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SUMMARY
The research follows interests in environmental 

perception, socio-snatial cognition and geographic 
learning, with Armed Forces* children, who are a 
group with histories of geographic mobility providing 
data for assessing the influence of environmental 
experience upon cognitive development.

The provisions for these children while overseas 
follow patterns established for mainstream education 
in U.K. and the only real anxiety voiced on their 
behalf centres upon what is referred to as "turbulence", 
i.e. the disruptive effects of their mobility. As far 
as continuity of educational experience is concerned the 
dangers are real, and much has been done already to 
counter the effects of inter-school transfers. However, 
far less attention has been given to the more optimistic 
thesis that mobility might stimulate cognitive development. 
In theory, it should foster qualities which contribute 
to socio-spatial cognition and geographic learning.
The research sets out to see whether evidence from this 
particular study confirms or conflicts with the 
theoretical expectations.

For the study of 1368 pupils who constituted 
the third-year Secondary population of Service schools 
overseas, a 5-way ANOVA procedure is employed, using the 
variables of mobility, intelligence, sex, socio-economic



status and family size, together with scores from a 
developed test of geographic learning, which includes 
attitudes and interests.

The results which are reviewed in the light of 
cognitive theory, are subject to the limitations of any 
ex post facto study, but as far as geographic 
understanding is concerned, they give no support to 
the idea that the achievement of these Service children 
suffered because of mobility. While there is no 
significant association between mobility and measured 
attitudes, for achievement, mobility shows a significant 
interaction with intelligence, the main source of score 
variance. For children of average intelligence, higher 
mobility is associated with better test performance.
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CHAPTER ONE
THE ORIGINS OF THE RESEARCH

1.1. The Context of the Study
1.11. Perception Studies in Geography 
Among the most recent and interesting developments in 
geography has been one inspired largely by inter-disciplinary 
studies, which have come to recognize that man reacts not 
to the environment but to his perceptions of it. As a 
result, geographers have become concerned with the ways 
in which people structure their knowledge of the spatial 
and physical environment, for it is these structures 
which will underlie decision making and they should 
therefore help to explain how certain geographical patterns 
arise. There must for example be differences in the 
perceptions of a farmer who re-colonizes the slopes of an 
active volcano, and the perceptions of his more hesitant 
neighbours. The mental maps of city resident and visitor 
differ for the environment within which they move. The 
local refuse dump is seen differently by mature adults who 
avoid the area, and children who elect to play there.

Perception of an environment by the indigenous 
population may be more important than the environment 
itself in delineating economic possibilities. It has been 
claimed that the way in which the fishermen of Newfoundland, 
the farmers of Prince Edward Island and the foresters of 
New Brunswick or Nova Scotia perceive their environment 
bears little relation to economic potential or to government



perception of its use. Prince Edward Island farmers 
are unable to live up to the potential of their land 
because they perceive farming as a way of life, not 
as a business. The family, considered by them to be 
the standby of farming, may in fact be the biggest 
stumbling block to its development (Watson,1973).

Such exanples, illustrate the point that it is the 
perceived environment which underlies decision making, 
attitudes and interests. Geographical and other
decisions are made in the light of what is perceived
rather than what actually is, and it follows that 
effective management of the environment implies the need 
for research into the perceptions which individuals, social, 
groups and cultures hold of their environmental resources. 
1.13 Implications for Geography in Education.
While these issues provide a stimulating area of research 
with vital relevance for man- environment predictions, they 
clearly have implications too for geography in education.
It is justifiable to look at children's perceptions of the
environment as a topic in its own right for there do seem
to be quite important differences between the adult and 
child in this context. An interesting study by Wood (1974) 
quoted by Uzzell (1976) shows quite markedly how children's 
perceptions differ. In an experiment concerned with the 
location of a proposed hotel on a fictitious island, the 
island was drawn with a variety of physical constraints which 
were heavily loaded so as to dictate the siting of a hotel 
in only one location. In the rationale of an adult 
the hotel 'should' have been positioned in a sheltered



sandy bay. However the vast majority of children 
located it on a cliff top facing strong winds and 
overlooking a shark infested sea. Their locational 
decision anneared to be based on a completely different 
value system to that of the adult. This apparently 
dichotomous perception on the part of children and 
adults is reflected in what Jacobs (1972) sees as a 
failure to cater adequately for children's needs. He 
observes that while planners may deplore the stubborn 
tendency of children to 'fool around' instead of playing 
organized games, children may well find streets more 
interesting than playgrounds because the former are 
dynamic, lively, peopled places - children's value 
systems may place activity, movement, contrast and 
conflict high in a list of priorities.

To know more of the geographic horizons present in 
the minds of children is clearly a matter of importance.
In educational terms, the horizons can only be extended 
if more is known about their constraints. At present, 
despite the work in recent decades concerning objectives 
in geographic education, little is known of the degree 
to which children are aware of their own neighbourhoods, 
have a regional sense of space or how they view the world 
as a whole.
1.2 Statement of the Problem
1.21 Experience and the Development of Geographic Understanding 
Preliminary work in the field of environmental perception 
and cognition indicates that experience is one of the



non-situational variables which plays a role in 
explaining lack of congruity between the real and 
perceived worlds for an individual. If the importance 
of experience is accepted then one is tempted to 
speculate upon differences in the perceived world for 
children raised in contrasting environments. Differences 
might be expected between the mental maps and socio-spatial 
images of children raised in urban areas compared with 
those of rural children. On a wider basis one would 
perhaps expect to find differences between mobile and 
geographically stable children.

If there are in fact significant differences in the 
cognitive images, mental maps, and general qualities of 
environmental understanding far highly mobile children 
in comparison with their geographically stable counterparts, 
then there are implications for both perception studies and 
for geographic education. The acquisition of significant 
spatial facts, concepts, images and schema which together 
provide a fundamental basis for geographic learning, 
reflect progressively organized perceptions of the 
environment. Geography teaching is directed hopefully 
towards quality of environmental understanding. Whatever 
the calibre of such teaching there is a need to understand 
more of the role played by direct child-environment 
interactions in the dynamics of the learning process.
Do children, who have by the nature of a life-style



which involves mobility and the consequent experience 
of various contrasting environments, demonstrate a 
better quality of geographic understanding? This 
is the main problem with which the present investigation 
is concerned. Secondary issues relate to the children 
who are perhaps the most appropriate and accessible 
subjects for such a study, namely the children of Armed 
Forces personnel.
1.3 The Subjects of the Study
1.31 Service Children
Occupational mobility is a significant and probably growing 
feature of our largely industrial and commercial society. 
The highly differentiated occupational structure of this 
society contains categories which function in national 
and international, rather than local labour markets. For 
members of these categories, spatial mobility is one of the 
obligations of life and changes of family residence occur 
periodically.

The Schools Council Report Education of Travelling 
Children (1975) is concerned with the background and 
educational difficulties of Gypsy, canal-boat and 
fairground children. No mention is made of Service 
children, yet, while the problems associated with mobility 
face many families, in few professions outside the Armed 
Forces do the risks of movement affect such a high 
proportion of married men or occur with such frequency
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and certainty. The defence system of the country, 
together with its international obligations and commitments 
require that its armed forces be deployed and redeployed 
according to changing needs. Geographical mobility is 
therefore an inherent feature of service life. The 
transfer of personnel between stations and garrisons is 
also part of the career development pattern and the high 
degree of geographical mobility may well be a significant 
attraction to Service life. The Service milieu presents 
a useful and convenient field for the study of issues 
associated with mobility, for here perhaps in extremis, 
may be found some of the problems facing society in general.

Whatever difficulties, in terms of adjustment and 
re-intégrâtion face the serviceman,there are others for 
the family as a whole. There are breaks with the extended 
family, fathers may be absent for long periods of time, and 
there are special problems for the children of the family. 
For the child of the peripatetic family each residential 
re-location implicates home, school and neighbourhood.
In these contexts it can generate disruptive effects 
whfch may operate to a greater or lesser degree. Apart 
from those children who are placed in boarding schools, 
the members of the Service children community can 
expect to accompany parents on postings within the United 
Kingdom and to overseas stations where family accompaniment 
is possible. There are at any one time approximately
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150.000 such children at schools in the U.K. and in
some areas they constitute a significant proportion of the 
local school populations. Overseas there are approximately
35.000 Service children who make up the remainder of this 
itinerant group. Service parents rarely remain in one 
posting for more than three years and the average time
is probably nearer two years than three.
1.32 Mobility: Educational Risks or Rewards?
One would assume the pattern of life for these 'contemporary 
nomads' (Musgrove 1963) to be markedly different from 
that of their civilian and relatively stable, counterparts 
in mainstream education. Other things being equal, 
commonsense would lead one to regard frequent changes 
of home, school and neighbourhood as being ingredients 
for educational risk. Certainly among the hypotheses 
which have arisen concerning Service children, the most 
widely held seem to relate to the depressant effects of 
what is conveniently labelled as 'turbulence'. The 
essence of these hypotheses centres on a viewpoint which 
equates mobility with disturbance and which sees therefore 
the Service child as being exposed to a significantly 
high risk of educational retardation and emotional 
maladjustment. Regular movement and frequent changes 
of school 1 , home and neighbourhood are seen to handicap 
learning directly by dislocating study and indirectly by 
impairing personality and social adjustment. This is the
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viewpoint which may lead the Service parent to lay 
strong emphasis upon the need for educational stability 
and to place his children of appropriate age in a 
boarding school. Indeed such an attitude is given some 
encouragement by the allowances which are available to 
the Service parent, to help defray the costs of maintaining 
children in their present location or school system.

There are some who adopt an optimistic view of the 
possibilities and consider that the negative effects of 
geographical mobility may be more than neutralised in the 
case of Service children because of the provisions of the 
Service schools,which operate overseas with generous staffing 
ratios and with an awareness of the problems attendant upon 
migrancy. Those who hold the opinion take into 
consideration two further lines of argument. The first 
is that a geographically stable educational history is 
not necessarily free from educational risk. Turbulence 
can stem from a variety of conditions including poor 
buildings, itinerant staff, reorganisations, weak discipline, 
ill-organised administration, immigrant populations and
low staffing ratios.The Service child is at least spared

l<=the déferions effects of long term schooling in an 
under-privileged area of his home country.

The second argument is that there may well be truth 
in the maxim that 'travel broadens the mind*. This is 
the argument which most concerns the present investigation.
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The Service child may, as a result of his peripatetic 
life, develop:
'....a broader perspective, a more open disposition, 
easier relationships and a greater maturity and 
independence of approach*. (Bettsworth, 1974).
Such optimistic claims for mobility are difficult to 
translate into research objectives amenable to 
quantification. However they serve as a reminder that 
the migrant life of the Service child may not necessarily 
equate with educational disadvantage. There may well 
be * spin-off* benefits from a life involving freqent 
geographical mobility and these may include a better 
understanding of some of the significant facts, concepts, 
principles or relationships which feature in geographic 
learning.
1.4 The Aims of the Research
1.41 Relating the Areas of Inquiry 
If children who have experienced a relatively high 
degree of mobility demonstrate a better quality of 
socio-spatial understanding on some appropriate criteria, 
such a finding would have direct relevance to geography 
education. In the Service context, such a finding would 
in addition contribute in a small way to resolving the 
uncertainties which still exist concerning the risks and 
rewards of Service children's education. Thus the problem 
and its context relate two areas of inquiry.
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Research concerning the effects of mobility is 
limited and findings differ. In the cognitive sphere, 
curriculum subjects such as mathematics, physics, 
chemistry or history are perhaps so structured and 
sequential in character that studies based on tests or 
examinations are unlikely to do other than demonstrate 
relative failure by mobile students. Most attainment tests 
for environment-related studies are of American origin, 
while our own GCE and CSE examinations in Geography 
are closely related to taught material and to specifics.
For the purposes of this investigation there will^need for 
a test to sample qualities which would seem to feature in 
fundamental geographic understanding. It will be seen 
that such qualities involve perception, language and 
thought as well as affective components and learned elements 
of geography.

Significance is a matter of viewpoint and there will 
be need to review current thoughts on objectives in order 
to identify what may be regarded as significant aspects 
of geographic learning. The conceptual revolution in 
geography at University level, together with the impact 
of psychological studies of learning and the influence 
of largely American work on techniques of examination, 
have combined to produce at school level a developing 
conviction that conceptual understanding is more important 
than encyclopaedic knowledge. In geographic education
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the movement of concern is away from ephemeral specifics, 
and toward eternal verities. The nomothetic aspects 
of geography are more iirportant than ideographic descriptions 
of areas (Graves, 1972a)and a growing body of literature 
has sought to define a taxonomy of objectives for geography 
teaching,consistent with the directions toward which the 
discipline is moving. A test conceived in these terms 
could yield results with relevance to developmental issues 
in perception and cognition of the environment, as well as 
to those in geographic education.
1.42 The Effects of the Mobility on Geographic Learning.
On the basis of a test designed to satisfy selected content 
end process related objectives in geographic learning, the 
purpose of the study will be to establish whether there are 
any significant differences in the performance of high 
and low mobility Service children. The nature of any such 
differences will be analyzed and the implications 
considered. The research should shed extra light on 
questions concerning the education of Service children, 
perception of the environment and geographic learning.
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CHAPTER TWO 
REVIEW OF THE PERTINENT LITERATURE

2.1 Studies Relating to Environmental Perception and Cognition
2.11 Changes in the Nature of Geography
Recent changes in the methodology and content of geography 
could be characterized in terms of a simple qualitative- 
quantitative dichotomy but this would do less than justice 
to what has been in many ways a conceptual revolution. In 
recent years the whole methodology of geographical enqi iry 
has been reexamined in the light of ideas generated 
by other sciences. New approaches have made it possible 
for geographers to return to the study of the 
man-environment relationship with fresh conceptual 
frameworks, and new foci for the study of the relationship 
have been defined.

While geography as a science has meant different things 
at different times, the conceptual turmoil of the past 
two decades has been the result of a search for a more 
productive methodology. The effects of models 
inspired by other disciplines and the increased use of 
statistical techniques have combined to bring fresh 
perspectives to old data fields. Movements begun by 
physicists and mathematicians expanded to affect first 
the physical and then the biological sciences and these 
movements are now strongly represented in most of the 
social sciences including economics, psychology and 
socid-ogy as well as geography.
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Although most easily characterised by its emnhasis 
on quantification, the so-called 'revolution* in 
geography is perhaps better viewed as a part of the 
general snread and growth of scientific analysis into 
'a world formerly dominated by concern with the 
exceptional and unique(Burton,1963)• The subject 
had formerly perhaps a preoccupation with descriptive 
characterization and with literary traditions. Variations 
were perceived on the basis of their integration into 
regions, and largely verbal models were supported by 
subjective inference directed toward form-orientated 
theory. The contemporary approach is one which focusses 
on problems, employs statistical methods and tests 
hypotheses. Variations are perceived in terms of space 
rather than place and a variety of models are employed 
in a search directed toward process orientated theory, 
characterized by explanation and prediction.
2.12 Perception of the Environment
Anong the current lines of inquiry in geography one of the 
most interesting and productive is concerned with 
perception. The realisation that activity in the 
environment is determined not only by the form and 
characteristics of that environment butby man's perceptions 
of it, has led to the growth of studies within the wider 
field of what has come to be called 'environmental 
psychology'. Investigations dealing with what people 
judge to be urban landmarks, routes and distances, or
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their preferred shopping and residential areas, are but a 
few of the many concerns within this field for geographers. 
The interest and the relevance of such exercises has led 
quickly to their adoption at school level and a new breed 
of field studies. Moreover for those engaged in geographic 
education, the fundamental premise of environmental 
perception has served as a reminder that even such 
relatively mundane geographic concepts as 'village', 
'population', or 'world' will be shaped by socio-spatial 
experience and are likely to differ quite markedly from 
child to child. For this reason the origins of the present 
research lie in perception studies as well as in those 
dealing with geographic learning.

