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Aspects-of Environmental Learning Among 1

10-12 Year-old Schoolchildren -
Mary Jocelyn Bagénal
Abstract

This study is an investigation into some factors affecting
children's environmental learning. Two chapters review previous work
in the field of environmental cognition- in one the psychological
processes involved in drawing sketch maps are considered, in the other
a nunber of urban studies are summarised, with some accounts of methods
and results for adults as well as children.

The fieldwork was carried out with two groups of top juniors aged 10-
11 years old at a mixed school on a.suburban estate at Ulverston, Cumbria,
and with thé intake'ofA11-12 year olds at the Lowe; Comprehensive School.

Some factors affecting behaviour were investigated and attempts made
to relate these to the exfent of the sketch maps drawn. It was suggested
Fhat behavioural differehces control the opportﬁnity for learning’and cog-
nitive differences the extent and nature of learning. Tﬁe extent of sketch
maps was related to ggneral school attainment, sex, and socio-economic
group. Furfher influential factors were mode of transport, attendance
at out of school organised activities.and the junior school attended.

At the junior school there was some evidence for a distance decay
function operating with respect to scale, with the home as origin. There
was no substantial evidence to support the hypothesis of preference having
a systeﬁatic effect on scale. A general ability to portray direction,
both of a visually observed landmark, and of the location of home, throygh
a built-environment, was demonstrated.

As well as sketch maps, free recall lists of road names were employed.
It was concluded that the number of roads indicated on a map can be used
as a measure of the extent of environmental knowledge with some validity
(the correlation with numbers of roads on lists was r = 0.68) and some

reliability (the correlation between successive years was r = 0.61).
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CHAPTER I

Introduction

This study is concerned with aspects of children's environmental
learning in a small town, and with particular reference to the journey
to school. for the age group 10 - 12 years old. The focus is on the
cognitive maps they hold of the area in which they 1ive,.and it is
hoped that some of the influential factors in the formation of such
maps may be identified.

In the model of environmental perception proposed by Poco_ck1 he
includes among?his perceiver characteristics basic physiological make up,
baéic psychological make up, cultural characteristics and current state,
all of which influence and are influenced by the image, which he portrays
as leading to appraisive,»&esignative and prescriptive modes of response.
The‘environmental input is seen in terms of stored stimulus, information,
present stimulus information and present context. In appl&ing this
model to the skefch mapﬁing situation, the output is the reflective
recall of stored stimulus ipformation vh@ch has itself been mediated
by the characteristics of the perceiver. This model alsc shows that
the prescriptive response, or behaviour, produces feedback both by
changing the stored and current environmental stimulus information and
by operation on perceiver characteristics. This study will therefore
also investigate patterné of behaviour which might influence the forma-
tion of cognitive maps as well as considering cultural and psychological
cognitive factors. Patterns of movement, which may be culturally
determined, are here considered to be influenced by both social and
physical attributes of the built environment. Although the author

recognises the role of novelty and curiosity in exploration, this study
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conéentrates on regular patterns of movement. As Neisser2 remarks
'The act of locomotion, which requires more information if it is to
be carried out successfully, also produces more information for the
moving perceiver.,'

It is perhaps pertinent here to discuss the relation between
schemata and the cognitive map. The author accepts Neisser's view
of the perceptual schema as a dynamic ﬁlan for action with an
anticipatory role, ready to pick up information as required. Different
schemata are postulated, relating to different types of information.
Such schemata will include relevant information from ;he larger cognitive
map in which they are embedded,3 pertinent to the instantaneous context;
and they will also comprise, for example, spatial_schemata about the
relations between objects and their relations to the envirpnment. The
sketch map represents but a select sample at a particular time from the
comprehensive attributes of the cognitive map.

Some undérstanding of the nature of cognitive maps is required
because spatial behaviour is the outcome of cognitive mappings,4 and
merments of groups and migrations may be due as much to reflections of
aspects of cognitive maps as of real ones. Because fhe individual's
ability to survive depends on his adaptability and flexibility, and on
his ability to consider alternatives now or in the future, so a wide
cognitive map provides such alternatives, and increases man's control
over his destiny. Another important function of the cognitive map is
for the generation of frames of reference for understanding and inter-
preting our spatial environment. With the need for planning, it is
important for children to understand their environments so they can take
an informed role as future citizens. It may be difficult to understand

large scale group phenomena as composites of small scale familial or
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individual actions. Understanding how their own Qiews of their town,
coincide with and differ from those of others may be a first step in
this educational process. Equally it is important for planners to
understand the mental maps of towns held by different groups in the
community.

This thesis is composed of eight chapters tracing the development
of a line of thought from the general to the particular. Two review
sections (Chapters II and III) set the background to the study: the
first of these is concerned with psychological processes underlying
eﬁvironmentai learning, and this is followed by an account of studies
in urban ehvironments, many of which are sketch mapping exercises,
concludihg with some studies of behaviour and the influence of neighbour-
hood. After a brief account of Ulverston, Cumbria, the town where the
studies took place, the preliminary studies at a junior school are
described. The main study at the comprehensive school (Chapter VI)
follows and f&cuses on the relation between environmental information
in two forms, as displayed by sketch maps and by lists of road names;
some postulates linking these with behaviour are made, and the
characteristics of the shared views of Ulverston held by children from
different junior schools are described. In the next chapter there is
illustrative material from individual children showing the wide range
of individual differences. And in the final chapter both methods and
findings are discussed and related to other studies.

The methods employed included questionnaires, 'out and about'®
diaries, sketch maps and lists of roads completed by the children.

The latter, whose use elsewhere has not been noted by the author,

provided a very useful independent measure of the extent of environmental
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knowledge as well as contributing to an understanding of the drganisation
of information in different schemata. Throughout there was wide
individual variability, both within and between individuals.

The results reveal the distinctive contribution of both some
behavioural and cognitive factors in environmental learning. General
school attainment was found to be important, though Hoore5 found no
evidence for this in his review of the literature. Clear differences
in environmental knowledge were found as between boys and girls.
Incidental observations support the hypothesis of a distance decay
function in relation to scale, and a definite, though'variable, ability
among these 10 year qlds to represent a general direction_pn maps.
There was also evidence for differential environmental knowledge based

~on the junior school attended. However, overall, the samples were '

small and the trends noted need further investigation.

1Pocock, D.C.D. (1974) 'The Nature of Environmental Perception',
Occasional Publication (New Series) No 4, Department of Geography,
University of Durhan.

2Neisser, V. (1976) Cognition and Reality, San Francisco, W.H. Freeman
& Co., p.114.

3Neisser (1976) p.112

4Downs, R. & Stea, D. (1977) Maps in Minds, New York, Harper Row.

5Moore, G.T. (1979) 'Knowing about environmental knowing: the current

state of theory and research on environmental cognition',
Environment andBehaviour 11, 33-70.
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CHAPTER II

Review - Psychological Processes in Environmental Learning

Learning about the environment involves a number of psychological
processes, and though these may be distinguished. on theoretical grounds
the ¢omplex relationships between them are not easily demonstrated.
Factors which have been recognised as influencing learning as a whole
may well be operating in relation to one or more of the contributory
processes. Muéh laboratory work has been carried out in attempts to
isolate such factors and processes, and many basic principles have
thus been demonstrated; but laboratory conditions are very different
from thosé of the natural experience of everyday life. There have been
studieé with infants, with children and with adults as subjects and each
has ébntributed to a greater understanding of underlying principles.

In this review a wide range of work is included where it may have
relevance for children's ;patial learning.

Cognition, or knowing, is generally held to include perception as
wvell as thinking, imagining, reasoning, judging and remembering.1
However as perception is concerned with -the direct operation of the
senses in the presence of the stimuwlus object, it will be treated
separately from the other aspects of cognition, which may be regarded
as more strictly mental operations. It is also necessary to consider
the subject of representation, for this is the means of demonstrating

that learning has taken place.

PERCEPTION

Perception in the environment involves both perceiving objects and
events and their arrangement in space. Though the observer may move,
some objects and their positions will endure and once constituted
perceptually as stable permanent things, will be perceived as such

whatever the varying conditions under which they are viewed.2
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For the normal child visual perception plays the major part in the
identification of objects and their position in space; but other senses
are brought into play as for example by the child who chooses to walk
on the grass verge, or a low wall, in preference to the pavement,
taking pleasure in sensorimotor activities.

Behaviour in everyday life is seldom a simple function of perception
but is élso affected by associated knowledge, experience and interests.3
And although individual variations in perception occur, these must be
minor, for it is essential to life that'the environmegt should be
perceived veridically: so that all share to sémé'extent, a common view
of the environment in which we live.4 - Gibson, who carried out
experiments with young children and the ‘visual cliff', maintains that
perception of space and events in space, developé early and assists
survival: while the perception of objects shows evolﬁtion énd greater
dependence on learning.5 The correct identification of objects becomes
easier when the child is able to name or use a word to label them. In
the early stages of categorisation the child may employ superficial
characteristics of appearance or similarity, but probably by 10-11 years,
adequate grouping is effective where objects are classified according
" to their essential features.6

The effect of language on cognitive processes, according to the
Whorf-Sapir hypothesis has three forms concerned with thinking, perception
and memory. The strong form of the hypothesis attests that thought
derives from language. The weak form attests that linguistic principles
affect perception and may be employed to guide non-verbal behaviour,
for example, the categorisation of objects by an individual may be

constrained by the range of words available for shapes or colours
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within his dialect or language. Iﬁ the weakest form of the Whorf-Sapir
hypothesis, language is believed to affect memory, in that objects more
easily encoded in a language are more likely to be recalled or
recognised than items whose encoding is difficult.7

Ellis and Muller showed that naming assisted the remembering of
complex forms to a greater extent than the remembering of simple forms.
It is likely that complex patterns, carrying more information than
simple ones, require more inspection and greater arousal, for the
reduction of uncertainty.8

Motivation may also affect perception; for in ;pecial cases of need
or desire, perception may be facilitated and directed towards particular
objects which satisfy those needs.9 Beams showed that when children
of 10-12 years o0ld were asked to set pictures of 1ikéd, and disliked,
foods at the distance at which they appeared the same size:as the actual
piece of food, the liked objects were set nearer than the disiiked.10

Another illustration of the role of valuation in perceptual
judgment was the result obtained when 10 year olds were asked to adjust
the size of a disc of light to equal the size of coins and of cardboard
discs. In general they were found to overestimate the size of coins
by comparison with the size of the cardboard discs, and the more
valuable the coin, the greater the degree of overestimation. Moreover
children from poorer homes overestimated to a greater extent than those
from well-to-do homes.11

In a more recent study the possibility of reward may also have
influenced the judgement. Children waiting in a queue for Batman

T-shirts were asked to estimate the number of children ahead of them;

for T-shirts were only to be given to the first 25 children. Those
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near the front were reasonably accurate in their estimates, whereas
those at the back thought they were a lot nearer than they actually were."2

Pérsonality factors are considered to affect perception. The
studies by Witkin et al are the most wide ranginé, and they described
two modes of perception, or cognitive style, which they called field
dependence and field independence.

| The field dependent person, when carrying out the Rod and Frame

Test, determines the vertical position of the rod in relation to the
visual field surrounding it; and_génerally tips the ?od too far
towards the angle of tilt of the frame. Thé field independent person
brings the rod close to the upright, perceiving it independently of the
surrounding field and determining its orientation with reference to body
position. - These two modes of perceiving aré associated with many
other personality characteristics which distinguiéh the fieid—dependent
from the field independent person. The field-dependent person finds
it difficult to separate an item from its context, and has difficulty
with some of the spatial subtests in intelligence tests, particularly
those of block deéign, picture completion and object assembly, though
they do well on tests assoclated with vocabulary, information and
comprehension. Field-independent people are often able to separate an
object from its context, can function with a fair degree of autonomy
(though some are isolated individuals) and they have a general capacity
for 'keeping things apart® in experience.13

Kalis evaluated people’s view of the world through their perception
of size and distance. She postualted that the field-dependent would

view the world as large and close, while the over-differentiated, very

field-independent person would view the world as distant, and the
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objects small. | Scores on a periscoﬁe tracing test correlated signifi-
cantly with test scores on the Rod and Frame Test in the predicted
direction.14

- A developmental process going from field dependence to field
independence, and also going towards increasing psychological differen-
tiation, is postulated by Witkin et al. who believe that the relation
between mother and child may well affect the cognifive style of the
child. .In their study they identified certain characteristics of the
mother herself and of her child-rearing practices which they considered
inhibited and others which fostered, the progress towards greater
differentiation. In general maternal control which involved either
coercion or at the other extreme, indulgence, inhibited such progress
vhereas a non-coercive but a directing attitude contributed to greater,
differentiation.

However Vernon regards the role of pérsonality factors in perception
with some caufion and suggests that the field-dependent and field-
independent continuum endeavours to incorporate too wide a range of
perceptual characteristics and personality qualities within a single

. e . 1
dichotomous classification.

COGNITION AND COGNITIVE DEVELOPMENT

Cognition covers a whole range of mental processes which are
organised into a system of cognitive structures that are both the result
of invariant functions and environmental influences. Cognitive
development is the development of a set of fundamental processes and
not the acquisition of any specific piece of knowledge or information;
it is neither just the result of the maturation of the individual,
nor of the influence of the environment alone, but of the interaction

of the two.16
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How individuais make use of the perceptual information available
to them depends on theiricognitive skills or intelligence. These skills
are evidenced in adaptive functioning in particular environmental
settings. And intelligence tests only sample a limited fange of
skills, in order to make inferences about behaviour within-that setting.
Intelligence may be viewed as the products of perception and cognition.

In The Structure of Human Abilities Vernon postulates a hierarchical

composition of specific skills in language, number, visualisation,

17

manipulation and so forth. Psychometric tests are based on this

model with each subteét'attempting to isolate a particular ability and
the overall te;t providing a géneral measure of intelligence. Extensive
application of these tests ahd versions modified for different age

groups have resulted empirically in the establishment of developmental
norms.

The development of_intelligence in children has been studied from
rather a différent viewpoint by Jean Piaget and his colleagues, whose
abstractions of the basic processes at work in the development of
different concepts by the child has led to a general interactionist
theory. For Piaget, intelligence is an adaptation.1

Several authors have described the course of the developing child's
understanding of space which follows the sequence of action-in-space,
perception-of-space and conceptions about space. As in other develop-
mental sequences, the later stages incorporate and integrate the earlier
stages, so that an individual as he reaches the higher stages, is still
capable of, and will also continue to function at the lower levels.
Indeed microgenesis (short-term learning in a new situation) is

believed to follow a similar pattern to ontogenesis (individual develop-

ment over the life span).
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Development also incorporates a transition from the global view,
where the self is not separated from the environment; to the highly
differentiated view with its greater orgénisation and articulation.
Thus the more highly developed individuél is capable of greater flexibility
of behaviour and understanding while also achieving a greater stability.

Piaget describes a mode of intellectual functioning which consists
of assimilation (the incorporation of the world into existing schemata)
and accommodation (the readjustment of such schemata to the external
world) which together result in equilibration and the transition from
one stage to the next. He has identified four major periods: those
of sensorimotor, preoperational, .concrete operational and formal
operational space.

The contents of spatial cognition are identified as three classes
of spatial relations: topological, projective and euclidi;n or metric
relations. fhe sensorimotor period is pre-representational.
Representational cognition occurs in the preoperational period with
the grasping.of the topological relations of proximity, closure and so
on, which reméin invarianf under deformations. Projective relations
comprise those properties which remain invariant when viewéd from a
different point, or when projected; these also are grasped in the
intuitive and preoperational period, but later than the topological
relations. The formation of the final stage in the child's conception
of spatial relations involves euclidean or metric space. These
properties are relations whose equivalence depends on mathematical-
geometrical equality.19 It should be noted however that Piaget and
Inhelder draw the distinction between spatial perception and spatial

imagery or representation, which takes place within conceptual space;
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and they‘maintéin that spatial perception may even reach a projective
or quasi-metric level at an age when spatial imagery has barely begun.?’0
Children can solve a problem in a concrete situation before they can
solve it from memory.21

Most of Piaget's theory derives from experiments in the laboratory
or class room, so that the spatial relations may be comprehended within
the span of the visual field. Experience of the large-scale environment
takes placé in transperceptual space, and as Downs and Stea remark,
because thé two scales are quite distinct, the conclusions obtained

*

from the study of one spatial'scale neither necessarily contradict nor
support those obtained froﬁ the study of another scale.22

Within the 1arge.scéle environment the child first orientates

_ himself to the physical world using axes or planes defined with respect
to his own body, this has been called the period of egocenﬁric orienta-
tion. Later he learns to used fixed systems of reference, in which

the most freqﬁent and important reference point is the home; this is
called domicentric orientation. Later the individual is assumed to
have achieved a coordinated system of reference.23 Piaget holds that
such a system is based on a grid; but Lee, intuitively, favours a polar
syste;n-24 Finally, a culturally determined system, related to the

cardinal directions may be adopted, and any such abstract system must

be related to observable features or properties of the environment.

CULTURAL INFLUENCES AND COGNITION

In any discussion of cognitive processes the question of cultural
influences arises, for differences observed between individuals may
have origins in cultural variables. The role of language has already

been mentioned. Cross-cultural studies exist in relation to both
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spatial ability on the structural model and to the development of
Piagetian intelligence and the manipulation of spatial concepts.2
These studies suggest that baéic topological properties are least
infiuenced by cultural variébles.26

The question of sex differences in cognitive processes may be
viewed as either a biologi;al phenbmenon or as subcultural differences
due to the stereotyping of sex roles.

VWitkin et a127

found sex differences in performance on a number of
tasks and concluded there were pervasive sex differences iﬁ mode of
field approach. Woman as a group tend toward a global field app;oach
in their perceptual and intellectual functioning, men toward an
analytical approach.

Several author528 report sex differences in performance of cerfain
spatial tasks in psychometric tests. Taylor found marked'sex differencés
on a battery of spatial and other tests, also with superiority of boys
on spatial, and girls on verbal reasoning tests; but he found no
éignificant sex differences in test performance in any of the Geographj
tests. However in the Memory for Desigﬁs test he found greater
accuracy of detail amongst the girls and more correct proportions amongst
the boys.29

Sherman concludes that experience plays a large part in male-
female differences in spatial perception and notes that boys spend time
in aiming activities, games and model building while girls are dependent,
spend more time with mother, explore less and develop increased verbal
skills.30

It has been suggested that child rearing practices make girls more

'field-dependent! and 'visual' in their perceptual habits, and more

. . 1
emotionally dependent in their social and psychological relatlonshlps.3
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The role of social class may also be considere& as'a subcul tural
variable thch may affect learning. The avenues for exploration for
children of low socio-economic status may be limited by lack of a
stimulating.home environment and less well developed habits of hearing,
seeing and thinking. As the youth of ppverty is reinforced for chanell-
ing his attention and energy toward mechanical abilities and other non-
verbal tasks, so he becomes less responsive to those in his home and
school environment which would require the development of verbal and

"symbolic activities, and he remains slower and less competent in the
transition from concrete to abstract modes of thinkiné.az
MEMORY

The ‘individual moving through the large scale environment generally
builds up some sort of reference system in memory; if his experience
is to bg useful to him, then succéssive images must be linked together
with previous iearning. It is impossible to experience the whole of
a built environment at one time, and, necessarily, learning, when it takes
place, takes place over a number of separate journeys. There are those
people, however, who when asked, are unable to give directions and seem
not to carry a map in their mind, but who presumably rely on the
successive recognition of decision points in the course of a journey.

Bartlett distinguished between unthinking "rote recapitulation"
and the constructive nature of remembering.33 Such rote recapitualtion
may be the mechanism at work where a succession of movements is learned
by blindfold students following a maze.34

In the larger environment the abstracted reference systems consist
of schemata in whose formation processes of blending, condensation,

omission and invention play a part and images may be viewed as the
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mechanism by which objects and situations may be organised into
schemata by surmounting the chronology of presentations. Remembering
involves a great deal of organisation both of psychological material,
and of attitudeé and interests, so that more bridges are built from one
sensory mode to another, and from one interest to apother.35
Some Russian psychologists believe that the ability to speak
allows conscious planning to be possible; thus the young child
instructs himself in words to carry out actions.36 Lee remarks that
in predicting a persons likelihood of embarkipé‘on a journey his schema

37 But

provides better data than any measure of the real envirdnment.
neither Piaget nor the Russian investigators assume that image-dfiven
behaviour and schemata consist of visual representations alone or even
. primarily. They stress the individual's action schema.in relation to
the object as an important basis of mental representation Ar schematisa-
tion.38
Bartlett found in his early experiments that the assignment of
names, to objects observed, often strongly influenced their immediate
reproduction or description.‘ He noted too that when names had been
assigned to objects, they might be used to count the objects during
recall and frequently helped to maintain the correct order, but allowed
very considerable variations of form to occur in the representation of
the objects.39
On the subject of imagery in childrens learning Paivio observed
"imagery is specialised for the processing of spatial information,
whereas the verbal system is characterised more by its capacity for

sequential processing". He noted that the developmental changes

occurring at around 7 to 8 years of age correspond to the beginning of
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anticipatory imagery and of symbolic modes of thought, and this may be
the age at which‘symbolic transformations from words to images and
back again takes a quantum leap.40 It is interesting that even 1in
four year olds the muitirepresentational nature of memofy was demonstrated
when working with visual and verbal material.41
In discussion Rohwer concluded that imagery is most effective when
a verbal tag is stored with the image.42
There is some disagreement about the interpretation to be placed
on the observation of a developmental trend towards %ncreasing use of
imagery with increasing age. Reese attributed the trend to the
tendency of the young child to store imagery as separate elements and
a failure to observe the-associationSdepicted.43 Rohwer suggests the
trend is due to a failure of the young child to store suitable
verbalisations with the image, but rémarks that these trenés were observed
in middle cla;s white children but that the trends are reversed for
lower class black children.44
In the context of environmental leérning, road names are usually
written up and so appear with the road; but many road naﬁes will have
been learnt by the child in conversation, or when following directions
or in reference to the homes of friends or relations. In newver parts
of towns road names are placed only a few feet above the ground and may
be easily read by children; but in older parts they are often high up
or even missing. The name of a neighbourhood, though in general use,
may not appear on signs within the district, but only as destinations
on buses. So that; although some environmental information is

presented, ready labelled, so to speak, much depends on the proper

association of name and location.
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It should be noted that there is a feal distinction between
recognition and recall, and that these are non—equivélent aspects of
memory . Recognition can only take place in the presence of a stimulus,
and this may often be in the same mode as the original presentation.45
The essence of recall is that the item must be retrieved from memory,
and it may or may not be in the same mode as the original presentation.
Many of us,'in conversation, find it difficult to recall the name of the
person to whom we wish to refer. Verbal tags are often not presented
with the object, but learnt later.

