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'"Two roads diverged in a wood, and I -
I took the one less travelled by,
and that has made all the difference.'

Robert Frost.
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ABSTRACT

Cognitive-behavioural concepts and their introduction
into geography are considered. A proposed schema suggests,
and Research Hypotheses propose that the spatial schemata
and activity area of individuals are interrelated and that
constraints act upon this complex. Data are obtained, by
means of a questionnaire/interview, for a population of 50
and evaluation of operational hypotheses is made with respect
to this population.

Analysis of the data provides strong support for the
interactive association of direct experience in and cognition
of an urban environment. For the individual, physical dis-
tance appears to be a poor proxy for cognitive distance,
though a 'group image' is suggested. Temporal constraints
are seen to operate as are social constraints on the immediate
neighbourhood scale. Socio-economic and personal constraints
are not in evidence, which further supports the role of
direct experience in the development of spatial schemata.

The need to differentiate between the nature and function of

the spatial schemata and imasge is clearly shown.
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CHAPTER 1
INTRODUCTION

AIMS OF THE STUDY

The fundamental assumption that underlies the cognitive-
behavioural approach, adopted within geography to explain
human activities, is the association between the cognition
of the environment in which activity occurs, the cognitive
representation of that environment, and the activity in that
environment. DMost 'cognitive-behavioural' research in geo-
graphy has focussed on the relationship between the cognitive
representation of the environment and activity in that en-
vironment.

The stimulus for this thesis arose from a comment in
Francescato and Mebane's paper in Image and Environment (Eds:
Downs and Stea, 1973. 147) regarding the 'role direct exper-
ience with different parts of the city plays in one's image
and schemata', which re-emphasised that activity in an en-
vironment (direct experience) provides information that may
influence the cognition of that environment.

This investigation seeks to evaluate the nature of the
interactive: association between elements of the cognitive
representation of an urban environment and behaviour within
that environment. The research framework also proposes that
constraints operate to limit the development of the cognitive
representation-behaviour complex and the study therefore seeks

to evaluate the nature of such constraints.



Approach

Since the early nineteen sixties there have been expect-
ations in human geography that more ‘'powerful' theories to
provide explanation were soon to be developed. First the
'quantitative revolution' was expected to provide objective
insights into the processes underlying spatial behaviour, but
frequently only provided greater precision in description.
The 'quantitative revolution' did serve however to highlight
conceptual inadequacies (Harvey, 1967), and this encouraged
the employment of cognitive-behavioural approaches in the
explanation of human behaviour. Although knowledge of the
processes underlying behaviour is presently fragmented and
incomplete (Harvey, 1969) Golledge, Brown and Williamson
(1972) suggest that the potential for realistic explanation
of spatial behaviour is the basic reason for adopting behav-
ioural approaches. Disappointment and reservations have been
expressed at progress to date (Downs, 1970; Graham, 1976,
Bunting and Guelke, 1979), nevertheless the approach seems to
offer one of the most viable means of explanation and has
therefore been adopted in this study.

This investigation proceeds within a logical positivist
framework which has in other research proved to be extraordin-
arily effective with respect to the puzzles it has solved and
the efficiency with which it has solved them (Harvey, 1969).
'Scientific' explanation is not the only means of explaining
human events. Doubts over its suitability have been expressed
by many, and alternative means of explanation have been util-
ised; the phenomenological as exemplified by Tuan's (e.g.
1974 a & b, 1977, 1978) efforts to understand subjective

meanings, and the Marxist as exemplified by Reiser (e.g. 1973)



who sought explanation through dialectic analyses of social
process.

The logical positivist mode of explanation offered two
advantages in meeting the aims of this study. The first is
that it uses a language of precise terminology that is under-
stood; this is of importance when concepts are drawn from
several disciplines. When the relationship of language to
culture, as noted by Whorf (1940) is considered it is apparent
that 'scientific' language has become so much a part of West-
ern culture that 'scientific' explanations have become more
effectively communicated. Further, doubts have been expressed
(Wheeler, 1980) about 'our' ability to think outside the pre-
cepts of scientific understanding. The second advantage is
that the logical positivist mode of explanation, in contrast
with other explanation forms, uses a well developed method-
ology.

A characteristic of behavioural geography is that it
tends to focus on the individual rather than approach problems
at, for example, the level of the social group. This study
seeks to employ a methodology which allows an intensive study
of the relationships found within a limited group of individ-
uals to be made, rather than one which aims to produce state-
ments applicable to some larger 'matural' population.

Development of Investigation

In order that the stated aims could be realised using
the approach proposed, a schema was formulated from which two
Research Hypotheses were derived, one concerning the cognit-
ive representation-spatial behaviour complex and the second
concerning constraints upon that complex. As these were not

amenable to direct testing a set of operational hypotheses
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was established and data were collected on both the cognition
of the urban environment and on the regular day to day spatial
behaviours in that environment for a group of individusals.
The investigation specifically sought to avoid the consider-
ation of specific modes of spatial behaviour (e.g. shopping
trips) that is in evidence in much research within behaviour-
al geography; it sought rather to consider spatial behaviour
in an aggregate, generalised sense. In integrating spatial
behaviour within the limitations of a space-time framework it
was possible to invoke the concept of time being a scarce
resource as used by the Lund school. Constraints have rarely
been considered in the cognitive-behavioural approach, al-
though some research has considered aspects of their influence
(e.g. Boal, 1969). In addition to time the investigation
sought to measure and evaluate the nature of other possible
constraints; social, economic and personal, upon the cognition-
spatial behaviour relationship.

The study also sought the ability to make statements
with a high level of certainty about relationships or pro-
cesses discovered. As such the individuals from and about
whom information was gained were & limited, artificially de-
fined population for which statements could be made (from the
evidence gained) with certainty, but from which formal, non-
deductive inference to some 'natural' population could not be
made. Procedures for the collection of information required

to realise the aims of this study are described in Chapter 4.
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CHAPTER 2

DEVELOPMENT OF THE PROPOSED SCHEMA

DEVELOPMENT OF CONCEPTS WITHIN BEHAVIOURAL GEOGRAFHY

Early Stimuli, pre 1960

The realisation that individuals as 'decision makers
operating in an environment base their decisions on the en-
vironment as they perceive it, not as it is.' (Brookfield,
1970. 53) has a long history in geographical thoughtq, as has
the realisation that the results of such decisions are enact-
ed in the objective rather than subjective environment. The
concept of the environment as perceived has entered geography
by many different routes (Brookfield, 1970). The adoption bf
such a concept could not occur however through early environ-
mentalism, since this paradigm embodied concepts of natural
design. The perceived environment could only feature in such
formulations as a measure of the degree of error. As such a
measure it may have been expected to emerge with the rise of
possibilism, for 'man, as the master of possibilities, is the
judge of their use' (Febvre, 1932. 23%6), for if man were to
make optimal decisions from nature's choice he would need ab-
solute rationality. The notion of the image as a perceptual
construct was introduced by Trowbridge (1913) but this was not
taken up until the late nineteen forties when three important
papers were published. The first, by the sociologist Firey
(1945) had as its stated purpose 'to describe certain ecol-
ogical processes which apparently cannot be embraced in a
strictly economic analysis' and revealed space at times being

symbolic for cultural values. These concepts, Firey claimed,



must supplement economic concepts of ecology (prevalent at
that time). Within geography Wright (1947) called for alter-
natives to the 'scientific' paradigm, suggesting that inquiry
into the world of subjective experience through imaginative
literary expression could provide such an alternative. This
argument produced the seed for phenomenological geographic
thought, later taken up by Lowenthal (1961). The third paper
formed part of the Europeaﬁ alternative to the psychologist
Skinner's concept of behaviourism. In a paper published in
1948 Tolman proposed that in negotiating the real environment,
a 'cognitive-like map' (p.191) is learned. Tolman thus sug-
gested that, rather than Skinner's stimulus-response model of
behaviour (whereby the negotiation of an environment is
learned through reinforced responses to successive stimuli),
in the course of learning 'something like a field map of the
environment gets established in the rat's brain' (p.192).
Tolman agreed that the rat responds to stimuli but that the
stimulus-response is not direct, rather cognition occurs be-
tween stimulus and response. It was also proposed that com-
prehensive 'maps' develop through 'moderate motivation' (p.208).
The theory proposed had close theoretical affinities to the
classical Gestalt theories and derived much from Lewin's topo-
logical concepts. Though the bulk of the paper focussed on
the behaviour of rats, Tolman concluded by outlining parallels
with men, and proposing some psychological mechanisms that may
narrow our cognitive maps. In geography a first and important
recognition of an internal environment was made by Kirk (1952)
who wrote of a 'behavioural environment' (conditioning behav-
iour) as a product of group culture and the act of observing

the physical environment. Kirk's model drew heavily from
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Gestalt theory.

The behavioural environment was viewed as a 'psycho-
physical field in which phenomenal facts are arranged into
patterns or structures (Gestalten)' (XKirk, 1963. 3%66). The
Gestalt nature of the model with its emphasis on holism de-
rived from phenomenological philosophy appears to have delayed
the entry of the model into Western science. Kirk regarded
the behavioural environment as the basis of rational behaviour
and Lloyd and Dicken (1972) consider that the model's use for
geographers was increased when the Gestalt overtones were drop-
ped. Economist Keith Boulding (1956) introduced the concept
of the image (which he saw as the cognitive map, comprised of
subjective knowledge which 'largely governs my behaviour'
(1956. 5-6) ) stressing the importance of values in image
formation; 'for any individual organism ....., there are no
such things as 'facts'. There are only messages filtered
through a changeable value system.' (1956. 6).

In 1957 another economist, Simon, proposed the concepts
of satisficing and bounded rationality which altered the
assumptions on which models of decision making behaviour were
based. The realisations that information is not free but in-
volves temporal and economic costs through search behaviour
and that decision makers have both limited information and a
limited capacity to process information, were not introduced
into geography until Wolpert's consideration of migration as
a satisficing behaviour in 1964. These concepts related to
the cognitive capacities and the access to information poss-
essed by man have become widely accepted in environmental
cognition studies.

By the early nineteen sixties behavioural concepts had



been introduced into geography and during the following two
decades these concepts were to be used in examining an in-
creasingly diversified range of geographical questions. With-
in the scope of this investigation it was those researches
into the nature of the image of the spatial environment and
those relating spatial behaviour to the image that were of
prime interest.

Research into the nature of the image of the spatizl environ-

ment

Concerned with man's orientation in his environment,
Lynch (1960) investigated the visual images of the inhabitants
of three American cities, with the work revolving around the
concepts of 'legibility', or ease of organising the elements
of the visual environment and 'imageability', that is the
quality of the objective environment which gives it a high
probability of evoking a strong image in a given observer.2
Carr and Schissler (1970) suggested that differentiation of
the object from its surroundings and the time it can be viewed
were key elements in the creation of imageability. Continu-
ation of the interest in perception of the urban environment
was made by Appleyard's further analysis (1969) of urban per-
ception types where a differentiation was made between those
cues that evoke a strong response in individuals (imageable
cues) and those cues that are internalised by the individual
to allow him/her to negotiste the urban environment (funct-
ional cues). The latter recognised the need for the indiv-
idual to orientate himself in the environment, orientation
having two dimensions; distance and direction. The geographer
Brennan's (1948) observation that shoppers in an English city

violated the principle of least effort in preferring to



patronise downtown facilities even though they may be more
distant than out of town facilities was taken up and stimulated
interest in cognitive distance. The relationship between ob-
Jjective and cognitive distance, however, remains unclear with
conflicting evidence supplied by Lee(1970), Briggs(1973),
Rapoport (1976) and Cadwallader (1976b). This interest in
cognitive distance was part of an increasing concern with the
image and its relationship with the objective environment (e.g.
Orleans, 1973; Pacione, 1976; Wakefield, 1977; Cadwallader,
1976b). At the same time there was an increased concern with
the measurement of the image (e.g. Hudson and Pocock, 1978;
Murray and Spencer, 1979; Tranter and Parkes, 1979) and its
relationship with the conceptualisation of space (e.g. Welsh,
1978).
RESEARCH INTO THE RELATIONSHIP CGF IMAGE AND BEHAVIOUR

Impetus for research into the relationship between image
and behaviour came from interest in decision making. Arising
from his dissatisfaction with interaction modelling Huff
(1960) suggested that spatial behaviour is dependent upon the
individual's evaluation of the environment by introducing the
twin concepts of 'consumer space perception' and 'consumer
space preference'. This represents an attempt to employ more
realistic concepts of man's motivations in the analysis of
human spatial behaviour. The use of imperfect information by
decision makers who had a varied ability to make 'optimal'
decisions was integrated by Pred (1967) in his presentation
of the behavioural matrix. In examining the behaviours of
individuals at the neighbourhood level in relation to those
individuals' perception of the neighbourhood, Boal (1969,

1971) chose to focus on the relationship of perception/cognition



with outcomes of decisions made rather than the decision
making process. This relationship was also examined by
Aldskogius (1977) in relating perception/cognition of recre-
ational resources with spatial recreational behaviour, Cad-
wallader (1975) with respect to consumer behaviour and Jones
(1978) with respect to intra-urban migration.

In a sense the assumption that a strong relationship
exists between the cognitive image and actual behaviour is
simply axiomatic and there is little to quibble with. Bunting
and Guelke (1979. 455), however, 'take exception with the
manner in which this assumption has been used or misused as
a guide to developing research', for there 'is hardly any
work that actually concerns itself with the inter-relation-
ships between cognitive and overt behaviours'. Whilst Bunting
and Guelke have urged a return to a thorough description of
overt human geographical activity as a starting point in
cognitive-behavioural studies, Rushton (1979. 463%) has replied
that 'Cognitive-behavioural geography, however, compels att-
ention to the concepts of decision making, perception, attit-
udes, beliefs, learning and preference. A decision to abandon
any interest in these concepts is a decision to abandon this
domain'.