The nature of perception has been pondered by 
philosophers for centuries. Psychologists have made it an 
area of major relevance within their own discipline and yet 
there is no formally accepted definition.However,as Warr and 
Knapper(1968)point out in the opening lines of their book:

'If psychologists were able to define completely the 
terms central to their study,their work would be 
much duller than it is at present'.

Perhaps from that point of view it is less disconcerting 
to find that books on perception cannot open with a 
complete definition of the concept. For some of the 
works to be discussed,'conception' or 'understanding' 
might be a more appropriate term an5 at times the rather 
free use of the term 'perception'is the source of some 
confusion.
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A generally acceptable definition of perception would 

probably be that it is the process of being aware of 
data through the medium of the senses. However brief 
this or any other definition may be, the concept is a 
complex one, for the total 'image* upom which behaviour 
depends is formed not only from sensual inputs but 
from emotions and from past experiences. Physical stimuli 
become transmuted into social facts because people perceive 
them,define them and react to them differently,in terms 
of their learned or cultural expectations. In other 
words we are all 'brainwashed' by our experience and 
there is consequently a difference between the physical and 
the phenomenological world.
'Seeing, hearing and remembering are all acts of construction 
which make more or less of stimulus, information, 
depending on circumstances'. (Neisser, 1967 p.10).

Environment too can be conceptualised in many 
different ways. It is easy to describe but difficult 
to define, and definitions tend to be rare and of limited 
systematic value. It can be thought of in terms of 
geographical and climatic conditions or of human and 
social stimuli. Thus the word has been used by 
psychologists to designate anything from a laboratory 
to the totality of a community; in fact to anything 
outside the organism which influences its behaviour.
The concept has received little deliberate systematic 
attention from psychologists. It has been an indispensable 
ingredient in behaviour theories but scarcely explicit
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and in many introductory texts its references tend to 
occur for the most part in discussions of intelligence 
and to be centred about the con^lementarity of heredity 
and environment as determinants of this property of 
organisms.

The concept of the environment within the theoretical 
models of psychology may vary in certain characteristics 
but every environment may be defined by reference to 
such properties as dimensionality, complexity, locality 
and continuity, which differ in degree. Some environments 
like those of the typical laboratory experiment for example, 
may be described by reference to a small number of 
dimensions, while others, most commonly of the social 
psychologist, are much more complex.

There is an additional problem for those who follow 
a structural approach and it involves measurement in the 
conceptual or imagined world where the problems are 
fundamentally different from those which the geographer 
conventionally faces. The issues relating real and 
perceived worlds are obviously complex yet work here is 
vital in order that measurements can be made, related and 
interpretated. The relevance of this need was illustrated 
by the work of Golledge (1967) and the perceived and real 
world frameworks were discussed in a behaviour theory 
context by Koffka (1935), Kirk (1951:1963), Chein (1954), 
Lowenthal (1961) the Sprouts (1965) andTuan (1973).
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Koffka (op cit) distinguishes the 'geographical* 
and 'behavioural* environments. The former refers to 
the objective physical and social environment in which 
the individual is immersed while the latter refers to 
the environment as it is perceived and reacted to by the 
percipient. Thus the behavioural environment is an 
organized interpretation of the geographical environment, 
based on recollections, anticipations, perceptual 
distortions and omissions, as well as upon reasonably 
correct perceptions. The point of Koffka's distinction 
was that behaviour can be more meaningfully understood 
if it is related to the behavioural rather than to the 
geographical environment.

In his discussion of the same problem, Sonnenfeld 
specified four distinct and nested environments:

A Geographical Environment 
B Operational Environment 
C Perceptual Environment 
D Behavioural Environment 

His distinctions reflect the contention that:
'We all live in the geographical environment, but 
not all of this is operational; and only a part 
of that which is operational are we aware of; 
and only a part of that which we are aware of do 
we consciously adjust for or react to, or in some 
way accommodate for, manipulate or attempt to 
control* (Sonnenfeld, 1972,pp249-250).
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In presenting these definitions Sonnenfeld was encouraging 
human geographers to view the environment in a more 
discriminating and precise way.

Physical interpretations of environment have been 
most prominently identified with psychological theories 
explaining learning and behavioural development, while 
phenomenological conceptions are found most often within 
perceptually orientated interpretations of behaviour.
The resistance of psychologists over the years to the 
phenomenological approach has been prompted chiefly by 
the conviction that the world of direct experience lies 
beyond the realm of scientific objectification. However, 
the past few decades have brought an increasing recognition 
that the basic data of science are statements about 
observations rather than observations themselves.

Considered in functional terms, environment always 
provides the medium for behaviour and it has always a 
causal texture. Environment and behaviour are therefore 
complementary concepts, the definition of one being 
dependent upon the other. According to theoretical 
persuasion, the direction of influence relating these 
two entities has varied and the press of environment 
upon the organism has been emphasized by some, the role of 
the organism in shaping its environment has been stressed 
by others, while mutual interdependence has been underlined 
by others.
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2.13 The Development of Perception Studies 
Research interest in perception of the environment is not 
limited to geographers. A review by Saarinen (1969) 
considered the range of studies on perception of environment 
in terms of scale, ranging from personal space and room 
geography, through larger architectural space with 
roads and pathways, neighbourhoods, districts in the city, 
to larger conceptual regions, countries and the world.
The most important of these studies outside geography have 
included work on personal space by the anthropologist Hall
(1966) and the psychologist Sommer (1969), the sociological 
studies of neighbourhoods in England by Lee (1968) and 
in France by Bardet (1961), the work by psychologists, 
architects and others on the perception of architectural 
space, the ideas of Barker (1968) and his colleagues on 
ecological psychology, those of Craik (1968; 1970) on 
environmental psychology,as well as the pioneer perception 
study of city planner, Kevin Lynch (1960). In diverse 
fields including architecture, museology, hospital 
administration and ecology there is a common thread of 
concern with environmental problems and planning 
consideration.

It would also be misleading to suggest that the 
concern on the part of geographers for studies of perception 
is only a recent trend. The Sprouts (1965) traced 
the academic pedigree of environmental perception and
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it is clear that the idea of groups of men assessing 
the environment in the light of their wants, skills and 
past experience was present in "cultural relaticism* 
and was commonly used in particular by historical 
geographers. Some of the long term interest is reflected 
in such familiar terms as 'regional consciousness' and 
'cultural appraisal'. More recently there have been 
attempts to refine the analysis of the process of 
assessment and decision making.

Stea and Blaut (1973) suggest that the rapid growth 
in research dealing with perception of the environment 
received its impetus from two client fields each with 
pressing needs for predictive theory concerning human 
interaction with the spatial environment. One of the 
fields was environmental design and the other was 
geography. Both were served by the new area which emerged 
within psychology.

Interest in perception by geographers gathered impetus 
in the 1960's and the stronghold of empirical research 
was initially at Chicago with a concentration on hazard 
studies. An extremely readable and well documented 
review of statements on individual and group perceptions 
of the environment is provided by Lowenthal (1961), and 
Brookfield (1969) and Goodey (1973) have produced useful 
summaries of research.

One of the sub - areas of inquiry exciting contemporary 
interest relates to landscape evaluation and the perception
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of environmental quality. Penning-Rowsell (197371975) 
surveys some forty four landscape evaluation methods 
which have been used in recent years by local authority 
planning departments in Britain. The high practical 
relevance of this particular area within perception studies 
is further illustrated by the fact that delegates at the 
U.N. M.A.B.-Mediterranean Scientific Conference held at 
Montpellier in 1976 urged that studies in the perception 
of environmental quality be included in all M.A.B. project 
activities.

In his review of the quantitative revolution in 
geography. Burton (1963, pl5B) referred to the 'problem 
of perception' and declared that it might soon come to 
merit a place alongside the quantitative revolution in 
terms of providing significant new viewpoints. Downs 
saw the study of geographic space perception as only part 
of the more general trend in modern geography, namely:

'the behavioural revolution, which seems to be 
closely following in the wake of the quantitative 
revolution'. (1970 p.6 8 ).

2.14 Perception Studies a.iid the Behavioural Revolution.
The behavioural revolution to which Downs refers, is 
seen as a new approach to the environment-behaviour 
relationship. It employs more realistic assumptions 
about the nature of man, draws these largely from other 
social sciences and makes man an intervening variable 
rather than an unknown constant. Man does not 'know'
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the world as it really is, but only as mediated through 
the conceptual framework he has. The variable nature 
of man's limitations and capabilities is recognized and 
this replaces the simplifying assumption that man is 
completely informed, infinitely sensitive and rational.

Perception studies in geography concentrate on the 
cognitive understanding that man has of his environment 
and they seek to identify the ways in which this knowledge 
is stored and organised in the mind. One of the principal 
assumptions of the perception approach is that spatial 
behaviour is a function of the image, where the image 
represents man's link with his environment. Man 
consciously responds to his environment as he perceives it. 
The perceived environment will usually contain some but not 
all of the relevant parts of the real environment and may 
well contain elements imagined by man and not present 
in the real environment. The less congruent are the 
perceived environment and the real environment, the less 
likely it is that decisions will lead to successful outcomes

Thus the focus of the research is upon such problems 
as the nature of the image and its relationship to the 
'real world', the processes which influence the 
transformation of the real world into the image, and the 
precise effect of images on decisions, for in planning 
situations the image becomes the controlling link between 
man and his environment.

It would seem that a healthy marriage of geography
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and psychology is taking place for the study of one 
aspect of man - environment relationships. According 
to Kates (1966).

*•..Geography has long dealt with the stimulus 
properties of the environment - weather, topography, 
city form - and the symbolic qualities - space, 
regions, maps. Its research has been organized by 
area, frequently carried out in the field, and marked 
often by generality of vision at the expense of 
precision of insight. Psychology has ignored in 
the main the physical environment, even though it has 
studied intensively the perception and symbolization of 
discrete stimuli. Its carefully controlled 
laboratory research has often been marked by 
precision of insight obtained at the expense of 
ability to generalize its findings. Yet these 
findings and principles may be highly suggestive 
for studies relating man's behaviour to the 
environment in which he lives'. (Kates, 1966 p 26. ).

2.15 The Spatial Scales of Perception Research in Geography 
There have been various attempts to taxonomise perception 
studies. Goodey (1968,b) suggested that there were three 
types of study, namely those concerned with environmental 
perception, with extra-environmental perception, i.e. 
with perception of far places, and those centred on the 
perceptions which underlie approach-avoidance decisions.
In fact, these preferential studies could be considered
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within the scales of the other two levels of the 
taxonomy. Saarinen (1969) reviewing studies, again in 
terms of spatial scale, placed them at world, national 
regional and local levels.

At the broadest, international level, perception of 
the environment is involved in such phenomena as 
ethnocentrism, national stereotypes, zenophobia, national 
attitudes and national character. Klineberg who surveyed 
studies of perceptions and stereotypes in international 
relations defined ethnocentric perception as:

'...the tendency to see and judge external occurrences 
in terms of one's particular ethnic or national 
expectations acquired as a member of a particular 
community. This is what makes it possible for an 
American and a Russian to look at the same phenomenon 
and see it so differently'.(Klineberg,1964,p.95).

Terms such as 'New World', 'Middle East' and 'Far East' 
exemplify ethnocentrism since they imply a particular 
view of the world spaces.

Studies relating to perception at national level have 
included those by Lowenthal and Prince (1964:1965), 
Lowenthal (1968), Gould (1966), Gould and White (1968) 
and Palomaki (1968).

At regional level the most numerous and well 
established studies are those involving perception of 
hazards and the work has been ably summarized by the 
principal researchers. Burton, Kates and White (1968) 
who follow lines of enquiry based on curiosity as to the
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behaviour of people who persistently return to re-settle 
areas devastated by natural disasters. Clearly, as in 
other aspects of environmental perception, the perception 
of hazard whether due to flood (Burton et al,1968;
White,1945) drought (Saarinen 1966), snow (Rooney 1967), 
landslides (Parkes 1969), tidal waves (Havighurst 1967), 
or coastal storms (Burton et al 1965), involves human 
abstraction and generalisation of a complex reality.

On the same spatial sale, though with different 
orientation, are the historical studies such as those by 
Bowden (1969) and Newcomb (1969), which use perceptions 
of environment as a device to explain development or use 
of an area. A closely related theme is that of spatial 
diffusion, that is the spatial dimensions of the 
communication process in the spread of innovations 
throughout a community or region. Most of these studies 
are derived from the work of Hagerstrand in Sweden and include 
those by Gould (1969), Wolpert (1965),and Cox and 
Golledge (1969). The role of perception research in 
relation to development projects is underlined in work 
by Fonaroff (1963) and by Blaut and associates (1959) 
which demonstrates the importance of starting projects 
and related educational programmes at the level of local 
perceptions of the situations.

At the scale of city or smaller area the number of 
studies is lower and this is made clear in the reviews by



29

Punter (1968) and Goodey(1973). The technique 
advanced in the classic study by Lynch (1960) was 
to provide input for the comprehensive design of cities.
By having a person sketch a map and describe the parts 
felt to be most distinctive, an individual image of the 
city is obtained. Lynch argued that cities have according 
to the character of their lay-out, a high or low degree of 
* imageability*, i.e. power to evoke an image. The value 
of this image is seen in terms of its role as a general 
frame of reference within which the individual can act.
The image can be reconstructed by research in terms of 
basic elements, namely Paths, Edges, districts. Nodes 
and landmarks. The essence of the Lynch thesis was that 
cognizance taken of these differentiating elements for 
planned urban development and redevelopment, can structure 
the environment in such a way as to give it high 
imageability. In other words such planning, further 
-reinforced through the deployment of effective maps,signs 
and direction-finding machines throughout a city, makes the 
environment sympathetic to image development.

Because cities and other macro-environments cannot 
be perceived as entities, impressions of their form must 
be constructed from time integrations of sensory inputs.
As an output mode, for the overt responses of subjects. 
Lynch chose to use graphic maps, reproduced from memory 
and the 'mental maps' he depicted were so appealing that 
cognitive representations came to be almost equated with
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such graphic outputs. The technique, preceded in some 
ways by the work of Trowbridge (1913) and Gulliver (1908) 
was subsequently applied at different scales by many 
others including Saarinen (1970) Bunting (1967),
Doeppers (1967), Zannaras (1968), Horton and Reynolds(1969) 
and Golledge et al (1969).
2.16 Mental Maps.
The concept of mental maps has received a major share of 
attention in geographic studies of perception. It is 
a term used for the mental representation of space by 
which man orientates himself (Gould,1966). People 
representing many different disciplines deal vrith 
perception studies but geographers differ from others by 
contributing the important element of spatial analysis 
and Gould's work was an important example of the application 
of such analysis to the field of perception studies.
His paper has generated as much thought, research and 
controversy as any other in modon geography.

If human behaviour is dependent on the individual's 
cognitive map of the spatial environment then the form 
in which spatial information is stored is one of the crucial 
issues in perception research. Normal everyday behaviour 
including the journey to school, movement through a buildng 
or the giving of directions to a stranger are all 
impossible without recourse to some form of cognitive 
representation, and conscious introspection can provide 
some clues as to the personalized character of the images.
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The term *mental map' implies that people preserve 
the relative location qualities of environmental data 
as a map. However, it has been observed that:

'Although the map is a good model for geographers 
it does not follow that it is equally valid as a 
model for the mental ordering of environmental 
data'. (Downs,1968,p.17).