In recall both discrimination and ret?ieval pfoé;sses aré employed.
First the object 6r event is retrieved and.ﬁhen discrimination is
exercised as to whether it belongs to the set of items required. In
recognition it is the discriminative attributes which are primarily
responsible. This suggests why recognition, even of wordé in a list
fof example, tends to be better than recall, since a word which is
capable of reéognition will fail to be recalled if it is not first
retrieved from memory. Words that occur with high frequency are
easier to recall than words occurring with low frequency, if we assume
that common words are more easily retrieved than uncommon ones. But
words of high frequency are harder to recognise than words of low
frequency, for, if recognition is based on familiarity, the additional
occurence of a high frequency word would have only a marginal effect
on that word's already high familiarity.46 This generation-discrimina-
tion theory, though developed in relation to directed learning in the
laboratory, may have application to objects and locations encountered

with high or low frequency in the environment. When recalling a place

it is probably the most familiar aspects which spring to mind; but in
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moving through a familiér environment it may be the less familiar
aspects to which attention is directed, and which are recognised.

To summarise, it is appropriate to quote Vernon "to adapt-appro—
priately to ‘the environment the child .... must acquire some under-
standing of the nature of objects in the environment ... Acquisition
is therefore dependent on the cognifive processes of learning and
memory, supplemented increasingly by reasoning about the ph&sical

47

environment and the forces which operate on it."

REPRESENTATION

There are different modes of representation which may be functionally
similar but formally different. Environmental knowledge may be
displayed in the form of a drawing or map, or, for example, as a list
of street names or a descr'iption.48

A map is a particular kind of conventional representation of
spatial relations and differs markedly from photographs or drawings in
which linear perspective, light and shade, relative size and inter-
position give clues to depth.

If such spatial relationships are to be represented by a two-
dimensional map, then three operations have to be employed. Firstly
the viewpoint has to be altered to the vertical or birds eye view,
secondly minaturisation must take place, and thirdly a symbolic
transformation must be conducted, where roads are represented by lines
and other conventional symbols are employed.

In the Richmond Tests49 currently employed in schools, the map-
reading problems set for younger children (7-8 years old) are by

reference to oblique aerial perspective drawings. Those for 10-11

year olds are of two forms, one with vertical perspective, symbolic
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notation and a legend and tﬁe othef ' # part of a town, has double

lines for roads, and buildings are shown in oblique perspective. From
11-12 years on, all the maps adopt the vertical perspective and symbolic
representation with a legend, though they tend to be of large areas,
with a very small scale and not much detail. These must be considered
developmental norms.

A sketch map is a particular kind of drawing and Eng reports that
children are able to understand drawings before they make them; that
the receptive side of an actiyity is developed earlier than the
productive side. She also notes that "children draw what they know:
not what they see" and this may be allied to the ‘fact that children
draw in an abstract and formalised manner.and not in a naturalistic one.50

When children draw pictures of their home area, locations and
buildings are drawn to a scale reflecting their relative imbortance.

Thus their own homes anebyfarthe__ largest objects, with either their school
or their frieﬁd's houses next in size.51

In the development of children's drawings a regressive stage at
11-14 years has been noted. During this stage the drawings show a
deteriorationror regression. Progress becomes laborious and slow
there is increased self criticism, increased power of observation, and
increased capacity for aesthetic appreciation. The growing ability to
sel f-expression through language also plays a part.52 Harris quotes
Bell who postulates that "features most recently acquired are most
readily disrupted by dramatic upset in the environment or field forces.
Such upset leads to distortion of drawing phenomena in a given stage,
or to regression to an earlier stage“.53 The change from junior to

secondary school may act as just such an upset in the environment.
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Sketch maps have been in widespread use for the investigation of

environmental knowing. In the following chapter some applications to

and aspects of this technique in studies in the urban environment

10
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CHAPTER III

Review - Urban Studies and Environmental Learning

This chapter focuses on studies of cognitive mapping in the urban
environment. From the psychological studies discussed in the last
chapter it is evident that cognitive mapping is a complex interactive,
selective and organising process.1

In order to use a town or city,vthe physical lay out must be
learned, the functions of different neighbourhoods and buildings need
to be understood and some idea of distance is required.

All these aspects become integrated into the ovérail mental image
of the city; and it is on the basis of this image that patterns of
behaviour develop, for, as Lee remarks "In predicting a bersons likelihood
of embérking on a journey, his schéma provides better data than any
measureslof the real environment".2 |

To con€lude the chapter there is some discussion of studies

affecting children's behaviour and the journey to school.

SPATIAL FRAMEWORK

For a child it is necessary first to establish and learn the
perceptual constancies of the environment. Buildings and pathways do
not move, distances remain the same whether they are up or down hill,
though they may not seem soO. The appearance of a skyline changes due
to motion parallax as the observer moves; the same object appears
different from different angles. Durham cathedral appeared like the
QE2 from one aspect and like Appollo 13 from another.,3 But once a
building has been identified and located, it becomes established as a
perceptual constant, and, aided perhaps by its name, uncertainty is

reduced.
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The essential problem in learning about.the spatial relationships
of the larger built environment is that they cannot be apprehended at
one time; and information from many journeys has to be assimilated to
existing cognitive structures. But since sketch maps do display
spatial relationships, these have been widely used in efforts to reveal
individuals spatial knowledge.

Appleyard devised a typology of sketch maps, which was essentially
ways of describing different networks.. There were four types of
increasing complexity based on a sequential form, and four more, again
of<incfeasing cdmplexity, based on a spatial form.4 These types have

been used as a basis for comparisons of perceptions of a town held by

. =
-different groups of residents within it;)

and, in a modified form for
the comparison of perceptions of Durham by residents, visitors and
toﬁrists.6 In the latter study, by Pocock, there was a sfeady increase
in the proportion of spatial-style maps from the residents, to the
visitors, to the tourists. The explanation for this is probably that
tourists recall the imageable parts of & city but do not always manage
to connect these together. These map types were also analysed in
relation to factors such as age, sex, familiarity with the city, and
social class. Males in all groups were observed to draw more sophisti-
cated maps than females. Consideration of the overall orientation of
the maps supports the hypothesis that the line of entry into the city
is reflected in the orientation of the image i.e. that the orientation
is a direct result of the experience of different individuals.

In another study, Canter7 expressed the complexity of form
quantitatively, by considering the number of *links' and of *locations'

on a map. He speculated that a strongly experience-orientated view-

point would predict a predominance of links over locations, and a view
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which stressed the organising ability of the individual would predict

a predominance of locations. In fact, he found, when analysing a
series of maps drawn by a visitor to London, after set intervals of
time, that there was a steady increase in both scores. However such

a quantitative measure does not distinguish between the extent of a map
and its complexity. °A simple map covering a larger area may score the
same as a moré complex map covering a smaller area.

Lynch,8 who elicited images of the centres of three cities in
America by a variety of techniques, points op{Athat different cities have
greater or less 'legibility'. The city used by Appieyard to dévelop
his typology was Cuided Guyana, which is composed of a series of
settlements along a main»artery; Pocock had to modify the éategories
for use with sketch maps of Durham; the modification was also preferred
for a cognitive mapping exercise by Murray and Spencer in Shéffield;g

vIn a study in Holland it was demonstrated that some cities had a
Clearer imageAthan others; Amsterdam was clearer than Rotterdam.

Within Delft, two residential neighbourhoods were compared, and even
lbcal residents got lost in the modern uniform one, but not in the older
neighbourhood. In one difficult area in the Hague, the inhabitants
found their way because they knew each path separately, but not because

1
they comprehended the overall pattern. 0

EVALUATIVE ATTRIBUTES

It has been noted that the mental image 1is the result of a
selective process, and the inclusion of certain items on a sketch map
denotes some sort of interest or preference in their selection. For

example, in a study of Harwich it was noted that childred had marked
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sweet shops and allotments.11 And in A stﬁdy in Birminghan,
confirmation of preferences for parks and play areas marked on children's
maps, was found in the essays they wrote.“2

Items of interest or preference may produce particular responses.
Miller, Galanter and Pribram discuss Lewin's concept of valence, based
on an intention towards a particular object or place; and view .this
as the uncompleted parts of a plan. So that, before posting a letter,
a letter box has a positive valence, but thereafter all letter boxes are

ignored.13

A'journey then may always need to be considered ;n relation to its
goal. - The expression 'subjective distance' was coined when it was
VEOUnd that estimates of distance to department stores and discount
houses were affected by their character. This was confirmed by
consideration of distance estimates by those who shopped in a sfore
and presumably viewed it positively; in contrast, those who did not
shop there esfimated that the store was further awa.y.14

On a purely psychological and world scale it was found that
estimates of distance by students from Stockholm to cities in other
parts of the world were related to their imagined emotional involvement

15

in the chosen cities. However, Canter and Tagg regard this as two
different measures of the same concept, involvement in the goal.16
Gould, in a study in JWnkBpping, Sweden, asked children to list
the places they would like to live; he also asked them to list the
names of places they knew, and so he was able to draw preference and
information surfaces for the different age groups. The information

surfaces he related to the population of the towns and their distance

from Jbnk8pping: and he found that in dgeneral the preference surfaces
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correlated with the information surfaceé; but this did not explain
the reasons for preference. He concludes that such information surfaces
form rapidly between the ages of 7-11 years, but from 13 years onwards
_the learning curves begin to tail off.17
Another type of preference study used a semantic differential
technique to elicit actual and ideal views of Small Heath, Birmingham,
by jﬁnior and by senior school children. In general this showed an
overall satisfaction with the human aspects and dissatisfaction with the
physical aspects, from the juniors, and a more negative response from
the seniors. This may have been due to the seniors' broader knowledge
~of the city for comparison.18 Thisbstudy poses thé question, whether
the social environment is more important than the physical.environment
to children. And to what extent children's views of the ideal are
influenced by adult values. But, as Jane Jacobs points oﬁt, sidewalks

are often more interesting play areas than parks though planners may

3 . 1
not see it this way. 2

SOCIAL PERCEPTION AND BEHAVIOUR

It is impossible to separate places from their social attributes,
for every activity takes place somewhere. Subjective social space
has been defined as that space perceived by members of particular social
groups and is related to the physical space within which groups live,
work, move and interact. At the town scale Buttimer has discussed the
study of social space on three levels, the behavioural level (where
people live and move), the level of knowledge (where people know that
alternative opportunities are available) and the aspirational level

. . . 2
(where people would like to go if they had the opportunity). 0
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Lee investigated the idea of neighbourhood held by housewives.
In a series of interviews he asked them to define the area on an
ordnance survey map. Although there were considerable individuél
differences, it was found that average areas for a neighbourhood through-
out Cambridge, were much the same at about 100 acres. From his study
of local social involvement he found that the more spatially extensive
maps were associated with larger numbers of friends, and of clﬁbs and .
organisations to which the respondent belonged; there was also a
tendency to use local shops rather than town centre or non-local ones.
The internal representation of such a neighbourhood he called the
socio-spatial schema.21

Since perceived social space is related to the action space of
the individual, Pocock studied the movement patterns of a jute mill
worker and an electronics executive over a period of a month in DQndee.
For both of these, places on the route from home to work scored highly,
as did areas around the home. Not only did the executive make many
more journeys but he travelled over a much greater area of the city;
and the areas visited by the two men showed little overlap apart frém
the city centre.22

Such variations in movement and social involvement may underlie
the differing composite sketch maps of Los Angeles, produced by five
different ethnic and social groups living in the city.23 Restricted
maps were produced by the predominantly Spanish speaking residents of
Boyle Heights; 1less constricted was the map of the negro sample at
Avalon; the Fairfax sample map drawn by residents in én older
predominantly Jewish middle class area included the San Fernando valley,

an area of heavy second generation Jewish settlement. And the most well
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formed and detailed maps of the entire area of Los Angeles came from
the upper class residents of Westwood.

There is evidence for differences in perceived home area as between
husbands and wives amongst middle class}coupleé from the Mar Vista area
of Los Angeles, due presumably to their different roles.24 Spatial |
vbehaviour is the outcome of choices, and the limits of free choice are
generally wider for the more wealthy and spatially mobile; and narrower
for the poor, the old, those with young children, those without a car
and 56 on.

Pocock mentions the concept of social space wheré sizes increase
and distances shrink between areas éf siﬁila; socio-economic character-
istics to the individualﬁ‘home area, and the reverse happens for areas
of inferior or functionally unrelatgd characteristics. Thus there may
be an increasé in the pérceived distance between adjacent shopping and
office zones of a city centre, but a reduction from an individual's
neighbourhood to a similar.or more‘preferred one.25 A survey in
Highgate 'village' in London, for example, revealed an extension of the
(desirable) village towards the perceivers residence.26

The above findings, however, relate to the adult conception of the
environment. Differences might be expected if the focus is turned to
the world of the child. In an exercise where black adolescent boys
were asked to draw a map of their neighbourhood in Boston, gréat
vafiability was found in types of drawing, and in the extent of the
neighbourhood depicted. The drawings varied from pictorial and
schematic to maps with identifiable objects, as well as varyiﬁg in the
scale and amount of information included. There was no clear relation-
ship between neighbourhood size and the distance between the subjects

residence and school, nor between neighbourhood size and the length of
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time in residenée. The great individual variability was illustrated
by the very different maps of two brothers, and from boys living in
the same street.27

In another study28 children of different ages and different ethnic
origins from Houston, Texas, drew maps which showed considerable variation
in the areas depicted as the home neighbourhood. Elementary school
children conceived of their home area as being smailer than secondary
school children. The Anglo-American children conceived of a larger
home area than did the Mexican-American and the black childrén.
Marked differences occurred in the proximity of friends in the
different groups, for black and Mexican-American children had playmates
living closer, often in the same block, while Anglo-American children
had friends 1living one block or more from their homes. No consistent
differences between sexes were noted and all the children came from a
poor village area. |

Differenées in the home area between black girls and boys was
found in a study in Baltimore with boys ‘having a larger home area as
measured by total path length of an area delineated on an aerial photo-
graph. The fourth grade boys had a wider home area than the second
grade boys as expected, but differences between home areas of children
from the inner city and suburban area were less than had been expected,
as these had been chosen for environmental contrast. It was noted
that more suburban children had bicycles, and that more subﬁrban homes
had gardens, and there was likely to be differential control by parents,
all of which would have contributed to the observed pattern,29 These

same factors are also likely to influence behavioural patterns of

children in British towns and cities,
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DISTANCE

When sketch maps exhibit a particular property and this is
associated with a behavioural factor, it may be assumed that this
represents the cognitive structuring of experience. HoweQer there may
be tendencies to make stereotype drawings based on a more generalised
experience of city form. To attempt to reveal which attributes may
be the properties of the cognitive system, and which have been imposed
in drawing, it is desirable to 'tap' aspects of the cognitive system
in other ways.'  For this purpose distance estimates are especially
useful, for these are ﬁroperties of spatial relations which necessarily
form part of an individual's cognitive map.

The decision to undertake a journey more often depends on the overall
distance to be travelled than on the details of the route. Distances
may be thought of in various wéys: as time taken,_as cost_br effort
expended on the journey, as the route covered or as a locational relation-
ship. |

Although several urban studies have revealed a general tendency to
overestimation,30 distance estimates have shown a high correlation with
actual distances. Time estimates have been more variable,31 and were
not considered worth collecting in one study.32

Investigations of the relationship between estimated and actual
distances in a number of cities, by Canter and Tagg, showed that
topographical features, which determine the conformation or legibility
of the city, are reflected in the estimates. For example in Glasgow
the estimated locations of places by respondents, tended to be distorted
towards the Clyde; and estimated distances seem to have been affected

by the positions of bridges across the river. In Tokyo the elliptical
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route of the railway system seems to have been cognitively transformed
to a circle in the memory, and in that way to have influenced distance
estimates., Overestimation of distances uplto six miles, and under-
estimation of longer distances occurred in London, Glasgow and Heidelburg,
all of which are divided by rivers; whereas there was a tendency for
all distances to be overestimated in Nagoya, Sydney, Edinburgh and Tokyo,
cities bounded by bays or oceans.

All these were 'crowflight' estimates, which Canter considers must
be derived from some dgeneralised internal representat}on of the city
and not directly from the memory of a journey.3

Many of the studies mentioned employed students as respondents and-.
they may have used the topographical features as conceptual links in
developing an overall viey of the city. Lower correlations between
actual and estimated distances found in one study were attiibuted to
the fact that residents had been used as respondents,34 for these a
more subjective, evaluative process might be expected,associated with
emotional involvements with particular features of their own city, and
thus might show greater individual differences than the more objective
approach of the students in the other studies, many of whom had
appropriate specialised training.

Brennan observed that women shoppers in Wolverhampton used the
shops towards the city centre even when the outward shops were closer
at hand, thus violating the principle of minimising effort.35 Lee
in Cambridge36 and Potter in Stockport37 confirmed these findings. It
has been suggested that this is a result of a positive valence or
attraction towards the centre; and there is also a tendency for lower

. . . 8
prices, in the city centre.3
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3 . 40 . . .
9 and Briggs have compared distance estimates into and

Both.Lee
out from city centres. They employed different methods, in different
cities and came to conflicting conclusions. In Lee's study the
distances outward were overestimated to a significantly greater extent
than those inward, at the walking scale. Briggs found a tendency for
overestimation of driving distances toward the city centre. Lee's
explanation was based on the attractiveness of the city centre, Briggs
on a learning model of the experience of traffic congestion near the
cityvéentre. But different patterns of distance estimation are
observed as between the blder and more modern cities, and the differences
between the two citieé Dundee and Columbus, may partly account for the
discrepency.4

In both studies the hypothesis was posed that journeys with more
corners would seem longer than those with fewer. For Piagét, at the
microscale, had shown that children judge lines with bends as longer
than straight énes of equal length. But Briggs test of this hypothesis
was rejected, though in effect he adopts special pleading when he
remarks that this is due to the grid pattern of the street network.

A study of women consumers in Germany showed that the lengths of
central shopping streets were regularly underestimated when in the
direction of the respondent‘’s home and familiarity was identified as
a contributing factor.42

So far the emphases have been on the role of distance studies in
revealing aspects of cognitive functioning in the formation of internal
representations of the urban scene. A brief account of the methods
used is also appropriate, since different methods of eliciting distance

estimates make different demands on cognitive abilities, and may affect

the results obtained.
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Canter and Tagg in their studies of major world cities‘askedvtheir
respondents for direct estimates of crowflight distances to the nearest
half kilometre or half mile.43 In the German study of shopping
streets, the direct length in metres was asked for, for distances of
430 m, 450 m and 500 m.%*

Methods involving a very considerable mental reduction in scale
were employed by Lee, who used a horizontal scale about 6 inches in
length on which estimates were marked.45 ~Briggs also used a scale,
this time of 50 am (approximately 20 inches) marked off in kilometre
intervals; as well as asking for judgements in rela{ion to a marked
standard length which regresented the distance between two fixgd
locations in the city.46 In an attempt to overcome the problem of
differential.familiarity, Lowrey used two ratio sqaling techniques based
on the distanceé of familiar urban facilities such as bus $tops, library,
post office etc which were known to the respondents. One method
involved pairéd and one multiple comparisons, all expressed as lengths
of lines on a card.47

From the German study it was found that frequently visited shopping
streets are cognised as too short48 and this éonflicts with results from
other studies. But in the shopping context a street may be chosen for
the variety and interest it provides and this may affect the apparent
length of the street.

In order to compare different methods of distance estimation and
investigate their applicability, Day compared four methods at a variety
of urban scales. He elicited sketch maps, asked for direct verbal

estimates in miles, for mile estimates on a graduated scale and he used

a ratio scaling technique. These were carried out in Australia, in
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the Sydney suburbs of Killara and Bexley, and also in Armidale. The
distances varied from about 300 - 2000 yards in the central area of
Sydney, from about 1,300 - 7,500 yards in Armidale and from 3.1 to 22.5
miles in the Sydney metropolitan areaAstudies. In all cases there was
a very high linear correlation between actual and mean estimated
distances; though the regression lines show some variation this was

not significant statistically when sample mean values were used.
Individual differences were very large and did not operate in a syste-
matic way. The results were conflicting: in the Be?ley sample there
waé a tendency to overestimate distances below 1,200 yards and under-
estimate thbsé over that figure; and in Armidale some of the shorter
distanceQrbelow 4,000 yards were underestimated, though overestimation
was fairly general. He concluded that familiarity may be a factor
affecting estimation, but that under 500 yards, rounding off'of estimates
to a quarter or half a mile produced overestimation.49

The Austr;lian study appears to support the hypothesis that,
amongst these four, the actual method of eliciting cognitive distance
estimates does not in general have a systematic effect on such estimates
and that differences due to different techniques are not significant
statistically because of the very large individual variations.

In London it was found that the ability to produce a sketch map
does correlate significantly with the ability to estimate distances.SO
It was also concluded, by comparing distance estimates before and after
a mapping exercise, that a more complete eognitive representation leads
to large estimates.

Characteristics of the respondents which might affect distance

estimates were noted by Lowrey, who found significant differences in
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estimating distances between drivers and non drivers, the latter were
found to be less variaﬁle in their estimates.51 In the German study
no clear relationships Qith length of education, age or social class
vere found among the distance estimates of these women shoppers.52
As far as familiarity is concerned, there is considerable
fragmentation of urban knowledge in the early stages of coming to know
a\city, and one would expect wide variability in distance estimates,
improving in accuracy with greater familiarity. In the retailing
context preference is difficult to separate from familiarity, for we
patronise those shops we prefer and visit those we dislike ieés
frequently. In Lowrey's study facilities seen as desirable such as
library, post office and park were cognised as relatively closer to
home than those seen as less desirable such as motorway interchanges.53
The importance of the home area occurs in several confexts: the

relative size‘devoted to it on children's maps,54 the effect on the
orientation of a map,55 and on distance estimates.56 Developmentally
children pass through a stage of domicertric orientation, and in
getting to know a new town or city; the home is one of the first
reference points. The home must generally be the place of greatest
familiarity and preference.

| Al though Pocock57 suggests topological deformation of the individuals
representation of his action space as he moves through the city, such a
schema for a plan of action with goal involvement, may be separate from
the memory store of fixed references in the environment. It -is possible
that some of these studies were in fact tapping the former internal

representation rather than the latter, in individual cases, and this

may account for some of the wide variability in results. The
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'amalgamation and analysis of results from whole sampies evens out

these differences so that some clear relationships are demonstrated.
The general correlation between cognised distance and actual

distance allows the examination of disfortions, and these throw light

on some of the factors influencing internal representations.

REPRESENTATION

While some features of sketch maps clearly reflect cognitive
structuring of information, there are other features‘which may be a
coﬁse@uence of the representational process or the drawing ability of
the subject;

In arseries of exercises with Geography students it was noted that
there was a tendency to make angles into right angles,58 and towards
symmetry,sg also, roads tended to be drawn in the dirQCtioﬁs of the
major compass points. Since mapping ability should have been well
developed in these students, it appears such simplifications were
cognitively imposed.

