the analysis confirmed this hypothesis with all
correlations between Spatial Ability and AH3 and Verbal,Numerical
and Perceptual Reasoning being significant at the 1% level. Corre-
lations with perceptual reasoning proved to be the highest
amongst the three sub-divisions of intelligence for all sub groups.
Of particular interest within this analysis were the results of the
girls of the sample, who havg achieved the highest correlations
between all elements of ability and Spatial Test 2. Previous research

(Watts 1963) had revealed clear sex differences on correlations of
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INTERCORRELATIONS AMONGST OTHER MBASURES USED [N THE STUDY

MATRIX 1 Correlations for the Sample as a whole
AN3 VER NuM PER sT2 01 02 03 DAM
AR3 - ‘
VIR — -
1 =+ 0,6521%*
PER — 0.6588  0,6023x%
ST 2| 0.6382%% 0,5275%% 0,51224% 0,618% ¢

01 4]

. 2220%% 0,5088%% Q,4142%% 0,A485%% 0,4410%*

02 0

LB146%% 0,540 0,5069%% 0,5680¥% 0,5543%x 0,5330%*

0% ] 0.2368%% 0.1608%* 0,2235%* 0,2313%* 0,3006 % 0,1515**% 0,1927%*

DAM | 0.2587%% 0,2366%% 0,1509%% 0,2520%* 0,4116%% 0,2480%% 0,06455% 0,001 4%*

DAP | 0.%241%% 0,2599%% 0,2436%% 0,3464%% 0,4804%% 0,2413%% 0,3441%% 0.1350%* 0,3624%*
MATRIX 2 Correlations for the Boys of the Sample

AE3 VER WOM PER sT2 01 02 03 DAM

AH3 - '

ER - —

oM - 0.6624%x

TER - 0.6117#% 0.6084%*

572 | 0.5751%% 0.4452%% 0.4412%% 0.5397%*

01 0.5373%% 0,4936%% 0,4092% 0,5003%* C,4506%%

02 1 0.6070%* 0.5276** 0,4700+* 0,5856%* 0,5295%* G 5A72%%

63 10.2145%% 0,1657% _0.1779% _0.2109%* 0.2987%% 0.1699% 0,1964%*

DAl | 0.2740%¢ 0.2123%% 0.1206  0.2868%* 0,4051% 0,2380%* 0,3208%% 0,2155%%

DAP | 0.2900%% 0,1974%* C.2415%% 0,3267** 0,5322%% 0,2795%% 0.3693 0,1655% 0.3516%*
MATRIX 3 Corvelations for the Girls of the Sample

AH3 VER U TER 572 o1 02 03 DAM

ATI3 -

VER - -

oM — 0. 66704 ~

PR ~— 0.6941%*% 0,620T%*

ST2 | 0.71447% 06295+ 0.5829%* 0,6706x*

o1 0.5026%% 0,5167%* 0.4327* 0.3850%% 0.4459%

02 0,6201%% 0,5592%% 0.53594% 0.5501%% 0,5913%% 0.4955%%

903 0.2974** 0.2098%% 0,2628%* 0,3093*%* 0.3040** 0,1690% 0.2401%*

DAM | 0,2874%% 0.28674% 0,1855%F 0,30394% 0,4218%% 0,26207% 0.2025%% 0,2350%*

AP 0.3573%% 0.3039%* 0,2305%% 0,3456%*% C.4748%*% 0,1764%% 0.3185%% 0,2702%*% 0,3929%*

Levels of Significance

* p <05
** p < .01
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MATRTIX 4 Coxrelations for the Urban Boys only

AFE3 VER RUM PER ST2 01 02 03 DAM
AHZ -
TER - -
MUt - 0.73334%
PER - 0,6941%> 0,6402%%

5T2 | 0.6470%* 0,5526~% 0,5105%* 0.6296**

01} 0.£294%% 0.6524%% 0.4239%% 0,5856<% 0,5201%*

02 0.62410** 0.5961> - 0.4547%* 0.6410%% 0.5492%* 0,7025%%

3 0.31997% 0,32956%> 0,2615%% 0.2457%  0.3419 <* 0.0801 0.2299 ¢
DA ¥ 0.2569%% 0.2613xx 0,1429  0.3031** 0.4219%* 0,2555%  0.4218%% 0, 26264k
A i 0.4711%% 0.4183%% 0.3729%% 0.4890%F 0,5751%% 0,3594%% Q,4459%F 0,2133% 0,4605**

MATRIX 5 Correlations for the Fural Boys_only

AH3Z VER NURL PER ST2 01 02 03 DAM
ATZ -

VER - -

pogini — 0.5755%¢

PER — 0.5010%= 0,553+

S5T2 § 0.4810%% 0.3125%~ 0,.3531%* N,5375%%

01 0.4342%% 0,3158~% 0.3930%* (,4045%* (,3780%#

o2 0.5724%¢ 0,4332%% 0,4T746%% 0,5292 % 0,6100%% 0, 4147%*

03 _10.1092 _ 0.0163 0.0958  0.1656  0.2596** 0.2377~* %,1650 *

DA 30,1925~ 0.4597 0.0812  0.2445'% 0.3885%% (,2187% 0.2%320%% (0.1489

DAP §0.1650 0.0133  0.1722  0.2319%*% 0.5357%% 0.2284%# 0,3024%* 0,1578  0.3234%%

MATRIX € Correlations for the Urban Girls only

P e e

AL VER N1 PER sT2 01 . 02 03 DaM
A3 e
Rl - —
e - N, 6729%+
IR — 0.7233* (,5651%*
ST2 § 0.68914 0.63277% 0.51874% 0.6672%%
01 0.45267 0,4834“* (.A00%4 0,3218%¢ 0,4A08%*
02 SR50%4% 0.5202-% 0,A559 % 0,352077+ 0,5695%% ,5177%%
03 0.2812*% 0.16556  0.2351%* 0,3422** 0.27854% 0.1676  0,.3285%=

LA Y C.2377% 0.2095%% 0.154 0.2768x% 0, 4179>* 0,2607** 0,1684  0,4433%%

LAP  G.35154%,0.2882~* 0,2592%% (,3884+ 0.4358%*% 0,0943  0.2928%#*. C,3636%% G, L21T%*

H

VATRIX 7 (Correlations for the Rural Girls only

AH3 VER 1% FER ST2 01 02 03 DAM
13 -

= _ ~

M7 —~ _ 0.6260%*

PR — _ 0.£339% (6363

S®2 1 0.7241--"0,5873%* 0.6389"*% 0.6518*%*

01 0.5567°% 0.95%8% 0,4619+* 0.4339¢ 0,4207>+

02 0.6547#~ 0.5627++ 0,6145%% 0.5413%% 0,58274% 0,4563%%

03 0.380%%% 0.3099** 0.32284* 0,3359%~ 0,3687~* 0.1861  0.1254

AM | 0,2929+% ,2881*% 0,1756  0,2872+* 0,3911%* 0.2500% 0.1997+ 0.0689

DAP | 0.4435%% 0.39824% 0.3914** 0.3809%* 0.5756%F 0.2843%% 0,4192*~ 0,0654  0.4087**

Levels of Significances * p <.05 °
** p £,01
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this test with intelligenée in favour cof the boys, although reference
to Fig. 1 (The overall characteristics of the Sample) still confirms
a higher mean score on this test for the boys. A further point of
importance was that differences between the correlations of Spatial
Test Two with Verbal, Numerical and Perceptual reasoning were com~—
paratively small.

It was also anticipated that a similar relationship to that
described for spatial ability would be demonstrated between intelli-
gence and the measures of orientational ability. As Hypothesis 11
stated,

Hvpothesis 11. Orientation scores will correlate positively and

significantly with the measures of intelligence, especially percep-
tual reasoning.

Conner (1969) had established a positive and significant relation-
ship between intelligence and orientation Exercise 3 (of 0.46 for
boys and 0.39 for girls) with a sample of 9 - 14 year old children and
Satterly found correlations of 0.481 and C.457 between iatelligence
and orientation Exercises 1 and 2 respectively and in the range 0.33 -0.
37 with tests of English and 0.39 - 0.57 with tests of Mathematics.
The findings of this study are somewhat contradictory however. Corre-
lations of 01 and 02 with Intelligence (AH3) are generally higher than
those established by Satterly for this sample, with much more positive
relationships demonstrated by the Urban children. 3Similarly, higher
correlations (0.50 and 0.544) are demonstrated in these results for
correlations with verbal reasoning when compared with Satterly's
tinglish Test'! results, whereas slightly lower correlations are demon-
strated for numerical reasoning (0.41 for Orientation 1 and b.51 for
Orientation 2). The assumption that these orientation exercises would
correlate most strongly with perceptual reasoning was not confirmed.
The results of correlations with orientation Exercise 3 are not as
positive as those reported by Comner and the somewhat lower correla—
tions when compared with orientation 1 and 2, seem to be a direct
influence of the non-significant results of the Rural Boys for all
aspects of the intelligence measures. It is also the case that corre-

lations between 03 and AH3, Verbal and Numerical reasoning are the
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most positive for the Urban Boys and Rural Girls sub-groups, whereas
correlations with perceptual reasoning are strongest for the girls
of the sample.

When the Orientation Exercises were compared with Spatial
Ability, similaxr results tc those for Intelligence were demcnstrated,
with Orientation 2 producing the most consistent and strongest positive
correlations and Orientation 3 achieving generally auch lower corre-
lations than the other two tests and thus confirming Hypothesis 12.

Hypothesis 12. Orientation scores will correlate positively and

gignificantly with the measure of Spatial Ability.
As can be seen in the matrices of results, correlations between
01 and 02 and Spatial Ability are slightly lower than those described

for intelligence, whereas those for Orientation 3 are slightly higher.

It has already been explained that the Draw-a-Plan Exercise had
been included in this study, because of anticipated asscciations with
map drawing. Hypotheses 13 to 16 investigated correlations between
scores achieved on this test and the elements discussed so far, ie

Hypothesis 13 with measures of intelligence

14 with measure of gspatial ability
15 with the measures of orientational ability
16 with aspects of drawing (Draw-a-Man)

Hypvothesis 13, Scores on the Draw-a-Plan Test will correlate

positively and significantly with measures of ability and in particular
with rerceptual reasoning.

Correlations with intelligence proved to be rather lower than
anticipated, especiall& since Thorstad (1974) sees this test as a '
good indicator of intellectual matuxity, but with a strong Spatial
bias. As was anticipated however, sccres for perceptual reasoning
were most strongly correlated in all cases, except the rural girls
whose correlation with verbal reasoning was only slightly stronger
(0.3982 for verbal and 0.3808 for perceptual). Although hypothesis 13
is confirmed the level of shared variance between the tests is quite
low. One interesting factor to emerge from this analysis was the
results of the Rural Boys, which as with the Orientation 3 scores
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just reported, proved not o be significant for 211 elements of

the analysis oif intelligence except perceptual reasoning.
Relationshipsbetween this test and spatial ability were confirmed by
the results of this study and in turn confirmed Hypothesis 14.
Hypothesis 14. Scores on the Draw-a-Plan Test will correlate posi-

tively and significantly with the results of Spatial Test 2.

Thorstad (1974) had previously reported positive correlations
between the Draw-a~Plan and two spatial sub~-tests drawn from the
Weschler Intelligence Scale for Children (ie the Object Assembly
Test produced correlations of 0.32 for girls and 0.39 for boys and
the Block Design achieved a correlation of 0.54 for both sexes).
The results of this analysis produced consistent results in the range
0.44 - 0.58, with limited intergroup differences. The only obvious
difference was the somewhat lower correlation of the rural boys
subgroup.

When the Draw-a-Plan results were compared with those of the
Orientation Exercises, the correlations were rather varied and less
consistent or positive than was anticipated. Orientation 1 and 2
were concerned with plans and the low correlations between them and
Draw-a~Plan results are perhaps an indication of the differences
between 'reading' and 'drawing' plans. The demands of drawing a
plan of one's house requires mental transformations which it was
felt demanded a high degree of orientational ability and thus it
was hypothesised that,

Hypothesis 15. Scores on the Draw-a-Plan Test will correlate posi-

tively and significantly with scores on the Orientation Exercises.

As can be seen, the results do not consistently support this
assertion. The correlations with Orientation 2 are the strongest
and significant at the 1% level in all cases, with the most positive
results achieved by the Urban Boys and Rural Girls.Orientation 2
involved the use of the street plan and there appears to be a relatively
high degree of shared variance here. Orientation 1 demonstrated more
positive resuits for the boys of the sample, but this is due to the
very low and non significant correlation of the Urban Girls, who in
turn were the only sub-group to achieve a positive correlation

between D—g-Plan and Orientation 3.
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Hypothesis 16 attempted to investigate a point made earlier about
the differences between map/plan drawing and map/plan reading.
The Draw-a-Man test is not only a useful indicator of intellectual
naturity according to Goodenough~Harris (1963) but also demonsirates
something of an individual's concern for detail in his drawing. The
Draw-a~Plan Test also demands concern for detail. Thorstad (1974) has
reported positive correlations (of 0.32 for girls and 0.28 for boys)
between D.A,Man and Draw-a-Plan, and Thompson (1977) reported sig-
nificant (at the 1% level) but unspecified correlations between
Draw-a-Man and Draw-a-Plan;and Draw-a-Plan and a Map Drawing Exercise.
The results of this study produced higher correlations than those
reported by Thorstad and to some extent confirmed Hypothesis 16,
that
Hypothesis 16. Scores on the Draw-a-~Plan test will correlate

positively and significantly with those of the Draw-a~Man test.
However, the level of sghared variance is still low and it is
open to question as to whether this is a direct result of general
intelligence, since both tests purport to measure this.
This concludes the review of inter-test correlations, the next

gsection goes on to consider the cognitive-map analysess

C. Intercorrelations with the Cognitive Maps produced by the
Children of the Sample
Hypotheses 17 to 21 considered the inter-relationships demon-
strated by the results of this study when the two maps produced by the

children were compared with the various measurement techniques.

Strong and positive correlations were anticipated between the maps
and the following elements. ’
Hypothesis 17, with the measures of Cognitive Style
" 18, with the measures of Intelligence
" 19, with the measure of Spatial Ability
" 20, with the measures of Orientational Ability
" 21, with the Draw-a-~Plan Test
It will be remembered that the maps were analysed in a variety
of ways, for The Extent of the Area Map and for the degree of
Abstraction,Perspective adopted, Accuracy and Map Style, for both
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the Area Map and the Route Map, Hypothesis 17 anticipated that the
results of the analysis of the maps in terms of these elements would
correlate positiveiy and significantly with the three measures of
cognitive style and this had been a significant factor in the selection
of these particular elements for analysis. (See Appendix 3 for a _
detailed explanation).

Hyvpothesis 17. Bach of the elements for which the maps were analysed

will correlate positively and significantly with the tests of cog-
nitive style, with field independent subjects producing better maps.

If this hypothesis proved to be confirmed, this would support
the major hypothesis of the study that there is an asscciation
between children's perceptions of their environment, (as demonstrated
ir their cognitive maps) and cognitive style (as demonstrated by
Witkin's analytic/global dimentsion). The previous discussion about
the inter-relationships between the measures of cognitive style would
lead one to anticipate a varied inter-correlational matrix in terms
of the three measures of cognitive style, which is the case as can
be seen on Table 20.

The results denonstrate a reasonable degree of similarity in
the correlations between the Extent of the Area revealed in Map 1
and the Embedded Figures Test, confirming the hypothesis anticipated
in Appendix 3% of a positive relationship beitween these two elements.
A1l results are significant at the 1% level, but not at as high a '
level as had been anticipated. Thus, although statistically it is
possible to argue that field independent subjects are more likely to.
ﬁroduce more ‘'extensive! maps than those produced by field dependent
individuals the differeénce is smaller than expected. (This is
followed up later in terms of the actual detail included on the maps).
Comparison of the correlations between Extent and the RFT and ABC are
less supportive however, and as has been demonsirated previously the
correlations are much lower than with the Embedded Figures Test.
Although correlations for the sample are significant at the 1% level,
there are indications of lower and non-significant correlations for
the sub-groups. This raises further questions ahout the comparadbility
of the measures of field dependence/independence and their use as a

reliable indicator of children's cognitive style for this study. If
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TABIE 5.20

Map Elements and the Measures of

Cognitive Style

- ot
r \ . Urtan Rural Urban Raral —‘ﬁ
Map 1 (Area) Sample Boys Girls Roys Bove Cirle Gils
Extent with EFT Oe3419%% 0,2956%* 0.3959%% I 0,3018%% 0.2480%* 0.3445%% 0.3745%*
Abstraction with EFT 0,2942%% C.2546%% 0.3265%% 0.1454% 0. 3546%% 0.5351%% 0.2827%%
Perspective with EFT 0,34555 % 0,2827%* 0. 4173%* 0,1461% 0.3377%* 0.4429%* 0.3272%% .
Accuracy with EFT C.4055%% 0.3584%% 0.4160%% | 0,3280%* 0.3329%%* 0.3508%* 0.4227%*%
Style with EFT 0,14 1%* 0.1711¢ 0.1082 0.2669%% 0.1321 0.1921 0.0779
Extent with RIFT 0.1951%* 0,1874%* 0.1960%* | 0,2441% 0.1409 0.2123* 0.1324
Abstraction with RFT 0.1091%*% 0.1143 0.0946 0.0726 0.1457 0.3067%* 0.0223
Perspective with RFT 0,161 %% 0.1151 0.1816%* 0.1170 0.1183% 0. 302%%* 0.0723
Accuracy with RPD 0.2423%% 0.1837%% 0.3057%% 0,1695 0.1937%* 0,28665%% 0.2462%
Style with RPT 9.1622** 0.1183% 0.2103%% 0.1254 0.1161 0.1892 0.2638¥%
Extent with ABC 0.2060%% 0.2617%% 0.1972%% | 0,2120% 0.2957** 0.2153%% 0.1410
Abstraction with ABC 0.1368%% 0.1678% 0.1623% 0.0824 0.2187* C.2375%* 0.1352
Perspective with ABC 0.1632%¢ 0,2094%% 0.1860%¢ 0.1506 0,2421%% 0.1668 0.1789
Accaracy with ABC 0.1246%% 0.1717* 0.2333%% 0.1465 0.1848* 0.2601>* 0.1682
Style wiih ABC 0.1742%* 0.1379 0.2254%% 0.2161~ 0.08%1 0. 3600%% 0.03e8 g
N R — . Urban Rural Urban Roral
Map 2 (Route) Sample Boys Girls Boys Fove Givls Giyie
Abstraction with EFT 0.2987%% 0.2055%* 0,3665%+ ¢.1218 0.2381%% 0.3307%#* 0.3551 %%
Perspective with EPT 0,3140%% 0.2685%¢ 0.3472%* 0.0983 0.41947% 0.3555%% 0.2624%F
Accuracy with EFT 0.3597#% 0.3606%% C.3541%*% 0.3870%% ¢ (,3195%% 0.29671%* 0.3195%#
Style with EFT 0.1168% 0.0421 0.1973%% 0.0649 0,0023% 0.1271 0.250%#
Avstraction with RFT 0.1652%% 0.2684%* 0.0822 . 0.2447* 0.3072%#* 0.0615 0.0382
Perspective with RFT 0.1810%* 0.257%%* 0.1221 0.1773 0.53595%* 0.0307 0,0710
Accuracy with R¥T 0,185%%% 0.1917%> 0.1726%% 0.1425 0.2401%* 0.0561 0.1808
Stylé with RET 0,0341 0.0103 | 0.0824 0.0663 0.0612 0.1284 0.0479
Abstraction with ABC 0.1197** 0.1707* 0.1856%% 0.1281 0.2140% 0.1849 0.1507
Perspective with ABC "0.0901 0.133%5 0.1428% 0.C077 0,2550%% 0.0825 0.1543%
Accuracy with ABC 0.2634%* 0.3060%% 0.2617%% 0.%189%% | 0,3024%% 0.2227% 0.2 63%*
Style with ABC 0,1908%* | 0.6240 0.34357%% 0.0367 ,| 0.0589 0.3470%% | 0.3535%%
S EARENE S A A
Significance Levels: % < .C5
# .01



the only measure used as an indicator of 'style' had been the EFT,
as much of the previous research has done, the relationships are
much more positive. This assertion iz also demonstrated when the
other elements of the map anlysis are considered in terms of their
correlations with EFT, RFT and ABC. When the results for both maps
are compared, the EFT achieves the greatest degree of consisteﬁcy.
Correlations with Abstraction, Perspective and Accuracy are at the
1% level for all groups except the Urban Boys and the only irregular
results are the associations with Map Style which included non
significant results for the Girls and the Rural Boys.

Thus, if the EFT is taken as the measure of cognitive style,
the hypothesis relating the map analysis to cognitive style is also
confirmed for the degree of abstraction, the perspective adopted and
the accuracy of the maps. In each case field independent individuals
are more likely to achieve higher scores for these elements. The
association of a particular map style and field independence is not
proved however and it must also be recognised that the cocrrelations
for the other elements are comparatively low and that the strongest
association links Accuracy with the Embedded Figures Test. Witkin
would probably have expected this to be the case, since as was dis-
cussed earlier, accuracy is an associated characteristic ¢f field
independent individuals. Similarly Satterly (1964) had suggested,

... that the best single predictor of mapwork skill was

provided by performance in the test of the perception of em-

bedded shapes." (p 262)

The results of this study seem to confirm Satterly's suggestion.

As with the analysis of the Extent of the Maps, when the Abstrac—
tion, Perspective, Accuracy and Sityle of the maps are considered in
terms of their relationship with RFT and ABC, the results are less
clear and contain a large number of non significant results.

When the results are compared for sex and residential group
differences there are very few differences and there is a considerable
degree of similarity between the results for the two maps, with only
the Urban Boys achieving consistly low correlations for toth of them.

The association of cognitive style and cognitive maps is also
considered in a later section when the sccres for Abstraction, Pers—

pective, Accuracy and Style are combined to produce composite scores
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for each map and then compared with results of EFT, RFT and ABC.

When each of the elements for which the maps had been analysed
were compared with intelligence, Hypothesis 18 anticipated that a
higher correlation would emerge with perceptual reasoning.

Hypothesis 18. Each of the elements for which the maps were analysed

will correlate positively and significantly with the measurcs of
intelligence and with perceptual reasoning in particular.

Table 21 provides a breakdown of the analysis, where it can he
seen that the expected dominant association with perceptual reasoning
is not confirmed. It is the case however that for the sample as a
whole perceptual reasoning is the strongest correlating element, butb
it is also true that there are clear associations for verbal and
numerical reasoning. It is also the case that correlations with
intelligence are about the same as for the Embedded Figures Test
and higher than for Rod and Frame and ABC. Previous research has
demonstrated a close relationship between cognitive maps and intelli~
gence. Bycroft (1974) for example identified a general ability factor
in his analysis, Satterly (1964) demonstrated an association hetween
inteliigence and Map drawing and interpretation and Thompsor (197T)
reported significant correlations between map drawing and ability (0.611).

In terms of the elements considered in this study, the mosth
positive association appears to be between Accuracy and Intelligence
for all groups and there is a positive relationship demonstrated
between the Extent of Map 1 and Intelligence. The remaining categeries
are less clear however, except that the perspective adopted and the
degree of abstraction demonstrated are more closely associated with
perceptual reasorning. The Style element again has produced extremely
varied correlations with distinct sex differences. The boys demon=—
strate negative associations (Rural Boys on Map 1 and Urban Boys on
Map 2) between Style and Intelligence, whereas the girl's correlations
are more positive, but still demonstrate non-gignificant results. In
general however, the girls correlations are significantly higher than
those of the boys. This is especially true of the Rural Girls, whose
results correlate with AH3, verbal, numerical and perceptual reasoning
at the 1% level in all instances except the Style element on Map 1.
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TABLE 5,21 Mep 1 and 2| Elements/Intelligence
14Y 1 with . Urban Rural Urban Rural
Tnt21irence Sample Boys Gixls Bovs Doy Cirls Girls
(IR0l withe
Verbal 0.3469+% 0.3724%% 0.3618~* 0.3739%* 0.3849%% ; 0.2572+% 0.4126%*
Thunarical 0,3426%% 0.3484%* 0.3283%%% 0.7066%* 0.3751%*% 1 0.1328 0.4996r¢
Perceptual 0.3550%% 0.3000** 0.4629+% 0.2675%% 0.3068%% | 0,4749%* 0.4031%*
AH3 0, 3975%% 0.3890%* 0.4343%* 0.3524+# 0.4218%% | 0,3162>%* 0.5012%*
ABSTRACTION with: .
Verbal 0.3049%% 0.2308%*% 0.3909%*% 0.2686%* 0. 2246%% | 0,4946%* 0.4180%*
Numerical 0.2436%% | 0,1768*% 0.2933%% | 0,2629%* 0.1465 0,2788%% 1 0,3937**
Perspectual 0.3156%* 0.,1676% 0.4380%* 0.1459 0.2256%% | 0,.5675%#* 0.4862%%
AH3 0.3343%% 0,2255%% C.4377** 0. 2544%% 0.2403%% | 0,5095%% 0.5005%%
PERSFECTIVE with:
Verbal 0.2935%* 0.1607> 0,4299%* 0.1570 0.1721 0. 4025%% 0.4365%%
Nurexrical 0.,2521%% 0.1558% 0.3262%% 0.1517 0.1413% 0.2105% 0.4226%%
Perceptual 0.3549%% 0.2050%% 0.5122%% 0.1658 0.2111% 0.4787%% 0.5150*
AH3 0.3456%% 1996%% 0.4824%* C.1745 0.2114*% Co 4134 %% 0.5296%%
ACCURACY with:
Vexbal «10.4163%% 0.3947%% 0.4544° 0.4772%% 0.3540%* | 0,3535%% 0.4579%%*
Nuzerical U 3948++% 0.3782%*% 0.4152%* 0.37%8%* 0. 5727%* 0.2285% 0.5432%*
Perceptual 0. 4235%%. 0.3118%* 0.5584%* 0.2356%% C.3535%r 0.52184% | 0,513%36%%
AH? 0.4753%% 0.4254%% 0.5400%% 0.,4309%* 0.4295%% | 0.4112%* || C,5799%¢
STYLE withs .
Verbal 0.1407%+* 0.1078 0.1731* 0. 2685%* ~0.0434 0.2086* 0.1686
Numerical 0.0597* 0.1167 0.0841 0.1469%* 0.1C20 0.0735 0.1194
Pexrceptual 0.1332%% 0.0982 0.1692% 0,2277%* ~0.0141 0.2135% 0.1616
AH3 0.1457** 0.121 0.1679% 0.2573**% 0.0247 0.1957 0:.1739
MAP 2 with . . Urban Rural Urban Rural
Intelliczence Sarple Boys Girle Bovs Boys Girls Girls
ABSIRACTION with: .
Verbal 0.2966%% 0.0909 0.4718¥% | ~0.0244 0.2378%% | 0,4959%* 0.40163%
Nuzerical 0.2671%% 0.09%8 0.3910%* 1 ~0,0734 L27T73%% | 0,333%%F 0.4132%%
Perceptual 0.3534%+* 0.2033%% 0.4980%* 1 ..,0708 0.3202%% { 0,482G%% 0, 4703%%
AH3 0.3565%* 0.1526% 0.5222%% | -0,0075 0,3381%x | 0, 5097%# 0.4666%
PERSFECTIVE withs
Vexbal 0,2734%* 0.1219 0.4214%*% 0.0871 0.1649 0.3408%* 0.4454%+%
Numerical 0.2480%# 0.1234 0.3228%% 0.1¢21 0.1452 0.2273%4 0.3693%*
Perceptual 0.2794>% 0.1276 0.4323%* 0.0832 0.1755% 0.34257* 0.4366%%
A3 0.3672%% | 0,1432% <0.4473%% | 0.0984 0.1973% 0.3455%* 0, 4844%*
ACCURACY with:
Verbal 0.3692%% 0.3388%% 0.4200%* 0.4055>% 0,2954>*% 0.2906x* 0.4953%%
Numerical 0.3723%% .0, 3768%% 0.2603%* 0, 3738%#* 0.3836%% | 0,1889 0.5023%¢
Perceptual 0.4029%* 0.3142%* 0.5141 % 0. 2528%% 0.3676"% 0.3840%% 0.5725%%
AH3 0.4386%* 0.3986%+ 0.4894%% 0.3868%* 0,4232% 0,3153%¢ 0.6072%%
SIYLE with:
Verbal 0.1532%# 0.0050 0.2660% | -0.0145 0.0235 0.2231* 0.3288%*
Nemerical 0.1576%* 0.0928 0.2365 0.0679 0.1072 0.1099 0.36858%*
Perceptual 0.1578%% 0.0013 0.2828%% | ..0,0275 ~2.0005 0,29994% 0.2763%%
AH3 0.1772%* 0.0356 0.2945%* 0.0087 0.0505 0.2305# 0. 3779%*
Significence Levels: * p < .05
¥ p g 01
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When the correlations between Maps 1 and 2 ars compared there

is a considerable degree of consistency demonstrated with a limited

number of exceptions.

(eg The Boys and especially the Urban Boys

when Abstraction is compared for Maps 1 and 2 and the Style of Maps
1 and 2 for the Girls, Rural Girls especially and the Urban Boys).

This offers some support to the argument that cognitive maps are a

consistent and reliable technique.

Previous research has suggested that a fundamental relationship

exists between spatial ability and the skills involved in using and

producing maps,

Rushdoony (1968), Satterly (1964), Bycroft (1974).

This has been further demonstrated by the results of this study,

confirming Hypothesis 19, that,
Hypothesis 19.

There will be a positive and significant relationship

betuwecen the slements for which the maps were analysed and those of

spatial ability (ST 2)

TABLE 5, 22 Correlations between the map analyses and spatial
ability
MAP 1 with ) s i9rban |Rural |(Urban |[Rural
ST 2 Sample } Boys | Girls g " |povs  lcirls |Girls
*x Exa o He AKX WA WK
Extent 0.3759 | 0.3160 | 0.4433 {0.3619 ;0.2721 {0.4130 [0.4318
H¥ *% Exa *H¥ X% X%
Abstraction] 0.%293 0.2682* 0.3753 10.2500 10.3263% o.53oé 0.3293%
¥ KK K X bx.3 =X **
Perspective | 0.3591 | 0.2845 | 6.4537 10.2821 |0.2502" [0.4659 |0.%894
¥ X% KX *% *% Ak ¥
Accuracy 0.3962 0.3078 0.4.992")c 0.2791 10.3%23 10.4579 10.4823
*¥% *¥ ¥
Style 0.1668 0.2317 }0.0931 |0.3391 |0.1387 {0.1736 |0.0356
MAP 2 with . Urban jRural ({Urban |[Rural
S i .
ST 2 ample | Boys |Girls jp .. l35vc  lgirls  |cirls
. *% *% Yo ¢ A o *¥%.
Abstraction | 0.3398 0.2345 | 0.4158 0.2542% 0.2697 (0.4065 10.4341
. *% *% K% X% %3¢ *% ¥
Perspective | 0.3189 0.263%2 [0.3542 0.2522- 0.331gﬂ C.3483 {0.3805
N X% kX *K Kk KX Exs *x
Accuracy 0.3841 (0.3838 {0.3779 10.4115 {0.3734 (0.3141 |0.3147
Kk KK Wk HA X e X%
Style 0.1724 }0.0708 {0.2791 |0.1246 10,0373 |0.2688" |0.3815
(Levels of significance * p <.05, **p«<.01)
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As the results in Table 22 demonstrate, all elements are corre—
lated significantly at the 1% level with Spatial Ability, except
for the Style category, which again has produced inconclusive results.
The levels of correlation are still comparatively low however. The
Extent category seems to be most highly correlated with Spatial Ability
for the girls of the sample and the correlations described here are
higher than those betuween Extent and EFT, suggesting that Spatial
Ability is of more influence in the 'extent'! demonstrated on the maps
of the sample. The other categories are not so consistent however.
In the Abstraction analysis the correlations were higher with EI'T for
the Rural Boys and the Urban Girls and in the Accuracy analysis EFT
correlations were also higher for the girls on Map 1 and the Rural
girls only on Map 2. For the remaining correlations Spatial Ability
correlated higher than EFT and questions the considerable influence
of Spatial ability on the results produced by the sample. In general,
the correlations for the girls between the map analysis and spatial
ability are higher. One might conclude however, that Hypothesis 19
is confirmed, with all elements except the style category correlated
significantly at the 1% level, but with the slight reservation that
the levels of correlation are lower than expected, especially for the
boys.

Hypothesis 20 anticipated a positive and significant cecrrelation
to be demonstrated between the map analysis and the measures of
orientational ability.

Hypothesis 20. There will be a positive and significant corre-

lation vetween the elements for which the maps were analysed and the
measures of orientation. It is anticipated that Orientation 2 will
correlate most highly.

The results of this analysis, which can be seen in Table 23,
are similar to those for orientation already discussed, that ié
clear differences between the correlations of Orientation 1 and 2,
and those of Orientation 3. The results described here do not confirm
Hypothesis 20, except that correlationé with Orientation 2 are higher
than those for Orientation 1-and 3. Again, the style category -
produces the only consistently non-significant results, with the

Rural Girls being the only positive correlation with Orientation 2
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** p .01 )

FAP 1 with 01 Samole Bova Girls Urban Boys| Rural Bovs | Urban Girls|Rural Girls
XTI 0.2616% 0.2589% 0.2372%% 0,3491%% 0.2539#% 0.1509 0.3054+%
ABSTRACTION C.2606%% 0. 236Tx~ C.25033%* +»2468%% 0.2482%% 0.3257%* 0.3209%*
PERSTECTIVE 0.23%36%F 0.2042%* 0.2847%* 0.2099%* 0.1984%* 0.2480%% 0.3108%%
ACCURACY 0.2469%% 0,255 %% 0, 2272%% 0.2002%% 0,3129%* 0.1167 0.7047%%
STYLRE 0.0713 0.04693% 0.0726 0.0991 0.0497 0.0144 C.1457

AR 2 with 01
ALSTRACTION 0,1955%* 0.1195 0.2811%% 0.0726 00,1737 0,2319%%* 0.3139%+#
PERSPECTIVE 0.1317%* 0,0998 0.1841%% 0.05618 0.1387 0.1066 0.2206%

1ACCURACY 0. 1585%* 0,239T**% 0,1609% 0,21284 0.2700%% | ~0,0272 0,3074%%
STYLE 0.011¢2 -0,1081 0.1221 -0.2217% ~0.0385 ~0,0%18 0.2585%%

MAP 1 with 02 Sarmle Bovs Givls Ucbar, Bovs | Rural Boys | Urban Girlg{Rural Cirls
EXTENT 0. 55CT** 0.3321%# 0,339 %% 0.3674%# 0,3225%% 0.3494#*% 0.3843%%
ABSTRACTION 0.3019%* 0,2588%% 0.34794% 0.2187* 0.3051%% 0.4586%% 0.3439%%
PLRSFRECTIVE 0,3437%*% 0.,2518%% C.4317#% 0.2554* 0,2735%% 0.4244%% 0.4183%%%
ACCULACY 0.3561%% 0.2962%% 0.4300%% 0,2658%% 0.35359%*% 0.3615%% 0,4204%%
STYIE 0.1018% 0.1450% 0.0534 0.2053%% 0.0851 0.0069 0.1361

MAP 2 witn 02
ABSTRACTION G, 3%034%% 0.1937%* 0.3968%*% 0.1090 0. 3300%% 0.3055%% 0.4482%%
PERSTECTIVE 5.2378%* 0.2032%% 0.2810%x 0.1368 0,.2859%% G.2107* 0.2805%%
ACCURACY 0.3648%* 0.3398%% 0.3975%* 0.3630%* 0.3581%* 0.3005%% 0.4467%*
STYLE 0.7319%* 0.0146 0.2%96%* -0.1147 0.1277 6.1072 0.3776%%

VAP 1 with 03 Sanole Boys Girls Urban Boys | Rural Boys [Urbsan Girls | Rural Cirls
EXTEID 0.1835% 0.0908 0.2632%% 0.0971 0.0733 0.35565%% 0.2170*
ABSTRACTICN 0.1917*% 0.1256 0. 2177%# 0.0807 0.1591 0.2275% C.2061+
PERSPECTIVE 0.1788%% 0.1292 0,1823%* C.0588 0.1589 0,1383 0.2369%
r‘:CCUlMCY 0.1883%* 0.1499#% 0,2372»% 0.1509 0.1314 0.3878%% 0.2035+
STYLE 0.0272 ~0.0545 0.130C 0.1151 0.1743 0.1572 0.0999

MAP 2 with O3
ABSTRACTION 0.1706%*% 0.1186 0.1727% 0.0482 0.1681 0.0899 0.2652%%
PIERSPLCTIVE C.1072% 0.03%01 0.0515 -0.0004 0.0545 -0.0032 " 0.1755
ACCURACY 0.252%%x% 0.2301%* 0.2501%% 0.2491% 0.2115% 0.3584%% 0.2004*
STYIE 0.0758 0,0236 0.2132%% 0.0347 ~0.0863%6, 0.2575%% 0.1847

Lovels of Significancea .* p .05



(at the 1% level, which in turn influences the correlation for the
girls and the sample as a whole). Factors of interest which emerge
from this analysis are the generally more positive ccrrelations of
the girls and the rural girls in particular. The much lower corre-
lations of the urban boys, especially on Orientation 1 and 3 and the
somewhat inconsistent results when the two maps are corpared. As
was mentioned for Orientation 2, the Style category produced con-
sistently non-correlating results, which perhaps raises questions
about the validity of this particular measure as a mezns of analysing
cognitive maps.* The differences between the urban and rural sub-
groups demonstrated in other aspects of the orientational analysis
were not demonstrated here however.