CONCEPTS AND TERMS

Behavioural geography grew from a number of diverse
disciplines (Gold, 1980) and from this diversity confusion
has arisen from loosely defined terms or terms with differ-
ences in meaning for differing disciplines. Nonetheless
Harvey (1969) claims that from this diversity a common theme
emerges. The term 'behavioural' describes an approach rather

than a subject matter (Hurst, 1974). The behaviouralist views
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(and here the theme emerges) the individual as a thinking
being, that is one whose actions are a product of cognitive
processes rather than omnipotent rationality. As such the so-
called 'behavioural revolution' represents a major shift in
the conceptual approach to understanding human spatial be-
haviour. DMan was no longer considered a 'black box' in the
environment/behaviour relationship. Thus Downs (1970a)
claimed that the behavioural approach uses concepts whereby
man becomes a crucial intervening variable in explaining the
environment-spatial behaviour relationship. This has been

specifically restated as '

... human spatial behaviour is
dependent on the individual's cognitive map of the spatial
environment' (Downs and Stea, 1973. 9). A clarification of
concepts and terms appears essential (Wheeler, 1980).

The 'environment' (and its synonyms; objective environ-
ment or real world) is a macroscale surface, complex in the
categories, types, distribution and non ubiquitous nature of
'bits' of information present (Downs and Stea, 1973). It is
measurable and quantifyable as measurement 'in the most gen-
eral terms can be regarded as the assignment of numbers to
objects (or events or situations) in accord with some rﬁle'
(Kaplan, 1964. 177). The behavioural environment can be de-
fined as 'that part of the environment of which the individual
is aware which also elicits a behavioural response or towards
which a behaviour is directed' (Sonnenfeld, 1973%. 249). The
response or directed behaviour is one where man is seen as a
thinking individual whose interaction with the environment is
moderated by cognitive structure and process (Gold, 1980).
Downs (1970a) proposed a conceptual schema (Fig. 1) which

related some aspects of the cognitive structure and process.
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FIGURE 1. A Conceptual Schema for Research into Geographic Space Perception.
(After Downs,19702.85.)

This model focusses attention on the image as an input into
decision making, where the image is a product of cognition
not physiological perception.

Much confusion has arisen in the literature from the
looseness with which the terms perception and cognition have
been used. Proshansky (1976) questioned the relevance of
traditional subtopics within psychology when considering the
environmental scale and that the distinction between percep-
tion and cognition is not a fundamental dichotomy. Cognition

can be regarded as a wider term which, inter-alia, includes

perception. Cognition relates to psychological processes
whereby individuals collect, store and act upon information.
Perception is taken to be more specific in being the psycho-

logical process that enables the individual to convert sensory
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stimulation into coherent experience; it occurs in the pre-
sence of the stimulus. Bevan (1958) sees motivation and past
stimulation as essential to this process. The image was re-
ferred to by Boulding (1956) as being subjective knowledge.
The term image is frequently used as a synonym for an indiv-
idual's subjective interpretation of the external environment
(Gold, 1980). It has been used as such by Lynch (1960) em-
phasising the visual or seeing aspects of imagery, this gener-
ating contributions by Orleans (1973) and Francescato and
Mebane (1973), leading erroneously to some workers equating
imagery with the cognitive equivalent of vision (Downs and
Stea, 1973. 80). Boulding (1956) identified seven components
to the image: spatial, temporal, relational, personal, value,
affectional and emotional.

As an alternative to 'image' the term 'cognitive map' as
a more general concept was proposed by Downs and Stea (1977)
as representing the environment as some person believes it to
be at a given time. The term 'cognitive map' has suffered
from two assumptions, the first derived from Tolman's (1948)
original analogy with a cartographic map so that there is a
belief that the individual carries an image of space in his
head which may be studied. But as Stea (1969. 230) stated

'we have no reason to suppose that we will find

patterns isomorphic to the larger world, or por-

tions of the larger world, on the cerebral cor-

tex'.
Although the physiological and psychological processes that
form the cognitive map are unknown 'we believe that a cog-
nitive map exists if an individual behaves as if a cognitive

map exists' (Downs and Stea, 1973. 10). The cognitive map is
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as such a justifiable model. The focus of attention is on a
cognitive representation which has the functions of the fam-
iliar cartographic map but not necessarily the physical prop-
erties of such a pictorial graphic model (Blaut, McCleary and
Blaut, 1970).

The second assumption was that maps in minds can be ex-
ternally represented by asking people to draw cartographic
maps as representing their cognitive maps. This will be more
fully considered in Chapter 3. Gold (1980) proposed a model
of man-environment relations (Fig. 2). Within the model two
specific notions were employed to differentiate between modes
of cognitive representation. They may usefully be regarded
as extremes on a continuum of cognitive representations. The
first was a redefinition of the term image as 'the mental
picture that may be called to mind when the object, person,
place or area is not part of current sensory information' (Gold,
1980. 41). Such an ability had been previously criticised as
relying on memory (Graham, 1976. 261): 'the fact that we can
see objects and hear sounds at one time and recall them later
does not imply that they (as a memory) have been stored some-
where'. This, however, was to ignore the evidence of neuro-
physiology3 (Gerard, 1953; Sagan, 1977).

The second notion Gold employed was that of the spatial
schemata which can be viewed as 'the frameworks within which
people organise their knowledge of the spatial environment'
(1980. 261). Spatial schemata may be differentiated from
images by their association with the everyday environment and
with the accumulation and organisation of spatial knowledge
upon which day to day behaviour in that environment is based.

The image and the spatial schemata represent opposite ends of
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a continuum upon which models of cognitive representations of
the spatial environment can be placed. It is a useful dist-
inction for it seperates those aspects of the cognitive map
that are derived from learning through experience in the ind-
ividual's daily environment from those aspects of the cognit-
ive map derived from indirect experience or imagination.

Initial questions about spatial schemata have focussed
on the orientation of the individual in his environment. The
cartographic map has had undue effect on our concept of the
spatial schemata (Downs and Stea, 1973) and this is evident
in the interest in cognitive direction and cognitive distance.
The perception and cognition of direction is complex, being
in part culturally inherited (Lynch, 1973) and varying with
age and familiarity (Rapoport, 1976). In comparison with
cognitive distance, cognitive direction has been only briefly
examined.

Research into cognitive distance has revealed confusing
results: Lee (1970) in Britain concluded that people over-
estimate distances to 'out of town' facilities whilst in North
America the reverse would seem to be true (Golledge et al,
1969; Briggs, 1973). DMeyer (1968) argues that attractiveness
may underlie underestimation of distance and this is supported
by Rapoport (1976) though reservations have been expressed by
Cadwallader (1976). A variety of techniques have been used
to measure differing cognitive abilities under the guise of
cognitive distance. The conclusions to date are contradict-
ory and inconclusive. This has been a product of both the
diversity of measuring techniques and the propensity to exam-
ine the cognitive distance-real distance relationship with

reference to an external frame of reference, for example to
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CBD/away from CBD, rather than to a personal frame of refer-
ence where the variables of familiarity and motivation may
be important in making assessments. This is supported by the
variations of individuals' cognitive distance through the day
(Tranter and Parkes, 1979) as priorities change.

Briggs (1973) suggested five possible means by which the
individual generates cognitive distance: motory response,
time and velocity, perception (the addition of all perceived
distance on the route), the use of patterns in the structure
of the physical environment and symbolic representations.
Briggs favoured the role of perception. This requires a leg-
ible environment, that is an environment from which elements
can be readily synthesised into a cognitive map. Lynch (1960)
considered the legibility and proposed a typology of spatial
cognitive elements; being paths, edges, districts, nodes and
landmarks, which were the components out of which individuals
synthesise their cognitive representations. As Lynch's typ-
ology has an intuitive theoretical basis it has been subject
to justifiable modification. Pocock (1975) classified the
elements of elicited responses as point features, linear
features and areas. Gold (1980) notes that in urban spatial
schemata these correspond to buildings, paths and aresas.

In the individual's daily travel through the urban en-
vironment the paths most usually followed are roads, whatever
the means of transport. The mode of transport will affect
the environmentzl information used. Whilst the pedestrian
uses a full range of sensory stimuli (Burgess and Hollis,
1977) Appleyard et al (1964) considered the visual input to
perception-cognition to be dominant for the motorist, the car

removing the audio and olfactory stimuli. Appleyard et al
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noted that the driver had a narréw channel of vision using
landmarks as signposts, being able to drive almost by remote
control and being able to undertake a Jjourney switched off -
almost in a state of sleep (Fischer, 1976). The key finding
of Appleyard's exploratory study was the use by the motorist
of visual cues from the environment to complete a necessary
trip, whilst ignoring redundant information though being aware
of the overall environment.

Paths, that is the routes individuals follow, play two
roles in the development of spatial schemata in that they help
organise spatial knowledge through the integration of inform-
ation, providing a matrix around which other elements are
arranged. Spatial information is learned through experience
(Piasget and Inhelder, 1956) and the active navigation of
paths creates corridors of spatial knowledge (Gold, 1980).
This is an indication of how spatial schemata are formed and
reinforces Briggs's (1973) supposition concerning the develop-
ment of cognitive distance.

Buildings also serve two functions in the formation -of
spatial schemata. One is to serve as landmarks or guide-
posts in way finding. In this sense the context of the build-
ing within the urban setting may be significant (Canter, 1977).
It is those buildings that are strategically important on the
route rather than those visually dominant that are used as
landmarks (Pocock, 1975). Moreover, these strategically imp-
ortant buildings need to be legible, that is both different-
iated in some way from their immediate environment and temp-
orally dominant in the visual field (Carr and Schissler, 1970).
Secondly, a group of residential buildings within a given

area that carry congruous attributive information are fregquently
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perceived as residential neighbourhoods. The concept of a
residential neighbourhood, however, is poorly defined. Neigh-
bourhoods are often defined in social terms, and in this sense
the term is interchangeable with the word community, as both
share a sense of homogeneity. The criteria that define the
limits of a neighbourhood may be difficult for an outsider to
define, except in the case of mutual antipathy on the junction
of residential areas (Boal, 1969). Although it has been shown
that the neighbourhood is an important unit for socisl inter-
action (Suttles, 1968; Taylor and Townsend, 1976), Webber
(1964) indicated the influence of technological developments,
éspecially in communication, on the physical patterns of soc-
ial interaction outside the neighbourhood unit.

Residence within a given neighbourhood and the expected
associated spatial behaviour resultant from social interaction
within that neighbourhood may influence the individual's
spatial schemata. Class differentials in mobility were noted
by Webber (1964) and this mobility differential is perhaps
reflected in the differences in environmental cognition of
Los Angeles by various neighbourhood residents. In addition
Everitt (1976) suggested that the location of workplace in
relation to the neighbourhood had a major role in the develop-
ment of spatial schemata.

Movement from the residence to out-of-neighbourhocod dest-
inations may not necessarily be by the most 'economic' route.
Boal (1969, 1971) observed an avoidance by individuals of
adjacent urban areas perceived as antipathetic, where the
antipathy was based on cultural/political differentiation
(1969) and socio-economic segregation of residential areas

based on the observed variables of occupation and income (1971),



and though the ‘preferential' aspect of spatial cognition may
be part of the image it may also act to influence/limit the
pattern of spatial behaviour and the spzatial schemata. Social
distance has been considered a constraint that can be subsumed
into Higerstrand's (1970) authority constraints (Klingbeil,
1980). Whilst this category may be more difficult to assess
than environmental constraints (Hsgerstrand, 1970), concepts
concerning the social environment have been indispensible in
the formation of spatial theory. A territorial imperative
has been suggested as a useful conceptual tool in explaining
aspects of spatial behaviour at the neighbourhood level (Boal,
1969; Suttles, 1972). In human contexts, however, territor-
iality is best considered an analogy with animal territorial-
ity (Gould, 1978). Territoriality in urban space has been
frequently considered a group phenomenon (Ley and Cybriwsky,
1974 ; Patrick, 1973) whereby through defended space shared
values are reinforced. Gould (1978) warns of generalising
out of context and using territoriality as an explanation,
whereas ﬁore complex cognitive systems may be operating.
Although the neighbourhood may be the base for an indiv-
idual's daily activity routines such as journey to work, re-
creational or social activities and consumer activities, these
may extend beyond the neighbourhood boundaries. To date,
within behavioural geography, these activities have tended to
be considered seperately, but in day to day behaviour an ind-
ividual, in carrying out his various roles, will engage in
several activities at various locations. Nested within the
behavioural environment is the individual's activity spece,
defined by Horton and Reynolds (1971. 31) as '.... the subset

of all urban locations with which the individual has direct
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contact as a result of day-to-day activities'. Though attempts
have been made to use the concept of activity space for
limited activities aggregated for a group, for example Ald-
skogius (1977) in examining the spatial pattern of recreational
behaviour for the residents of Upsalla, the concept has greater
value in examining the individual's aggregated behaviour, that
is relating all destinations to all spatial behaviours of the
individual.

The 'Activity Space', however, is a relational notion
which includes the association of individuals and places. It
(as defined by Horton and Reynolds) does not, though could,
include a reference to area, since the locations associated
with activities are treated as isolated points. Klingbein
(1980) emphasised the difference between the 'activity space'
that is nested within the behavioural environment and the
transportation of this into everyday spatio-temporal activity
patterns (which exist in the physical environment). The
spatio-temporal activity pattern as the result of the realis-
ation of activity goals within available means 'is far more
accessible with methods of geographical analysis' (Klingbein,
1980. 50).- The term activity pattern has thus come to indi-
cate the extent of activity in time and space. Though inter-
ested in time as a constraint the study was primarily inter-
ested in the spatial pattern of everyday behaviour established
by the individual and the term activity area was proposed and
used to denote this spatial element of the activity pattern.
The activity area is distinct from activity space insomuch as
it exists in physical space and it includes not only the dest-
inations and locations associated with everyday behaviours,

but also the space occupied (routes taken) in reaching such
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destinations and locations.