In a small town it was found that middle class respondents had a
greater sense of spatial structure than the working class, and drew more
extensive maps. Since the whole town was within walking distances it
seems likely that the activity patterns would largely overlap and in
fact the two public houses that appeared on the middle class maps did
not have a middle class clientele.60

Lover class and older people tend to refuse to take part in mapping
exercises.61 How much these refusals are due to lack of interest, or
to poor articulation of the spatial structure, or to lack of representa-

tional ability, is not clear; all could play a part.
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Moore, in a discussion on the growthvof enQironmental knowing,
distinguished between the developing ability of the cﬁild to conceptualise
the larger environment in terms of Piagetian stages, and of an individual's
development from unfamiliarity to familiarity with a particular area.
However, he concludes that the latter passes through very similar stages.
Appleyard considered his map types as different styles of representation,
but Moore fifs his firmly into a developmental framework, at three levels
1) undifferentiated egocentric 2) differentiated and partially co-
ordinated into fixed subgroups and 3) abstractly coordinated and
hierarchically integrated. At the lower ie?els tdpoiogical relations
hold but at the third level the elements wi§hin the map are interrelated
with approximate proje;tive and eﬁclidean accuracy. He hypothesised
that an individual would represent subjectively familiar areas of the
city in a more organised manner than the less familiar, which would be
reﬁresented in a partially coordinated way, and thatrsuch an individual
would be able.to carry out associativity and reversibility tasks in the
familiar area more often than in the less familiar. The results showed
that level of representation and performance on tasks were both related
to the degree of familiarity with different parts of the environment,
for the same individual.62

One study was concerned with the types and degrees of distortion
of sketch maps drawn by teenagers coming to know a city, London, new to
them, over a period of a month. Oscillations in distortions were
interpreted in transactional constructivist terms as equilibrations to
one developmental level, based on partially coordinated but separated
regions organised around fixed references; and then to higher levels

of organisation where distortions subsided as they learned more about

the city.63
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A quantitative study of the growth of enviromental knowledge was
made with the wives of U.S. Navy personnel, newly arrived in a small
town, Idaho Falls. Maps drawn about 2} weeks after arrival were
dominated by streets, on averaéé there were 20.3 per map, and the home
street was generally clearly labelled. Follow-up maps drawn after
three months had about double the number of streets and the home area
was relatively less important as other features had become incorporated.
This town had quite large areas on a grid system, many streets were
named, but some wvere humbered and some denoted by letters of the

64 which probably made it easier to remember than the more

alphabét
meaﬁde}ing and less systematically named streets of a British town.
| Further evidence on the representational process was obtained from

a study of the order in which sketch maps were drawr, and the stages
théy passed through. This was done by taking four groups~§f people in
London, asking them to draw maps, and then stopping one group after one
minute, another after three minutes, another after five minutes, and the
Jast after seven minutes. The similarity of representation in each of
thekfour time periods, to the series in Appleyards categories was
apparent, suggesting that the individual styles of representation
identified by him are analagous to stages in the continuihg development
of drawing a map.

Highly significant ethnic differences in childrens maps occurred
in the percentadge of the map devoted to the home. For black children
the home occupied on average 25.1% of the map, for Mexican-American
children 5.1% and for Anglo-American children 2.5% of the map. When

asked to draw a map of the city of Houston again highly significant

ethnic differences occurred, 84% of the Anglo-American children attempted
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the task, one black child and no‘Mexicén—American children. The
Anglo-American children apparently possess a life style and imagery of
their environment which is highly complex in comparison with the black
children, with both greater mobility and more stimulation.66 In one
study a hypothesis of a distance decay function in relation to scale,
detail and density of elements is postulated.67
| Analysis of the features included on sketch maps by the whole age

range of school children in Small Heath, Birmingham showed an interesting
trend from the unique to the shared'view. From the 9 and 10 year olds
there were large numbers of features of individual pefsonal interest
with only a few mentions, and at the other extreme 6nIy a few common
features mentioned by many children. In contrast the items from the
seniors' maps have a more general distribution with from five to twenty
mentions for a large number of places. Because the Eastefn and Western
sections had rather different characters a comparison was made of the
average numbefs of features depicted in each zone by junior and senior
school children. The Eastern zone had been designated a general
improvement area and the majority of buildings have remained intact;
whereas ;he Western zone is due for renewal and has fewer buildings
and more open spaces due to demolition. For both juniors and seniors
the Eastern section scored more highly, which again supports the view
that the physical environment determines its memorable qualities,
which tend to have a general appeal.

The types of landmarks noted by children differ from those of the
adults in Lynch's study, and include roadside items and street furniture.
In the 8mall Heath study the seniors included larger buildings such as

. 68
churches and public houses as well as shops and parks.
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Uzzell has suggested that fewer landmarks on a map might imply
C . 6 . :
more abstract thinking, 9 but it could be a reflection of the desire
to produce something more like a conventional map, or to a tendency to

try to get around with the minimum of cues.

THE CHILD AND THE NEIGHBOURHOOD

Lynch7O listed neighbourhoods as one of the basic elements
contributing to the image of the city, and Lee71 investigated some
social concomitants of neighbourhood area. Robson72 set out to define
neighbourhoods on a number of demographic dimensions: and to test the
validity of neighbourhood as a territorial group of people with a
common mode of living, striving for common objectives, he investigated
educational aspirations for secondary schooling. A significant
correlation between educational aspiration aﬁd‘the social class of

73

parents was found but it was shown that people of similar social

class display'very different attitudes to education, depending on the
area in which they live.74
Another study revealing the influence of neighbourhood was that of
membership of formal associations and clubs. In this case neighbourhood
was more important in determining social behaviour than the personal
characteristics of the individual.75 Two explanations were offered,
first, that the neighbourhood characteristics may be an index to the
self image of the individual and second that the neighbourhood itself
might be a factor in the kinds of pressures which are brought to bear
on the individual to participate in formal associations.
However, in the educational field it is the individual who is

exposed to pressures making for dgreater individuality, rather than to

group sentiments, who is most likely to succeed. And in one area, in
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Robson's study, children were specifically discouraged from playing
in the streets, thus the opportunity for the children to mix with and
grow up in a child dominated world is effectively reduced. There were
also a smaller number of children in this area and a bigger membershib '
of Boy Scout organisations and of clubs and societies, where activities
are controlled by adults. Robson concludes that the importance of the
factor of street play is that it tends to work against the development
of self-sufficiency in the individual.76 He also argues that the
middle class use of spacezis quite different from that of the working
class. For middle class contact§ ahd standafds are not restricted to
the local level, but derive from a much wi&erigeographical orbit.77
The standards which are internalised need not be taken from a group
which is essentially local, but one disseminated through reading matter
and other mass media.

Mercer,78 in his discussion of the Newsomes work on child rearing
as related to the four-year old in Nottingham, shows that the effect
of space within the larger family, and the terrace house, results in
the child‘playing out in the street more. This means less’control by
the mother over the choice of playmates, compared with the middle class;
and less willingness to arbitrate in children's quarrels; It was
suggested too that these attitudes persist for some time after moving
out from the older terraced areéas to council houses on new estates.
The influence of environmental threats being just outside the terrace
house, where there is no semi-private garden or yard, results ‘in
parental controls which are at first pervasively repressive, but when
these fail, there is a fatalistic abdication of efforts to protect the

children.79
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There are thus behavioural characteristicsvrelated to both the
physical features and the social milieu of the neighbourhood.

Other evidence about the street behaviour of children comes from
a study on Road Safety. Here it was found that age was the single most
important factor in determining whether children will play in the
street, go on errands, ride a bicycle, walk to school on his own etc.
The incidence of street playing was higher among boys than giris.
among town dwellers rather than country children, amongst children who
live in houses or flats without gardens than those who have a garden,
and amongst children whose homes are on estates rather than thosg whose
are not.80 Those 1living on a modern housiﬁg estate were most likely
to play in the street followed by those living in a street of older
houses, mostly in poor condition.81 More ﬁothers of boys worry about
road accidents than of girls.. Mothers of girls worry abqht strangers
speaking to or molesting them; but overall mothers §f boys and girls
mentioned equél numbers of worries.82 The largest grouping in fatal
and serious accidents to pedestrians was among six-year olds, and to
pedal cyclists was among 14 year olds, in 1968. Amongst 8 year olds
the proportion of children owning bicycles increased with the fathers
income,83 There was no difference between boys and girls of the same
age as to the likelihood that they will make journeys either to buy
sweets or to go on errands, and there was very little evidence that
the social class of the child's father matters in this respect.
However it seemed that children who occupy a middle position in their
families are more likely to visit sweet shops and go on errands,; than

only children, youngest children or eldest children.
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THE JOURNEY TO SCHOOL
The journey to school ié obligatory, given that attendence at
school is obligatory. The normal means of going to school is on
foot, indeed it is the duty of the Local Education Authority to provide
transport or pay travelling costs for a pupil if a school is not within
walking distance of his home. Walking distance is defined here as 2
“miles for those under eight, and 3 miles for those aged eight and over.
In 1972 about 10% of all pupils received free transport, 20% of
secondary and 3%% of primary school pupils; and nearly 70% lived within

one mile of the school théy'attended{ Amongst the secondary school

children 44% lived within one mile of the school they attended, and

78.5% lived within the walking distance of three miles.84
In the 1968 survey on road safety about % of the children walked

to and from school.85

Children from the higher social classes are
the children most likely torgo to and from school byvcar, and this
seemed to be instead of walking rather than'going by bus.86
Amongst those using school  transport there was a considerable
time spent waiting both before and after school. For primary school
children there was a tendency to longer waiting before school; the
secondary school children had longer waits after school, and on average
vaited longer than the primary school children.87
Of the children in the previously mentioned Road Safety study
13% went somewhere between leaving school and arriving home, and in
addition 61% had left their own homes and gardens at some time after
getting home on the day before the survey.,88 Children with older
brothers and sisters were marginally more likely to play in the street

than were other children.89
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Lee was iﬁterésted in the effect of the closure of rural primary
schools, and he found that social and emotional adjustment at school
in rural infant children was related to the journey to school. For
thosé children who did not walk, but travelled by school bus, displayed
les; wvell adjusted behaviour, and Lee attributed this to a psycholoéical
cause. He concluded that this was a result of the children forming
separate schemata for the two areas round home and round school. . He
suggested that the unavailability of transport home between the time
of arrival and the time when @due to leave school would remain a barrier
even for the older child, so that the two areas woulé continue to be
conceptual ised separately.gO For the walking child a ‘causeway schema'
is postulated linking the two areas of home and school.

This overview has discussed some of the studies of cognitive
mapping and behaviour in urban enviroﬁments. It is to an‘empirical
study of children's behaviour and cognitive mapping, in a small town,
and with particular reference to the journey to school, that this work

will now turn.
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CHAPTER IV

Ulverston - The physical background to the study

The last two chapters have dealt predominantly with mental
processes, and mention was made of the effect on cognition of certain
urban topographical features. Particular urban layouts may promote
particular behaviour, and familiarity will to some extent depend on
frequency of usé, whilst memory may also be affected by the significance
or use of a place. This chapter therefore gives a brief description
of Ulverston where the fieldwork was carried out. Roads may appear
to be given undue significance in the following outliné, but thevaill
figure prominently in the research design and results in subseqﬁeﬁt
chapters.

Ulverston is a small market town with a population of about
12,000. It lies close to the nérth shore of Morecambe an and south
of the.Lake District hills, and straddles the main road from Lancaster
and Kendal fo the port of Barrow-in-Furness. Ulverston i1s also on the -
railway from Carnforth to Barrow which was opened in 1846. - There
remains a wide, deep canal 1%‘mi1es long from the sea, leading to three
canal basins, but it has not been used for shipping since 1916, and is
now used by anglers.

There is a landmark on the northern side of the town, Hoad Hill,
which is 450 ft high and surmounted by a monument in the form of a
lighthouse. It was designed as a sea mark and used for navigational
purposes. From the summit are fine views over the town, Morecambe
Bay and the Furness peninsula. The monument is visible from much of
Ulverston and is mentioned here since it was used as a reference point

for mapping exercises for this work.
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The site of the old iron works, formerly one of the main industries
of the town, on the bank of the canal, is now occupied by Glaxo
Laboratories Ltd, the largest single employer in Ulverston with a work
force of about 2,000. This lies to the east of the area covered by
the street plan of the town. There are other industrial sites in and
around the town, but most are situated on the eastern side.

For descriptive purposes Ulverston can be thought of in four zones
from north to south. These are delimited by the main througﬂ road,
the railway line and the boundaries of the extended Croftlands estate
(see Fig. 4.1 ). | ’

To the west of zone one, north of the county road, lies the cobbled
market place with the war memorial in the form of a cross. Some of the
surrounding shopbing sfreets are narrow, and many of the houses have
Georgian fronts. Also in this zone is the Parish Churcﬁ.(1540-1866),
the hospital, tﬁe cinema and the post office. The Lowér School (1900)
is situated on Hart Street, at the eastern end of this zone. Near
the Lower School are three parallel streets of terraced housing built
about 1870-1900.

Zone two lies between the county road and the railway line. Just
south of the road lies the library and police station, and then the
bus station, the Roman Catholic church (1895) and the railway station,
as well as the two junior schools.Lightburn and Dale Street. There
are some terraced streets near Lightburn School dating from about 1850-
1880. At the eastern side is the Dale Street council estate built
from 1919 to 1939, together with some terraced housing.

The third zone lies south of the railway line. To the west and

just south of the railway there is a private development of largish



Fig. 4.1

Ulverston - street plan and zones.
The zones are as described in the text.

The street plan was that issued by the
South Lakeland District Council during the
period of the study.
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Ulverston

detached houses built from 1909 onwafds; and further south still more
private developments from the 1930s. On this westerly road south,

out to the Croftlands estate, Springfield Road, lies the Upper School
(formerly the Grammar School, built in 1932) in spacious grounds.

The Roman Catholic junior school, St. Mary's also lies on the Springfield
Road. At the eastern end of this zone is the triangular Watery Lane
council estate, built in the 1950s. (Fig. 4.2)

The fourth zone is the extended Croftlands estate, the north east
end of which is council housing, built from the late 1950s to 1964,
_The‘southern and western part is private housing, séme of the infilling
being late 1960 and early 1570s. V

The Croftlands estate is away from industrial sites and about one
mile south of the Market Place. The newvest junior school, officially
-opened in 1964, is on the estate, which is composed mostly of.semi—
‘detached houses with gardens, botﬂ privately and council owned. The
swimming baths are on the edge of the estate, and there are a few
shops and a public house serving the area.

From the map (Fig. 4.3 ) it will be seen that there are three
roads out from the town to the Croftlands estate, viz. Springfield Road,
Victoria Road and Well Lane. Because of the low clearance of the
railway bridge on the most easterly road, Hill Fall, only the two
westerly ones are bus routes.

In all 192 roads are listed on the street map of the town, and of
these 47 may be described as being part of the extended Croftlands
estate.

There are four junior schools :



Fig. 4.2 Ulverston - Council' Housing .
Source - South Lakeland District Council
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Fig. 4.3

Ulverston - Schools, Hoad Monument and
Swimming Baths.

The schools are marked with arrows, the

Hoad Monument is on the line between C?

and C2 and the Swimming Baths are on the
line between B3 and C3.
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Ulverston
Croftlands Junior School Mixed
Dale Street Junior School Girls
Lightburn Junior School Boys
St Mary's R.C. School Mixed

Each has a very distinctive character and although these generally
serve as neighbourhood schools, thefé are good reasons for individuél
children to attend a non-local school.

There is only one secondary school, the Victoria High School
(Comprehensive) which is on two sites. The Lower School is on Hart
Street, near the foot qf Hoad Hill in zone 1, and the Upper School is
on Springfield Road, zone 3. ‘ 7 .

During the first year at the Loﬁer School the_Geography curriculun
is concerned with map'work and with Ulver;ton and its surrounding
villages. During the study of Ulverston some attention is given to
the layout of the town and the childrgn are taken on a town trail.
They are also taken up to the Hoad Monument, where orientation to the
north is discussed and the layout of the town and its position on the
Furness peninsula can be seen. Such a teaching programme clearly
influences any environmental inforﬁétién elicited from this age group;
and is mentioned later, when discussing the fieldwork results to which

attention now turns.
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CHAPTER V

Croftlands School 1976 and 1977

Croftlands School 1976

"INTRODUCT ION

The areas surrounding the home and along the route of the journey
to school are probably the most familiar parts of a child's environment;
and it is here that children's different environmental knowledge can be
studied. In this study children's sketch maps were examined in
relation to a number of group and personal factors. Any regular
relationships revealed by this study would indicate éither consistent
patterns of behaviour or consistent cognitive differences or both of
these. Individuals differ in their knowledge of the environment and
some of the possible Contributing factors were investigated. Among
these factors were sex, family uéé of car, gross rateable value of the
home and type of ownership, as well as mbde of transport for the
journey to school, participation in organised out of school activities
and journeys to go shopping to the town. Teachers were asked to assess

certain dispositions for each child, and the data provided some

evidence of certain other cognitive attributes.

Initial hypotheses

Although cognitive differences between the two sexes have been
found on some psychometric tests which might affect environmental
learning, behavioural differences have rather been taken for granted,
so some questions were therefore included in order to help establish
whether there were different behavioural patterns, due perhaps to

greater parental control of the girls. The hypotheses to be tested
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were that girls would like to go out and about léss than boys, that

they woﬁld tell an adult whére they were going more often than boys,

that they would go to bed earlier than boys,kthat they would go into

the town unaccompanied less often than the boys, also they might use
bicycles less than the boys; and that all or any of these behavioural
constraints would limit their knowledge of the environment, by comparison
with the boys. In the review of literature, studies were mentioned
where the socio-economic class of the respondent appeared to influence
their behaviour1 or ability to draw sketch maps? So further hypotheses
were that children from a lower socio-economic group‘yould draw more
restricted sketch maps than those from a higher group; and that this
would be associated with different patterns of behaviour. In particular-
if was postulated that children from a lower socio-economic group would
travel by car less and less often engage in regular organised out of
school activities. An alternative hypothesis was that reétricted maps
were associated with cognitive differences.

Although Ladd3 found no relation between the distance from home to
school and the neighbourhood size, it was intended to investigate this
further, through testing the hypothesis that the sketch ﬁaps would be
more extensive of those children who lived further away from, but who
also walked to school, than for those who lived near the school. And
it was a further hypothesis that mode of transport for the journey to
school would influence environmental 1earning.4 As well as the
operation of group factors there was still the likelihood that strong
personality factors might be a powerful influence on behaviour and
cognitive functioning.

The hypotheses underlying the choice of personality dispositions

were that attributes such as being observant, going about alone, being
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confident, physically active, intelligent and generallf good at school,
would result in more extensive sketch maps; while attributes at the
other poles i.e. being unobservant, socially inclined, timid, physically
inactive, unintelligent and with poor geheral school attainment would

result in the production of restricted»sketch maps.

Experimental Design

In order to relate these factors to individual sketch maps, four
instruments were used:
'a) a questionnaire completed by each child (see Appendix I)
b) an assessﬁent of each child completed by the teacher (see Appendix I)
c) a sketch map drawn by each child
d) a 'diéry' of out of school activities, for a period of a week, kept
by each child at school. (see Appendix I)
Additional information was obtained from the school recofds and from
the records of the local Valuation Office.

The sample consisted of 74 children for whom all four documents
were completed, in the top three classe; of a primary school on the
Croftlands estate on the edge of Ulverston. All the children vere
due to go on to the Lower School in the older part of thg town in the
following September. This study was carried out during July, 1976.

The teachers were very cooperative and the author was given plenty
of time with each class. Almost all the children said they had completed
their maps and appeared to have enjoyed drawing them. It was emphasised
in the instructions that since each child lived in a different house

and had different friends and occupations, each map would be unique.
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Statistical Note

There are two points of view in analysing data from a study of

76

this kind. The first is that this is a complete statistical population,

for virtually all the children of this age in the school were included
in the sample. Statistical measures from this group then become
descriptive and are the values of the population parameters for this
statistical population. In suéh circumstances an orthodox t-test, for
example, for the difference between sample means for boys and girls is
inappropriate; for it is sufficient to say that in fhis popu{&tion one
mean is larger than the other. In this case it is only possible to
make wider generalisations when the same result is repeated over a.
number of populations.

. The second‘point of view is that this group represents a sample
from a wider population. What then is the wider population? - is it
a hypothetical population of generations of 11 year éld boys and girls
from this aréa of Ulverston, if the latter, then in order to carry out
an orthodox t-test, for the difference between means, the samples must
-come from approximétely normal populations with equal variances. 1f
these conditions are not satisfied there is a less powerful, non-
parametric test which makes no assumptions about the underlying
distributions; this is the median test.5

Although the author recognises that attitudes of schools and

parents change over time, so that norms of behaviour change, it seems
necessary to consider these samples as representative of some wider
population if the results are to have any wider application. However

the data is comprised of smallish samples with relatively small

differences in measures of centrality and relatively wide dispersion.
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Under these circumstances the median test is'unlikely to establish
significance; but the repetition of differences in the same directions
(e.g. of boys indicating more roads on maps than girlﬁ) over a number
of samples does give some justification for wider generalisation.

In each case the mean, standard deviation and number in the sample
are given as a description and guide to the variability. Throughout
the conventional probability levels of 0.05 and 0.01 have been adopted
as levels of significance. In all cases the appropriate degrees of
freedom are given as subscripts.

RESULTS

The results are summarised under the two headings, patterns of

~ behaviour and environmental knowing, and in each of these sections

both group and personal factors are considered.

Patterns of Behaviour -

a) Sex differences

Within the group of 74 children there were 35 girls and 39 boys.

Asked whether they liked going out'and about there was no significant
difference between the proportions, but when questioned about telling
an adult where they were going after school, more girls than boys did

#

SO gk? = 4.24 p<0.05 N = 74). On average the girls said they went
to bed half an hour earlier than the boys; and on light summer evenings,
as during the period of this study, this might limit the time for playing
out.,

For many of the questions there were no significant differences
in theproportions of the various possible replies from the girls and
from the boys. These items included: telling an adult where they were

going when going out at the weekend; 'playing out' by themselves, with

others or staying at home; and going on errands.

1 .
* ;Xf with 1 degree of freedom; see note above.
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There were no differences recorded in the @roportion of families
having the use of a car or van as between the two sexes, nor for access
to a bicycle by the children; though the only child who récorded no
access to a bicycle was a girl.

The majority of the children (65 out of 74) walked to school and
even more walked home (70 out of 74), with no differences between the
boys and giris. However from the diaries it was clear that the mode
of transport for the journey to school did not reflect the way the
children got around when they were 'playing'out'. For no children
recorded that they went to school by bicycle, yet Qeli over haif the
children (52 out of 74) recorded bicycle journeys during thé week, with
slightly more boys (28 out of 52) than girls (24 out of Sé).