It has been explained earlier that map and plan drawing were
felt to depend on similar skills and in order to measure this, the
Draw-a-Plan Test had been included in the Study where it was hypothe-
sised that,

Hypothegis 21. There will be a positive and significant correlation

between the elements for which the maps were analysed, and the

results of the Draw-a~Plan Test. Thonpson (1977) had identified a
positive correlation between map drawing and the Draw-a-Plan Test

(r = 0,429 cignificant at the 1% level) for a sample of 12511 - 12
year olds, ©She zlso identified sex differences in favour of the boys
but did not report the differences in levels of significance. The
results of this study are described below in Table 24, where it can
be seen that there are distinctly different results demonstrated
between the meps themselves, perhaps questioning the statement made
earlier about cognitive maps as a consistent measure of envirormental
perception. The low correlations may however be because the Draw-a~
Plan score is a composite score and inter-relationships between Map
and Plan Drawing might be more clearly portrayed by the analysis when
the map scores are combined to produce a similar composite score.

This will be discussed in a later section. The corrclations deg-
cribed here are generally lower than that reported by Thompson and
contrary to her findings, the correlations for the girls are generally
higher than for the boys. Although it was commented that there appears

# Bycroft reported similarly conflicting results for the analysis of map

structure by his panel of judges.
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TABLE 5.24 Correlations bebtween the map analysis

and the Draw-a-Plan

exercise
MAP 1 with s Urban Rural | Urban | Rural
DAP Semple | Boys | Gizls |p o | povg | girls | Girls
jHG Sev "}g KK - * i Z—){*
Extent 0.2257 [0.1970 [0.3358 | 0.3172 | 0.1807 |0.3222 4.407
*¥ *¥ ¥ *3¢ xR
Abstraction|0.2197 10.1891 {0,3081 F0.0115 |0.,2799 ]0.3059 0. 2999
*% S % 3 *
Perspective|0.1780 [0.1639 [0.2575 | 0. 1393 O.24Og7 0. 2178 O. 3329
X% Exs K% X% ¥
Accuracy 0.2902 }0.2715 [0.3374 } 0. 3658 0.2912 0. 3130 0.493%1
Hk K% *x
Style 0.1871 |0.2095" |0.1644 | 0.1006 [0.2715" |0.2444 |0.0745
MAP 2 with
DAP
* 6
Abstraction 0.1102 C. 0241 0. 2383 C.0103 |0.1287 |0.2207 {0.295
* *
Perspective 0.1214 0. 1391 0. 1925 0.0715 10.2180 O.h280 0. ?485
K3t F¥e *
Accuracy 0.2261 0.2176 0.2808 0.4272 |0.1794 4)1 0.2771
KX *-%
Style 0.1167 |0.0148 10.2270 |0.1273 |0.0604 |0.3055 lo,1716
(Levels of significance: * p<.05, *¥* p « .01)

inconsistency between the maps themselves, it is the case that the

correlations between Draw—-a-Plan and the Accuracy of the Maps is at
the 1% level in all cases (except the Rural Boys on Map 2 which is

significant at the 5% 1eve1), which is not surprising since considerable

welght is layed upon Accuracy of detail in the Draw-a~Plan Test.

This concludes the analysis of the maps in terms of the elements

of extent, abstraction, perspective, accuracy and style, but before

moving on it is possible to re-investigate a hypothesis referred to

earlier.

The analysis of Klett and Alpaugh (1976) had provided three

of the categories used in this study, those of Extent (Scale in

Klett's terms), Abstraction and Perspective.

Derived from the work
of Blaut and Stea, Klett and Alpaugh hypothesised that children's

abilities for these three cognitive transformations will be approxi-

mately at the same level at any given point in a child’s develop-

mental sequence.

As can be seen below-the results of this study

confirm those of Klett and Alpaugh at the 1% level when the sample

is seen in terms of sex and residential groupings, but there aré minor

inconsistencies demonstrated when the results are considered in terms
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TABLE 5.25 Comparison of the results of the Klett and Alpaugh

analysis (1)

4 c e Urban | Rural Urban | Rural
TABIE 5.25 Sample] Boys | Girls Boys | Boys Girls | Cirls
Extent/
Abstraction 0.500710.46701 0.5386 { 0.5119 | 0.4926 | C.4889 {0.6433
Extent/
Perspective 0.491110.4566 | 0.5266 | 0.3997 | 0.4593% |0.4025 |0.5826
Abstraction/
Perspective 0.840510.8069 | 0.8584 | 0.7459 | 0.8890 [0.8335 }0,8997

(Levels of significance p < .01)

of Age and Sex groupings.

significant, there appears to be a reduction in the levels of

Although the results are still highly

correlation for the girls with age (Table 26) for all three inter-

correlations and no real pattern emerges for the boys. It is also the

case that correlations between perspective and abstraction are the most

TABLE 5.26 Comparison of the results of the Klett and Alpaugh

analysis (2)

Avstn/Perspec

TABLE 5.26 | Extent/Abstn |Extent/Perspec

Sample 0.4528%% | 0,5073%* 0.8208%*
10 -1 Boys 0.2042%* 0.3144%% 0.7131%%
yrolds | igs 0.6339%% | 0,6639%*% 0.8685%*
Sample 0.5365%% | 0.5367%* 0.8529%%

11 - 12 . .
o olds Boys 0.5722%% | 0,5747%* 0.8572%*
© lagirls 0.5258%% | 0,4977%* 0.8491%%
Sample 0.4519%% | 0,3554%* 0.806%%*
12 ~13 Ipoys 0.4825%% | 0.3882%% 0.7765%*
yrolds i 0.4403%% | 0.3423%% 0.8254%%

(Level of Significance ** p <.01)

positive reported in the study.

In terms of cognitive maps it is

clear that the degree of abstraction demonstrated in cognitive maps
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is dependent upon the perspective adopted by the mapper.

Bach of the categories for which the maps were analysed demon-
strated a progressive improvement in that particular element in the
map. (This is discussed in Appendix 3). It was therefove argued
that by combining the scores for the degree of abstraction, perspective
adopted, accuracy and style for each of the maps it was possible to
produce composite scores which reflected the overall quality of the
maps. Thus maps with higher composite scores for Map 1 and Map 2
were the 'better' maps. The results of these composite scores were
then correlated with the other measures used in the study and the results
can be seen in Table 27 where many of the assertions made for the
analysis of the maps as separate elements are confirmed when the maps
are considered in terms of their composite scores, ie
1. The Embedded Figures Test correlates more highly than RFT/ABC
with the composite map scores and that the correlations for thegirls
are more pesitive than those of the boys. (This is primarily as
a resuit of the Urban Girls on Map 1 and the Rural Girls for Map 2).
There does appear to be some consistency between the maps for these
correlations for all sub groups of the sample.

2. Comparison between composite map scores and intelligence (AHB).
indicates, with the exception of the Urban Boys, a strong positive
correlation. This is particularly true of the girlt's results,

3. When the intelligence scores are separated out for Verbal,
Numerical and Perceptual reasoning, perceptual reasoning is most
highly correlated with the composite map scores in all cases except
for the Urban Boys on Map 1 (where a high loading with verbal reasoning
influences the result — 0.4124) and for the Boys as a whole on Map' 2.
(It is interesting to note that for the Urban Boys on Map 2/a‘.:ro£r%§]t.l3$ns
significant for EFT and ST2 at the 1% level and RFT and 02 at the

5% level).

4. There is a strong positive association demonstrated between
Spatial Ability as measured by Spatial Test 2 and the composite

map scores, which is again consistent across both maps and with the

girls of the sample achieving the higher correlations.
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TABLE 5.27 Correlations between Maps 1

and other measures used

in the study

and 2 Composite Scores

TABLE Sample] Boys Girls Erban fural Q?ban R?ral
5ecl o33 Bovs Girls Girls
Map 1
withe
EFT 0.4103%] 0.3686%%| 0.4772%%[ 0,2956%%; 0. 396%%| 0,5418%%| 0,3604%*
R¥T 0.2135*%{ 0.1795% 10.2323%%| 0,1700 | C.186T* |0.3555%% 0.1390
ABC 0,2135%%! 0,2354%%| 0,2465%%} 0,2038% | 0,2526%" 0,3032%*! 0,1856
AHZ 0.4448%%] 0.3394%%} 0,5504%%] 0,3938%%] 0,3160%%; 0,5131%*| 0.5985%*
VER 0.3929%%| 0,3111%%| 0, 4880%%| 0.4124%%} 0,25767%| 0.4912%%| 0,4986%*
NOM 0.3367*%%| 0,2839%%| 0, 3788%%] 0.3400° 0,2509%%| 0. 2687*#{ 0.4912%*
PER 0.4231%%] 0,2725%%| 0.5814%%| 0.2699%%| 0,2795%%10.5989%*| (.5682*%
S C.4318%%] 0.36G1%%|0,4837%*%! 0, 3865%%| 0, 3704%¥%10,5520%% 0,4228%*
DAM 0.2172%%| 0,2094%%[0,2324%%| 0.2214% [0.1924% {0.2216% | 0.2227*
01 0.2880%#%| 0.2775%%|0.3177%#! 0.2769%%! 0,2820%%| 0,2875%| 0,3621%*
02 0.3872%%| 0,3317%%|0.4457%%| 0.3384%%| 0. 3544%% | 0.4515%%| 0,4416%%
03 0.2118%%]0.1379 |0.2514%%10.1449 |0.1295 |0.2742%%| 0.2503%
DAP 0.2837*%|0.2745%%0,3531%%| 0,2114%%1 0.3453%%10,3394% %1 0.3955%*
Sample| Boys | Gils | pot | 50 | CIAT | ciers
Map 2
with:
ERT 0.3853%%|0,3274%% [0, 4280%%{ 0. 2645%% |0, 3450%% | 0,3999%%| 0,5343%%
RET 0.2049%%10,2689%%10,1521*% |0,2506% [0,2975%%{0,1121 0.3757**
ABC 0.2343%%]0.2441%7]0.2916%%[0,1790 |0.2968%* |0,2776%*%[0.1059
AH3 0.4510%%|0,2806%% {0.5915%%10,18T3 |0.3786%% 10.5109%*| 0,6369%*
VER 0,3862%% [0,2153%% [0.5362%% 10,1788  |0.2692%% |0, 4950%%| 0,5443%*
oM 0.3663%% [0,2639%% 10,4402%%|0,1702  {0.34E5%% [0.3170%%| 0.5346%%
PER 0.4207%*%[0,2485%% |0,5802**%{0,1526 |0.3252%%10,5385%%| 0, 5714%*
ST2 0.4246%*[0,3539%% |0, 4T61%%|0.,3644%% |0,3556%% |0, 4T44%%| 0 J416%%
DAM 0.2116%%10,1923%% |0,2348%%|0.1955 |0.1675 |0.1782 [0.2391%
01 0.1952%*%10,1363 ]0,2622%%{0,0731 0.1964% 10,1332 [0.3551%%
02 0.3693*%* [0, 2887%* [0,4428%¢|0.2093% |0,4084%%|0,3475%%|0.4926%%
03 0.2090%%{0.1338 {0.2292%%10,1295 [0.1302 [0.2299% |0.2631%%
DAP 0.2837%% 10,1423 |0.3096%%[0.2281%*%10.1505 {0.3826%%|0,3194%*
(Levels of Significance * p < 0.05, *¥ p < 0.01)
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5. Orientation 2

produced significantly more positive correlations

with the composite map scores than orientation tests 1 and 3, and

in general correlations are higher for the girls

to this is that of 02 for the Rural Boys on Map 2)

6. When the composite scores for Maps 1 and 2 are compared the

(The only exception

results shown in Table 28 demonstrate that a considerable degree of

consistency is represented for all subgroups of thke sample and

confirmed Hypothesis 22, that,

Hypothesis 22.

between the composite scores for Maps 1 and 2.

There will be a positive and significant correlation

(Thus demonstrating

consistency across the maps and offering evidence to support cog-

nitive mapping as a consistent means of obtaining data).

TABLE 28  Correlations between Maps 1 and 2 (composite scores)
MAP 1 Sample Bovs Cirls Urban Rural Urban Rural }
with Salp ¥ Boys Boys | Girls Girls
Map 2
0.5868 | 0.5287 | 0.6118 | 0.573C | 0.5068 | 0.5563% |0.6397
(p <.01)

Ag can be seen, the correlations between Map 1 and Map 2
composite scores are highly significant confirming Hypothesis 22
at the 1% level and zgain the correlations for the girls are highef than
those of the boys.
7. VWhen the Draw-a-Plan scores are considered in terms of the
éomposite map scores, the correlations are much lower than was
expected. The results on Map 1 are more consistent, but correlations
with Map 2 demonstrate non-significant correlations for the boys, -
particularly the Fural Boys. The correlations for the girls are
again higher than the boys which is contrary to the findings of
Thorstad (1974) and Thompson (1977) which were discussed eariier.

As a final ccmment about associations between the composite
map scores and the other measures used in the study, it appears that
AB3 and the Embedded Figures Test achieve the most positive relation-
ships. In order to investigate this tri-partite relatiornship,

correlations for the three scores were submitted to analysis by
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partial correlation which provides a single weasure of asscciation
between two variables while adjusting or controlling for the effects
of one or more variables. "

When the effects of Intelligence were partialled out from the
relationship between Map 1 and theEmbedded Figures Test the corre-
lation reduced from 0.410% to 0.2009 and that of Map 2 and the EFT
from 0.%853 to 0.202 which suggests a strong influence of intelli-
gence on the relationship between Map 1 and EFT (of 0.2094) and Map
Z/EFT (0.1833). These results were also confirmed by the correla-
tions between EFT and intelligence which were discussed eaxlier.

Although not part of the original study, it was possible to
compare the map results with another form of map analysis. Following
the collection of the empirical data the children of the Rural School
undertook the Richmond Test of Basic Cognitive Skills as part of the
Authority's monitoring of progress. Included in this battery of
tests is a section testing map reading skills. The school concermed
very kindly loaned the computer print out of these results which
vere then correlated with the results of this study and can be seen
on Table 29 bhelow, where associations for the Richmond Test are
similar to those described for the analysis of Map 1 and Map 2
composite scores. Intelligence and Embedded Figures Test achieve
high positive correlations, although verbal reasoning corrclates
more highly for the girls, The Draw-a-Plan produces slightly higher
but similar results, with the Girls Draw-a~Plan results correlating
more highly with the Richmond Scores than do the boys, which was the
case for correlations with Map 1 and Map 2. )

Throughout the analysis so far, no mention has been made of the
effects of age on the results described. Much previous research into
both environmental perception and cognitive style has demonstrated
that age is an important variable in the development of the cdpacities
associated with each of these, some of which was discussed in
Chapters Two and Three. It was hypothesised that age would prove
to be an important variable for the results of this study.
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TABLE 5.29 Correlations with the results of the Richmond Test

analysis (Rural Group only)

TABLE 5.29 Rural Semple { Rural Bovs |Rural Girls
Richmond Test with EFT 0.4909 0.5015 0.4689
RET 0.3196 0.3215 0.3059
ABC 0.2222 C.1895 0.3173
AH3 0.5416 0.5098 0.5753%
VER 0.4717 0.3995 0.5499
NUM 0.4479 0.4489 0.43%25
PER 0.4546 0.4159 0.5102
ST 2|  0.4896 0.4968 0.4679
DAM 0.2547 0.2052 0.3215
01 0.3367 0.3486 0.3403
02 0.4482 0.4549 0.4323
03 0.1613 0.0953% 0.2156
DAP 0.3552 0.3099 0.4629
Extent 0.2763% 0.23%322 0.3167
Abstraction 0.3224 0.2626 0.3735
Perspective 1 0.3220 0.2774 0.3498 |Those
Accuracy 1 0.3539 0.3144 0.3958 (RodeE-
Style 1 0.0258 0.0 -0.0404 Inot
) significant
Abstraction 2 0.3901 0.3444 0.4117
Perspective 2 0.3556 0.3398 0.3435
Accuracy 2 0.3470 0.2896 0.3883
tyle 2 ~0.0257 ~0,0850 0.0720
Map 1 0.3637 0.3225 0.393%4
Map 2 0.3837 0.3241 0.4110

(Results all significant at the 1% level except correlations

with Style 1 and 2 and Orientation Exercise 3 for the Rural

Boys which were not significant)
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Hypothesis 23. The influence of age will be reflected across the

results of the study and will be demonstrated in particular in the
correlations of the teats of cognitive style and these of the map
analysis.

Table 30 is taken from the 'overall characteristics of the
sample! which were presented earlier as Tables A - E. In this
tabulation it is possible to identify a general and progressive

improvement on all of the exercises with age. If for example, scores

TABIE 5.%30 Mean scores on EFT, RFT, ABC

Urban Rural Urban | Rural

TABLD 5.30 | Sample | Boys | Girls |p.. ¢ Boys | Girls | Girls

Mean EFT
10 =« 11ts | 14.212 | 15.190 { 13.319; 15.469 | 14.903| 16.520 { 11.500
11 - 12ts | 16.606 | 16.855 | 16.341| 19.333 | 14.786] 17.386 | 15.132
12 - 131's | 18.214 | 18.010 | 18.438] 19.047 {17.200| 18.962 | 17.667

Mean REFT
10 = 11's | 54.443 | 58.587 { 50.659| 62.016 |55.048 | 41.400 | 55.920
11 - 12's | 42.872 | 33.526 | 51.762| 27.986 |3€.274 | 32.705 | 73.829
12 -~ 13's | 35.124 |29.230 | 41.747| 27.289 |30.818 | 36.651 | 49.250

Mean ABC
10 - 111s | 3.519 | 3.661 | 3.391| 3.531 | 3.800! 3.320 | 3.436
11 = 12's | 3.142 | 3.355 | 2.937| 3.147 | 3.524| 2.829 | 3.053
12 - 13's | 2.863 | 3.075 | 2.622] 3.211 | 2,982 2.652 | 2.580

(1. Higher EFT scores indicate Field Independence)

2, TLower ABC/RFT scores indicate increasing Field independence)

for the sample, the Boys and the Girls are reviewed,Witkin's
assertions are confirmed with the exception of the higher EFT score
for 12 - 13 year old girls. Age certainly appears a dominant factor.
Yet when the results are considered for urban and rural sub-groups,
sex and age differences are less cleariy progressive, which raises
questions abecut the supposed-age related characteristics of Witkin's
analytic/global dimension. In order to compare the influence of age
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within the study, age was treated as an independent variable and
scored in months, thus the older an individual, the higher his

age score. The ages of the sample ﬁere then correlated with the
measures employed to provide an indication of the effect of age on
the results, a breakdown of which can bte seen in the +table belpw
(Table 31).

The coxrrelations between Age and the measures of cognitive
style are varied, suggesting that something more than age is influen-
cing success on these tests. In general, correlations between EFT
and age are low with the exception of the Rural Girls, where age
appears to be a dominant influence. Correlations with RFT and ABC
suggest that age is more influential on the drawings produced by the
children, yet when the Draw-a-lMan scores are considered, correlations
with age are extremely low. Thig contradicts comments made earlier
about similarities between these tests (DAM/ABC) or at least points
to one major difference between them, ie Age is more influential
when drawings are scored for Articulation of Body Concept than for
the Draw-a-Man Scale. )

As might have been expected, correlations between age and the
tests of intellectual 2bility are comparatively high, with that of
the girls being higher on all couats. Correlations with Spatial
ability are lower and age seems to be less influential, reinforcing
spatial ability as a separate element of ability not an age related
factor. The measures of orientation produced mixed results with
Orientation Exercises 1 and 2 demonstrating a stronger influence
of zge than Orientation 3. In general however, the influence of
age is comparatively small, but its effect is greater for the girls
for all three exercises. This is particularly true on Orientation
1 and 2 for the Rural Girls.

The most interesting results of the analysis of the influence
of age on the results are those associated with the composite
scores for Map 1 (The Area where the children live) and Map 2
(The Route from Home to School). 1In all cases except the Urban
Boys, the influence of age is considerably stronger on Map 2, the
Route from Home to School. This suggests an important avenue for
further study which has not been mentioned in the research literature
that the appropriateness of a test to the particular age group
undertaking that task needs to be more carefully ccusidered in

cogilitive mapping studies. 208
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When the effects of age are considered for the elements of
the map analysis further interesting results emerge.
1. There is a closer association between the 'Extent'! of the Area
maps and age for the girls of the sample, which perhaps suggests
that it is only as the girls get older that they sre given greater
freedom and hence acquire greater knowledge of their home area
which is then reflected in their maps.
2. The degree of abstraction demonstrated and the perspecfive adopted
deronstrate a stronger association with age in Map 2 for 211l groups
except the Urban Boys.
3. The Accuracy of the maps seems to be more strongly associated
with age for the Rural children of the sample.
4. Similarly, the Style of the maps, appears to improve with age
for the Rural group on the second map, which again reinforces the
suggestions made above about the influence of the task and its
association with age.

Generally however, the influence of age on the resulis of the
study are less significant than one might have expected and that
we are concerned more with differences in capacity rather than with
developmental changes, This conclusion sesems to be supported when -
a partialling analysis (as undertaken with intelligence and discussed
earlier) is performed to investigate the influence of Age on the
association between Embedded Figures and the Composite Map Scores.

When this analysis was undertaken, correlations between EFT/Map.1
were reduced from 0.4103 tc 0.3741, an influence of 0.0362 of age,
and on EFT/Map 2 from 9.3853 to 0.3558 an influence of 0.0293. The
limited influence of age on the results of the analysis were furthér
confirmed when the major elements of the study were submitted to a
Principal Components Analysis in order to determine the structure of
their relationships.

Principal Components Analysis

(Several of the variables which were included in the principal
components analysis have not been mentioned in the discussion so far.
These will be discussed in more detail in later sections: SCORE 1
and SCORE 2 refer to composite scores for personality characteristics

associated with Field dependencq/independence and NOF 1, 2, 3 and
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NODF refers to the Number of Features included on Map 1 (1) Map 2 (2),
the Questionnaire (3) and the mmber of different features mentioned
by individuals (NODF) ).

In a principal components analysis, Badger (1978) cites Kaiser
(Cooley and Lohnes 1971 p 104), who suggest that components with
Eigen values larger than unity may be considered significant. In
this study,four components satisfied this criterion and two fell
slightly short of it, as can be seen in Table 32. The first, with
an eigen value of 8.002, accounts for 53.5% of the variance and
reflects the common intellectual component of the variables, but
with a particularly strong bias towards the spatial/berceptual
elements. (Spatial Test 2, EFT and the perceptual element of AH3
demonstrating the highest loadings). Loadings for the tests of
cognitive style again reflect the differences demonsirated in the
earlier part of the analysis, with EFT higher than BFT/ABC.
Similarly,comparison with the scores for verbal, numerical and per-
ceptual reasoring reinforce the comments made about the influence
of intelligence. The various elements of the map analysis also
demonstrate comparatively high loadings, suggesting the influence
of spatial/perceptual/intellectual abilities in them. As has been
shown in the earlier analysis however, the Style component is clearly
differentiated from the other forms of map analysis when compared
with this factor.

The second component has an eigen value of 2.159384 and accounts
for a further 14.4% of the common variance. This component seems to
be defined by the degree of abstraction and perspective adopted in
the maps produced by the children of the sample. It is inversely
related to a variety of other variables, but particularly the number
of features referred to by the sample. This component seems te
reflect important elements of environmental perception, ie The view-
point adopted and the resulting perception in terms of the features
felt to be significant. Of the measures of cognitive style, only
the Articulation of Body Concept appears to demonstrate any associa-
tion with this component.

The third component, with an eigen value of 1.5403% accounts for

a further 10.3% of the variance and appears to represent a bi-polar
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TABLE 5.32 The Principal Components Analysis
VARTABLES i i1 [3i1 COH}O?EWTS ” vi vii
AGE 0.461 0.049 | 0.217 0.196 0.388 0.095 | 0.108
EFT 0.74 |-0.03% [-0.303 |-0.036 |-0.035 0.026 | 0.103
RET 0.4%3 |~-0.091 |-0.247 [=0.024 | 0.039 0.042 |-0,100
ABC 0.5% |-0.327 [|-0.150 [~0.474 [~0.200 {-0.110 |-0.031
VER 0.73 0,083 |-0,172 0.286 |-0.057 |-0.012 |[-=0.014
NOM 0.65 |-~0.065 [~0.078 0.355 |-0.064 | 0.064 |-0.035
PER 0.74 |-0.048 |-0.203 | 0.290 |-0.324 | 0.057 0.049
ST 2 0.77 -0.058 |-0.222 0.012 |-0.025 0.006 0.154
D A Man 0.48 |-0.243 1-0.271 [-0.595 [-0.095 |-0.077 {=0.132
o1 0.55 ~0.139 [|-0.179 0.205 0.072 |-0.214 | 0.076
02 0.69 1-0.077 |-0.158 | 0.194 | 0.056 |-0.056 0.039
03 0.32 0.017 0.019 [~0.062 {-0.084 | 0.007 0.213
D A Plan  0.46 -0.114 |~0.185 |-0.209 | 0.195 | 0.075 0.013
Extent 0.59 0.209 | 0.225 |~0.066 0.286 0.202 |-0.080
Abst. 1 0.54 0.584 | 0.127 |~0.133 | 0.267. }1-0.195 0.167
Pers. 1 0.57 0.59% | 0.076 |-0.162 0.194 |-0.181 0.125
Accuracy 1 0.66 0.139 | 0.152 1=0.024 | 0.272 0.389 | 0.107
Style 0.23 |-0.007 0.080 |-0.118 |=0.010 | 0.164 | 0.144
Abst. 2 0.52 0.520 | 0.117 |-0.006 |-0.295 [~0,099 | 0.223
Pers. 2 0.46 0.569 | 0.042 [-0.033 |~0.223 [|-=0.149 [=0.207
Accuracy 2 0,59 0.048 | 0.242 |-0.043 1-0.163 0.311 |-0.011
Style 2 0.26 |-0,059 | 0.246 |-0.114 |{~0.208 0.273 |-0.001
NOF 1 0.47 -0.297 0.332 | 0,090 | 0,162 [-0.058 | 0.101
NOF 2 0.39 -0.269 | G.334 [-0.079 [-0.136 0.141 0.211
NOF 3 0.32 -0.370 | 0.300 0.004 | 0.157 |-0.287 }-0.290
NODF 0.56 -0.481 0.605 |=0.011 0.071 |-0.249 |-0.032
SCORE 1 0.24 |~0.156 {=0.285 0.073 | 0.262 0.023 |-0.162
SCORE 2 -0.44 0.109 | 0.176 {-0.133 0.099 {-0.021 0.203%
EIGEN~
VALUE 8.00186] 2.15984| 1.54033| 1.10796| 0.88940] 0.75308| 0.49617
PERCENTAGE
oF
VARTANCE 53.5% | 14.4% | 10.3% T+4% 5.% | 5.0% 3.3%
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component of Embedded Figures, Rod and Frame and the more spatially
biased measures of intelligence against the Number of Features
referred to by the sample. Again there is an inverse relationszhip
demonstrated here, which is contrary to expectations, for as will
be discussed later it was hypothesised that there would be a sirong
positive association demonstrated between cognitive style and
perception of the environment as represented by the range of features
referred to by individuals on their maps and in the questionnaire.
This factor is the only one that demonstrates an influence of cog~
nitive style and for the first time associations between EFT/RFT
are demonstrated comparatively strongly, when compared with the
other relationships associated with this factor.

Fourthly, a drawing component seems to have emerged as a sig-
nificant factor, with an eigen value just above unity of 1.1079
and accounting for a further 7.4% of the variance. This factor
associates the results of Draw-a-Man and the Articulation of Body
Concept Scale and lends further support to Hypothesis 5 which
argued for a close relationship between these tests.

Eighty-five point seven per cent of the variance of the measures
is accounted for by these four components. A fifth component which
almost reaches unity (0.889) accounts for a further 5.9% of the
variance and appears to be defined by age. This further confirms
the limited influence of age on the results of the study. A sixth
factor which also almost approaches unity (0.75%) and accounts for a -
further 5% of the variance is defined by an Accuracy factor. In all,
the factors discussed here account for 96.7% of the common variance,
but it is clear that the most significant one is that reflecting the
influence)of'spatial/berceptual/intellectual ability required in the
solution of the measures used in the study.

Multiple Regression Analysis

In a final attempt to investigate this last assertion and in
an attempt to interpret the results achieved so far, the major elements
of the study were submitted to analysis by Stepwise Multiple Regression.
As Nie et al (1974 p 32%) explain, multiple regression is a general
statistical technique through which one can analyse the relationships
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between a dependent or criterion variable and a set of independent
or predictor variables. It can be vsed as a ‘*descriptive! or 'in-
ferential? tool. In a stepwise multiple regression, independent
variables are entered if they meet certain statistical criteria,
thus the variasble that explains the greatest amount of variance in
the dependent variable is entered first and then the variable that
explaine the greatest amount of unexplained variance is entered next
and so on, which produces a hierarchy of influences on the dependent
variable.

Since the maps were regavded as an indicator of children's
perceptions of their environments for this study, it was decided to
investigate the influence of other factors on the production of .
the maps as represented by their composite scores. As argued earlier
higher ‘composite map scores! reflected maps of increasing gquaiity
and demonstrate significant differences in environmental perception.
Composite scores on Maps 1 and Map 2 were submitted as the dspendent
or criterion variable and were regressed upon the variables achieving
the highest correlations in the inter-correlational analysis. (ie
hAge, Verbal/  erical and Perceptual Reasoning, Embedded Figures,
Spatial Test 2 and Orientation 1 and 2). As Badger (1978) comments,
the independent variables are entered into the analysis in order of
the size of their unigue variance when compared with the other
variables in the equation. The size of correlation with the dependent
variable is not nécessa:ily the imporxtant factor influvencing the order
in which variables are entered. A variable which is highly correlated
with the dependent variable may not be selected because it is too
highly correlated with a variable already in the equation and con-
sequently contributes little unique variance.

When all of the variables had been entered in to the regression
anaiysis, the resulting multiple regression coefficient for Map 1
was 0,51 accounting for only 26.5% of the variance. The order by
which the variables emerged and the corresponding degree of variance
was interesting and confirmed the findings of the factor analysis
of a strong spatial/perceptual influence in the production of Map 1

but accounting for a relatively small proportion of the variance.
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Order of Emergence Spatial Test 2 19.4% of variance

of the variables Perceptual Reasoning 3,8% W "
with Map 1 Enbedded Figures 1.20% ¥ n
Age 0.9%% * "
Orientation 2 0.73%6 " .
Verbal Reaconing 0.24% " "
Orientation 1 0.084% "
Numerical Reasoning 0,007% n
26.45T%

The regression equation which defined this relationship was:
y'= 4.21 + 0.214 + 0.643 + 0.692 + 0.252 + 0.782 + 0.404 - 0.608 - 0.563
(sm2) (ER) (EFT) (AGE)  (02) (ver) (o1) (xum)

When Map 2 wes regressed with the same variables the order of
the emergence of the variables was altered and age was seen to increase
in importance, as had heen demonstrated in the Factor analysis and
offers further evidence of the association of age to certain types
of cognitive mapping task. Spatial and Perceptual infiuvences were
s1ill of importance. However, as was demonstrated with Map 1, the

variance accounted for is still quite low,

Order of the emergence Spatial Test 2 17.2% of wvariance

of the variables Age 8.% " n

with Map 2 Perceptual Reascning 1.8% " n
Orientation 2 0.97% "
Orientavion 1 0.58% "
EFT 0.5% " "
Numerical Reasoning 0.3% " "
Verval Reasoning 0.057% "

30.3%%

at 30.39%, but slightly higher than for Map 1.

A further interesting factor was that Verbal Reasoning and Numerical

Reasoning reverse their contributions in the two equations. The

resulting multiple regression coefficient for Map 2 was 0.55 and was

defined by the following regression eciuation. '

y'= 0.137 + 0,189 + 0.706 + 0.495 + 0.786 = 0.218 + 0.495 + 0.292 + 0.169
(sT2) (AGE) (PER) (0.2) (0.1) (mrT) (NUM) (VER)
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Since neither of these analyses explained a large encugh per-
centage of the variance, further regression analyses were performed
on the results. The strongest positive influences demonstrated
in the correlation matrix were Intelligence as represented by AH3,
Spatial Ability and the results of the Fmbedded Figures Test and
although age has been shown to be of limited importance it was also
included.

The results of this analysis, although confirming the influence
of intelligence on the production of both maps and at an equivalent
level, as well as the emergence of features in the same order, the
amount of wvariance accounted for is still low. (25.4% for Map 1,
and 28.7% for Map 2).

TABLE 5.33 Regression analysis

Regression of AH3, ST 2, EFT and ACE on Maps 1 and 2

Order of Emergence MAP I r = 0.504 MA? 2 r=0.54
AH3 20.2% of variance 20.%% of variance
ST 2 3,6% " n 5.8% " "

FHLI 0. 9% ] " 2. 2% n -n

AGRE 0. 6% " " 0. 4% " "
Percentage of
Variance 25.4% 28.T%

It seems therefore, that the low variance accounted for is
attributable to the colinearity of the variables, a phenomenon in
which some, or all of %he independent variables are very highly
correlated. As was explained earlier, one of the uses of multiple
regression as an interpretive tool is to evaluate the relative
importance of the independent variables and in order to do this
certain levels of statistical significance are required. Nie et al
(1974) p 340) coument,

"The situation is somewhat parodoxical ... The more strongly

correlated the independent variables are ... the greater the

need for controlling the confounding effects.”

N
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A number of possible solutions are offered in the literature.

Nie et al (1974) suggest that one alternative is to use only one of
the variables in the highly correlated set to represent the under-
lying dimension, which in this case would appear to be the SpatiaL/
intellectual ability identified in the principal components analysis.
Alternatively, Cohen and Cohen (1975) suggest a Stepwise Regression
with cross validation should be undertaken. A more appropriate
solution argued for by Cohen and Cokhen however, is to employ a
hierarchical multiple regression analysis in which the order that

the variables are entered into the equation is determined by the logic
of the research. It may be for example that one or more of the
Independent Variables are suppressing the resultant regression
analysis., Cohen and Cohen are critical of the use of stepwise reg-
ression since this relieves the investigatoc of the responsibility

of making decisions about the logical or causal priority of variables,
They believe that advances in the behavioural sciences are more likely
to occur when researchers provide a hierarchical ordering of the
Independent variables which reflect causal hypotheses rather than
when computers order indeperdent variables, ‘'post and ad hoc for

a given sample! (p 103)

To investigate these suggestions in relation to the current
study a variety of further analyses were underiaken, none of which
appeared to solve the problem of the multiolinearity of the varisbles
involved. One final possibility lay in the reliability of the
variables employed in the study.