The activity area would be expected to vary from indiv-
idual to individual. Also, as it represents the sum of the
individual's day to day spatial behaviours, it would be ex-
pected to be closely related to his/her spatial schem=ta.

Time, though, has importance for as the axioms of the
Swedish time-geography demonstrate; 'time' represents not only
an additional dimension, but, particularly through the assump-
tion of the indivisibility of the individual, 'time' and
'space' prove to be closely connected (Thrift, 1977. 429).
Time may be treated in both a mechanistic sense, that which
seperates cause and effect and in an economic sense, as a
scarce resource (Cullen, 1978). One of the products of the
'quantitative revolution' of the nineteen sixties has been a
growth in the explicit references to temporal sequence to att-
empt prediction of the future in an accurate numerical form.
One of the failings of contemporary behavioural geogrsphy has
been the appropriation of this mechanistic approach leading
to superficial and inconclusive statistical snapshots aimed
at further refinement and calibration of models rather than
explanation; that is, there has been no consideration of time
itself. The problem of integrating differing viewpoints of
time can be overcome by considering the differing natures of
long and short term behaviour. Long term behaviour is related
to decisions about life choices, time can be conceived as sep-
erating cause and effect, whereas short term behaviour can be
seen as the routine daily pattern of activities and time can
be conceived of as a scarce resource. When considering time
a scarce resource time and space can be jointly treated as

activity occupies both. Time, space and activities have come
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under the scrutiny of the Lund school in the development of
a time geographic focus on people, their event sequences and
a concern for freedom of action implications for individuals.
The individual's activities are limited in time by authority
constraints; some organised activities only operating at spe-
cific time-space locations. Transport resources define when
and where the individual can appear in geographic space (Ell-
egdrd et al, 1977). Households have varied transport resour-
ces and 'the household which has to meke do with public trans-
port is channelled into a comparitively small range of choices'
(Ellegard et el, 1977. 149). This reflects the difference in
ability of various groups to overcome the restrictions of ‘
time (Carlstein and Thrift, 1978). ' ‘
THE PROPOSED SCHEMA ‘

The central proposition of this thesis is that the spat-
ial schemata and activity areas of individuals are interrelated ‘
and that the spatial schemata-activity area complex is con-
strained by individual, social, economic and temporal charac-
teristics and constraints. In order to evaluate this propo-
sition two Research Hypotheses are proposed:

Research hypothesis I

'that the spatial schemata and activity area of
individuals are interrelated.'

This hypothesis seeks to test the contention that behaviour
within and cognition of, an environment are interrelated. No
directional causality in the spatial schemata-activity area
complex is inferred.

This hypothesis may seem superfluous, for a basic assump-
tion in the cognitive behavioural gpproach is that behaviour
is a function of the image. Gold (1980), however, has indic-

ated that there are seperate elements to the image and be-
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haviours are not uniform in terms of the degree of decision
making involved in initiating them (Cullen, 1978). Whilst
the general conceptual relationship is accepted the relation-
ship between elements of the conceptuzl whole are open to ex-
amination. This hypothesis, therefore, represents a 'test'
of the fundamental assumptions of the cognitive behavioural
approach.

Research hypothesis II

'that the spatial schemata-activity area complex

of an individual is influenced by individual,

social, economic and temporal characteristics

and constraints.'
This hypothesis is essentially exploratory and this thesis
attempts to ascertain something of the nature of constraints
that are assumed to operate.

From these two Research Hypotheses a number of Operat-
ional Hypotheses were developed that were amenable to test-
ing. In order to enable the testing of these operationsal

hypotheses a set of data was gathered using photographs as

iconic representations, and an interview.
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FOOTNOTES

Brookfield was restating Kant's (1790) notion.

This was an exploritory analysis focussing on the visual
elements of the city scape as perceived by a small sample
of inhabitants from Boston, New Jersey and Los Angeles.
This work has been extensively described, extended and ev-
aluated: Gulick, 1963; Appleyard, 1964; Francescato and
Mebane, 1973%; Saarinen, 1976 and Porteous, 1977.

Evidence points to distinct memories being stored in net-
works of brain cells with redundancy operating and to re-

call being able to be provoked by electrical stimulus.



CHAPTER 3
MEASUREMENT OF THE VARIABLES

A positivist approach to an evaluation of the spatial
schemata-activity area and constraints upon it required both
an incorporation of an analysis of hypotheses and an experi-
mental testing of those hypotheses. In their stated form the
proposed research hypotheses were not amenable to empirical
testing. The objective of this chapter is to translate general
conceptual constructs into testable ones and to define an op-
erational procedure to test the derived hypotheses and as such
it corresponds to Harvey's concept of empirical translation
(Harvey, 1969).

Measurement

Some initial consideration was given to the concept of
measurement, for this underlay the development of the operat-
ional definitions required for 'empirical translation'. Various
definitions have been given to measurement; Nunally (1967. 2)
called it 'rules for assigning numbers to objects to represent
quantities of attributes' and Kaplan noted 'Measurement not
only determines an amount, but fixes what it is an amount of'
(Kaplan, 1964. 77). The latter posed problems for measuring
'spatial schemata' in that the object of the measurement was
'in the head' and it had fundamental implications in the dev-
elopment of operational definitions. It was in the fixing the
'of' that the link between the conceptual framework and the
measurement procedure was established.

Measuring cognitive representations

The cognitive-behavioural stance has a fundamental concern

with cognitive representations: variables that are said to
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exist primarily in the minds of individuals. These variables,
being non-physical, require measuring instruments which are
fundamentally different from those traditionally employed by
geographers in examining the 'objective environment'.

As previously noted, it has been proposed that differences
exist in cognitive representations of the environment, depend-
ing on the familiarity of the individuzl with, and scale of,
that environment. This required the development of different
measuring techniques. To a great extent, the instruments that
have been previously developed to measure specific attributes
are based on such self reporting devices as interviews or quest-
ionnaires. These are susceptible to bias (Webb et al, 1966) es
the observer frequently projects himself into the measurement
situation and thus the measure may contain a bias according to
the observer; that is, a systematic rather than a random error.
The problem of observer interference cannot be overlooked.
Blazek et al (1974) noted that in all complex interactive meas-
uring situations the process of observation alters that being
observed. Observer interference needs to be recognised and
endeavours made to minimise it. The key question is not 'is
bias acceptable?', but 'what degree of bias is acceptable?',
and arising from this is the need to assess how much bias there
is and what effect it is having on the measurement. The prob-
lem of bias is fundamental for inferences are made from meas-
urement, and therefore in order to increase the validity of
statements made, problems involved in 'interactive' measure-
ment should be stated. The concern is for sources of error
which are uncontrollable and hard to identify, which can enter
a situation when measurements of psychological attributes are

sought.



Measurement error

All measurements are subject to error and the magnitude
of error limits the usefulness of the measure in a given
situation. The aim is to reduce the magnitude of error so
that it can be ignored in a given situation. Harvey (1969)
examines four sources of measurement error 'that are inherent
in any measurement procedure' (Harvey, 1969. 322). Observer
Error; in the questionnaire situztion results from the obser-
ver projecting himself into the measurement situation: the
error in such a situation is systematic and is best considered
a bias. The use of a standard format in the questionnaire is
an attempt to reduce this bias and was used in this study.
Instrumental Error; results from biases in the instruments
used in measurement and is proportionately of little influence
in a questionnaire: though with the use of colour photographs
a degree of instrumental error is inevitable, in this study
it was considered negligﬁble. Error due to the Environment;
in the social sciences is difficult to control. A change in
the social, economic and even climatic environment of the
individual as well as time of day and day of the week can
alter a person's view of a place. Changes in the social and
economic environment of the individual are beyond control. In
an attempt to reduce the temporal influence all interviews
were carried out on Saturdays/Sundays and Public Holidays dur-
ing May and early June 1981. The times were restricted to
10.00a.m. to 12.30p.m. and 1.30p.m. to 4.00p.m. and undertaken
when convenient to the interviewee. Error due to observed;
in questionnaire work the indeterminacy principle appears to
be very general: the interviewee is almost certainly going

to be influenced by the interviewer since they are placed in



a highly reactive situation (Harvey, 1969). Whatever controls
are introduced it is most unlikely that the error will be
eliminated. In this study control was attempted by all inter-
views being undertaken by the researcher; this altering error
to bias, the reduction of which was attempted through the
measures noted above.

An underlying problem facing researchers pursuing the
cognitive-behavioural approach is: an open ended mode of
measurement is susceptible to bias, whilst a highly structured
mode of measurement may miss important variables. As data
were elicited from individuals by means of a questionnaire its
construction sought both to elicit information regarding as-
pects of the spatial schemata via a structured mode of meas-
urement and yet provide a less structured mode to measure the
activity area. In this way it sought to gain advantage from
both modes of measurement.

Measuring spatial schemata

In attempting to assess the extent of residents' spatial
images of their urban environment Orleans (1973) asked respond-
ents to draw a map of the city, whilst Lee (1968) asked res-
pondents to draw an enclosing line on a map. Biases have been
discerned in these approaches with criticisms directed towards
variations in graphic ability (Murray and Spencer, 1979) and
feamiliarity with the map format. Despite this, Lee's request
is presently being repeated by Pacione (current research).

Early, promising approaches in measuring the image using
photographs or iconic representations (Reiser, 1972) have been
undeveloped. They are based on the idea that most information
is received from the environment through the eyes (over 90%

according to Dodwell, 1956), so perception is dominantly visual
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and recall can be prompted by visual stimulus. Sonnenfeld
(1961) used pairs of photographs to examine landscape prefer-
ences to reveal significant differences between immigrants and
indigenous peoples in Alaska. In seeking to elicit inform-
ation on the individual's spatial schemata it was proposed
that iconic representations could be used as stimulus for spe-
cific recall. Landmarks are used for orientation and way-
finding in the city and so are an integral part of the indiv-
idual's spatial schemata. Landmarks that are part of the
spatial schemata are retrievable and so open to measurement.
For the purpose of this study a landmark had to meet certain
criteria for a photograph of it to be included as stimulus,
the criteria being:

(1) it must be visible from normal routes.

(2) it must be visible for sufficient time

for waybearing (at least 4 seconds, which

at normal speeds gives up to 60m visibility).
(3) it must be visibly differentiated in some

way from its immediate environment (by colour,

shape, size, etc.).

Colour photographs as iconic representations of landmarks
have an advantage in that they carry a large number of 'bits’
of information of the landmark and its immediate surroundings
with accuracy. They are also usually familiar to individuals
(the familiarity of maps is more open to question). The
photographs used measured 13cm X 18cm.

Choice of landmarks

To gain a regular distribution of landmarks through the
city it was seperated into concentric bands 1Km wide and cent-
red on the Pahiatua Street-Crewe Crescent intersection, the

inner 'band' forming a circle of radius 1Km. Four landmarks
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selected from each band and four at a distance greater than
4Km from the intersection. (Fig. 3)

There is a fundamental problem of bias in a single re-
searcher selecting landmarks - to what extent do they repre-
sent the researcher's image of the city? The bias can be
minimised by preselection of formal criteria by which land-
marks may be selected. Also there was no reason to believe
that the researcher's image of landmarks would differ greatly
from the population's, Lynch's (1960) work having revealed a
commonality of 'elements' of the city image.

Measuring cognitive distance

A conceptual problem that had to be examined prior to a
consideration of an operational definition of cognitive dis-
tance was the nature of concepts of space. Welsh (1978, noted
that concepts of space are human constructs. Tuan (157 o)
argued that the language of geometry is a man construct and
can describe only human spaces. The description of space
(geometry) used formulates the mode of measurement. Piaget
and Inhelder (1956) suggested that awareness of space is, in
a child, initially topological (competent in properties of
proximity, order and continuity) and that later a Euclidean
type of spatial relationship is appreciated (adding prorerties
such as angularity and distance). Downs (1970) argued that
non-*uclidean geometries should be used to represent cognitive
space adequately and proposes a non-metric model of space in
which ordinal scaling is used in measurement. Whilst certain
psychologists have argued the necessity of employing ndn-
Euclidean geometries in modelling aspects of percepti~n (e.g.
Corcoran, 1966) there were, within the context of thi: :5udy,

no a priori grounds for selecting between 'the potenti 'lly
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infinite number of competing non-Euclidean geometries' (Hudson,
1976. 5). The employment of a Euclidean geometry to describe
cognitive space could contain Briggs's (1973) contention of
cognitive distance being the addition of all perceived dist-
ance on routes taken. Cognitive estimates of distance to
destinations outside the individual's activity area must then
rely on cognitive processes other than summing perceived dist-
ances. As such systematic differences may be expected between
cognitive estimates of distance to locations within and with-
out activity areas. If the expectation of Euclidean constructs
of space by individuals was accepted within the activity area
then direct estimates of physical distance were suitable meas-
urements, as used by Lee (1970) and Cadwallader (1975), with

a systematic divergence of cognitive disteance expected for
locations outside the activity area.

Measuring constraints on overt behaviour

Zipf (1949) proposed that a basic element of human org-
anisation was the principle of least effort, whereby individ-
uals will reduce temporal and monetary costs in overcoming the
friction of distance in economic spatial behaviour. This
was not to invoke the concept of 'economic man' making norm-
ative decisions, but lay closer to the concept of satisficing
behaviour. As Harvey (1969) pointed out the concept of satis-
ficing is ambiguous for it is open to interpretation in three
different ways:

(1) it can be regarded as a form of optimising

behaviour in which the criteria used are non-
economic, that is choices are made on 'personal’
considerations.