From the diaries it was also possible to test the hypothesis that
significantly more boys than girls made unaccompanjed joutheys into
'toﬁn', but this was not supported for 14 boys made such journeys and

12 girls did so.

b) Socio-economic group differences

The two measures of §ocio-economic grouping used were obtained by
reference to the home addresses and the rating office: these were the
Gross Rateable Value of the property, and whether the house was
privately owned or belonged to the local authority. The latter is a
crude measure, but a simple dichotomy is useful in small samples.
Within this group of children 54 lived in privately owned houses, while
20 were from council houses. There were no significant differences
in the proportions of children in the two groups who told an adult

where they were going when they went out after school or at the weekend.
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Investigation of the availabiiity of a van or car showed that
there was a significant difference between the proportions of council
and private house dwellers having cars (%f = 6.9 p<0.01 N = 74)
with fewer cars among those from council houses. From the diaries
a comparison of the numbers of journeys made (excluding the journey to
school) by car or by bus during the week also showed significant
differences in proportions between the two groups (;K f = 5.75
p<TL05 N = 74), with those from council houses making fewer such
Jjourneys.

Mercer6 mentions that the working class child i; more likely to
have more siblings and therefore to have less space in the home‘than
the middle class child, and this may affect how much they 'play out'.
In this study the average size of the family of thé child from the
privately owned house was 2.5 children, and from the coungil house
3.6 children.

From the diaries it was possible to compare attendence at
organised out of school activities between the two groups. A
significantly lower proportion of children from council houses had
attended regular organised activities (Xf = 6.03 p<0.05 N= 74).
However when considering attendence at 'events' (mostly at the weekend
e.g. Sports Days, Flower Shows etc) although a. lower proportion of
council house children attended the difference was not significant.
Proportionately more children from privately owned houses went into
town, but the difference was not significant. However of those children
vho did go into town, the proportions of those unaccompanied and
accompanied were significantly different between the two groups
(;{ ? = 5.69 p{0.05 N = 54), with those from council houses more

likely to be unaccompanied by an adult.
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In summary then, some different'patterns of behaviour were associated
with sex and with socio-economic grouping és defined by the nature of
home ownership. Girls seem subject to more control than boys but many
of the differences did not reach statistical significance. Living in
council owned property was associated with less likelihood of having
the use of car, less likelihood of attendence at organised out of school
aétivities, less likelihood of going into town, but if one did so, more

likelihood of being unaccompanied into town; and with more siblings.

¢) Individual factors - ‘ K

Although individual personality dispoéitidns might appear to help
to illuminate interpretation ofvéithér the maps or‘fhe reported behaviour
of individual children, the overall categories wvere probably too vaguely
defined énd differenfly interpreted by different teachersf Inspection
of the different teachers assessments did show a tendency; in the case
of one teacher, for a large propoftion of entries in the middle of the
scale - such average marking may also reflect a *don't know' response;
and this was particularly noticeable oﬁ the bﬁysically active - inactive
scale. In conversation with other teachers afterwards the author came
to believe that this assessment was a difficult task for the teachers
to carry out. The only objective measurement was that of general
school attainment, as tests had recently been used and work assessed
in preparation for the move to the Lower School. In fact the assessment
of the children on six different dimensions each on a five point scale
resulted in a very large number of individual personality profiles, of
such variability that analysis would have required very much larger

samples and more sophisticated methods.
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As the most discriﬁinating measure was general school attainment
(see later results), this was examined in relation to sex, to privatq/
council house dwelling and to attendance at organised out of school
activities.

v Although there was a tendency for girls to predominate in the

higher attainment groups, this was not statistically significant.

Similarly the children from privately owned houses were better
represented in the higher attainment groups, but again this was not
statistically significant.

Consideration of the group who participated i; organised evening
activities showed that this group did include significantly more

children from the higher attainment grades than among those children

who did not so participate (;Rj i =_17.73 p 0.01 N = 74).

Environmental knowing

a) Sketch maps and diaries

A simple measure of the extent of the maps drawn by the children
is the number of roads indicated,7 ané this was employed. Where
streets are not named it is seldom possible to identify all of them on
the basis of their shape alone, for few of the children drew all the
roads in a given area and it was often not clear which of two adjacent
roads were noted. It was not therefore practicable to consider which
roads were concerned, rather than how many. The children were asked
to mark certain fixed points on the maps, for comparison purposes;
so further measures were counts of the numbers of additional locations
marked, and the numbers of named roads.

The diaries were examined to see if some measure of the home range

could be obtained from them, so that the extent of the children's
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movement batterns might be related to the extent of their maps. In_
fact the numbers of roads and locations noted were so few that no
estimation of home range was possible.

When the number of roads marked on maps was plotted against the
numbers of journeys recorded on foot then a pattern was discernable.
Although for each number of journeys recorded there were wide variations
in the numbers of roads marked, the minimum number of roads appears to
increase with the number of joufneys, see Fig. 5.1. This leads to the
conclusion that the activity of a child establishes a minimum knowledge
of the environmenf,'ie. the,very‘active child cannot fail to pick up
some knowledge; but that does not'pngclude the less active child from
having a better meﬁory for places and a more extensive map.

An extensive diary record might be considered a conscientious
record} but it was found there was no clear association between number
of words used and number of places mentioned; suggeétiﬁg that lack of
conscientiousness did not piay a regular part in the entries with a
low number of places noted. Attainment and number of locations (includ-
ing named roads) were plotted and no regular association was shown, so
that although recording was presumably easier for those of high attain-
ment, they did not record more locations; and indeed there is no
reason to suppose they necessarily had a more extensive movement pattern.
Both these factors suggest the diaries were unbiased records of movement.

If the sparse entries for Fridays relate to a poor memory for
events and places, is this related to the corresponding maps for these
children ? Investigation of the numbers of roads on the ﬁaps for those
children who failed to record any place on the Friday, reveals that the

average number of roads for this group was 17.96, n = 25, and for those



Fig 5.1

Note:

Scattergram of the number of walking
journeys recorded in the diaries during
the week of the study, against the
number of roads indicated on the map,
for each child, Croftlands 1976.

All but one of the 74 points lie below and
to the right of the oblique line, which shows
how the minimum number of roads increases
with increase in the number of journeys.
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who entered locations on the Friday in their diaries the mean number
of roads was 17.8, n = 49, which gives no evidence to suggest that the
failure to record a location on the Friday was associated with a poor

deneral memory for places.

b) Sex differences

Comparison of the extent of the maps for the two sexes gave mean
nwnbers of roads indicated by Eoys as 18.4, s.d. = 8.3, n = 39 and for
girls 16.7, s.d. = 6.8, n = 35. The boys maps were both more extensive
in general, but also more variable than the girls. "The median test was
non-significant. For the named roags the mean for boys was 4.5, s.d. =
4.9, n = 32 and fér girls 5.8, s.d. = 3.9, n = 35. So the girls either
knew more road names or were more concientious in naming their ﬁaps than
the béys. Again the median test was non-significant.

The extra locations counted were only those pléces tﬁét had been
named (e.g. Healtthentre,>Cinema etc.) and the mean numbers for boys
were 4.3, s.d. = 3.0, n = 39 and for gi?ls 6.2, s.d. = 4.0, n = 35.
Again the girls generally supplied more names, but the median test was
non-significant.

A comparison of the proportions of roads named from among those
marked, showed that significantly more girls than boys had named more
than half the roads they had marked (X? = 3.95 p<0.05 N = 74),
which could be due to the girls greater verbal ability or to more
attention to detail.

From the questionnaires it was possible to separate those children
who regularly 'told' an adult where they were going from those who only
sometimes did so, or did not do so. The numbers of roads were 17.7

n = 25 for those who 'told! and 17.5 n = 49 for those who did not, a
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negligible difference. waever if the girls figures are separated
from the boys, the mean for those who told'among the girls is 16.1

n = 21, and for those who only did so sometimes 17.6 n = 14 which
though small supports the idea of greater control over movement for
those who told. However the situation for the boys was reversed with
those who told an adult where they were going having a mean of 20.1

n = 14, those who sometimes told an adulf with a mean of 17.8 n = 22,
- while those who never told an adult had a mean of 14.7 n = 3. These
figures are based on small numbers but are suggestive of sex difference§;
It could be hypothesised that 'telling' for boys was related to a
greater articulation of their spatial knowledge reflected>on maps.

Although the diaries did not serve the purpose for which they were
originally planned, théy_provided some evidence on which to test further
hypotheses, and gave an idea of individual differences.

Examination of the diaries.showed that the girls on average used
more words pér day, with a mean of 28.7, s.d. = 5.3, n = 35, than the
boys, with mean 23.6, s.d. = 4.3, n = 39. In this case the median
test was significant at p<[0}05. But an examination of the number of
different locations recorded (including named roads) showed no significant
differences between boys and girls (?C i =4.9 p> 0.05 N = 74),
however when road names alone were considered the girls were seen to
have named signif;cantly more (;t i = 10.3 p<£0.05 N = 74), which
parallels the results from the maps.

From these results it appears that boys know, on average, and can
arrange on maps, a greater area of their environment than girls.

This could be due to wider activity fields or to their greater spatial

ability or to both these factors. The girls evidently know more names
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of the roads they mark on their maps and this couid bé due to their
greatef verbal ability, which was demonstrated in this study by the
greater number of words they used in their diary entries; or it could
be associated with telling adults where they were going, or it may be
the kind of details girls notice.

In fact an inspection of the numbers of roads named by the girls
who told an adult where they were going gives a mean of 5.8 which is
the same as for those who only sometimes 'told' an adult, so that
regular 'telling' seems not to be related to the propensity of girls

to name roads.

c) Socio—eéonomic group differences

Comparison of the mean numbers of roads marked by the children
from p;ivately owned houses and from council houses gave for those from
privately owned houses a mean of 17.6, s.d. = 7.5, n = 53 ‘and for those
from council hbuses a mean of 17.1, s.d. = 8.0, n = 20, but the median
test was not significant. The slightly more extensive sketch maps
of thoSe'ffom privately owned houses woﬁld be expected from the
literature, and might reflect both cognitive and behavioural differences.
For named roads the privately housed children had a mean of 4.8,

s.d.

4.00, n = 53 and the council house children a mean of 5.8,

s.d. 5.6y n = 20, with again, a non significant median test. The

ratio of boys to girls in the sample is approximately the same in both
groups, for the children from private housing it was 28:25 and for
those from council houses it was 11:9; so the difference in number of
named roads is not due to the influence of girls in the sample.

Perhaps the less widespread ownership of cars means that smaller areas
are known, but these areas are known in greater detail, by the children

from council houses.
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Inspection of the numbers of roads marked on.their maps by children
who attended regular organised out of school activities gives é mean of
18.7, s.d. = 5.7, n = 32, while for those who did not participate in
such activities the mean numbers of roads were 16.8, s.d. = 8.7, n = 42;
another difference which was not significant in the median test.

Attendance at organised -out of school activities was more frequent
among the higher attainment groups, and those from privately owned
housing, as previously mentioned; and both of these are associated with
more extensive sketch maps.

The mean nunber of named roads for this group ;;s 6.5, s.d. = 4.8,'
n = 32 and for ?hose who did not participate in organised activities
the mean number of named roads was 4.0, s.d. = 3.9, n = 42 which gives
a éignificant difference in the median test p< 0.05. This result may
wvell bé a reflection of the higher attainment amongst the‘group who
attended orgénised out of school activities.

This group then had both more extensive maps and more named roads

on their maps.

d) Individual factors

Plotting the numbers of roads marked on the maps against each of
the six personality dispositions showed no regular patterns. However
when the number of named roads was plotted against general school
attainment, there vas a clear association with more roads hamed by the
children in the higher attainment groups (Fig. 5.2). An analysis of
variance gave a highly significant value of F for variance between

*
attainment groups F = 5.70 p<:0.01 N = 74, confirming the

4,69

visual analysis.

®
F ratio with 4 and 69 degrees of freedom. See note on page 77



Fig. 5.2

Scattergram of number of named roads
on sketch maps by attainment group,
Croftlands 1976.

The mean value for each attainment
group is marked with a cross.
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In the diaries many other facets of individual personality disposi-
tions were displayed, and some of these have been linked with the field
dependent - field independent developmental continuum by Witkin et al.9
These included, at the field dependent end such aspects as 1) lack of
articulation about experience (e.g. 'played out') 2) poor organisation
of material in memory (e.g. fragmentary maps) 3) passivity (watched T.V.)
and 4) oral pleasure and self indulgence (e.g. bought_sweets) and at the
field indebendent end 5) articulateness about experiences and 6) setting
one's own goal (e.g. girl who went to feed the goats at the tip, boy who
went out looking for wheels for a buggy): | It vas n;t however possible
to link these vague indicators together or with any of the social or
emotional factors identified by teachers. Five of the children were
classified as very timid and the map of one of these was very restricted,
but the other maps fell in the middle range. The girl who recorded
fhe longest walk, a distance of six miles_through the lanes to Barrow,

did not draw-a very extensive map. So examination of some of the
extremes-in'this case gave no guide to a wider interpretation as it

sometimes may.

e) Direction and distance

Two other aspects of specific psychological functioning were
examined in relation to the maps, these were di;tance and direction.
Measurement>of the Home - School direction and of the School - Hoad
Monument direction produced histograms showing considerable variability
but each with a flatishcentral portion. When measuring these angles it
was necessary to adopt a base line from which to work; and the line
of School - Swimming Baths was used, since all the children had put

these two points on their maps and regularly went from the school to
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the swimming baths for swimming lessons. The Hoad Monument was
easily visible from the school playground and its direction from
the school was the same for all the children, so that a 'normal’
distribution of errors might be expected. For the estimation of the
direction of home from school each child was estimating a different
angle, since each home was uniquely located, but again the errors in
such estimations could be expected to be normal. In fact the two
distributions were similar in shape but whereas themean for the
distribution of errors for the Hoad Monument was at about 28° in an
anticlockwise direction, the pean for the distributi;n of errors in
the home direction was 11° in an anticlockwise direction (seg Fig. 5.3.).
To find the errors the 'true' angles were measured from an 0.5. map
of appropfiate scale - i.e. where the town fitted comfortably onto a
sheet of A3 paper - the size given to the children'on wvhich to draw
their maﬁs.

These hiétograms show that there were systematic processes at
work, and while individual children might judge their position more or
less accurately according to the Hoad Monument, a visual referent, others
were more accurate for the Home - School ‘*experiential' referent. For
the latter, their sense of direction had built up over many journeys
round corners and through the built environment. Only a few had
nearly accurately portrayed both directions on their maps (7 out of 52
had combined errors on the two measures of less than 300). The result
is interesting for clearly the children at this age have a definite
sense of direction which they incorporate on their maps. The bias to
an anticlockwise direction is difficult to explain unless it is associated

with the choice of base line. The further point, the Hoad Monument,
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Fig. 5.3 Distribution of errors in the angle of
Direction of the Hoad Monument and of
home, Croftlands 1976

ag Errors in angle of direction of home
Errors in angle of-  direction of Hoad Monument

The mean values are marked with a line
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was on average depicted as further displaced than the position of the
homes, which were usually less than half the distance away of the
monument .

To investigate the variation in scale employed over the extent of
the map various measurements were taken from the children's maps.. As
each child had been asked to mark the position of their home, the
school, the Swimming Baths and the Hoad Monument, thése were used as
points of reference. As the Hoad Monument was clearly visible from
the school playground, estimates of its distance could be on a visual
judgment, or on the memory of the experience of going to it through the
town, or on a mixture of both.

The distances used were Home - School, which was differenp for
each child, School - Swimming Bath, and School - Hoad Monument, which
were constant. In each case a scalé.ratio was calculatéd, that of the
distance drawn by the child divided by the éctual distance as marked
on an Ordnahce Survey map. If a distance decay function was operating
perhaps the distances to points near home were respresented as relatively
larger than those further away. The children actually drew the maps
at school,Aso perhaps the school could have been the origin. Considering
the three distances: School - Home, School - Swimming Baths, School -
Hoad Monument, was the shortest distance portrayed as the largest 7 or
was the Home - School distance portrayed as the largest even when it was
not the shortest ? 1i.e. was the Home the origin ?

kRanking the three distances according to actual size, there were
36 for which the scale ratio decreased as the actual distance-increased,
and 26 for which they did not. Testing against a null hypothesis of

equal likelihood for increasing or decreasing scale ratio gives a
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(?C $ = 1.6 .bp>’0f65 n = 62) which was not significant. However

if the hypothesis that the Home - School distance is portrayed as the
largest is adoﬁted, the figures become 42 where it is and 20 where it is
not, and this gives (xf =7.8 p<0.01 n = 62) which is highly
significant. If the majorify of the children were at thé domicentric
stage, with home as origin, then this is evidence for a distance decay
function of scale ratio.

In the diaries the children had given a variety of reasons for
going to school, and it was decided to see if the scale ratio adopted
was in any way:felated to expressed attitudes to sghool, for preference
has been shown to have.ah'efféct on distance estimation in the retailing
context.10 Another more potent influence on scale ratio might be the
distance of home from school,rso a table of mean values of the scale
ratios was constructed. - It was not possible to carry out a cross
classified analysis of vafianée because the numbers in the different
groups were_unequal, but the values in the margins of the table are
suggestive of the effect of the home - school distance, while no
systematic effect can be attached to the influence of attitudes to

school broadly categorised as ‘'work' ‘'learn' and no entry.

Mean Values of Scale Ratios of Distance from
Home to School, Croftlands 1976

Distance Attitude from Diary

Home - School Group

from map in cms Work Learn No entry Mean Number
1.0 - 1.9 5.3 6.1 4.2 5.5 7
2.0 - 2.9 3.9 4.4 4.3 4.3 20
3.0 - 3.9 3.5 3.3 3.2 3.4 18
4.0 - 4.9 1.7 2.1 2.2 1.9 7
5.0 - 5.9 1.9 1.9 1.9 2
Group Mean 3.5 4.2 3.8

Number 22 12 20 N = 54

Table 5.1 Mean values of scale ratios, of the distance from
home to school, classified by attitude to school
and distance of home from school (measured in
centimetres from the 0.S. map), Croftlands 1576
N = 54



97
Croftlands School

This gives further support to the hypothesis of a distance decay

function for scale ratio.

SUMMARY

Investigation of behavioural patterns and sketch maps of children
showed that the differences in behaviour patterns as revealed by
questionnaires and diaries, and associated with sex and socio-economic
differences on this estate are slight, though there seem to be some
differences in the maps drawn by these different groups. The mode of
transport for the Jjourney to school was unrelated t; the transport used'
for most other journeys and may not‘have been very influential in
environmental learning. However frequent walking journeys wvere
associated with higher'minimum numbers of roads on maps.

Higher average numbefs of roads on sketch maps were associated
with boys, children from privatély owned housing, and those who engaged
in organised.out of school activities. Higher average numbers of
named roads on maps were associated with girls, children of higher school
attainment and those from council housing. It seems that those who
drev less extensive maps marked more road names on them.

There was some evidence to support a moderate general ability to
represent direction on maps, both of a visual landmark and of home.
There was also evidence which might be interpreted to support the
postulate of a distance decay function with respect to scale, based on

the home area as origin.
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Croftlands School 1977

INTRODUCT ION

Two aims had been in mind for this study

1) to repeat ihvestigations of patterns of Eehaviour and of sketch
maps in relation to factors such as sex, socio-economic group, attain-
ment and out of school activities inter alia, and to see if the
relationships suggested by the earlier study applied to this, next,
cohort of children
and :é) to examine some aspects of the change in env}ronmental knowing
associated with’the mové to secondary school.

The data collectéd‘in 1977 was incomplete, for though this had
been planned as the main study the author became ill after two days
fieldwork and sb was unable to carry through the whole programme. All
the work on those twb days was carried out at Croftlands Séhool and
served as a means of testing further some of the results obtained there
the previous year. It also provided a set of maps drawn by children
who would move to the Lower Comprehensive School the following year,
and from whom another set of maps could be obtained. The work was
done on June 27th and July 1st 1977.

As always documents for individual children were not always
complete, and the final sample consisted of data on fifty six children.
Examination of the characteristics of those omitted showed they were
spread over the full ability range and were of both sexes, and from all

three forms, so their omission should not bias the results.

Experimental Design

The data consisted of a map drawn at school and a questionnaire

answered by each child, an assessment of general attainment by the
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teacher, their home address from the school records, and the Gross
Rateable Value and whether the house was privately or council owned
from the local Valuation Office.

The questionnaire omitted questions on items set the previous year
which had failed to discriminate between the different groups; but
included those where trends had been indicated or statistically signifi-

cant results had been obtained, in 1976. (see Appendix II)

RESULTS

Patterns of Behaviour

Tﬁe only personality disposition elicited for this study was the
general schqol attainment, and examination of this factor as between
boys and girls showed that there was a tendency, also noted the
previous year, for thg girls to predominate in the higher ;ttainment
groups, though this was not statistically significant. There was also
a tendency for children from privately owned housing to fall into the
highér attainment grades, and from council housing into the lower
grades, but again.this was not significant, fhough the samé effect had
been noted the previous year.

Investigation of the incidence of *'telling' showed fhat more girls
than boys more often told an adult where they were going aftér school,
and this was significant (x:l? = 4.15 p<0.05 N = 56); but at
weekends the differences were not significant, for more of the boys
told an adult where they were going, perhaps because they would be out
for longer, and these results repeated those of the previous year.

As in the previous year significantly more girls than. boys named
over half the roads they had marked on their maps (JK f = 8.74 p<0.01

N = 56)0
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An analysis of variance of numbers of roads named, by attainment
group, gives a highly significant Between Attainments Mean Square Ratio
(1=‘4,51 = 3.87 p<0.01 N = 56), with the higher numbers of roads
named associated with the higher attainment group. This also confirms
the relationship noted the previous year; and with the generally

higher attainment of girls might account for some of the sex difference.

Environmental knowing

Again using the numbers of roads indicated on their maps as a
measure of ﬁhe extent of their environmehtal knowledge, gave similar
regults‘tq those of the previous year. As before, on average, the
boys marked ﬁore roads on their maps with a mean number of 27.12,
s.d. = i1.5, n = 25, than the girls whose mean was 17.36, s.d. = 5.4,
n =431, which gave a highly significant result with the median test
p <€0.01; but, for the numbers of named roads the order w;s reversed
and the girls named an average of 10.71, s.d. = 4.1, n = 31 and the boys
10.04, s.d. = 6.6, n = 25, which resulted in a non-significant median
test,.énd this repeated the finding of the previous year. .However,
when the average number of roads indicated by those living in council
and privately owned housing were compared the order was reversed from
the previous year, for the council house children had thé higher
average of 23.56, s.d. = 10.4, n = 9 and the private house children
had an average of 21.76, s.d. = 9.8, n = 47, though the median test

was non significant. For named roads the average for council house
children was 8.8, s.d. = 6.7, n = 9 and for private house children it

was 10.5, s.d. = 5.3, n = 47, with another non significant median test.
Further investigation of the numbers of boys and girls in these two

groups showed that in the council house group the ratio was 6:3 and in
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the private house group 19:28; these sex ratios would serve to increase
the mean number of roads marked by the council group and decrease the
mean for the private group; and vice versa for named roads; but,
indeed, comparisons are dubious with such sample sizes.