Reliability and Disattenuation

An important factor in the intexrpretation of the conclusions

of any research programme is the reliability of the measures upon
which conclusions are based. Reliability theory originated in
Spearman's desire to interpret correlations between operationally
distinct variables, yet he realised that no matter how carefully one
tries to assess an aspect of ability or particular trait of behaviour,
assessments will never have the precision or accuracy that attends
the measurement of physical characteristics such as weight or height.

To help remedy this, Spearman (1904) recommended obtaining a measure
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of the reliability of the tests used and correcting for attenua-
tion (unreliability) in their measurement. Cohen and Cohen (1975)
(p 369) and Maxwell (1977) (p 79) argue that part of the reason for
the weak relationship which characterises studies in the social and
behavioural sciences lies in the attenuation phenomena. It is not
sucprising they suggest, that multiple regression coefficients of
above 0.50 are rare, when perhaps as much as half of the variance
can be accounted for by random error and by definition is inaccessible
to correlation with the Independent variables.

Although there are no conditions under which perfect reliability
can be expected, Anastasi (1969 p 106) suggests, that

",.. test reliability indicates the extent to which individual

differences in test scores are attributable to chance errors

of measurement and the extent to which they are attributable

to true differences in the characteristics under consideration.”

The reliability of a variable may be defined as the correlation
between the variable as measuredand another equivalent measure of
the same variable. In standard psychometric theory, the sguare root
of the reliability coefficient may be interpreted as the correlation
between the variable as measured by the test and the 'true'! error-
free score. (Maxwell 1977). Since 'true! scores are not themselves
observable, a series of techniques have been developed to estimate
the correlation between the obtained scores and these 'hypothetical!?
true scores. To estimate the correlation between two constructs
from the correlations obtained between the 'imperfect' observed
measures of these conatructs, one corrects for attenuation by applying
the following formula:

T X
r Xt y* = TR
where T x* y* = Corrected correlation
Xy = Uncorrected correlation
XX, TYY = Reliabilities of the two tests involved

Thus, for example, if two variables, each with a reliability
of 0.80 were found to correlate 0.44, the attenuated cocrrelation
would be calculated as follows:
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0.4/

T x* y* = /580 % 0.80 = 055

Cronbach (1972, 1976), Maxwell (1977), Cohen and Cohen (1975)
amongst others have long argued for the need for disattenuation and
they offer evidence that correcting for error can at times change
an ordinary partial correlation from negative to positive. For
example a re-examination by Cronbach (cited in Cohen and Cohen 1975)
of a study by Bloom revealed that Bloem's findings that IQ change
from age to age had a slightly negative correlation with intial IQ
(-0.05) was changed to a positive correlation when error in measure-
ment wag taken into account. Similarly Cohen and Cohen (1975) cite
the conclusions of Campbell and Erlebacher (1970) that failure to
correét for the falli bility of partial variables in the analysis
of the 'Headstart® programme may have led to mistaken conclusicns.
(Further examples supporting disattenuation are given in Cronbach et
al 1972, p 294 - 301). :

One further advantage of disattenuation is that this technique
mekes it possible to consider the relative contribution of less
easily measured variazbles, which despite the unreliability of their
assessment may be of greater importance then those which can be
measured more precisely. Similarly when such corrections are not
made it is the more precisely measured variables which tend to
explain the greatest proportion of variance in a prediction equation.
Also, as Crombach (1976) suggests, in a complex mecdel aimed at
iltimate prediction, neglect of the unreliability of measures may
well lead to totally incorrect predictions. "An uncorrected model
presumes a non-existené reliability.™ '

Corréction for attenuation is not without its critics however..
As Cohen and Cohen (i975) comment (p 62) as for all estimated
coefficients, extreme caution must be used in interpreting attenua-
tion corrected coefficients, since each of the coefficients used
in the equation is subject to sampling error. Indeed it is even
possible to obtain attenuation corrected coefficients larger than
1, primarily when the reliability of variables is under-estimated.
Similarly (Barker 1982) suggests, there may be an understandable

hesitance about increasing a set of correlations on the basis of
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error in the measurement of the contributory variables when a
natural but incorrect inclination to. the effect of error would be
to decrease correlations based on the ‘error-contaminated! measures,
It is also the case that the difficulty of obtaining reliability
coefficients for all of the variables in a complex model may be a
further obstacle to researchers electing tc correct matrices.

On the basis of the previous discussion, it was decided that
it wovld be appropriate to attempt a disattenuating analysis to
complete the investigation of the factors associated with the production
of the maps used in this study. In order to do this, it was therefore
necessary to calculate levels of reliability of the measures used
with this particular sample. (It will be remembered that previously
reported levels of reliability for the tests were indicated in
Chapter 3).

Thorndike and Hagan (1969) define religbility in terms of how
accurately a test, or equivalent test, will produce the same results
on an alternative cccasion. In order that this might be achieved
there are important factors which could influence results, namely
variations in the individuals concerned, as well as various factors
within the test instruments themselves. Thorndike and Hagan (1969)
suggest that there are three main sources of variztion in pérformance,
each of which could effect reliability coefficients:

1. Variation in response to the test at a particular moment

in time.

2. Variation in the individual from time to time

3. Variation arising out of the particular sample of tasks

chosen to represent an area of behaviour.

Brown (1976) suggests that a major factor effecting the
reliability of a measuring device is related to the range of scores
which the test produces. As the variability of the scores decreases,
reliability decreases. Thus a small score range tends to achieve a
lower measure of reliability. The difficulty of atest for example,
can elther increase or decrease score range, which in turn effects
the resultant coefficient.



It would appear important to consider reliability levels with

such factors in mind.

Some of the measures employed in this study

encompassed limited ranges and were therefore subject to low levels

of reliability, which need not imply that they were invalid test
instruments for this particular undertaking but could certainly

suppress their contribution to a final analysis.

Anastasi (1969) has tabulated the various types of reliability

that are available to researchers, in the evaluation of their

research techniques.

TABLE 5.34 Types of Reliability Coefficients

Procedure

Conventional
Designation

Brror Variance

1.

2,

Retest with same
form on different
occasion

Retest with
parallel form on
different
occasion

Retest with
parallel form on
same occasion
Split-Half (Odd-
Even or other
parallel splits
Kuder-Richardson
(and other
measures of inter-

item consistency

Coefficient of
Stability

Coefficient of
stability and

Equivalence

Coefficient of

Equivalence

Coefficient of
Internal con-
sistency
Coefficient of
Internal

Consistency

Temporal Fluctuation

Temporal Fluctuation

and item specificity.

Item Specificity

Item Specificity

Item Specificity

(After Anastasi 1969 p 123)
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The question of the most apprcpriate method of determining
reliability secems of considerable importance and it is likely that
more than one technigue might need to be used as a resuli of varia-
tions in the testing techniques. The following table provides a
breakdown of the particular reliability technigque employed for each
of the tests used in the study, with the resulting reliability coefficient.

Test Procedure Coefficient
EF'p Kuder-Richardson 0.87
RFT Parallel Form (RFT 2 repetitions) 0.89
ABC : Inter Judge reliability 0.80
AH3 Xuder~Richardson 0.90
Verbal ¥uder-Richardson 0.77
Numerical Kuder-Richardson 0.80
Perceptual Kuder-Richardson 0.76
Spatial Test 2 Kuder-Richardson 0.95
Draw-—-a~-Man Kudér-Richardson 0.84
Draw-a~Plan Kuder-Richardson ~ 0.85
Orientation 1 Kuder-Richardson 0.60
Orientation 2 Kuder-Richardson 0.75
Orientation 3 Kuder-Richardson 0.80
Map 1 Parallel Form 0.59
Map 2 . |Parallel Form .59

TABLE 5.35 Reliability Coefficients

Once the measures of reliability had been calculated, it was
possible to undertake the disattenuation analysis. The following
two tables precent the correlation matrix prior to disattenuation
and when disattenuated, where it can be seen that acccunting for
error considerably influences the correlations obtained. It is also
interesting to note the comparability of correlations with Maps 1 and
2.
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TABLE 5,36 Correlation Matrix Before Attenuation (Corrected to 2 d.p)

EFT R¥T ABC AH3 VER NUM  PER ST2 DaM IAP o1 02 03 MAP1 MAP 2

RFT | 0.43

ABC | 0.44 0.24

AH5 | 0.60 0.30 0.33

VER | 0.51 0.24 0.31 -

NOM [ 0.49 0.22 0.2 - 0.65
PER | 0.56 0.32 0.33 - 0.66 0.60

st2 | 0.73 0.42 0.42 0.64 0.5% 0.51 0,62

DAM | 0.44 0.26 0.76 0.26 0.24 0.15 0.29 0.41

DAP | 0.44 0.25 0.34 0.32 0,26 0.24 0.35 0.48 0.36

01 0.43  0.27 0.23 0.52 " 0.51 0.41 0.45 0.44 0.25 0.24

02 0.52 0.33 0.31 0.62 0,55 0,51 0.5F 0.55 0.27 0.34 0.53%

03 0.29 0.11 0.16 0.24 0.16 0.22 0.23 0.31 0.22 0.14 0.15 0.19

MAP 1} 0.41 0.21 0,21 0.45 0.39 0.34 0.42 0.43 0,22 0.28 0.25 0,39 0.21

MAP 2{ C.39 0.21 0.23 0.45 0.39 0.37 0.42 0.43 0.21 0.28 0.20 0,37 0.21 0.59

AGE 0.27 0.12  0.27 0.41 0,33 0.36 0.33 0,29 0.04 =-0.03 0.26 0.27 0,15 0.29 0.45

TABLE 5.37 Correlation Matrix after Attemuation (Coxrected to 2 d.p)

FFT R¥FT ABC AHS VER NUM PER sT2 DAM DAP 01 02 03 MAP 1 MAP 2

EFT
RFT 0.49

ABC 0.53 0.27

AH3 0.68 0,33 0.39

VER 0.63 0,29 0.40 -

N 0.59 0.26 0,27 - 0.83%

PER 0.9 0.33 -0.42 - 0.86 0.77

sT2 0.81 0.46 0.48 0.69 0.62 0,59 0.73

DAM 0.51 0.30 0,93 0.30 0.29 0.18 0.37 0.46

DAP 0.5% 0.26 0.41 0.37 0.32 0.29 0.43 0.53 0.43

01 0.60  0.37 0.40 0.T1 0.75 0.60 0.66 0.58 0.35 0.34
02 0,64 0.41 0.40 0.75 0.72 0.66 0,75 0.66 0,33 0,43 0.79
03 0.34 0.12 0.21 0.28 0.21 0,30 0,30 0.36 0.27 0.17 0,22 0,25

mP 1] 0.57 0.29 0.31 0.62 0.58 0,50 0,63 0.57 0.31 0.40 0.49 0.59 0.31
VAR 2] 0.586 0.Z0  0.35 0.65 0.61 0.56 0,66 0.60 0.31 0.47i 0.35 ¢.58 0,32 1.00

Age 0.29 0.1 0.30 0.44 044 0.41 0.38 0.30 0.04 -0.04 0.34 0.32  0.¥7 0.38 0.55
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The disattenuated matrix was then submitted to multiple re-
gression analysis and the results revealed a variety of factors,
in particular a considerable increase in the percentage of explained
variance. These results of course bave to be considered in terms
of the comments of Cohen and Cohen cited earlier, of the problems
of interpreting attenuation corrected matrices. However, it
appears that Spatial Test 2 was acting as a suppressing variable
and that in the disattenuated matrix the influence of ST 2 is not
so strong and that Perceptual Ability becomes the dominant factor
in the production of both Maps 1 and 2.

The resulting multiple regression coefficient for Map 1 was
increased from 0.51 to 0.69 and the explained variance increased
from 26.5% to 48%. The order in whicﬁ the varisbles emerged was
altered slightly cnce the influence of Spatial Test 2 was reduced,
Perceptual Ability then becores the most important factor, followed
by the Embedded Figures Test, Age and Orientation 2, as had emerged
prior to disattenuation. Spatial Test 2 then assumes a much reduced.
influence and the order of the remaining variables, Verbal Ability, -
Numerical Ability and Orientation 1 are reversed.

Order of emergence of the variables  Perceptual Ability 39.9%%of variance

with Map 1 after disattenuation Embedded Figures 3.50% "
Age 1.9% " "
Orientation 2 1.2% " "
Numerical
Reasoning 0.4% * n
Spatial Test 2 0.3% v "
Verbal Reasoning 0.3% " U
Orientation 1 0.5% " "

48.0%

The regression equation defining the relationship was:
¥y = 0.23 + 0.17 + 0.15 + 0.25 - 0,17 + 0.12 + 0.21 - 0.14
(Per) (EFT) (Age) (02) (Wum) (ST2) (Ver) (01)
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When Map 2 was regressed with the same veriables, the multiple
regression coefficient increased from 0.55 to 0.80 and the explained
variance from 30.39% to 64.9%. As with Map 1 the order of emergence
of the variables was altered and Perceptual ability is again seen
as the dominant influence, accounting for 39.5% of the variance in
maps of the route from Home to School. Age is still seen to be
considerably more influential on the preduction of these maps than
of those of the home area and apart from the influence of Spatial
Ability and the order of Verbal and Numerical Ability the results
are similar to those achieved prior to disattenuation. The reg-
ression equation defining the relationships was:

¥' = 0.09 + 0.37 = 0.63 + 0.47 + 0.13 + 0,40 + 0.17 = 0.13

(Per) (age) (01) (02) (®rT) (Ver) (sT2) (Hum)

Order of emergence of the Perceptual Ability %9.5% of variance
variables with Map 2 after Age ' 11.5% " "
disattenvation 01 2,6% m "
02 6.6% " "
Embedded Figures 1.9% " "
Verbal Reasoning 1.6% " "
Spatial Test 2 0.7% " "
Numerical Reasoning  0.5% " ﬁ'
64.9%

When the results for Maps 1 and 2 are compared the dominance
of Perceptual reasoning beccmes most apparent and demonstrates the
significance of Perceptual reasoning skills for map production.
As had already been suégested, Age was more influential on the
production of the Route maps and as might have been anticipated,
greater demands are made on orientational abilities in the production
of Route as opposed to Area maps. (When explained variance percen-
tages are combined for orientation exercises 1 and 2 for each of the
maps 9.2% of variance cf the Rcute Maps is explained, whereas only .
1.7% is explained for the Area Maps). Finally, as was suggested
earlier, the influence of verbal and numerical reasoning remains
reversed for the two maps, although the differences in explained

variance are comparatively quite small.
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This concludes the detailed statistical analysis of the maps .
vroduced for the study. A later section considers the maps in
terms of their content and detail. The next section considers
the association of personality characieristics and cognitive style

for the children of the sample.

D. Correlations between the measures of Cognitive Style and Aspects

of Personality

As was explained in Chapter 4, it was proposed to consider the
relationship of perscnality characteristics supposedly associated
with field dependenca/independence with the three measures of cog-
nitive style derived from this study. It was anticipated that,

Hypothesis 24. Composite scores for personality characteristics

associated with Ficld independence will correlate positively and

significantly with the measures of cognitive style and conversely

there will be a significant negative correlation with the composite

scores for personality characteristics associated with Field dependence.
The results of the analysis confirm these expectations parti-

cularly for the negative correlations with personality characteristics

(Table 38).

exception is that of the Rural Boys when Score 1*is not significantiy

correlated with EPT/RFT/ABC

TABLE 5.38 Correlations between the measures of cognitive style and

associated with Field dependence. The only major

the composite scores for personality

.SCORE 1% Urb Rural Trt Rural
Field Sample | Boys Girls 32 an Bm':""*“ C‘?"i‘n q‘.’rl
Independent . ys oys LB FirLs
with EFT 0.,1882 | 0.1864 | 0.1979 | 0.3520 | 0.0148 | 0.2479 |0.2198
’ H3 *% *% * *3% ¢
REFT 0.2080 | 0.1993 | 0.2460 | 0.2551 | 0.1392 | 0.2557 0.2952*
*% * *
ABC 0.1310 | 0.1711 | 0.0956 | 0.2249 | 0.0158 | 0.0514 }0.1€62
SCORE 2
Field Sample Boys Girls grban gural 'U?biﬁ ??ril
Dependent oys oys Girls sirls
. *% 3% KH KA FA %% *
with EFT -0.3395 {-0.3551 |-0.3411 |-0.%672 |~0.2643 —0,3106 ~-0.2053%
X% *% *% * % %%
REFT -0.2485 |-0.2514 |-0.2690 |-0.2030 {~0.3208 |-0.1%87 |-0.2915
F% *% *% * * F¥ ¥
ABC ~0.2680 |-0.1840 [-0.3183 !-0.2309 |~-0.1438 '—0.3205 -0.2805
- (Levels of significance * p <.,05, ** p < ,01)
*¥SCORE I : Composite score for characterictics associzted with Field
Independence
SCORE '2 : " " " " tr t Field
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When the personality characteristics are considered as individual
elements, rather than as part of a composite score, several emerge
as more dominant. As can be seen in Table 39 there are considerable
variations which lead one to guestion the supposed association of
personality and style for the children of this sample, despite the
reservations discussed in Chapter 4 about the technigue used to_
investigate personality. As far as characteristics associated with
field independence are concerned, the two with the strongest and most

positive association are Perseverance and Independence, which appears

to support Catell's belief in a possible association between 'field
independence! and the independence factor of his 16 PF.

Similarly of the personality characteristics supposedly associated
with Field dependence, two emerge as the most positively associated,
those at the opposite poles of the two already mentioned, ie Gives

Up PBasily, and is Dependent on Others, and Follower for the Urban

boys and Rural Girls.

For both sets of characteristics, associations are more clearly
and consistently demonstrated in correlations with the Embedded
Figures Test. In general therefore this study seems to suggest that
cognitive style and personality can be linked particularly in terms
of the continua: Gives up Easily - Perseveres, Dependent on Others -
Independent, and for the category 'Follower! of the characteristics
associated with Field dependence.

How far this might also be seen as representative of the behaviour
of more intelligent as opposed to less intelligent individuals is
obviously an important factor. Analysis of the correlations between
composite scores for personality and Intelligence suggests that it
may well be the case, as (Table 40) reveals. This appears to be
especially true for the Urban boys on both and for the Rural Boys
for correlations between intelligence and characteristics associated
with Field dependence.

The results described here are similar to those reported by
Brophy (1982, P IBO), who in addition to rejecting the claims of
Catell, as was mentioned esrlier, reported few significant correlations
between the personality messures used in his study and the criterion

measures of the Field dependence-independence continuum,
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Correlations between the measures of cognitive style and individual personality characteristics

TABUE 5.39
F1EL) LIDZPEADENT P 5o Cirls Urban Rural Urtan Rural
CHAWACTERTSTICS sampLe oy8 . Bovs Boys Girls Girlg
LEADERSHIP with ERT 0.0753 0.1091 0.0548 0.2517% ~0,005T* 0.1768 0.0635
RFT 0.0890 0.1534*% 0.0536 0.2526* 0.0376% 0.0%80 0.1656
ABC 0.0960 0.1586% 0.0227 0.2532% 0.0753 0.0269 -0,0412
SOLITARTNESS with EFT | -0.0262 | -0,0899 0.0360 | -0.0291 ~0.1501 0,0834 -0.0116
RET 0.0440 0.0038 06,0740 | -0.019% -0.0254 0.1829 -0.0067
ABC 0.0651 | -0.1072 0.0024 | -0.0378 -0.1587 0.C631 0.0608
INTRCVERT with EFT -0.0919 | -0.0835 ~0.0995 | -0.0104 -0.1125 ~0,0553 -0.1165
RPT 0.0002 0.0194 -0.0142 | -0.0560 0.0905 0.0983 -0,0809
ABC -0.0816 | -0,1019 -0,0665 | -0,1C07 -0.0972 -0.0864 -0.,0293
INDIVIDUALISTIC withs
EFT 0.1198% | 0.1266 0.1193 0.2642% | -0.0019 0.1116 0.1633
RFT ©0.1029% | 0.0860 0.1288 0.1645 0.0114 0.1998% 0,055
ABC 0.0658 | 0.0791 0.0299 0.2306% -0,0442 0.0371 0.0270
PERSEVERES with EFT 0.3135%% | 0.3271%% | 0.7281%%| 0.4415%* 0.1564% 0.3057* 0.3514%*
RET 0.2118%% | 0,1954** | 0.2613%%| 0.2320* 0.1589 0.1426 0.2530%*
ABC 0.2991%% | 0.2281%% | 6.3278%| 0.2516% 6.2057* 0.3001%% | 0,3432%%
INDEPENDENT with EFT 0.2188%* | 0.2450%% | 0.2090%*| 0,3050%* 0.1583 0.2055*% .2135%
RAT 0.2282%% | 0,2029%% | 0.2742%%| 0.2869%* 0.1167 0.1972% 0.3471%*
ABC 0.1264* | 0.1351 0.0775 0.1784 0.0939 0.0110 0.1456
oD DT Urb Rural U Rusal
® CENDZENT i le rban ura. ruan uz
CIARACTERISTICS Sample Boys Girls Dovs Boys Girls Girla
FOLLOWER with EFT ~0.2831%% |.0.2650%% | .0.3163%% | -0.3528%%| -0,126% -0.2468% | —0.,2911%*
RFT ~0.2171%% [~0.2128%¢ |-0.2417#% | .0.2785%%| -0.1559 -0.0617 -0, 3097 %*
ABC 0.1748%* 1.0.9454% | -0.1641%% | -0.2687%* | -0,0455 -0.1265 -0.2041%
GREGAKIOUS with EF? ~0.0683 ~0.0747 ~C.0877T -0.1022 0.0380 ~0,1400 L1472
RPT -0.,0880 -0,0431 ~0.1326 2,0102 -0.0949 -0.0753 -0.1015
AB -0.0548 -0.0054 -0,0863 0.0134 -0.0100 ~0.1734 0.0709
EXTRAVERT with EFT -0.0440 -0.0748. |-0.0185 -0,0001 -0.1233 -0.0973 0.1401
RFT 0.0014 ~0.,0080 0.0035 0.1629 -0.1570 -0.0629 0.1093
ABC ~0.0826 -0,0252 ~0.1382 0.0215 -0.0257 -0.1991*% | -0.0484
CONFORMIST with EFT -0,1111*  |-0.0597 -0.1543% 0.0415 -0.0559 ~0.0595 -0.0274
RFT ~0.0807 -6.0701 -0.0807 -0.0255 -0.0992 -0.03%01 0.0160
ABC ~0.0309 -0.0295 -0.1171 -0.0125 -0,0695 -0.0597 -0.1112
GIVES UP EASILY )
with
EFT —0.3345%% | -C.3603%* |=0.03313%4 ~0.4537%% | -0.2459%% | -0,3046** | —0,3206%+*
RFT -0.2706%% |-0,1839%+ |-0.2589%* | -0.2202% | -0.1521 -0.1433 -0,3136%+
ABC ~0.2556%* |~0,1737*% |-0.3055%% | -0.2898** | -0,0822 -0.2906%% | ~0,3006%*
DEPENDENT with EFT -0.2765%* [-0.2999%* |-0,2652%% | —0.3175%% | -0,2365%% | ~0,2002% | —0.2218%
RFT ~0,2308%% | -0.29494% [-0.1926%* | ~0,3454%% | -0.26114* | -0,1291 -0.1715
ABC -0.2031%% |-0.1720* |-0.2116%+ | -0.1939 -0.1519 ~0,22884 | -0.1618
(Levels of significance * p & .05, ** p <.01)
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TABLE 5.40 Correlations between intelligence and personality

AH3/ ‘ . Urban | Rural Urban | Rural

Personality Sample Boys Girls Boys Bovs Girls Girls

AH3 with

SCORE 1 0.3118 | 0.3502} 0.2621 0.4123 | 0.2658 | 0.2743 | 0.3044
AH3 with

SCORE 2 ~0.42%2 | ~0.4621 | -0.3792 | -0.4273 | =0.5122 | =0.2901 -0.3486

(A11 significant at the 1% level)

In an attempt to follow up Sonnenfeld’s

suggestions about an

tenvironmental personality! the correlations between personality

characteristics and cognitive maps were computed and as can be seen,

very little of significance emerged.

This was also the case when

Maps'1 and 2 were compared with the individual personality elements.

TABIE 5.41 Cerrelations between composite map scores and personality

. Urban Rural Urban Rural
TABLE 5.41 Sample Boys Girls Boys Boys Girls Giris
Map 1 with:
Score 1 0.0796 | 0.0535 | 0.1414 | 0.0435 | 0.0634 | 0.1854 G.1195
3 *% *% ¥ *
Score 2 —0.1872* -0.2239 | -0.1872 | =0.2370 | -0.1883 | =0.1562 | -0.1800
Map 2 with:
Score 1 -0.0152 |-0.0226 | 0.0237 | 0.0157 | 0,0601 | 0.0%63 0.0465
% ¥ KX FKe *
Score 2 -O.224g ~0.2163 | -0.2634 |=0.0796 |-0.2540 {-0.1927 -| -0.2024
{Levels of significance * p < .05, *¥ p < .01)

The main differences demonstrated here are the stronger negative

associations with factors associated with field dependence, but even

then some of the correlations are non-significant.

3.

The Féature Analysis

Barlier in the discussion it was hypothesised that Field Independent/

analytic subjects would demonstrate a more detailed pzsrception of

their environment and that this wonld be reflected in their response

to measures of eavironmeantal perception.

so far by comparing the t'extent! of the 'area' maps produced by the

This has been investigated

children in the sample with their scores on the measures of cognitive

style.
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further hypothesised that a more extensive perception would be
reflected in the detail referred to sbout their enviromment. In
particular this refers to the detsil demonstrated on Maps 1 and 2,

and for this purpose each map was considered for the elements

included and given a Score for the Number of Features (NOF 1 for

Map 1, NOF 2 for Map 2). In the course of this analysis a considerable
amount of information pertinent to environmental perception research
was accumulated and this has been placed in Appendix 2, where the
recults are discussed.

It was also suggested earlier in the discussion that it was
proposed to include a questionnaire to attempt to reveal more detail
of the sample's knowledge of their environment, By ccncentrating
on elements referred to in previous envirormental perception research
it was possible to obtain considerable detail about the children's
perceptions in terms of:

1. Favourite Places and Reasons for Liking

2. Disliked Places and Reasons for Disliking

3. Comfortable/Uncomfortable Places

4. Dangerous Places

5. Beautiful Places

6. Nbises/Smells associated with their environment

7. Two tasks 1) Choose a series of Guide photographs of

their area

2) Distinguish between features shown to a
child, a relation, and a stranger, who you
have been asked to show round

The results of the children's responses were analysed and
compared across the questions to produce a score for the number of
Features referred to in the questionnaire (NOF 3). Again this
culminated in a considerable body of information pertinent to environ-
mental perception research. This is included with a copy of the
Questionnaire, in Appendix 2, where it is discussed. (Differences in
terms of the Features referred to by more Field Dependent/Field
Independent subjects are diseussed in the section which considers the
Follow Up Study).
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The features referred to in Maps 1 and 2 and the Questionnaire
were then compared for each individual to produce a final category
for the number of different features referred to by the sample
(WoDF).

Having undertaken this clemental snalysis, it was possible to-
investigate Hypothesis 25, with the scores for NOF1, NOF2, NOF3,
and NODF. ‘
Hypothesis 25. There will be a positive and significant relationship

between the measures of cognitive style and the features referred to
by the children of the sample on their maps (NOF 1, 2) in the question-
naire (NOF 3) and as a total number of different features (NODF).
This will demonstrate that Field Independent individuals possess
a more tdetalled' knowledge of their environment.

As can b2 secn in Table 42, the results of correlations between
scores for the number of features and the measures of éognitive
style are varied and provide no conclusive evidence “to support
hypothesis 25. Correlations with the three measures of cognitive
style again demonstrate non-comparable results, with the RFT achieving
the weakest and consistently non-significant correlations. Contrary
to expectations the Articulation of Body Concept Scale achieves more
congistently positive assoclations than dces the Embedded Figures
Test. When the various sub-divisions of the Number of Features
analysis are considered there are corsiderable variations demonstrated
petween Map 1 and Map 2 for the three measures of cognitive style,
which raises another question about consistency across cognitive maps.
The most reliable measuyre, producing the most positive correlations
with the EFT and ABC, but not the Rod and Frame Test, is that which
is derivea from an analysis of the maps and the questionnaire (NODF).
This is the most comprehensive of the Number of Features measures
used, since it is based upon both the maps and the guestionnaire, and
thus allowed children more opportunity to reveal their perxceptions of

the environment.
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TABLE 5.42

Correlations between the measures of cognitive style
and the feature analysis
. Urban Rural Urban Rural

TABIE 5.42{ Samplej Boys Girls Boys Boys cirls Girls
EFT with:

*¥% * *% ¥ *¥%
NOF 1 0.2222 [0.,1813 | O. 2698 0.3430 | 0.1687 | 0.2319 | 0.3315

; % *

NOF 2 0.21337e 0.1891 | C. 2407 0.2443 | 0.1097 | 0.1883 | 0.1839

*
NOF 3 0.1094 |0.1313 | O. 0890 0.126% | 0.1748 | 0.1422 | 0.0904
NODF 0.2529 0.256 0. 2)38 0.3064 | 0.265 0.2411 | 0.2843
RFT withs

X% *¥% *¥ K %
NOF 1 0.1403% 10.2008 |0.0889 }0.1957 | 0.2275 | 0.2295 | 0.0028
Nor 2 O.106$ 0.0313 0.1762 0,0007 | 0.0630 | 0.1841 | 0.1040
NOF 3 0.0670 [0.0167 |0.1168 |0.0285 | 0.0099 | 0,1665 | 0.1182

K * %
NODF 0.1481 |0.1483 |0.1553 |0,1136 | 0.1658 | 0.1879 0.1%69
ABC with: % x . =
NGF 1 0.1971 0.1982* 0.1861 0,1847 | 0.2293 | 0.1287 | 0.2545

*3% A% * **% X% *
NOF 2 0.2628 {0.2167 |0.3090 (0.2945 | 0.1588 | O, 3108 0.2548

*% L X¥ K *¥% ¥
NOF 3 0.2539 [0.2627 |0.2472 |0.2587 ¢ 0.2717 | O. 3470 0.1458

¥ X3 *% ¥ Kx
NODF 0.3607 10.3495 (0.3718 |0.3059 0.392é* 4092 0.3250

(Levels of si gmflca.nce ¥ p <.05, **p <.,01)

Since results discussed so far have demonstrated an association

with intelligence it was proposed to consider the number of features

referred to in terms of intelligence.

are below (Table 5.43%) where it can be seen that the associations

The results cf this analy31q

TABLE 5.43 Correlations between Intelligence and the feature

analysis
_ N Urban Rural Urban Rural
TABLE 5.43 | Sample | Boys Girls Boys Boys Girlg Girls
AT3 with: v e | v v
NOF 1 0.3311 |oO. 4053 0.2566" | 0.5525" | 0.3476" | 0.1517 | 0.4043
KH# F-% H . x
NOF 2 0.2585 |O. 2179 0.2908 | 0.1609 | 0.2788 | 0.1592 | o. 3458
% K ) '
NOF 3 0.2025" 10,1630 | 0.2361 | 0.0855 | 0. 266?}* 0.2970 | 0. 2157
RN % K% ¥ K%
NODF 0.3247 0.2995" | 0.3438" | 0.3048" | 0.3269 | 0.2905 | 0.4289
(* p <.05, **p<.01)
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between AH3 and NODF are as strong as those reported between EFT

and NODF, but not quite as strong as those between NODF and ABC.

The correlations for the Urban Boys and the Rural Girls between

NOF1 and AH3 and between NODF and AH3 for the rural girls are the
mest positive and there appears to be a stronger association between
intelligence and the number of features included for the rural
children of the sample, In general however, the correlations are
comparatively low when one considers associations with intelligence
discussed earlier, so it was felt that age might be an influential
factor effecting the number of features referred to. The analysis
described in Table 44 suggests that this probably is not the case.

If anything, the most positive association between age and the number

TABLE 5.44 Correlations between Age and the feature analysis

. - Urban Rural Urban | Rural
TABLE 5.44| Sample| BPoys Girls Bovg Bovs Girls | Girls
Age withs K% *% K% X% K% 3 X%
NOF 1 0.2725 0.2814 | 0.2683% 0.2614 | 0.3031 O.239§ 0.3157
X% 2 %% %% % ¥
NORP 2 0.2417 0.1992~ 0.2820 | 0.1058 | 0.3150 | 0.2005 { 0,3205
¥% K%
NOF 3 0.0824 |-0.0447 | 0.2043 1{-0.0978 }-0.00%36 | 0.2839 | 0.1328
NODF 0.2714 | 0.1765 | 0.3671 | 0.1201 | 0.2257 1 0.3998 | 0.3294
(Tevels of significance * p .05, ** p ,01)

of features is demonstrated by the girls of the sample, especially
for the maps and total rumber of different features. The reverse
appears to be the case for the boys on the guestionnaire, however,
where there is a slightly negative correlation suggesting perhaps,
that the younger boys are likely to provide more detail in responsé

to the questionnaire.

4. Additional Map Analysis
Whilst analysing the maps in the terms described for this study,
it was felt that it would be an opportunity to reveat types of analysis

Mathews (1980)

used in previous environmental perception research.

for example found a close association between the amount of labelling

included on the maps of his sample and the Tquality' of the maps.

He

also found that the amount of labelling increased with age within his
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sample of 11 ~ 17 year olds. TFor this study three categories of
labelling were described, those of None, where nothing was actually
vritten on the map, Incidental, where labelling was incidentally
written over the map and Detailed, where the labelling was clearly
seen as an important element of the map. On such maps, features
would be named, as would roads and diresctions might also be included.
Ag can be seen on Table 45, confirming the findings of Mathews, there
is a progressive increase with age of the numbers of this sample
including detailed labelling and that this progression seems to be
true for both sexes and is demonstrated on both of the maps drawn
for this study.

TABLE 5.45 Labelling of maps

MAP 1 (AREA)
w3 5,45 somplo | doys | cameIon [Tl [ TS
10 - 11's None 8 3 5 - 3 _ 5
Inci-
dental 106 50 56 o5 25 1 35
Detailed | 16 7 9 6 1 4 5

MAP 2 (ROUTE)

None 3 3 - - 3 - -

Inci- ’

dental 104 50 54 25 25 19 35

Detailed | 16 7 9 6 1 6 3.
MAP 1 (AREA)

11 - 12's None .8 4 4 3 1 - 4

Inci-

dental |122 58 64 | 26 32 36 28

Detailed | 30 18 12 13 5 8 4
VAP 2 (ROUTE)

None 7 4 p) p) 1 - p)

Inci~- .

dental 112 53 59 | 28 25 35 24

Detailed | 24 12 12 5 7 T 5

continued.....
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MAP 1 (ARFA)

T%%%%fir45 Sample { Boys | Gixls gﬁ;:n g§;:n gﬁi?ﬁ gziii
12 ~ 13's None 3 3 - 1 2 - -
Ineci-
dental | 105 55 50 23 32 27 23
Detaile% 58 28 30 9 19 22 8
MAP 2 (ROUTE)
None 4 4 - 3 1 - -
Inci~
dental | 111 57 54 19 38 34 20
Detailed 41 18 23 9 9 14 9

When the labelling analysis was compared with composite scores

for Maps 1 and 2 to consider the association of increased labelliing

with higher 'quality'! maps the results of Mathews were further con-

firmed, with all correlations significant at the 1% level as can be

seen in Table 46.

TABIE 5.46 Comparison of labelling for maps 1 and 2

This was particularly true of the Rural Girls on

TABLE 5.46 -

Sample

Boys

Girls

Urban
Bovs

Rural
Boys

Urban
Girls

Rural
Girls

Labelling with
MAP 1

s
0.3592

0.3466"

¥
0.3759

0.3979"

L

*
0.3200

x..
0.3107

B33
0.4124

Labelling with
MAP 2

X%

0.3585

*¥
0.4327

H¥
0.3334

v
0.3867

0.4687 |

0.3065"

K
0.3520

TABIE 5.47 Correlation between degree of labelling and intellegence

Rural.