(2) it could mean non-optimising behaviour.



(3) decision makers do the best they can on the

basis of such information as they can acguire.

Neither of the first two interpretations offered much
basis for development, but the last was close to Simon's
(1957) term 'bounded rationality' and was accepted. It was
noted that the information the individual acquires carries
varied 'costs': in the schemata information is acquired at
low 'cost', in the image information may be expensive if it
involves behaviour (e.g. migration) or virtually free if ob-
tained from the media (books, television, etc.). For example,
the choice of route to a given destination would be made after
searching alternative routes in the environment, but once a
route is found that is deemed most satisfactory the search
process ceases, for continued search involves additional time/
monetary cost.

Four types of constraint on behaviour were considered:
temporal, social, economic and personal. Time can be consid-
ered a limited resource (Cullen, 1978) and it would be expected
that individuals would tend to reduce time costs in trip be-
haviour. It would be expected that trips from the home would
be to more than one destination, for example to do the shop-
ping on the way back home from taking a child to Kindergarten.
This may result in the shop(s) used not being the closest to
home but that/those perceived as most accessible from the
home-Kindergarten route. This is modified by authority con-
straints (Lenntorp, 1976), those are temporal constraints
placed on the opportunity for interaction, for example Trading
Banks having limited opening hours. An individusal, therefore,
may wish to visit the Post Office and Trz2ding Bank during his

lunch break but not have time to visit both, so since the
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Trading Bank has closed after he has finished work that must
be journeyed to during the lunch break and the Post Office
on the journey home after work.

The influence of time budgets (temporal constraints) on
the formulation of the activity area-spatial schemata complex
was considered. The completion of multiple destination trips
by the individual was taken to signify time being considered
and acted on as a scarce resource for that individual.

Social constraints on activity have been demonstrated by
Boal (1969, 1971) where distinct segregation of activity areas
correlate with social differentiation of residential areas.
Where the residential segregation is less differentiazted the
influence on the spatial schemata-activity area may not exist
or be too weak to be revealed. This study sought to establish
the extent of differentiation of spatiazl schemata and activity
areas of socially differentiated but spatially proximate sub
sets of the population.

An individual's total activity pattern may be considered
a set of individual behaviours, comprised of a number of sub
set activity patterns derived from different functions but
sometimes overlapping; for example, an individual may have a
consumer activity pattern, a recreational activity pattern
(see Aldskogius, 1977), an employment related activity pattern
and a social interaction activity pattern. If residential
segregation is the physical expression of social different-
iation it may be marked by the social interaction activity
spaces being segregated. Social trip destinations would not
be expected to occur in the differentiated (other) social
group. This has been supported in neighbourhoods sharply

differentiated by cultural or socio-economic characteristics
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in Belfast (Boal, 1969, 1971). In less strongly socially
differentiated populations the manifestation in overt behav-
iour of social seperation may be better revealed by reducing
the geographical scale of analysis so that the 'grain' of
residential differentiation is better differentiated.

A constraint on the ability to move through the urban
environment is the mode of transport available to the indiv-
idual. Lenntorp (1973) noted the effect of the motor car in
easing the constraints of time and hence allowing a greater
range in routes and diversity of possible destinations in
daily travel. Ownership and operation of a motor car requires
economic resources; individuals with little capital or low
income will be limited in their opportunity to use motor veh-
icles. Economic constraints limit choice and opportunity in
spatial behaviour. Economic constraints were measured by
income (the lower the income the greater the constraints, with
thresholds possibly operating).

Personal constraints are those restraints upon the dev-
elopment of the activity area-spatial schempta complex that
are derived from characteristics peculiar to the individual.
If spatial schemata are learned through interaction with the
environment then the greater the interaction the greater the
opportunity to develop the spatial schemata. This opportunity
for interaction was measured by length of residence, both

(1) at that residential location
and (2) in the city.

In changing residential location the individual is expected
to carry elements of the representation of the environment
from the previous residential location and integrate them in

the 'new' spatial schemata (redundant elements of the old
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schemata would be integrated into the image?). This may be
enhanced by continuing to use, for example, consumer facilities
patronised from the previous dwelling or to maintain social

contacts so that the old schemata may form the framework for

the new.
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CHAPTER 4
DEVELOPMENT OF AN OPERATIONAL PROCEDURE

ESTABLISHMENT OF THE DATA BASE

In approaching the collection of required data, the
analysis of those data and the application of the analysis
in the testing of Hypotheses it was decided to use a Case
Study approach rather than seek a formally derived represent-
ative sample. An urban environment was chosen and a population
from within Palmerston North, a city of approximately 58,000,
located iﬁ the southern North Island, New Zealand, was to be
selected. A city of sufficient size (e.g. 50,000+) was deemed
necessary so that individuals would not be familiar with all
of the urban environment; Palmerston North was the closest
such city to the researcher.

As generalisations were sought about processes rather
than individuals and as stochastic processes were not involved
the study of a population of individuals was acceptable and
possibly advantageous. Inferring general population charact-
eristics from this population though is not wvalid, for it
amounts to inferring a generalisation on the basis of a sample
of one (Harvey, 1969. 281-6). The Case Study approach has value
in that it allows an intensive study of structure and relat-
ionship (Blaut, 1959) and linear analysis has, at times, missed
vital relationships that exist at certain levels of the data,
this occuring especially in the analysis of data on spatial
perception and behaviour (Wilke, 1972).

In choosing to examine a population the study gained the
advantage of removing sampling error from the investigation.

Choosing to examine a population and making statements with
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certainty about that population had implications in the use

of measurements in testing experimental hypotheses. In having
considered a population, statements could be made about that
population in terms of has/has not and about its members in
terms of have/have not, so experimental hypotheses have been
written in terms of 'respondents will' or 'respondents will
not'. This required that the experimental data found the ex-
perimental hypotheses true or false.

In absolute terms it would require only one exception to
prove an experimental hypothesis false. However, as the study
accepted degrees of support, then the problem of what is
acceptable support arose. For example, if 43 out of the 50
respondents that comprised the population behaved in the ex-
pected manner was this strong enough support to accept the
experimental hypothesis? In determining how good the support
of 43/50 was, the answer had to be better than 42/50 but not
as good as 44/50. The analogy with inferential statistical
approach is that the researcher has to decide what level of
confidence he will accept; if confidence relates to how well
the sample statistic estimates the population parameter he
must establish what is an acceptable estimation. In both sit-
uations the level of what is acceptable is the product of a
subjective evaluation.

There was deemed a danger though in predetermining an
inflexible, numerical level of acceptance. Rather, each sit-
uation was considered for itself. Again analogies with levels
of confidence were sought and found in such areas as descrip-
tions used by insurance assessors to fit known occungice rates;
for example an occurance rate of 70% is 'strong, of 80% is

'predictable’', of 90% is 'highly significant' and of 100% is
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'certain’'.

Means of collection of data

Having decided to consider a population of individuals
two further decisions needed to be made: which population,
and how to elicit the data.

In having to choose which population to use within the
urban area any sub group of individuals could have been con-
sidered an appropriate population, but in order best to test
the experimental hypotheses it would be advantageous for that
population to have certain characteristics:

- a peripheral location so that access to the central
city area and suburban centres could be cognised as
alternatives

- a population that was contiguous

- a population that was spatially divided into sub
groups which were socio-economically differentiated.

The population was chosen from within the Hokowhitu area of
Palmerston North, a suburb of relatively high cost housing.
Within that part of Hokowhitu furthest from the city centre
is Crewe Crescent, comprised of State and ex-State housing.
Adjacent to Crewe Crescent is Pahiatua Street which consists
of privately owned housing. The population was chosen to
extend along both these streets from their intersection.

A population size of 50 was chosen, to be divided between
Pahiatua Street and Crewe Crescent. The size of 50 was chosen
as a result of a trade-off; the desire to maximise the size
of population used (the development of explanation derived
from a population of 10 would be less powerful than that de-
rived from a population of 100) against the need to ensure

that the nature of the desired characteristics of the popula-



tion were maintained. An increase in population size so that
it spread beyond the desired 'neighbourhood characteristics'
would result in some hypotheses being less amenable to test-
ing. Data collection continued until a population had been
achieved. Only a limited number of refusals were met, so

the criterion of spatial confinement necessitated by the re-
search design was maintained.

As noted above, despite the known problems, the inter-
view/questionnaire approach was chosen to elicit the range of
information required from individuals. The presentation of
the questionnaire was via interview in which the information
provided by the interviewee was recorded by the interviewer
on a standardised format sheet. All interviews were under-
taken by the author. In order to assess the efficiency of
the devised questionnaire in providing the required inform-
ation, a pilot study was undertaken in Pahiatua (a2 small town
in the North Wairarapa) in a population thought to have char-
acteristics similar to that of the selected research popula-
tion. Ten interviews were completed in the pilot study and
it revealed that: |

(1) the format devised provided information on the

spatial schemata and normal routes and destin-
ations in the activity pattern, but not the
occasional or alternative routes and destina-
tions of the activity pattern,

(2) the interview lasted about half an hour, which
was acceptable in maintaining the willingness
of the interviewee to supply the information
sought and in obtaining all the information

sought to test the hypotheses.



In order to obtain information on the less regular elements
of the individual's activity pattern the questionnaire was
extended.
OPERATIONAL (WORKING AND EMFIRICAL) HYPOTHESES

In order to establish whether the Research Hypotheses
could be supported or not Working Hypotheses were developed
from both Research Hypotheses to allow the development of
Empirical Hypotheses. Support for the Working Hypotheses thus
leads to support or refutation of Research Hypotheses.

Working hypotheses

The first five Working Hypotheses were developed from
the Research Hypothesis: 'that the spatial schemata and act-
ivity areas of individuals are interrelated'.

(1) 'that individuals will travel to destinations
within their activity area by the shortest
perceived route.'

(2) 'that individuals will travel to destinations
within their activity area by the quickest
perceived route.'

These two closely associated, though not equivalent and poss-
ibly mutually exclusive hypotheses represent apparent satis-
ficing behaviour.

(3) 'that individuals will recognise, identify and
locate representations of landmarks within
their activity area.'

(4) 'that individuals will not recognise, identify
and locate representations of landmarks outside
their activity area.'

These hypotheses proposed that in navigating the local en-
vironment the individual uses legible landmarks and that cog-
nitive representations of these landmarks are internalised.
It is proposed that those landmarks used frequently will,
given the appropriate stimulus, by recall tend to be recog-

nised, identified and located, whereas those landmarks that



are encountered infrequently will tend to go unrecognised,

unidentified and not correctly located. Recognition of a

representation of a landmark required the respondent to affirm/
deny knowing that landmark. Identification of a represent-
ation of a landmark required the respondent to recall the ident-
ity of that landmark. Location of a representation of a land-
mark required the respondent to recall the absolute or rela-
tive location of that landmark.

(5) 'that individuals will estimate distances to
destinations within the activity area differ-
entially to destinations outside the activity
area.'

Conflicting evidence has emerged on the relationship between
cognitive distance and real distance. DMostly the relation-
ship has been examined in relation to an external frame of
reference such as orientation (direction to/from the city
centre). This hypothesis examined a more fundamental explan-
ation in that the relationship between cognitive distance and
real distance may be found in a factor such as environmental
experience.

The subsequent seven Working Hypotheses were developed
from the Research Hypothesis concerned with constraints: 'that
the spatial schemata-activity area complex is limited by indi-
vidual, social, economic and temporal constraints'.

(6) 'that individuals, in organising their day to

day activities will reduce perceived total
time costs involved in trips.'

(7) 'that the spatial schemata-activity area complex
of the individual will vary with personal mobil-
ity.’

Personal mobility was defined for the purpose of this study as

the extent and frequency of travel by the individual through

the urban environment.



(8) 'that the spatial schemata-activity area complex
of individuals does not include residential

areas differentiated from their own by residents'
socio-economic status.'

A variety of measures have been used to measure socio-economic
status, very common elements in such measurements being occu-
pation and/or income and education. These were expected to
differentiate adequately between sub groups of the population
considered.

(9) 'that individuals within residentially segregated
areas will have a restricted social component to
their spatial schemata-activity area complex.'

Segregation in this hypothesis was taken to indicate resident-
ially differentiated areas, the residents of which have little
interaction with each other. Such segregation on socio-
economic criteria has been substantiated in Belfast by Boal
(1971). The 'social component' was regarded as both the ind-
ividual's cognition of the social rank of neighbourhoods and
of social trip destinations.

(10) 'that the individual's spstial schemata-activity
area complex will be more developed with length
of residence at that residential location.'

(11) 'that the individual's spatial schemata-activity
area complex will be more developed with length
of residence in the city.'

(12) 'that the individual's spatial schemata-activity
area complex will vary with socio-economic
status.'

Whilst the Working Hypotheses derived from the Research
Hypotheses were statements expressing empirical concepts ass-
ociated with the spatial schemata-activity area complex and
its possible constraints they were not amenable immediately

to formal testing. In their given form these Working Hypo-

theses could not be validated by any single experiment. In



order to gain the evidence necessary to validate these hypo-
theses a number of Experimental Hypotheses, amenable to emp-
irical testing, were developed to provide such information.
The extra stage of 'Working Hypotheses' was inserted be-
tween the Research Hypotheses and the Experimental Hypotheses,
amenable to épecific empirical testing, in order to attempt
to clarify the relationship between the 21 Experimental Hypo-
theses which examine various elements of the spatial schemata-
activity area complex and constraints upon it and the general
conceptual relationships proposed in the Research Hypotheses.
The Experimental Hypotheses were written in a determin-
istic rather than the probabilistic style that is usual when
samples are involved. The probabilistic style best suits a
quantitative mode of analysis using inferential statistical
techniques. This study considered a total population, so the
use of inferential statistics was therefore invalid.