As 'in the previous year measurements of orientation were taken
from the maps. The average errors in the estimation of the direction
of home and of the Hoad Monument were surprisingly similar to those in
1976. The mean error for direction from home, which was different for
each child, was 13.0° in an anticlockwise direction, and the mean error
for the direction of the Hoad Monument was 33.6°‘iﬁ ;n anticlockwise
direction; these were 10.8° and 28° respeCtively.in 1976. An
additional question was included on the questionnaires as to. whether
.the Hoad Monument was visible from the child's home or not, though for
ali children it was visible from the school playground. Not all the
childrenvhad marked the Hoad Monument on their maps, but fpr those for
whom it was visible from home, 20 had included it and 13 omitted it,
while for those for whom it was not visible from home, 15 had- included
it and 8 omitted it. A chi-squared test showed no association between
being able to see it from home and including it on the map (;Xff = 0.12
p;) 0.05 N = 56), so that analysis of the errors in direction of the
two groups would not be biassed by the omissions. For those who could
see the Hoad Monument from home the average error was 24°5° in an
anticlockwise direction and for those who could not it was 44.50 in
an anticlockwise direction. Clearly those children who see it from
home as well as from school have a better idea of its direction. This
does not explain why both directions err in an anticlockwvise direction,
and perhaps this is somehow due to the base line used for the measure-

ments, i.e. the line joining the school to the swimming baths. This




Fig. 5.4

Distribution of errors in the angle of
direction of the Hoad Monument, and of
home, Croftlands 1977.

a) Histogram for errors in the direction of home:

b) Histogram for errors in the direction of the
Hoad Monument
c) Errors for those children who recorded that
the Hoad Monument was visible from home
d) Errors for those children who recorded that
the Hoad Monument was not visible fram home

The mean values are marked with a 1line
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was chosen because all the children had mérked both places on their
maps and they were known to visit the baths weekly, with the school
(see Fig. 5.4).

Measurements of the scale ratios of distances were also obtained
from the maps. The children had been asked to mark their home, the
school, the swimming baths and the Hoad Monument on their maps; but
as mentioned already some 21 had failed to include_the latter.

The hypothesis to be tested was whether there was a distance decay
function operating for the scale ratio based on home as origin, i.e.
were the shorter distances from homekdépicted using ; larger scale
than the longer distances. Ranking the home - Junior School distance
and the home - Syimming Bath distance, it was found that 43 children
employed a larger scale fqr the shorter distance, and 13 did not
(X2 =16.07 p<0.001 N =56). Ifa similar computation is
carried out for the school - home and school - swimming baths, distanceg,
44 children édopt a larger scale for the shorter distance and 12 do not.
Again this is a highly significant result statistically, (;( f = 18.28
p<0.001 N = 56). There is evidence then that a distance decay
function does operate. Of the 56 in this group 7 did not conform to
a distance decay function with either home or school as origin; 4
conformed with only the school as origin, and 5 with only the home as
origin, whereas the remaining 40 were consistent with this pattern with
either home or school as origin, suggesting that for these the origin
lay in one general area including them both.

From the earlier study it had been suggested that preference might
influence scale ratio adopted, though no evidence had been found to
support this. In order to investigate this possibility more systemati-

cally the children were asked to give their preference for school and

for swimming on a five point scale.
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As with the data the previous year it was not appropriate to
carry out an analysis df variance due to the unequal numbers in the
groups, but the margins of Table 5.2 do give some support to the
influence of distance from home, and the postualte of a distance
decay function in relation to scale, and to the effect of prefernce,
though in both cases the first group 1s anomalous. However some of
the numbers are very small, and.therefore generallisations should be
cautlous,
Attitude to School
Distance 1 2 3 L 5 Group Number
Home - School , Mean
in cms
0 - 019 3-9 . 3'9 2
1.0 - 1.9 306 7.2 2.5 5.8 5."} 10
2-0 - 209 u’.8 L".B L”.B ’4‘.6 18
300 - 309 uuo uo? u‘c? 300 uaB 16 :
L"oo - u’n9 ZQQ’ 3.0 3-8 3.? 3
5.0 - 5.9 30’4 ) 30"’ : 1
6.0 + 2.7 3.5 2.8 2.5 6
Group mean 3.4 L, 7 L4 4,2 2.8
Number 16 24 12 3 1 56
Table 5.2 Mean values of scale ratios for the distance to

school, classified by attitude to school and distance
of home from school. '

On the attitude scale 1 indicates a wish to attend
school dally, and 5 a wish never to attend school.
The distance from home to school is measured in
centimetres for the 0.S. map.

Croftlands 1977 N = 56

Attitudes to swimming were also requested on the questionnaires,

because the children attended the swimming baths regularly once a week

with the school, and so this provided the opportunity for a similar

analysis. However, as can be seen from Table 5.2 the results were
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less clear both on the distance scale and on the attitude scale though
there is a general trend of decreasing mean scale ratio with increasing

distance from home.

Mean Value of the Scale Ratio of Distance
from Home to Swimming Baths, Croftlands 1977

Attitude from questionnaire
Distance 1 2 3. 4 5 Group Number

Home - Swimming Mean
Baths in cms

0 - 0.9

1.0 - 1.9 6.1 5.3 ’ 5.7 2
2.0 - 2.9 3.7 5.8 ~ 4.8 2
3.0 - 3.9 3.2 2.9 3.1 3
4,0 - 4.9 4.0 2.5 5.8 4.1 8
5.0 - 5.9 2.4 , 2.8 2.5 7
6.0 - 6.9 3.4 3.6 2.8 3.3 15
7.0 - 7.9 2.6 2.6 5
8.0 - 8.9 2.3 2.4 2.3 7
9.0 - 9.9 2.7 2.9 2.7 3
10 + 1.9 1.9 4
Group mean 2.9 3.8 3.0 5.8

Number 41 6 8 1 56

Table 5.3 Mean scale ratios for the distance to Swimming
Baths from home classified by attitude to
swimming and by distance of Swimming Baths from
home (measured in centimetres from the 0.S. map)
N = 56
On the attitude scale, 1 indicates that going
swimming was liked very much and 5 indicates
that it was not liked,

Croftlands 1977

The children however probably knew the position of the swimming
baths less well than the position of the school; and preference will
have been linked to familiarity; for those who liked swimming will

have gone there more frequently.
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SUMMARY - Croftlands 1976 and 1977

These two preliminary studies have revealed some consistent
patterns of behaviour and attributes of sketch maps as between two
successive cohorts of children attending the top classes of a junior
‘school on the Croftlands estate on the outskirts of Ulverston. Some
sex and socio-economic differences were established as statistically
significant, others did not reach the necessary prébability level in
these group sizes; but where the same trend has been noted in both
year classes it is suggestive of an underlying regularity which might
be demonstrated at a more critical level in a larger group. Whereas
the boys tend to draw a more extensive area of the town, the girls are
more likely to name more roads. Although some of this difference may
be due to more extensive movemeﬂt patterns by the boys it also seems
to reflect cognitive diffefences. There was a wide scalq’vafiability
over the maps and much of this could be e#plained in terms of a distance
decay functioﬁ operating with the home as origin. It could be argued
that many of the children were at a domicentric stage and had adopted
a scale ratio which decreased with distance from home. There was a
wide scatter of errors in the estimation of direction through thé built
environment,'as depicted on the maps, but this error tended to be less
than that for the visual judgment of direction of a landmark at about
1% miles from the school; the results from the two year classes were
remarkably similar and suggest some systematic processes at work.
There was insufficient evidence to support the association of

preference and scale ratio.
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CHAPTER VI

Victoria High School, Lower School, 1978

This chapter will deal largely with quantitative results: the
next chapter will deal with illustrative material from selected indi-
viduals, in order to give some idea of the qualitative aspects of the
data. |

The final study, at the Lower Schocl in 1978 was intended to shed
further light on the role of behavioural and cognitive factors in
environmental knowing especially in relation to the patterns of
journeys to school. The specific aims were :- '

1) to confirm, if possible, associations of behaviour with environ-
mental knowledge especially ih relation to sex; socio-economic
differences, attainment, mode of transport fof the journey to
schoolland attendance at organized out of school actiQities.

2) to compare results obtained by two different measures 6f the
extent of environmental knowledge from sketch maps and from lists
of streets.

3) to investigate the differences in knowledge of the town by the
children in the first year of the Lower School drawn from the
four town junior schools, and from country schools.

4) to examine some of the developmental aspects of environmental
learning by comparison of data from the Croftlands intake to the

Lower School, with data from the same children collected in 1977.

Sample Sizes

Throughout this study the sample sizes employed in the analysis
vary. This was because each time the data from the maximum number of

children appropriate for a particular purpose, vere employed.
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vThe original sample was intended to include all eleVén first year
forms at the lower school (i.e. IAg, IAk, IAt, IA/b, IBg, IBt, IBx, IBk,
i1Cg, ICk, and ICt) over the two visits.

Owing to circumstances beyond the authdr*s control, no return
visit was made to IBk, so some data from this formwere omitted from
the study.

For various reasons some children were present on the first visit
and not on the subsequent visit, and vice versa, so their data were
?iso removed.

Whgﬁ listing tﬁe names of roads known it was decided to ask
pupils in classes.IAk, I@/B, IBt, IBX, ICg, ICk and ICt to list by
free recall;- ih classes IAg; IAt and IBg to list under alphabetical
headings, for it has been .suggested that the initial letter may act
as an aid to memory.

However the alphabetical lists clearly involved two processes,
recalliﬁg, and categorising, and in deneral were in fact shorter than
the free recall lists of the corresponding classes. It was therefore
decided to omit the data from these classes from analysis of ‘'list!
data, for quantitative measures of environmental knowledge.

Because behaviour patterns are likely to be different in the
country, all considerations of the effect of type of housing were
limited to the children living within Ulverston.

Individual children failed to comply with some instructions
e.g. putting all the reference points on the maps, answering all the
questions on the questionnaires and so individual data may be missing
from certain results. Amongst the C groups some of the 'maps' were

'pictures' and were not amenable to measurement or quantifying. Only
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one child marked his list of roads 'unfinished' whereas several
children marked their maps unfinished - these were omitted when
appropriate; though it was possible‘to make some observations and
measurements from such maps.

Throughout, inspection of the characteristics of rejected data
was made to see if these omissions would introduce bias into the
results; where this was likely nétes have been made accordingly.

As a result sample sizes vary considerably, in each case the
size is given without a detailed discussion of the criteria for k'

inclusion or rejection.

INITIAL HYPOTHESES

From the eérlier studies it was predicted that there would again
be differences in patterns of behaviour associated with fhe sex and
socio—ecdnomic group of fhe children. Likewise there would probably
also be differences in environmental knowing as displayed on sketch

maps.

Behavioural Patterns

The specific hypotheses incorporated into the design of the-
questionnaires, and capable of being tested against the data collected,
are outlined below.

Considering first the differences associated with sex; these
vere expressed as hypotheses that the girls would more often tell an
adult where they were going when they went out, than the boys would.
And with the generally longer journey to the secondary school, it was
postulated that more boys than girls would travel by bicycle, and more

girls than boys would be taken by car. From the previous results
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it seemgd likely that more girls, at this age, would fall into the
higher attainment bands.

Turning to the differences associated with the socio-economic
grouping 9? the children, some of these‘were likely to be related to
the mode of transport for the journey to school and for visiting rela-
tives. In particular it was postulated that fewer children from
council than from private houses would be taken by car for both these
types of journeys. And it was postuiated that there'would be fewer
children from council houses engaged in regular ou?—of—échool organised
acti&ifies.' Aﬁd finally, it seemed likely that more of the children

from council houses would fall in the lower attainment bands at school.

Environméntal Knowing

One of the hypotheses to be tested here was that the two-
independent measures of knowledge of the town, the numbérs of roads
indicéted on maps and the numbers of roads in the free recall lists,
would be ;erelated. Alsc it was postulated that each of these
measures would yield similar patterns of environmental knowledge in
relation to sex and socio-economic group differences among the
children. In general it was expected that boys would display more
extensive knowledge of the town than girls, and also that children
from private housing would show more extensive knowledge of the town
than those from council housing.

Again from the trends at Croftlands School it was expected that
children from the higher attainment bands would show more eitensive
as well as more detailed knowledge of the town (ie more roads as well
as more named roads on their maps, and more roads in their lists),

than children in the lower bands.
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It was al;o expected that the junior school attended by the
child would have influenced his knowledge of the town, so it was
postulated that the children from the different junior schools would
show characteristically different knowledge of the town. ”

Further hypotheses were that the knowledge of the town held by
children who lived ou?side the town and had attended junior schools
outside the town, wouid bé restricted by comparison with the knowledge
of children living in the town, and would be organised differently,
centring on the school, and transport routes. - .

Finally it was postulated that there would be cleér deQelopmental
trends amongst the Croftlands children, demonstrated by the map;
drawn in successive years, and tending towards a more extensive know-
ledge, particularly of the older part of the town, with better inte-
gration and organisation of the additional areas, by means of greater

map sophistication.

METHOD

All the children in one first year at the Victoria High School
(Lower School) were included. There were 11 forms, tkree A, one A/B,
four B and three C forms. Their separation into ability bands was
the only measure of general school attainment. The A/B form was
mostly those A children who had a slightly poorer mathematical ability.

The children's ages, names, home addresses and junior schools
were obtained from the admission register for the school.

Information about type of housing and Gross Rateable Value, within

Ulverston, was obtained from the local rating office.
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The study was carried out during_the last two weeks of the Summer
Term 1978, after the examinations were over. By comparison with the
atmosﬁhere in the Junior School, the Lower School was much more formal
and more noisy. The periods seemed short, since on two days there
were special morning assemblies, and some children were involved in
special activities and misséd all or part of a lesson. The children
worked well, and individual questionnaire replies displayed humour, but
the whole exercise lacked the obvious enjoyment shown by the children
in the Junior School where the novelty of the situation and the
rglatively unrestricted time enhanced the working cénditions.

The questionnaires were completed by each child, in following
weeks. These included questions on mode of transport, to school and
to relatives, attendanée at out of school activitie;, and piéference
for their junior school, the Lower School and swimming. (see Aﬁﬁendix 111)

In one wveek a mab of Ulverston was drawn. This inciuded set
reference points; the child's home, junior school, the Lower School,
~the Swimming Baths and the Hoad Monument. Those who-1lived outside
Ulverston were asked to draw a map of Ulverston as far as they knew it.

In the other week a list of roads in Ulverston was asked for, the
children were instructed that they must know and be able to imagine
each road they némed. For two A groups, two B groups and the three
C groups this was a free recall exercise, but for the other groups
they were asked to list the roads in alphabetical categories according
to the initial letter of the name.

These two exercises were carried out in different weeks in order

to minimise their influence on each other.
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RESULTS

Behavioural Patterns

a) Sex Differences

The data from the questionnaires were analysed to test for
differences in behaviour patterns due to the sex of the children.

As an indication of the extent of parental control over the
merment of children around the town, the children were asked to show,
on a five point scale, how often they told an adult where they were
going. Separate questions werenésked about going ?ut after school and
at the weekends. It waé found that, affer schoo1, ﬁore girls than
boys, more often told an adult where they were going} the?(;for the
difference approached significance (%2 = 4.83 pyo0.05 N = 148).
At weekends the difference was clearly significant (;(,i = 8.94
p<0.01 N = 148), with more girls tellingvan adult wheré they were
going more often than boys. Presumably the greéter concern at
veekends was'because the children would be out for longer periods,
and there would be more people about. °~ Telling an adult where you
are going restricts movement, for you may feel obliged to go only
where you have said you are going, and you take the risk that you will
be forbidden to go to a particular place. If you don't say, generally
you won't be forbidden.

Whereas in the preliminary study the majority of children walked
to school because the journey was a short one; with just one secondary
school in the town, the journey for some children would be longer, and
this was especially so for the children from the Croftlands estate.
Analysis of the numbers of boys and girls travelling to school on foot,

by bus, bicycle and car, gave the following results.
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Mode of Traﬁsport

Sex Walk Bus Bicycle Car Total
Boys 46 3 15 4 68
Girls 42 7 1 " 61
Total 88 10 16 15 - 129

Table 6.1 Mode of transport for the journey
to school according to the sex of
the child (N = 129)
Lower School 1978

A test between.the proportions shows significant differences
(;( g = 16.98 p<0.01 N = 129) and inspection of the table suggests
that whereas boys living at some distaﬁce from_the school travelled by
bicycle, girls went by car or bus. The proportibn wﬁo walked was
very simiiar for boys and girls. ‘

However when the mode of transport for visits—to relatives was
analysed there were no significant differences between boys and girls
(;K g = 2.09 p>0.05 N = 92), and the majority of both sexes went
by car. This is probably because visiting relatives is'often a
family outing.

Analysis of participation in orgaﬁised out of ééhool activities
by sex showed that significantly more girls than boys were involved
(X2=a.8 p<0.05 N=128).

Thus there are behavioural differences between the sexes, in
relation to telling an adult when going out, where one was going;
in mode of transport to school, and involvement with organised out

of school activities.

b) Socio-economic differences
Breakdown of the mode of transport for the journey to school by
socio economic group showed no significant differences, though

proportionately more council house children walked than private house
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dwellers. Howéver; wvhen the mode of tfansport for visiting relatives
vas analysed the differences between the two groups wgré highly
significant (;ng = 16.49 p<0.01 N = 92), as the following

table shows.

Mode of Transport_

Type of housing Walk Bus » Bicycle Car Total
Private 14 6 45 €5
Council 16 1 4 6 27
Total 30 1 10 51 92

Table 6.2 Numbers of children using the different
: modes of transport for visits to'relatives.
according to socio-economic group (N = 92)
Lower School 1978

The majority of privatevhouse dwellers travelled by car, and the
majority of council house dwellers walked. This could be due to
council house dwellers having relatives also living in copncil property
and therefore less widely dispersed than the privately housed group;
in addition to less widespread car ownership.

Inspection of the proportion of council house and privately
housed children by attainment band confirms the trend previously notgd
at Croftlands (p.81 ). The differences are significant (xg = 10.14

p<0.01 N = 102) with more council house children in the lower band.

Attainment Band

Type of housing A B C Total
Private 30 25 16 71
Council 5 10 16 31
Total 35 35 32 102

Table 6.3 Distribution of numbers of children
in the school attainment bands according
to socio-economic group (N = 102)
Lower School 1978



Lower School A 118

Attendance at oiganised out of school activities was expected to
vary with the two groups1 and from the results at Croftlands; but no
significant difference was demonstrated. Inspection of the activities
involved show that quite a number of these e.g. gymnastics, recorders,
dance group, choir, Junior Military Band, cricket, football and rugby
were organised by the school and took place on school premises;
whereas at the Junior there were few activities organised b& the school

out of school hours.

c) Attainment

The predominance of privately housed children in the higher attain-
ment bands has al;eédy been noted. When participa;ion in organised out
of school activities is considered this is also found to be associated
with attainment, (Xi = 10.52 p<0.01 N = 102); as is number of
activiﬁies engaged in, which increases in the higher attainment groups.

A breakdown of mode of transport to school by'atta;hment band 1is
highly suggestive of under;ying socio-economic trends, though the
figures do hot yield a significant value of‘?Cz.

The table below is expressed as pércentage of each band using
the different modes of transport, and taken in consideration with the
predominance of privately housed children in the higher bands; and
the majority of council house children in the lower band, is quite

revealing. Walking and bicycling increase from the A band down to

the C band, travelling by bus and by car show the opposite trend.

School Mode of transport

Attainment

Band % Walking Bicycling By Bus By Car
Band B 57 13 24 7
Band C 63 15 ) 22 0

Table 6.4 Percentage of children in each school
attainment band who used the different
modes of transport for the journey to school
(N = 139)

Lower School 1978
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Environmental knowing

a) Sex Differences

In the Croftlands studies (p. 85 & p.100) it was found that on
average boys indicated more roads on their maps than girls did,
suggesting a wider environmental knowledge. This result‘was also
found in this study at the Lower School, with the mean number of roads
on maps for boys of 24.4 (s.d. = 13.2, N = 78) and the mean numbers of
roads on maps for girls of 20.8 (s.d. = 9.0, N = 70). Similarly the
-mean number of different roads listed in the free recall exercise,
also showed a higher value for boys at 31.6 (s.d. ='15.5. N = 53)
than for girls at 27.6 (s.d. = 11.1, N = 46). For both these results
a non parametric median sign test was carried out for the significancc
of the differences between the means, and in each case the value of
)62 was non significant i.e. there was no conclusive
evidence that these groups came froh statistically different populations.

The repétition of this result of a higher mean number of roads for
boys than for girls, in each of the three studies (Croftlands 1976,
Croftlands 1977 and Victoria High School 1978) is strong evidence for
making the generalisation that boys know more roads than girls do:
this is further confirmed by the independent measure of the higher
mean numbers of the roads in the free recall lists for boys than for
girls - though the median tests do not reach significance due to the
large variances.

In the previous study some discussion was given to the fact that
more girls than boys name more than half the roads they mark on their
maps. This result was confirmed in this study too (;8 f = 7.60
p <0.01 N = 151). Perhaps the girls compensate for their less wide

ranging knowledge of the town by a more detailed observation. Since



120
Lower School

the boys on average have more named roads in thelr lists it is not
explained by the girls' preference for verbal schemata, but probably
represents a better integration of information from the verbal and

spatlal schemata.

b) Socio-economic differences

As in the first preliminary study (page 87) a comparison of the
mean numbers of roads'indicated on their maps gives a hlgher value
for children from private housing at 24.6 (s.d. = 11.9, N = 109) than
those from council housing which was 17,5 (s.d. = 8.4, ﬁ = 39). 1In
this case the medi#n teSt was significant,jp<:0.05. In the second
Croftlands study (page_ioo).the opposite was found, though ;s noted,
the sex ratilo among'the children would have influenced the result.
Inspite of small numbers, this 1s more convincing evidence for the
postulated difference. It could be that the influence of norms of.
behaviouriover the whole estate, and reinforced by the school, lead to
lesser differences between these groups than that which occurs over
the town as a whole. 4

A similar relationship was demonstrated when the mean numbers of
roads in free recall lists were compared. Children from private
housing had a mean of 32.1 (s.d. = 13.9, N = 69) and from council
housing a mean of 24,4 (s.d. = 11.9, N = 30). Though the median test
failed to reach significame, Such differrences in environmental
knowing may be due to both behavioural and cognitive differences,

within the two groups.

c) Effect of Mode of Transport
Examination of thé numbers of roads in free recall lists categorised

by mode of transport is suggestive of real differences though the F test
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‘just fails to establish significance. Further separation intov
attainment bands is very revealing; but an analysis of variance

with a cross classification of mode of transport and attainment band

is not appropriate because of the uiequal numbers in the entries.
However if the means for the numbers of roads for each of the different
transport modes for the journey to school and for the attainment bands
are calculated, the resulting tablé gives most suggestive evidence for
both behavioural and cognitive differences.