. Urban | Rural | Urban

TABLE 5.47 Semple| Boys Girls Boys Boys Girle | Girls
AH3 with
labelling

Map 1 0.33%368 [0.3192 |0.3564 (0.3909 |0.2431 |0.2220 | 0.4184

F *% *3% ¥% *% % *

Map 2 0.2450 10.2372" 10.2478" 10,1690 |0.3181 | 0.2280 | 0.2119

(Levels of significance * p < .05, ** p <.01)
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Map 1 and the Rural Boys on Map 2. The association of Intelligence
with these results, however, suggests that ability may be a definite
influence for the Rural Girls on Map 1 and similarly the Rural Boys
correlation with intelligence was the highest on Map 2. In general,
however, correlations vebtween intelligence and the amount of
labelling demonstrated is quite low. (Table 47)

In order to compare the extent to which the maps of the more
fanalytic! individuals included more labelling,the results of the
labelling analysis were correlated with the measures of cognitive

style. As can be seen below in Table 5.48 no real picture emerges

TABLE 5.48 Correlations between labelling on Maps 1 and 2 and EFT

scores

Urban Rural Urhan | Rural

TABLE 5.48 Sample | Boys. Girls Boys Boys Girle | Girls

Labelling ons
% * * ¥

EF! Map 1 0.2326 |0.1498 |0.3195 | 0.2457 | 0.0660 | 0.1954 | 0.3378
Map 2 | 0.1896 |0.1907 |0.2007 |0.2418 | 0.1269 | 0.2337 | 0.1193

RFT Map 1 | 0.1057 |0.0629 |0.1465 |0.0909 | 0.0570 | 0.2114 | 0.0321
Map 2 | 0.0779 |0.0953 |0.0730 |0.0685 | 0.1255 | 0.1238 | 0.0047

ke X o : %

ABC Map 1 0.1772 |0.1491 10,2237 |0.1705 | 0.1315 | 0.1955 | 0.207%
KK * Kk

Map 2 0.1982 10.1627 |0.2215 |0.1762 | 0.1540 | 0.2408 | 0.1705

(Levels of significance * p < .05, ** p< ,01)

and the most positive correlations are for the Rural Girls and EFT
which as was pointed out in the previous analysis is probably strongly
associated with intelliigence. .

As a final element of the map analysis, each of the maps were
considered for the structural elements described by Lynch, ie
Paths, Landmarks, Nodes, Edges and Districis. As can be seen -in
Table 49 below, younger children's maps tended to consist primarily
of Paths, Nodes and Landmarks and stressed individual elements rather
than the connections between them. There was increased reference
to Edges in the maps of children aged between 12 and 13, as well as
the beginnings of a recognition of the composition of an area iﬁto
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TABRLE 5.49 Comparison of Maps 1 and 2 for 'Lynch' Type elements

TABLE 5.49 Sample Boys Girls Urban Boys Rural Boys Urban Girls Rural Girls
%P?LEPGI}(;UPS P LN EDplP L1 NED PIi1N¥ED PLNED PILINETD|PLNETD|P?LNED
10-11 yr olds|125 94 114 41 3|60 42 5520 1|655259 21 2|31 273013 1[29 1525 7 025242416 2|40 2835 5 O
11-12 yr olds|160 136 149 55 15 |80 65 78 29 9|80 71 71 26 6|42 37 41 21 8|38 2837 8 1 (44 41 4120 6[36 3030 6 O
12-13% yr olds|165 144 159 99 26 |36 €8 86 45 10| 79 76 73 44 16 | 33 27 23 19 7T {53 41 53 26 3149 49 46 30 12| 30 27 27 14 4
MAP 2 Sample Boys Girls Urban Boys Rural Boys Urban Girls Rural Girls
(Route Map) i ¥ Y y M

AGE GROUPS P L N ED|P LNXED P LNETPD|PLNET D|P? LNED|? LNETD|PTLEXETESHD
10-11 yr olds|122 97 107 29 0 |59 47 54 13 063 50 53 16 0 |31 31 30 13 281624 0 0 |25252446 0[383529 0 0
11-12 yr olds|133 128 140 20 2 |69 62 71 12 2|64 66 69 8 0|36 34 36 7T 33 28 35 5 2 |42 39 40 6 0|32 27 29 2
12-13 yr o0lds (148 143 153 50 8 {78 71 77 24 4|77 72 76 26 4 |31 30 31 13 47 A1 46 11 2 148 47 47 17 24{29 2529 9 2

(P = Paths, L = Landmarks, N = Nodes, E = Edges, D = Districts)




specific districts. There were also clear differences demonstrated
within this sample between the Urban and Rural sub-groups for
reference to Bdges and Districts. This was definitely to the
advantage of the Urban group, which is not surprising since the
analysis devised by Lynch is primarily intended to describe the
structural organisation of the city, ie. a more Urban environmental
setting, and goes some way to supporting the suggestions of Bishop
(1973) who argues that some environments are more 'imageable' to
children, using Lynch's terminology. Interestingly however, it

was still possible to identify Edges and some Districts in the Rural
maps. As with other studies however (Spencer and Lloyd 1974,

Pocock 1975, Gold 1980) some difficulty was experienced in differen-
tiating between the elements described by Lynch. It is also the
case that the nature of the task is often ignored when analyses of
this kind are applied. How far do exercises such as those used in
this study, and others, allow an individual to demonstrate a know-
ledge of Districts and Edges? FYor example, the way in which the
request for 'the map of an area' is interpreted influences the
opportunity for inclusion of such features. Similarly, how far

you live away from school, on a map which depicta a route from home
to school, can certainly influence whether you actually pass through
any districts and therefore include them on a map. In general,
however, the results described here suppcrt the findings of Matthews
(1980) and Calland (1973) which were discussed earlier.

When the results of this analysis were compared with the measures
of cognitive style and that of intelligence by a point-biserial
analysis, no clear associations emerged. The most positive associa-
tions demonstrated were between the Embedded Figures Test and the
Edges included on Area Maps of the sample, but in all cases associa~
tions with AH 3 were higher, suggesting that if anything, it would
be the more intelligent individuals who would include reference to
the Edges and Boundaries of the area where they lived. In general
the correlations were very low and few significant relationships are
demonstrated (Table 50).
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This concludes the statement and discussion of the results
of the main part of the empirical research. The next section
goes on to consider the results of the Follow up study on two small
sub-groups representing the extremes of the analytic/global cognitive
style.

5. The Follow Up Study

The follow up study was an attempt to investigate further a

possible relationship between ceognitive style and environmental
perception and to consider some of the factors that had emerged
from the previous discussion in terms of sub-groups representing

the extremes of the analytiq/global dimension identified by Witkin.
In order to achieve this, the criteria adopted for selection of the
follow up study groups was 1% standard deviations from the mean for
the children's age groups, across all three measures of cognitive-
style. This was easily satisfied for the Embedded Figures Test

and the Articulation of Body Concept Scale, but as can be seen in
Figure 1 presented earlier in this chapter, Rod and Frame Test
standard deviations were larger than the mean score. In order to
achieve a standardised score on the Rod and Frame Test for selection
purposes for those at the Analytiq/field independent extreme an
average of the numbers achieving this standard for EFT/ABC was taken
and that number was assumed to have achieved the standard for the
RFT. The eventual standard for all three tests can be seen in
Table 51. As was explained in the previous chapter this produced an
eventual follow up sample of 17 extreme field independent/énalytic
individuals (8 boys, 9 girls) and 17 extreme field dependent/global.
individuals, although only 16 of the Field dependent individuals -
participated in the field exercise. The group was drawn from
children right across the sample and from all schools used in the

study (as was shown in Table 4.3) in the previous chapter).
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TABIE 5.51 The follow up sample. Scores on the measures of
cognitive style used to identify the follow up sub-

groups

| FIELD TNDEPENDENT'S FIELD DEPENDENTS
TABLE 5.51

EFT RET ABC EFT RET ABC

Boys 10+ 24 11.5 6 153.0 5
Girls 10+ 22 12.5 2 5 140.5 4/5
Boys 11+ 25 8 1/2 8 65.5 4/5
Girls 11+ 24 15 1/2 9 141.0 5
Boys 12+ 25 6.5 1/2 9 €5.5 4/5
Girls 12+ 25 9.0 1/2 10 40.5 4

(EFT Scores 0 - 25, RFT represents degrees of deviation over
8 trials, ABC Grades 1 ~ 5 with higher scores xepresenting
more analytic individuals (ie 1/2) whereas lower scores (4/5)
represent more global individuals) .

It is proposed to discuss the analysis of the Follow-Up Study
as follows:

1. Comparative analysis of Part I Results

2., Individual Interview

3. Field Exercise

1. Comparative Analysis of Part T Results

(1) Table 5.52 provides a breskdown of the mean scores for
éach of the sub-groups and the sample on all of the exercises
included in the empirical study. It can be seen that the mean
scores fo? the Field Independent group are higher than the mean
score for all results (except the composite score for personality
characteristics associated with field derendence) and that mean
scores for the Field dependent sub-group are lower than mean scores
on all exercises (except for the composite scores for personality
characteristics associated with Field dependence). Reference to

the scores for the various measures of ability used in the study
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TABLE 5.52 Comparative mean scores (The sample

sub~groups)

and the ‘two

TABLE 5.52 Sample Indi%iigent Degéiégnt
ERT 16.574 24.18 5.12
RET 43,003 9.74 172,97
ABC 3,143 1.8 4.5%
VER 17.632 22.06 13
NUM 12,606 16.71 8.06
PER 21.541 27.3 14.9
AH3 51.747 6£.06 36.9
ST 2 59.017 79.94 31.2
D-a-Man 103.095 118.29 92.2
D-a~Plan 100.095 108.76 84.2
01 7.028 8.26 5.24
02 13.212 16.5 9.88
03 7.053 9.9 5.T1
EXTENT 1 2.553 3.26 1.88
ABSTN 3,564 4.12 2.53
PERSPECTIVE 1 4.116 4.41 3,12
ACCURACY 1 2.390 3.0 1.59 -
STYLE 1 2.71 2.77 2.59
ABSTRACTION 2 3.904 4.19 3.0
PROSPECTIVE 2 4.361 4.625 3.2
ACCURACY 2 2.349 3.0 1.6
STYLE 2 2,601 2.81 2.27
MAP 1 12.785 14.29 9.8
MAP 2 13.217 14.625 10.6
NOF 1 7.534 10.41 6
NOF 2 6.914 8.38 6.6
NOF 3 10.122 11.76 9.65
NODF 17.028 20.3 15.24
SCORE 1 10.478 11.65 9.53
SCORE 2 10.638 9.59 12.12
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leads one to believe that it is ability that is the over-riding
influence on these results and reinforces comments made earlier
negating Witking assertions ahout vhe influence of intelligence

on cognitive style. When the results are inspected for individuals
however, there are definite exceptions, as can be seen by reference

to Table 53. Consider, for example, Case number 110, an extremely
field independent individual aged 13 years, with an AH3 score of

53, Jjust above the mean for his age group. Similarly case number

86, an extremely field dependent 13 year old with an AH 3 score of

68, which is well above the mean for his age group. Generally,
however, the analysis of the comparative scores in these terms
indicates better performance for the field independent individuals
and strongly reinforces the conclusion of the factor analysis, referred
to earlier, of an underlying intellectuaL/spatial/berceptual ability
of which performance on the tests of cognitive style is one part. )
This suggests that intelligence is mextricably linked with the ability
to cope with exercises such as the EFT, RFT, and ABC and therefore
further questions the notion of a cognitive style dominated by the
ability to 'disembed'. However it is important to recognise that

at an individual level it is possible to find individuals that
clearly substantiate the claims of Witkin and his colleagues. The
extent to which this is generalisable, however, is open to considerable
question.

(2) Vhen the results of the map analysis are abstracted from
Table 53 ' , definite differences are demonstrated in them for the
two sub~groups. The maps produced by the field iﬁdependent sub-
group are generally more extensive, more abstract, more accurate,-
and adopt the most conventional perspectives. (See Tables 54 (a) and
(b)). There appears to be little difference demonstrated in the map
style adopted however. To this extent the results certainly confirm
hypotheses anticipating differences for these various categories,
yet the extent to which they derive from differences in cognitive
style as opposed to differences in ability is questionable.
Similarly, when the two sub-groups are compared for composite map
scores, the field independent scores demonstrate that their maps
are generally 'better®! than those produced by the field dependent
sub~-group.
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TABIE 54 (a) NUMBERS ACHIEVING EACH SCORE ON THE MP AMALYSIS

TABLE 54 o JEXTENT/ABST | IPERSPICIACY |_|STY | ABS" 2 PERSPECA ACY 2|STY 2
" 431234512345123451234512641234512345123451234
F.I. i i ! ; v E i . L : : : I ‘
SUBGROUP 11%8"7“--3;95-,-3‘410 -;4;’10‘21 - J:9\2-;2 3‘110-‘-22123247 1;4 813
F.D RN o R 2R
- L. 692!~ -164.3(~4133 434[96.2--1-,710-13.2262(22344/84 3l 3318~
SUB GROUP| H [l R B [ R BN NN
PABLE 54 (b) COMPARATIVE ANALYSIS OF THE AP SCORES BY HISTOCRAM,
FIELD DEPENDENT SUB GROUP \ _FIELD INDEPENDENT SUB_GROUP
MAP I -AREA MAZ 2 - ROUTE MAP 1 - AREA MAP 2 ~ROUTE
EXTENT EXTENT
9 9
8 8-
N 6 N6
94 QM
2 2
. — T ,
1 2 3 4 5 12 3 45
SCORE SCORE
ABSTRACTION I ABSTRACTION 2 ABSTRACTION I ABSTRACT ION
9 10
8 8 8
6 6 €
4 4 4
2- 2 2 l
iiaiiREEssl
1 2 3 4 5 1 2 3 4 5 T2 3 4 5 1

PERSFECTIVE I

PERSPECTIVE 2

PERSPECTIVE 2

10" 12
8 1
6 8
6_ .
TH] [ ik
z{ 2 2 2 T
1 2 3 45 1 23 45 1273475 1 2 3 4°5
ACCURACY I ACCURACY 2 ACCURACY I ACCURACY 2
9 19
8/ 8 8 8
61 6 5 6
4 4 4 4
2 2 2 2
ul 1. | |
1 2 3 4 5 12 3 4 5 1 2 3 4 5 1 223 45
STYLE I STYLE 2 STYLE I SIYLE 2
i0 " ¢ 9
8 84 8 81
6 61 6- 61. I
4 4 4 4
21 2 2- 2
1 23 4 1.2 3 4L 1 2 3 4 1 2 3 4
COMPOSITE SCORE IjCOIfPOSITE SCORE 2 COMPOSITE SCORE T |COLPOSITE SCORE 2
6
4 4] 4- 4
2 2 l_"T 2 1 2-4
L 1 mull [ ]l AL :
6789101121314 4567 8910MI1231415 11121314 151607 1813 1011 121314154517 13
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The analysis of the questionnaire and the maps for the features
mentioned by each of the sub groups revealed further information
about differences between field dependent and field independent
individuals. (The detailed results of this analysis, which considered
the items listed in Table 55 can be seen in Appendix 4). When the
various elements listed in Table 5% were analysed, previous suggestions
about the seemingly more extensive knowledge of their environment was
confirmed for the Field Independent sub groups. On neariy every
section, Field independent individuals included reference to mcre
features (with the exception of Disliked, Dangerous and Comfortabie
places) when the overall total number of different references are
considered the Field independent sub group mentioned significantly
more features. A further interesting factor te emerge was that girls
in both sub groups mentioned more features than the boys. When the
analysis is considered for differences in type of features perceived
it is difficult to discern any trends, yet when the overall responses
are considered for features mentioned by the field dependent sub
group alone and those referred to only by the field independent
individuals it is possible to identify characteristic differences.

As can be seen in Table 56 Field dependent subjects demonstrate a
concern for incidental environmental features, with a positive
influence of more social situations (eg Leisure Ceuntre, Youth Clubs,
Tennis Courts etc) there also appears greater specificity including
personalised detail and often seemingly unimportant environmental
elements, (eg Traffic bollards, Park benches, Chip shops and 'my
0ld primary school!). Field Independent individuals on the other
hand appear to consider more landmark iype elenents. the key features
by which they move around their srea and demonsirate a concern for
the functional elements of the landscape. They also appeaxr to be
able to generalise better when it comes to a specific task. For
example, in response to the request for features they might show

to a cousin, a relation or a stranger, Field independent individuals
said they would 'ask them!, 'show them a map', ?take them on a
general tour' and similarly when asked to select five features to be

photographed for inclusion in a guide book of their area, Field
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TABIE 5.5% An analysis of the number of features included
on the area map, the route map and the various

sections of the questionnaire

I FI FL ¥D D D SAMPLE
BOYS | GIRLS | TOTAL | BOYS | GIRLS JTOTAL } TOTAL

Features noted

on Maps 48 59 73 35 43 43 85
Favourate

places 14 17 24 14 12 22 34
Disliked

places 4 9 12 6 10 14 21
Features to

Cousgin 10 22 28 13 12 18 37
Features to

Adult relation 10 21 25 10 11 16 31
Features to

visitor 11 25 27 8 14 17 35
Dangerous

places 3 8 8 5 9 12 16
Beautiful )
places 9 9 16 4 6 8 21
Uncomfortable

places 2 8 9 5 T 7 13
Comfortable

places 4 2 4 4 6 T 7

Associated with
their environment
- Noises | 8 7 13 6 8 13 19

Associated with [
their environment
- smells l T 5 10 4 4 7 14

T
Guide photographs
selected to rep-|

resent their area 24 26 36 ' 16 22 30 48
TOTAL NO, OF

DIFFERENT

FEATURES

INCLUDED 64 | 86 98 4 57 64 106
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TABLE 5,56 Features referred to by Sub groups only on Maps and

in Questiomnaire

¥D sub group only

FI Sub group only

Personalised detail

My Toys

Leisure Centre
Tennis Couris
Youth Club
Jockey Club
Football Ground
Sand Pit

Woods
Farms/Sheds

Grass

Level
Crossing

Electricity
Sub Station

Traffic
Islands

Road Signs
Park Bench

Chip Shop
Hairdresser

Restanurant

0ld Primary
School

Railway
Doctors

Health
Centre

Post Box

Telephone Box

Telephone
Exchange

Subway

Shopping
Centre

Conmumnity
Centre

Playground
Rec

Sports Ground

Pond
Loch
Lake
Rive:/Brook

Nursery

0ld People's
Home

Museums
Colleges

i
Chapel

Monunment
Mill

Church/
Village Hall

Church

Churchyari/
Cemetry

Factory
Offices

Tech

Police Station
Maternity Hosp.
Flats -

Bus Station
Car Park

Garages

Waste Area
Council Yard
Allotments
Animals
Paddock
Orchard

Riverside
Pacilities
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independent individuals generalised by suggesting 'general' or
Taeriel! views be taken. One might conclude that such responses
suggest that Field independent subjects demonsirate a greater
ability to analyse the situation and reflect on more appropriate
sclutions to tasks, as Witkin argues of field iandependence. It
needs to be remembered however, that differences described here
still tend to be reflective of the responses of individuals rather

than typical of the sub groups as a whole,

2., TIndividval Interview

The character of the study described so far is very much of an
objective scientific nature with the researcher distanced from the
subjects of study. It was criticism of this approach that led Hart
(1979) to opt for a more naturalistic approach, which he accepted
as more subjective in interpretation, but which he believed was
likely to reveal pertinent information. In attempting to produce
a balanced study it was intended to include an interview with the
children in the follow-up study, in which their responses to the
meps and questionnaire could he reviewed with them and where other
questions associated with research inte Field Dependenca/lndependence
and children's perceptions of their environment could ve considered.
It was intenaed that the interview should be as relaxed as possible,
with key questions to provide a basic struclture, btut adopbing
Piagets 'Method Clinique!' where anything of interest was pursued
with the individual concerned. As can be seen from the copy the
Interview Schedule in Appendix 4, the following aresas were considered.
Children's Interests

School subject preferences and reasons

School subject @islikes and reasons

Preferences for Gregarioua/Solitary activities

Freedon of Movement in the Environment

Changes noted in their own area

Changes desired in their own area

@ =~ O U N -
.

Follow up questions on the maps and questiormaire
Of these topics, the first four were attempting to consider
suggestions made by Witkin (1976) and discussed in Chapter 2, that
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there are differences between analytiq/global individuals for their
interest and study preferences and for solitary or gregarious
activities. The following tabulated results (Tables 57 - 59) do
not support Witkin's suggestions that more analytiq/field inde~
pendent individuals demonstrate a preference for more analytic
subjects, although specific comments by Field Independent children
were more supportive. For example, comments of the following type
were made by 7 of the children in the Field Independent Sub group.

I like such and such a subject because ...

", .. It makes me think."

",oo I like it when you've got a problem and you can figure

it out ..."

"eeo I try to work things out for myself rather than ask the

teacher..."

When preferences for more solitary or more gregarious activities
were raised, the results presented in Table 59 do not demonstrate
as positive an association between Field Independence and solitary
activities as Witkin would expect. There is however, a clear
preference demonstrated for gregarious activities by the field de-
pendent sub group. It is also the case that field independent
subjects indicate some interest in more solitary activities (eg
Dog Walking, modelling, stamp collecting, reading) and the comments
of one Field independent girl (Case Number 466) seemed to sum up
the views of a number of them.

"eeo I like being with other people, but don't mind being on

my own. If I get involved in something I don't like being

disturbed though ..."

An important point to emerge from the interviews was the
importance of the teacher and comments of the sort (Case Number 470)

"eoo the teacher influences my liking it a lot ..."
were common,

Question 5 in the interview considered the freedom of movement
allowed to the children in the sub group. It was felt that this
might be a factor closely associated with the analytic/global
dimension and envirommental perception. Witkin's assertions of

parental influence on the development of field dependence were
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TABLE 5.57

Interests of the Fellow Up Sample

- ¥.I r.I{ ¥.1 r.D | F.D F.D.
TABLE 3.57 - Interests | 5. o {Girls | Total | Soys |Cirls | Total
Sporting Activities 2 1 3 2’ 2
Rounders 1 1
Football 4 4 6 6
Cricket 2 2 1 1
Golf 1 9«
Swimming 2 2 1 3 4
Horse Riding . 2 2
Cycling 1 - 1 2 2 .
g%ay%ng 1 2 3 1 1 2
ishing 2 . 2
Draving/Painting 1 5 6 1 1 2
Modelling 3 3
Speedway 1 1
Motor Bikes 1 1
Watching TV 2 2 2 2
School Club 1 1 1 1
Music 3 3
Reading 2 2
Cinema 1 1
Chess 1 1 i
Space Invaders
Ballet 1 1
Stamp Collecling 1 1
Drama Club 1 1
Guides 1 1
Walking 1 1
Dog Walking 1 1
T4BLE 5.58  School Subject Prefered/Tisliked by the Follow up sample
TABLE 5.58 i I, F.I { F.I| F.D|F.D | F.D
LIXES Boys |Girls|Total! Boys|GirlsiTotal DISLIKES Boyz|Girls|Total| Boys {GirlsiTotal
English - 2 2 4 5 9 English 1 1
Maths 5 1 6 2 3 5 Maths 1 2 3 2 2 4
Science 1 2 3 1 1 2 Science 3 3
French - 1 1 French 2 2 2 ki 3
History 1 2 3 1 1 History 1 2 3 1 1
Geocgraphy R 2 4 6 Geograpny 1- 1 2 2
R.BE. 1 1 R.E 1 1 1 1
Classics 1 1 Classice 1 1
Biology v 1 1 Biology 1 1
Games 4 4 3 1 4 Games 1 1
Writing 1 1 1 1 VWriting 1 1
Design 1 1 2 1 1 2 Music 1 1
Cyn/P.E 1 1 2 21 1 3 || Spelling 1 1
Drama 1 1 1 1 2 Table Tests 1 1
Woo}/Metalwork 2 1 3 . .
Art/Craft 1 1 2 2 2 None 1 1 2 2 2
Reading 1 1
¥ost Things <2 2
ke
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TABLE 5.59 Preferences for Solitary/Grega.rious Activities

TABLE 5.5 F.I ]| F.1 F.1 ¥.D F.D
Solitary/Gresarious Boys {Gi»ls | Total Girls | Total
Gregarious 1 1 6 13
Solitary 3 3 1 1
Both 8 5 13 1 2
TOTALS 8 9 17 8 16
TABLE 5.60 Freedom of Movement of the Children in the
Follow up sample
o FIL | PI1 ¥D | FD ¥D
TABLE 5.60 TFreedom of Movement Boys|Girls Boys |Girls [Total
Total Freedom (no restrictions) 1 1
Total Freedom (only time
restriction) 1 1 1
Total Freedom (if parents
informed 2 3 5 5 3 8
Freedom within defined Geo~
graphical Limits (ie The Estate,
My Area, The Village) A 3 1
Limited Freedom (with permission) 2
Definite Restrictions 3
Preference for them to be with 2 5 21 4 6
others :
Yo difference if alone, or with
others 3 2 2
Increased freedom if with others
(old children, adults) 1 1
Increased freedon if with others
(friends) 1 2 1 1
Time restriction (stated hour) 1 1 2
Time restriction (Time of year) 1 1 1
Source of Permission: Mother 3 T T T 14
Father 1
Both 5 1 2 2
Noted Restrictions:
None ('Places they wouldn't want
me to go to, I probably wouldn't
want to go to anyway" (Case No
110) 3 2
Cafe (to play Space Invaders) 3 3
Main Roads 1 1 2 3
Building Site 1 1 1
River 1 1 1
Specific Areas 1 1
Cinema 1
Park at Night 1 1 2
Out Alone 3
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discussed earlier and the effect of parental control on children's
tenvironmental range! has been a subject of study in previous
environmental perception research. (Hart 1979, Moore and Young
1978).

The results of the analysis of the responses to this question
demonstrate that differences, rather than being the result of an
analytic or global style, tends to be dependent uvpon age, especially
for the girls. The older girls were given considerably more freedonm
than younger girls and the boys appear to be granted greater freedom
earlier than the girls. These results are supported by the findings
of previous research, (as reviewed by Moore and Ycung 1978) (pp 91 -
106). It would have been interesting to have followed up questions
of this kind with the parentg of the children in the sub groups,
however this proved impossible. The kind of restrictions imposed
upon the children's freedom are demonstrated in Table 60, where it
can be seen that generally parents are happy for children in this
age group to decide for themselves where they go and what they do,
provided their parents are informed. There is gome preference for
them to be with others and the usual source of permission is the
children's mother.

When the children were asked to comment on the changes noted
and the changes they would like to see in the area where they lived,
the differences between the sub groups were minor, yet the detail
of the changes noted and the vehemence with which desired changes
were argued demonstrated considerable differences. The field inde-
pendent children were more thoughtful, more reflective and more
analytic in their responses and several of them spoke at considerable
length about changes that had taken place, or that they wished to
see. This difference in linguistic skill is probably a direct result
of ability as can be seen by reference to the comparative scores for
verbal reasoning on Table 52. The types of features that were
commented upon in response to these questions are tabulated below,
where it can be seen that most of the changes noted were associated
with building and that most of the changes desired associated with

improving -leisure activity facilities.
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TABLE 5,61 Changes noted and desired in their home area by
Children in the follow up sample

Changes HNoted B:cg;:\Ifs (}i'rF?f{s Toi‘il Bi?—s Gii]fs Ti?:al
No obvious changes 2 4 6 3 1 4
Limited Building 3 3 6 1 1
Building Sites 1 1 3 1 4
Demolition 1 1 2 1 1 2
Factory Extension 1 1
Shopoing Precinct 1 1 1 1
Change of shop type 1 1
Infilling 1 1
Increased Noise , 1
Increased Violence 2 2

Changes Desired
None 3 2 5 3 4
Improved play facilities 1 1 3 1 4
More play spaces 1 2 3
Sports Centre 1 1 1
Adv. Playground 1 1 1 1
Ice Skating Rink 1 1
Swimmning Pool . 1
Cinema 2
More Clubs and Activities 2 2 1
As Under 18's Bar
Improved Shopping facilities 1 1 1 1
Change area into Pedestrian
Precinct 1 1 1 1
Stop Alterations to ‘
Named Area 1 1
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The final questions in the interview were concerned with clarifying
individual responses to the maps and the questionnaire, primarily for
the purpose of analysis. However, when the sub groups were asked to
look again at their maps the Field Independent individuals were more
readily prepared to suggest amendments or additions to ther maps.
They were also prepared to constractively criticise their efforis
and were quick to see any limitations or .omissions in them.

When asked how they went about the task of drawing maps such as
those undertaken for the study, the field independent individuals
were much clearer about the process they would adopt. For example,

", .. I would plan it out in my rough book first .... I would

start from where I'm going from and think out things in stages ..

I like to plan it out first ..." (Case number 019)
whereas the Field dependent individuals seemed to be less clear
about the process involved, ' '

", .. I gtart where I live and put things on as I think of them

like the school and then the round-about (and then referring to

his own map) ... and then thats a shop and thats the youth

club..." (Case number %17)
or "... I'd put the church on and then a few roads and then I might

put my house on and then the river I suppose ..." (Case number ?28)

The lack of process in the drawing of maps between the two
groups was cleariy demonstrated in the next stage of the Follow up

study which involved the children in a practical exercise.

3. The Field Exercise

It was felt that the exercises used in the study and discussed

so far were somewhat static and since the focus of attention was
the environment there ought to be the opportunity tec investigate
the ways in which chiléren perceive the environment in a more
direct way. To have undertaken this with the full sample would
have been extremely difficult so it was proposed that it be under-
taken with the children in the two sub groups representing.the exX-
tremes of the analytic/global dimension.
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As groups of 10 - 12, the children were taken by mini bus to
an area unknown to them where they then went on a short walk.
Whilst on the walk they were asked to imagine that they were ex~
ploring the area for the first time and to note down a list of any
features they thought would help them to find their way back to the
mini bus. (Paper and Clip~boards were provided and the Standardised
Instructions used for the introduction can be seen in Appendix 4)
Once back at the minibus the children were taken to a room in a
local college and asked to draw a map of the route that they had
just walked and to estimate how far they had walked. The list of
features they had noted down were available to them for reference
and the children had been asked to undertake the whole exercise
without discussiﬁg it with the other members of the group. Whilst
the various groups were drawing their maps, it was possible to focus
on one or two individuals to monitor the process employed in drawing
the maps.

- This exercise produced four further elements for amneslysis,

1. The mapping process

2, The features noted -

3. The Maps (analysed as for the full study and compared with

results of their earlier maps)
4. 'The estimation of distance

1. The Mapping Process

It was suggested earlier that distinct differences were demon-
strated in the interview in the way in which field dependent and
independent individuals said they would set about the task of drawing
maps. To see how far this was true in practice, it was decided to
monitor the process of mapping emplcoyed by some of the children in
the follow up sémple. Six children were selected for this purpose,
two from each of the field exercise excursions, representing the
extremes of field depsndence and independence. Although highly
subjective in interpretation, definite differences were demonstrated
by these children. In all cases monitored, the field dependent
children hesitated before commencing the task and were very tenta-
tive in the drawing which tended to be rather sketchy (as can be
seen by the examples in Appendix 4). They made very little reference
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to their notes, although it had been suggested that it might help.
Comparison between notes and completed maps demonstrated that the
three field dependent children ignored features that they had noted
when it came to drawing their maps. The field independent children
on the other hand, appeared to tackle the task more confidently.
One of them had actually kept a rough map-type record of the walk,
perhaps anticipating the proposed exercise. The maps produced were
more carefully organised, and included more detail and as a result
the comparison between features noted and features represented on
the maps were much closer. One final point of interest was concerned
with the accuracy of the maps. Two of the field dependent children's
maps contained orientational errors, in fact, one of these was 180°
out, producing virtually a mirror image of the actual route walked.
Although speculative and subjective it is felt that the findings
described here suggest further avenues for research. It may of
course be that the differences noted here are again representative
of differences in general ability rather than style.
2, Features noted on the field exercige

As with the results of the full study and the sub group analysis

discussed earlier, there were clear differences in the number of

features noted by the two sub groups. Field independent children
generally noted many more features when compared by age, sex and

as full groups (Table 62). There were also definite differences

TABLE 5.62 Number of features noted on the field exercise by
children in the follow up study

, FT FI 7T i) ) i)
TABLE 5.62 Boys | Girls | Total | Boys | Girls | Total
10 - 11 yz olas | 12.25| 18.3 14 9 14.6 12
12 = 13 yo olds | 17 7.3 23.1 | 10 16.6 16.2
TOTAT, 16.4 | 22.1 21.3 | 11.3 | 16.6 14.1

(Average Number of Features noted)

between the sexes, with the girls again tending to note more features
than the boys,
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Vhen the features themselves were analysed for difference of
inclusion, similar differences o those described earlier were
revealed. Field dependent individuals tended to include very
specific incidental and even ephemeral features (eg Log Piles,
Bicycles, Ducks), whereas Field Independent individuals recorded
more gpecific landmark type elements with a very detailed catalogue
of street names by FI girls especially. As can be seen in Section 4
of Appendix 4 it was also the case that 13 out of the 17 field
independent children recorded directional details, (left, right,
straight on etc) whereas only 2 of the field dependent group
included any such information.

When the maps were analysed for features noted, as has been
suggested for the individuals monitored for the mapping process,
field independent subjects made more reference to their notes,

Thus there is greater correspondence between the number of features
noted and the number of features mapped for the field independent
group. One minof@oint about this analysis was that two field dependent
children includeé details on their maps, which they hadn't noted and
which were not in the area that they had walked. (See'Section 4
Appendix 4). There was also evidence of each of the sub groups
referring to their own memory of the walk, as well as tc their notes,
since features appeared on maps that had not been noted, but that

they had certainly seen whilst on the walk.

3. Map Analysis
Analysis of the maps in terms of the elemental characteristics

of Abstraction, Perspective, Accuracy and Style produced probably

the most interesting results, with the Field Independent sub groué
producing the most detailed and accurate maps of the route with
scores which reflect this, as can be seen on Table 63. In general
field independent scores are much higher, but there are exceptions

to the lower scores for the field dependent group. See Case number
453 for example, similarly not all field indeperdent individuals
achieve high scores. See Case number 427 as an example of this.

When avergge scores for each of the sub groups are considered however,

there are obvious and definite differences demonsitrated between the
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TABLE 5.63 An analysis of Individual's maps from the field exercise in the terms used to analyse
the Route and Area Maps.
MAP ANALYSIS
BOYS GCIRLS
HR v, hge | Ce a Av.
éfgup gz?e Abstn. Perspec. Acy. Style| Score g:ore é%;_m Nd‘?e Abstn., Perspec. Acy. ©Style| Score SZore
PIFRLD DFPEMDEI® SUB GROUP
10-11§ 251 1 2 1 2 [ 10-11, 155 3 1 2 8
.023 1 1 1 1 4 5.75 159 2 1 1 6 T
026 2 2 1 2 T 153 3 A 1 T
275 1 2 1 2 6
i1-12} 053 2 3 1 8 10 11-121 187 3 3 1 9 9
317 4 3 2 12 206 3 2 1 9
12-13| 086 3 3 2 2 10 9 12-13| 228 4 3 2 11
100 3 3 1 i 8 438 2 2 2 8 11.6
453 5 3 16
Average Scores — FD Beys FD Girls FD TOTALS
1.6 9.25 8.4
, C - AV. Age  |Case AV,
?;up Ni?e Abstn. Perspec. Acy. Style! Score SZore Cgour) Ni.t- iAbstn. TFerspec. Acy. Style |Score S::rore
FIRLD TUDIPEIDEITY SUB GROUP
11 {267 5 5 2 2 14 10-11 1379 5 5 5 A 19
254 5 5 3 3 16 15.5 383 5 5 3 17 17.8
019 5 5 3 3 16 319 4 4 5 4 17
021 5 5 3 3 16
1-12 1292 5 5 4 18 11-12 1195 5 5 3 3 16
298 4 4 4 16 17.0 201 5 5 3 3 16 14.3
421 3 3 2 3 11
2-13 1093 | -5 5 4 3 17 ‘ 12-13 | 466 4 4 4 4 16
110 5 5 4 3 17 17.0 481 5 5 4 4 18 17.0
[ 470 4 5 4 4 17
. Aversge Scores - FI Boys FI Girls FI TOTAL
165 16.3 16.3
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groups. (Table 62) Examples of the meps produced for this exercise

can be seen in Appendix 4.