In many ways the mental map is hypothesized as containing 
features found in the environment but there are major 
differences. The cartographic map is static whereas 
mental maps are seen to be dynamic, with points viewed 
and altered in value. In other words, when mental maps 
are discussed the interest is upon cognitive representations 
which have the functions but not necessarily the physical 
properties of the familiar cartographic model. The 
sketches in Figure I suggest in a lighthearted way some 
of the variations implicit in this concept.

The cognitive representations are given a bewildering 
series of labels including 'cognitive maps','images ' 
'perceptions' and 'topographical schema' as well as 
'mental maps' and the terminology reflects the difficulty 
of access to this mechanism. There is doubt for example 
as to whether mental space is really continuous. Lee (1964) 
assumed that it was, but from a study of Lynch's maps 
for example one could argue that space images are 
fragmented and discontinuous with mental space consisting
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of a series of networks, related to nodes representing 
important points, and links forming routes.

This particular field of interest is concerned 
with what Downs and Stea(1973) refer to as the 'cognitive 
signatures'. The way in which spatial information is 
encoded and decoded gives rise to a set of operations 
called the 'signature' of a given mapping code. The 
conventional map signature for example is dependent 
upon three operations;

a. rotation of point of view to a vertical 
perspective

b. change in scale
c. abstraction to a set of symbols.

It seems likely that cognitive representations may employ 
a variety of signatures simultaneously, some aspects 
of our cognitive maps may indeed resemble a cartographic 
map, others depend upon linguistic signatures and others 
Upon visual imagery derived from eye-level viewpoints.
Our spatial models include those relating to purely 
designative perceptions, including location,topography, 
climate, and those based on appraisive non-locational 
perceptions. They would appear to vary in specificity 
and to have a hierarchical structure which acts as a 
referent, for example in our communications with others. 
Thus in giving directions to a stranger we relate our 
directional cues to only the broad framework of the area 
and omit reference to detail which would confuse and 
distract. Similarly while railway topological maps are
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presumably intended to make routes appear to be shorter 
and more direct than they are in reality, the distortion 
of geographical fact also serves a real purpose, since 
the maps probably conform more closely to the schema of 
the average traveller than would the cartographer's accurate 
maps. In other words, the traveller can probably turn 
this sort of schematic map into a mental model which 
meets his psychological needs because it is already in 
the 'right form'.
2.17 Structural, Evaluative and Preferential Perception

Studies in G e o a r a n h v . __________________________
The reference to mental maps is a reminder that although 
perception studies can be classified in terms of their 
areal scope, a typology based on approaches can be 
more useful. Bordessa (1969) identified four related 
and overlapping research channels, namely environmental 
perception, attitudes and responses to environment, 
environmental space preferences, and environmental 
perception and behaviour. Downs (1970) reviewed some of 
the major studies of perception in geography in terms of 
three major approaches, the structural, evaluative and 
the preferential.

Those who adopt the structural approach are generally 
concerned with establishing the fundamental components 
which make up the perceived world and this form of 
analysis is typified by the work of Trowbridge (1913), 
Lynch(1960) Lucas (1964), Appleyard, Lynch,and Myer (1964),
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Lee (1964 a and b), Steinitz (1967), and Heinemeyer(1967), 
Research under the heading of structure is faced 

immediately with the need for agreement upon measurement 
techniques for the so-called 'real world' in order that 
comparisons between subjective space and objective space 
will be consistent and meaningful. Beck refers to the 
real world as objective space, which he defines as:

'...the space of physics and mathematics, measured 
by universal standards along dimensions of 
distance, size, shape and volume. (1967: p.21).

Those who follow the second approach are concerned with the 
evaluative bases upon which people make their decisions.
They are interested in what people consider to be important 
about their environment and in how they assess relative 
importance. These bases are clearly a sub-set of the 
structural components of the perceived world and are 
closely related to attitudes. Workers including White(1945), 
Burton and Kates (1964 ), Saarinen (1966) Rooney (1967) 
and others of the 'Chicago School' have followed a 
theme seeking measurement of the probabilities that 
people attach to the occurrence of certain environmental 
phenomena which might affect their lives. Other studies 
which illustrate the evaluative aspects of perception 
include those by Denham (1968) who explored attitudes 
to the amenity role of the countryside with reference to 
the Peak District National Park, and Sonnenfeld(1966;1967)



36

who, in his Arctic study, tried to develop a means for 
studying environmental sensitivities, attitudes and 
preferences.

A third possible approach which is by the analysis 
of preferences, can be viewed as an indirect method of 
deriving answers obtainable on evaluative bases. One 
of the major problems in perception studies is in the 
selection of taxa or indices which will reflect perception 
of certain elements of the environment and yield results 
which can be related to practical issues. Gould's 
mental map (1966 ) employs residential desirability under 
settled family conditions as his parameter, which is 
regarded as a generalisation of such perceived environmental 
elements as climate, scenery, salubrity, economic health 
and accessibility. He treats this parameter cartographically, 
using principal components analysis to dèsal with the problem 
of generalising from a mass of individual ranked preferences. 
The resultant mental map is capable of being related to 
actual data on such matters as migration, investment 
and land valuation.

The relevance of preferential studies was illustrated 
by Gould (1969b) from the results of a perception survey 
carried out on a limited scale in Tanzania. Noting that 
developing countries are faced with the problem of allocating 
scarce, trained personnel, he suggested that a 
perceptual map could reveal the location of attractive
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and unattractive areas and that a levelling of the 
surface by the variable allocation of salary incentives 
to unattractive areas might be a solution to manpower 
problems,

Wolpert (1965) used the concept of preference to 
construct a model of migration based upon the unequal 
attractiveness of space in which migration is a function 
of the attractiveness of a place, the perception of it and 
the nature of the perceiver.

In general two types of preference study have 
emerged. The school at Pennsylvania has been concerned 
with residential preferences for sets of locations. Thus 
Gould (1966;1967) investigated residential preferences 
for the states of U.S.A., districts of Ghana and countries 
of Europe, and with vihite (1968) for countries of Great 
Britain. Doherty (1968) was concerned with residential 
preferences for a selection of American cities, whilst 
Goodey (1968a) also looked at residential preferences for 
American states and at trips to European countries. A 
second school of interest has sought to elicit preferences 
for type areas rather than specific locations. Petersen
(1967) studied preference for residential neighbourhoods 
of different visual appearances. Michelson(1966) was 
also concerned with alternative environments within cities, 
whilst Johnston (1968) investigated the relationship
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between preferences end neighbourhood prestige.
Clearly investigations made on the basis of 

expressed preferences must again include relationships between 
the preferred world and the real world, the perceived 
world and the perceiver.

In all this work, descriptive and analytical it 
becomes evident that this is an extremely difficult 
field of behavioural research. Although the significance 
of perception emerges from all types of research the manner 
in which it operates often fails to emerge clearly 
except in restricted contexts (Kates, 1970 ) ,
2.2. PSYCHOLOGICTHEORY m P  ENVIRONMENTAL PERCEPTION
2.21 The Need for Guidance from Psychology

As far as the strategic aspects of research are 
concerned one has to consider the nature of the theory to 
be developed and relate this to theory in the other 
social sciences. Harvey (1967) argues that one can 
consider the postulates which form the bases of theory 
as being either indigenous or derivative. Most of the 
work on geographic perception uses derivative postulates 
from other disciplines. The interests which have been 
reviewed are in a field closely related with what may 
be referred to as environmental psychology where one 
would expect assistance or guidance from psychologists 
if one accepts Kaplan's belief that:
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'...in the world of ideas there are no barriers 
to trade or travel. Each discipline may take from 
others, techniques, concepts, laws, models, theories 
or explications - in short, whatever it finds useful 
in its own inquiries'. (1964,p.4).
However, Cattell (1966), Sanford(1965) and Wohlwill 

(1966) have been among those who have lamented the basic 
lack of involvement by psychologists with what other social 
scientists consider to be fundamental research problems. 
Craik who also argued that psychologists should offer 
more in this field wrote:

'If the subtlety of reactions to everyday physical 
surroundings has been one factor in hampering the
development of behavioural science research....
then the psychologist, if anyone, should be able to 
make a contribution. Responses are, after all, the 
business of the psychologist'.(1968 p.34). 
Psychologists start from the assumption that human 

behaviour is 'law responsive' and that behaviour is the 
result of the interaction of the individual with 
environmental stimuli. However as we have seen, even 
the conceptualizations and definitions of environmental 
stimuli are difficult and complex, and given stimuli 
can rarely be isolated and properly investigated. 
Furthermore the interaction between the individual and 
the environment cannot be thought of in terms of a simple 
stimulus-response formulation since an individual's
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interpretation of a situation is an always present 
intervening or mediating variable. This makes prediction 
and the demonstration of law responsiveness relatively 
imprecise.

Psychology occupies an unusual position in relation 
to other sciences. While chemistry has known laws 
governing the interaction of elements, natural history 
supplies basic data for the theories and applications of 
biology, and geological science is based primarily on a 
first-hand examination of what it finds in nature. 
Psychology is lacking such a substantive naturalistic and 
descriptive framework. It has amassed a body of knowledge 
concerning human behaviour in clinical and experimental 
conditions under which the experimenter controls the 
environment and looks for behavioural correlates. From 
this circumscribed basis, more complex forms of behaviour 
are explained in terms of a reduction to the basic 
molecular processes.

Whatever their approach, psychological theorists 
are concerned with what are essentially verbal problems, 
for which in answer form, there is as yet, no orthodoxy 
or fiat. Each plausible theory can be made to fit the 
hard core of available experimental data. It is therefore 
easyto sympathise with those who have expressed 
disappointments over the contributions from psychology, 
or even with those who have aopted a cynical line of 
attack. Martin Mayer (1961) for example asserts that
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the present confusion among educationalists arises 
from the even greater confusion which exists among 
psychologists.

It can be argued that there are on the one hand 
interesting but highly verbal theories of learning, 
behaviour, and personality, generally too imprecise to 
be productive and on the other hand, more rigorous 
theories of psycho-physics based upon closely controlled 
laboratory experimentation, too artificial to be satisfactorily 
related to 'real-life' situations. Small wonder then that 
models of perception should take varied forms.
2.22 Models of Perception

A good introductory survey of the psychologist's knowledge 
of perception is provided by Vernon (1962) and the link 
between the psychologist's and geographer's concern 
with this interest is discussed by Abse (1966),
Wells (1965) and Prokop (1967).

Despite theoretical differences, the behavioural 
model common to the social sciences is basically one 
which describes man as a being engaged in the search 
for order. In the search for this order, which is 
rational as well as physiological and temperamental, 
man arranges the components of his perceptual field 
into frameworks consistent with categories that are 
acceptable to him. However the views taken of this
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broad model are as varied with regard to perception as 
they are for behaviour generally. Man may be seen as 
a 'complex information processing system' in which 
the information inputs are converted into messages which 
in turn act as the bases for decisions, (March and Simon 1958). 
The resultant messages and images form the points of 
contact between the individual and the environment, in an 
interface which Beck (1967) refers to as 'ego-space'.
Bevan (1958 p.34-37) suggested that perception was a 
function of four sets of variables, the stimulus input, 
the receptor functions end two non-sitnational variables 
relating to motivation and experience. Forgus (1966) 
presents a model of perception in terms of a communication 
channel with an informational input in the form of 
stimuli and an output of responses. He sees lack of 
correspondence between the encoded input message and 
the decoded output message as being the result of 'noise'
(from another input source or from irrelevant sets in the 
organism), and of sets in the organism which modify the 
encoded message before it is decoded. These factors 
result in individual differences in perception and would 
seem to be synonymous with Bevan's non-situational 
variables. Downs (1970) conceptualizes the factors, which 
cause people to view the same segment of the real world 
differently, as a set of filters, part physiological, 
part psychological.
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Considerable attention has been paid to the ways 
in which perception relates to external stimuli and to 
inner feelings, drives, stored experiences and to cultural 
and group attitudes, for psychological rather than the 
physiological filters underlying perception are likely 
to be more important in explaining lack of congruity 
between the perceived and 'real' worlds. These psychological 
filters are seen to include some form of Gestalt or pattern 
seeking function (Kirk 1963; Beck 1967). Others include 
language (iVhorf 1940), social class (Williamson, 1962), 
personal values (Postman et al 1948; Bruner and Goodman 
1947) and culture (Spoehr 1956). These filters are not 
seen as being independent in their operation and present 
complex problems in their effects.

Lowenthal's wide ranging review of the field of 
perception in psychology acted as an inspiration for later 
research. By bringing together much data on cultural 
variations in perception and by providing a well-digested 
introduction tothe psychological literature on perception 
his paper was a valuable bridge between the older and 
the modern approaches to perception in geography. He 
pointed out that the most direct and simple experience 
of the world is a composite of perception, memory, logic 
and faith, conceptual as well as sensual and that:
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*.•.perception itself is never unalloyed; 
sensing, thinking, feeling and believing are 
simultaneous, interdependent processes*.(1961,p251).

2.23 Shared Perceptions of the Environment 
Although individually unique, we share with our fellows a 

base-level of experience constrained by physiological 
capacities. Physical and biological circumstances restrict 
our perceptions and in time and space we perceive only one 
of many possible structures (Ifhitrow 1955; Von Uexkull 1926).
The perceptual powers and central nervous systems of many 
species are markedly different from our own in both quantity 
and quality,and other creatures experience in effect other 
worlds than ours. (portmannl959; Griffin 1953; Wells 1961).
The human individual cannot grasp more than a fraction of the rea 
world and while we live in a world of tremendous 
complexüy with stimuli potentially capable of conveying 
a vast amount of information, there is need for a process 
of selection without which our attention would be over
loaded (Miller,1956). Our scanning systems therefore, 
although complex and adaptive, represent merely more 
flexible selective processes utilized by other animals.
An example of highly specialized selectivity at subhuman 
level is provided by the frog, the visual system of which 
selects only elements of vital importance to it, namely 
large shadows which darken its horizon, small black specks 
which cross its path, and reflected light from bodies of 
water (Muntz 1964).
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Because of its style of selectivity, the human 
brain creates only one of many possible worlds, for if 
every item in the environment were to be represented 
in perceptual experience, we would require physical 
equipment combining the powers of microscope, telescope, 
camera and every other instrument of observation (Mace 
1962 p.21).

Perfect congruity therefore between the real world 
and the perceived world is not possible nor would it be 
desirable. Our perceptions may be objectively incomplete 
and inexact but total awareness is perhaps less conducive 
to survival than is the power to filter the stimuli 
according to purpose and invoke possibilities. We survive 
more effectively by not paying close attention to all 
available stimuli but by scanning superficially and by 
seeing things not only as they are but also as they might 
become (Boulding 1961). The human adult can differentiate 
spatial and temporal structure and can extrapolate the 
trajectories of spatial displacements, for whereas 
empirical time is irreversible, rational time can be 
manipulated and it plays a prominant role in the power of 
prediction.

A human being perceives the world through all his 
senses simultaneously and the information potentially 
available is immense. In his daily projects however, 
only a small portion of his innate power to experience, is 
called into use and the sense organ which is given special 
exercise varies with the situational context, the individual
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and his culture. Although touch, the haptic sense, 
provides him with a vast amount of information his 
auditory sensitivity is not especially acute. He tends 
moreover to neglect the olfactory sense and his ideal 
environment would seem to require the exclusion of all 
'smells*. Of the traditional five senses, he is most 
consciously dependent upon sight. Yet from our intuitive 
belief that visual information is predaninant it is easy to 
ignore the integrative nature of cognitive processes 
related to spatial information. The visual, tactile, 
olfactory and kinaesthetic sense modalities combine 
to give an integrated representation of any spatial environment. 
The imageability of the seaside, dock area, countryside 
or city street is not solely the result of the way they 
look, Held and Rekosh (1963) demonstrated that 
sensori-motor interaction ! with the spatial environment 
is necessary for correct perception and for experiencing 
the world 'as it really is'.