Mean number of roads in list

Mode of transport Band A Band B Bénd C
Bicycle 77.5 34.6 21.7
Walk - 36.7 28.7 17.6
Car 36.6 35.0

Bus 30.8 26.3 15.4

Table 6.5 ~Mean of numbers of roads in free
recall lists, according to mode of
transport for the journey to school,
within each school attainment band (N = 139)
Lower School 1978

In each band the mean number for those who bicycled is the highest
and for fhose who went by bus, the lowest. The mean number éf roads
listed by the bicycliéts of Band A is about five‘times the mean value
for Band C children who went by bus; and for each mode of transport
the mean for Band A is nearly twice the mean for Band-C. This
latter result suggests real cognitive differences whereas the mode of
transport reflects the difference in opportunity for such environmental
learning.

The difference between the mean numbers of roads for those who
travelled to school by car and by bus may also reflect socio-economic.
differences, since the council house child is less likely to have the

use of a car.
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d) Participation in organised out of school activities

As with the Croftlands study (page 88 ) those children who
participated in organised out of school activities had a higher mean
number of roads on their maps, 22.25 (s.d.‘=_11.7, N = 77) than those
who did not 19.68 (s.d. = 12.3, N = 22). The median test was non-

significant.

e) Attainment

Wheh the three attainment bands are considered, significant
\differences between numbers of roads indicated on méps were demonstrated
by an analysis:of variance (F3,95 = 15.12 p<0.01 N = 99). Like-
-wise there were significant differences due to attainment band in the
numbers of roads listed in the free recall exercise (F3'95 = 17.25
p<0.01 N = 99).

The mean number of roads indigated on maps for Band A was 28.9
(N = 35), Band B 20.0 (N = 31) and Band C 14.2 (N = 33). For free
recall 1ists'of roads the means were 39.8 (N = 35), 30.2 (N = 31) and
19.6 (N = 33); In general the lists comprised more roads than were
put on maps.

This clear relationship between attainment and numbers of roads
indicated on maps was not apparent in the previous studies at
Croftlands, which included fewer children. With the larger sample
from the Victoria High School in 1978 the overall variation is larger
and there are three attainment bands instead of the five attainment
groups used at Croftlands, so that differences are more clearly
demonstrated.

The earlier result (Croftlands 1977) that the number of named

roads on maps was Clearly related to attainment band is also confirmed



123
Lower School

by these results (Fz;T4;7'28 p<0.01 N = 148). But an examination

of the following table

Mean No. of Mean No. of Ratio of means.
roads named roads
Band A 29.86 12.87 0.43
Banc C 14.15 4.19 0.30

Table 6.6 Mean numbers of roads indicated on maps, and mean
numbers of roads named on maps, within attainment

band. Ratio of mean number of named roads
to mean number of roads indicated for each attainment
band (N = 148) , Lower School 1978

also shows that there is a trend towards a greater proportion of roads
being named in the higher attainment groups; which indicates a greater
integration of street names and their locations - i.e. of information

from the verbal and spatial schemata.

Comparison of measures of environmental knowledge

So far Qarious results have been given in terms of mean numbers
of roads on maps or of roads in lists.: These two measures were
‘obtained from the children on different occasions and are statistically
independent; and psychologically represent information from two
different schemata.

The fact that certain relationships hold between the results based
on information from one, or from the other schema, in relation to sex,
socio—-economic group and attainment, is taken as justification for
making the generalisations that boys generally know more roads than
girls; that the privately housed children generally know more roads
than those from council houses and that the children in the higher

bands at school generally know more than those in the lower bands.
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Clearly the two measures involve very different processes, and

individuals vary in their abilities in respect of verbal and spatial

124

memory. Illustrations of such individual variability are given later,

in Chapter VII.

Even given the memory for spatial relationships thére remains
the problem of transfering this to paper; in many ways making a
list of roads was found to be an easier exercise than drawing a map.
Few children of this age are content to draw fragmented maps, and it
is likely that their knowledge extended beyond what they drew but
they were unable to incorporate it to their drawing; on the other
hand a list, though set down, necess§ri1y, in some order, does not
of itself demand an order; and, as will be seen latgr, often was
composed of fragmentary portions linked sometimes by geograph?cal
and sometimes by verbal agéociations.

Consideration of the childrén who lived outside Ulverston, as
well as thosé living within the town, gives some interesting
results.

As mentioned earlier both these measures of environmental
knowledge are linked with behavioural and cognitive differences
between groups of children; it is therefore of interest to examine

their correlation, for four groups of children.
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Numbers of roads

Correlation

Groups

Children who lived in Ulverston
and had attended Ulverston
Junior Schools

Children who lived in Ulverston
and had attended Junior Schools
out of Ulverston

Children who lived outside and
attended Junio» Schools in
Ulverston T

Children who lived outside and
had attended Junior Schools
outside Ulverston

coefficient
lists & maps

Ir.

0.68

0.015

 0.70

99

21

Mean,
p. of lists

0.01 30.2

n.s. 24.3
+»0.05 26.9
n.s. 17.5

Table 6.7 Correlation coefficients for the numbers of roads
in lists and on maps of four different groups of

children: 1) those who lived in Ulverston and had

attended Ulverston Junior Schools

1lived in Ulverston and had attended Junior Schools

2) those who
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Mean,

of maps

21.7

14.2

19.6

1605

out of Ulverston 3) those who lived outside Ulverston
and had attended Junior Schools in Ulverston and
4) those who lived out of Ulverston and had attended
Junior Schools out of Ulverston.

of children (N

= 134)

Lower School 1978

Mean numbers of
roads in lists and on maps for the same four groups

The value of the correlation coefficient (r) is significant, for

the largest group, who lived in Ulverston and had attended jumior

schools in Ulverston. Also significant is the correlation coefficient

for those who lived outside but had attended junior schools in

Ulverston. It is probable that these children made friends at school

and centred their activities there, and the choice of a town school

also suggests the family looked toward the town; these numbers are

small, and may have also included children whose families had moved



_ 126
Lower School

out of town while keeping their children at school within the town;

In general their maps are slightly less extensive than the first group,
and their road lists are shorter. The correlation coefficients for
the other two groups are small and non-significant. Examination of
the group who lived in, but who had gone to school outside Ulverston
shows that of these, four went to school away from the town, three

at Barrow and one at Penrith, which suggests they have recently moved
to the town; two went to country schools and they may also have
recently moved. The relatively.high number of roads on their lists
suggdests that the verbal schema may be learned more.quickly, and
through communication, rapher than by movement through the environment.

The low correlation for the sample of those who lived outside
Ulverston and'who attended a country junior school may be further
. evidence that thése schema are acquired independently and:information
becomes integrated as énvironmental learning takes place, since this
group presumébly had the least opportunity for learning about the town.

Paivio2 discusses coding in memory in terms of both imaginal and
verbal processes and postulates the independence of the codes, either
of which may be available and activated in varying degrees.

Looking at the ratios of mean ;umber of named roads on maps, to
mean number of roads indicated, by each of the groups, again supports
the superior knowledge and integration of knowledge of the two groups
of children who had attended junior school in Ulverston, as the
following table shows. It should be noted that this measure derived
solely from the maps is quite independent of the correlation
coefficient derived from both maps and free recall lists, yet this

result also links the groups by junior schooling in Ulverston, rather
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than by residence. It seems to emphasise perhaps the time taken to
build up these schemata in a child's mind; but the numbers are small

and conclusions speculative.

From maps

Mean no. Mean no. of Ratio
Group n of roads named roads of means
Lived In Junior School In 39 21.6 9.3 0.43
Lived In " " Out 6 14.2 3.8 0.27
Lived Out " " In 8 19.6 8.3 0.42
Lived Out " o Out 21 16.5 3.2 0.19

“Table 6.8 = Mean numbers of roads on maps, and mean number of
' . named roads on maps, and their ratio, for four groups
of children: 1) those who lived and had attended
* Junior Schools in Ulverston 2) those who lived in

Ulverston but had attended Junior Schools outside
Ulverston 3) those who lived outside but had
attended Junior Schools in Ulverston and 4) those
who lived out of Ulverston and had attended Junior
Schools out of Ulverston (N = 134)
Lower School 1578

Environmental Knowledge and Junior Schools

To what extent do the children at the Victoria High School have
different views of Ulverston according to the junior school they
attended ? And what common view of Ulverston is shared by these
twelve year olds 7

Because there is some choice of junior school the children do
not all attend their local school; for each has a special character.
Lightburn and Dale Street are each single sex schools in the older part
of the town, St. Marys is a mixed Roman Catholic School, and Croftlands,
the largest, is a mixed county school with a progressive image, on the

more prosperous Croftlands estate.
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The characteristics of the 1977 intake to the Victoria High

School from these schools is outlined below:-

Distance
of Junior
School
Sex Housing from
' % Lower
Junior School Type Boys. Girls Private Council Council School
Croftlands Mixed 29 26 46 9 20% 1.25 miles
Lightburn Boys 40 - 27 13 48% 0.36 "
Dale Street Girls - 38 25 13 52% 0.32 "
St Marys MixedR.C. 11 6 12 5 42% c.60 "

Table 6.9 Some characteristics of the 1977 intake of pupils
to the Victoria High School, Lower School, from
the four Ulverston Junior Schools (N = 150)
As with the earlier data the two measures of the extent of
environmental knowledge, numbers of roads indicated on maps and numbers

of roads in free recall lists, yield similar patterns among the intakes

from the different junior schools.

Mean number of Mean number of .
Junior School n roads in lists roads on maps
Croftlands 39 34.56 25.03
Lightburn 26 30.15 20.12
St Marys 12 28.75 20,08
Dale Street 27 25.11 17.89

Table 6.10 Mean numbers of roads in lists, and on maps,
of the 1977 intake of children from the four
Ulverston Junior Schools, to the Victoria
High School, Lower School (¥ = 104)
The highest values are at Croftlands, perhaps reflecting the
generally higher socio-economic grouping and also the fact that it is
the furthest from the lower School; so that the children are familiar

not only with the Croftlands estate but also with the area between there

and the Lower School at the far side of town.
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Lightburn as a boys school could be expected to have the highest
mean values but in fact comes next after Croftlands. S5t Marys as a
denominational school has the largest catchment area of the four and
_ comes almost equal with Lightpurn. Dale Street an all girls school
would be expected to show the most restricted maps and lists, as it does;
it is also the nearest of fhe four junior schools to the Lower School.

To form a qualitative comparison it was decided to delineate on a
street plan those roads listed by over half of the children, and by
between a quarter and a half of the children, from each of the schools,
see Fig. 6.1. )
| ~The map from the Croftlands intake is concentrated into two parts,
on the estate and in the town. The dark line shows the large area known
to half its members and the hatched line by between a quarter and a half.
By contrast the area known by half the intake from Da%e Streef School has
a very few roads immediately near the school, Hart Stree¥ by the Lower
School and just two at the town centre, King Street and Market Street.

_ Most of the roads known by a quarter gf the Dale Street intake, are in
the town, with just four on the Croftlands estate. The intakes from

St Mary's School and Lightburn School have similar maps and both show

roads in the town as well as roads on the Croftlands estate.

These maps show the real differences between the shared knowledge
of the children from each of the four junior schools; all of whom now
attend the Lower School. The maps suggest both quantitative and
qualitative differences between their shared views.

. :
The drawback to this method is that it is dependent on the sample

*The decision to use the roads named by over half the children, and by
between one quarter and one half of the children, is quite an arbitrary
one. Those roads named by a third of the children could as easily have
been chosen to display the material: but it seems that these proportions
reveal both the likenesses and differences between different groups
of childrens' views of the town.



Fig. 6.1

Street plans showing the location of the streets
listed by the 1977 intake to the. Lower School
from each of the four Ulverston junior. schools,
Lower School 1978. :

a) Croftlands School
b) Dale Street School
c) Lightburn School
d) St. Marys School

The thick line marks those streets listed by
one half and more of the children in each group.

The hatched line marks those streets listed by
between one quarter and one half of the children
in each group.

JS - marks the position of the appropriate
Junior school on each map.

i30
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size, so that the results demonstrated ére not strictly comparable,
but are illustrative. T;king it to extremes, the 'overlap' between
two lists is likely to be more for two lists, than the ‘overlap'
between ten separate lists; add to this the complication of the
differing length of lists and it becomes clear that there is no simple
formulation for the relation with sample size in terms of chance.
Clearly the lists. of children living closer together and with similar
movement patterns are going to coincide more closely than those living
in different parts of the town and with few common venues in their
movement patterns. '

If the total number of different roads listed by the intake from
one junior school is divided by the number of children contributing,
this gives an average number of different roads per child; fhis is a
measure of the uniqueness of lists and contrasts with the numbef of
roads listed by over half the children from the school, which is a
measure of éonsensus.

A table for the intakes from the four schools is given below.

Number of roads Total Average number
listed by over different of different
Junior School n half the intake roads listed roads per child
Croftlands 39 21 154 3.95
Lightburn 26 13 146 5.62
St Marys 12 14 113 9.42
Dale Street 27 5 132 4.89

Table 6.11 Comparison of characteristics of the lists of
roads from the 1977 intake from each of the
four Ulverston Junior Schools. (N = 104)
Ranking the schopls according to the extent of the shared maps
gives a similar order to that for the mean number of roads per child

marked on the maps, with Croftlands School showing the most and Dale

Street School the least.
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The large idiosyncrasy measﬁre, of different roads per child,
for St Marys was to be expected given its vide catchmenf area.
Croftlands, with its high consensus view, has a correspondingly small
idiosyncratic measure. Lightburn has a higher idiosyncratic measure
which might be expected from the wider general knowledge of boys,and
only moderate consensus measure.

It is however inapprppriate to make strict comparisons of these
idiosyncrasy measures for they depend on sample size. As the number
of children in a sample increases.éo the number of different roads listed
may be expected to increase until it reaches .the ma;ihum, i.e. the
total number of roads in the town.

If the number of children in the group isvplotted against total
different roads listed these are seen to fall near a curve rising to
an asymptote at 198 - the number of streets in Ulverston.j Clearly
the Dale Street point comprises too few roads and the Lightburn point
too many by ﬁomparison with the points of the mixed groups and this is
further evidence for the different environmental knowledge of boys and
girls, see Fig. 6.2.

It is also possible to include on the graph the three points for
the other groups of children. The points for both those who live in
Ulverston and attended schools outside (LISO), and for those who lived
outside Ulverston and attended schools in the town (LOSI), seem to lie
near the hypothetical curve. However, the point for those living
outside Ulverston and who attended junior schools outside Ulverston
(LOSO) shows too few roads and demonstrates the different character of
the environmental knowledge of that subsample.

It would be interesting to compare these results with those from

children higher up in the Victoria High School to see how long the
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Scattergram of the number of roads listed
by different groups of children, Lower School 1978.
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influence of the junior school attended affects the view of the town

as displayed in lists of road names.

Maps and Lists

So far quantitative comparisons of information from maps and
lists has been considered, with little attention to the qualitative
asbects.

Drawing a map réquires the structuring of information and a
knowledge of spatial relationships. The drawing may itself act as a
cue to further drawing, and_some parts of the map may be completed
because the arrangement fits logiéai'reqﬁirements, rather than because
the arrangements were remembered in detail. .There are also expectations
about -how a map should appear, and it'waé clear that the children at
the Lower School were reluctant to dfaw fragmented maps.

Lists tap a verbal memory store, and'there are no exfectations
about the order or appearance of a free recall list, though one item
may act as a cue to the next. Some lists showed groups of names
_which showed a verbal linkage as well as a éeograﬁhical one, for King
Street, Queen Street, and Princes Street run on from one another. One
child added Duke Street and there is no longer a Duke Street in Ulverston,
though there is an important shopping street in Barrov'of that name.
Star Street and Sun Street are contiguous, and if either is mentioned
the other is usually listed also; New Market Street runs out of
Market Street, the most frequently named road, and is very frequently
listed after it. Soutergate and Daltongate are quite often listed
successively and this is clearly a verbal link since they are separated
by Queen Street. Likewise Appletree Road and Cherrytree Road are often

listed next to each other though they are separated by Oakwood Avenue
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and part of Rowah Avenue. Other aséociations in the lists are clearly
geographical and some children appear to start their lists as though
tracing an imaginary route through the town, but later add geographically
fragmented sections.

In both maps and lists there may be elements of unconcious
affective processes at work. In the case of a map these may be

. 3 A ‘
evidenced by distortions of scale and within a list by aspects of order.

Views of Ulverston - town and country
The first named road on the lists of road name% may give some

indications of how the child views the town, and these are given below.

Street No. of children
Home street , 68
Street in home neighbourhood’ 12
Town centre (King St, Queen St, 3

& Market St)

Country road 4
Hart Street (site of Lower School) 7
Others (mostly residential) 13

total 102

Table 6.12 First named streets.in Ulverston from the lists
of the 1977 intake to the Lower School:
children who had lived and been to junior
school in Ulverston. (N = 102)

These figures suggest that over half the children were still home
centred in their view of the town. It could be argued that a
developmental trend towards greater objectivity about the town would
suggest the following progression from 1) home street to 2) main street
in home neighbourhood to 3) a street in the town centre and finally
4) the counfy road or A590, on which Ulverston lies.

It would be interesting to examine such first named roads over
all the classes in the Lower School, and with adults, including groups
wvho perhaps travel for work; to test this hypothesised developmental

pattern.
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Further ahalysié showed there was no significant difference in:
the proportions of girls aﬁd boys listing the home street first, nor
between the children from private and council housing.

Inspection of the first named roads on the lists of children
living out of Ulverston shows that for many country children, their
view of the town centres on the school, for nearly a third listed
Hart Street first. Howeyer shopping streets came next accounting for
nearly a quarter of the first named streets (compared with 3 in 102 for
the town children). The remainder were either one of the arteries

into town or were dispersed residential streets, both in the older

part of the town and on the Croftlands estate; presumably these were

locations of houses of relatives and friends.

Street ' No. of children
Hart Street (site of Lower School) 9
Town centre (XKing St, Queen St, 5
& Market St)

Other shopping streets 4
Arteries to town 3
Residential streets in town ) 10
Residential streets on Croftlands 3

34

Table 6.13 First named streets in the free recall
lists of the 1977 intake to Lower School:
children who lived out of Ulverston and had
attended junior schools out of Ulverston
(N = 34)
Following the method employed earlier for the groups of children
who had attended the four junior schools; the listed roads named by

one half and over, and between one quarter and one half, of the

children in the two groups have been marked on maps, see Fig. 6.3.



Fig. 6.3
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Street plans showing the location of the streets
listed by the 'town' children and the 'country!
children, Lower School 1978.

a) Group map of children living outside Ulverston
and who had attended junior schools out of
Ulverston ’

b) Group map of children 1iving in Ulverston and
who had attended junior schools in Ulverston

Those streets listed by one half and over of those
children in the group are marked with a dark line.

Those streets listed by between one quarter and
one half of the children in the group are marked
with a hatched line. )
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It is immediately apparent that the view of the country-chiidren,
those who live outside Ulverston and went to school outside Ulverston,
is more restricted than that of the town children, those who live in
Ulverston and went to,juniof school there, though for both groups the
consensus view, roads named by‘one half and over of the children in
the group, 1is quite small, showing the tendency to wide dispersion of

experience and knowledge taken over the whole of each group.

The roads listed'by over half the country children are:-

Hart Street - where the Lower School is situated

Stanley Street - where the hospital is bituated

Springfield Road where the Upper School and St Marys
. Junior School are situated

County Road = the main through road

Market Street . ) - where the market and other shops

New Market Street) - are situated in the town centre

Table 6.14 Roads listed by one half and over of the children
in the group of the 1977 intake to the Lower School:
children who lived outside Ulverston and had
attended junior schools outside Ulverston. Free
recall lists only (N = 34) Lower School 1578

The roads listed by over half the town children are slightly less

predictable, though there is much common ground with the country children.

The roads listed by one half and over of the town children were:-

Hart Street - where the Lower School is situated

Stanley Street - where the hospital is situated

Market Street ) - where the market and other shops

New Market Street) - are situated in the town centre

Queen Street - where shops and municipal offices are situated
Soutergate - older street with few shops, leading towards

Broughton in Furness and the Lakes
bus route, with R.C. Church, Bethany Hall
and Cumbria Crystal works

Lightburn Road

Oakwood Drive - through road, Croftlands estate, where
Croftlands Junior and Infants Schools are
situated

Limetree Road - residential road, Croftlands estate, bus route

Table 6.15 Roads listed by one half and over of the children
in the group of the 1977 intake to the Lower School:
children who lived in Ulverston and had attended
junior school there. Free recall lists only
(N = 102) Lower School 1978
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‘At the next level, those roads listed by over a quarter and up to
one half of the children in the two groups, increases the overlap
between the two maps, while emphasising the more extensive view held by
the town children. Whereas on the town children's group map each of
the four roads alongside the junior schools are marked, oh the country
children's map only two of these are present, i.e. Springfield Road,
where St Marys Junior School is situated which also runs alongside the
Upper School and is a main artery into town, and Oakwood Drive, where
, Croftlands Junior and Infants Schools are situated but which is also* the
chief road through the estate. '

It is perhaps worth noting those roads omitted from the town
children's group map, and included on the map of the country children.

The Gill -~ an open 'square' with a few shops,:
public lavatories, and parking space
near the hospital; it is also the site
of a Sunday School building where
Brownies and Scouts meet and badminton
is played

Cavendish Street - a shopping street in town, The Cavendishs
are an important family in the district,
landowners and aristocrats

Alinslie Street - a residential street leading through

towards the Lower School, from the
county road; named after a local worthy

Table 6.16. Roads listed by over a guarter of the country
children in the 1977 Lower School intake, and
not listed by &s many as a quarter of the town
children. Lower School 1978

Perhaps this pattern is unique to this year group. It would be
interesting to compare the road lists of successive year groups in
the school, and those of particular groups of adults living in the
town. The roads listed by over half the children in the group might

be expected to be such key roads that they would very largely be

included on similar group lists for all year groups.
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The consensus measure was defined as the number of commoﬁ roads
listed by one half and more than one half of the children within a
group. For the ‘country' children there were 6 such roads whereas
for the town children it w#s 9. The Qalue for the Dale Street intake
at 5, was even less than for the country group; whereas the values for
the intakes for the other three junior schools excéeded that for the
town as a whole. Thié shows the small overlap for children from
different parts of the fown, and outside it.

Examination of the full list of roads listed by over a quarter of
the town’children showed‘that a great many were bu; routes. Perhaps
these were 'pathﬁays' in Kevin Lynch's4 terminology and chosen for that
reason as‘bus.routes.