4. The Ectimation of Distance

There have been an increasing number of studies which focus on
the estimation of distance as a part of environwental perception
rescarch, (Pocock and Hudson 1978 pps 52 - 59, Canber 1975, 1976,
Canter and Tagg 1975) which suggests an association exists between
experience and accurate distance perception. Since accuracy had
been a feature focussed upon in the analysis of the maps for this
study it was decided that it would be interesting to see if the
differences between field dependent and field independent subjects
tendency towards greater or lesser accuracy was reflected in their
ability to estimate how far they had walked whilst on the Field
Exercise., They were told that reference to their maps might help,
The results which can be seen on the diagram below suggests that
Field independent subjects generally estimate distences more
accurately and that there is a progressive improvement with age for
both subgroups and for both sexes., Again, how far these differences
are a reflection of general ability, as opposed to cognitive style,
is highlj questionnable. It is also the case that such an area

deserves much more detailed investigation.

TABIE 5.64. DISTANCE ESTIMATION FOR THE FIELD EXERCISE.

Field-
Dependent Field Dependent Range ;
~ I0-1I Boys ot n ==
" Girls + +
II-I2 Boys E§+ +
77} "  Girls +___.._—_é_.,.
= 12-I3 Boys 5 r—
< " Girls N +
=rield S _
k="Independent == g—""——"——ﬁ'> Field Independent Range
w ~ I10-II Boys ! ¥
U. " Girls 1: 3'
O II-I2 Boys 2
" Girls +— Sh—
® 12-I3 Boys +ize
2 " Girls =
s | 3
)=
el
R 2 12 1 T () T -~
% % I 2 3 4

Estimated Distance in Miles.
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This concludes the discussion of the follow up study and the
statement and discussion of the overall results. The next cnapter

presents a summary of the conclusions reached.
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CHAPTER SIX Summary of Conclusions

The following points present a résumé of the conclusions
discussed in the previcus chapter.
1. The irregularity of correlations between the three measures of
cognitive style used in the study (FFT, RFT, ABC) raise questions
about their consistency and reliability as true indicators of style.
If the Bmbedded Figures Test is used as the indicator of cognitive
style, as is the case in many previous studies, a much clearer and
more regular series of results emerges than when all three measures
are used. It also questions the existence of the cognitive style
described by Witkin, if the level of consistency between the three
measures are as low as those described in this investigation.
2. Vhen the measures of cognitive style are considered in relation
to intelligence, there is a very positive association between EFT
and intelligence, whereas RFT and ABC correlations are generally
higher with EFT than they are with intelligence. It is suggested
that in terms of a cognitive style which cubts across levels of
intelligence, the RFT and ABC may be better indicators of style than
the Embedded Figures Test, which cleariy requires an intellectual
ability in its solution.
3. When considered for the sub divisions of intelligence (ie Verbal,
numerical and perceptual reasoning) the most positive association
with EFT is with ﬁerceptual reasoning as was anticipated, although
contrary to Witkin's findings and in sccordance with the suggestions
of Goldstein and Blackman (1978) positive correlations were found
with both verbal and numerical reasoning. RFT and ABC also demon-
strated more positive relationships with percepiuwal reasoning, but
in general correlations with verbal, numerical and percsptual reasoning
were low when compared with those of the Embedded Figures Test.
4. VWhen the measures of cognitive style vere compared with the
results of the Draw-a-Man analysis, as expected, correlations between
ABC and Draw-a~Man were particularly strong, whereas both had demon-
strated relatively low correlations with intelligence, It is suggested
that the high positive variance demonstrated between these tesfs is
based upon something other than the ability to disembed (in the casze
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of the ABC) or intellectual maturity (as is the case in the D-a-l1)
but represents the»'quality' of the drawings analysed in terms of
the children's level of drawing skill.

5. A clear and positive association was demonstrated between all
measures of cognitive style and spatial ability and when taken in .
conjunction with the results describing correlations with intelli-
gence, again questions the analytiq/global dimension as an indepen-—
dent definable characteristic. The correlations between EFM', REFT
and ABC and Spatial ability again demonstrated stronger associations
for EFT, yet correlations for RFT/ABC and Spatial Test 2 are amongst
the strongest reported for these two tests. These results provide
further evidence of the Embedded Figures Test in particular asz a
measure of something other than cognitive style and since many
investigations have relied upon resulis of this test as their indi-
cator of style it must raise questions about the reliability of
their conclusions.

6. When agpects of orientational ability were compared with the
measures of cognitive style and with intelligence, previous findings
were confirmed (Satterly 1979) and generally at increased levels of
significance. OCne factor of interest which emerged from this analiysis
was that the Urban children of the sample demonstrated a stronger
association between RFT and orientation and it is hypothesised that'
this might be due %o their greater experience of z more tangulaxr?
and regular environment. It was suggested that this might be an
interesting avenue for further research,

Te A relationship was demonstrated between Plan drawing and EFT

and ABC. It wagc suggeéted that ABC/Draw-a—Plan correlations nay te
highlighting the drawing component of both exercises and that the
EFT/Draw~a~Plan results demonstrating the 'disembedding' skills
required to solve them both.

8, The analysis of the cognitive maps produced by the children of
the semple demonstrated that theose individuwals achieving higher
Embedded Figures Test scores produced maps which were more extensive,

more abstract, were more likely to adopt an overhead perspective

and were more accurate., Comparisons with ABC and RFT were less clear

however and the results contained a number of non-significan®t results.
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The lack of consistency amongst the correlations of the measures of
cognitive style questions the hypothesised association between cog-
nitive style and environmental perception as measured by cognitive
maps, although the Embedded Figures Test is revealed as a reliable
indicator of potential cognitive mapping ability.

9, When the results of the cognitive map analysis were compared
with the measures of intellectual ability (AH3, verbal, numerical and
perceptual reasoning) correlations were similar to those achieved
with the Embedded Figures Test, but more positive with intelligence
than they were with RFT and ABC. The most positive associations
demonstrated were between the Extent of Map 1 (The Area where the
children lived) and Intelligence and the accuracy element of both
maps (The Area where the children lived and their Route from home

to school) and intelligence., "This suggests that the association
described in point 8 above, may in fact be more a result of intelii-
gence than they are of cognitive style.

Correlations between intelligence, verbal, numerical and per-
ceptual reasoning with the map analysis were stronger for the girls
in all cases. ’

10, Comparison of the analysis of the two maps produced by the
children in the sample in terms of the degree of abstraction demon-
strated, perspective adopted, accuracy and style of the maps revealed
a considerable degree of consistency in the scores which offers some
support to the argument that cognitive maps are a reliable and con=-
sistent technique.

11. DPrevious research had identified a positive relationship between
spatial ability and the skills involved in using and producing maps.
The results of this study confirmed these findings, although
correlations were lower than anticipated. The *Extent' of the area
mzp was the element that correlated most highly with spatial ability
and at a higher level than it had correlated with the Embedded Figures
Test, suggesting that spatial ability is a greater influence than
tcognitive style! on the extent of an area depicted in a cognitive
map of an individusl's locality.
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12, The findings of Klett and Alpaugh (1976) of a developmental
association between the three cognitive transformations of cognitive
mapping of Extent (Scale in their terms), Abstraction and Perspective
were confirmed by the results of this study. The correlations between
the perspective adopted and the degree of abstraction were the.most
positive reported in the analysis and in terms of cognitive maps, 1t
is clear that the degree of abstraction demonstrated is dependent
upon the mental perspective adopted by the mapper.
13. The expectation of a positive correlation between map and plan
drawing were not confirmed when the maps were considered in terms of
the constituent elements of extent, abstraction, perspective,
accuracy and style, although when Draw-a-Plan scores were compared
with composite msp scores (combination of scores for abstraction,
perspective, accuracy and style) a more pozitive relationship was
revealed, although this was still lower than expected.
14. Composite map scores, which reflected the overal Yquality' of
the maps as a whole also produced the following results,

(i) EFT scores correlated most positively of the tests of

cognitive style. ‘

(ii) Correlations with intelligence and Spatial ability were
highly positive, especially for the giris of the sample.

(iii) Correlations with verbal, numerical and perceptual
rezsoning were strongest with perceptual reasoning in
all cases except the Urban boys.

(iv) Consistency was clearly demonstrated between composite
map scores, further reinforcing the belief in cognitive
meps as a reliable measure.

15. A partialing analysis between the elements most highly corre-
lated with the composite map scores revealed that intelligence was
a significant influence on the relationship between EFT and the
production of both Maps 1 and 2 which confirms suggestions made
earlier of the underlying influence of intelligence rather than
cognitive style on the results of the study.
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16, A similar anal&sis to azssess the effects of age on the relation-

ship between EFT and Intelligence on the production of the Maps

suggests that the children's age did not appear to be a significant

influence.

(1)

(11)

(iii)

(iv)

In terms of the inter correlational analysis however,
Correlations between age and EFT are generally low,
except for Rural girls of the sample, where age appears
to be a dominant influence. Correlations with RFT/ABC
suggest that age is more influential on the drawings
produced by the children, yet when Draw-a-Man scores
are considered correlations are extremely low. (This
contradicts comments made earlier about similarities
hetween the ABC and Draw--a-lMan exercises, or at least
points to one major difference between them, ie Age i3 more
influential when drawings are scored for articulation of
body concept than in the terms provided by the Draw-a-lMan
analysis. This might be an interesting area for further
study). When the mean scores for the tests of cognitive
style were considered, as Witkin suggests, there is a
progressive movement towards an analytic/field independent
mede demonsirated with age, although contrary to the
findings of Witkin, the 12 - 13 year old girls mean score
was higher than that of the boys, and when more specific
sub group analysis is uwndertaken association with age is
not so clearly demonstrated.

Correlations between intelligence and age were, as one
might expect, comparatively high, with those of the girls
being the highest for all sub groups of the study. (ie
Age and Residence).

Success on the test of spatial ability used in the study
(Spatial Test 2) does not appear to be significantly
influenced by age.

In all cases except the Urban Boys (and in particulax

the 12 - 13 year old Urban Boys) age was a considerably
stronger influence'on the production of the second maﬁ
the children were asked to produce, (The Route from Home

to School) and it is suggested that more attention needs to

2687



(iv) be directed in cognitive mapping studies towards the
contd. relationship between age and activity. This is another
avenue for potential research. The association of age
and differences between the two map tasks were also
confirmed when the efiects of age were considered for the
elements of the map analysis.

(1) The degree of abstraction demonstrated and the
perspective adopted demonstrated a more positive
associaticn with age on Map 2 for all groups except
the Urban Boys.

(2) The accuracy of the maps seems to be more dependent
upon age for the Rural Children of the sample.

(3) The style of Map 2 appears to improve with age foxr
the Bural children of the sample.

(4) A closer association was identified between the
Extent of the Area maps and Age for the girls of
the sample, suggesting perhaps that it is only as
girls get older that they are given greater freedonm
and hence acquire greater knowledge of their home
area which is then reflected in their cognitive
maps. This might also be worthy of further researcn.

17. A principal components analysis identified four significant
components which accounted for 85.7% of the variance cf the weasures
used in the study. The most significant of these reflected the
common inteilectual/spatial/perceptual bias of the exercises and
accounted for 53.5% of the variance. A second component, accounting
for a further 14.4% of the variance was based upon the perspectivq/
abstraction demonstrated in the cognitive maps of the sample and
appears to reflect important elements of environmental perception.
Thirdly, a cognitive style factor emerged and was identified by EFT
and RFT associations and accounted for a further 10.3% of the variance.
Finally, a drawing component emerged, linking the Draw-a-Man and
Articulation of Body Concept Scale and accounting for a further T7.4%
of variance.,
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18. A stepwise multiple regression analysis confirmed the under-
lying intellectual/ si)'atial bias of the investigation and demounstrated
the multi colinearity of the variables involved. A variety of analyses
were undertaken to overcome the problems of multicolinearity.
Eventually, when the inter-correlation matrix was disattenuated to
account for error in the varizbles themselves, Perceptual Reasoning
emerged as the most dominant influence on the production of both maps.
The effect of age on the production of the Route Map was also con~
firmed.,

19. A relationship was established between personality and cog-
nitive style. Personality characteristics associated with an analytiq/
field independent style correlated positively with the measures of
cognitive style and much stronger negative correlations were estab-
lished between the measures of cognitive style and personality
characteristics associated with a more global/field dependent style.
In particular the bi-polar dimensions of 'Gives up Easily - Perseveres!
and 'Dependent -~ Independent' were identified by this study as being
closely associated with the analytic/global extremes. As with other
results reported, correlations with the Embedded Figures Test were
the most consistent of the three measures of cognitive style., How
far the results merely demonstrate personality characteristics
associated with more or less able children was considered and
comparison of individual and composite personzlity scores with in-
telligence suggesis that this may be true.

20. Analysis of the maps and the questionnaire for the number of
features referred to by individuals in the samplie revealed little of
significance, which was particularly disconcerting considering the
length of time taken to score this analysis. The number of features
mentioned by an irdividual does not appear to be influenced in any
dramatic way by Age, Intelligence or Cognitive Style, although the
girls of the sample generally made reference to more features than
the boys in all activities, supporting the findings of Bishop (1973).
21. The additional analysis of the maps for the level of labelling
included and the structure of the maps in the terms described by
Iynch (1960) confirmed the findings of previous research. Older
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children tended to include more detailed labelling on their maps,

and only in the case of the Rural children was the influence of

intelligence seen to be particularly'important. No clear association

emerged between cognitive style and the amount of labelling included

on the cognitive maps however. .

Analysis of the maps for map structure demonstrated that younger
children's maps tended to consist primarily of Paths, Nodes and

Landmarks and there was an increased reference to Edges and Districts

in the maps of children aged 12 - 13, There were clear differences

between the Urban and Rural sub groups or this analysis, as might be
expected, since Lynch's original investigation reflected structural
organisation of Urban Environments, thus there were more Urban
children making reference to Edges and Districts. It was commented
that the nature of the task set is an important consideration in
analyses of this kind. Some tasks may not allow an individual the
opportunity to demonstrate a knowledge of districts or boundaries in
particular. Comparison of the results with intelligence and cogni-
tive style revealed that it is the more intellectually able children
who are more likely to include reference to Edges or Districts in
their cognitive maps. In general however, correlations were 1ow.

22. The follow up study of two sub groups representing extremely

analytic/fisld independent individuals and extremely field dependent/

global individuals revealed the following information.

1. Analysis of mean scores on all of the exercises demonstrated the
superiority of the Field Independent subjects, which appeared to
reflect the extremes of intelligence in the sample, ie. the
analytic field independent individuvals were also the most intelli-
gent and the global/Tield dependent sub group consisted of the
less able children in the sample. Comparison cf the sub grcups
at an individual level however, revealed that there were indi-
viduals within each of the sub groups for vhom cognitive style
was not a reflection of genreral intellectual ability.

2. Comparison of the map analysis for the two sub groups revealed
consistent differences. As had been stated for the full sample,
the more analytic/field independent individuals produced maps

which scored higher for the Extent, Abstraction, Perspective and
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Accuracy categories, whereas the Style of the maps demonstrated
results similar to the sample as a whole, with no significant
differences emerging between the- sub groups.
When the map scores were combined to produce composite map
scores,; Field Independent/énalytic subjects! maps achieved
markedly higher scores reflecting the superior quality of their
maps as a whole.
Comparative analysis of the two sub groups for the number of
features they made reference to in the cognitive mapping tasks
and in their responses to the questionnaire revealed that analytiq/
field independent subjects mentioned more features and therefore
a wider range of features, for all activities, which it is
suggested is representative of a more detailed and perceptive
knowledge of the features which constitute their environment.
How far this is a reflection of general ability is of considerable
importance.
Analysis of the different kinds of features mentioned by the two
sub groups suggests that global/field dependent children seemed
more concerned with incidental envirommental features and more
socially oriented places, whereas children representing the
opposite exireme accentuated more landmark type elements. Field
independent subjects were also able to generalise bettef when
it came to tasks associated with environmental perception.
When the two sub groups were individually interviewed, Witkin's
suggestions that Field Independent/énalytic individuals will
demonstrate a preference for more analytic subjects were not
supported for children in this 10 ~ 13 age group, whereas, as
Witkin had also asserted, Field dependent/global children demone
strated a stronger preference than the Field independent sub
group for more gregarious activities. Although the analysis
did not fully confirm Witkin's suggestions of an association
between Field independence and more solitary activities, there
was certainly evidence of a stronger bias in this direction for
the children in the extreme analytic/field independent sub group.
In response to questions about freedom of movement in their

environment, rather than being associated with cognitive style,
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differences in this study seem to be dependent upon age, es-
pecially for the girls. As was suggested earlier (16,iv,4)-
older girls appear to be given considerably more freedom than
younger girls and boys secem to be granted freedom earlier
than girls.

When the children were asked to comment upon changes they
had seen, or that they would wish to see in the area where they
lived, the major differences appeared to be in relation to the
articulacy of the field independent sub group, which adds - -
further evidence of the underlying intellectual elemeat of the
analytic/global dimension. Reference to the differences in
Verbal reasoning scores confirmed this for the majority of the

children, but as stated before, there were exceptions.

Finally, the interview appeared to reveal a more constructively

critical approach to the problems of cognitive mapping bty the
analytiq/field independent sub group. This was confirmed in
the Field exercise which the two sub groups participated in.
This raises another area of potential research.
The field exercise required the noting of features. felt to be of
importance whilst on a short walk. As reported previously field
independent individuals noted more features, when compared by
age, sex and as full sub groups. There were also definite sex
differences harever, with the girls tending to note more features
than the boys. When the features were analysed for Gifferences,
as suggested earlier, the analytiq/field independent children
included more specific landmark type elements, especially the
giris who included a very detailed catalogue of street names.
Field dependent's on the other hand included incidental and éften
ephemeral environmental features. More field independent indi-
viduals included orientational and directional detail and several
field dependent subjects made orientational errors in theiir maps
of the walk undertaken whilst on the field exercise.

Analysis of the maps of the field exercise revealed similar
results to those previously discussed, with analytic field
independent individuals.scoring more highly on all elements of -

the map analysis. Comparison of the three maps produced by the
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children in the follow up study demonstrated a high degree of
consistency in the scores for all exercises and further confirms
the cognitive map as a consistent mesns of measuring sn individual's
perception of his environment.

8., A final element of the Follow up study revealed that Field Independ-
ent individual's tended to be more accurate in their estimation of
the distsnce walked whilst on the field exercise, slthough sll groups
improved in sccuracy with age. This is an area which could be

explored in greater detail,

The original intention of this undertaking was to examine the
relationships between children's cognitive style and their perception of the
environment. The potential of this area for exploration and explanation for
beth geographers and'psychologists has been recognised and commented on by .
others (Hsrt 1979, p 18) and especially in terms of the cognitive style
dimensicn identified and so thorcughly researched by Witkin snd his
colleasgues., The main findings of this study, however, appear to raise
doubt about the existence of s cognitive style, in the terms describved by
Witkin, which is independent of the level of intellectual ability of the
ma jority of individuals, What has cmerged seems to reinforce the comment
of Bruner mentioned in the text (p 47), that in any group,'individual
differences exist in massive degree', The conceptualisation suggested by
Witkin, however attractive, appears somewhat simplistic in the face of
the wide variations of individual difference that exist within the population.
One important point however, is that it is tco easy when considering s
cognitive style dimensicn which describes differences in extremes, to
view the world ss if it is populated hy the extremes,rather than the
range between the two extremes. As has been demonstrated, the numbers of
this sample falling st the ends of the continuum is extremely small,

One final point questions why someone as eminent as Witkin hos
devoted so much time and effort to an area which recent research has
raised doubts atout? One of the most recent articles from the Witkin group
(Witkin et 2l 1977) contains an extensive array of supportive evidence,
but makes little reference to criticisms levelled at their findings. In
any area of research the time end effort demsnded involves considerable
career investment and cne often feels impelled to justify and substantiate
a perspective with which one is closely associated, as has been demonstrated
by supporters of the work of Piaget in the light of recent criticsl
comment. As has been indicated however, it is possible to identify
individuals who demonstrate the cspacities identified by Witkin, but which
do not reflect levels of general ability. In this study the numbers were

extremely small, and by implication it appears that sampling is a crucial
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fsctor in the investigation of cognitive styles. It is also the cese that
any discernable differences, not dependent upon intelligence, are more
likely to be identified when the original testing instruments of the Body
Adjustment Test and the Rod and Frame Test are used. Most recent research
has relied on the Embedded Figures Test as its measure of cognitive style,
and the results of this study suggests that by doing so researchers have
probably distinguished between their sample in terms of general intelligence
rather than by cognitive style.

Brophy (1982), in the conclusion to his study refers to Cronbech (I97I),

"Theories sre intellectual tools....conceptual frameworks
deliberately devised for effectively directing experimental enquiry
and for exhibiting connections between matters of observation that
would otherwise be regarded as unrelated."

Witkin's researches have attempted to connect that which had previcusly
been regarded as unconnected, snd in doing so has crossed boundaries between
diverse psychologicasl areas which were previously treated separately, in
particular those of cognition, intelligence, personality and social behaviour.
Studies of Envircnmental Knowing have attempted a similar cross fertilisation
of ideas between the social and behavioural sciences, and this study was an
attempt to extend that process. The results of the study, however, do not
confirm the anticipated association between cognitive style snd environmental
perception, Despite this, it is hoped that much of interest has been revealed
and as has been indicated in the text;that it has raised potentially useful

guestions for further research.
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When

A A A A AN

g GROUP

7

 _ENMBEDDED
X FIGURES TEST [}

By Phiip K Oftsran, Evelyn Raskin, & Herman A Witkin

Name

Today's date Birth aate

.
INCTRUCTIONS This is a test of ,our ability te find a simple form when
it s hioden within 3 complex pattern

Here 1s a simpte form which we have laoeled “X”
x
Tris simple form. named "X . s Kiaden within tne more coraptex figure

oelow:
' ' E\

Try to tnd the simple form an the complex fiture and trace ot i percl
cirectiy cver the ines of the complex figure it)s the SAMF SIZE in vhe
SAME PROPORTIONS and FACES IN THE SAME DIRECTION within the
conmpicx figure as when o arprared alore

you finish, tuen the page 10 check your solution

P e

e P PR

I. THE EMBEDDED

This 15 the correet solution, with the
of the complex figure*

Note that the top rnight-hand hiangie :s tha correct ore tte top ielt-hand
triargle 13 simuar, but faces in lhe opposite direction and s therefo o not
correct

Now try analher pragtice probicm Find and traco the simple form named
“Y” i the comgpien Nigure below il:

Y-

Look at the next page to check your so'uion

« C 1N 1971 by H v % i3 Press Inc £ ved m the Unied Siaes
“4 Amencs Al nghts resecved This 3o0diet ur pa-ts Iheruol may not be ssproduced
N any form mahovl permisyon of tha puvlshur

»

Ny i

I RERT )

FIGURES TEST. (Standardised Instructions)

Solution,

in the following pages problems ke the ones above will appear On
each paqe you will see a complex figure, ¢nd undar ot wil ba a totter
corresponding 10 the siunple form which is bhaaen i it For each proolem
look at the BACK COVER of this boox'el 10 se¢ which simple form to
find Then lry to trace it in pancil over the wnes ol ine complex figure
No'e theso points

1 Look back at the s nple forms as often as necessary

2. ERASE ALL MISTAKES

3. Do the problems in ordes Don t skip a pioblem unless you are al.so-
lutely “'stuck * on ¢t

4 Trace ONLY ONE SIMPLE FORM IN EACH FROBLEM You may ses
more than one but just trace one of them

5 Tha simple form s always present in the complex figure in the SAME
SIZF, the SAME PROPORTIONS, and FACING IN THE SAME DIREC-
TION as it appears on the back cover of this booktet

Do not turn the page untl the sigral 15 given

3
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FIRST SECTION o ' SECOMD SLCTION
.

N
L~

Find Simple Form “B" Find Sunple Form “G"

Fing Simple Form 3%

Find Simple Form “A”

Go on to the next page ‘ Go on {0 the next page
: ) 3

SIMPLE FORMS

THIRD SECTION

Find Simiple Form “F"

15

CONSULTING PSYCHOLOGISTS PRESS

$77 Coltege Asenue 1 3l0 Alto Ca'itornia 94306

Find Simple Form “G”

Go on to the next page

. L RN . N AR RN T T

EMBEDDED FIGURES TEST-SAMPLE ITEMS. (Reduced in Size.)
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IT.THE ROD AND FRAME TEST. (Oltman,P.X.)

As was explained in the text, a portable apparatus was obtained for this
exercise, and the children in the sample were all seen individually to
undertake the test. The appazratus is as described in the diagram below, and
the exercise is undertaken in a semi-darkened room. The purpose of the test
is to determine how well an individual can establish the upright under

various conditions.

SUBJECT SFEATED AND

§ X 1OOKING THROUGH
HO)  EYE PInCE.
INSIDE VIEW

' THE PORTABLE ROD AND FRAME APPARATUS.
Standardised Instructions: (Adapted from those provided by Dr, Phillip Oltman.)

"In this exercise T want tc find out how wellyou can decide whether something
is upright and straight..’ '

In this box you will see a square frame and a rod just like this, (A small
model of the rod and frame was shown to the child.)

I can tilt the frame to the left or to the right. I can also tilt the rod to
the left or to the right, I can tilt the frame on its own, or the rod on its
own or I can tilt them both together. '

At the beginning of each exercise I want you to tell me if the rod and frame
are straight or tilted, and if they are tilted which way they are tilteds
Are there any questions?

You will be asked to turn this handle, which moves the rod until you think-
the rod is straight up snd down like a flagpole or a telegraph pole,"

TRIAL I. Fraﬁe 28 L and Rod 28 L.

"Please tell me the position of the rod and the frams,

Now will you turn the handle to move the rod until you think it is straight
up and down like a flagpole or a telegraph pole."(When the subject is

finished he/she is asked if he/she is sure.)

TRIAL 2, Frame 26 L and Rod 28 R,

"Please tell me the position of the rod and the position of the frame,

Will you not turn the handle to move the rod so that it is straight up and

down like & flagpole or a telegraph pole.,"(The subject is again asked to

confirm that he/she believes the rod to be straight.)

Then the remaining trials are proceeded withs: ,
TRIAL 3, Frome 28 R and Rod 28 R. TRIAL 4. Frame 28 R and Rod 28 L.

TRIAL 5. " o8 Land " 28 L, TRIALG6, " 28 Land " 28 R.

TRIAL T. " o298Rand " 28R, TRIALSB, " 28Rand " 28 1L,
310



The degrees of deviation from the upright over the 8 trials then constitute
the Rod snd Frame score. A high deviation score is said to represent

extreme Field Dependence and a low deviation score to represent extreme

Field Independence.

ITI. ARTICULATION OF BODY CONCEFT SCALE.
In the version of this test, which was very kindly supplied by Dr. Oltman

of the Educational Testing Service at Princeton, the following criteria
were used to distinguish between the drawings produced by the children
of the sample. Examples of the drswings representing each of these
categories are also included. The children were simply asked to produce
two drawings, one of a man and one of a woman, using instructions adapted

from the Goodenough-Harris Draw-a-Man-Test.,

Criteria for distinguishing between the drawings.

1. Most articulated d;awings: These manifesc high form level (e.g.,
waistline, hips, shoplderé, chest or breasts, shaped or clothed limbs,
etc,); appendages and details represented in proper relation to body
outline, with some articulation in mode of presentation; appropriate,
even imaginative, detailing (e.g., young girl in evening clothes, well-
dressed man with cigarette, etc.)

2. Moderately articulated drawings: Drawings wh;ch %how a definite
attempt at role assignment (with regard to age, activity, cccupation,
etc,) through adequate detailing, shaping, clothing; with continuity
of outline (i.e., integration of parts) attempted,

3. Drawings intermediate in level of articulation: Drawings in which
identification of sex is evident, attempts at shaping and a fair level
of integration of parts are manifest and a minimum of detailing is
present,

4. Moderately primitive drawings: Drawings which essentially lack
features of differentlation through form, integration, identity, or
detailing; however, these drawingé show slightly more complexity in
gome respect (e.g., preéence of one body part that is unusual in most
primitive drawings, such as the neck) than drawings rated 1,

5. Most primitivé and infantile drawings: These manifest a very low

level of form (ovals, rectangles, sticks, stuck on to each other); no
311 '



evidence of role or sex identity (same treatment of male and female
with, at most, difference in hair treatment, no facial expression,

1little shaping or clothing).

(Drawings representing each of these categories can be seen in the follow-

ing pages. Each of these drewings were drswn by children in the sample., )

V. AH3,

The standardised instructions for this test are as provided in the
manual, (’AH2/AH3—Nhnua1', devised by Heim,A.W., Watts,K.P, and
Simmonds,V., published by the National Foundation for Educational
Research.)

Examples drawn from the three categories of Verbal, Numerical and
Perceptual Reasoning can be seen below. There are 40 gquestions in each
section, and I5, I5, and I2 minutes are allowed for the respective

sections.
VERBAL
chh f the six ower
word ?

softly
hesitatingly whispering quietly quickly - silently unheard
1 2 3 4 6 ) 6

The two top words are alike in some way. Only one of the six iower words is unlike
the top two. Which isit?

addoer python

serpent grass-snake lizard cobra boa-constrictor
1 2 3 4 6

A square floor is covered with 121 tiles All the outer ones are biue, the rest are i -
grey. How many grey ores are there ? ‘

R none of
81 77 100 these

A Cc D E

3isto 4 as 12 15 to

n 40
Cc D

" PERCEPTTAL

3 Which one of the six lower pictures is like the top two but uniike the other five ?
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RATING T.

ARTICUIA TION OF BODY CONCEPT SCALE:
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RATING 2.

BOY II years.

BOY IO years.
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BOY IO years.

RATING

BOY IO years.
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RATING 5.

BOY-IT years.

GIRL-IO years.
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V. SPATIAL TEST TWO.(Watts,i.F., Pigeon,D.A. and Richards,M.K.B.)

The instructions for this exercise were as presented in the manual.
(Manual of Instructions for Spatial Test II, published by the National
Foundstion for Educational Research.)

The Test consists of 5 subtests, snd examples of each of these can be
seen below: ' ‘

TEST I. MATCH BOX CORNERS (Time allowed-3% mins.)

There are 20 items of the following kind in the full test.

T e e i e 2 g o e e A

. »

Put a spot on the boxes so that all five boxes in each row have their spots on the same corner.

&

0 l

AL

I e B T AN o

TEST 2., SHAPES AND MODELS (Time allowed-IO mins.)
There are 20 items of the following kind in the full test, .

PUT A LETTER ON EACH SHAPE TO SHOW THE MODEL THAT CAN BE MADE FROM IT.




TEST 3. SQUARE COMPIETION {Time allowed-6% mins,)
There are 20 items of the following kind in the full test,

UNDERLINE THE FIGURE UNDER
SQUARE 'A?,

'C! WHICH WHEN ADDED TO

'B' WILL MAKE THE

TEST4., PAPER FOLDING (Time sllowed-3% mins.)

There are 20 items of the following kind in the full test.

UNDERLINE THE SQUARE CN THE RIGHT THAT LOOKS LIKE THE SMALL SQUARE WHEN
IT IS UNFOLDED. 4

TESTS. BLOCK BUILDING (Time allowed-3 mins.)

There are 5 items of the following kind on the full test,

HOW MANY.OF THE SMALLER BLCCKS IN THE ROWS BELOW ARE NEEDED TO BUILD THE
LARGER BLOCK ON THr LEFT?

T T e

For each of the exercises deseribed, the children underteke a series of

practice items to ensure that they are clear about what is expected of
them, 319



VI. THE DRAW A MAN TEST.(Harris,D.B., I963.)

The test was administered according to the instructions presented in
Harris's book, 'Children's Drawings as measures of Intellectual maturity’,
and the resultant drawings of a Man and a Woman were considered for the

existence of the following criteria:

. Head present

. Neck present

. Nzck, two dimen-
sions -

. Eyes present

. Eve dctail: brow or
lashes

. Eye dctail: pupil

. Eye dctail: propor-
tion

. Eye detail: glance

. Nose present

. Nose, two dimen-
sions

. Mouth present

. Lips, two dimen-
sicns

. Both nose and lips
in two dimensions

. Both chin and fore-
head shown

. Projection of chin
shown; chin clearly
dfferentiated  from
lower hp

. Line of jaw indi
cated

. Bridge of nose

. Hair 1

. Hair II

.’Hair I11

. Hair IV

. Ears present

. Ears present: propor-
tion and position

MAN POINT SCALE

24. Fingers present

25. Cerreet number  of
fingers shown

26. Dctail of Lngers cor-
rect

27. Opposition of
thumb shown

28. Hands present

29. Wrist or ankle
shown

30. Arms preseat

31. Shoulders I

32. Shouldars 11

33. Ammns at side or en-
gaged in activity

4. Llbow joint shown

35. Legs present

36. Hip I (crotch)

37. Hip I

38. Knce joint shown

39. Feet I: any indica-
tion

40. Fect 1I: proportion

41. Fect I1I: heel

42. Feet 1V: perspective

43. Feet V: detal

44. Attachment of arms
and legs 1

45. Attachment of anne
and legs 11

46. Trunk present

. Trunk ia  propor-
tion, two dimen-
sions
. Proportion: heud |

320

. Proportion: head 11
. Preportion: face
. Proportion: arms 1
. Proportion: arms II
. Proportion: legs

4. Proportion: limbs in

two dimensions

. Clothing 1
6. Clothing II
. Clothing Il
. Clothing IV
. Clothing V
. Profile 1
1. Profile 11
. Full face
. Motor coordination:

lines

. Motor cocrdination:

junctures

. Superior m:otor co-

ordination

. Dirccted lines and

form: head outline

!. Directed lines and

form: trunk outline

. Directed laes and

form: anns and legs

. Directed lines and

form: facial features

.-"Sketching” tech-

nique

I. “Modeling” tech-

nique

. Arm movement
. Leg movement



. Head present

. INeek present

. Neck, two dimen-
sions

. Eyes present

. Eve detail: brow or
" lashes

. Exe detail: pupil

. Eve detail: propor-
tion

. Checks

. Nosc present

. Nose, two- dimen-
sions

. Bridge of nose

. Nostrils shown

. Mauth present

. Lips, two dimen-
S101s

. “Cosmctic lips”
Both nose and lips
in two dimcensions

. Both chin and fore-
hcad shown

. Line of jaw indi-
cated

. Hair 1

. Hair 11

. Haic HI

CHair IV

. Neckiace or carrings
. Arms present

. Shoulders

. Arms at side (or en-
gazed in activity or

F321 nckin ey

WOMAN POINT SCALE

27.
28.
29.

Elbow joint shown
Fingers present
Corrcet number * of
fingers shown

. Detail of fingers cor-

1cct

. Opposition of thumb

shown

. Hands present

. Legs present

. Hip

. Feet 1. any indica-

tion

. Tect 1I: proportion
. Fect HI: detail

. Shoc 1: “femininc”
. Shoc II: style

. Placement  of fect

appropriate to figure

. Attachment of anns

and lcgs 1

. Attachment of ams

and legs 1

. Clothing indicated

. Sleeve 1

. Sleeve 11

. Neckline 1

. Neekhine H: coltar

. Waist 1

. Waist ]

. Skirt “modcled” to

indicate
draping

pleats or

. Nou transparencics in

the figure

. Garb feminine
. Garb complete,

without
ties

incongrui-

. Garb a dcfinite

ut:'_pen

. Trunk present
. Trunk in

propor-
tion, tw o dimensions

. Head-trunk  propor-

tion

. Head: proportion
9. Limbs: proportion
. Arms in proportion

to tnunk

. Location of waist
. Dress arca
. Motor coordination:

juncturcs

. Motor coordination.

lincs

. Supenor motor co-

ordination

. Dirccted hines and

form: hcad outline

. Directed lines and

form: breast

. Dirccted hines and

fonn: hip contour

. Dirccted lines and

form- arms taper

. Directed lines and

form: calf of leg

. Drirected lines and

form: facial featurcs

Lehind back)

(Detailed explanations are included in the test manual for
the scoring of each of the items listed for both the Man

and the Woman., )

VII. THE ORIENTATION EXVRCISES.

Exercigses I and 2 were undertsken as group exercises with children
working individually within each class group. Exercise 3 was
administered individually,

In Exercise I, it was explained that the task was to follow a series
of ingtructions, (Nine in all), and that each instruction related to
a small plan. Direction I therefore related to Plan I, and Direction 2
related to Plan 2 etc. etc. (This is seen by reference to the copies
of the test sheets overpage.)