While animal behaviour is largely innate, structured 
and sequential, human behaviour is everchanging, adaptive 
and teleological, being dependent upon learning to a far 
greater degree than is the case for animals. We are not 
born with a fully functioning nervous system, and the 
relatively slow establishment of cortical connections and 
activities is perhaps a defence mechanism against too sudden 
an exposure to outside stimuli, which could induce breakdown
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in the cortex. The elaborate nature of the latter in 
its full maturity, accounts for the complex behaviour of 
man in contrast to other animals. We are so used to seeing 
things in our accustomed way that it is surprising to 
learn that many tricks have been learned. The phenomena 
of perceptual organisation, depth perception and the various 
constancies of colour, brightness and shape lend themselves 
to convincing experimental demonstrations and there is by 
now,considerable agreement over what a subject perceives 
in a given situation. There are disagreements however over 
explanation of the underlying processes and one of the 
traditional problems of visual perception has been the 
gestion of whether abilities to perceive the spatial 
aspects of our environment are learned or innate. This is 
but one facet of the familiar nature-nurture controversy 
encountered in relation to other aspects of behaviour , 
where most contemporary psychologists believe in a fruitful 
integration of these traditions. Both innate and learned 
factors contribute to our abilities to perceive aspects 
of the environment and while perception of figure-ground 
relationships, colour and depth appear to be largely innate, 
perceptions of form appear to be built up through experience 
(Dember .1960; Graham et al 1965; Hochberg 1964;
Forgus,1966; Gregory,1966; Solly and Murphy 1960). We
know for example that people who are blind from birth as 
the result of congenital cataracts and who have their sight
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conferred in later life by surgery, are barely able to 
recognize objects, far less to see them three-dimensionally. 
Typically, several months pass before they are able to deal 
with visual perception in any really useful way. They have 
to learn the significance of the distribution of light and 
shadow in the recognition of solids curves and relief.
Thus apart from the ultimate physiological constraints upon 
our powers of perception, experiencing the world more or 
less as others do, depends on maturation, end learning.

The greater part of the work by Piaget, the developmental 
psychologist, has been based upon the premise that the very 
young,like the very ill,are unable to discern adequately 
what is and what is not, and Piaget and co-workers have 
traced in children the development of perceptual and 
conceptual objectivity. Thus in terms of general powers 
of perception it has been established that during the 
course of early life, we learn to perceive more, and to do 
so with greater accuracy. (Brian and Goodenough,1929;
Cook,1931; Ling, 1941; Piaget and Inhelder,1956).

As members of the same species we are constrained 
to see things a certain way and the philosophical problem 
of the 'real* as opposed to the perceived world must be 
set aside in favour of the assumption that whatever its 
defects, there is a shared view of the world which must be 
essentially well founded (Russell i960.) and the way in which 
we come to discriminate between objects must rest partly
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upon discriminable features of a relatively stable kind 
in our experience. That we distinguish between cats and 
dogs may be due to certain social conditions; that we 
can so distinguish has something to do with cats and 
dogs (rring,1975).The fact that the human species has 
survived so far, suggests a general ground of intelligibility, 
that is a reasonable correspondence between the environment 
as it actually is and as people conceive it to be.
Moreover it is assumed that most of the earth's 
inhabitants possess at least the rudiments of this 
consentient world picture and that above this basic level 
there is a consensus that is scientific, cumulative and 
theoretically communicable. The effects of communications 
media have made more and more people privy to the elements 
of the world's geography, expanding horizons and the 
environment so rapidly,that the concept of a world common 
to all expert ents has some foundation and we must accept 
that the environment of the social psychologist is a 
'common-sense environment' constituted of actual events 
in a real and common world.
2.24. Group Differences in Perception
It can be argued that in some ways media provide fresh 
sources of perceptual distortion. For example Cole and 
VThysall (1968) found that the information sources they 
investigated, tended to amplify the importance of the local
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area and reduce the importance of other regions, while 
Goodey (1969) demonstrated similar distortions. Certainly 
there are already differences in the conceptual schema, 
the economic, ethical and aesthetic values and therefore, 
perceptions of population groups. People in different parts 
of the world look different, behave differently and 
according to most psychologists they think and even perceive 
differently. There is a relationship between what and how 
we know, and those who manage and organise what and 
how we learn. Each social system organizes the world in 
accordance with its own particular culture, for there is 
no natural or best way to classify phenomena, all taxonomies 
being useful rather than true, so that a grouping of supreme 
importance in one culture may have no relevance in another.
We know for example that methods of orientation (Kluckholm 1954) 
as well as apperception of shape (Herskovits,1958), colour 
(Ray, 1952 ;1953), and territoriality (Hall,1959;1960) are 
all culturally conditioned.

Group differences in perception are reflected in 
ethnocentric views of the world. Human beings, individually 
or in groups, tend to perceive the world with 'self* as 
centre. Egocentrism and ethnocentrism appear to be 
universal human traits. The individual however is dependent 
on others for biological survival and psychologicoL comfort 
and:

'egocentrism is a fantasy that manages to survive the
challenges of daily experience'. (Tuan,1974,p.30)
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Unlike the individual, a group can be self-sufficient or 
at least delusions of self-sufficiency are easier to 
sustain. The ancient Egyptians, cut off from their peers 
by desert or sea,took it for granted that they were 
superior to the peoples they encountered beyond the rims 
of the Nile valley. Modern nations too maintain an 
ethnocentric view of the world despite the knowledge that 
they are not alone in making the claim.

Many group differences are environmentally shaped.
All aspects of the environment assume prominence for us 
only in so far as they are related to our purposes 
(Cantril 1960) and these are in turn closely related to our 
environmental experience. Thus we would scarcely expect 
the average West European to be capable of fine discriminations 
for types of snow surface, unless he happened to be a 
member of the winter sports fraternity, who have apparently 
generated almost as many words for snow as have the Eskimoes 
or Lapps. In modern society, man comes to rely more and more 
on sight, and space is for him a frame or matrix for 
pictorial objects. Yet for the Eskimo, space is not 
pictorial or boxed in but something creating its own 
dimensions moment by moment. In severe winter conditions 
with horizonless days when sky and earth merge, the Eskimo 
lives in an acoustic-olfactory space and he must depend 
on the shifting relationships of snow contours, on the
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types of snow, wind, salt air and ice crack (Carpenter 
et al,1959).

Other differences are linguistically shaped.
Language plays a significant role in evolving and 
crystallizing ways of thinking about, and of viewing the 
world. The member of a particular cultural and language 
community acquires as he grows, the linguistic patterns, 
the particular ways of thought, the modes of classification 
and organisation and the concepts of his community. He 
will therefore share their ways of viewing the world 

"Linguistic patterns...direct perception and 
thinking into certain habitual channels * (HcxLjsr, 1953,p,560) 
Language is a means of communication, denending upon 

words,which uttered or written, are symbols i.e. patterns 
of stimulation which are meaningful and which signify 
something other then themselves. Thinking consists of a 
sequence of symbolic processes that represent past 
learning and experience. These may be images or implicit 
muscular responses or words and concepts. There are 
moreover various levels of thinking, but at the directed, 
intentional level, thinking is usually attempting to solve 
some "problem", and such thinking is motivated, is affected 
by set and by subconscious factors, and may reach a 
solution by rote, trial and error, insight or by reasoning.

There is clearly a close connection between the 
capacity to use language and capacities covered by the verb 
"to think" (Vigotsky, 1962 : Luria, 1976). In many thinking
situations the activity can hardly be distinguished from 
skilful use of language and most of us have recourse
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to sub-vocalisâtion in self regulatory activities where 
the stimuli need strengthening and where for example 
we have need to skim our way quickly through the 
"Thirty days hath September...." jingle, in order to 
satisfy ourselves that there are thirty days in June.

That thought cannot be simply identified with language 
however would seem to be supported by the fact that we 
often have to struggle to find words to capture what our 
thinking has already grasped. In addition the study of 
speech disorders due to brain injury or disease, suggest 
that patients can think without having adequate control 
over their language. Moreover much of the laboratory 
experimentation carried out with animals by psychologists, 
indicates what might be described as 'insightful behaviour* 
is not dependent on language skills. Thus the view that 
we are all intellectually prisoners of the language we 
speak may not survive systematic psychological investigation 
but the premise that language affects cognition cannot 
be dismissed, for evidence does indicate that language 
influences memory in terms of the encoding system. The 
codability (Brown and Lenneberg 1954; Lenneberg and Roberts 
1956) and communicability (Lantz and Lenneberg,1966;
Lantz and Stefflre 1964; Steffire,Vales and Morley, 1966) 
of colour has been systematically related to colour 
recognition memory.

Language clearly extends enormously our environment
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and our behavioural possibilities. Through words, which 
constitute what Pavlov called a 'second signalling system'
(1955) man learns to react to the meaning of his environment 
and not merely to what is perceptually dominant. He is 
freed from his immediate temporal environment and can 
relate himself to the past and future as well as to the 
present. He is able to organize information in a 
codifiable form. The link between language and thought is 
seen by many psychologists as the development of increasingly 
complex concepts. Piaget's work recognizes that the 
development of a child's thinking is intimately bound up 
with the progressive socialization of his language so that 
he first learns to do things, then to speak about them and 
then to think about them logically. The model of cognitive 
development which Bruner proposed places perhaps greater 
emphasis on the role of language. Bruner was careful 
however not to assert that language moulded our view of 
reality but rather that language and other symbolic activities 
share a common basic root. He suggested that:

'for the child to use language as an instrument of 
thought he must first bring the world of experience 
under the control of principles of organisation that 
are in some degree isomorphic with the structural 
principles of syntax' (Bruner,Olver and Greenfield,1966,p47 

Thus initiation into language is seen necessarily as 
initiation into ways of thinking and ethnologists have
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shown in detail that the vocabulary of a community 
reflects in its classification of things the practical 
activities of the group in dealing with those things.
The strongest formulation of this hypotheses was by Whorf; 

'We dissect nature along lines laid down by our 
native languages...We cut nature up, organize 
it into concepts and ascribe significances as we 
do, largely because we are parties to an agreement 
to organize it in this way - an agreement that holds 
throughout our speech community' (1940,p.213) 

similarly;
'by growing up in a certain language, by thinking 
in its semantic and syntactical grooves, we acquire 
a certain more or less uniform outlook on the world... 
Language shapes end fashions the frame in which 
experience is set, and different languages achieve 
this in different ways'.(Waismann,1952 p.2).

Support for different forms of what is generally referred 
to as the VOiorf-Sapir hypothesis, can be seen in studies 
by Hoijar (1951) and Carroll and Casagrande (1958), which 
centre on the Navajo language.

While there is considerable debate in this area 
concerning the strength and nature of the role played by 
language in perception and cognition, there can be little 
doubt that the structural aspects of language at least 
influence ways of lookhg at the world, so that a concept
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which comes naturally and easily in one tongue may require 
awkward and tedious circumlocation in another. Thus 
for some cultures as for some individuals, the perceptual 
world may be impoverished or enriched by their linguistic 
one. (Hardin,1950). One might expect group differences in 
the perceptions of those who belong to sub-sets of 
ethnological or linguistic groups and the work of 
sociologists and social psychologists is essentially based 
upon the different behaviour patterns of such groups.
2.25 Individual Differences in Perception 
While we share certain common physiological constraints 
and cultural influences, personal impressions of the world 
are highly individual. The private world is more complex 
than the one we all share, for it is ideosyncratic in time 
and space, each individual carrying to a perceptual - 
situation, his own personal characteristics, including 
sensory abilities, intelligence, interests and temperamental 
qualities,which colour his perceptual responses (Vernon 
1952: Witkin et al 1954). Each individual operates
within a separate psychological environment or life space 
(Lewin 1936), which has had a career of its own and our 
perceptions are shaped not only by what we experience now 
but also by our past and what we were as children.
Ever^^hing we know about an object affects the way in 
which it appears to the eye and no object is apt to seem
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quite the same to any two percipients.
Even when we scan a restricted environment and do 

so in debilerate fashion, it appears that we overlook 
some detail and prerceive a great deal imconpletely 
or incorrectly (Thouless,1931: Adrian 1947). Thus by 
way of illustration the chances are that least one of 
the four spelling errors in the last sentence was overlooked 
by the reader. It has also been established that we do 
perceive more and more correctly when we have received 
special training and when we are interested in what we 
are doing (Postman, Bruner, and McGinnies,1948: Vernon 
1962). In practice v;e seldom differentiate among things 
until we have a personal interest in them and just as 
mankind's best conceivable world view is at most a partial 
picture of the world, measured consciously or unconsciously 
in terms of significance to man '(Hartshorne,1960), so too 
fee each individual, intent or purpose modifies the 
character of the perceived world. Perception is an 
activity, a reaching out to the world and sense organs 
are minimally operative when they are not directed by 
purpose.

Information is further edited and distorted by 
feeling, for as Santayana wrote:

'Had OUT perceptions no connection with our 
pleasures, we should soon close our eyes on this 
world'. (1955 p.3)
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The desert landscape holds little beauty for the traveller 
dying of thirst and mountain snows will have little 
attraction for the climber freezing to death. In 
other words the circumstances of observation, including 
our momentary state of feeling, affect our perceptions 
of the environment and our recalled images.

The recognition that people perceive the same stimulus 
conditions differently in some situations is universal,but 
understanding of the sources of variance is still lacking. 
Two sources of perception variations can be identified; 
intra-personal variation and inter-personal variation. The 
ability of a particular respondent to perceive the content 
of specific districts of a city accurately and other 
districts less accurately,would seem to be explicable in 
terms of the nature of the districts. It can be suggested 
that factors such as the location of districts relative to 
the percipient's residence, size and shape of district, 
and complexity and stability of district through time, 
might explain many intra-personal variations,and these are 
the suggestions explored by those who adopt structural 
approaches to research in environmental perception.

The explanation for inter-personal variations in the 
perception of the same set of stimulus conditions must be 
sought in the attributes of the respondents and is clearly 
part of the wider problems concerning behaviour. The 
articulation of environmental perceptions requires high 
graphic or verbal skills and it is perhaps the artist, poet
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and novelist who provide us with the most detailed and 
finely shaded reported perceptions from which relatively 
permanent attitudes to the environment are evident 

'All my early memories are of forms and shapes 
and textures - moving through and over the West 
Riding landscape with my father in his car, the hills 
were sculptures; the roads defined the form.
Above all, there was the sensation of moving physically 
over the contours of fulnesses and concavities, 
through hollows and over peaks - feeling, touching, 
seeing, through mind and hand and eye. This sensation 
has never left mo. I, the sculptor, am the landscape.
I am the form, and I am the hollow, the thrust and 
the contour*. (Barbara Hepworth,1970 p.9).
Lowenthal in his review of perception's role in 

geography declares that;
•All types of experience, from those most closely 
linked with our everyday world to those which seem 
furthest removed, come together to make up our 
individual picture of reality. The surface of the 
earth is shaped for each person by refraction through 
cultural and personal lenses of custom and fancy.
We are all artists and landscape architects, 
creating order and organizing space, time and 
causality in accordance with our apperceptions 
and predilictions*, (1961 p260).
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The essential and redeeming characteristic of man is 
that he knows his experienced world to be limited and he 
can through technology, education and discourse, 
extend his images far beyond the bounds of direct sensation 
and overcome the separateness of individual experiences.
2.26 Perception and Traditional Theories of Behaviour

Problems concerning perception are closely bound up 
with those relating to behaviour, traditional approaches 
to which can be classified on a threefold basis into Field, 
Connection or Purposive theories.