The author has .mentioned the functionalAattributes of roads listed,
and these seem to provide the most 1ike1y basis for inclusion, rather
than their names or archite;tural features. ‘ Moore5 re#arks that
'architectﬁral forﬁ features seem to relate very little with people's
memory for buildings or urban landscapes, but rather that use, signifi-
cance, siting, visibility, and ease of linguistic labelling are more
important to memory.‘

7

Some developmental considerations

The maps of the Croftlands children after they had been at the
Lower School for a year showed a definite increase in extent, with the
mean number of roads 21.5, s.d. = 10.5, N = 42 for this particular group
in 1977 and a mean of 27.9, s.d. = 13.0, N = 42 in 1978. The clear
increase reflects wider movement patterns, including presumably the
regular journey to the Lower School. Although some maps were well
organised, most showed little structural development compared with the

previous year. The correlation coefficient between numbers of roads
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marked on the maps for the two years was significant at 0.61 (N = 42).
The correlation coefficient between the 5umbers of roads named on the

maps was also significant at r = 0.56 with means of 10.2, s.d. = 5.7,

N = 42 for 1977'and 12.21, s.d. = 10.28, N = 42 for 1978.

This seems to confirm that it is cognitive abilities which affect
such memory, in that in generai those who drew extensive maps in the
first year also did so in the second. The larger variance in the
second of the two years'may represent the variability in the develop-
ment that had taken place and includé the variable effect on the children
of the move to the secondary school. The ratio of meaﬁ humber-of<nameq
roads to mean nunber of roa@s indicated in fact decreased from 0.47 to
0.44 which does not‘correspond with the developmental trénd,‘postulated
earlier, toward greater integratibnAbetween the two scﬁemata, However
with the'véry wide variability shown this difference may. not be considered
very noteworthy.

To examine the possibility of the operation of a disiance deéay
function in relation to scale, with hpme as origin, the distances.on
the children's maps for 1978 from home to junior school and home to
Lower School were measured. These Qere related to the ranking for the
two distances home to junior school and home to swimming baths the
previous vear, 1977. A;X: ? test was non-significant, showing no
consistency from one year to the next for the adoption of a decreaéing
or increasing scale ratio with increasing distance.

Visual judgements of the maps suggest that the additional
information about the town displayed had in many cases not fesulted
in the formation of an integrated schema for the whole area. Following
Lee6 this could be due to the 'causeway schema'; or, following Moore7

be the stage he describes as "differentiated and partially coordinated".
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The positions of the Hoad Monument and-of the Swimming Baths,
though marked on the majority of the maps, showed these were not well
known, and any measurements to them would be quite unrealistic. The
maps presented a much more heterogeneous collection than those in the
Croftlands study, and some discussion of the wide individual variation

found in maps and lists is given in the next chapter.

SUMMARY

In this study the factors of sex, socio-economic group and attain-
" ment were related to environmental knowledge and ig general confirmed
the findings of the earlier studies. Mode of transport, and attendence
at ordanised out of school activities also seem to affect the opportuni-
ties for environmental leafning, though the latter did not show the
same restricted social base as at the junior school.

The correlation betwéen the numbers of roads in lists and on maps
was signifiéant and gives some validity to the use of either of the
measures for the comparison of groups.

The characteristics of the ‘group views' of Ulverston for the
four intakes from the junior schools reflected their catchment area and
the sex of the children.

The correlation between the numbers of roads, and the numbers of
named roads on maps drawn by the same children in successive years,
indicates some reliability of the measure over time; and probably
relates more to cognitive abilities than to movement patterns, which

will have changed considerably with the change to secondary school.
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CHAPTER VII

Individual Differences

So far, a quantitative approach has been adopted in order to
describe the extent of environmental knowledge and to relate this to
different groups of children. Such summarising of material by a few
parameters conceals the wide individual variation, and in particular.
the qgalitative aspect; 1in short, not how many but which roads are
known? |

As Downs & Stea1 have emphasised, a sketch map cannot be tested
‘for veridicality against a cartographic map. It is however instructive
to see which roads a particular child has marked on his map, or included
in his 'list of roads, and to mark thesg on a street plan of the town.
This gives some comparison éf the information described by the two
different schemata and conveys more than a mere list of roads which doeé
not display the spatial reiationship of the list. Of course a great
deal of highly relevant information is not revealed - whether the road
is up-or down hill, whether there are.shops and so on; and it is these
characteristics which often dictate the route taken and contribute to

environmental learning.

Differences within individuals

In very few cases was it possible to identify all the roads drawn
on a sketch map; but one example is given as an illustration (Fig. 7.1).
It is printed alongside a street plan on which the roads have been
marked and shows some of the characteristic distortions of sketch maps,
and the prominence given to the roundabout: a feature that was often
enlarged on the children's map. This map did not extend to the

Croftlands estate. This child, Boy A, in form IA/B lived in the town



Fig. 7.1

Comparison of sketch map, and the location
of the same roads on 'a street plan, by Boy A,
Lower School 1978.

a) Sketch map by Boy A

b) Streets from the sketch map marked on the
street plan, to show relationship .with the
location of his home, junior school and the
Lower School.

H - Home
JS - Junior School
LS - Lower School
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and had attended St Marys Junior Sch601 before moving onto the Lower
School. In Fig. 7.2 the same street plan is printed beside another
on which all his listed roads are marked. Two roads on the Crbftlands
estate are included in the list, but are missing from his sketch map.

The unified‘nature of the knowledge displayed in map form is in
sharp contrast to the fragmentary information from the list of roads.
This comparison also demonstrates the general pattern, where the list
of roads is more extensi?e than the map.

One exception to this general rule was the map of & Boy B in the
_ A band, where more roads (33) were drawn than were'listed (19). Among
his out of school activities was “playing chess in tournaments in
" Cumbria"; so he probably had a particularly well developed spatial
ability. Again, his map did not extend towards the Crofflands estate,
“although his list included two roads there.  His map iS'sthﬁ alongside
a street plan on vﬁich his listed roads have been marked (Fig. 7.3)}

Girl C'from the C band also displayéd very fragmented knowledge
by her list of roads, here marked on a street map; and yet had a well
organised map (Fig. 7.4); and this stresses the different information
incorporated in the two schemata. Her use of the conventional symbol
for a church is a reflection of the effect of formal education. For
these children had been introduced to the use of the ordnance survey
m;p in geography lessons that year and many were clearly striving for
the objective and impersonal qualities of a printed map.

Another aspect of within-individual differences is theldevelopment
from one year to the next. Maps were available for the years 1977 and
1978 for the Croftlands School children and the Croftlands Intake to
the Lower School. On these and later maps a triangle has been drawn

joining the childs home, Junior School (Croftlands) and the swimming



Fig. 7.2

Comparison of the location of roads from
Boy A's list and from his sketch map,
Lower School 1978.

a) Street plan with roads from Boy A's list
marked, to show the relationship with the

location of his home, junior school and
the Lower School '

b) Street plan with roads from Boy A's sketch

map marked, to show the relationship with
the location of his home, junior school and
the Lower School -

H - Home v
JS - Junior School
LS - Lower School
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Fig. 7.3 Comparison of sketch map by Boy B and the
location of streets from his list on a '
street plan. Lower School, 1978

ag sketch map by Boy B

b) streets from Boy B's list marked on a
street plan, showlng the location 6 his
home, junlor school and the Lower School

H - Home
JS - Junior School
LS - Lower School



Fig. 7.3a. Boy B, 1978
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Fig. 7.4 Comparison of sketch map by Girl C and the
location of roads from her list on a street
plan. Lower School, 1978

a; sketch map by Girl C

b) location of streets from Girl C's 1ist, on

a street plan, showing the location of her home,
junior school and the Lower School

H - Home
JS - Junior School
LS - Lower School



Fig. 7.ba. Girl C,1978
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baths. This givés‘a'guide for comparison both of scale and orientation
between the 1977 and 1978 maps. |

Pictorial representation was rare at Croftlands in 1977, but
Boy D when asked for a birds eye view completed his drawing with a
profile of hills (see Fig. 7.5). His map the next year had become
more symbolic and included the railway but lacked the vitality and detail
of the earlier drawing. The Lower School and the Brewery were on both
the maps. The health centre is included in 1978, and is on one of the
roads into town. The hospital and police station .are represented in
1977, along with the library and Coronation Hall, ;11 of which are
situated in the older part of the town. The boy lived on the
Croftlands estate and the change is to a more simplified layout of the
fhree main arteries from the Croftlandé estate into town and to the
Lower School, whereas only one connectiné road was shown 'in the 1977
drawing.

Anothef lad, Boy E, showed a similar simplification with time.
His roads had become single line representations with the exception of
the county road, and on the 1978 map there is a legend to identify the
various locations of pubs, public buildings etc. Al though the stationr
is indicated no railway line is drawn. Topologically most connections
were correct but the relative distances were as distorted as in the 1977
map . Three more public houses had been added on the 1978 map and the
total locations had risen from 18 to 23; the number of roads indicated
had also increased from 18 to 35 . In 1977 and 1978 twojxnain roads
into town had been marked (Fig. 7.6).

Two maps from Girl F show more typical developmental patterns

where the distance from Croftlands School to the swimming baths,
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Figures 7.5 - 7.8. Comparison of sketch maps drawn by children in
1977 and 1978, Map A was drawn at Croftlands School in 1977,
Map B in each instance was drawn by the same child at the Lower
School in 1978.

A triangle has been drawn by the author joining the locations of
home, Jjunior school and the swimming baths. Other straight lines
were drawn by the author for measurement purposes.

The children used rubbers and some of their ﬁork was rather messy,
but these drawings illustrate the raw data from which counts of '
roads and measurements were. made,

Fig. 7.5. Comparison of sketch maps drawn by Boy D
in 1977 and 1978

ag sketch map drawn at Croftlands School in 1977
b) sketch map drawn at the Lower School in 1978

The grid in Fig. 7.5a was drawn by Boy D before
he started his map



Fig; 7. 5a Boy D, 1977
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Fig. 7.5b Boy D, 1978
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Fig. 7.6 Comparison of Sketch maps drawn by Boy E
in 1977 and 1978

a) sketch map drawn at Croftlands School in 1977 -
b) sketch map drawn at the Lower School in 1978
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Fig. 7.7 Comparison of sketch maps drawn by Girl F in
. 1977 and 1978

a;_skétch map drawn at Croftlands School in 1977
b) sketch map drawn at the Lower School in 1978

168



Fig. 7.7a Girl F, 1977
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Fig, 7.8 Comparison of sketch maps drawn by Girl G in
1977 and 1978

a) sketch map drawn at Croftlands School in 1977
b) sketch map drawn at the Lower School in 1978
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Fig. 7.8b Girl G, 1978



3ig. 7.9

Comparison of the location of roads from
sketch maps by the same child, Girl G, in
1977 and 1978.

The locations of her home, junior school
and the Lower School are indicated. .

H - Home
JS - Junior School
LS - Lower School

i74
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approximately the length of Oakwood DriQe, the main road through the
Croftlands estate, has been reduced and rotated to allow mére space
for representation of the town (Fig. 7.7). This girl showed almost
none of the town centre in the 1977 map, detailing all her roads in
the area of home and the Croftlands Estate. Her 1978 map was better
placed on the page and included two roads from Croftlands into town
together with a géneral increase in information.

Another pair of maps (Fig. 7.8), by Girl G, shows a similar
reduction and rotation, and some interesting right-left reversals.

In 1977 Birchwood Drive and Central Drive have Seeé marked on the

wrong sides.but Victoria road, leading into the town, has been correctly
placed. In 1978 Birchwood Drive and Central Drive are on their correct
sides, but Victoria Road has been placed on the wrong side- of Priory
ﬁégd. This is somewhat surprising as on her questionnaire she indicated
that shé walked to the Lower School along Victoria Road énd returned by
bus. She élearly also uses the two other roads into tow£ for her
activities include gymnastics at the Upper School on the Springfield
Road, and swimming at the baths on Pfiory Road. She mentions her

hal fway point as being on Hill Fall,-an extension of Priory Road;

though this is not her usual route to school. It was possible to
identify nearly all the roads on her maps, and these are shown marked

on street plans in Fig. 7.9 to give another comparison.

The general increase in information over the year was demonstrated
by the quantitative results mentioned earlier. To some extent any
increase in information demands a more complicated map; but those from
the last two girls considered (Figs. 7.7 & 7.8) show that such

increased sophistication may not result in any marked development in

style.
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As has been mentioned not all children.atténded their local
junior school, but travelled to a school further away.

Girl H, who had attended Dale Streef Girls School while living
on the Croftlands Estate, listed in. all 26 roads, of which 21 were on
the estate. She was brought hqme from school by car each day and
though she attended several out of school activities in town, she may
have been taken to these by car. It was instructive to compare her
list with the common list for the Dale Street intake (i.e. the common
roads listed by over a quarter of thE»intake); she included 8 out of
30, a proportion of 0.26. Comparison with the sh;;ed list for the
Croftlands intake gave 11 out of 49, a proportion of 0.22, and this
in‘sbite of the very high number of roads on the estate listed by her.

Although the difference is slight it is suggestive of the influence of

the primary school.

‘Differences between individuals

Ladd2 compared the maps of two brothers. This present discussion
of'differences between individuals st#rts with the consideration of a
pair of twin girls, Girl I and Girl J. Girl I was in form IA/B and
Girl J in form ICt and their maps are shown in Fig. 7.10. Typically
the simpler map belongs to the twin in the lower band. However, when
their lists of roads are examined the differences are less obvious.

The twin from form IA/B listed 37 roads and gave her outside activities
as the St. John Ambulence Brigade and Sunday School, the twin in form
ICt listed 35 roads and gave as her activity only the St. John Ambulence
Brigade. 23 of the roads were common to the two lists, and this
suggests very similar behaviour patterns. This overlapping of the

lists of road names is the closest among all pairs of individuals

examined.
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Fig. 7.10 Comparison of sketch maps by twin sisters,
Lower School 1978 . ‘

a) sketch map by Girl I
b) sketch map by Girl J
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Fig. 7.10b Girl J, 1978
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Two brothers, differing in age by eleven months, but in the
same year at school, with the younger, Boy K, in form IAg and the
older, Boy L, in form IA/B, make an interesting comparison. IA/B is
for children of A band with slightly poorer mathematical ability, yet
his map is considerably more extensive which does not support the usual
linking of mathematical and spatial ability. It could presumably
represent the difference in age, but this is not consistent withvthe
difference in the lengths of the two lists. 19 roads on their lists
were common to the two brothers, and this could be due to similar

L

behaviour patterns.

Boy X Boy L
Form IAg Form IA/B

No. of roads on map 25 No. of roads on mép 35
No. of named roads on map 19 No. of named roads on map 6
Listed roads 44 Listed roads 33
Activities: Choir, Scouts Activities: Scouts, Table Tennis

i : Judo, Cricket, Choir,

Tennis

Table 7.1 Comparison of some characteristics of th
brothers and their knowledge of streets in
Ulverston derived from their lists. Lower School 1978
One interesting observation is that one brother said the Hoad
Monument was not visible from home and the other said it was. The one
who said it was not had the shorter list of road nahes. Is this an
indication that he was less observant?
The effect of junior school attended on environmental knowledge
is illustrated by reference to three boys who lived on the Croftlands

estate, but had attended three different junior schools: St Marys,

Lightburn and Croftlands.
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Boy M - Boy N Boy O
Home Croftlands Croftlands Croftlands
" Junior School St Marys Lightburn Croftlands
Journey to Lower Car Bicycle Bicycle
School
No. of roads 36 39 32
in list
No. of roads 19 12 12
on estate
No. of roads 17 27 20
in town
Form - Lower School IA/F : L/Bx I/Bx
Out of school - - ‘ A ,
activities: - .
Number 5 1 . 1
Place Croftlands town : Croftlands
& town

Table 7.? Comparison of some characteristics of three
boys and their knowledge of streets in Ulverston
derived from their lists. Lower School 1978
The greater proportion of roads on the estate and the mode of
transport to school suggests that Boy M spends most of his time around
the estatg. St Marys is a small schéoi-with a wide catchment area,
so that his junior school may have been less influential in his
friendship patterns than his neighbourhood. His proportion of roads
on the Croftlands estate is higher even than that of Boy O who had
attended Croftlands School. Attendence at Lightburn School seems to
have influenced the scout troop to which Boy N belongs, for it is in
the town at the Gill, compared with Boy O whose scout troop is at
Dragley Beck near Croftlands. This could explain why Boy-N has the
highest number of roads in town on his list. But both he and Boy O

have more than Boy M perhaps because they use bicycles.
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Looking at rbads common to two lists, Eoys M and 0 share the most
town roads (9), with Boy N from Lightburn listing rather different
ones. Among roads on the Croftlands estate Boys M and N share least
although they lived closest.

Since all the children attend the Lower School, and will need to
use the town centre at some time there will be both opportunity and
motivation for learning roads in town. For childreﬁ who live in the
town cenfre there may be nc need to travel to the Croftlands estate;
though every child 1is likely to know someone who lives at Croftlands,
and may at some time travel out to the swimming ba;hs on the edge of
the estate.

Comparison of the lists of two C band children, Boy P and Girl Q
who both live in the town centre, éggin shows the probable effect of
primary school attended. Proportionately the girl knows more roads
on the Croftlands estate, as would be expecfed. Considering how near
to each otﬁer they live it is surprising that they list so few town
roads in common. This probably reflects differences in movement
patterns. Where, as in this case, lists are short, the overlap between

the lists is likely to be small.

Boy P Girl @

Home Market Street Market Place
Junior School Lightburn Croftlands
No. of roads on list 21 19
No. of roads in town 18 14
No. of roads on Croftlands estate 3 5
Roads common to both:

in town 4

Croftlands 2
Jéurney to school Bicycle Walk

Table 7.3 Comparison of some characteristics of a girl
and a boy and their knowledge of streets in
Ulverston derived from their lists.
Lower School 1978
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SUMMARY

This chapter has illustrated some of the wide individual differences
in knowledge of the town. The importance of the junior school in
influencing which parts of the town are known is suggested by data
from individuals as well as from the groups mentioned in the last
chapter. |

Several different methods of comparison were employed, in attempts
to reveal different aspects of the data. The spatial arrangement of
roads on lists were demonstrated by marking them on a street plan.
Division of the téwn into~th¢ oldgr part and the ne;er extended
Croftlands estate provides a rough guide to the dispersion of
information held b& the childpen; The role of attendence at specific
venues for out of school activities in terms of environmental learning
is soméwhat speculative in the individual cases discussed.

These illustrations were intended to complement‘the ﬁaterial of
earlier chapters. In the final chapter which follows some assessment

of methods is made, and the findings are related to other studies.

1Dowrls, R.M. & Stea, D. (1977) Maps in Minds. Reflections on
Cognitive Mapping, New York, Harper & Row.

2Ladd, F.C. (1970) 'Black youths view their neighbourhood’,
Environment and Behaviour 2, 74-99.
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CHAPTER VIII

Discussion and Conclusions

In this final chapter the methods employea in collecting and
analysing the data are examined so that a prdper consideration may be
given to the interpretation of the evidence. The findings are discussed
and compared with some recent relevant studies. Sdme possible lines

of research suggested by the present work are mentioned.

" METHODS ,

The basic data for this study was derived from questionnaires,
diaries (see Appendix), sketch maps and lists of roads. For convenience
the questionnaires had multiple choice answers and this limits their
use to testing for preconceived hypotheses,for rarely is there the
possibility of both generating and testing for alternativé hypotheses.

If a significant factor has been omitted from the questionnaire design,
no indication of its possible importance is available. Also, set
questions pose problems for the children who sometimes fail to find

the answer they would like to give among the choices, and hay mark more
than one answer which then poses problems of categorisation for the
researcher. Although the questions in this study were apparently
factual, e.g. how do you go to school, and it was stressed that the

most frequent mode of transport should be recorded, it was still possible
that subjectively one mode of transport, e.g. going by car, somehow
assumed more importance in a childs mind than the habitual walk.

However most of the data on behaviour collected appeared plausible and

. . . . 1
fitted in with results from other studies.
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The diaries were much more open ended, and yielded a widevvariety
of information. Although the original purpose, to establish a measure
of home range, was not achieved through insufficient daté, various
other questions of interpretation of résults arose through examination
of all the data, and some of these were illuminated by tests based on
the diaries. However they were time-consuming, being completed each
morning at school, and it was impractical to consider using them in the
Lower School.

The sketch maps too were a source of much data. The author
attacﬁs'some impqrtance to giving the children a su}ficiently large
piece of good quality paper - in this case A3 cartridge paper, which
probabiy encouraged them to view it more like an art exercise calling
for an individual production. They used'rubbers but were asked not to
use rulers. They also had plenty of time and at Croftlands School
appeared to enjoy themselves. At the Lo@er School theré was less time
and somé maps vére marked unfinished. During the drawing it was clear
that they were using right and left to help themselves translate a
remembered experience to the map, and some were instructing themselves
verbaliy. They were asked to fix certain points on their sheets
first in order to encourage them to use most of the page. Several of
them ran out of paper and clearly squeezed information onto the edge
of the sheet. Some seemed to be able to conceptualise most of the
map before they started drawing while others were dependent on clues
from their own drawing.

When the children were asked to compile lists of road names they
were told they must know ('be able to imagine') the roads, though they

were not told that they needed to know where the roads were located.
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This is an ambiguity which should be avoided in futuré work.  One or
two needed help with spelling, though the author stressed that this
was unimportant in this exercise, it is likely that a few children
restricted their road names to those they could spell and one child

clearly had a reading and writing difficulty.

Analysis of the data

The numbers in these studiés were rather small for statistical
tests derived from survey data, and when categories were further
subdivided they became even smaller. However it %s often nogluntil
data have been classified by more than one variable that trends are
displayed e.g. Table 6.5. Because of these small numbers, the
results can only lead to tentative conclusions.

However inspection of the numbers of children.used in similar
studies,2 shows comparable sample sizes, and in one of their categories
Anderson & Tindall had only a single observation. In the present
study there are some empty categories, e.g. in Tables 5.1, 5.2 and 5.3
which.illustrate some of the difficulties'encountered by researchers
in this type of study.

The type of house ownership (privately owned or council housing)
is a very simple and rather crude measure of socio-economic group.

It was simply obtained from the addresses by reference to the local
rating office, and does not involve children or school in questions as
to occupation of parents, information that the schools were unwilling
to give. However it only identifies the families with larger numbers
of children, since-many of the council houses in Ulverston are 3 and 4
bedroomed; and within the town there were considerable numbers of

families living in terrace housing with gross rateable values well
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below that of the council houses. The bias intrdduced into the study
is that the junior schools in the town probably catered for many more
less well-off families among their privately—housed group than
Croftlands did.