For Exercise 2, it was explained that the questions related to a more
detailed street plan, to which they were refered. Answers to these

questions were written on the space provided on the question sheet,

(Again this can be seen by reference to the sheets overpage. )
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DIRECTIONS.

ORIENTATION EXERCISE I,

Direction 1. (Use Plan 1 )
Starting from the place marked with an 'X', walk along Lena Avenue,

turn right at the junction, and put a tick in the circle at the end
of this road.

Direction_2. (Use Plan 2 )

Starting from the place marked with an 'X', walk along Lewis Street,
then turn left at the road junction, and put a tick in the circle at
the end of this road.

Direction 3. (Use Plan 3 )

Starting from the place marked with an 'X', walk along Iaurel Street

to the junction with Arley Hill, At this junction turn left and walk

along to the next junction and then turn right, and put a tick in the
circle at the end of this road.

Direction 4. (Use Plan 4 )
Starting at the place marked with an 'X', walk up Fry's Hill to the

junction and then turn west, and put a tick in the circle at the end
of this road.

Direction 5. (Use Plan 5 )
Starting at the place marked with an 'X', walk south along Evans Road

to the cross-roads and then turn west and put a tick in the circle at
the end of this road.

Direction 6. (Use Plan 6 )

Starting from the place marked with an 'X', walk along Downs Road to
the junction with Elm Road. At this junction turn south.Walk to the
next set of cross-roads and here turn East and put a tick in the circle
at the end of this road.

Direction 7. (Use Plan 7 )
You are at the place marked with an 'X' and wish to make a telephone
call., In what road is the nearest Post Office Telephone?

Direction 8. (Use Plan 8 )

John lives in Fox Road and goes to the nearest school. On his way to

school he passes a building which is NOT another house. what is this
building?

Direction 9. (Use Plan 9)

Your car has broken down in Harrow Road and you need to telephone

for help. Go to the cross-roads, In what road is the R.A.C,

telerhone box that you could use?
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DIRECTIONS 2.
ORIENTATION EXERCISE 2.

NANIE......'..IO....O........O SCHOOL...........'.......Q

START AT POINT ‘A‘'.

*rom point 'A', walk along Wood Road and
turn left into Blake Road. What is the
>ruilding on your left?

Jalk on along Blake Road until you meet a

~oad junction. What is the name of the road
thich faces you?

088 Q0900 000000

' TART AT POINT 'B'.

'rom point 'B', walk along Digby Street

o the junction with Shamrock Road and
oman Avenue, Turn left into Roman Avenue,
hat is the building on your right a little
ay up Roman Avenue?

urn left opposite the church. yhat is the
ame of this road?

® 000 0000006000 08000

TART AT POINT 'C'.

rom point 'C', walk due East across the Park,
1at is the name of this Park?

® & 0 00 000500 PSRSSESE

1en you come to the first road there is a
x3ilding opposite you. what is this building?

irn left now and walk along the road to the
rst set of cross-roads. At these cross-
vads what is the name of the road which
.ces you?

ART AT POINT 'D'.

lk Jest along Hampton Road, At the first set of

cross-roads, what is the name of the road
youl" left‘? R R TS

little way along the road you have named,
at is the building on your right?
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For Orientation Exercise 3, the standasrdised procedure described below
was adopted: ' _

"I am going to show you & small map extract and three pictures of
landscape views, One of these pictures is a_picture of the area that
is shown on the map. I want you to look very carefully at each picture
end decide which picture matches wpat is shown on the map."

For this exercise, there were 5 ditfferent sets of a map extract and
pictures. A copy of one of the sets can be seen below, these have been

reduced in size, and in the original are coloured eppropriately.

Exemple of one of the FExercises used in Orientation Exercise 3,
Map Extract Number 4:
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VIII, THE DRAW A PILAN TEST.(Thorstad I974.)

The procecdure adopted was as described in the Test Manusl:

"I want you to draw & plan of your house., I only want the ground floor.
Imagine that you are a bird and are looking straight down on top of it.
Imagine that you have taken away the roof and the bedrooms so that you.
can see the ground floor. I want you to show me where the Kitchen is,
the Hall, the Stairs, the Dinirg Room, the Sitting Room (Lounge,
Living Room, Front Room) and any other rooms you may have., Show where
the doors and the windows are. Put the nawes of the rooms on your plan.
(It is permissible to remind individuals once about the omission of

an item.)

The Plans are then scored for the following items: (Each of which is

clearly explained in the test manual.)

I. Roof Absent. 2I,Treads 2.

2. Chimney Absent. 22.Doors I,

5« Upstairs Absent. 23,Doors 2,
24.Doors Tyve I.
25.Doors Type 2.
26.,Doors Type 3.
27.Doors Proportion
28o,Windows I,

29 .Windows 2,
30.Windows Type I,
3I,Windows Type 2.

IQtﬁooﬁs Proportion., 32.Windows Tyvpe 3.
I3Hall I 33,No unaccounted space.
L J

4. Plane of outside
wall Absent,

5« Floor.

6. Depth,

T Horizontal Structure.
8. Connectedness.

9 e C Om&n&lityo
I0.Outsicde Wall I,

IT.0uter Wall 2,

-0

T4.,Hall 2,

15,Hall Proportions,
Y6.Horizontel Stairs.
I7.Staircase I,
I8.Staircase 2.
I9.Staircase Proportion,
20,Treads I.

34,No vertical walls.
35,Proporticons I.
36.,Proportions 2,
37.Proportions 3,

38, Proportions 4.
39.Quality I.
40.Quality 2,

One major problem of applying this test is that some children live in

Flats or Bungalows, where no stairs exist. This effected the plans of

34 children in the sample, To sccount for this in the analysis of the

results and so as not to exclude these children from the analysis, the

average score on the 'Stairs' section cf the test was calculated for

those who had completed this section of the test. The average score

wes then added to the results of those whose plans were of Flats or
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Bungslowss
43I completed plans, Total score on the Stairs section: I53%9,
Therefore Average Score= 3,7099,

A score of 4 was added to the results of those living in Flats or

Bungalows to make their results comparable with the rest of the sample.

IX, VAPS: STANDARDISED INSTRUCTIONS,
Map I.

“This morning/afternoon, I would like you to draw a map for me.

On this piece of paper I wculd like you to draw me a map of the
Area where you live, on it could you show me your favourite places,
the places that you like to go to. Include anything that you think
is important or interesting, If this area has & name, for example
'"Chesterton' or the 'Estate', write this as a title at the top of

your map."

Map 2.
"Today I would like you to draw me another map, not of the area where

you live this time, but of your route from Home to Schocl, Show me all

the places that you pass, and put on gl1 the things that you can remember,
cr think are important. Remember to nawe the things you include on your

map."

X. PERSONALITY GUESTIONNAIRE,

A copy of the personality questionnaire given to the Teachers is
included overpage. There was a copy of this for each child in the
sample. As was explained in the text, the investigstor was available
for consultation whilst the forms were being completed. (This was

undertaken as a Year Group exercise in the Rural School,)
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For each of the following Persorality characteristics, could you
please assess the 'relative'! capacity that...vveevecececesessone
behaviour has demonstrated to you, when coméared to his/her peers.
The five boxes represent an increasing capacity for each of the
characteristics listed, from no suéh behaviour having been
demonstrated to you to it'é being a very strong feature of his/

her personality.
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APPENDIX 2,
I. Questionnsire and Instructions for
completion.
2, Questionnaire Feature analysis,

3, Map Feature analysis.
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I. QUESTIONNATRE. (Undertaken after the completion of the ARFA Map.)

INTRODCTION,. (Stendardised Instructions,)
"On the set of papers in frent of you, you will see that there are a

series of questions with spaces underneath them for you to write your
answer., There is nothing to worry about, this is not a test, I am
trying to find oﬁt sbout the different ways that children of different
ages think and feel about where they live.

There are I2 questions for you to answer, and you will see that they
are all about the area where you live., You can use your map to help
you if you like.

If there are any questions, please put your hand up."

QUESTIONS ON THE QUESTIONNA IRE.(These were read through to each group

before they began to fill in their answers.)

I, What are your favourite places in the area where you live?

2., Why do you like these places? What do you do in these places?

3.Are there eny places that you do not like in the area where you live?

4. Why don't you 1ike these places?

5. There are 3 visitors coming to see the area where you live., They
will be coming at different times and have neve} visited you
before. What do you think you would show them, where would you
take them?

(1) TImagine that the first visitor is your cousin who is
about your age.

(i1) Imz gine that the second visitor is an adult that you
know well, perhaps arn Aunt or an Uncle that has come
to visit you for the first time,

(iii) Imsgine that the last visitor is somebody that you do
not know, and that you have been asked tc show them
around the area where you live, What would you show

,this person?

6. Do you think thst there are any Dangerous places in the area where
you live? If so, where are they, and why do you think that they
are dangerous? .

Te Do you think that there are any Beautiful places in the area where
you live? If so, what are they, and why do you think that they
are beautiful?

8. Are there eny places where you feel Uncomfortable or at all

frightened in the area where you live? If so, where are these
places, and what is it that worries you sbout them?
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9, Where do you feel the safest and most Comfortable in the area where
you Iive?

I0, Are there any Sounds that come to your mind when you think about the
area where you live?

II, Are there any Smells thst come to your mind when you think about the
area where you live?

I2, I would like you to imagine that you are making a Guide Book of the
ares where you live. To meake this more interesting, you can include
some photogrsphs. If I asked you to imsgine that you were going to
take 5 photographs, what would you have photographed to mske the

Guide a more interesting description of the area where you live?

esese e

Por Questiocns IO and II further help was given.

After the children had veen working through the guestions for some time
and some of them were nearing questions IO and II, they were all asked
to listen sgain. '

"When you come to answer quesfions IO end IT I want you to think care- -
fully before you snswer. Question number IO asks about the sounds you
might think of which you often hear in the area where you live., For
example, near where I live there is e Railway line, so I often hear the
sound of trsins when I go home. Some of you might hear the noise of
Pactories, and others the sound of animals, So think cérefully before
you snswer, don't just repest the exsmples that I have just given you,
Try to think of your own ideas. It might help if you close your eyes

to help you picture your home ares.

You could elso do this when you think about Question II, which ssks
about Smells that come to your mind when you think of your home area.
This might sound strasnge, and I expect the ususl answers come to your
mind, but could ycu please think carefully and sensibly hefore you
answer., To give you an example which might help, a friend of mine lives
near a sweet factory, and whenever I go to see him , the first thing I
always notice is a very strong smell of sugsr in the air. Can.you think
of anything like this when you close your eyes and think of your own
area? If not, don't worry, perhaps you can think of something later

and will tell me sbout it at one of our future meetings."
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2, QUESTIONNAIRE ANALYSIS.

As has been explained earlier, (Chapter 5.) the snalysis of the
guestiomnaire for the whole sample revealed further information about
children's perceptions of their environment, which was difficult to
analyse on the basis of cognitive style. This section presents a
resumée of the findings of this enalysis in terms of the various sub-

groups employed in the study. (i.e. By Residence, Sex and Age.)

The questions selected for the Questionnaire are typical of those found
in Ervironmentsl Perception research, and the work of Lynch(I977),
Hart(1979), Uzzell(I976) and Moore and Young(1978), werse especially
useful in the formulation of topics for considerstion, As can be seen

in the Questionnaire, the topics selected were as follows:-

I. Faveourite places snd reasons fcr liking them,

» Disliked places snd reazsons for disliking.

W N

» Comfortable as opposed to Uncomfortable places.
4, Dangerous places,

5. Besutiful places.,

6. Noises associated with the environment.

T. Smelle associated with the environment.

8. Two Tasks: (i) Selecticn of features to be shown to a
related child, a relzted Adult, and to
other Adults.

(ii) Selection of a series of Guide Photographs
of the home area.,

The discussion of the results of this enalysis of responses will follow

the above order.

T, Favcurite places and reasons for liking.

As can be seen from Table i., there is a progressive incresse in the
number of Favourite places mentioned as the children get older, with
the girls tending to mentién more features, a factor which occurs with
all age groups in the sample znd as hss been found by other researchers,
(Bishop, 1973, Mathews, I980.) The types of features mentioned compare
favourably with other studies of this kind, although the number of
mentions per feature are lower than those described for example in the
CUULS study undertaken in the United States, (reported in Moore and
Young 1978, p.I06-IIT) which was based upon the analysis of features
shown in maps of 8-I2 year old American children's favourite places.
There were however, a larger number of features mentiored by the
children in this study. (This was slso the case for the two maps
produced for this project, the results of which will be discussed later,)

When the various favourite elements are considered as 'Composites’,
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Table ii.

Favourite Places

Common Total Mention Cn Urban [Total Mention
Features Referenced Rate lans only [Referenceq Rate
Own House 13T 0.29 Cemetry 8 0.04
Green 50 0.IX N'd B'dings 4 0.02
Park 46 0.I0 Market I 3 0.0I
Shops 40 0.09 Sports Hall 2 0.0I
N'd Roads 35 0.08 Comdy Centre 2 0.0I
Own Road 33 0.07 Hospital 2 0.0I
Rec. 32 0.07 Subway 2 0.0X
Sweet Shop 27 0.06 T.A.Centre| I 0.004
Own Garden 26 0.06 Airport I 0.004
Fields 26 0.06 Bus stop I 0.004
Playing Fields 26 0.06 Monastery I 0.004
Named Stores 24 0.05 Adventure

River/Brook' Playground | I 0.004
Stream 22 0.05 Bingo Helll I 0.004
Public House 21 0.05 Dancing Sch. I 0.004
N'd Places Ig 0.04 Cycle Track I 0.004
Woods I7 0.04 On Rural Maps

Trees 7 0.04 Only {

Swimming Pool I6 0.04 Heath 19 0.08
Tracks/Alleys IS5 0.03 Stud 10 0.04
Playground I5 0.03 Stables T 0.03
'Chippy! Iz 0.03 Farms 4 0.02
Church I2 0.03 Cafe 4 0.02
Post Office IT 0.02 Yard 4 0.02
Friend's House II 0.02 Paddock % 0.0I
Comnon | IT 0.02 Police Station2 0.0I
Garage 0.02 Water Tower 2 0.01
Church/Village Windmill 2 0.0I
Hz11l 8 0.02 Market I 0.004
Owa Camp/Derl' 8 0.02 Physical

N'd Buildings 8 0.02 Features I 0.004
Car Parks | 7 0.02 '"The Village' I 0.004
Football Gnd. 7 0.02 Rides I 0.004
Library 7 0.02 'The view! I 0.004
Youth Club 6 0.0I Bug shelter I 0.004
Swings 6 . 0.01 Hotel I 0.004
My '"Area’ 6 0.0I Restaurant I 0.004
Own Room 6 0.0T Cinems, I 0.004
Council Dump 6 0.0I Town Centre I 0.004
School l 5 0.0I YA JOR

Station 5 Cc.0CI COMPOS TTES

Building Site 5 0.01 PIAY PIACES| 268 0.59
Ho? 2 0.01 PERSONAL or

Flats 4 0.0I 2

0ld School 4 0.0I HOMES ITE %9 0.50
Garages (en|bloc4 0.0I SHOPS 104 0.2%
Factories 4 0.0I

Waste/Derelict HORSES etc. 40 0.20
Areas 3 0.0I (Rursl only

Orchards 3 0.0I

Relation's

House 2 0.0I

Meadows 2 0.0I
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TABLE iii. Reasons for Liking particular pleces. (Mention rate,)

COMMON REASONS TOTAL REFS. MENTION RATE
Playing 330 0.67
Sweets T1 0.2
Quiet 67 0.2
Friend's 45 0.1
Shopping -39 0.I
Warmth/Family

Agsociaticns 33 0.1
Cycling 28 0,1
Climbing 28 0,I
Swimming 25 0,I
Food 23 0,I
Swings 21 0.1
Football 20 0.05
Animals I8 0.04
Walking I5 0.03
Lots to do I3 0.03
Watch Sport IT 0.02
Fishing I0 0.02
Reading I0 0.02
Space Invaders I0 0.02
Drinking 7 0.02
Riding{Motor Bikes) T 0.02
Conkers T 0.02
Scouts/Guides etc 6 0.0I
Youth Cluh 6 0,0I
Away from Adults 5 0.CI
Hobbies 3 0.0
Bosting/Canoceing 2 0.004
Skating 2 0.004
Trains 2 0.004
Choir 2 0.004
Bingo 2 0.004
URBAN CHILDREN ONLY
Dancing 3 0.01
Judo 2 0.004
RURAL CHILDREN ONLY
Riding I5 0.03
Watching others 3 0,0I
Places of Interest 3 0.0I
Televigion 3 0,0I
Carting 2 0,0I
Kite Flying 2 0.0I
Scrumping 2 0.0I
Tennis I 0,004
Birdwatching I 0.004
Picnics I 0.004
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Play-places, Personal and 'Home-site'! elements and Shops emerge as the
most positively regerded festures of the environment, These resultis are
similar to those identified in the CUULS project and to Lynch's study
of 'Growing up in Cities!, although the adolescents in Lynch's research
did not consider shops as important as the younger children of this and
the CUULS study. As has also been suggested by Bishop, (1973) it appears
that young children make considerable use of the shops in their environ-
ment, especially the 'sweet shops', It is also interesting to note the
very specific distincticns made by children between the various play -
places that exist in their environment. To some extent this supports
comments by Bishop, (I973) and others, .Uzzell (I976), about the
differences between adult and child perceptions. Lynch had previously
commented, (Luksshok and Lynch 1956,) that adult memories of childhood
play places were often labelled quite simply as the Park, or the Play-
Area, whereas the results cited here offers the Green, Rec, Park, Fields,
Playing Fields, Meadows, Heath, Playground etc. In addition to these,
Car-parks, Garages, Building sites and Council Dumps were mentioned
with play as the main reasocn for liking, The enthusissm for play pleces
is contrary to the low rating described in Maurer and Baxter's (1972)
study.

Evidence offered as reasons for liking a particular place or
feature revealed information of further interest, Clearly,playing is the
mz jor influence, but again the variety of activities aésociated with a
particular place are extensive and clesrly delineated by the children,
as can be seen in Table iii. As hzs already been indicated, shops were
often cited primarily for the purchase of sweets, food or drinks and a
surprising variety of places served this purpose i.e. sweet shops,
fish snd chip shops, post offices, garages and even the local Hogpital
shop. _

The girls of the sample appeared to prefer plsces that offered
peace, quiet and privecy and one also begins to identify the emergence
of more adolescent pastimes especiszlly with the older girls, who cited
'meeting friends' and 'awazy from adults' as major reasons for_liking
somewhere, There are also other sex differences demonstrated vpetween
the types of activity associated with favourite places, with the boys
appearing to refer to more active pastimes in general. One final
distinction was between the urban and rural sub-groups. The urban girls
in particular seemed to enjoy the shopping facility offered by -2 large
city cenfre, whereas the rural boys sppeared to be becoming 'Hooked'! on

the space invaders game.

2. Disliked Places and reasons for Disliking,.

The majority of disliked features and places have a clear association

with the preservation and security of self. Evident in Tablesiv and v ,
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TABLE iv. Disliked Festures / Table v. Reasons for Disliking

338

COMMON NUMBER OF| MENTION RATE| RURAL No. of Mention
FEA TURES REFS FEAT RES Refs., Rate.
NONE 183 4 (Cont)
N'd Roads 58 0.1I3 Conmon I 0.004
Specific Houses3I 0.07 Swings I 0.004
School 20 0.04 Sports Hal I 0.004
N'd Shops 15 0.03 Pit/Dump I 0.004
Passages/ Railway Line I 0.004
Alleyways II 0.02 Toilets I 0.004
Churchyard I0 0.02 Lorry Parkl I 0.004
Garage 9 0.02 Car Park I 0.004
Brook/Fond/ Carrot Wash I 0.004
River 9 0.02 Station I 0-004
At Night 8 0.02 Underpass I 0.004
Play Area T 0.02 Road System I 0.004
Factory 7 0.02 Telephone Ex.I 0.004
Flats 6 0.0I Other ChildrenI 0.004
Public Houses 6 0.0I Paddock I 0,004
N'd Areas 6 0.01 REASONS FOR DTSLIKING--TABIE v,
‘ICOdS 6 O‘O'L O]’ 1 I‘I - r .
Park 6 0.0T grﬁggvs 20. of Lfntlon
Football Pituh 3 0.0I LI SO els, fate
s - . Traffic z8 0.08
Bridge 2. 0.004 Smell 37 0.08
Allotments 2 0.004 Com ieirin *
New Housges 2 0.004 13 Hne
Adults 34 0.07
Green 2 0.004 Fri .
il 0 ightening 31 0.07
Fields 2 0.004 )
Rullying 23 0.05
URBAN CHILTREN Noise I8 0.04
ONLY Untidy 76 0.04
Hospital I 4 0.02 Personzl ExpIl 0.04°
Community Centre ¢.02 At Night/DarkIS 0.C3
Building Site 3 0.0I Dislike it; I 0.03
Subway 2 0.0I Ugly/Dull 7 0.02 -
Rec 2 0.0I Excluded 7 0.02
Restaurant 2 0.0I Neighbours| 6 0.0I
Orchard I 0.004 Glass Z 0.0I
Church Hall I 0.004 Strangers 2 0.004
" Funeral Parlour I 0.004 Boring 2 0,004
0.A.P'S Home I 0.004 URBAN ONLY
Fire Station I 0.004 Tramps 3 0.0I
Derelict Site I 0.004 Derelict 1 0.064
Airport I 0.004 No Friends| I 0.004
Carden Centre] I 0.004 Muddy I 0.004
Market I 0.004 Cold I 0.004
Roundsbout I 0.004 Expensive I 0.004
Telephone Box I 0.004 RURAL ONLY
Dangerous 10 0.04
RURAL CHILDREN Animals 9 0.04
LY Nothing tojd 0.0
Stable 4 0.02 NO ng tojdo7 .03
e owhere to
Stud 3 0.0I
play 6 0.03
Ovn Area 3 0.0I P Faeili
Prees 3 0.0I oor Faci 1t75 0.03
v . 0.0I 1e8 .
Police Station 3 Folluted 3 0.01
Sewer 3 0.0I -
T Police 2 0.0I
Paddock 2 0.0 Schoolwork| 2 .01
Bus Shelter 2 0.0T caco wor .
Own House 2 0.0I
Farms 2 0.0I
Heath 2 0.0I
Water Tower 2 0.0I




is a conscious association between disliking and dangerous elemenits in
the children's environment, (It needs to be recognised that meny of the
comments made refer only to a smell proportion of the sample and that
the most positive response to the question of disliked elements was that
there were NO disliked features.) As with the previous section, there is
an age association demonstrated in the results, but one that works in the
opposite direction i.e., the younger children tending to refer to more
disliked places than the older ones. This is interesting in that one
might have anticipated more to dislike from children with a more .
extended Home-range}ﬁ.e. Older children are likely to be given more
freedom in their environment.) There is evidence from a few responses

of individual's social perception of the environment, (e.g. Glass,

poor rosd surfaces, pollution etc.). There are also indications of

sex differences, with more girls mentioning 'At night', the 'Dark!,

and 'Tramps and Drunks' as reasons for disliking a particular place.

It is the case however, that both sexes describe features as
'Frightening'., More boys commented about 'Adults who complain' as a
reason for disliking somewhere, and the girls sppeared.to be more
conscious of the immediate physical appearance of places, describing
them as 'Dull!,'Dresry', 'Ugly' or 'Untidy'. It was.also interesting
that both boys and girls commented on irritating noises end smells

as factors contributing to their disliking somewhere, prior to their
having to comnent on such factors in the Questiomnaire, which seems to
suggest that they do naturslly consider auditory and olfactory

information in their interpretation of pleces,

3, Comfortable, Uncomfortable and Dangerous Places.

When these characteristics are considered, similar results to those .
already discussed begin to emerge. It is evident that most children are
happiest and confident in their immediate locality. There is evidence

of a limited number of older children beginning to go beyond the immediate
locality,(to swimming pools and the various Parks and Recreation grounds.)
Cirls again make significantly more references to the'Dark', 'Night' and
'Thlit Places', and the '"Woods' zs areas where they are uncomfortable.
More boys seem to have no such fears, commenting that they are happy

and confident everywhere, and that there wasn't anywhere where they

felt uncomfortable. These results are similar to those described by

Lynch (I977), and it was interesting that no reference was made to
disliked areas in the terms described by ladd (I970). Any major differ-
ences between the urban snd rursl sub groups srise primsrily from the
environment in which the children live, and in fact the similarity
between the festures described bty both sub groupc is remarkably high.

For example, 'Traffic' is clearly seen as an important environmental
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TABLE vi. COMFORTABLE PIACES.

TABLE vii JJNCOMFORTABLE PIACES.

COMMON NO. OF | MENTION COMMON NO, OF MENTION
FEATURES REFS. RATE FFRATURES REFS, RATE
Ovmn House 355 0.8 NONE 256 0.6
Own Garden 29 0.06 At Night 62 0.14
Ovm Road 29 . 0.06 Woods/Trees| 31 0.07
Near my 'Area' 20 0.05 N'd Roads 27 0.06
In Bed I8 0.04 Passages/
The Green II 0.04 AlTeys I8 0.04
Own Room 9 0.02 Cemetery 16 0.04
Friend's 8 0.02 Church I0 0.02
Own Den 7 0.02 N'd Buildings 8 0,02
Park 6 0.0I Empty Buildings6 0.0I
Other N'd Rosds 5 0.0I Park 5 0.0
Swimming Pool 5 0.0I Bridge 5 0.0I
Fields 5 0.0I N'd Houses 4 0.CI
With Others 5 0.0 Fields 4 0.01
Rec 4 C.0I Building Site 2 0,004
Schocl 2 0.004 Playground 2 0.004
Police Stztion 2 0.004 River 2 0.004
River | 2 0,004 Bullying 2 0,004
T Factory 2 0.C04
éﬁi@N CHILDREN Dump 5 0,004
NONE 4 0.02 URBAN CHILDREN
Everywhere 3 0.0I ONLY
Other Rooms 3 0.0I Unlit Roads 8. 0.04
Shops 2 0,0T Greens T 0.03
Neighbour's I 0.004 Common 5 0,02
Church Hall I 0.004 Gareges 4 0,02
Cemetery I 0.004 N'd Aress 3 0.0I
Daylight I 0,004 Public Houses 3 0.0I
RURAL CHILDREN Video Cameras 2 0.0I
ONLY Subway 2 0.0I
Church 3 0.0I Crowds I 0.004
Heath 2 0.0I Lorry Park I 0,004
Relation's I 0,004 Swimming Pool I 0,004
Swings I 0.004 Football Gnd. I C.004
Public Houses I 0.004 Mats I 0,004
Cafe I 0.004 URAL CHILDREN
Stable I 0.004 Only
Yarket I 0.004 Alone T 0.03%
v Farms 4 0.02 -
Heath 4 0.02
Police Station 3 0.01
Personal |
Experience 3 0.0I
Railway 2 0.0I
Elec.Sub Stat., 2 0,01
Paddock 2 0.0X
Animals I 0.004
Schodl I 0.004
Gargen Centre I 0.0C4
Coal Yard I 0.004
Out of My Ares I 0.004
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TABIE viii, DANCEROUS PIACES. TABILE ix, BRAUTIFUL PIACES/FEATURES.

CONMMON NO. of | MENTION COMMON No, of MENTION
TFATURES Refs, RATE FFATURES Refs, RATE
NONE 155 0.3 NONE 208 0.46
Roads/Traffic 139 0.3 Woods/Trees 30 0.07
River(s)/Water | 22 0.05 N'd Buildings 23 0.05
Railwa 21 0.05 River/Stream| 2I 0.05
Woods/Trees I7 0.04 Owvn House I8 0.04
Building Site I6 0.04 Fields I8 0.04
Alleys/Tracks 11 0.02 Church I7 0.04
Gas/Electricity Gardens I3 0.03
Installations 9 0.02 N'd Roads I2 0.03
Derelict B'dings 8 0.02 Green(s) 1T 0.02
At Night 6 0.0I Own Area 9 0.02
Lorry Park 5 0.0I Own Garden 8 0.02
Park/Green 4 0.0I Park 7 0.0I
Rec 2 0.004 Churchyard T 0.0I
Sand Pit 2 0.004 Rec 6 0.0I
Car Park 2 0,004 Specific Houses 5 0.CI
URBAN CHILDREN Public Eouses 5 0.01I
QNLY Flowers 4 0.0TI
Whsrehouse/Factory T . 0,03 Scheol 3 0.01
Playground l 6 0.03 URBAN CHILDREN
Play Egquipment 4 0.c2 ONLY
Strangers/Drunks 4 0.02 Common 6 0.03
Public Houses 3 0.0I Shops 5 0.02
Quarry/Pits 2 0.0I Bowling Green 2 0.0I
Subway/Tunnel 2 0.01 Playing Fields I 0.004
Market I 0.004 RURAL CHILDREN
lieadow I 0.004 ONTY
Fields I 0.004 Heath I7 0.07
Lock I 0.004 || Stables/Stud 9 0.03
Airport I 0.004 Horses 7 0.03
Fire Station I 0.004 Views 5 c.,02
RURAL CHTILDREN Footpaths/walks 5 0.02
ONLY Bridge 2 0,01
Farms/Barns 6 0.03 Rece Course | I Cc.CI
Stud/Stables 6 0.03 Paddocks I 0.004
Garages 4 0.02 Own Den I 0.004
Junkyavd/Dump 4 0.02 Thatched Garzge I 0.004
Horses 4 0,02
Sewer 3 0.01
Hesth I 0.004
Water Tower I 0.004
Other Animals(Buli)I 0.004 !

This tabulation demonstrates a feature which emerges throughout the
questionnaire responses, that what is besutiful, comfortable and
attractive for some is dangerous snd uncomfortadble for others. This
reinforces the belief that the circumstances in which a place is
experienced or the context in which it is considered is fundamental
to one's perception of it.
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hazard by many children, as are the woods and the river. It is of note
that more rural children commented on the 'Railway' ss dangerous,
probably as a result of the open nature of Railway systems in the country.
As 3 result Railway lines are more accessible and there is less 1likli-
hood of being observed. A further interesting difference in the features
described as dasngerous, was reference to 'Strangers' or 'Drunks’',
especially at night, which was particularly noted by the Urban girls.
(Each of the references to this category wss supported by descriptions
of personal experience or local knowledge which categorised tﬁém as
dangerous. ) wore
As with the last secticn, there/many children who felt that there was
no denger in the area where they lived, snd this was true of both boys

snd girls and urbsn and rural sub-groups.

4. Beautiful Places,

The enalysis of responses in this section revealed that in general the
girls of the sample described more features of their environment ss
besutiful, and this was confirmed for all sge groups in both rural

and urban sub-groups. The differences between the sexes were relatively
small, but it was evident that the girls were able to identify something
of beauty where they lived. Similarly there were fewer girls who said
there was nothing that could be thought of in this wsy in the area where
they lived. In general the type of features included by both sexes tended
to be similar, with minor exceptions. (For exsmple, only the girls
described 'Fields' as things of Beauty.) Comparison between.the rural
gnd urban sub-groups revealed that the rural group tended to refer to a
slightly wider range of beautiful elements, perhaps indicating the
difficulties of identifying beauty in an urban setting for children of
this sge. Other studies by Lynch (I977) and Uzzell (I976) have
identified a similar range of responses to questions about beauty in

the environment of children.

5. Noises snd Smells associated with the Environment,

Despite the fact that researchers suggest that sn environmental image
will contain associated noises and smells, there is little evidence of
sttempts to identify what these might be. The results of the analysis

for this study revealed how perceptive some children are when the

senses of sound and sight are called upon. (As can be seen in Tables x
and xi)

Although many children failed to respond to this section of the Question-
naire, or merely suggested that no sounds or smells came to their mind
when they thought of the area where they lived, those who did respond

produced a most interesting range of answers. As was suggested in
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TABLE X. NOISES ASSOCTATED WITH

TABLE XI., SMELLS ASSOCTATED WITH

nry

o~ AN

ENVIRONNENT

THE ENVIRONMONT

COMIMON NO, OI'l MENTION COMMON NO. OF{ MENTION
FeA TURES REFS. | RATE FEATURES REFS RATE
Traffic I26 0.28 NONE 211 0.46
NONE 125 0.28 Horses 67 0.1I5
Animals 61 0.1I3 Fish & Chips 23% 0.05
Children's Smoke/Bonfires | 21 0.05
Voices -1 32 0,07 Petrol/Diesel | I9 0.04
Trains 28 0.06 Cooking I7 0.04
Adult Voices 20 0.05 Exhaust Fumes I6 0.03
Birds I4 0.03 Animals I3 .03
Building/Rozd Rubbish/Refuse | IO 0.02
Works I2 0.03 Cut Grass 9 0.02
Football Crowd | II 0.02 Flowers 9 0.02
Wind I1 0.02 Farm Smells 8 0.C2
Trees II 0.02 Sewa ge 6 0.0I
Music 6 0.0I Cafe?ﬁestaurant 4 0.01
Church Bells 6 0.01 Gasworks 4 0.0I
Factory 5 0.0I River 4 0.0I
River 4 0.0T Pubs/Beer 3 0.0I
Garage 3 0.0I Drains 3 0.0I
Neighbour's -3 0.01I Paint 2 0,004
Tree Cutting 2. 0.004 URBAN CHILDREN
Lucks 2 C.C0 ONLY
URBAN CHILDREN Baking 6 0.03
ONLY Tar 3 0.02
Aircraft I7 0.04 Laundry 2 0.0I
Pub Neises 5 0.02 Swimning Pocl 2 0,0I
Ambulances 3 0.02 Dogs I 0.004
Footsteps 2 0.01 Glue I 0.004
Tennis Courts 2 C.0I Cut Wood I 0.004"
School Bell 2 0.0I Builders I 0.004
Rain I C.004 Tobacco I 0.004 -
Ice Cream Vans I 0.004 Fresh Air I 0.004-
Fire Bell I 0.00 Crons (Allotment) I 0.004
RURAL CHILDREN RURAL CHILDKEN
ONLY ONLY
Borses 35 0.07 Pigs 5 0.02
Farm Machinery I4 0,03 Factory 4 0,02
Dogs 4 0.02 Garage 3 0.0I
Chickens 3 0.01 Paraffin I 0.004
Pigeons 2 0.0I Apples I 0.004
Cows 2 0.0I Chickens I 0.004
Heating System 2 0.0I Coal Yard I 0.004
Quiet 2 0.0I Toilets I 0.004
Motorway 2 0,01 Fertiliser I 0.004
Dry leaves I 0.004
Church Clock I 0.004
Telephone I 0.004
Choir I 0.004
Swings I 0.004
Geese I 0.C04
Pheasants I 0,004
Turkeys I 0.004

343




in response to dangerous environmentel featurss, 'Traffic! was the most
regularly identified noise, folowe d by the noises of snimals. Of
particulsr interest here was the tendency of urben children to use the
generic term 'animals' or just Dogs and Cats, whereas the rural children
distinguished a considerable variety of animal noises. This was also
demonstrated when the smells associated with an environment are considered.
Horses were mentioned by a fairly large section of the sample, especially
the rural children. It is also possible to identify the influence of
immediate or reasonably recent experience in the responses. (e.g. Bonfires,
Paint.) Tt is also possible to reinfonce earlier comments about the
importance of food in the minds of many children with refarences to

'Fish and Chips','Cooking', and 'Baking'. Finally the effects of

'Traffic' in a nasal sense is demonstrated in references to 'Petrol/

Diesel! smells and to 'Exhaust Fumea!,

6. Two Tasks.
As a finasl element of the Questionnaire, the children were presented
with two tasks which required them to consider their knowledge and
en;ironmental preferences in terms of others. The first task asked
them to select what features or places they might sﬁow to a related
child, (probably of the same age as themselves) a related adult and an
unknown adult. The analysis of the detail c¢f these results can be seen
in Tables Xit and XI11)
A progressive increase in the number of features mentioned is demonstrated
as the children get older, thus the children I2+ suggested more features
for each category, and as has previously been indicated, the girls'tended
to offer more suggestions than the boys. It was 2lso the case that more
features were listed for showing to a related child than to either adult,
énd that generally more features were suggested for the related adult
than for the visitor, as might have been expected.
When the .features themselves are considered, the appropriateness of
selection becomes apparent, thus a related child is more likely to be
shown the House , Bedroom or Road, Local Play places or secret places.
Similarly a related adult is more likely to be shown 'Our House! or
'the same as a related child', althongh the sim ilarity of features
selected for a known and unknown adult is comparatively high, suggesting
that children find it easier to consider such selecticn in their own
terms. The features identified as appealing to adults seems to bear this
out to some extent, for example there is a high incidence of 'Landmark!
type elementg in Iynch's terminology.Thus shops, Pubs, Churches, Schools
and Named Buildings receive support. Some of the features listed do not
immedistely appear appropriate for example, 'The Bus Station','The Post
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TABIE XIT, COMMON FEATURES TC BE SHOWN TO A COUSIN, A RWIATED ADULT
AND A VISITOR,

COMMON NO. OF |MENTION}COM/ON NO. OF| MENTION} COLIION NO. OF {MENTION
FEATURES REFS RATE, FEATURES {REFS., RATE. TEATURES REFS. |[RATE,
TO COUS TN, T0 REL'N, TO VISITOR
Cwn House 122 0.27 |Shops 95 0.2 |Shops 96 0.2
Shops 116 0,25 §A1l Round 83 -0,I8 A1l Round 93 0.2
411 Round 60 0.I3 | Owvn House T 0.I7 {Own House 55 0.I2
Green 44 0.I {(Church 48 C.IT IN'd Roads 48 0.1
Schools %9 0.I {Pub 48 0.II ySame as Reln. 46 0.I
Park 28 0.I {}Schools 44 0.I |{Schools ] 44 0.1
Secret'Plac?s 36 0.I [Sames as Church 44 0.I
Church 34 0.1 Cousin 37 0.I W'd B'dings 35 0.1
Playing Fie}ds 30 0.I |Other Roads 25 C.05 |[Pubs | 3T 0.1
River 30 | 0.I }Town/Shop |
Swinming Pool 29 O.I Centre. 22 0.05 ||Town Centre 30 0.I
Rec. 26 0.06 {0ffer a map/ Park 30 0.I
Other Roads 21 0.05 Ask them ID 0,04 IRiver 22 0,05
Pub 20 | 0.05 |own Garden I8 0.04 {Sites/land-
Own Garden I9 0.04 {N'd B'dings I7 0.04 marks I8 0.04
W'd Buildings I9 0.04 |River FS I7 0.04 {Ovn Garden I3 0.03
Ovm Road | I7 0.04 |N*d Places I5 0.03% [Playing F'ds I3 0,03
Friend's House I7 0.04 |Green 14 0.03 [lAsk/Show Yap I3 0.03%
Common | T 0.04 |Park 14 0.03 [[Cther Houses 12 0.03%
Alleys/Trecks I5 0.03 | Library IC 0.02 lywimming Poolll 0.02
Fields I5 0.C3 [ Fields IC 0.02 ||Play Areas IT 0.02
Woods Ia 0.03 IPlaying F'ds 8 0.02 [[Common I 0.02
Town Centre I4 0,0% IWoods T 0.02 |IOvm Area 9 0.02
Ask/Show a wap I3 0.0% |Oovm Road 7 0.02 |{[Green 9 0,02
Play Areas ' » 0.03 |Sites/lend- Post Office 9 0.02
N'd Pleces IT 0.02 marks 7 0.02 {IStation 8 0.02
Village/Church
Hall ¢ 9 0.02 |Post Office 6 0.0I {{Hospital 8 0,02

Animals/Pets 8 | 0,02 |Animals/Pets 6 0.0 |l Graveyard 7 0,02
Own Room l 8 0,02 |Station 5 0.0I {{Own Rozd T - 0.02
Garages 8 0.02 |Hospital 5 0.0I {iGarages T 0.02
Sites/Iandmarks 6 0.0T | Cemetry 5 C.0T ||Alleys/Short-
Flats | 5 0.0I }Factories 5 0.0I cuts 6 0.0I
Sports Centre 5| 0.0I |Play Areas 5 0.0I [|Fields I 6 0.0I
Station 5 0.CI JPost Box 4 0.01 ||Police Station5 0,0I
Trees 4 0.0 |Friend's Car Park | 4 0.01I
Pactories 4 0.0I House 4 0.0I {Building Site 4 0.0I
Post Office 2 0,004} Common 4 0.0f ||N'd Places 3 0.0
Relation's Chirch Hall 3 0.0T |[Post Box 2 0.004

House 2 0.004|Bowls Club 3 0.0I
Cafe 2 0.004{A11leys/Short 3 0.01
Garden Centre 2 0.004 Cuts 3 0.0I
Farms 2 0.004{ Own Room 3 0.0I
Police Stat}on 2 0.004

i




TABIE XII (cont.) FEATURES SHOYN TO A COUSIN, A REIATED ADULT
AND A VISTIOR. UABAW CHILDREN ONLY.