Field theorists are interested in the world as experienced 
and regard the physical world as having a certain 
organisation, loose or compact, while the experienced 
world is regarded as being always more structured, compact 
and stable. The emphasis therefore is upon the organized 
nature of experience. Within this group. Gestalt and 
Topological theories exhibit some differences. For the 
Gestalt psychologist (Wertheimer, 1923; Koffka,1935;
Kohler,1925),perception is of paramount concern in explaining 
how we come to have the * sameness* of experience when the 
precise physical events are never quite the same.
Topological psychology on the other hand, pioneered by 
Lewin (1936) is a particular kind of field psychology, 
emphasizing behaviour more than experience end makes 
greater use of motive or drive than does classical Gestalt 
psychology. The Gestalt psychologists pioneered the
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investigation of environmental perception. Although 
later work (Attneave, 1954 ; and Hochberg and McAlister, 1953) 
has convincingly demonstrated that perceptual organization 
is more a matter of information processing and * cognitive 
economy* than of innate properties of perceptual 
machinery, the empirical findings of the Gestalt 
psychologists still stand.

Connectionists assume the existence of some link, 
association, tendency or connection between the situation 
acting upon an individual and his behaviour, i.e. between 
a stimulus and the response. They attempt to explain 
why such tendencies become established and how they acquire 
different strengths. Behaviourism (Lashley,1929) 
represented an extreme form of Connectionism while theories 
of Substitution (Guthrie,1952), Effect (Thorndike 1932), 
and Reinforcement (Hull 1943), are modifications,all related 
to the concepts of conditioning explored by Pavlov (1955). 
Although Skinner (1950,1954) had a marked dislike for 
broad theories, his work relates most closely to the 
Connection or Association theories. In adopting the 
operant learning method to human classroom learning, 
through the medium of teaching machines, he provided an 
analysis of the learning situation which had the merits of 
offering realistic techniques to the teacher and falsifiable 
predictions to the research worker. His work is an 
illustration of the fact that experimental findings 
can often be put into practical use even before agreement
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has been reached at theoretical levels. The operant 
school of psychology which had its genesis in Skinner's 
first major publication (1938) exemplies a non-cognitive 
viewpoint for development. VJhile it stressed the 
environmental control of behaviour it paid little 
attention to the spatial aspects of environment

In Purposive theories the emphasis is on goals. The 
purposivist is impressed less by the constancy of perception 
than by the constancy of behaviour. He would point out 
for example that the lighting of a match can be achieved 
by a wide variety of movements and would argue that only 
the concept of 'goal-striving* would explain the controlling 
influence of a result not yet in existence. For writers 
such as Tolman (1932) constancy is exhibited then by the 
fact that the individual meets his needs by making use of 
whatever means are convenient at the moment. Psychoanalytic 
psychology may be viewed as a particular form of purposive 
psychology in which it is assumed that the individual has 
rival and conflicting urges or purposes and that internal 
resolution of these, produces much of the interest and many 
of the ills of life.

There are clearly dangers of oversimplification and 
distortion in any such typology. Nevertheless if these 
are borne in mind it could be suggested that the major 
fields of traditional theory be regarded not as 
contradictory and mutually exclusive but as complementary.
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each throwing partial light on the total situation by- 
reason of their different emphases. If, for example the 
S-R situation is considered as a basic model it could be 
argued that each of its three elements, i.e. Stimulus - 
Association - Response, is given particular emphasis 
by the Field, Connectionist and Purposivist theories 
respectively.
2.3 PERCEPTION IN CONTEMPORARY COGNITIVE THEORY 
2.31 Developments in Behaviour Theory 
During the last two decades theoretical stances on 
behaviour have become less mutually threatening and research 
interests have been directed toward different areas and 
problems. Two trends in particular can be related to this 
re-orientation and both serve to underline the relevance 
of the present research.

The first, outlined in the foregoing sections of 
this review, has been the development of environmental 
perception s tudies and of environmental psychology in 
general. It has been recognized that theoretical 
formulations of human behaviour, taking account of 
environment, have been sadly lacking and it is primarily 
in this new field that the neglect has been tackled.
Research designs have varied according to whether primary 
interest has been focussed on individual or group responses 
to the environment, on specific environmental components 
or on images of total environments and whether the researcher
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has sought explanation of spatial behaviour or the decision 
process. References already given have illustrated 
the fact that geographers have worked in this new field 
in a variety of ways and that they have experimented with 
overlapping approaches to the problems.

Secondly, there has been growing recognition of the 
crucial importance of learning in human behaviour.
Precisely how learning takes place is still open to debate 
and theories which are intuitively acceptable are basically 
more descriptive than explanatory. They do little more 
than offer loosely formulated models for what are undoubtedly 
complex neuro-chemical reactions, at present not fully 
understood by physiologists let alone psychologists.
Laying aside the debate which still surrounds issues 
concerned with the exact structure of cognitive functions, 
contemporary psychologists, whether they write in terms 
og Flans, Schema, Structures, Cognitive Maps or Learning 
Sets, have a close measure of agreement over the view 
that the greater part of human behaviour is learned and 
that learning is organised experience. Hebb (1949),
Harlow (1949),Werner (1948;1957;1963)^ ^ewey and Bentley 
(1949)j Skinner (1950), Piaget (1952;1968),Piaget and 
Inhelder (1969), Miller et al (1960), Bruner (1964),
BeBstein (1961), Ausubel (1963), Gagne (1965) and Rel(1965), 
have differing directions of emphasis, varying degrees of 
experimental evidence, as well as their own terminology
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for what they regard as the organizers of behaviour but 
they share a belief that the effect an event has upon 
behaviour, depends upon the mental representation of the 
event in the organism concerned. This representation is 
a system of concepts and relations,through which perception 
is translated into action as the integrated product of 
perception and cognition. The structures to which the 
psychologists refer and which are seen to underlie the 
development of cognitive abilities may be pre-verbal 
learning sets and skills, verbal principles, images,or 
symbolic abstractions. The more general, non-visual 
'schema* appear to have often a hierarchical form in which 
subordinate concepts facilitate the acquisition of higher 
order concepts and operations, and language is recognized 
as being of enormous importance in extending the environment 
and its significance.
2.32. The Related Nature of Perception and Cognition 
Earlier sections have related studies in perception of the 
environment to the changing conceptions of human behaviour 
and to the role played by learning. The indications are 
that perceptions of the environment are underlaid by 
experiential learning and that perception and cognition 
are functionally interrelated. The better we understand 
the world around us the more effectively can we set about 
gathering information about a particular part of it.
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Similarly the better we perceive our surroundings the more 
efficiently can we interpret what is going on around us.

In the Mechanisms of Perception. Piaget states 
explicitly that:

* it is impossible to divide cognitive functions 
into perception (the senses) and reason, because 
action as a whole is both the pdnt of departure 
for reason and a continuous source of organisation 
and re-organisation for perception*.(1969,p361)

Although at one stage he lists fourteen major differences 
between perception on the one hand and intelligence on the 
other, his distinction is essentially a developmental one 
for he is comparing the way in which children take in 
perceptual information about their environment before and 
after they have developed some basic logical abilities.
The dual nature of perception recurs throughout this work: 

•source of systematic errors on the one hand but 
mirror and direct préfiguration of intelligence 
on the other*.( op.cit.p366).
The same subjective sources which underlie the 

categories of understanding, underlie perceptual organisation 
and investigations of environmental perception lead 
inevitably toward concern with concepts as well as percepts 
and with general cognitive clarity concerning the environment. 
The underlying premise is that each individual has * images * 
of the world and that his preferences, decisions, evaluations
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end subsequent behaviour are based on those images rather 
than on the world of objective reality, whatever that is. 
Perception studies in geography are related basically to 
the cognitive understanding that man has of his environment 
and they seek to identify the ways in which this knowledge 
is acquired and organised. They bear little relation to 
the strict, artificial, laboratory experiments, associated 
with psychophysics,and are probably mis-named according 
to rigid definitions of perception which have an implied 
notion of immediacy:

'Perception can be defined as the nrocess of 
immediate experience in organisms. This links 
perception with sensations,and such primitive terms 
as 'seeing*, 'tasting* and 'feeling* are refinable 
into perceptual processes. As experience becomes 
less immediate and the amount of inference by the 
organism increases, processes of cognition become 
involved. Among the primitive terms are 'knowing* 
and 'thinking*.(French 1963,p.402).

To most geographers, perception is an encompassing term 
for the sum total of perceptions, memories, attitudes, 
preferences and other psychological factors which contribute 
to the formation of what might be better referred to as 
'environmental cognition* and in recent years this term 
has tended to replace references to perception. The term 
is more appropriate not only for geographers but for 
physical planners, environmental designers, educationalists
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and others who are usually more concerned with the 
organisation of information and ideas than with direct 
sensory referents. However, the distinction is one of 
degree and focus, for even in the narrow sense,perception 
depends upon more than the stimuli impinging upon sense 
organs. It involves selective interpretation of sensory 
input and cannot therefore be fully separated from general 
cognition. The individual learns to know his world through 
the data that comes to him by way of his sense organs but 
what he perceives depends on what he brings to the situation 
from his past experience. In other words perception has a 
structural basis of 'schemata* (Oldfield,1954; Attneave,1957; 
Brown and Evans,1969; Edmonds and Edmonds,1969) or 
'representations* (Shepard,1968; Shepard and Chinman,1970; 
Neisser,1968; Reed,1969; rosner,1970; Stea and Downs,1970) 
developed by categorisation processes which *tidy-up* the 
individual's view of the world;

'translating the vagaries of fleeting stimulus 
patterns into orderly equivalence classes*
(Kaplan,1973,p 70).
The total pattern of environmental stimuli impinging on 

an organism at any moment in time must be unique but past 
experience would be useless if all events were totally 
unique, and learning would not be possible under such 
circumstances. Efficient perception depends on objects 
and situations having recurrent properties and it depends 
also on the sensitivity of the organism to situational
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regularities. Because of the impressive speed and power 
of the human organism to identify objects from often limited 
information there is little doubt that perception is founded 
on cognition.
2.33 The Educational Implications of Contemporary Cognitive Theory
In contemporary approaches to behaviour, perception is 
both a sub-system and a function of cognition. They are 
experience related and they share developmental and 
interactive characteristics which have been the concern 
of research psychologists in the last few decades.
Formerly, development was regarded in mainly maturational 
terms as the unfolding of capacities almost completely 
pre-determined by genetic factors. Intelligence, being 
viewed as the hallmark of genetics rather than experience, 
was of interest in mainly psychometric terms. Evidence 
fipm various sources gradually forced recognition of the 
crucial role of experience in cognitive development and 
the result was a transformation in the traditional 
conception of intelligence and its relationship to experience. 
Hebb's concern for the role of early experience in 
behavioural development (1949); the impact upon psychologists 
of D%wey and Bentley's 'transactionism* (1949) ; and the 
developmental regularities identified by Piaget (1952),
Bruner (1964) and Werner (1948; 1957), played major 
roles in bringing about this transformation.

The cognitive viewpoint is not a unitary school of 
thought and while some ■ prevailing inconsistencies may
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require only semantic resolution, attempts to summarize 
major theroies, to draw them together and render them 
mutually compatible are always likely to involve distortions 
and over-simplifications. Nevertheless the broad outlines 
of current concertions of cognitive growth are that from 
the initial sensori-motor reflexes of the newborn infant, 
a succession of more complex and adaptive skills and schema 
are built up through the impact of environmental 
stimulation on the maturing nervous system and through the 
child's active exploration and experiment. A series of 
stages or successive reorganisations can be recognized in 
perception, speech and thinking, through which different 
children progress at different rates but with invariant 
sequence. Through language together with abstractions and 
generalisations from experience, the growing child acquires 
concepts which serve as coding references for further 
perceptual data and which make possible the manipulation 
of intricate relationships and the planning of strategies. 
The result may be viewed as a system in which maturation 
perceptual experience, language and concepts, reinforce 
each other to give the individual a growing repetoire of 
behavioural strategies.

Such a cognitive-developmental approach to behaviour 
seems to promise at least the framework of a theory with 
verifiable or falsifiable predictions. It has led



71

considerable impact upon education because of its implicit 
and optimistic thesis that, within limits imposed by- 
genetics, the more varied and complex the environment to 
which the child is exposed the more dynamic and adaptive 
his behaviour is likely to be. Many of the changes in content 
and methods of geography teaching and other curriculum 
areas in schools are attributable to the influence of the 
cognitive theorists. The recognition given to concepts, 
motivation, learning activities, language, and teaching 
strategies is a legacy of their findings concerning the 
characteristics of general intellectual development. In the 
theoretical framework which provides the setting for the 
present investigation, the child-environment relationship 
is seen to lie at the heart of the dynamics supporting 
perceptual and cognitive learning. The implications 
for education of this viewnoint are self-evident and as 
far as geographic education is concerned, the role of 
experience in socio-spatial cognition, i.e. the ways by 
which the child comes to understand the spatial forms and 
relations of the environment, together with the sequential 
character of this understanding, are all issues which concern 
research -workers.
2.34 The Development of Socio-Snatial Cognition 
The major theorists share a view of development as progressive 
intellectual organisation. As a developmentslist, 
interested in the human organism's adaptation to the 
environment, riaget evolved a theory which recognized
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a sequence of age-related stages, from the early sensori
motor coordination of infants to the formal, operational 
intelligence of adults, reflecting maturational changes 
in forms of thinking. In seeking to discover for example 
how subjective schema develop from the dimensions of real 
space his studies confirm that the growth of spatial 
representations occurs gradually and apparently as a 
re.sult of the child's experience with objects; seeing 
them, handling them and observing their movements. There is 
ardevelopment from pre-logical, through descriptive to 
explanatory modes of thought,which may be viewed as the 
growth of general cognition in which maturation, motivation, 
experience and instruction all play roles within a genetically 
determined zone of potential. General intellectual 
development is evidenced as a change from particularistic, 
perceptual, circumstantial and largely inductive ways of 
thinking, to modes of thought which reveal the invocation of 
imagined possibilities, which gradually become sufficiently 
articulate to merit the terms 'hypotheses' and 'propositions' 
(Piaget, 1968; Piaget and Inhelder 1956; 1969 ;
Rhys,1966; Peel,1971; Flavell,1963; Baldwin,1967;
Langer, 1969; Lloyd,1972.)

Although Werner was less interested than Piaget in 
charting the various sub-stages of development his 
'sensori-motor' 'perceptual' and 'contemplative' levels of 
development similarly mark progress from concrete 
acquaintance with,to abstract knowledge of,the world
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(Werner,1961; Werner and Kaplan 1963). Bruner (1966)
too believes that children pass successively through modes
of representing their environment, A useful aspect of his
formulation is that while he recognizes that the growing
individual will pass from 'enactive* through 'iconic* to
'symbolic' modes of representation, he also recognizes
that even the mature adult may revert to enactive or
iconic modes when these are more appropriate. Most skills
for example can only be learned through the enactive mode
of representation. In a similar way, Werner's
organismic-developmental theory treats the development
of spatial cognition as a function of increasing
differentiation and subsequent re-integration, between the
child and its environment, revealed as action-in-space,
through perception-in-snace, to concentions-about-space.
2.35 Environmental Experience and the Development of 

Socio-Spatial Schema.__________________________
The vital role of experience is implicit or explicit
in the viewpoints of all the developmental theorists who
have been influential in shaping aspects of school based
education. Bruner for example recognizes that the critical
influences on cognitive growth are environmental and are
therefore susceptible to acceleration by structuring
the environment in ways most favourable to learning, with
emphasis on seeing, handling, imagining and on symbolic
operations.
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It is not difficult to present a case for the value 
of a generally stimulating environment. Gerard (1965) 
pointed out that organisms raised in intellectually 
stimulating environments exhibit differences in the 
physiology of the central nervous system and usually 
demonstrate superior learning performance. In negative 
terms, children raised in institutions, in slums, remote 
settlements or in other environments lacking in intellectual 
stimulation, tend to perform less well on intellectually 
demanding tasks, than do children who have had more 
challenging experiences.