Experimental hypotheses

From the first Working Hypothesis was derived:

(A) 'respondents will indicate that they travel to
trip destinations by the shortest route.'

Trip destinations may be the place of work, the grocery shop,
the dairy, friends' houses. If a trip has more than one
destination then the total route will be indicated as the
shortest.

From the second Working Hypothesis was derived:

(B) 'respondents will indicate that they travel to
trip destinations by the quickest route.'

In most instances the cognised shortest route was expected to
be the cognised quickest route. In some circumstances though,
such as peak travel times, deviations may be taken to avoid

congestion so the route becomes the 'shortest' in time though
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not distance. The term 'shortest' was used to denote minim-
ised cognised scaled distance, the term 'quickest' was used
to denote minimised cognised time consumed in travel.

From the third and fourth Working Hypotheses were derived:

(C) 'respondents will recognise only those iconic
representations of landmarks that lie within
their activity area.'

(D) 'respondents will identify only those iconic
representations of landmarks that lie within
their activity area.'

(E) 'respondents will be able to locate only those
iconic representations of landmarks that 1lie
within their activity area.'

From the fifth Working Hypothesis were derived:

(F) 'respondents will display a systematic divergence
in their estimates of distance from real distance
to destinations within their activity area.’

(G) 'respondents will display a systematic divergence
in their estimates of distance from real distance
to locations outside their activity area.'

(H) 'there will be a difference between divergences
in estimates of distances to destinations within
and locations outside of activity areas.'

From the sixth Working Hypothesis was derived:

(J) 'respondents will make multi-destination trips
from home in day to day behaviour.'

As noted in Chapter 2 day to day behaviour is related to the
spatial schemata.

From the seventh Working Hypothesis were derived:

(K) 'respondents dependent on public transport will
make shorter trips from home than those not
dependent on public transport.'

(L) 'respondents dependent on public transport will
follow fewer routes on trips than those not
dependent on public transport.’

These Empirical Hypotheses recalled (previously noted) Elle-
gard's suggestion that public transport, through authority

constraints, limits the individual's opportunity for spatizl



behaviours.

(M)

'respondents dependent on public transport will
correctly recognise, identify and locate fewer
iconic representations of landmarks within their
activity area than those not dependent on public
transport.'

From the eighth Working Hypothesis were derived:

(N)

(P)

'respondents will not travel through adjacent
residential areas that are different from their
own by measures of income of residents.’'

'respondents will not have socizl trip destin-
ations in adjacent residential areas that are
different from their own by measures of income
of residents.'

These Experimental Hypotheses recalled Boal's (1969,1971)

findings,

space'.

though his and similar findings considered 'defended

Experimental Hypothesis 'N' was included in a sense

as a Null Hypothesis; it was not expected to be supported.

Whilst Boal's (1969, 1971) and others' (e.g. Suttles, 1968,

Patrick, 1973) work has focussed on defended space, this study

wanted to consider the possibility of social distance con-

straints without the constraint of defended space.

From the ninth Working Hypothesis was derived:.

(Q)

'respondents within residential areas different-
iated by relatively low income of residents will
have most social trip destinations within that
residential area.'

From the tenth Working Hypothesis were derived:

(R)

(S)

'as the respondent's length of residence at that
residential location increases, the number of
correct recognitions of, identifications of &and
ability to locate iconic representations of all
landmarks will increase.'

'as the respondent's length of residence at that
residential location increases, the number of
test landmarks in the activity area will in-
crease as will the proportions of correct rec-
ognitions of, identifications of and ability
to 1oc?te iconic representations of those land-
marks.

From the eleventh Working Hypothesis were derived:

(T)

'as the respondent's length of residence in the



city increases, so the number of correct recog-
nitions of, identifications of and ability to
locate iconic representations of all landmarks
will increase.'

(U) 'as the respondent's length of residence in the
city increases, so the number of correct recog-
nitions of, identifications of and ability to
locate iconic representations of test landmarks
in the activity area will incresse.'

From the twelfth Working Hypothesis were derived:

(V) 'as the respondent's income increases the number
of test landmarks in the activity arees will in-
crease, as will the proportion of correct recog-
nitions of, identifications of and ability to
locate iconic representations of those landmarks.'

(W) 'as the respondent's level of educational attain-
ment (number of years post primary education)
increases, the number of test landmarks in the
activity area will increase, as will the pro-
portion of correct recognitions of, identific-
ations of and ability to locate iconic repre-
sentations of those landmarks.'

The questionnaire was administered to residents of Pahi-
atua Street and Crewe Crescent and data obtained for a popu-
lation of 50 individuals, 28 in Pahiatua Street and 22 in
Crewe Crescent as well as its cul-de-sac Ross Place. The
data set established was used to evaluate the Experimental

Hypotheses.



CHAPTER 5
EVALUATION OF THE OPERATIONAL HYPOTHESES

CONSIDERATION OF THE HYPOTHESES CONCERNING THE SPATIAL
SCHEMATA-ACTIVITY AREA COMPLEX

Experimental hypothesis A: Respondents will indicate that
they travel to trip destinations by the shortest route.

The data provided strong support for the hypothesis. Of
the population of 50; 42 indicated that they travelled to all
regular destinations by the shortest routes, 7 indicated that
they travelled to all but one regular destination by the short-
est route. Of the 7; 5 indicated that the longer route chosen
was believed quickest, 2 had no control over route choice,
being passengers in motor vehicles. The resident choosing to
take longer routes indicated a recreational value in daily
travel.

Experimental hypothesis B: Respondents will indicate that
they travel to trip destinations by the quickest route.

There was again evidence that provided strong support
for the hypothesis:

Respondents indicating travel to all trip destinations
by quickest route: 44/50

Respondents indicating travel to all but one trip
destination by quickest route: 5/50

Respondents indicating travel to no trip destinations
by quickest route: 1/50

Of the 5 respondents who indicated travel to one trip destin-
ation by other than the quickest route; 2 indicated no control
over choice of route, 1 took a route believed shortest (in
distance) but not quickest (in time) due to congestion and 2
took routes that were a product of habit. The respondent who

travelled, by walking, to no destination by the quickest route



indicated & recreational value in daily travel in that it

provided 2 break from the house and that stimulus was provided

by observing other people's garden ideas.

This belief by respondents that they act rationally in
their choice of routes in everyday travel in the urban area
lends support to the concept of 'satisficing' accepted by this
study. This behaviour as noted above may arise because of
'bounded rationality'. If individuals choose routes on the
basis of those believed to be shortest/quickest, though diff-
ering individuals take differing routes to the same destin-
ation, then the route taken (behaviour) is & function of the
schemata (image).

Experimental hypothesis C: Respondents will recognise only
those iconic representations of landmarks that lie within
their activity area.

Experimental hypothesis D: Respondents will identify only
those iconic representations of landmarks that lie within
their activity area.

Experimental hypothesis E: Respondents will be able to locate
only those iconic representations of landmarks that lie
within their activity area.

As respondents had differing numbers of test landmarks
(selected landmarks for which photographs had been obtained
for testing purposes) in their activity area, to enable com-
parisons the rate of correct recognitions (or identifications
or given locations) to the total number of target landmarks
in the activity area was used.

Initial examination of the proportions of iconic repre-
sentations of landmarks correctly recongnised, identified and

'located' within and out of the activity areas provided sup-

port for the hypotheses (Tables 1,2 and 3).



TABLL 1: Proportion of iconic representations of landmarks
recognised within and out of activity areas by

respondents
Proportion Responses for land- Responses for land-
marks within activ- marks out of activ-
ity aress ity areas

0 - .2 0 13

-2’1 = .4 0 119

.41 o -6 2 9

.61 - .8 5 5

81 = 1.0 43 4y

TABLE 2: Proportion of iconic representations of landmarks
identified within and out of activity areas by

respondents
Proportion Responses for land- Responses for land-
marks within activ- marks out of activ-
ity areas ity aresas
21 - 4 1 19
41 - .6 2 -6
.61 - .8 9




TABLE 3: ©Proportion of iconic representations of landmarks
within and out of activity areas correctly located
by respondents

Proportion Responses for land- Responses for land-
marks within activ- marks out of activ-
ity areas ity arees

21 - W4 0 22
41 - .6 5 8
.6’1 e .8 10 O

General differences between the sets of responses were notice-
able, which raised questions as to the cognitive functions
related to features. As might be expected the response rates
indicated a lesser overall ability to identify than to recog-
nise landmarks, for whilst it is necessary to recognise land-
marks to navigate the urban environment it is not necessary

to say what they are. Repeated exposure to a landmark though
is likely to reveal its identity. The ability to locate land-
marks was marginally greater than the ability to identify
them, suggesting that the cognitive function of landmarks is
primafily that of locational cues. The ability to locate
landmarks correctly was slightly less than the ability to re-
cognise landmarks, for whilst in some cases landmarks were
stated as being recognised by respondents and general area of
their location given, respondents could not give the precise,
or accurate relative location. This may be a product of res-
pondents indicating that they 'knew' a landmark of which they

were unsure (wishing to succeed?). It may alternatively
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indicate again a difference in cueing that landmarks may pro-
vide for different individuals, so that while one landmark
may be used as a locational cue another may be passed when no
regular locational decision is required and so though it is
fecognised the individual is not able to locate it accurately.
Some support for the latter notion is forthcoming from the
individual differences indicated by respondents depending on
their mode of travel, for the proportions of individuals re-
cognising 3 or more landmarks than the number that can be lo-
cated are: for respondents dependent on public transport:0.24,
for respondents not dependent on public transport:0.06. This
would indicate a greater passivity in travel for individuals
travelling by public transport than those normally using cars,
bicycles or walking.

Referring to Tables 1,2 and3, those respondents showing
a response of less than .61/1 correct recognitions, identifi-
cations and 'ability to locate' within their activity areas
were members of a small subset of the population with shared
characteristics: over 65 years of age, source of income being
superannuation, length of journeys and number of trip destin-
ations limited and with infrequent travel to destinations.
This could provide evidence of the link between image and be-
haviour and the complementary relationship between movement
and locational cues, though it may also indicate that the
photographs represented too broad a potential activity aresa
for those with limited activity areas. There is also evident
the need to consider temporal as well as spatial aspects of
behaviour. Infrequent travel along a given route would lessen
the function of reinforcement in learning and the need to em-

bed locational cues in the schemata.
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As the activity area encompasses regular day to day spat-
ial behaviours, irregular spatial behaviours would tend to
lie outside the activity area. This irregular behaviour would
result in a cognition of the environment outside the activity
area capable of recall, i.e. the function of the image rather
than the spatial schemata. The results would indicate a
greatly reduced knowledge of the environment outside the act-
ivity area. Further evidence lending support to distinctions
between the nature of schemata and image is provided by the
four respondents who indicated a correct response of greater
than .81/1.0 for landmarks outside the activity area. Of the
four, three had extensive activity areas with only one test
landmark out of their activity area and that was recognised.
The fourth respondent in this category appears anomalous in
a number of instances having prior to the interview undergone
a large reduction in activity area, previously having a city
wide activity area and probably retaining the spatial schemata
of the previous activity area.

Experimental hypothesis F: Respondents will display a syste-
matic divergence in their estimates of distance from

real distance to destinations within their activity area.
Experimental hypothesis G: Respondents will display a syste-

matic divergence in their estimates of distance from

real distance to locations outside their activity area.
Experimental hypothesis H: There will be a difference between

divergences in estimates of distances to destinations

within and locations outside of activity areas.

Evidence to evaluate these hypotheses was collected from
two sections of the questionnaire. Firstly respondents were
asked to estimate the distances to regular destinations during
the establishment of the activity area. A 'cognitive time

distance' was also sought, but many respondents avoided giving

or reluctantly estimated time consumed in a trip, so the 'cog-
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nitive time distance' element wes eliminated from consider-
ation. This does not indicate that people do not think in
terms of time, only that they preferred to express a journey's
length as distance in the interview situation. Secondly, re-
spondents were requested to estimate the distance to ten loc-
ations distributed in a dispersed pattern. For many respond-
ents one or more of these locations were within the activity
area and in some instances were destinations.

Consideration will first be given to the cognitive dist-
ance of destinations within the activity area. Responses
were given in both miles and kilometers; for consistency mile-
ages were converted to kilometers and real distance measures
used the kilometer as the unit. An apparent linear relation-
ship was evident between cognitive distance and real distance
when considering the responses of the population collectively
(e.g. see Fig. 4) and orientation had no apparent influence
on the association of cognitive distance with real distance
(e.g. Fig. 5). However a survey of individual responses re-
vealed no relationship between frequency of travel or means
of transport and cognitive distance. Individuals also dis-
played little systematic order in tgeir cognitive distance

when related to real distance (Table 4).
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Figure5 Ratioof Cognitive Distance to RealDistance to Locations in Respondents'
Activity Areaswith respect to Direction(Relative to the CBDS Direction).

Note: The location's direction is correct relative to the
CBD's direction from the intersection of Crewe Crescent
and Pahiatua Street. The location's real distance is
measured by shortest route, though in this diasgram it
is displayed as 'direct' in-the location's direction,
as are mean cognitive distances.