COUSIN NO OF | MSNTION jADULT NO. OF | MENTION §VISITOR NO., CF | MENTION
REFS RATE REIATION |REFS RATE REFS RATE
I'd Buildings I2 0.05 N'd Buildings I4 0.06 N'd Buildings 21 0.09
Football Gnd. 9 0.04 Maseums 10 0.04 Rec IT 0.05
Library T 0.03 Football Gnd., 5 0.02 Post Box T 0.03
Youth Club 6 0.03 Youth Centre 4 0.0I Library T 0.03%
Hospital 4 C.0I Swimming Pool 3 0.0I Bus Stop 6 0.03
Graveyard 4 0.0I Stables 3 0.0I Mas eum 6. 0.03
Museums 4 0.0I Rec 2 0.0I Bowls Club 4 0.0I
Swings 3 0.0I Police Station 2 0.0I Airport 3 0.0I
Building Site 3 0.0I Toilets 2 0.0I Factories 3 0.01I
Post Box 2 0.0I Doctor 2 0.0I Doctors 2 0,0I
Toilets 2 0.0I Bus Stop 2 0.0I Youth Centre 2 0.01I
Market Place 2 0.0I Phone Box 2 0.0I Toilets 2 0.0
Cinema 2 0.0I Swings I 0.004 |Swings I 0.004
Airport I 0.004 |larket Place I 0.004 1{Sports Centre I 0.004
Subway I 0.004 (Commmnity Commumnity
Community Centre I 0.004 Centre I 0.004
Centre I 0.004 [Cinema I 0.004
Bowls Club I 0.004 lGarden Centre I 0.004
Adventure Garage I 0.004
Playground I 0.004 {Dentist I 0.004
Ileadows I 0.004
T.A .Centre I 0.004
Bus Stop I 0.004
Phone Box I 0.004
TABLE XII (con%.) FEATURES SHOWN TO A COUSTN, A RELATED ADULT
AND A VISITCR, RURAL CHILDRENW ONLY,
COUSIN NO, OF WMENTIOW§ ADULT NO. OF| MENTION§ VISITOR |NO. OF | MENTIONW
REFS. RATE REIATION | REFS RATE REFS | RATE
Heath 20 0.09 Heath I8 C.08 Heath I8 0.08
Stud/Stables 20 0.09 Stud iI 0.05 Stud/StablesIs 0.08
Horses I2 0.05 Horses II 0.05 Horses | 7 0.03
Own Area I0 0.04 Race Course 4 0.02 Race Course 4 0.02
Trains 6 0.03 Meadows 4 0.02 Hotel | 4 0.02
Paddock 3 0.0I Farms 3 0.0I Village 11 4 0.02
Yard 2 0.0I Relation's Paddock 3 0.0I
Fish & Chip House 2 0,0I Woods 3 0.0I
Shop 2 0.0I Hotel 2 0.01 Farms 3 0.0T
Court House I 0.004 § Paddock 2 0.01 Garden Centre2 0,01,
Bridge I 0.004 § Yard 2 0.0I Trees 2 0.0I
Hotel I 0.004 § Trees I 0.004 | Fish & Chip
Caravan I 0,004 | Orchard I 0.004 Shop! 2 0,01
Car Park I 0.004 § Trains 1 0.004 | Friend's Hse,2 0.CI
Race Course I 0.004 § Bridge 1 0.004 || Cinema I 0.004
Fish & Chip Bridge I 0.004
Shop | I 0.0C4 | Yard I 0.004
BuildingSitel 0.004
Bug Station I 0.004
I
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TABLE XIII, PHOTOGRAPHS SWLECTED FOR INCUJSION IN A GUIDE BOOK OF THE
CHILDRSN'S HCITZ ARWA,

C OMMON NO. OF| MENTION)! URBAN NC., OF} M=NTION|iRURAL NC, OF | MENTION
FEATURES REFS RATE TRA TURES REFS | RATE FEATURES | REFS RATE
ONLY ONLY
Church I22 0,27 N'd Buildimgs 46 0.21 Stables/Stud 47 Cc.2T
Shops I02 0.22 Common 23 0.1 Heath | 42 0.I8
Own House 99 0.21 Rec I5 0.06 |Clock Tower 40 0.I7
School 84 0.2 Museums 7 0.03 |iRace Course 31 0.14
Public Houses| 68 0.2 Library 6 0.03 | Horses 25 0.II
N'd Roads 68 0.2 N'd Areas 6 0,03 |[Farms I0 0.04
Town/Shopping Swings/ 6 0.03 |IN'd Buildings 8 0.04
Centre| 56 0.I3 Play Areas Physical
Park 55 C.I2 Airport 3 0.0I Features 8 0.04
Other Houses | 48 0.IT Lake 3 0.0I {Broock 6 0.03
Green 4% 0.I Youth Centre 3 0.0I |[Vater Tower 6 0.03
River 41 0.I T.A.Centre 2 0.0I |Paddock | 5 0,02
Woods 31 0.1 Boat Yard 2 0.01 1d Station 5 0.02
Playing Fields 30 0.1 Flets 2 0.0I }Windmill ! 4 0.02
N'd Buildings| 29 0.1 Health Centre 2 0.CI | Jockey Club 4 0.02
Station/RailwayZB 0.1 Community Cntr.2 0.0I [ Ford 3 C.0IL
Fields 'l 27 0.06 Youth Centre 2 0.0I {{Other Animals 2 0.01
Swimming Pool! 26 0.06 TM.C.A. 2 0.0I | Farm Machinery? 0.0I
General/Aerial Sports Hall 2 0.0I |[Memorial 2 0.0I
Views , 26 0.06 . [ Tech. 2 0.0I [ Motorway 2 0.0I
N'd Areas 24 0.05 Subway I 0.004 Il Ovm Den I 0.004
Own Road 21 0.05 Market I 0.004 || Orchard I 0.004
Gardens 21 0.05 Galleries(Art) I 0.004 | lMeadows I 0.004
Pond 9 0.04 Monestry I 0.004 ||Bank I 0.004
Own Garden b I5 0.03 Fen I 0.004 || Fish & Chip
Football Groundl4 0.03 Bus Shelter I 0.004 Shop I 0.004
Footpaths/TrackIB 0.03 Lock I 0.004 i Yard I 0.004
Church/Village Nursery I | 0.004 :
Hall 13 0.03 Dcctors I 0.004
Churchyard IT 0.02 Garden Centre I 0.004
Factories IT C.02 Bzth House I 0.004
Bridees T 0.02 ’
Playground 10 0.c2
Post Office 9 0.02
{ospital 9 0.C2
Trees 8 0.02
Garage(s) 7 0.02
N'd Places 6 0.0I |~
014 Primary )
School ' 6 0.01
Police Station 5 0,0X
Hotel/Restaurant5 0.0I
Cinema/.heatre 4 0.01
Allotments 4 0.01 -
Council Dump 4 0.01I
Fire Station 3 0.0
Building Sites 2 0.004
N'd People 2 0.004
Tennis Courts 2 0.004

347



Office', or 'The Post-Box'. Follow up questions, either whilst completing
the Questionnaire, or in the follow up interview always provided en
extremely logical explanation for their inclusion,

Any differences that emerged between the urban and rural sub-groups

can be attributed to the availability of certain features in each environ-
ment, and the numﬁer of features commonly mentioned was quite high.
Similar findings emerged in the analysis of Task 2, which required the
children to select 5 feastures or places for inclusion in a Guide-Book

of the arese where they lived. Again many of the children were most thought-
ful in their responses to this task and reference was made to gll of the
features previously included in the Questionnaire responses. In all,IO3
different festures were mentioned as can be seen in Table  xiii

end it was again the case that urban and rural differences arose from

the different natures of each of those environments. As with Task I, a
progressive increase with age  in the mumber of features included is
demoﬁstrated, with considerable similarities in the number snd type of
festure mentioned by boys and girls. When the features are considered

in rank order of mentions there is further evidence of the emphasis
placed by children of this age on 'landmarks'. Churches was the most
popular inclusion. 'My House' also emerged ss a strongly surported
Guide~Book inclusion, confirming yet again the importasnce of the
immediate locality and personal homespace for these children. Shops

were 2lso confirmed in their importance, especially for the girls, -

(The urban girls particularly).

Meny of the comments made here were further demcnsirsted when the tﬁo
msps , (of the Area where the children lived end of their route from

Home to Schocl) were analysed for the type of features which were

included.

3, Mop Analysis.(Feeture Inclusion) ( TABLEZ XIV)

When the maps are considered for the number of features mentioned by the
children, an increase in the number is again demonstrated with age,
although the differences between the II+ and I2+ sge groups szre small,
The differences between these two groups and the results of the younger
children provides some evidence of the developmental nature of
Environmental knowledge discussed in the text of the thesis, or
alternatively may be associated with changes in parental attitude at about
the time of traditional primary/secondary transfer. (It needs to be
remembered that the children in the rural school were in a middle shool
and therefore did not physically change schools, yet their results
indicate & trend similar to that of the urban children who had changed

school, and who now had to travel further distances to get to school. )
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The Table below also identifies a factor of importance by which to
compare the two mapping tasks. In all cases the Area maps included more

detail, psriicularly when you consider the maps of the girls of the sample

BOYS GIRLS
10+ IT+ I2+ I0+ IT+ I2+
ROUTE NAPS 51 62 62 41 59 63
AREA MAPS 55 70 81 63 17 89

Number of Features mentioned on the laps.

The greater detail included on the area msps and indicated in the above
table is probably sssccisted with the importance of the immedizte environ=-
ment to the children which wes mentioned esrlier,'The Home-Site Princple!
described by Moore and Young (I978) and Bart (I979). The differences
between the maps may slso be a direct result of the nature of the two
tasks, a factor which was raised in Chapter 5 and was previcusly hinted
at by Sieverts (I967) in his study of children's perception of Berlin,
During the route from home to school either comparatively little
attenticn is paid to the environmentel detail which is passed, or
alternatively and probably more likely, that there is so much detail

that individuals are more selective about what they attend to, an

example of Calland'S (I973) Distance-Decsy principle.

When tre number of festures are considered in terms ofvdifferences
between the urban and rursl sub-groups another interesting factor emerges
especially when the Route Maps are considered. The Rurel children appear
to include more detail on their maps as can be seen in the tabulated

results below

BOYS GIRLS
10+ | I+ | I+ 0+ | I+ | To= ]
URBAN MAPS 25 39 41 25 34 43
| RURAL MADS 36 44 42 29 42 50

Number of Different features included on the Route lMaps

_by_the Urban and Rurel Sub-groups.

The results of this analysis suggest that the longer route undertaken
by many of the rural children, many of whom have to travel in to school
from some distance, allows the possibility of more environmentai detail
to be considered and seems to contradict the points made above and the
comments of Downton (I973) who suggested that the length of route to
school could effect attention to detail,

When the features themselves are considered there are considerable simil-

arities demonstrated between the groups in the kinds of features attended
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TABLE XIV. A COMPOSITE ANA

r

4l

SIS OF THE FEATURES SHOWN ON THE ROULE

AND ARWA I‘i’IAPSO

COMMON MENTION COMMON MENTTION) URBAN MENTION | RURAL MENTION
FEATURES RATE FEATURES RATE | FEATURES RATE | FEATURES RATE
(cont.,) ONLY ONLY
ROADS 0.8 Town/HMarket Colleges 0.0%3 |Clock Tower 0.2
Own House 0.6 Centre 0,02 || School .Hz1ll} 0,03 |iHeath 0.1
School 0.5 Playground | 0.02 || Nursery 0.0I [[Stud 0.1
Other Houses 0.3 Library 0.02 |Youth Hostel 0.0I ||Stables 0.1
Shops 0.3 Hotel 0.02 ||Technical ' Farms 0.03
Roundabouts 0.3 Fire Stetign 0.02 College! 0.,0I (014 Station 0.03
Parks/Greens | 0.2 |Pond/Lske | 0.02 | Commmity Crain Silos 0.03
Public Houges| O.I Churchyard] 0.0I Centrel 0.0 [IPaddock 0.02
Mamed Arezs 0.I Subway/Uhder- Footbsll Gnd.0,0I [Physical Features0.02
Bus Stops 0.1 Psss 0.0I {|Named Garden 0.0I |Street Signs 0.02
Church 0.1 Hogpital 0.01 ||Gas Works | 0.0I Yater Tower 0.02
Garages/Petrol 0.1 Building Site0.0I ||Tennis Courts0.0I {Yard 0.0I
Trees 0.I | Own Camp/Den 0.0I ||Off License| 0.0I [|Barns/sheds C.0I
Footpaths 0.1 Station 0.0T Pits/Quarry 0.0I {Men's Club 0.01
Bridges 0.1 AMlotments | 0.0T ||Science Labs 0.0I ||One Way System  0.0I
Zebrs Crossing 0.1 0ld Peoples Workshop | 0.0I [lBy Pass 0.0I
Fields 0.04 Home | 0.0I {G.P.0.Sorting lMemorial 0.01
Car Parks 0.04 | Sports Haii 0.0I 0fficel 0.0 |IGarden Centre 0.0I
River 0.04 Youth/Activity Bingo Hall 0.0 |iICaravan Centre 0.01
o3t Office 0.04 Centre 0.0I | Launderette’ C.0I Gas/Electricity
N'd Buildings| 0.04 |Cwn GarageA Nature Reser- Installations0.0I
Jwimming Pool| 0.04 |Parking Space0.0I ve 0.0I |[ICafe 0.01
Gardens 0.C4 | Bowls Club, 0.0I || Lock 0.0I ||Moat 0.0I
Factories 0.03 Offices 0.01 || Msarket Place 0,01 Car Wash C.0I
Sports Field 0,03 | Animsls 0,0I |{ Dentist 0.0 [llAnimel Research
Friend's House 0.03 |Vehicles C.0I || Doctor 0.0 Centre 0.0I
Rgilway Line 0.0% |Mill 0.07 |{Multi-Storey Ancient Monument 0.01
Personal Detzil0.03 |Bus Station 0.0I Car Psrk 0.0I |[Horse Crossing 0.01
Telephone Box| 0.03 | Toilets 0.0I || Bath House | 0.004 |jFord 0.0I
Swings 0.02 | Bench 0.01} Theatre 0.004 ||Telephone Ex. 0.0I
Other Towns/ Nurses Home C.OI j|Pavillion 0.004 ||Bus Shelter 0.004
Villages 0.02 | Derelict/ Dog's Home | 0,004 ||Greenhouses 0.004
Traffic Lights .02 Vaste 0.0T ||%Wood Yard 0.004 |{?rivate Road 0.004
Post Box 0.02 | Bank 0.0 |} Golf Club 0.0604
Woods 0.02 | Vets 0.0I i Signal Box | 0,004
Flats 0.02 | Lorry Park! O,O0I||Airport 0.004
Police Station 0,02 | Council Yard 0.0I| Traffic
own Garden 0,02 Lamp Posts 0.0T Bollards 0.004
Orchard 0.CI
Garages 0,01
Village/Church
Hall 0.0
Sewer/Sewage
Works | 0.0I
Electricity

Sub Station 0.01

Cinems | 0.01

TOTAL NUMBER OF DIFWERENT FEATURES SHOWN ON FACH OF THE MAPS
Total number]| Common [Urban | Rursl
of Features Featured Only | Only
AREA MAPS I29 67 3I 31
RATE NMAPS 99 48 32 9
COMBINED I39 76 32 31
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to by children of this age. Roads emerge as the most regularly included
map element in both maps confirming the importence of 'paths' in
children's perceptions of the structure of their environment, as Ladd
(1970) found. The children's own house slso achieves a high mention
rste offering further evidence in support of the 'home-site principle!
mentioned earlier; snd as was_ demonstrated in the questionnaire, shops
and play plsces were also regularly included in the maps. Many of the
features listed could be categorised in Lynch's terms as Landmarks and
as Bishop (I973) comments they tend to be those of the greatest significance
to them rather than btecause of architectural significance, It seems
therefore thst pathg,nodes snd landmarks are the dominant structursl
elements of the maps , and this finding is similar to that discussed

in other similar research egnalysing recall sketch maps for children
within this age range.

When the results are compared with similar studies, notably the CUULS
study mentioned earlier, comparison with Table xxviv indicates that
more features were included in the meps of this sampie, and that there
are some cbvious culturel differences. It is still the case however
that the dominance of Home-site, playplaces end the shops is apparent
{for both samples despite the different culturel backgrounds.

The rural children's inclusion of vegetative/farming elements seems

to compare with the findings of Maurer snd Baxter (I972), where their
sample of multi-ethnic 7-I4 year clds rsnked Grass, Trees and Flowers
nignly (by 42%, 52% and 22% of their sample respectively), whereas
their results of 90% reference to Houses, 70% references to Homes

and 69% references t0 Streets compares favoursbly with the results’ of the
full sample. One obvious difference is similar to that identified by‘
Moore and Young (I978) when they compared Maurer and Baxter's findings
‘with those of the CUULS study, and that was the low renking of 'play-
piaces' in the Maurer and Baxter sample, although thglégf ?eferenqe to
®" if other

studies are anything to go by. However the Berkley Park Use Study

streets could well be included within the purvue-of P

(Mason et al 1975.) presents evidence that children snd adolescents are
the predominent users of paqks. In 5 out of 6 psrks they monitored,
under I9's represented more than 79t of the user population. In half
of these, 6-I2 year olds were the most dominant users. The results of
this study would seem to suggest that I0-I3 yeer old British children
also make considerable use of such places.

The number of references msde by children in this study to many of the
elements listed is often small, beyond the festures already discussed.
This may perhaps suggest thst individusls vary more than hes previously

been suggested in the features that they perceive to be of importance-
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Number of Mention
2 Place clements mentions rate
R 1 Child’s own house 210 .79
B 2 Through strects 209 79
9 3 Child’s mention of self 174 .66
4 Friends/relatives home 127 .48
| 5 Child’s school 105 40
i 6 Child’s friend(s) 94 .35
N 7 Store(s) - 93 .35
8 Comumunity park . 90 .34
i 9 Single trees 82 3t
10 Lawns 82 31
11 Fences 70 26
112 Playground/schoolyardlequipment 70 .26
13 Traffic 69 .26
14 Community buildings 09 26
15 Dwellingsiapartments 61 .23
16 Neghborsisitter’s house 57 22
417 Yo:d for play/stoop 57 .22
113 Durtrsand/graveltanbark 56 .21
819 Creekistream 55 .21
§20 I'rmisishortcuts/paths/alley 53 20
#2! Sidewalks 51 .19
21 Child's parents 51 .19
823 Swunmng pool 47 13
§24 Spoits field 47 .18
j25 FLI mountains 4¢ 17
26 Dead-ends/driveways - 45 17
27 Cmld's siblings . 44 47
28 Bu:lding interiors 43 .16
29 Sperts playing court 41 .15
30 Topoaraphy 38 14
31 Shrubs 38 .14
32 Buses’BAR1/stops 37 14
33 Tall grassrweedsfleaves 37 14
34 Climbung trees 36 14
35 Tree clusters 3z A2
35 Ch.ld’s relatives/other adults 31 .12
37 Cass'dogs 30 1
38 Chmatic conditions 29 s 11
39 Agricultural land 27 .10
40 Fortsiclubhouses 25 .02
41 Water Play ) 25 .09
42 Fruiting trees/vines 25 09
43 Recks 25 .09
434 R waonal parkifairground/campground 24 03 )
45 Vacant lovland under development 2 09
46 Railroad 23 .09 i
L-ﬁ Parking lut 23 .09
4% Misc cuildings/siructures for playing 23 09
49 Shopping/commenrcial strip 22 .08
50 Fendfakeireservoiriocean 22 .08
51 Gas station 19 .07
52 Fishiaquatic life 19 o7
53 Bnidges/tunnels 18 .07
51 Dut roads 18 .67
55 Flowers 18 .07
56 Treehouse 18 07
§57 Garden 16 .06
58 Skating rink/bowling alley 16 .06
59 Church 16 06
60 Wild animals 16 .06
61 Shopping center/plaza ‘ 15 06
62 liorses 14 .05
63 Abzndoned buildings/structures 14 .05 |
64 Farm anumals 13 .05 |
65 Wild birdsfinsects 13 .05
66 Movie theater/drive-in 10 .04
67 Tree-swing 10 .04
68 Other domestic animals 3 .03
69 Secrethiding places 7 .03
71 Asphalticoncrete [ .02
71 Woodland 5 .02
L72‘Culv¢3r9 or stream 2 .01 J

THE 'CUULS’STUDY : AMERICAN 8-12 YEAR OLDS N=265
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in their environment. Although, as found by Bishop (I973), regular
reference was made to such features as pubs, post boxes and offices and
to telephone boxes, whereas contrary to the findings of Bishop, churches
and schools were regularly included.

One final factor concerned the differences between the rural and urban

sub-groups. Ag might be expected, the rural group made more reference
on their meps to festures like woods, trees snd fields. On the other

hand, the urban group included more detail about the street furniture
and especially to features like traffic lights and zebra crossings,
which sgein reinforces the experientisl nzture of environmental
knowing and the subseguent influence on a representation of that

knowledge in a recall sketch map.

— o — —— —we
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APPENDIX 3.

Criteria adopted for the analysis of the

Maps produced by the Sample,



The following criteria were adopted for the main analysis of the recall
sketch maps produced by the children in the sample., There were 5 elements
in this analysis, each of which was derived from the literasture and

adapted for the purposes of this study.

The five elements of the analysis were as follows:

I. An analysis of the area depicted on the map in terms of
its EXTENT. (This section was only considered in relation
to the map of the area where the children lived,)

2. An analysis of the degree of ABSTRACTION demonstrated in the
maps. (i.e., How far they considered ccnventional mapping
techmiques in terms of symbolisation particularly. A1l of
the children in the sample had had some experience of
maps as part of the school curriculum, although obviously
some had had more than others.)

%3, An enalysis of the PERSPECTIVE adopted by the mappsr,

(i.e, How far Qere they able to separate themselves from the
activity ,'disembed' in Witkin's terminoliogy, and adopt

the overhez2d perspective associated with conventional
mapping. )

4+ An analysis of the ACCURACY or Quality of the map.

5. An analysis of the STYiE adopted in the map..

(Categories 2 to 5 were applied to both of the maps
produced by the children, whereas as has already been
indicated, Category I applied only to the map of the
Area where the children lived.)

AREAL EXTENT,
A small pilot study undertaken prior to the full study had demonstrated

differences between relatively Field Dependent and Field Independent

individuals in their responses to drawing a map of the area where‘they
lived, especially with respect to the dimensions of that area. In the
discussion of the derivatives and associated characteristics of the
dimension identified by Witkin it has been suggested that Field
Independent subjects demonstrate greater independence, and are more likely
to be given greater freedom by their parents to develop this independence,
If this is so, it might be hypothesised that this would be demonstrated
in their more extensive expioration and knowledge of their locglity,

which would be reflected in any representation of their 'home area' as,
for example in a recsll sketch map. Such individuals would see their

home area as more extensive therefore than those who might be classified
at the opposite pole cof the Field Dependence/ Independence dimension,

This hypothesis was investigated by analysing the maps in the terms
- 354



described below, It was slso investigated in the Questionnzire completed
by the whole sample, and in the Interview with the Follow up sample

who represented the extremes of the Witkin dimension within the sample.
The sub divisions of this category are similar to those employed by
Klett and Alpaugh (I976) in their analysis of the 'Scale' of maps

of the San Pernando Valley drawn by children aged 63 years, 9% years and
105 years. Their sub-divisions of cognitive map analysis into the
dimensions of SCALE, PERSPECTIVE and ABSTRACTION is derived from the
work of Blaut and Stea, (Blaut, McCleary and Blaut (1970} and Stea and
Taphanel (I975) ) who argue that any cognitive representation of the

environment is based upon these three important cognitive transformations.

THE EXTENT OF THE AREA MAPS,

The fecliowing instructions were given to the judges for the preliminary

analysis of this category.

Could you please consider the EXTENT of the area represented in these
Maps by sorting them into 5 categories based on the following guide-
lines: ’

I. Own Immediaste Personal Space. (The road where the child lives,

his own house and hcuses nearby, his most immediate environment,
Klett and Alpaugh refer to this as 'Sub-Focal!')

2. The Tmmediate Locality.(This category represents an extension

of category I, to include the square and local network of
streets, which are likely still to be limited in number., It

really represents what the child can see about him when outside
his house. Klett and Alpaugh describe this as 'Focal'.)

3, The Local Ares. (This will now include psrts of the environment

which have been experienced over time and therefore goes

beyond the 'immediate locality' as described above. Maps in'this
group demonstrate en improved representation of the street network
and iocal environmental features. 'Local' in Klett and Alpaugh's
terms, )

4. A clear concept of the Area. (The area is now seen as an entity

in its own right . Inter-connasctions are extensive snd clearly
represented. This category demonstrates an improvement on the
previous one. 'Valliudinal' in the analysis by Klett and Alpaugh.)

50 The Village or Town or Area is now seen as part of a larger system.

(Inter-connections and directions elsewhere are included, roads
are seen to continue beyond the immedistely described space.

Klett snd Alpaugh categorise this as 'Macro',)
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Exsmple maps for each of the 'Extent! categories are included in the
following pages. These have been reduced in size. The tables below
indicate the percentages of the ssmple achieving the various categories

previously described, by sex and by age group.

SAMPLE, I 2 3 4 5
I0 - II yesr olds§ I6% 40.8% | 31.2% | IL.2% 0.8%‘
II-12 " " I6.6% | 47.4% |28.2% | T.I%| 0.7% -
°-13 " " 4,671 3256 |38.3% |18.3% | 6.6%
TOTA L TI.67 | 39.7% | 52.9% | 12.57.] 3. % I
BOYS. I 2 3 4 5 j
I0 - II yeer olds| I3.I1%| 44.3% |27.9% | I3.Th| 1.6%
IT -I2 " " 15,85 35.5% | 34.2% | 13.2%| L1.3%
I2 - I3 " o 5.4%1 34.4% | 32.3% | 16.I1%|11.8%
E TOTA = 10.9%| 37.4% | 3T.7% | T4. 4% 5.677;'
| GIRIS. I 2 3 7
10 - .II year oldsy I8.5% |37.5% | 34.4% | 9.3% ﬂ
IT-1I2 " v L I7.5% |58.8% |22.556 | I.2%| = I
2 -13 " " 2,67 |29.3% | 45.1% | 20.7%| I.3%
TOTAL 12.8% |42% 34% 10.6%| 0.6%
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EXTENT OF THE ARFA MAPS: SAMPLE MAPS
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2.The Degree of ABSTRACTION demonstrated.

A major element of conventional mapping is the use of symbolisation., To
a great extent the use of symbols is dependent upon experience and know-
ledge of maps, as well as education gbout maps and their varicus purposes,
It is the case however that the quality of a map and the ability to
represent detail on that msp is dependent upon selecting appropriately
from the considerable environmental detail  contained within an
environment, and the representation of that detail in a common form
interpretable by others. Children find great difficulty in selecting
appropriately and often attempt to include everything on their maps.
Bishop (I973), would argue that what children regard as appropriate is
likely not to be seen so by adults. However, the stage at which sn
individual recogniszes that it is not possible to include everything on
the map, and that one has to engage in some form of selection, is sn
important one inthe development of map understanding., Similarly, the
recognition that a map doés not and cannot convey all of the detail of
an environmental setting is snother landmark in the development of mav
understanding, (Sandford I972). The use of symhols is also an important
aspect of the development of map understanding, particularly that of
recognising potential use by others and that maps are often 'Social!
documents requiring common, accepted and usually abstract forms of
representation, It is important to remember that the fact that a map
is not symbollically portrayed does not detract from its potential
value, as many historical maps demonstrate, Yet, analysis of maps
in terms of the mcde of presentation it is argued, is an important
indicator of the c¢hild's level of mapping ability. As & child gets older,
gains more experience of maps and is educated into conventional mapping
wisdom, cne would expect an increasing level of abstract representaticn.
That this need not be so has been demonstrated elsewhere, (Catling I978,
Conner 1969). The ability to represent things symbollically requiies
an individual to abstract oneself from the situation and an analysis
of the situation in the terms described earlier, (i.e. recognise that
it is not possible tc include everything, end therefore it is
necessary to engage in a process of selection.) It is hypothesised that
this equates with Witkin's 'Disembedding' ability, and that more Field/
Independent
Individuals are likely to achieve greater success than Field Dependen
individuals in such aspects'of mapving.
For the analysis of the degree of abstraction demonstrated, the following
criteria were adopted, which demonstrate an increasing degree of
abstraction in the representation. They zre similar to those of
Catling (I979), who distinguished between'Egocentric', 'Objective!
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and fAbstract! representations based on a Genevan description of develop-
ment, and to ladd's criteria of 'Pictorial', 'Symbolic' and 'Abstract'
msps, which clearly reflects Bruner's levels of representation, and

Klett and Alpaugh's sub-category, 'Abstraction'.

THE DEGRES OF ABSTRACTION DEMONSTRATED;

The following Instructions were given to the judges for the preliminary

analysis of this category.

Could you please consider the degree of ABSTRACTION demonstrated in these
maps. This implies & progression from & pictorial representation through
to a cartographically, symbol .ically portrayed map. Could .you sort the
maps into 5 piles representing a progressive development from one end of
the continuaa to another and place them in the appropriste folders,
(numbered from I to 5). The following categories are offered as a

guide, you may of course find no maps to represent one or more of the

categories,

I, PICTORIAL., (Maps in this group will be totally pictorial.
Often of a very limited srea, an individual house for exsmple,
which may be drawn in three dimensions,

2. EXTENDED PICTORIAL., { Maps in this group will still be in

the form of 2 picture, but of a more extensive area and will

probably include more features represented as drawings, some
of which will be flat and twc dimensional.)

3, PICTURE MAP. ( The begimnings of symbolisation are demonstrated
in the maps in this category. Some elements will therefore be
in symbolic form, but some pictures remain, often as if in an

overhead form.)

4. APPROACHING A CONVENTIONAL MAP, (Some maps will be in an

As if from an acroplane perspective, so true symbolisation

and abstraction is not yet fully developed.)
5. A TRUE MAP. (Abstact symbolisation is now complete. )

Example maps for each of the 'Abstraction' categories are presented
in the following pasges, again they hHave been reduced in size. A

tzbulated analysis of the proportions of the sample (by Percentage)
achieving each of the above categories is presented overpage with
differences by age snd sex.
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THE DEGREE OF ABSTRACTION DEMONSTRATED IN THE AREA

AND ROUTE MAPS,

MAP I, THE AREA MAP

MAP

SAMPLE I 2 3 4 5
I0 - II year olds |16.8% I2%  24%  29.6% I7.6%
IT -T2 " o I7.9% 5.1% I4.T% 39.Tb 23.8%
I2-13 v v 2.9%  T.4% 15.4% 42.8% 3I.4%

TOTAL IT.8%  7.9% I17.%k 37.9% 25.T%

BOYS.

I0 - II year olds | 8.2% 8.2% 3I.I% 39%  I3.5h
IT-I2 " 13.2%  5.3% 18.4% 3%8,2% 24.9%
2-13 " " I  5.4% I16.Th 43%  34.4%

'TOTALS 6.9% 6. 20.9% 40.4% 25.7%

GIRLS.

I0 - II year olds |25 15.,6% T17.2% 20.3% 21.9%
I -T2 " " loa.5h 5% 10 40% 22,
.13 " " 4.9% 9.8 T14.6% 42.7% 26%

TOTAL 6.8t 9.7% I3.7% 35.4% 24.4%
2 THE ROUTE MAP.