'...varied experiences provided over an extended 
period of time by a stimulating environment may 
result in a generally imnroved ability to use the 
results of previous experience in new situations'. 
(Jones,1967,p 140).

Major researches in U.K. by Fraser (1959),Wiseman (1967), 
Douglas (1964) and Peaker (1967), show that socio-economic 
class and its associated conditions of child care, 
neighbourhood morale and quality of schooling can make 
substantial differences to achievement. The most important 
factor of all appears to be the stimulation represented 
by the cultural level of the home.

Bloom (1964) gave considerable impetus to studies of 
environmental influences on general cognitive growth.
From an extensive review of longitudinal research on human
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development he constructed a mathematical model which 
helped orientate research related to cognitive development. 
Both Anderson (1940) and Bloom proposed that intelligence 
test scores become more stable and less subject to 
environmental influences as a child grows older. However, 
more recent investigations suggest that the environment 
makes a small and steady, rather than a dimimishing 
contribution to the growth of intelligence (Hanson,1971; 
Walberg and Marjoribanks, 1974) . Current trends of research 
are directed at refining such global and static environmental 
variables as 'socio-economic status' into sub-environmental 
processes, for it is these which are likely to be of 
optimal value in predictive models for the effects of 
environment.

Thinking in terms of environmental stimulation, it is 
possible to conceive of patterns of life which might be rich 
or deficient in stimuli, and one would expect these to be 
reflected differentially in the cognitive images and 
schema of children. Luts (1974) in a study with students 
drawn from universities in different regions of the United 
States, reported that travel experience was an important 
factor underlying climatic perceptions. We know too that 
living in high flats rather than houses, can enable children 
to achieve a bird's eye perspective earlier in life.
(Beard,1960).

This essentially is the area of inquiry with which 
the present investigation is concerned. A high proportion
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of environmental learning takes place outside the 
provisions of formal education and is provided by direct 
interactions with environments as well as by sound and 
vision media and small scale surrogates and stimulations 
of environmental situations. Environmental toys (model 
houses, railways, farms, vehicles etc) were proposed by 
Blaut and Stea(1974)as being essential in environmental 
learning. Cinema and television bring encounters with 
geographic environments and with aerial viewpoints 
formerly beyond the experi icntial possibilities for most 
children. Economically disadvantaged children can be 
expected to have less access to television and to 
environmental toys. The child playing with such toys 
usually places himself above those with which he is occunied 
and manipulates scaled-down elements of the environment.
Such activity is favoured by boys rather than girls and 
there might be ovservable sex-based differences in the 
results of tests with young children, which relate to such 
experience.

Other experiences are provided by street games of 
territory,which again may play a role in learning how to deal 
with and how to move about in the spatial environment.
Maurer and Baxter (1972) carried out a study of Negro,
Mexican and Anglo American children's perception of 
neighbourhood end city. They put forward a complexity -
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constriction hypothesis whereby life-style and resultant 
imageability determine at what position on the bi-polar 
scale one will be located. They concluded that Anglo 
American children's perception of their neighbourhood and 
city was more complex. The children drew the city map with 
more regularity; there were more unique elements in the 
neighbourhood maps and their neighbourhood subsumed 
a larger geoegraphic area. The reasons for this complexity 
were related to mobility by Maurer and Baxter.

One is led in these terms to speculate upon the 
differences between children raised in inner city as 
opposed to rural areas, and on a wider scale to the differences 
in quality of environmental cognition which might exist 
between geographically stable children and those who, for 
one reason or another lead highly mobile lives. The child 
whose experience never transcends the inner city area in 
which he was born,is likely to find it difficult to rrake 
sense of a rural environment overseas, introduced in the 
classroom by chalk, talk, printed word, maps and pictures.
On the other hand, one who has travelled with his parents 
to different areas of the country or to the continent or 
even the world, will presumably find it much easier to 
relate to imagined environments of different context. 
Superimposed on this experience there is the question of 
the child's linguistic experience:

'if the learner is encouraged to talk about his
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experiences, to reveal in words what he perceives, 
to discuss some of his misconceptions, to explore 
verbally the implications of certain concepts, then 
he is likely to make rapid progress in acquiring not 
only a vocabulary but also a body of concents 
represented by this vocabulary, useful in codifying 
further experiences and therefore in acquiring further 
concents'. (Graves,1975,p.5)

Theoretically, such nropositions suggest that the benefits 
of varied encounters with environments are likely to be 
tempered according to general intellectual develonment 
including language development. A research which supnorts 
this suggestion is that by Whalen and Fried (1974). The 
purpose of their study was to determine whether any 
differences in academic achievement exist between high and 
low mobility students. Previous research to which they 
refer, had been conducted in many parts of the USA with 
conflicting results and it was hoped that in their study 
some of the doubts could be resolved. A three w#y 
analysis of variance procedure was employed using the 
variables of Mobility, intelligence and socio-economic 
status. Results showed a positive relationship between 
mobility and achievement based on Iowa Tests of Educational 
Development, suggesting that the interests and attitudes 
of higher intelligence students had been stimul,ated by 
frequent geographic relocations. Less capable mobile



79

students fared worse than their geographically stable 
fellows, suggesting they found frequent moves too 
bewildering to cope with.

The Whalen and Fried study is closely pertinent to 
the present research for it supports the idea that if 
general scholastic achievement can be stimulated by 
mobility then environmental cognition should be particularly 
responsive. The factual knowledge, skills and concepts 
fostered by geography, build upon and require a quality of 
cognitive clarity concerning the environment. This qiality 
commonly termed socio-spatial cognition,is an integral 
part of geographic learning and could well be viewed as 
'environmental decentration' for it is a development away 
from egocentricity. It is one which should enable the 
individual to mentally order himself beyond his particularistic, 
circumstantial, spatio-temporal setting, towards wider more 
effective frames of reference, from which he can make 
successful man-environment predictions. It is also a 
qjality which is clearly an aspect or a part of general 
cognitive clarity, and as such, it is a quality which one 
would expect to be responsive to direct experience with the 
environment. It is the main purpose of the research to 
establish whether this is in fact the case.

The context of the investigation is provided 
by the experiences of Service children, and a review of the 
findings on mobility as they relate to these children Is 
called for.
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2.4 Studies Relating to the Effects of Mobility on 
Service Children______________________________

2.41 Occupational Mobility in the Services
The mobility of Service children is consequent upon the
occupational mobility of their fathers. Occupational mobility
is itself difficult to define precisely,but it is usually
thought of as arising from educational and occupational
status rather than from family or personal reasons and is
associated with the pursuit of career as opposed to job.
According to Firth;

*It can be represented theoretically at varying
points on a continuum ranging from the unending round
of gypsy life to the tied stability of the sedentary
peasant. In our society both extremes are dwindling
and anachronistic groups but there is nevertheless,
in a median band, a growing number of families which
are required,or choose periodically,to change their
place of residence*. (1974,p.157).

Firth goes on to point out that occupational mobility affects
two broad categories, the first of which includes the members
of big organisations with widely distributed installations
and branches. In such organisations, employees move at
intervals in order to broaden their experience and in
accordance with a rational promotion plan. Similarly in
the public services, including the Armed Forces, members
are subject to regular posting. Occupational mobility
affects a second category which consists of professional
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groups, including scientists, doctors, teachers and 
local government officers, who frequently accent a 
change of residence for career advancement.

Wliile this human circulation might be described as 
'contemporary nomadism', Musgrove (1953) notes that it 
differs from nomadism of the traditional form, for the 
modern nomad is not a member of a large migratory social 
group which can provide him with psychological support.
Even in the Armed Forces this holds true to some extent, 
for V7ith the possibb exception of certain regimental moves, 
postings tend to be individual.

Occupational mobility is therefore a significant and 
probably growing feature of our society although the extent 
of occupational migration and the differing degree of mobility 
between occupations are difficult to quantify on a national 
basis. While the problems associated with mobility face 
many families, in few professions outside the Armed Forces, 
do the risks of movement affect such a high proportion of 
married men or occur with such frequency and certainty.
For this reason the Service milieu is a useful one for the 
study of issues associated with mobility. Moreover the rather 
unique and closely structured socio-economic background 
of Service personnel offers opportunity for experimental 
controls.
2.42. The Education of Service Children
There are in the United Kingdom at any one time some
150,000 Service children who form part of the total school
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population, for whom provisions exist under the State and 
Independent systems, vVhile resident in the U.K. these 
children normally attend schools which are available 
locally and in some areas they constitute a significant 
proportion of the school population. In Oxfordshire for 
example,a survey in February 1972 showed that there were 
3,714 children of Armed Forces personnel enrolled in primary 
and secondary schools and that over half of those children 
were concentrated in 8 schools where they formed proportions 
varying from 51 to nearly 100 percent. (Mumford and Gibson 
1973). In Wiltshire, children of Servicemen provide 
roughly 10 per cent of the county's school population 
(Moses 1966). Other L.E.A.s. with catchment areas which 
include large Axmy and RAF units or smaller, remote 
stations, share in whatever problems are posed by the 
traffic of mobile Service children.

The Acts which govern the State system of education 
do not apply to stations overseas. Outside the United 
Kingdom, the responsibility for ensuring that Service 
children receive education of a suitable type lies with 
the parents, but it is the policy of the Ministry of Defence 
to provide wherever nradicable, free educational 
facilities comparable with those provided by the L.E.As. 
of England and Wales. The implementation of this policy 
is the direct responsibility of the inter-Service 
organisation set up in 1969 and known as the Service
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Children's Education Authority (S.C.E.A. ). Through this 
authority, the Ministry of Defence maintains liaison with 
the Department of Education and Science, the Scottish 
Education Department, the Ministry of Education for 
Northern Ireland and the Local Education Authorities, on 
matters relating to the education of Service children at 
home and overseas.

The number of children in Service schools, overseas 
approaches some 35,000 but the group is an ever changing 
one,for Service parents rarely remain at one 'posting' for 
more than three years and the average time is probably 
nearer two years than three. This fact lies at the root of 
the oft expressed concern for the education of Service 
children.

The sshools are visited regularly by members of Her 
Majesty's Inspectorate and by Service inspectors. They 
are staffed mainly by qualified British teachers who serve on 
contract and are appointed or seconded from L.E.A. s 
in the United Kingdom. There are also some locally 
engaged qualified teachers, who are in the main, the 
dependents of Service personnel or of British civilians 
working overseas in association with the Armed Forces.

In addition to its control of recruitment and staffing, 
S.C.E.A. seeks to ensure that the quantity, range and 
quality of the equipment, materials and ancillary services 
supplied to its schools overseas, are comparable with
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those provided by a progressive Local Education Authority.
The size of individual schools, is determined by the needs 
of the areas being served and while some may have fewer 
than fifty pupils, others have more than 1500, The 
schools,which are co-educational, are comprehensive at 
secondary level and where necessary, boarding provision 
is made for children of secondary age.
2.43 Mobility and Turbulence
I whatever the difficulties in terms of adjustment and 
re-intergration which face the mobile adult,we can assume 
these to be at least as great for the mobile child. For 
the child of the peripatetic family, each residential move 
implicates home, school and neighbourhood. In these three 
contexts, it can generate disruptive effects on educational 
progress end on personality. The ingredients of *turbulence* 
as it is sometimes called, are seen to lie in the break of 
social ties at various levels, in the changes of domestic 
and neighbourhood circumdbances and in the transformation 
of the learning environment.

A change of home can involve a marked improvement or 
deterioration in accommodation and living standards with 
a move from or to a house, flat, hostel, furnished quarter 
or hotel. It creates a physical upheaval which may be 
aggravated by stresses upon family security _ ~
imposed by the temporary absence of the father, separation 
from siblings and a break from close family relatives.
The massive attention devoted to home conditions by
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educationalists, psychologists and sociologists reflects 
the general acceptance of the impact of the total domestic 
environment upon the child's development.

Other things being equal, the hypothesis that regular 
movement and frequent changes of school are likely to 
expose children to educational risk,would seem to be 
credible and would indeed seem to be one of the premises 
Upon which our educational system is based. The structure 
of the infant school, the self-contained class system of 
the junior school and the form system of the secondary 
school,as well as the concept of boarding school education, 
can be regarded as examples of the importance accorded to 
the maintenance of continuity and stability in a child's 
school life. Change of school involves a change of 
buildings, of teachers and peers, of curriculum, methods, 
books, equipment and of the whole learning 'climate'.

In the third context of change, that of neighbourhood, 
the concomitants of mobility can again be traumatic.
A change of neighbourhood means the severance of ties with 
peer group companions, who may or may not coincide with 
school companions. It means a movement away from familiar 
neighbourhood haunts and a web of established community 
connections, towards a new and different environmental 
setting with new codes of behaviour, and possibly of 
speech norms, as well as a lack of recognised status.
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Individual periods of social re-integration may be long 
or short but we may be sure that they are often painful.
In the highly fluid world of the Services, the social 
problems of mobility in relation to peer group friendships 
are aggravated by the fact that while the mobile child 
himself moves frequently,so do his peers, but rarely at 
the same time or to the same place.

For children generally, early case studies by Burt 
(1937), Hill (1939) end Schonell (1942), identified 
frequent changes of school as a major cause of backwardness. 
Patterson (1950) confirmed this finding, particularly for 
cases where moves are in the infant and early primary 
stages of schooling. Chambers (1966) working with primary 
children claimed to have established a link between 
mobility and under-achievement, particularly in numeracy. 
Tietze, Lemkau and Cooper (1942) indicated that 
geographical mobility and personality disorders were also 
connected. Wooster and Harris (1972) found support for 
the hypotheses that mobile life handicapped development 
of concepts necessary to the assessment of both self and 
of others. Dean (1963) described very graphically the 
disintegrative emotional and social consequences of 
mobility for children in RAF families,and Sticht and Fox 
(1966) concluded that the basic effects of spatial 
mobility were disruptive to personality,especially in early 
life.
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Further evidence comes from certain of the larger 
scale and generally more rigorous projects carried out 
in the United Kingdom with civilian children. One of 
the major contributions to research in this general area 
has been made by the National Child Development Study 
(Butler et al.1956; Davie et al.1972). This massive 
undertaking involved the follow-up of nearly 16,000 
children born in one week of March 1958 - almost every 
child born in that period throughout England, Scotland 
and Wales. A considerable body of information was 
collected on each child, covering his home environment, 
measures of his educational attainment, medical information 
and details of his parents' situation, occupation, education 
and attitudes to the child. Each of the environmental 
variables was related to three main measures, the child's 
reading attainment, his arithmetic attainment and a 
measure of his social adjustment. These measures were 
based on standardized tests and on teachers' assessments.
The First Report (1966) listed 'moving home and changing 
school’ as significant social factors in educational 
achievement, pointing to lack of continuity in teaching 
methods and reading schemes,and to disrupted family life 
as contributing to a pattern of backwardness and 
maladjustment.