The validity of using such a simple measure as the number of roads
indicated on a sketch map, (for a ﬁeasure of environmental knowing)
as widely as it has been used in this study can be questioned. Devlin
found it a useful measure to demonstrate growth in environmental
learning over time.3 In discussing children's drawings Harris4 notes
that 'some children will designate by very simple ﬁarks at the
location the points called to their attention. For these children location
of the point is sufficient'. This seems to be justification fér using
the total number of roads indicated. In his study of distance estima-

2 clearly distinguishes between the two levels of information

tion, Canter
given by roads both of vhosé ends are marked, 'two ende& links', and
tﬁose with only one end marked, 'one ended links'. The consistency
of results using the total number of roads indicated over the three
years of this study obviated the need to separate the roads in this
way; and the correlation with the lists of road names suggests that
both are tapping the same core of environmental knowledge. A further
justification is the significant value of the correlation coefficient
between numbers of roads on maps from the same children in successive
years.

The lengths of roads vary enormously, and in using a count of roads
it must be assumed that on average the inclusion of long and short

roads averages out, so that equal scores can be taken to represent

approximately equal measures. There is however the problem that
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longer roads represent more experience in transit, and therefore may be
more memorable. But inspection of the roads on maps and in lists
shows that any length of road may be memorable. Shopping streets in
Ulverston are not very long but are frequently included on maps and in-
lists, as too are some short copnecting.roads like Appletree Road on
the Croftlands estate which acts as an entry from the main through
road to a large residential area.

One way of overcoming the problem of varying road lengths is to
use total path length as a measure. Anderson and Tindall6 employed

] 3 .

this, but they used photographs instead of maps so that they were .
concerned with recognition rather than recall. Maurer and Baxter7
calculated the area represented by the sketch map, by reférence to a
standard map, but this ignores gaps in knowledge, and particular
streets, éépecially cul-de-sacs, may be quite unknown to-children
living in a surrounding area. |

Although the correlation between the numbers of roads marked on
maps in successive years by the Croftlands intake was significant, it .
did not reach the reliability that a good intelligence test would
achieve. With the passage of a year chénges due to learning and
maturation would have taken place, as well as the change in circumstances
due to the move to the Lower School. Differential use of transport
would have affected opportunities for learning, since almost all thé
children had walked to their junior school, and different patterns of
movement associated with out of school activities would also contribute
differentially, and there is also the possibility of emotional factors

affecting their learning and drawing.
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There is then some evidence both for the validity and reliability
of this measure, without which it would be presumptious to draw
conclusions about behaviour and cognition within the differént groups
considered. Interpretatioh of the data from individuals in Chapter VII
is somewhat speculative, derived essentially from rather sparse but
suggestive data.

Day8 made measurements of distances from sketch maps and concluded
that these were as variable as those estimates yielded by the other
three methods he employed. Apparently He either provided a scale or
asked the respondent to iﬁclude a scale on the mabp. Some of the
cgildren at the Lower School were clearly aware of the scaling problem
and had marked their maps " Not to scale ". The visual examination
showed the frequent use of a larger scale in the home area; to examine
this further a scale ratio was calculated; relating the Aistance
between fixed points on the map to the distance on an 0.5. map which
conveniently included the whole town on A3, the size given to the
children. |

For the measurement of directions at Croftlands some baseline had
to be adoéted. Since all the children had marked the school and the /
swimming bath, and the road joining them is a main road through the
estate, the line joining these two locations was used. This was quite
arbitrary, and should not have affected the results, but
illustrates the problem of tying information on the maps to the real
world.

When working over data from an exercise of this sort the researcher
gains a 'feel' for it and must choose to display it so that its
characteristics are revealed. The decision to count the numbers of

boys and girls who named more than half the roads on their maps was
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'quite arbitrary, but it led to significant.differénces between the
sexes consistently over the three years. Likewise the-decision to mark on
'street maps those roads named by over half the children at each
Junior school, and by between a quarter and a half, is quite arbitrary
but shows the differences bétween the four groups. The choice of this
method is preferred to that of marking the 'top twenty' roads for each
school; for thé latter would yield only qualitative comparisons, while
the former includes a quantitative element. In fact the number of
roads named by over half the children was designated a consensus
measure. Another aspect of the data was dispiayedfby Calculatibn of
the average number of different roads per chi;d, and this was called
the idiosyncracy measure. The pattern of these two measurés for the
four schools was broadly predictaple from the characteristics of their

intakes.

FINDINGS

In this study of 11 and 12 year olds in Ulverston, the extent of
environmental knowing was investigated in relation to both behavioural
and cognitive factors. That movement patterns provide an opportunity
for such learning, while cognitive factors determine how much and what
is learnt, is demonstrated in Fig. 5,1 where numbgr of journeys
recorded in the diaries was plotted against numbers of roads on maﬁs.
There is a steady increase in the minimum nunber of roads recorded at
each larger journey frequency, but a wide range at each level suggesting
that though the more active child cannot fail to pick up some informa-

tion, some less active children may still retain more.
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Sex, socio—economié group and general school attainment were found
to be clearly associated with aspects of environmental knowing, as were
the mediational factors of mode of transport, attendance at out of
school organiseq activities and junior school attended, all of which
have geographical components. The groups distinguished by the
mediational.factors have characteristic and different compositions in
terms of sex, socio-economic group and attainment, and display distinct

levels of environmental knowing.

Sex differences

Boys appear to have a consistently widgr knowledge, in terms of a
higher mean number of roads known, than girls. However boys also
showed a wider variability, and the differences between the means for
boys and girls were small and did riot reach statistical significance.
This tendency for girls to score in the middle ranges_is-;ell known in
intelligencg tests and is a characteristic difference between the two
sexes.9

Girls were found to name more roads on their maps than boys. A
general tendency for a greater attention to detaii by girls is videly
recognised; and noted by Bishop and Foulsham in relation to environmental
learning in Harwic.h.1

These two differences cannot be simply explained on the basis of
the generally observed dgreater spatial ability of boys and greater
verbal ability of girls, as the boys in fact named more roads in their
lists. It seems to represent a difference in overlap or integration
between the spatial and verbal schemata which would represent a

cognitive difference.
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Marked.différencesAin movement patterns by the boys and girls on
the Croftlands estate wefe not demonstrated in the data collected.
At the Lower School differences in mode of transport may well have
reflected a more general use of bicycles by boys at this age (AndersOn.
_and Tindall found that home range for bike-owners was generally higher

than for non-bike owners.)11

Socio-economic differences

The differences in extent of maps between the children from council
and from private housing were very small on the Croftlands estate.

This may have been due to the adoption of_similar norms for playing
~out, and walking to school though there.wereﬂslight differences in
attainment and in attendance at organised out of school activities
between the two groups. At the Lo;er School the differences in mean
numbers of roads on maps reached significance, though the differences
in mean numbers of roads in lists just failed to do so. At the Lower
School children from council houses were more widely represented in the
lower attainment groups, and there vefé clear differences in mode of
transport. Attendence at out of school activities was representative
of both housiné groups.

The author has found no mention of socio—economic'differenCes in
environmental knowing among children, though Goodchild12 found it with
adults. It seems likely that it is the children from lower attainment
groups at school who generally find themselves in the lower socio-

economic groups as adults.

Attainment
This was found to relate both to extent (mean numbers of roads on

maps and in lists) at the Lower School and detail (named roads on maps)
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in all thé studies. This implies highly developed spatial and verbal
schgmata and a high integratién of the two, among the more able.
Moére13 in his recent review of the literature concludes that
overall educational level, general intelligence and verbal reasoning
are probably not related to cognitive mapping ability, which hé sees
as related to more specific cognitive abilities such as concrete opera-
tions, spatial relations ability, coordination of'perspectives and so on.
The author would question this, as although the present results
generally relate to the measures of extent of sketch maps, in general
the more roads marked on a map the greater its sophistication. The
more information involved the more organisation is required to display it.
Also the correlation between numbers of roads on maps and in
lists suggests that these represent different aspects of a core of
environmental knowledge. In genéfal the lower attaining children had
short lists as well as poor maps, though'there was considerable
variability. The evidence for the association with general school
attainment is strong (Ih122)- The author is unaware of any other study
where general school attainment has been scaled and related to any

measure of cognitive mapping in children.

Mediational factors

Where the mode of transport is analysed within each attainment band
there is clear evidence for the relative contributions of both behavioural
and cognitive factors, see Table 6.5 o The mean numbers of roads
for Band A are approximately double those for Band C, and the numbers
steadily decrease from those ﬁsing bicycles, through walking to the

lowest values of those who travelled by bus, within each attainment band.
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Attendance at out of school organised activities was most frequent
and‘involved more different activities among the higher attainment
groups; and these children also had en- average a wider knowledge of the
town than those who did not SOin in{. This supports wards14 assertion
about the wider knowledge of the city and use of facilities by those

children with a hobby or skill. At Croftlands Junior School there were
clear socio-economic differences between the group who were engaged in
sucﬁ activities and those who were hot. At the Lower School there
waé no such clear division, and this may have been due to the older age
group as well as to the fact that a very large numbér of activities
were organised on the school preﬁises;»anq probably therefore more open
in membership. |

The differences in the extenf of the town known by the groups who
had attended the four different junior schools were fairly predictable
from considerations of the characteristics of their intakes in terms of
sex, aﬁd ‘in the case of St. .Mary' S, -rel igiou§ persuasion,and in the effect
of socio-economic group which is confounded by the geographical variables.
Although the home-school distance has not been shown to have a systematic

effect in another study,15

it seems likely that it did play a part in
the higher value of average number of roads for the Croftlands group,
and the natural rather wide boundaries of this estate were probably

also a contributing factor, together with the generally higher socio-

economic group.

Distancé and Direction

From the sketch maps it was possible to investigate some aspects
of scale and direction. Measurements from the Croftlands 1976 study

supported the operation of a distance decay function in relation to
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scale with the home as origin, as postulated by Anderson and Tindall;16
A larger scale for distances based on home as origin also results in a
larger area round the home; it is possible. that the large areas for the
home mentioned by Maurer and Baxter17 are a reflection of the same
phenomenon. The ethnic differences in the area of home noted by them
were interpreted as reflecting different. attitudes to the home; there
have also been suggestions that familiarity leads to larger cognitive
representations. With adults, in London, Canter18 found no evidence
to support the systematic effects of preference and familiarity in
distance estimates. He concludes that "“hypotheses }elying on one
variable, such as valence, and taking no account of the scale of
distances involved can no longer ﬁe accepted as tenable in a wide
variety of ;ituationS". It is unlikely that any>of the locations in
his study would have sﬁéh strong feelings associated with,£hem as
children hold about their homes and schools, and with the-daily journey
to school familiarity can be considered a constant.  Table 5.2 showg
mean scale ratios of distance classifigd according to distance from
home and stated preference for school. There is some evidence for the
distance decay function of scale operafing, . and SIight evidence
for the systematic effect of preference; the lower mean scale ratio for
the highest preference group being anomalous. A similar exercise was
carried out in relation to the swimming baths (Table 5.3 ) and here
the evidence for a distance decay function is very slight and for the
systematic effect of preference, unconvincing.

It should be emphasised that Canter's results relate to.direct
distance estimates; whereas the scale ratios in this study derive from
maps. Although Day19 has concluded, with adults, that the choice of

technique is not significant, the present writer feels that the effect
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of distortions in drawing could well be more widespread among children.
This may apply especially to the tendency to squeeze information onto
the sheet, thereby affecting measurements made to points near the
periphery.

The present study gives considerable evidence for a distance decay
function of scale operating with the home as base,vfor the répresenta—
tion of the known area at age 10-11 year old, but it cannot separate
the cognitive from the‘representational.

Direction was measured from the maps for the visual aane of the
Hoad Monument, and the experienced direction of home. Byrne20
concluded, that a nétwofk_map. topologically correct, better explains
the simpiication of angles té right angles that he noted. It would
presumably lead to yide errors of direction estimated through a built
up environment - unless it could be assumed that for the most direct
route over- and under-estimation would cancel out. In fact, the mean
errors for.the home direction in both these studies were smaller than
for the visually observed Hoad Monument. In general, the location of
home was embedded in fhe network of réads they had drawn. The Hoad
Monument, though visible from school, was far enough away to be separate
from their road network; so that errors might be due ﬁo the tying of
this perceived direction to elements of their own maps. To the present
author, the preservation of a general sense of direction, combined with
variable scale ratios, makes a vector map seem more convincing than a

network map.

Verbal and Spatial Schemata

The author is unaware of any work examining the location as well

as the naming of roads by children. From the individual results, in
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Chapter VII, it is clear that maps tended to be joined up to display

an integrated whole, while the plotting of road names listed onto street
maps revealed the geographically fragmented nature of this information
store. It seems likely that the locations of some of the roads listed.
were not well known, but this could be examined in future work.

The ;ack of correlation bequen extent of knowledge displayed in
the two schemata by the children who had been to junior school outside
Ulverston is some evidence for the independeﬁt acquisition of the two
schemata, though at this age they weré»old enough to read the road
names where they were clearly visible. ’

The naming of roads on maps also presents problems of interpretation;
The lists of road naﬁes generally comprised more roads thAn were
indicated on corresponsing maps; buf on average less than half the.
roads on maps were named, and there were a nuﬁber of children who
named none at all. However, the distributions of named.roads were
very comparable over the three years, with the lower numbers named-by
children from the lower attainment group. It has therefore been assumed
that this represents a real and systematic cognitive effect relating to
the integration between the two schemata. There are other quite
plausible explanations, viz. that there was selective attention to the
drawing task and the instruction to name was not registered; that
there was an attempt to produce something akin to a standard 0.S.
1:50000 map which has no names on it - some evidence for this came
from the use of standard symbols; or it could be due to the ambiguity
of the instruction to draw a bird's eye view, where names wéuld not be
visible even if birds could read, for children can be devastating in

their own logic.
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Because the ratio of named roads to roads marked 6n maps was
considefed to represent a real cognitive effect, it was calculated
for the four groups of children in Table 6.8 '. It is interesting
that the high values of this measure does identify the same two groups
for whom the independently obtained correlation coefficient (between
numbers of roads on maps and in lists) is significant. Such internal
consistency of the data would seem to support the validity of the
measures adopted.

An alternative measure would be the proportion of roads on the
map included.in the list, based on locational considerations rather
than verbal ones: This could be found by asking the children to locate
roads from their lists on blank maps.

The overlap between the roadllists of the twin sisters however
suggest that these lists represent common movement patterns. Though
_ verbal\references to the homes of friends, the use of broadly the same
shops, and éttendance at the same activities would all also result in
a common vocabulary of road names. Clearly they displayed quite
different mapping abilities, which seem to correspond Qith the
difference between their attainment bands at school;

Murray and Spencer?1 on a much larger scale, investigated thg
effect of geographical mobility (behaviour) and strength of mental
imagery (cognitive ability) together with basic graphic ability in the
production of sketch maps. They concluded that, at their scale, and
with groups with very different mobilities, then the level of mobility
was the best predictor of mapping performance. Within the more
homogeneous group of children in this study, the cognitive differences

clearly assume a greater importance.
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FUTURE WORK

Arising from this study there are a number of possible lines of
investigafion. Recognition measures with children have been used,
for instance, as an indicator of activity field; but it is clear that
both cognitive and behavioural factors are at work. Further investiga-
tion is‘required to distinguish-and compare the cognitive components
involved in recognition exercises both with aerial photographs and blank
maps, and with the recall exercises of sketch mapping and road list;.

The parallel»acquisition of iﬂformation about the naming and
location of roads by young children would be intereétihg} They. are .
known to be able to recognise aerial photographs, and data from these
could be Compared.vith spoken lists of road names, reco}ded by the
researcher. It would be interesfing to find out how the children
came to know the road names before they aré old enough to read them;
perhaps there is a marked increase in the length of theif lists when
they can read.

Problems arising within the presept study might have been solyed
by - questionning the children individually, but this is time consuming
and difficult to arrange. As it is often not until the research material
is examined that specific questions arise, it might be desirable to
arrange for return visits in connection with particular research
exercises.

If there is to be any attempt to compare quantitatively, data
from different studies as well as from different groups, then a more
thorough investigation and comparison of the three measures éf extent
of map is required, viz. number of roads, total path length and areal

extent, with some indication of validity and reliability.
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Appendix I

Questionnaire, form for the teachers assessment,
cover and page from diary used at Croftlands

School in 1976

The questionnaire on page 204 was completed by each of the
children in the top three classes.

The form for the teachers assessment on page 205 was completed
by the teachers for each of the children in the three top classes
in the school. '

The cover of the diary (reproduced at half size on page 206 ).
gives the instructions to remind the children how they were to
complete the éntries. The irmer page from the diaiy (reproduced
at half size on page 207 ) illustrates one of those to bé completed

on weekdays at school each morning, by each of the children, during

the week July 5th - 12th 1976.



ME/P11 6/76

= £ .
1. Do you like goirg out and about?
2. 1In your free timne after
you mostly
3. In your free time at weekends do
you mostly
4. Do you go shopping for your family or
octher grown-ups?
5. Does your Mother or Father have a
car or van?
6. Do you have a bicycle?
7. 1f you go out to play after school do
8. 1If you go out and about to play at
weekends do you tell a grown-up where
you are going?
9. At about what time to you go to bed?
10. How do you go to school?
11. How do you go home from school?
12,

school 4o

204

Flease underline
your answer here

Yes/Sometimes/No

play out by yourself/

slay cut with other children/
o a2y out with your family/stay home?
go out and about by yourselﬁ/

go out and about with other children/

go out and about with your familx/stay home?

you tell a grown-up where you are going?

Flease give names and ages of your
brothers and sisters, if any.

Name

THAKNK YOU

Ye;/No
Yes/No

Yes/No

qu/Sometimeg/No
Yes/Sometimeg/No
7 8 5 10 11 12

walk/bus/bicycle/car

walk/bus/bicycle/car

Kame Age
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Please ring the a»rropriate position on
the range.

to be completed Ly teacher,

205

commnents welcomed.

Date of birth

ceee Girl/Boy

the scale, making full use of

very quite neithep/nor quite very
Observant 1 2 3 4 5 Unobservant
Confident 1 2 3 4 5 Timid
Participating 1 2 3 4 5 Solitary
Physically active 1 2 3 4 5 Inactive
Dull 1 2 3 4 5 Bright
Good general 1 2 3 4 5 Poor general
attainment attainment

THANK YOU
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OUuUT AND ABOUT DIARY FOR WEEK

Date started ....cc.. cecerscceraens Date ended ....eecevcoscosacscannas

Please begin a new page of the Diary each day, notice that the pages for Saturday
and Sunday are a little different. Please draw a ring round the day.
The questions to be answered are :-

1. WHERE ? Please fill in the names or addresses of the places where
you went.,

2. HOW ? Please show how you went to each place by drawing a ring round
a person for walking, or round a bicycle, car or bus.

3. WHY ? Please write what you did at each place in the 'Why' column.

4., WHO WITH ? Show if you were alone or with other children by drawing a
ring round the child in the last column. If you were with
any grown-ups draw a ring round the grown-up in the last
column., :

902
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Appendix I1

Qﬁestionnaire used at Croftlands School in 1977

The questionnaire on page 29 was completed by each of the

children in the top three classes.
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M2/20 Croftlands 1977

N ETE te v e nesoosstsossornososnsseancncnnnas Filease underline

10.

11.

your arswer here

How do you go to school? Walk/bug/bicyclq/car
Do you go alonq/with frienrds

Wnen you go out to play after school do
you tell a growr-up where you are going?

Yeg/mostly/sometimes not often/no
When you go out to play at the weekenrds
do you tell a grown-up where you are
going?

Yes/hostlx/sometimeg/not often/ro

Do you like going swimming at the baths?

very much/quite/don't minq/not much/no

If you could choose, would you come to school?

Every schoolday/most schooldayg/sometimeg/not often/no
How do you usually go into town? walk/bus/bicycle/car

Along which road into town do you usually go?

© ® 20 00 50 0% a8 t° e s s e0 T e EL R0 EEN 00N 0 eSS IIEESSEEEOCREONTOSOSE

Can you see the Hoad Memorial from home? Yeg/no

Do you go to the Hoad Memorial?

Very ofteq/ofteq/sometimeg/not ofteq/never
Can you think where you might be this time next year? Yes/ho

If you can, where do you think you might be?

5 9 0 %0 09 304 e E 0 S0 P00 AS e SO0 06 SE0000 00000 GG OsCONGCESS SO

THANK YOU



Appendix III
Questionnaires used at the Victoria High School

Lower School, in 1978

The questionnaires on page 211 and page 212 were completed in

successive weeks by each of the children in the first year classes.
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MB/22 ULCS 1977

NA»‘E--«:oonunocouoooouacoaunonoanouvuaunooaeuoao-oooacoooooo.-aoplease underline

your answer here

When you come to school, do you come? alone/ with friends
When you go home from school, are you ? alone/ with friends
Do you like going swimming at the Baths ?

Very much/ quite/ don't mind/ not much/ no

Did you like your Junior School ?

Very much/ quite/ deh't mind/ not much/ no
Which way do you go home, along which road ?
Where is halfway from school to home ?

© 0060000600 ®50N000CEE000OC0000CE®RSEEO0O00CO000O00°EG@00000C0CC0SEEO006H0C00000O0O0CG60000O0E$OCG00GSI0OCGS

Did you visit any relatives last week ? Yes / No
If yes, how did you go to see them ? Walk/ bus/ bicycle/ car

Do you think you remember where you were at this time last year? Yes/ No

If Yes, where was that?

© 000000000000 RNRO0S®O0000S8804&0000D0CO0O0O0CGGOS"0OO00OCSSO0O0ESCO00C00SES200000GCGO0S950000O0
©®©000®00000°D0000D5060008%500000OSSOCO0G00OCEH"HO00G00C00O00e§60OC0000CQ00O0OI6&0608009000CG0GEC0 QG
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THANK YOU



MB/2L ULCS 1978

NaHIE..on-o-.-oaa-ooo.oouanaeooo-eooe

1.

2.

3-

9.

How do you come to school?

How do you go home from school?

When you go out after school do

you tell a grown-up where you
are going?

When you go out at weekends do

you tell a grown-up where you
are going?

If you could choose, would you

come to school?

Can you see the Hoad
Monument from home?

By which road do you come into

town?

212

Please underline your answer here

[y

Walk/bus/bicycle/car

Walk/bus/bicycle/car

Yes/mostly/sometimes/not often/no

Yes/mostly/sometimes/not often/no

Every schoolday/most schooldays/
sometimes/not often/no

Yes/no

Do you attend any regular out-of-school activities? If so please give

names and places

Name of activity
T 0 8 89 e OO OSSO e RO eSO OO0 OD eSOt

CPPO0CCU0BO60O00000B80C00006G66060000CS8O0GD0DCC

Place
cvcceseeccecccecsssesesscssabcetoe0 o
evsecsecasscsetsssrsesssenssnnstsnse
cceesscnroscesacscbs00nc0c00aeDese s 0
evecssesssoecoccoscancnocacco0cabes s D
ccecscoeccccanccsnccsossscooasanooes
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Where is halfway from your home to school?
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THANK YOU
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