SAMPLE. I 2 3 4 5
I0 - II year olds | 8.2% 26.2% 18.9% 22.1% 24.6%
T2 " o 2.8% II.T% 19.3% 33.T% 33.T%
2 ~-13 n » - 2.5% II.TL 25.9% 60.5%

TOTAL 3.3% I2.4% 16.T% 27.%b6 40.9%
BOYS
10 - IT year olds | 5.T% 1I8.66 16.9% 28.8% 30.6%
IT-12 " ® I.5% T.6% 18.2% 39.4% 33.3%
2-13 " " - I.2%  8.4% 33.7% 56.7%

TOTAL 1.9% 8.2% I13.9% 34.T6 41.9%
GIRLS
10 - II year olds |IT.®b 33,3% 20.6% 15.,9% I9.I%
IT ~-I2 ™ " 3,86 15.2% 20.3% 27.8% 32.9%
I2-13 » " - 3.8 13.9% I7.7% 64.6%

TOTAL 4.56 T6.3% 1I8.3I% 20.8% 40.3%
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DEGRTR OF ABSTRACTION: SAMPLE MAPS
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3, The PERSPECTIVE adopted.

Klett snd Alpsugh (I976), in applying the ideas first suggested by
Blaut snd Stea (I970, I975 op.cit.), argue that the ability to represent
things in symbolic and abstract form on a map is dependent on the
perspective adopted by the mapper. It is clear that if an individual
views a map as asn overhead view of the landscape, the resulting document
will be less pictorial and more tyﬁical of the conventional map. The
mental transformations required to adopt such s perspective has obvious
associations with spstial ability,as well as requiring the 'disembedding'
ability discussed for the earlier categorisations, As such it is
hypothesised that the greater spatisl ability of field independent
individusls sllied with their ability to separate elements from the
surrounding visusl field will lead them to adopt an overhead perspective
when drawing their msps, whereas field dependent subjects are less
likely to do so.

Klett and Alpaugh (I976) identify three main perspectives, those of

Ground Level, as if an individual is drawing what he sees or is thinking

sbout with his line of sight parasllel to the ground; a Dcwnward Oblique

viewpoint, where the line of sight is at an acute angle with the ground
producing maps which include features displayed at some very odd angles;
and finally an Overhead viewpoint, where the line of sight is perpendicular
to the ground and the resulting maps more symbolic, Maps in this final
category can often take the overhead view slmost literslly, as for

example one I2 year old in the study who commented, "I tried tc think
about my map as if I was in gn seroplane loocking down." As a result,

such maps might include roof tops, chimneys, the tops of trees, and on

one occasion, even the heads of people walking in the street.

The analysis employed in this study adopted and slightly modified
those of Klett and Alpaugh, with the inclusion of 'mixed ' categories
between I and 2, and 2 and 3, as Klett and Alpaugh had also done in
their analysis. The following dizgram was slso included to help in the
analysis, and it can be seen that the progression represents a move

from a more egocentric towards a more abstract perspective

THE PERSPECTIVE ADOPTED.

The following instructions were given to the judges for the preliminary

snslysis of this category.

Could you'please‘ consider the Perspective from which you think these
maps have been drswn by gsorting them into 5 piles using the guide lines
described here. There may of course be categories for which there are
no maps. It is hoped that the disgram will be of some help in your
deliberetions; ] 365



\A&,s.

v I, Ground lLevel

I.An Egocentric Viewpoint., (Maps of this category sdopt a

Ground level viewpoint, as if the mapper is face on to
the features mapped, Position I in the above disgrem.)
2. ntermediste.(A mixed category which contzins some
elements at stage I, (face on) and some as described
for category 3, at an Obtlique angle to the ground)
3,Dovnward Oblique. (Line of sight for this category

is in position 3. in the diagram, and s a result
features are often 'splayed' out at odd angles. The
vantsge point may therefore vary from feature to
feature. )

4.Intermediate.(A mixed category between stzges 3 and 5.

Maps in this category are therefore likely to contain
some elements drawn from an obligue perspective and the
beginnings of an overhead viewpoint.,)

5.An Overhesd Viewpcint,.(All elements are presented as if the

viewpoint adopted is perpendicular to the ground, some
elements may not yet be symbolised, for example some

houses may be portrayed with the roof or chimney indicated.)

Example maps for each of the 'Perspective’ categories are presented in
the following pages, which have again been reduced in size. A
tabulated anslysis of the percentages of the sample who achieved the
above categories is presented overpage with differences by age and

by sex,
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THE PERSECTIVE ADOPTED IN THE AR®A AND ROUTE MAPS,

MAP T,.THE AR®A MAP,

SAIPLE, I 2 3 4 5
I0 - IT year olds| 8.8% Q.6% I4.4% 29.6% 37.6%
IT-I2 " " | 7,06 T10.9% I0.2% 2I.8% %0%
I2-I3 " n 2.3% 2.9, 9.T T4.8%5 70.9%

TOTAL 5.7%  T7.556 T0.9% 21.3% 54.6%

BOYS.

I0 - IT yesr olds| 3.4% 8.2% 6.6% 40.9% 40.9%
IT-I2 " v 6.6% 9.2% 6.6% 22.4% 55.2%
I2-13 " " | I,I% TI.1% 10.8% I3.9% 73.T%

TOTAL 3.5%  5.T% 8.3% 23.8% 58.7%

GIRLS
I0 - II year olds|I4.Tb 10.9% 21.9% 1I8.8% 34.%%
IT-T2 * "ol 7.5% 2.5 I3.8% 2I.2% 45%
2-T13 " " | 3,9% 4.9% 7.3% 15.8% 68.%)

TOTAL 7.9% 9.3% I3.7% 18.6% - 50,5k

MAP 2. THE ROUTE MAP,

SAMPLE I 2 3 4 p)
I0 - TI year clds| 5.7% I1I.5t 1I6.4% 18.,8% 47.%h
IIT -J2 " " 0.7% 4.1% T12.4% 22.8% 60%
2 -13 " " I1.2% - 4.9 TI6.Tb 77.8%
TOTAL 2.3%  4.7% I10.79Y I9.Th 63.2%
BOYS.
I0 - IT year olds| I.7% 5.1% 8,57 1I8.6% 66.I%
I -T2 " - 6. T .60 T19.6% 66.7%
2-13 " ¢ - - 3.6% I5.7% 80.7%
TOTAL 0.5% 3.4% 6.2% TI7.8% 72,T%
GIRIS.
I0 - IT year olds| 9.5% I7.5% 23.8% 15.1% 30.T%
IT-I2 " " 136 2.5 T6.5% 25.5% 54.4%
2-13 " " |2.5% - 6.3% T16.5% T4.7%
TOTAL 4T 5.9% 14.97 20.4% 54.7%
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4. The Accuracy or Quality of the Map.

A central question one needs to ssk about any map is, could it serve
the true purposes of a2 map? Is it possible to use it as a directionsl or
locational document? This raises important questions about the map's
gquality, its accuracy and its inclusion of relevent detail with respect
to its intended purpose. The fourth mesns of snalysis attempted to
consider these factors, to assess the orgsnisation of the map as a
complete and integrated whole. It was & central hypothesis of this study
that there would be a relationship between elements of the nzp analysis
and measures of Field dependence/independence, and in terms of this
particular element there is sn obvious use of the 'analytic ability!
associated by Witkin with Field Independence. Field Independent subjects
sre said to be more snalytic and precise, and it is suggested that this
will be demonstrated in the quality of the maps produced by the sample.

Ls in the previocus categeries,a 5 point scale wes adopted to represent
& progressive improvement in the quaiity of the maps. The criteris
for this analysis was derived from previous anslyses of this k%ind,
Appleyard (1969)included a consideration of accurscy in his study of
Ciudad Guayana, by comraring the recall maps of his sample with the
lccal city map. Bycroft (1974), included & focus ¢f this kind when he
asked hig judges tc undertzke an ‘wholistic' sorting of his msps, and
as Bycroft comments (p.29), the analysis of some measure of the quality
or accuracy has been included in most cognitive mapping studies since

Lyncho

The Accuracy of the Maps.

The following instructions were given to the judges for the preliminary

anelysis of this category.

Could you please consider the organisstion of these maps in terms of their
guality. Could the map serve the true purposes of a mep, is it accurate

in terms of its representation of scale, orientstion snd detail? The
Crdnance Survey map and local mwaps of the area are available for
comparison. Again, coulé you sort the maps in to § categories-along the
lines suggested below. Of course there may be no maps for some of the

categories described.

I. Unco-ordinated Representstion. (An inaccurste map, poor

co~ordinstion of détail, or placing of informationj; the
deteil itself is very limited end there is an ocmission
of important features or informsticn. e.g. rosd names, -
directions, and elements not correctly positioned. As

8 map it will serve no useful purpose.)
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2, Intermediste. (Some improvement on cetegory I, but still
poorly co-ordinated., Increased detail, but this is still
lacking in orgenisation. e.g. some useful locaticnal
detail included, but still involves difficulty in
orienting to reality. Not easy to interpret or use.

3, Reasonsble degree of Organisetion. { Increased detsil,

now more cerefully arrenged, it might include the local
road network appropriastely named and increased locational
information. Some considerstion is given to the scale of
the map, but it is still not fully accurate and as a
result orientation of the map to the local map proves
difficult,)

J.Intermediate. (Now a much more carefully co-ordinated and

detailed document which is clesrly presented end well
organised, but contains some minor errors of omission,
orientation or scale.)

5¢An Accurste and well Orgenised Map. (Maps in this category

will demonstrate & clear consideration of distance,
direction,location and scale., Elements sre located with
a good degree of precision and there is a close
correspondence with reality,)

Example maps for each of the above categories are included in the
following pages. The tabulation below provides details of the percent-

sges of the sample achieving each of the categorisations, by age and
SeXe

THE ACCURACY OF THE MAPS.
MAP T, THE AREA MAP

SAMPLE.

I0 - II year olds| 20% 35.2% 42.4%6 2.4% @ -
IT -T2 " " | 28,24 32,6 37.Th TI.,3%6 TI.3%
I2-13 " 9.7% 268%  49.T% 9.2%  3.4% |
TOTAL 18.9% 3I.4%5 43.4% 4.6% 1.7%
BOYS

I0 - II year olds| I8.T% 4C.9% 36.7% 4,9% =
IT-I2 v » 26.4% 32.9% 35.56 2.6% 2.65

2-1I3 w O 12.9% 30.T% 43% 6.6% 5.4
TOTAL I8.7% 33.9% 38.7% 5.6% 3.T%
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THE AREA NAP cont.

GIRLS. I 2 3 4 5
I0 - II year olds| 21.9% 29.7% 48.4% = -
Ir-1I2 " " 3006  3T.%3% 38.7% - -
2 -1I3 " " 6,T% 25.6% 5T.3% 9.8% I.2%

TOTAL 9%  28.8% 48.2% 3.%6 0.5%

MAP 2, THE ROUTE MAP.

SAMPLE. I 2 3 4 5
I0 - II year olds| 31.9% 33.6% 31.9% 2.6% =
II -2 " 26.9% 37.6% 31.I% 2.I% 2,1
I2 - 13 " " 8.T 32.Th 40.I% 14.8% 4.9%
TOTAL 21.2% 34.5%5 34.7% 6.0t 2.6%
BOYS _
IC - IT year olds | 32.2% 28.8% 33.9% 5.Th -
IT -T2 " " | 19,64 33.3% 40.9% 3.0% 3,1%
I2 -I3 " " | 3.3 2T.9% 38.5% I5.T%  4.8%
TOTAL 20.7% 29.8% 37.9% 8.7% 2.9%
GIRIS
I0 - IT year olds| 31.7% 38.T% 30.2% - .-
IT-1I2 " no| 32,9% 4T.7% 22.8%6 T1.3%  1.3%
2 -I3 " " 2.6% 36.7% AL.7% I%.9% 5.1%
TOTA L 21.7% 38.9% 31.7% 5.4% 2.3%
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5. The Map Structure or Style.

The final element of the map analysis to be discussed here attempted to
consider the style cnd structure of the maps produced by the children
in the sample., Similar analyses hzve been undertaken by other cognitive
mapping studies (e.g. Bycroft I974 and Pocock 1975) and tend to be
derived from the original work of Appleyerd (1969). In his study of
Ciudad Guayana, Appleyard considered the structure of his samples'maps
in terms of the type of element included and the level of accuracy. As
can be seen in the diagram below he distinguishes between 'Spatially!
and 'Sequentially' organised maps. In sequential meps the parts are more
obviously connected and the connections are dominant. In spatial maps
connections appesr to be incidental between the parts, which &s a
result are scattered over the map. These criteria are then sub~divided
in to four categories according to the level of accuracy or sophistication
of the msp. This particular form of analysis wes employed by Spencer
and Lloyd (1974) in their study of Small Heath in Birmingham, by
Goodchild(I974) in his study of Market Drayton znd by Pocock (I975),

in his study of Durham,

g )
TOPOLOGICAL
SEQUENTIAL ~ SPATIAL
mmen'ed Scattered
o o
. V//n//‘ ‘i ) ao o o
B\\b s 2 °
Iaj O
Chatn Mosac
Branch ond Loop Linked
5"
Netted wﬁd \g‘/
POSITIONAL J

MAP STYLES TYPOLOGY, BASED ON TYPE OF

ELEMENT AND LEVEL OF ACCURACY. (Appleyard I969.)
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Appleyard's criteria were modified by Bycroft (I974) and reduced to

a series of 4 continua which represented varying degrees of structure

included in the maps of his sample : Scattered -------Frzgmented
Schematic =w=w=w~= MMosaic
Linked —~-weweeeae Loop
Netted —==veeeeu- Map

After initial attempts at applying the techniques described here , it
was found that many of the categories did not seem to fit the maps
of this study. It was also felt that these analyses were looking at more
than the structure of the maps. (Appleyard's for example included
accuracy, which had been considered separately for the maps in this
exercise.)th structure was interpreted as the style of the map, the
way in which’had been constructed and drawn. So an attempt was made to
simplify the categorisation snd the following four categories resulted,
which represents a progressive increase in the structural orgsnisaticn
of the maps in associgtion with veriations in siyle, suggesting that
a specific style is more suitable for the production of sn effective map.
The high correlation achieved by the two judges on this task {0.94)
suggests that it is poseitle to analyse the maps in these terms and
geems to justify the simplification of the criteria, although the
varied results of the inter-correlationzl analysis do seem to raise
some questions about its appropriateness. In relation to the association
with cognitive style , it is suggested that g%ructure is closely
allied to accuracy snd precision and ss such/was anticipated that the
structursl orgsnisstion,and thus a more sppropriate map style,would be

identified in the maps of more Field Independent individuals

MAP STRUCTURE OR MAP STYLE.

The following instructions were given to the judges for the preliminsry

enalysis of this category.

Could you plesse consider the 'type' of maps produced. This form of
analysis distinguishes between the maps in terms of the structure, the
wey that they have been drawn, and the four categories listed below
represent a progressive improvement in the structure of the maps. Can

you please use the criteria listed here to differentigte between the maps.

I. Line-Link Mapg.(These maps are composed primarily

of single lines to link all the locational
information portrsyed on the msp. They tend to be
very rough with little or no apparent structure.)
2. Irregular Maps.(Maps in this category tend to be
Rough sketch like maps employing a high degree of
wavy lines, bends and curves. Roads are shown as

two lines vary%ggly separated, twisting hsphazardly.)
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3, Regular Maps. (These maps tend to be much more
highly structured. Considerable use is made of
straight lines probzbly drawn with a ruler, Such
maps a8 8 result are very angular in their
eppearance, Roads tena to be shown as parallel
lines meeting at riéht angles, Houses are draown

8s accurate squares or rectangles.)

4. True Maps.(Maps in this category ars structurally
well orgenised and employ an appropriate balance
of straight end curved lines. As a result they are

more likely to approximate reality.)

Example maps for each of the cstegories described szbove are included
in the following pages. The results tabulated below indicate the
percentages of the sample achieving each of the categories by age

and by sex.

TER STYLE OF THE MAPS.

M\P I, THE AR¥A MAP,

SAIMPIE. I 2 z 4
I0 - IT year olds - 40% 57.6%  2.4%
II -I2 * " 1.3% 35.3% 62.2%6 I1.%%
2 -13 " n 1.7% 26.9% S7.T% T4.3%

TOTAL I1.7% 33.3% 58,97 6.7%

BOYS
T0 - IT year olds | - T.7% 59.Tt  3.2%
IIT-12 » " T.3% 40.6% 56.6% T1.3%
°a-1I3 " " 2.2% 27.9% 52.7% TI7.%%

TOTA L I.3% 34.8% 55.7% 8.2%

GIRIS
I0 - II year olds - 42.4% 56.3% 1.5
IT-TI2 » " .35 30,00 67.4% 1.3%
2 -1I3 " " 1.3% 25.6% 62.2% T10.9%

TOTAL 0.9% 3I.9% 62.4% 4.8%
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MP 2, THE ROUTE MAP,

SAMPLE I 2 3 4
I0 - II year olds| I4.8% 35.2% 45.9% 4.1%
IT-T2 " " | TI0.3% 33.7% 5I1.7% 4.9%
I?2-13 " Ted®h I9.T% 55.6% I7.9%

TOTAL I0.96 28.4% SI.5%  9.6%

BOYS.

I0 - II year olds| I8.6% 25.4% 52.556 3,55
IT-T2 " " | I0.6% 33.3% 50% 6.T%
2-13 " " 9.6 26.5% 55.4% 8.5%

TOTAL 2,5 28.4% 52.9% 6.2%

GIRIS.

I0 - 1I year olds| II.Th 44.4% 39.7%  4.8%
IT-I2 " " I0.T 32,9% 53.2% 3.8%
T2 -13 " SeTb IT.dh 55.1% 27.8%

TOTAL B.6% 28,56 50.2% 12,7%
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THE STYLE OR STRUCTURE OF THE MAPS
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APPENDIX 4.
THE FOLLOW UP STUDY.

I, Interview schedule.
2. Standardised Instructions for the
Field Exercise.

3, Examples of the meps produced on

the Field Exercise,

4. Tabulated Analyses: (i) Of the Features noted
and the fesatures mapped
whilst on the Field
Exercize,

(ii) Of the Questionnaire
responses of the Follow
up sample,

(iii) Of the Route and Area
. Meps of the Follew up
Sample,



J. The Interview Schedule,

These sessions were tape-recorded with the permission of the children

concerned., The tapes are available.

The following guestions formed the basis of the interview with each of
the children in the follow up sample. As was explained in the text,
the questions were derived from research into both Cognitive Style and

Environmentsl Perception.

Key Questions.
The follewing questions formed the basis of the interviews, but if
anything of special interest was said, it was followed up before

returning to the prescribed questions.

I, What are your main interests, what do you most like doing in your
spare time?

2. Vhat are your favourite school subjects and why do you especially
like them? '

3. What subjects do you dislike in school, snd why?

4+ When you go out to play, are you allowed to play wherever you wish?

5 How far away from home are yocu allcowed to go on your own?
Can you tell me some of the places you go tc (a) With permission,
and (b) Without permission.

6, Does it make any difference if you go with others? Who might these
others be? Where might you go then?

T, Are there any places where your parents are not happy for you to
go to ? Why don‘t they like you going there?

8. Who do you ask for permission to go out?

9, How hes the area where you live changed during the time that you
have lived there?

I0. What changes would you like to see in the future?

e & &0 000

The last part of the interview focussed on the Questionnaire responses
snd the msps produced by the group of their home area and their route
from home to school,

(1) Specific individual gquestions or queries , by reference to their
completed questionnaires snd msps.

(ii) "Look at your maps again, what would ycu have added or taken away?
What changes would you mazke tc your map on reflection?

(iii)"When faced with a task like drawing a map, How do you start? Use

your maps to help you explsin.
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2. The Standardised Instructions :nsed on the Field Exercise,

"We are going on a short walk, What I would like you to do is to
imagine that you are going on this walk on your own. The ares is
new to you and you are not sure where you sre . On the piece of
paper provided could you please note down anything that YOU think
would be helpful to you in finding your way beck to this car park.
Yo%:w%%} probsbly end up with a list of things. Some of you might
note}bf details and some only g few, This doesn't matter. It is what
You think is important thst interests me. Can you please do this
on your own, snd make sure your name is in the space provided at
the top of the sheet., Perhaps it is best that you do that now

before we start."

After completing this exercise, the children were transported to

a. local college where they were asked:

Distance Estimation. "We have all completed a short walk which took

us gbout 25-35 minutes, How fzr do you think we walked? Cculd you

note the distsnce you think we walked on the new sheet of paper."

Mop_of the Route Welked. "You have all produced a record of the
things that you felt were important on the walk. Could you now

please drew me a map of the route that we have just walked. You
can use your notes to help you. Add anything else that you
remember, but that you hadn't included on your list. Do not add -

anything to your list though,"

(The children were well spaced out whilst they drew their maps. )
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FOLLOW UP STUDY: ANALYSIS OF FEATUR®S NOTED AND FEATURES MAPPED WHILST

or THE FIELD EXFRCISE.
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Road/Street Names
Road Signs

Mini Roundabout
Post Box

Bus Stop

Traffic Lights
Pelican Crossing
Telephone Bex
Hotel(3 possidle)
Gardens

Main Gate

Hot House
Pond/lake

River

Rockery

Vegetable Gardens
Steps

Paths

Bridges
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Trees/Vegetation
Field (with Ponies
Buildings(General)
Convent

Clurch

Masonic Hall
School

School Gate
Church Hall
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Memorial

Shop
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A :Field Independent
Boys.

B:Field Independent
Girls.

C:Field Dependent
Boyz.

D:Field Dependent
Girls °

TOTAL indicates
total number of
separate individuals
of each sub-group
refering to the
categorys



FOLLOW UP STUDY: ANALYSIS OF QUESTICNNAIRE RESPONSES. -

pavourite A |B |0r|c |D o] | PSRN 4 gl cor| ¢ D | o2
Sweet Shop T2y 3 I=-1 1 None 2y I} 31513 8
Owvn House 316 19 Ij1}2 Church -2 2 e -] -
Own Area -l | I |T]-] T ||N'dCordens {I|I}| 2 | ~-|~-]| -
Own Road -{I | T 11]3]| 4]|River -2t 2| -|-] -
River/Brook 1213 |-12] - || churchyara |-| I| I -1 -
Common/Green I{2(3|1I]1I]| 2 Stud -t It I I| I
Rec 21113 I|=-] T Stables -1 I I -] -
Playing Field | o |1 | 3 | I |1 | 2 || Fields S I O O B -
Garages -l I}-]=-] - Station -1 1] -]~ =
Youth Centre S G T O A o SO B & Colleges 2l -l 2| -|-1| -
Cenetry -l {T{-{-1 - Pi'g Fields |I| =] I { -}-]| -
Stud -1l I - I Own Garden I| -~ I -] -] -
Livrary I{I| 2 - -] - Own Area I - I -] - -
Crchard S e I - - - Brook Il - I - - -
N'd Places Tl T -|-1 - 'The VillagefI| -| I | -] -
N'd Areas -l 1 |-|-] -] Paths Il -} 1| -'-| -
Colleges -1 I |-1-] - Heath -l -1 -1-121 2
Other Shops ol -t 2112 2 Park -l -} =} 211 3
Roads I{-| I|=-|=| =|]| Swings -l-1 - 1-]T! I
Trees I|-| T |-1-| -||BowlingGn. |-|~| - | I|=-| I
Om Garden 1|-j1|-1|2| 2|l Gress S PO IO I o P O
Friends I1|-| T |{-|-| -l TOmAL{2I) 15'9116 {4]61l 8
Playground Il T -f=] -
Bus Shelter |- 1| 1|-| 1||Deneerous g |qor| ¢ |D |TOT
Tields 1 - _ 3 3 Places
View N P R I I Main Roads |[4| 4| 8 [ 3|4 | T
Swings -l -] -] -|I] I N'd Area -l 1) -1~ -
Pond -l =] ~| -|TI| T||stetionRlny|I|I| 2| -|TI| I
Track -l-] =] =-]2] 2 Playground |-} I| I |-|TI{ I
Heath -{ -] =] Il~-| I1|]| Swings -zl ] -]-] -
N'd Buildings -1 - - I~ I Drunks JO e O I -] - -
Pub -] =] -]2|-] 2] River “drlzl-1-1-
Chip Shop “l -] =] Iy 4 I|| Sandpit |- -] =11t
Primary School NN N R T N 1 Heath S I T R A I
| Disliked Places| | | ToT] C | D] To7| | Sheds ul Tl I el B I
Horges -l-! - ]-1X} I
None 5{2] 71 -1I| I|]|Pubs, R I I I O P I ¢
Building Site I O B O O O B level X'ing |- |~ | - Il-1 T
Rec - Il I)] «f{-| = Building Site~| -| - | I|'-| I
Church Hall ~-{I| I -]~| ~||SubStstion |-{-| - | I|~-] I
Feighbaur's -1 Il T | -1I| I NONE 31T 4 (21T} 3
Subway I O O S R A B TOTAL (I6) |3 8 | 519|712
Church -] I I - | - - I
Factory RIS N Uncomfort- |\ 5\ por| ¢ | D | TOT
Flats - 1] - - - able Places
Garages I -| 1| -{1| I|| NOWE 71219 {2l1] 3
Play Area 1| - T} -}I| I|] N'dRoads -j2|2f{1|1]2
Station -l -] -] -1 Il I|| At Night -131 312{1I] 3
Pool “l = -« | -] I} I Cemetry A R e
N'd Roads -1 -] =1 2|2 41| Unlit Roads |-{I| I |=|~-] -
Wood ' - -] -] -} Il I Carages -|I| I |-} =
Sand Pit -] - =} T I Shops - I} I j-]=9 =
Restaurant -l -l =] 1]~-| I]] Stud -1tz l-f-1-
Hzirdresser - - - I|]-) I Passages I~ I -] - -
Health Centre -l =} -] I~ I Woodsﬁirses -1 -} =13173
Other Houses -] - - I -~ I Outside Axesj~-| - - -12 2
School -1 2] 2] -1 I T Park - - Ij-q I
TOTAL (21) 4] 91 12| 6|10] 14 M'd Buildings- | -| - | IT|-| T
385 | [OTAL (13) ]2 8§19 [{5{7T1|T1




FOLIOW UP STUDY: ANALYSIS OF QUFSTIONNAIRE RESPONSES (cont.)

Comfortable || gl gof ¢ |p|mror| |¥°i%S  {4| 8| ro2| ¢ |D|TOT
Places
Own House T/ 81 I51 713} I0 None 2121 4 |2 4
Local Green I| I 2 Ij-} I Ambulancesj-| I I - -
Own Road I{ - I| -1} I Traffic I{5] 6 {«]=-} =
Own Garden Iy - I Ij12( 3 Voices -t 31 3| -] -
Tn Bed - - - T|I| 2 Children [-{I| I | -{-{| -
O Area -] -] -1 =1{3] 3 Plzying
Friends -l -] =} =-{1I I Trains -1 2 2 -1 T I
TOTAL (7) al 2| 4] 4l6] 1 Horses - I T|T1(I]| 2
; Animsls 2] ~ 2 2 - 2
Smells Al B| TOR C{D | TOT Planes Ij-}] I |[=}=-] =
NONE 2l s 71 4131 1 Wind I} - I | -)-| -
Cocking - I I} -(2] 2 Neighbour!'sI| =] I | = |- =
Horses Il I 2 - 13 3 Farm
Factories -} Iy I =-f{=-] - Equipment (I} -] I | = | =] =
Baking Bread | -| I| I| -~} = Building
Chips I -| I} -|-| - Site I -| T {11~ I
Petrol I| - I - - - Football
Cut Greass I} - I -l - - Crowd -] - - IjIf 2
Sewage I - I| -t=-1| - School Bell-y -| = | I| -¢ I
Toilets I{ - I} ~-|=1] =~ Telephone j-| -} = | -1 I] I
Fires -l -] - -(I| I Dry Leaves|-| - - | -{I| I
Restaurant -] - - Il- I Trees - - - -l I I
Pond -l - - Ii- I Siren
Refuse - -1 =} T]=-11I (Factoryd-{ =| - | -1I{ I
TOTAL (I4) 7151101 41471 17 TOTAL (19) 18] 7| I3 | 6) 8] I3
Guide AlB|mog ¢ |p |ToT | cuide 2l 8l 2ot ¢l ol oz
Phot ographs Photographs _
Church(es) (3| 5| 8] I|-1|1I Paddock [-| I| I | -]-1 -
Roads 214 6 2121 4 Station |- I| I | -|-] -
Playing Allotments|-| I|] T | -1~} -
Fields 3121 51 I1I} 2 N'd Gerdens-| I| I | -1I} I
Own House 2] 2f 4] 2|4 6 Church Hall-| I| I | «| -] -
N'd Buildings|2| 2| 4| I|2 | 3 AvView |r|zI| 2 |-|-| -
School(s) I|3| 4{ T|2} 3 Aerial ViewI| -| I | -] -1 -
Shops I} - I 212 4 Pond 2 - 2 -} - -
Library Ij21 3] -tI 1 Heath I} -] I -11I} I
Own Road Ij 2| 31 -1t 1 Town CentreI| -| I | -] -] -
Pub 21 I 3} I|-t 1 Fields Il -] T | -{If I
River Ij21 31 -{-1{ = Paths I - I} -}-] =~
Common/park [-{I| I| I|21{ 3 Physical
Horses 2{ I 31 -1I] 1T Peatures |I| -| I | -} =] =
Woods -l -] -1 =131 3 Own CGarden|=| -{ - | -] I| I
Swimming Pool} -| -| ~| I 2 3 Reilway N R R Il ! 2
N'd Areas I 2y -1I} I Playground] -| -| - | -] I| I
N'd Places I I} 2} == = Tennis Ctsh-| -| = - I| I
Rec 2y = 21 =)= - Adv.P'Cround| ~| - | I] -} I
Other Houses | -] I| I| I} - "Youth C'Ntre| ~| - | I| - I
Bridge - Iy Iy -] - Own Ares Ji- 8 S 4 Y
Cemetry -t Iy I - -y - TOTAL(46) 23{25| 35 |I5(2I| 28
Airport -1 Il I} -~ =
Stud -1 1] I} -] | I

In each of the Tables in this section, A= Field Independent Boys

B=
C=
- D=
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FOLLOW UP STUDY: ATALYSIS OF QUESTIOINIA IRE RESPONSES (Cont.,)

Features to . Features to

Cousin. A|B{ TOT{ C{D| TOT Adult Rel'n A} B} TOTI C{ D| TOT
—

Own House 21 2 41 I} 3 4 || The Same 21 1 3 -1 2 2
Cvm Road -1 I I|=-yI I | A11 Round 41 I 51 I I 2
Ovn Garden -] I I I I 2 } Ask them -1 I I -l - -
Shops 212 4 | I} 2 3 1 Gwm House Il I 21 41 3 T
Shopping Centrd|-| 2| 2 | I| =| I || Om Garden “trl oI -) 1
Swimming Pool || I 2 31 I - I Om Area -1 I I Y B -
River/Brook I|3 41 -]- - |l N'd Roads 21 I 31 -1 1 I
Green -1 2 2 o - || Church It 3 41 I I 2
Church -1 I Il -y - - || Fields -1 2 241 - - -
Church Hzll -1 I I}-1- ~ |l Sports G'nd. || -} I Il -]1I I
Cemetry -1 I I} -f - - il Bowlg Club -1 I Il -1 - -
N'd Buildings |[-| 3| 3 |~ I| I ﬂ Pub I -] 2
Rec 3 - 3 2] - 2 Sw'g Pool - I I - -
A1l Round 21 - 2] -12 2 || Hospitsl -1 I I -] - -
Own Cemp/Pavouri2| - | 2 | I| -| I || Factories -l 1y 1| - -] -
te places Rec/Green -1 3 3 - - -
Heath -1 - -1 I I 2 (| ¥'d Builings || I 2 31 -~ - -
Horses -1 - -1 =12 2 || Cemetry -1 X G Y -
Friends -1 I Il ~-{ - - || N'd Gsrdens -1 I I - - -
Swings -1 I I}-- - || Horses -1 I I -]1I I
Youth Centre - I If{-y- - {|Shops 2| - 2 I I 2
lhizeum -1 I It-]- - |l Library I| - I =} = -
Library -1 I Ij-|- - || A Map I - I} -} - -
¥'d Gardens -1 I I -] - - || Friends If - I - - -
Paddock -1 I I|~-]- -1 Stud -] - - -1 I I
Stud -] I I} -|I Heath -] - - IV I 2
Pets -1 I Ij -~ - - {1 Own Road -] - - -1 I I
N'd Roads I| - I]|-1- ~ 1| Schools e -1 2]~ 2
Tracks I| - Il-1- -~ | Reilway -t - - | If - I
Sports Hall I| - If-]- - {|_Doctors - - -1 T - I
Pub -1 - - -] - - TOTAL(30) 10|20 | 24 jIO|ITI | 16
Airport - - - | -11I I
leisure Centre | -| - - | It - I
Own Area -1 - - I I
My Toys -1 = - | If- I
Toothall Gnd. -1 T I 1 I] - I

TOML (37) tolee | 28 |I3 |12 | I9
restures to . ~H beatures to
Tisitor. Al B| TOT| C} D] TOT Tisitor Al B| TOT| C| D | TOT
Same as Adult [[3| 3| 6 - & I || River -1 I Il -l- -
Town Centre -1 21 2 -1 - - || Pub -~ I I | -]~ -
School(s) I I 2 -3 % || Shert Cuts - I I]-{- -
Heath I| I} 2 Ij2 3 || Swizming Poollff -| I I -] - -
Own Garden -1 -1 - INI 2 || Sports G'nds.| - I Il-1- -
N'd Reads Ij2} 3 I{2 3 | Maternity
A1l Round 3|l I 4 I{ - I|| Hospital -1 g S -
Owr House -1 I I 2| - 2 Marina -1 I I - - -
N'd Buildings (I} 3| 4 - - - || Houses Il I 2 { - I
Shops 21 I 3 -1 2 2 || Bowls Club - I I]| - -
Iaseums - -] I - - - || Bus Stop Il - I|~-i- -
Church I| I| 2 -1 = ~ || Paddock -1 T I -]- -
Park -1 I I = - || Horses -1 I I |-~ -
Plsces of Stud - - - | -11 I

Interest Il - I - - - |l Gardens -1 - -1 -1 I
Town Centre -l =1 - -1 %¥| I|l Friends -l -] -1-]1 I
Fields -l -1 - {- 11 I Farms - - -1 -1 I
Green -l - -11 I v Area - - - I} - I

TOTAL(34) II{22 | 25 6{14 | I7
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FOLIOW UP STUDY: ANALYSIS OF THE FEATURNWS NOTED ON THEIR

ROUTE AND ARFA NMAPS.

FEATURE.

TOoT

TOT

Roads

Houses

Own House
School(s)
Park/Green
Track/Path
Shops
Roundabout
Church

Nemed B'dings
Pudb

Bus Stop
Playing Fields
Bridge

Garage

Swings

Pogst Box
Woods/Trees
Heath

Fields
Reilway Line
Zebre X'ing
River

Mill

Named Areas
Friends

Bus Station
Car Park

Gare ges
Builaing Site
Personal Detail
Stud

Stables

Sub Station
Swimming Pool
Own Garden
Waste Ares
Traffic Islands
Cross Rcads
Traffic Lights
Vehicles

Park Bench
Leisure Centre
Owvn Camp

Post Office
Fire Station
Youth Club
Route Indic‘ted
Other pleces,
Council Yard
Nursery
Gaxrdens
Monument
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FZA TURE

fos}
=
(o]
3

Village Hall
Telephone Box
Pond

Church Yard
Paddock
Allotments
Shop Centre
Subway
Factories
Offices

Tech,

Comm'y Centre
Lock

Bowling Green
River Facilities
0.A .P's Home
Stetion
Police Stetion
Met. Hospital
Telephcne Ex.
Litrary

Flats

Lake

Airport
Morket.

b o i | O

t ot Hre 4 e e P e HH H e =V

bt b N g e ) g e e N

Ea i B

A :Field Independent Boys

B 3 1 1
c: "
D : 1 "
TOTALS: A= 47
B= 57
A+B = 72
C= 34
b= 41
CeD = 4I
Cverall
Total= 79

Girls

Dependent Boys

ﬁﬂ&

different TFeatures
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