In 1964, Wiseman published Education and Environment, a 
report of a series of studies in the Manchester area. The 
investigation was a complex one, meticulously conducted
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and the unit of study was not the individual pupil, but 
either the city ward or the school. A complete age 
group of children in the area was tested on intelligence, 
reading, comprehension and arithmetic and these measures 
were related to a wide range of social and environmental 
variables in the home, the school and the community.
The Manchester survey confirmed the injurious effects of 
changes of teacher for younger children,particularly for 
attainment in arithmetic. However it found also with noted 
surprise,that ten-year olds seemed to be almost completely 
unaffected by a high rate of teacher turnover.

To find that some children who have experienced high 
mobility seem to suffer few ill-effects is not unusual.
Ritchie (1965) reports an investigation carried out by 
Major Williams, on the effects of discontinuity in the 
education of some 456 British Service children in Army 
Schools in Germany. The general conclusion by Williams was 
that there was no clear relationship between change of 
school or teacher and overall attainment in Intelligence, 
Arithmetic end English, ^fhatever a Service child lost 
or missed in his primary career seemed to have been made 
Up by the time his fitness for secondary education was tested.

A different result was obtained by Newell (1963) 
in a study of students at the end of their second year in 
a British Army Grammar School in Singapore. Groups of 
children with different numbers of school changes in the
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previous two years were matched on sex and intelligence 
and the group results in eight subject areas were 
compared. The results led Newell to conclude that there 
was a positive relationship between degree of turbulence 
and depression of examination performance which was most 
marked for Mathematics, History and Chemistry and least 
marked for Physics and English Language. Newell 
attributed the effects for the first three subjects 
to be the more highly sequential development of learning 
in those areas end hence the greater disruptive effects 
of changes of school. However this is hardly borne out 
by the finding for Physics, and Ritchie (op.cit.) raised 
further doubts as to the validity of Newell's 
interpretations, on the grounds that the subject matter 
of the examinations may have been specific to the content 
of the two year syllabus for that particular school. If 
that were the case, Ritchie pointed out, students with 
most changes of school might exhibit lower performance 
because they possessed a different selection of knowledge 
from that tested. Buckley (1971) fouid the average I.Q. 
of 620 children in ten Service primary schools in Singapore 
to be 105^. These results were based on two batteries of 
N.F.E.R. selection tests at the 11+ stage. Although the 
average number of schools attended by these children was 
not given, Buckley estimated that it would be in the 
order of four or five.
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In a previous research (Dutton 1973), the writer 
administered Heim's Æ 4  test of intelligence to all 
first, third and fourth year pupils at a Service Comprehensive 
school in Cyprus. There were altogether, 650 pupils 
tested at these levels and the results when compared with 
the test norms showed that the pupils from that school 
scored more highly on AH4 than did their counterparts 
in the United Kingdom. The only exception to this result 
was in the Verbal-Numerical part of the test with first 
year pupils, where there was no difference between the 
results and the given norms.

Skurnili and Wood (1970) compared the ability and 
attainment of pupils in ten secondary schools overseas
with that of their contemporaries in U.K. Overall,they 
found the CSE and GCE examination candidates in R.A.F. 
schools overseas were, on average,of virtually the same 
calibre in scholastic aptitude as their contemporaries 
attending schools in England end Wales,

Rushton (1966 a and b) carried out two investigations 
concerning the educational effects of frequent transfer.
The results of the NFER Verbal Ability Test ISA were 
available for all children in Wiltshire Schools from the 
1964-65 Secondary School Selection procedure and these 
included J\rmy, RAF, as well as 'County' children. Rushton 
had no records for the number of schools attended by the 
children selected for his study and could only assume that 
both Airmy and RAF children would have had an appreciably
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greater number of school changes than would be the case 
for County children. With this assumption in mind, he 
concluded that frequent changes of school did not appear 
to have a necessarily deleterious effect on either Verbal 
Ability or in the case of children with average or above 
V.Ak. (selected to sit the main examination), on their 
attainments in English or Arithmetic. RAF children gave 
higher Verbal Ability scores than did either Army or 
County children and a greater percentage of them scored 
above the mean. As Rushton pointed this could be taken 
as supportive evidence for either a genetic theory of 
intelligence or an environmental one.

In a second study (1966 b) Rushton set out to 
ascertain whether or not the differences fouâd for the 
11 year olds applied equally for 7 year olds. The same 
schools involved in the earlier study were used and the 
general conclusions established in the first investigation 
were confirmed for the 7+ age group, who took Murray 
House Picture Intelligence Test 2. From both studies, 
Rushton concluded that for children of good average 
intelligence it was possible that changes of school even 
at the infant stage,may have a stimulating effect on 
intellectual development; v/hile the children of below 
average intelligence, early changes of school may have a 
depressing effect on cognitive development. The same 
conclusions were reached in the study by Whalen and
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Fried (1973) to which reference has already been made.
The results of a large and authoritative study closely 

related to the present research were published in 1975 
when the present investigation was already well advanced.
The project (Mackay and Spicer 1975) had been set up by 
the Australian Department of Education and Science and the 
Service Education Directorates. In brief, the terms of 
reference called for an investigation of the nature of 
posting-turbulence within the Services and its effects 
on the education of the children of Service personnel.
Not only did the project collect detailed information on 
the educational history of 47,369 children of Australian 
servicemen, it examined for some 13,981 children tested, the 
effects of turbulence of three types,on some forty-six 
specific aspects of children's development. In addition, 
detailed information on the views of parents, teachers and 
pupils, concerning the effects of turbulence was obtained.
In summary, the results of comparisons of the attributes 
of groups of children who had experienced different levels 
of turbulence, provided no evidence of consistent long-term 
effedts from any of the three forms of turbulence examined. 
In the comparison between Service and non-Service children 
the results indicated no difference in the attributes of 
servicemen's children and other Australian children.

'Clearly the datd obtained through the testing
program indicate quite strongly that turbulence
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has no permanent, long-term effects, aither 
beneficial or harmful, on the over-all educational 
performance of servicemen's children. Service 
parents can be assured that, on average, their 
children are very similar indeed to other children 
in terms of educational development. Despite their 
more itinerant life-style, servicemen's children 
do seem able to cope effectively, at least in the 
educational sphere.' (p 110).

Adthough this is the most definitive study undertaken so 
far,the findings must be viewed against the background 
of previous research which yielded conflicting or inconsistent 
results.

'For twenty-eight separate,well-controlled studies 
undertaken in Britain and the U.S.A. the results 
were as follows;

• five studies found that mobile students had higher 
achievement than static students;

• eleven studies found no differences in achievement 
between mobile and static students;
end

$ twelve studies found that mobile students had lower
achievement than static students'. (Bourke and Naylor,

1971,p.2) .
Schaller (1976) pointed out that most studies involving 
geographic mobility as a variable in ex-post facto 
research show a negative relationship between mobility and 
academic performance but that few, if any, report any data
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concerning academic performance before residential moves.
In an experiment to illustrate his point he used the 
record cards of some 895 pupils completing ninth grade in 
Goteborg, with their grades in various curriculum subjects.
He found that while the most mobile group had a less
favourable achievement,the same had also been true
for these pupils in Grade 3,i.e. before their first move.

As Ritchie (1965) pointed out, the bedevilling factor 
in investigations of the problem,is the difficulty of 
isolating the influence of discontinuity. Some general 
superiority in test results from Service children is perhaps 
to be expected in comparisons with civilian children.
Most Servicemen have themselves survived selection procedures. 
Moreover, lack of any significant deficit in the attainment 
of Service children does not necessarily rule out the 
possible effects of mobility as a depressant factor. It 
may be that its potency is cancelled out by remedial 
countermeasures,including the favourable teacher-pupil 
ratios which obtain in Service schools overseas.

The Australian study, which is the largest and best 
controlled of the investigations in this field, 
demonstrated that there was no consistent pattern of 
negative or positive effects of mobility on a wide variety 
of aspects of children's development. The present 
research is concerned with aspects relevant to one
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achievement area, namely geographic learning. Its test 
material will be designed to sample responses intended 
to be more dependent upon general socio-spatial cognition 
than Upon taught specifics and it may help to repudiate 
or substantiate some of the claims made in favour of 
environmental stimulation. For children whose existence 
is geographically stable or comparatively so, perceptions 
of the macro-environment are conditioned more by education 
than by direct experience. This is less true for Service 
children who may experience a wide variety of environments 
and they provide a group of unique value for studies 
relathg to environmental cognition.

Wdiatever the relevance of the findings for issues 
relating to educational turbulence, the results of the 
investigation should rrovide fresh material concerning 
environmental cognition and geographic learning. For 
these reasons the study is seen by the writer as having 
potentially valuable contributions for several research 
areas,
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CHAPTER THREE 
THE STRATEGY FOR MEASUREMENT

3.1 THE MAHi HYPOTHESIS AND ITS RATIONALE 
3.11. Socio-Spatial Cognition end Geographic Learning 
All research areas pass through a taxonomy stage in which 
the relevant phenomena are examined, described, labelled 
and grouped. This d:age, preceding the more significant 
phases of analysis, model and theory building,can be 
coroplex and confusing. In the field within which the 
present investigation is set, there are a bewildering 
number of terms for the field itself; 'psychological 
ecology', 'environmental perception', 'environmental 
cognition', 'psycho-geography' and 'environmental psychology' 
are all used at times in a relatively free way. Similarly 
there is some parallel confusion over the terminology 
for mental representations; 'mental map', 'spatial 
representation', 'environmental image', 'spatial image', 
'cognitive map' and 'socio-spatial schema' all occur in 
the literature.

In the course of the review an attempt has been 
made to justify adoption of 'socio-spatial cognition' or 
'environmental cognition' as terms most appropriate for 
the interests of geographic education. IVhether this 
quality is thought of as 'socio-spatial cognition' 
or as 'perception and cognition of the environment', the 
intended concern is fundamentally the same. It refers
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to a dimension which pervades most, if not all of the 
environmental perception studies reviewed in the previous 
Section, It refers to a quality which is clearly a 
continuous one, for the relevant elements of information, 
concepts, and images may be blurred, confused and 
unassimilated or they may be discrete, structured and 
integrated. The quality may be seen as an amalgam of 
perception, language and thought as well as of affective 
components and it will be manifest at its best in the 
individual who experiences the world and himself in a 
relatively clear and organized way. He will be aware 
of the discreteness of relevant Phenomena from the 
environment and of their connectivity, with a view which 
includes past, present and future, in a continuous 
association. One would expect such an individual to show 
a development away from egocentricity./ related to the 
emergence of the capacity to reason formally with hypotheses 
and propositions expressed in verbal terms. Such 
reasoning would be dependent upon graop of fundamental 
socio-spatial concepts and of causality and relationships, 
which would in turn be closely associated with the 
development of appropriate vocabulary. He would be 
expected to demonstrate efficiency in problems requiring 
Spatial imagery of environmental phenomena. Finally, 
and more idealistically perhaps, he would be expected to 
show affective as well as cognitive decentration and
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to entertain favourably tolerant attitudes to other 
nationalities and their ways of life.
3.12 The Qualitv to be Measured
There is an obvious link between the measurement procedure 
and the conceptual framework with which it is concerned.
The observer develops a strategy,which with subsequent 
tactics and techniques, will elicit data for the testing 
of particular hypotheses, and the operation depends on the 
nature and purpose of the study as well as upon the 
subjective evaluations of the observer.

There is as yet no definitive test of socio-spatial 
cognition. Ignorance of the structure of cognitive 
representations remains high and much of the evidence is 
anecdotal or introspective in origin. Cognitive images 
appear to be incremental and disjointed, and there are 
no neat or discrete entities such as the terms 'schemas' 
or 'images' would seem to imply. Human environmental 
understanding appears to be evolutionary in nature and 
adaptive to all kinds of demands, but the primitive state 
of theory and methodology tells us little of the ways in
which spatial information is processed or of how environments
are learned. We have access to parts of the representations 
but not to the total and in such circumstances there 
would seem to be good grounds for concentrating upon 
measurable outputs of cognition i.e. upon products rather 
than processes.
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Socio-spatial cognition does not equate with 
geographic learning. The latter includes concents, 
skills, techniques and particular ways of viewing the 
world which no amount of free encounter with the physical 
environment would ever introduce. However, the two are 
clearly inter-related and each must contribute to the 
other. The whole philosophy and practice of geography 
depends upon the development of a conceptual framework 
for handling the distribution of persons, objects end 
events in space. Its requirements include the ability to 
understand fundamental causal relationships in 
man-environment transactions, and to relate appropriate 
spatial settings. In such terms this quality must depend 
Upon and in turn contribute to the more widely embracing 
socio-spatial cognition.

Geographic education seeks to build upon and 
elaborate,existing qualities of general socio-spatial 
understanding which may be restricted or mundane. The 
implications of theory and of empirical findings in cognitive 
development are that while general intellectual power sets 
limits Upon such understanding,the latter depends also 
Upon the individual's history of experience. If this 
is so then we would expect that in a valid test of 
fundamental concepts, relationships, generalisations and 
skills relating to the geographic environment, there 
should be variance attributable to differential environmental 
experience.
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While there are difficulties enough in delineating 
'geographic learning' the routes for validation are at 
least clearer than they would be for a definitive test 
of 'socio-spatial cognition'. However,while the test 
will yield outcomes with direct education relevance for 
geographic education,it might in addition provide an 
approximate and useful working equation with a test of 
socio-spatial cognition,or suggest useful routes to the 
sampling of that quality.
3.13. The Main Hypothesis
Stated in terms of a formal proposition,the basic hypothesis 
is that a sample of Service children who have experienced 
a relatively high degree of mobility should achieve 
higher scores than their less mobile counterparts, in a 
test of cognitive and affective geographic learning, when 
the effects of other theoretical sources of variance are 
controlled.

For the purposes of the study, mobility will be 
quantified in terms of the number of schools attended by 
the children concerned and an attempt will thus be made to 
relate environmental experience with basic geographic 
understanding. Such an attempt is relevant to the Maurer 
and Baxter (1972) h^niothesis relating life-style to 
egocentrism/exocentrism, and constriction/complexity, 
in perception and understanding of the environment.

The research lies astride the realms of geography and
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psychology end it raises the problem of what Torgerson 
(1958) calls 'explication*, that is the transformation 
of inexact conceptual constructs into more precise ones.
One possible approach to this problem in the present study 
is to set the traditional concerns of Geography against 
those of Psychology in the way suggested by Eliot (1972), 
to articulate in operational terms the essential 
characteristics of 'geographic learning' which are to be 
sampled.
3.2 A CONTENT PROCESS MODEL FOR THE MEASUREMENT STRATEGY
3.21 Categories of the Geographical Dimension 
Structural analyses of geography have been cffered by 
Fenneman (1919), Hartshorne (1939),Pattison (1964), Broek 
(1965), Warman (1965), Haggett (1965) Hunter (1971),
Davies (1972) Graves and Moore (1972) and Shortle (1975). 
Pattison for example, identified Spatial, Area, Man-land, 
and Earth Science studies as the four major geographic 
traditions.

Complete agreement over any particular paradigm defends 
to a large extent upon definitions and is less important 
if it is recognized that any model offers merely a 
framework for the concepts basic to the subject. With 
this premise in mind the writer has drawn upon the 
contemporary literature in order to model v/hat would 
appear to be the concerns of Geography. There is 
substantial agreement that geography is concerned with
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the Spatial properties of process-response systems.
In other words its interests lie in identifying and 
describing the patterns in man-environment systems, and 
in studying the processes which give rise to those patterns. 
VThile areas provide the context in which the geographer 
works, man and environment are the basic data sources on 
which the geographer bases his studies, with emphasis on 
the spatial arrangements of man-environment systems giving 
individuality to geographical studies. Figure 2 relates 
ratterns. Systems and Processes as a three-dimensional 
model within which any particular topic of geographical 
concern would be located. The three scale levels and the 
time perspective are incorporated as reminders that each 
topic will normally have a locational context and that 
temporal considerations are also part of the picture.
3,22 Categories of the Psychological Dimension 
In the psychological dimension, the three traditional 
categories of cognitive behaviour, i.e. Perception,
Language, and Thinking, together with Attitudes and 
Interests from affective behaviour, can be set against 
those elected to represent geographical concerns. In 
practice they overlap and are joined in action in the 
same way as are components of the geographer's domain.