TABLE 4: Kelationship of cognitive distance (CD)/resl dis-
tance (RD) by the individual

Relationship of CD/RD for No. of individuals
all regular destinations

A1l underestimated
Most underestimated 1

A1l 'correct'1
Most 'correct'

OO\ AN

All overestimated
Most overestimated

] e

No apparent regularity 15

The variation shown by individuals in their estimation of
distance would further indicate that real distance is a poor
proxy for cognitive distance. If cognitive distance is a
function of the interaction of the individual and his/her en-
vironment then it is the product of not only the environment
but also of what the individual brings to thet interaction;
that is, while the image is not directly tied to daily spatisl
behaviour, it does influence the nature of the schemata and

is indirectly linked to everyday behaviour. The individual's
cognition of distance to a location may not be constant.
Tranter and Parkes (1979) showed the urban image varies through
time and there is some indication in the results that the part
of the schemata used varies over time of day. The distance

to work from home may be cognised differently from the dist-
ance to home from work. The purpose of the trip (to work, to
grocer's, etc.) had little apparent influence on the relation-
ship of cognitive distance/real distance except for the hotel
as destination when an orientation to underestimation can be

discerned (Table 5).
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TABLE 5: Relationship of cognitive distance/real distance to
nature of trip destination

Purpose of trip

Proportion of respondents that:

Under- 'Correctly’ Over-

To estimate estimate estimate
Work .40 <35 .25
Grocer's .38 .40 s 22
Dairy .50 . «25 R
CBD .28 Vil .28
Hotel <57 .36 .07
Club <53 20 27
Other .20 .40 40

When, however, the range of estimates of cognitive dist-

ance to a given destination, for example the CBD (Fig. 6), is

examined, the mean of these estimates is seen to be 'correct'.

The close relationship between the mean of cognitive distances

to the CBD and real distance is evident for other destinations

(Table 6).

TABLE 6: DMeans of real distances and cognitive distances to
various destinations

Nature of Real distance/km Cognitive distance
destinations
Mean Standard Mean Standard
deviation deviation

CBD 3,20 - 3.27 1.10
Work 3.40 1.00 3.50 Ae 0
Grocer's 1:12 1.04 1.07 1.03
Dairy 0.51 0.06 0.50 0.20
Hotel 3.20 e 50 250 1.90
Club 2.80 0.99 2.81 1.79
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The only clear divergence evident is that subset's tend-
ency to underestimate the distance to the hotel as a destin-
ation. Also the larger standard deviations for the hotel and
club destinations may indicate a bigger range of proxies for
distance in recreational travel. No systematic divergence
between cognitive distance and real distance to destinations
within the activity area is evident. An alternative hypo-
thesis can be proposed.

Alternative hypothesis 1: That respondents will display no
systematic divergence in their estimates of distance

from real distance to destinations within their activity

area.

This hypothesis reflects the complex factors and variables
that influence cognitive distance. Retesting was necessitated.

The data above revealed in the closeness of the means of
cognitive distance to real distance the possible existence of
a shared image.

Information collected on the cognitive distances of re-
spondents to various locations within the city was intended to
be used to evaluate the hypothesis regarding cognitive distance

to locations out of respondents' activity areas. For some re-

spondents though some locations were destinstions, for all re-
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spondents one or more locations fell within the activity area.
This allows comparison (see Table 7) of the cognitive distance
of individuals. The estimates of distance to locations with-
in the activity area show no systematic divergence from real
distance, which supports Alternative hypothesis 1. The only
location for which a tendency can be discerned is Memorial
Park, which most respondents slightly overestimated. This may
be a result of it being on the periphery of most respondents'
activity areas and lying on a route often taken when respond-
ents were journeying out of the city (support for Briggs, 1973
and Golledge et al, 1972). In contrast the estimates of dis-
tance to locations out of the activity area display a differ-
ent pattern. For most locations the largest proportion of
respondents overestimated the distance, which would support
the hypothesis. One destination, the railway station, had no
systematic variation which may be a result of it lying Jjust
beyond the periphery of many respondents' activity areas.

The second, the Teacher's College, had its distance under-
estimated by most respondents. Briggs (1973) noted that the
attribute of the path (route) to the node (in this case loc-
ation) may be an influence in explaining large deviations
from the general pattern. The route to the Teacher's College
is indirect (by road 2.5km/'Crowfly' 1.1km or 2.27:1, for
comparison the airport is: by road 5.3km/'Crowfly' 4.0km or
1.%23:1), and the indirect nature of the route may contribute
to the underestimation of route distance to this location.
The general systematic overestimation of distance to lo-
cations outside the activity area as opposed to the lack of
systematic variation of estimation of distance within the

activity area gave support to a clear delineation of the



TABLE 7: Relationship of cognitive distance/real distance to locations within

and out of respondents'

activity areas

Location Within activity area Out of activity area
Proportion of respondents that: Proportion of respondents that:
Under- 'Correct’ Cver- Under- 'Correct’ Over-
estimate estimate estimate estimate
Massey .08 T o 17 .16 4 «70
Teacher's 550 .50 .00 B 12 «21
College
Airport* .20 .80 .00 2] « 30 .49
Racecourse* «50 .50 .00 .09 A2 .49
A & P Showgrounds 2L .48 .28 s 12 s 52 «56
Lido .18 .52 . 30 .06 18 .76
Hospital .38 27 «35 25 13 .62
Railway «15 .70 A5 « 39 ~AS « 36
Station
Cathedral .22 i <27 4 .28 «58
Memorial Park .18 LT 55 <14 .16 .70

Note: distances are to the main entrance of the destination where appropriate.
*5 or fewer respondents contained these destinations in their activity areas
so the proportions carry less weight.
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spatial schemata which corresponds to activity area and would
indicate a link between behaviour and the spatial schemata
whereas cognitive distance in the image is internalised through
other mechanisms.

The data displayed in Table 8 provide support for the
notion of shared images of individuals.

The means of cognitive distances of respondents to loca-
tions within their activity areas are similar to the real
distances (the exception being the Teacher's College, see
above). If cognitive distance averages out to approximate
real distance this may account for many non-behavioural models
of aggregate behaviour (e.g. gravity model). This may also
provide some justification for disregarding the individual's
effect when modelling macro scale populations. The means of
cognitive distances of respondents to locations out of activ-
ity areas tend to be greater than real distance (as might be
expected from Table 7). A difference can also be seen in the
standard deviations of the estimates, with smaller standard
deviations in the estimates to locations within activity areszas.
The larger standard deviations in estimates to locations out-
side of the activity areas could indicate a larger range of
proxies for distance to locations held in the image rather
than the schemata, so that while schemata may be very similar
images may vary considerably.

The data presented in Tables 7 and 8 reveal an important
difference in that Table 7 displays the cognitive distances
of the individuals whilst Table 8 displays a group or shared
schemata/image of the study's population. (It is evident that

an individual's responses cannot be inferred or predicted from



TABLE 8: Cognitive distances to locations within and out of respondents activity

areas
Location Real distance/km* Cognitive distance
Within activity area Out of activity area
Mean Standard Mean Standard
deviation deviation
Massey 3-6 5.5 006 5.3 2.5
Teacher's
College 2.5 1.9 0.6 1.8 1.0
Airport** 5.3 (4.8) 5.9 2.0
Racecourse** 6.2 (5.2) 7.0 1.5
A & P Showgrounds 4.3 4.1 141 4.6 1l
Lido 2.7 277 0.9 3.8 143
Hospital 3.3 I 1 5.8 1.3
Railway Station 6.0 6.0 (5 9% 6.2 2.3
Cathedral 2.6 2.6 0.65 3.2 Va2
Memorial Park 2.5 2.6 0.8 2.1 1.4

Note: distances are to the main entrance of the destination where appropriate.
*from the Pahiatua Street/Crewe Crescent intersection by most direct route.
**5 or fewer respondents contained these destinations in their activity area
so the mean values carry less weight and a standard deviation is of no value.
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Table 8.) Any difference in the responses given by individ-
uals would not only change the data displayed in Table 7 but
would alter the mean and standard deviations in Table 8.

This has important implications for studies on cognitive
distance (e.g. Briggs, 1973) that use 'traditional' sampling
where the sample's variance should aim to equalise variance in
the full, 'natural' population. If a sample is used that fails
to do this, either through being non selectively stratified
(maybe through selection of a convenient sample) or being
small, then the variance will be specific to the sample, which
limits the validity of inference from the sample to the 'nat-
ural' population. The results of such studies may in fact
make statements concerning cognitive distance in which the
variability is the product of (e.g. the size of) the sample
rather than the supposed independent variable. This provides
support for the study of cogritive distance at the scale of
the individual, and the considerstion of a limited, ertificial
population; but a population for which all variation (under
consideration) has been measured.

The evidence obtained from the population supports a
divergence between cognitive distance and real distance to
locations out of the area in overestimation. Support is given
to the alternative hypothesis that estimates of distance will
display no divergence from real distance to locations within
the activity area. The evidence would therefore support the
hypothesis proposing a difference in the nature of cognitive
distance to locations within and out of activity areas.
CONSIDERATIONS OF THE HYPOTHESES CONCERNING CONSTRAINTS ON
THE SPATIAL SCHEMATA-ACTIVITY AREA COMPLEX

Experimental hypothesis J: Respondents will make multi-dest-
ination trips from home in day to day behaviour.



The evidence provides support fcr the hypothesis. Of
the 50 respondents 41 make multi-destination trips in regular
day to day behaviour. Of the 9 respondents who did not make
multi-destination trips:

1 worked 'out of town' and travelled only to and from
work on weekdays

5 superannuitants had limited activity areas and 'spread'
trips to ensure some travel each day

2 respondents made varied single destination trips for
recreational purposes

1 social welfare beneficiary, like the superannuitants
noted above, had a limited activity area and 'spread'
trips to ensure some travel each day.

For all but one respondent who made single destination trips
time was not indicated by the respondent to be a scarce re-
source. That the great majority of respondents organised
their daily trip behaviour to reduce time costs lends support
to the proponents of a time-geographic approach. As Lenntorp
(1976) noted, the constraint of time varies with mode of
transport, for example the car having greater ability to over-
come the constraint of time than the bus. The latter also
imposes authority constraints in that the times of departure
and routes taken are decided by an authoritative decision
maker. The individual has to consider the trade off between
the temporal costs involved in the authority constraints of
public transport and the cost of buying time in private
(motor) transport.

The following experimental hypotheses are concerned with
constraint on personal mobility.
Experimental hypothesis K: Kespondents dependent on public

transport will make shorter trips from home than those
not dependent on public transport.



Experimental hypothesis L: kLespondents dependent on public
transport will follow fewer routes on trips than those
not dependent on public transport.

Experimental hypothesis lM: Respondents dependent on public
transport will correctly recognise, identify and locate
fewer iconic representations of landmarks within their
activity areas than those not dependent on public trans-
port.

The data provide support to hypotheses K and L (see Table
9 and Figs. 7 and 8).

TABLE 9: Mean length of trips by respondents dependent on
public transport/not devendent on public transport

Mean length of trip/km Respondents depend- Respondents not
ent on public trans- dependent on

port public transport
0 -1 9 0
1% = 2 9 8
&l = § 0 16
3.1 - 4 0 8
Totals 18 32

Absolute differentiation in length of route and number of
routes between those dependent/not dependent on public trans-
port does not exist. Sufficient differentiation exists though
to support the hypotheses. Those respondents normally depend-
ent on public transport have constrained activity areas, in
thet journeys are shorter and less varied. Evidence also
exists for less frequent journeying along longer routes, for
example those dependent on public transport travel to the CBD
on average once every 10 dsys, those not dependent on public
transport on average once every 4 days. The operation of

constraints on mobility have implications for models that
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assume equal accessibility. Though the activity arez may be
constrained the question remains as to whether this constraint
has influence on the schemata of the activity sarea. Table 10
considers the numbers of individuals dependent/not dependent
on public transport recognising, identifying and being able

to locate the test landmarks within their activity area.

TABLE 10: The recognition, identification and 'location' of

test landmarks within the activity area by respond-
ents dependent/not dependent on public transport

Proportion of Number of respondents (and proportion in
test landmarks each subset)
Dependent on Not dependent on
public transport public transport
Recognised
0 - .2 0 (.00) 0 (.00)
21 = W4 0 (.00) 0 (.00)
41 - .6 2 (.41 6 {.00)
.61 - .8 | (.06) 4 (.12)
.81 - 1.0 15 (.83) 28 (.87)
Identified
0 - .2 o0 (.00) 0 (.00)
21 = 4 0 (.00) 0 (.00)
41 - .6 2 (a11) 1 (.03)
.61 - .8 5 (.28) “ (.12)
.81 - 1.0 M (J61) 27  (.84)
Located _
0 - .2 0 (.00) 0 (.00)
21 - 4 0 (.00) 0 (.00)
41 - .6 2 (.241) 1 (.03)
61 - .8 6 (.33) 4 (.12)

81 = 1.0 10 (.56) 27 (.84)




Whilst only a slight difference exists in the response rates
of recognition of test landmarks, the response rates for cor-
rect identifications and 'locations' are lower for those re-
spondents dependent on public transport than for those not
dependent on public transport. This may be the result of
landmarks being less visible from a bus than from a bicycle or
car. Alternatively, the difference in response rates may in-
dicate a difference in the cues provided by landmarks for
differing modes of travel. When travelling by bus no decis-
ions on way finding between embarkation and arrival at the
destination are made. In this more passive mode of travel
there is a lesser need to identify landmarks or to be able to
locate them, only to recognise destinations; landmarks, as
locational cues, have a different function if decision making
is involved (as in driving a car). As with the data concern-
ing length of trip and number of routes followed, there is
not absolute differentiation in the behaviours directed to-
wards landmarks between the subsets but there is sufficient
to give support to the hypothesis. As noted above the activity
area is constrained by dependence on public transport. In
addition the evidence would suggest that the spatial schemata
is influenced by the mode of transport, that is, the image is
a function of behaviour: indication of a feedback mechanism
to the normally stated assumed relationship of behaviour being
a function of the image.

The next two experimental hypotheses consider social con-
straints on the spatiesl schemata-activity area complex.
Experimental hypothesis N: Respondents will not travel through

adjacent residential areas that are different from their
own by means of income of residents.



Experimental hypothesis F: Respondents will not have social
trip destinations in adjacent residential areas that are
different from their own by means of income of residents.
There is no evidence to support the first of this pair of

hypotheses. The two differentiated residential areas with the

population were Crewe Crescent (mean income of respondents
$5,440/p.a.) and Pahiatua Street (mean income of respondents
$11,946/p.a.). All respondents in Crewe Crescent normally
travelled through Pahiatua Street. Only two respondents in

Pahiatua Street normally travelled through Crewe Crescent.

This appears to be not the product of avoidance (such as noted

by Boal, 1969), but of respondents choosing the shortest/

quickest routes to destinations. For Crewe Crescent respond-
ents destinations lay beyond Pzhiatua Street while for only
two Pahiatua Street respondents did destinations lie beyond

Crewe Crescent. In this situation proximity would appear to

dominate, over-riding possible social constraints. Inform-

ation in the spatial schemata would avpear to be used in de-
cisions on everyday spatial behaviour rather than information
in the image.

The second of these two hypotheses though is supported
by the data. Whilst respondents from both Crewe Crescent and
Pahiatua Street had city wide social trip destinations (Fig.9),
social trip destinations within the population's area are
differentiated (Table 11).

TABLE 11: Social trip destinations within the population's
area

Respondent's residence (St.) Social trip destination
Crewe Crescent Pahiatua Street

Crewe Crescent 15 2

Pahiatua Street 2 14
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Of the sociz2l interaction between respondents in Crewe Cres-
cent and respondents in Pahiatua Street, the two respondents
in Pahiatuz Street (husband and wife) interact with one re-
spondent in Crewe Crescent, all three being members of the
same church/church group that is located on the other side of
town. The second respondent in Crewe Crescent who has a
social trip destination in Pahiatua Street (but outside the
population) has as the destination a fellow student. Respond-
ents in Crewe Crescent and Pahiatua Street averaged two to
three2 social trip destinations outside the population's zrea.
Stutz (1973) noted a distance decay effect on interaction with
neighbours. Examination of the spatial distribution of local
(the area commonly perceived by respondents as Hokowhitu) so-
cial trip destinations of Pahiatua Street respondents reveals
a spatial truncation (Fig. 10). Such a marked truncation is
not evident for Crewe Crescent respondents, for their social
trip destinations tend to be within the Crescent and its cul-
de-sacs or outside the local area. A difference is also not-
iceable in the location of the social trip'destinations most
frequently visited; 14 of the 22 Crewe Crescent respondents
gave 'Crewe Crescent locations' as their most frequent social
trip destinations whereas the Pahiatua Street respondents
gave locations mostly throughout Hokowhitu. The apparent
'containment' for Crewe Crescent supports 'containment' dis-
cerned in studies of working class neighbourhoods by Suttles
(1968) and Taylor and Townsend (1976) as well as the high
frequency of social interaction expected with neighbours as
expressed by Stutz (1973). Within Crewe Crescent social and
physical proximity complement each other to encourage a high

rate of interaction, but when Pahiatua Street is reached,
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though physical distence continues to decrease uniformly,
social distance increases greatly and social interaction rap-
idly decreases (the only interaction between the two areas
being for respondents with limited socisl distance). The re-
sumption of social interaction for Crewe Crescent respondents
beyond FPahiatua Street may indicate the greater ease with
which physical distance as opposed to social distance can be
overcome. Though the social interaction field of Pahiatus
Street, although showing a more dispersed immediate 'contact
field' does exhibit a truncation of social interaction field,
again indicative of the role of social distance. Social dis-
tance as part of the image may give information about social
interaction but little about journey to work, shop, etc.,
while the spatial schemata give little informastion on social
interaction and so can be seen to interact with (the cognition
of) physical distance in influencing the individual's spatial
pattern of (social) behaviour. The resultant behaviour though
will, it is proposed, influence the formation of the indivi-
dual's spatial schemata and from the evidence above it appear-
ed that there was a tendency for individuals to overestimate
distance to locations out of the activity area. This could
feed back into reinforcing the constraint of social distance.

The containment and truncation revealed have important
implications for some models, including for example innovation
diffusion and spatial consumer behaviour.

The following experimental hypotheses were concerned with
the personal constraints upon the spatial schemata-acitivy
area complex in terms of the time afforded to the individual

to 'learn' the environment.
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Experimental hypothesis R: As the respondent's length of re-
sidence at that residential location increases, the num-
ber of correct recognitions of, indentifications of and
ability to locate iconic representations of all landmarks
will increase.

Experimental hypothesis S: As the respondent's length of re-
sidence at that residential location increases, the num-
ber of test landmarks in the activity area will increase
as will the proportions of correct recognitions of, id-
entifications of and ability to locate iconic represent-
ations of those landmarks.

Experimental hypothesis T: As the respondent’'s lenght of re-
sidence in the city increases, so the number of correct
recognitions of, identifications of and ability to lo-
cate iconic representations of all landmerks will in-
crease.

Experimental hypothesis U: As the respondent's length of re-
sidence in the city increases, so the number of correct
recognitions of, identifications of and ability to lo-
cate iconic representations of test landmarks in the
activity area will increase.

To assess the relationship between the respondent's cog-
nition of the city and his/her length of residence at that
location, the Pearson Product Moment Coefficient was calcu-
lated for each of the abilities (to recognise, identify and
locate iconic representations of all test landmarks) with
lenght of residence. The relationships found were close to

random, though in each case slightly negative (Table 12).

TABLE 12: Correlation coefficients of behaviours directed
towards iconic representations of landmarks with
length of residence at that residential location

Behaviour directed toward iconic repre-
sentations of landmarks

Correct Correct Correct
recognition identification ability
to locate

For all test

landmarks r = -0.16 r = -0.17 r = -0.11
For all land-
marks within
activity areas r = - 0.14 r = -0.17 r = -0.11
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Note: for the number of test landmarks within the activity
area and length of residence at that residential lo-
cation r = -0.24.
Similar correlations were found for relationships be-

tween the defined abilities and length of residence in the
city, though some differentiation.is evident (Table 13).
TABLE 13: Correlation coefficients of behaviours directed

towards iconic representations of landmarks with
length of residence in the city

Behaviour directed towards iconic represent-
ations of landmarks

Correct Correct Correct
recognition Identification ability
to locate

For all test

landmarks r = -0.24 r = -0.27 r = -0,19
For landmarks
within activ-
ity area r = -0.09 r = -0.06 r = -0.26

Note: for the number of test landmarks within the activity
area and length of residence in the city r = -0.21.

These data do not offer support to the hypotheses. It
would appear rather that cues are tied to behaviour, acquired
for a purpose, and once a sufficient set of landmarks is in-
ternalised for way finding no more are needed and so are not
added to the spatial schemata. This reinforces the linking
of schemata and behaviour.

For both the preceding hypotheses the expectation of an
increase in the cognition of the city and of the spatial sche-
mata over time is based on time providing increased opportun-
ity to interact with and 'learn' the environment. Within the

population only 3 respondents had lived at that residential



location for less than one year and 13 had lived at that res-

idential location for over ten years; the length of residence

in the city extended up to sixty years. The lack of support
may be the product of the population in that people need to

learn to negotiate the urban environment very rapidly, and a

hypothesis based on a learning process may better be evaluated

considering a population that has been resident in the city at

a single residential location for a short period of time, for

example up to 6 months.

It is possible, with the length of residence extending

to 60 years, the age of respondents varying from 14 to 83,

and the slight negative correlations noted, that age may be a

factor in the nature of the schemata.

Additional hypothesis 1: As the respondent's age increases,
the number of test landmarks within the activity area
will decrease, as will the proportion of correct recog-
nitions of, identifications of and ability to locate
iconic representations of those landmarks.

Again the evidence was not supportive, the correlations
being (too) weak (see Table 14), though negative.

TABLE 14: Correlation coefficients of behaviours directed

towards iconic representations of landmarks with
age

Behaviour directed towards iconic repre-
sentations of landmarks

Correct Correct Correct
recognitions identifications 'locat-
ions'
For test land-
marks within _ - _
age

Note: Coefficient for correlation between number of land-
marks in the activity area and age r = -0.3%9.

The inconclusive nature of the data again suggests that all
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individuals 'need' cues and so age itself does not increase/
decrease them, since it is behaviour to which they are tied.
Visual inspection of the raw data suggests that an increase in
both the number of test landmarks in the activity area (sug-
gesting an increase in the activity area) and in the total
number of test landmarks recognised, identified and located
occurs up to the age of thirty and a decline thereafter. This
could well be the product of changes in the mobility of the
population. Though age may be a factor in influencing cog-
nitive processes a distinct differentiation was evident in
the 60+ age group between those mobile (with a mean of 17 test
landmarks recognised; a mean of 15 test landmarks within their
activity areas of which, as a mean,.98/1 were recognised) and
those with restricted mobility (with a mean of 8.6 test land-
marks recognised; a mean of 7.6 test landmarks within their
activity area of which, as a mean, .86/1 were recognised).

If the relationship between age and activity for the pop-
ulation is considered then the correlation between the mean
length of trips with age is very weak; r = -0.23. A depend-
ence on public transport has already been identified as a
constraint upon mobility; for those dependent on public trans-
port there is no correlation between mean length of trip and
age (r = 0.002), whilst for those not dependent on public
transport there was a weak negative correlation (r = -0.46).
The latter suggests that when not subject to authority con-
straints, there may be constraints upon mobility that covar&
with age, of which some may be personal (e.g. attitude),
though the differentiation noted above in the 60+ age group
belies this and indicates the danger of generalisation in

consideration of means/correlations and the advantage to the
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consideration of a limited, 'artificial' population. There

is a suggestion present in the data that there is a hierarchy

of constraints operating on the spatisl schemata-activity area

complex but that the personal constraints of length of resi-
dence and age have no bearing on the schemata, rather it is
behaviour to which it is tied.

The final two experimental hypotheses consider socio-
economic characteristics that may constrain the spatial sche-
mata-activity area complex.

Experimental hypothesis V: As the respondents' income increases
the number of test landmarks in the activity area will in-
crease, as will the proportion of correct recognitions of,
identifications of and ability to locate iconic represent-
ations of those test landmarks.

Experimental hypothesis W: As the respondents' level of educ-
ation (number of years post primary education) increases
so will the number of test landmarks in the activity area
increase, as will the proportion of correct recognitions
of, identifications of and ability to locate iconic re-
presentations of those landmarks.

The data provided no support for the hypotheses; the cor-
relation coefficients that described the relationships between
the behaviours directed towards the iconic representations of
test landmarks and income all lay between 0.0 and 0.1. The
correlation coefficients that described the relationships be-
tween the behaviours directed towards the iconic represent-
ations of test landmarks and level of education were very
weakly positive and lay between 0.21 and 0.31. The lack of
support for these hypotheses again supports the idea that be-
haviour, not education or any other socio-economic variable
is the reason for having/needing cues.

In conducting the questionnaire interviews it seemed that

a difference existed between the responses being given by male

and female respondents with respect to the iconic represent-
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ations of landmarks; and that the difference was most pro-
nounced in that segment of the population not dependent on
public transport. *
Additional hypothesis 2: That male respondents will be able

to locate a greater number of test landmarks than female

respondents.

Initial examination of the data reveals little apparent
difference. The population was considered as two subsets;
those dependent on public transport and those not dependent on
public transport. For those respondents normally dependent on
public transport the median number of test landmarks is 11
with little difference between the sexes, though the respond-
ents with more than 15 landmarks 'located' were female, who
with one exception had the larger activity areas of the sub-
set based on a large set of social trip destinations.

The median number of test landmarks that could be located
by respondents not dependent on public transport was 15. Of
the female respondents: 6 were able to locate 15 or more test
landmarks, 13 were able to locate less than 15 test landmarks.
Of the male resvondents 12 were able to locate 15 or more test
lendmarks, 2 were able to locate less than 15 test landmarks.
Whilst this may seem to support an innate sex differentiated
behaviour it may indicate a role differentiation. Of the 6
women who were able to locate correctly 15 or more test land-
marks all were employed outside the home or involved in com-
munity work and had the more extensive activity areas. Of the
men who recognised less than 15 test landmarks both had re-
stricted activity areas; one experiencing time as a very
scarce resource, journeying almost solely between home and
work, the second also having a limited activity area. It

would seem that the apparent sex differentiation in behaviour
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directed towards the test landmarks is in fact a product of
a difference in behaviour, though the behaviour may be in
part a function of sex roles.

The above results apply to a city image rather than spe-
cifically the spatial schemata. When considering the spatial
schemata of those respondents not dependent on public trans-
port; mzsle respondents had a mean of 14.6 test landmarks in
their activity areas with a mean correct response rate of
.94/1 for 'ability to locate', female respondents had a mean
of 11.9 test landmarks in their activity areas with a mean
correct response rate of .87/1 for 'ability to locate'.

The data on the spatial schemata supports the contention
that the difference in response rate (image) between male and
female respondents is the product of a difference in behaviour
that may be a function of role rather than an innate sex dif-

ferential.
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FOOTNOTES

A cognitive distance is accepted as 'correct' if it has
an error no greater than 10% when compared to the real
distance of route taken. This degree of acceptable error
allows for the summing of a 5% measurement error on the
part of the subject of the interview and in the measure-
ment of objective distance.

Crewe Crescent respondents 2.24; Pahiatua Street respond-

ents %.10.
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CHAPTER 6
CONCLUSION

This study has proposed that the spatizl schemata and
activity area of an individual are inter-related and that
this is subject to constraints. The subsequent sections of
this study were concerned with providing the means whereby
the central proposition could be evaluated.

The support given to the experimental hypotheses by the
data obtained through the working hypotheses provided support
for the research hypothesis that the spatial schemata and
activity area of individuals are inter-related. Evidence was
forthcoming to support the widely accepted contention that
spatial behaviour is a function of the spatial schemata; for
example while respondents believed that they were taking the
shortest/quickest route to a destination, differing respond-
ents would take differing routes to the same destination.

The temporal constraints noted by respondents would reinforce
the learning mechanism in 'satisficing' in that once a satis-
factory route has been established, search behaviour (for
what may be the objectively optimum route) ceases and the
satisfactory route is maintained.

Further, evidence was present to show that the schemata
is a function of behaviour in the ability to recognise, ident-
ify and locate iconic representations of landmarks that were
within as opposed to without the activity area. For many re-
spondents the pattern of spatial behaviour produced an activ-
ity area that had 'holes' within it, in that those respondents

travelled around though not through a section of the city;
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thus both the schemata and the environment in which activity
occurs may be thought of as being functionally discontinuous
surfaces. Landmarks in these holes were infrequently recog-
nised, the holes being outside the activity area. This re-
inforces the need to bear constantly in mind the definition
of activity existing in physical space and including the
destinations and space occupied (routes) in reaching those
destinations; as such it is not a continuous surface but per-
haps as Lynch (1960) suggested, a set of nodes connected by
paths.

Physical distance was revealed to be a poor proxy for
cognitive distance for the individual, though at the resolut-
ion of a group (shared) image a difference existed between
cognition of distance within and without the activity area.
The consensus between group cognitive distance and physical
distance to destinations within the activity area and the
disparity to destinations without could, on measures of cog-
nitive distance based on the group, lead to conclusions of
cognitive distance being the sum of perceived (experienced)
distances; hence an accuracy to locations within and an in-
accuracy to locations out of the activity area, as such loc-
ations are held within the image not the schemata. Disaggre-
gation of the 'group' schemata however reveals too many indi-
vidual variations to support this contention. Whilst, as
noted above, the 'accuracy' of the group schemata may explain
the success of models describing consumer behaviour at an ag-
gregated level, it also reveals a danger in attempting to
apply models of aggregated behaviour to microscale studies.
Also, the greater range of estimates of distance to locations

held in the image as opposed to schemata (indicating a greater
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range of proxies for cognitive distance) may, with the guest-
ions raised about the influence of the sample used, be re-
sponsible for the conflicting evidence to date on cognitive
distance. The implication is that physical distance is a
poor proxy for cognitive distance, which raises the question
for possible further research, of what are the proxies that
independently or collectively could represent cognitive dis-
tance. It is evident that a uni-directional relationship

does not exist between the spatial schemata and the activity
area, rather an interactive complex exists in which feedback
mechanisms appear to operate so that not only is 'behaviour'

a function of the 'image' but at least in part the image
(spatial schemata) is a function of behaviour. This rein-
forces the cyclic nature of Downs's (1970a) schema. Often
emphasis has been placed on seeking to establish that spatial
behaviour is a function of the 'image' (e.g. Pacione, 1976),
but Downs's schema also incorporates the notion that behaviour
in the 'real world' provides informetion via the perceptuszl
receptors to produce/modify the 'image'. Whilst a growing
number of papers have paid attention to appraisive cognitive
processes such as attitudes, preferences and motivation, those
research efforts into the perceptive-cognitive process, whether
focussing on visual elements of the environment (e.g. Carr
and Schissler, 1970), or visual and non visual elements (e.g.
Burgess and Hollis, 1977) have perhaps been undervalued.

The support given to the experimental hypothesis con-
cerning constraints was varied. Though many experimental hy-
potheses were not supported, the evidence gained to test these
hypotheses was not without value in helping to gain insight

into the nature of the relationship between the activity area
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and spatial schemata.

Though time was indicated to be a scarce resource by al-
most all of this study's population, many respondents were un-
able to 'buy' time through the use of a private motor vehicle.
Further, those respondents subject to the 'authority con-
straints' of public transport displayed relatively reduced
activity areas. The dependence on public transport as a mode
of travel would also appear to influence the spatial schemata
in terms of the abilities to identify and locate landmarks
for differing modes of travel. The cognition of the visual
elements of the route's environment would appear to vary with
mode of transport, supporting Lee's 1971 findings, though not
to an extent that would undermine Appleyard's (1964) propo-
sition that the primary cues are visual.

Dependence on public transport constrains not only the
the activity area but it also influences the spatial schemata
associated with activity area.

Though defended space was not identified at the street
level the effect of social distance upon spatial behaviour
at the local level was. Previous studies on the association
of neighbourhood differentiation (by various measures) with
activity segregation have tended to focus on a defended neigh-
bourhood where a territorial organisation operates. This
study has indicated that social seperation on a large scale
serves to constrain social interaction and distort an expected
(Stutz, 1973) distance decay function for social interaction
with neighbours, where defended space is not seen to operate.q
Though this social constraint seemed to have had little effect
upon the full (aggregated) activity space of individuals, it

may have effects upon spatial behaviour with a social compo-
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nent in the immediate neighbourhood not measured: such as
recreational facilities used (including children's play areas).

The very weak correlations measured between personal
constraints (such as length of residence and age) and the
spatial schemata would indicate that a spatisl schemata is
rapidly established by the individual in order successfully to
negotiate the urban environment in everyday behaviour. Once
a spatial schemata is internalised it may be added to or parts
of it become redundant according to the demands of changes in
.behaviour, but length of residence and/or age in themselves
have no correlative association.

Similarly, no correlation was found between the socio-
economic status of individuals and their spatial schemata.
This is again indicative of the importance of the association
between behaviour and image. Irrespective of income or edu-
cational experience, in order successfully to negotiate the
urban environment in completing everyday spatial behaviour,
the individual needs to internalise adequate spatial inform-
ation on the environment experienced. This would also suggest
that wayfinding is a deep seated process arising out of a
universal necessity and is dictated by universal processes.
This also calls into question the notion of assuming that
people act 'as if' an image made them behave; certainly spa-
tial schemata seem more 'basic' and universal than geographers'
present idea of image, at least for wayfinding.

Almost without exception the data has supported the need
to differentiate clearly between the function and nature of
spatial schemata and image, both in conceptual and empirical
terms. There has been a tendency present in the literature

to use the 'image' as an all-embracing concept. Whilst
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information held within the imsge (preferences, asttitudes,
values and unexperienced locational and attributive inform-
ation) may be used in life choice situations such as migration,
or irregular behaviours such as choice of restzurant or holi-
day location, it is the spatial schemata, the cognitive rep-
resentations of the everyday experienced environment, that is
closely related to the regular, repetitive spatial behaviours
of daily life. Therefore, if explanations are sought 1in
relation to everyday spatial behaviour in the 'image' rather
than the schemata, then the results are likely to be incon-
clusive. If the concept of the 'image' is to become of
greater viable use within geography, then it needs to cease
to be an 'umbrella' concept and its elements need to be iso-
lated and those relevant in providing appropriate explanation
be used.

The use of an artificial, limited population has been
advantageous in that it has revealed aspects of relationships
that remain hidden in samples. For example, the estimation
of means (as in a sample) reveals a spurious proximity be-
tween real and cognised distance which does not exist for
individuals. The spurious nature of this relationship would
not have been revealed by a sample which sought to estimate
a population mean. Some doubt is cast upon the validity of
using stochastic sampling in examining cognitive distance in
that the variance of the sample may not be the same as the
variance in the population and so the conflicting findings on
the cognitive distance to date could be the product of the
sample and so would vary with the sample.

A number of partly fortuitous aspects of the research

design can be noted, such as:
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1) The use of colour photogranhs as representations of
landmarks, both in the ease with which respondents could in-
terpret them and the interest they generated in the interview
situation.

2) The choice of Crewe Crescent/Pahiatua Street in re-
vealing the constraint of social seperation in the activity
area at the immediate neighbourhood scale.

A number of limitations can also be noted in the study.
One limitation of the research is tied to one of its strengths.
Whilst the microscale nature of the study was vital in demon-
strating the strength of the association between spatial sche-
mata and spatial behaviour for this group of individusals and
whilst the processes and relationships can be inferred to
the natural population, it cannot be forgotten that the study's
population was 50. Verification and support for the findings
of this thesis must come through further, similar investiga-
tions.

Despite the advantages the analysis has gained in con-
sidering an artificially defined population, within the pre-
vailing climate of sampling quantitative analysis the inability
to make formal, non-deductive inferences to the natural pop-
ulation may be seen as a limitation. There is a tendency to
consider conclusions that can be made about the macroscale to
carry more weight than those that can be msde about the micro-
scale; there is no reason to suppose though that the population
of this study is any less important than any other population,
or that processes and relationships revealed are atypical.

The value of microscale studies within contemporary geography
was recognised by Hagerstrand (197%), though his call for an

intensification of study at this level has been largely un-
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heeded.

A problem that emerged was a 'fuzziness' of some of the
results obtained. This could have been a function of the
city's size; most of the respondents knew most of the city.
Better differentiation may have been achieved by considering
a population nested within a larger urban area, where activity
areas could be less contiguous and test landmarks more widely
distributed, though the number of test landmarks in a larger
urban area would need to be carefully resolved. A second
problem was that of obtaining cognitive time distance, as many
individuals found difficulty in expressing the time consumed
in undertaking a Jjourney. As time appeared to act as a
scarce resource for most individuals it is likely that decis-
ions on route choice may be made on cognised time information
as suggested by Cadwallader (1976). Further consideration
and investigation into gaining data concerning cognitive time
distance would be worthwhile.

The thesis has raised a number of questions which could
become the focus of further research. These include:

(i) Consideration of better proxies for cognitive dis-
tance than physical distance (e.g. time?).

(ii) Consideration of size, scope and nature of spatial
schemata and activity areas of residents of large cities.

(iii) If the spatial schemata is tied to spatial be-
haviour, then what is the nature of the spatial schemata-
activity area complex for those people with very restricted
mobility, e.g. the handicapped,or those with no fixed abode?

(iv) Further investigation into the role of authority
or environmental constraints on mobility and hence the activity

area-spatial schemata complex.
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(v) The pattern of learning a new spatial environment,
for example by new residents in a city.
(vi) Given the importance of economic-structural con-
straints (e.g. State housing system) upon spatial behaviour
and schemata, then how this relates to lMarxist geographers

may be important and worthy of consideration.



FOOTHNOTE

Subsequent to the research a self help organisation has
developed within Crewe Crescent that has upgraded the
central playground, and in response to proposals put for-
ward by this organisation to convert Crewe Crescent from
a through road to two cul-de-sacs, the City Council is

at present evaluating two possible schemes to restrict

traffic flow through Crewe Crescent.



APPENDIX
FORMAT OF QUESTICNNAIRE

Listed below is the sequence of questions used to elicit
the data required to test the hypotheses. Kesponses were re-
corded on seperate prepared sheets by the interviewer during
the interview. Additional questions were interjected where
necessary to clarify information but not to lead. Where re-
spondents declined to answer (a rare occurance except for
estimating time of travel) no enforcement or coercion was
applied.

1) For each of the following twenty photographs would you
please tell me:
a) if you recognise the building (or buildings) featured?
b) if you can identify the building (or buildings) fea-
tured?
¢) where in the city the building (or buildings) featured
in the photograph is located?
2) How old are you?
3) (Sex was noted from observation.)
4) How many years post primary education have you completed?
5) What is your income?
6) How long have you lived in this dwelling?
7) How long have you lived in Palmerston North?
The following question was omitted where obviously irrelevant.
8) Are there other residences in Palmerston North in which
you have dwelt for two or more years?

9) What is your occupation?



10a)

11a)

12a)

13a)
143a)

15a)

16a)

Where do you work? (including street and location.)
From which shop do you buy most groceries and where is
it located?

Which dairy do you normally visit and where is it lo-
cated?

Do you visit the town centre regularly?

Do you visit any suburban shopping centres? If so,
which?

Which hotel do you normally visit and where is it lo-
cated?

Which club or clubs do you normally visit and where

is it (are they) located?

For each of questions 10a - 15a the following questions were

subsequently asked:

10 - 16
b) Which route do you normally take to reach this destin-
ation?
¢) What means of transport do you ususlly use?

d)

e)
£)

g)
h)
3)

)
17)

18)

How far do you estimate you travel to reach this dest-
ination by the normal route?

How long do you take to reach this destination?

How often do you visit this destination?

Would you say you take the shortest route?

Would you say you take the quickest route?

Are there alternative routes that you take to reach
this destination? If so, which?

How frequently would you take these routes?

Would you please tell me the location of neighbours,
friends and relatives visited in the last month?

How often did you visit each of these people?
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19) Which routes do you normally taske to visit these people?

20a) Are there any other regular trips you make within the
city; if so to where?

20 b - h as for 10 - 15 b - h.

21) Vould you please estimate the distance you would have
to travel to reach each of the following locations?

a) Teacher's College.

b) Massey University.

¢) Airport.

d) Racecourse.

e) A & P Showgrounds.

f) Lido swimming pool.
g) Public hospital.

h) Railway station.

j) Cathedral.

k) Memorial Park.

22) Would you please describe your pattern of activity last
Friday, giving your times of arrival and departure for
each location, the means of transport taken, routes
taken and activities engaged in? Is this a typical day's
activity? If it is atypical, in what way does it differ
from a typical day's activity?

23) What is the name of the area in which you live? Where
would you say the limits or boundaries of this area
are?

24) Address was noted upon completion of the interview.

.
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