There would seem to be good grounds for including 
language and thinking with perception in a study which 
centres on understanding. We have seen that current
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conceptions of cognitive development and contemporary 
approaches to behaviour place perception within the 
context of cognition. Moreover it was argued that 
behaviour must be regarded as a blend of cognitive and 
affective components. The former functions are thought 
to determine the patterns of behaviour while the latter 
provide much of its dynamism. From the review of 
perception studies it was clear that sensory abilities 
and int&ligence are coloured by interests, feelings, 
attitudes and temperamental qualities,all of which play 
a part in the individual's perceptual responses. The 
effect of this, according to Lowenthal, is that;

'Each of us warps the world in his own way end
endows landscapes with his particular mirages'
(1961,p257).
Therefore while the research concern is mainly with 

cognitive behaviour, some sampling of affective behaviour 
seems unavoidable. Although the study of attitudes, 
values, and beliefs seems to lack the rigour and clarity 
of cognitive measurement, and the observational techniques 
are more complex end less reliable, a study dealing with 
the effects of experience upon geographic perceptions 
and the understanding of basic geographic concepts, would 
be incomplete without reference to affectional components. 
3.23. A Matrix of the Measurement Possibilities 
Figure 3 illustrates the application of the approach 
already rationalized as being appropriate to the 
present study.
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Figure 3
A Matrix for Research Possibilities in Geographic 

Learning
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The matrix shows for example that one area of study would 
concern children's perceptions of spatial Patterns (Cell 3). 
Another area would be in the study of their language for 
man-environment studies, e.g. their relevant geographical 
vocabulary (Cell 12),
In this form the matrix serves merely to illustrate the 
strategy being adopted,for as a blueprint for test 
construction it lacks detail and definition. The geographical 
dimension needs to be broken dovm into the basic problems it 
covers.
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Similarly, the categories of the psychological dimension 
must be related to specific performance objectives in 
order to decide how children's perceptions of spatial 
concepts are to be tested or how their thinking on 
man-environment relationships is to be evaluated^
3.24 The Role of Objectives
It would be easier to identify the key concepts in 
geography if there was general agreement about the nature 
of the discipline. Moreover the basic questions used in 
geography depend largely on the processes beingstudied 
and the scale at which they are being analyzed. It is 
not surprising therefore to find that in many cases the 
lists of objectives, skills end concepts offered in the 
literature of geographic education are of limited help, 
because they are either arguable, restrictive, too long, 
or have too much overlap. The problem is perhaps reflected 
in the very limited number of programmed instruction units 
which have appeared for geography and in the relative 
paucity of school texts offering courses which are concent 
orientated. Further difficulties arise from the fact that 
many of the concepts underlying geographic studies are 
highly abstract and are not all appropriate for school 
learning. Thus while the spatial viewpoint is associated 
with relatively low order concepts such as distance, 
orientation or location, it has more complex ones including 
nodality and accessibility.
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The problem of elaborating the categories of the 

psychological dimension is also one of specification and 
sampling. It is closely related to the subject matter, 
i.e. the geographical dimension and to the age of the 
children who are to be involved in the study. Paralleling 
the emphasis, by those involved in geography education, 
upon structural objectives such as the understanding of 
distinctive geographic concepts and the ability to use 
geographic data sources, is the increased emphasis on 
higher level cognitive and affective objectives sought by 
educators. Evaluation has become a matter of considerable 
interest both within and outside the educational profession. 
The cognitive and affective taxonomies of educational 
objectives by Bloom, Krathwohl and their associates 
(1956; 1964) were given enthusiastic reception and have 
been influential in underpinning many curriculum developments 
of the last fifteen years.

One of the major consequences of thinking about 
educational objectives has been an emphasis on types of 
objective other than the ability to recall knowledge, and 
this has gone hand in hand with a tendency to move on from 
such broad behavioural categories as 'Thinking' to the 
increased specificity of student behaviours. In the 
Bloom taxonomy above the level of remembering knowledge, 
in ascending order of complexity, are the abilities of 
comprehension, application,analysis, synthesis and
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evaluation. All of these would fall into the category of 
'Thinking' in the simple matrix of Figure 3.

/Ji even more significant development with res-pect to 
objectives has been the emnhasis on their behavioural 
formulation. Objectives are conceived in terms of 
expectations for the nuril. The instructor knows in 
advance the kinds of 'behaviour' he wishes to develop and 
he requires behavioural evidence of the attainment of the 
objectives, hTiile this approach forces teachers to be 
clear as to what pupils are expected to accomplish in a 
study of the Prairies, or of Mountain Glaciation, there is 
the danger of excessive emphasis on detailed objectives 
which may discourage teachers who find the task of 
Specification overwhelming. The teacher is faced not only 
with the prospect of having to analyze the structure of 
the subject matter but with the work of relating this to 
behavioural objectives, and in implementation. Bloom's 
taxonomy for example, is often regarded as

'a disappointingly blunt instrument' (Ormell,1974,p3).
There is by no means universal consensus that the 

specification of instructional objectives is a good thing. 
Eisner (1967) believes that there are four main weaknesses 
in the argument for specifying objectives. First, 
educational outcomes cannot be predicted with the accuracy 
claimed. Second, the possibility of specifying with 
precision, is a function of the subject being taught and
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some subjects are not amenable to this treatment.
Third, in some circumstances objectives can only be used 
as a criterion of judgement, but attempts are made at 
times to use them as standards of measurement. Fourth, 
he believes there is confusion between the logical 
requirement of relating means to ends in the curriculum as 
a product and the psychological conditions useful for 
constructing curricula. He also argues that specific 
objectives can be as much in the way of window dressing 
as broad syllabus aims.

Stenhouse (1969) considers that objectives stress 
convergent rather than divergent thinking and may imprison 
students within a set pattern of objectives, rather than 
allow them to work out their own purposes. Atkins (1968) 
feels that the curriculum will regress towards objectives 
reflected in test items and that certain v/orthwhile learning 
activities may disappear. He also believes that there is 
a danger that promising trends in curriculum development 
will be frustrated by an insistence on behavioural 
Specification, although the essence of some types of 
developments is their fluidity and tentative nature.
Finally there is possibly a danger that objectives will be 
chosen by the extent by which they cnn be readily measured 
rather than by the extent to which they are derived from 
needs and philosophies. In general the arguments against
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behavioural goals artj basically that all behaviour does not 
have to be reduced to objectified separate quantifiable 
'bits'. It is nosaLble to assess the quality of some very 
complex behavioural outcomes without such reductionism. 
Examples v/hich come readily to mind include musical 
performance, figure skating, gymnastics and diving. It 
is perhaps a source of amazement to note the almost 
complete agreement among a group of judges assigned to 
evaluate the complex skills of high-board divers. Seconds 
after a diver has hit the water, the cards raised to indicate 
independent evaluations, which can range from 0 to 10, 
frequently show a constellation of such scores as 8.8,
8.9, 8.9, 8.7, 8.6

ropham (1968) in an examination of the arguments 
against behavioural goals was of the opinion that those 
who discourage educators from precisely defining their 
instructional objectives are permitting the same kind of 
unclear thinking that has led in ••̂ art to the generally low 
quality of instruction in his country (U.S.A.) He argued 
that the very high degree of agreement exhibited by judges 
for such activities as high-board diving stems from the 
fact that the judges do have clearly specified behavioural 
outcomes. The score which each displays is not a global 
assessment but the sum of sophisticated qualitative indices, 
ethers argue that the risks posed by moving toward the 
specification of behavioural goals are miniscule in contrast 
with the present state of confusion regarding learning
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outcomes. Gagné (1967) accents the general tenor 
of the arguments for objectives and suggests that the 
most fundamental reason for the central importance of 
defined educational objectives is that such definition 
makes possible the basic distinction between content 
end method.

Many more issues have been advanced in relation to 
objectives than are mentioned here. Macdonald-Ross(1973) 
Hogben (1972) and Davies (1976) review the main arguments 
for and against behavioural objectives. In general 
there is what Stones (1972,pl2) describes as *a rough 
consensus of opinion' on the desirability of specifying 
objectives.
3.25 Elaboration of the Matrix
The key to the problem is perhaps the degree to which one 
expects a rigorous implementation of any existing taxonomy, 
whether it be that of Bloom (1956) Helburn (1968) or any 
others. In a school subject which has traditionally 
expected pupil's knowledge to include almost everything 
from the technical processes of steel -making to effective 
countermeasures against foot-rot, liver fluke and potato 
blight, most teachers would welcome with open arms a fully 
implemented specification of objectives for geography 
teaching. If the task were not so overwhelming it would 
have been accomplished already by professional geographers
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and educators. Some idea of the magnitude of the work 
involved can be had by reference to the American High 
School Geography Project which entailed the spending of 
ten years and two and a half million dollars for the 
production of one year's materials. Our own Schools 
Council Curriculum projects for Geography have so far 
failed to produce the type of analysis which is exemplified 
by that undertaken for educational psychology by Stones 
and Anderson (1972).

It is immensely difficult to make an implementation 
which is not wide open to critical dispute and the research 
worker is faced again with decision points based upon value 
judgements. Notwithstanding the difficulties, some 
checklist is needed for the skills concepts, generalisations 
and principles, which can be regarded as being within the 
concern of pupils of middle secondary age. For elaboration 
of the geographical dimension reference can be made to 
research in curriculum development which in recent years, 
as has already been noted, hæ brought a growing awareness 
of the need to be clear about the purposes and assumptions 
underlying studies in geography and an endeavour to identify 
objectives, skills and concepts. Those who have made 
analyses from this viewpoint include Hanna et alia (1966) 
Bacon et alia (1970), Kurfman (1970) Graves (1971;1972), 
Senathirajah and Weiss (1971), Bennets (1972), Bailey (1974), 
Lewis (1973) and Hickman et alia (1973). The writer drew
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Upon these sources in order to compile what amounts to a 
checklist (Appendix 1) of concepts and principles which 
consensus of opinion would seem to favour. This list is 
the basis for the geographical content the test will 
purport to sample.
3.3 OUTLINE OF THE PROPOSED TEST AND ITS GOALS
3.31 The Framework for the Test
It is assumed here that the broad aims of geography 
teaching at school level are that pupils should have a 
knowledge of the subject's terminology, of its other 
specifics, conventions, criteria, methodologies and of 
the concepts, principles and generalisations which it 
embraces. They should be capable of reasoning in geographical 
problem situations, of expressing and interpreting data 
in the form of those graphic devices which characterize the 
subject and they should be capable of carrying out the 
practical work by which the data for the subject Are 
gathered. It is assumed also that these expectations should 
relate to increasingly wider areas of context and to 
increasing degrees of complexity, precision and abstraction.
As far as the affective aspects of learning are concerned 
it is assumed that pupils should be interested in the 
activities through which they further their knowledge of 
the geographical environment and that they should be 
capable of affective as well as intellectual reciprocity.

These broadly are the aims which are detailed as 
objectives in Appendix 1, and v/hile it is clear that many 
of them can only be achieved through structured learning
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situations they can be drawn u^on selectively to 
7->rovide a test which seeks to evaluate what may be 
regarded as basic geographic understanding. This has 
been done in Figure 4 which represents a three dimensional 
matrix in which any particular test item could be located.
Area Studies involve the less important third dimension 
of the matrix, because they provide only the context for 
the systematic themes which have been drawn from Appendix 1. 
The essential framework for the pro-posed test is the face 
of the matrix on which the themes of the geographical 
environment are set against performance areas.

The function of the experimental design will be to relate 
understanding to mobility, in order to discover whether 
this mobility is reflected differentially in the cognitive 
images, concepts, socio-spatial schema, attitudes and 
interests of the Service children concerned. The function 
of the test therefore must be to evaluate those qualities 
which contribute towards fundamental learning in geography 
and which are therefore concerned less with such specifics 
as rail routes of the Prairies, or the farming regions 
of Australia than with nomothetic aspects of environmental 
cognition. Proposed areas of the test and the rationale 
on which they are based will therefore be discussed in 
the sections which follow.
3,32 Knowledge of Geocraphical Vocabulary
V'/hile the range of a child's geographical vocabulary and
his true understanding of it may be markedly different.
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there would seem to be good grounds for including 
some measure of vocabulary in a test of environmental 
understanding.

The vital role of language in relation to perception 
and general cognition was stressed in Chapter 2, where it 
was argued that conceptual development depends to a large 
degree upon verbal symbols. Within the bounds of a 
'subject' ffuch aé Geography, the individual must depend 
to an even greater extent on the technical vocabulary of 
the subject as a framework for thinking. The formation 
of geographical concepts is clearly associated with 
the development of appropriate vocabulary and the two can 
be seen as complementary aspects of the process of 
intellectual development.

One of the most recent studies of children's 
vocabulary in relation to geography is that by Milburn 
(1969) who reviewed the major difficulties experienced 
by children in their understanding of geographical 
vocabulary. As the result of a testing programme he 
estimated the extent of school vocabulary for different 
age levels. Geographical terms used in classroom teaching 
were collected in three primary and three secondary 
schools over a period of five years. From a series of 
control tests with children of all ages, a 'master list' 
of 315 terms was compiled and this comprised terms vfhich 
were in most active use in schools up to and including 
the Ordinary level examination.
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Vocabulary research is usually conducted on the 
basis of word frequency. In the Thorndike and Lorge 
(1968) 'Teacher's Book of 20,000 words' the term 'river* 
for example is listed among the first 500 commonest 
words in the English Language. Milburn's terms were 
related not only to the Thorndike list but to other 
word lists such as those of Faucett-Haki (1.9391 From 
these comparisons it was possible to identify words of 
high frequency in everyday usage and there were 96 such 
terms in his master list. Moreover 35 of the words in 
the list were rated as being of very high frequency.

The 315 terms of the 'master list' were used by 
Milburn as the basis for tests of individual interpretation 
and definition of geographical terms with 1000 children.
The word content of the final tests ranged between 47 
and 215 depending on the age level. Results showed a 
progressive increase in both the average rates of attempt 
and of definition acceptability. In general it could be 
deduced from the tests that by the end of each of the 
main periods of general education i.e, at 11 and 16 years, 
pupils knew approximately 60/o of the geographical terms 
being used in the schools! From the analysis of the 
test data,Milburn v/as able to isolate for various age 
levels those terms which presented difficulties, some of 
which were associated with homonyms and with homophonie 
terms.
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One fact which is clear from Milburn *s study is that 
although there was a marked increase in verbal fluency as 
the tests were applied through the secondary school years, 
it did not follow that such an increase was correlated 
with the development of concents and in some cases, 
fluency only illustrated the lack of such concepts. 
Conversely at junior levels particularly, a concent 
may well be understood before a satisfactory word 
structure exists to express it in speech. For this reason, 
in the present research, a test of geographical 
vocabulary can be but one element in the overall test 
instrument. Moreover the word list must be less extensive 
than that used by Milburn who presented 215 terms at the 
secondary level. His 'master list' is however a useful 
bank from which to draw a sample, for it is based on 
frequency of use in schools and is therefore closely 
related to contemporary views on basic geographic learning. 
As the basis for a sample it is therefore preferable to 
one of the standard dictionaries of geography. However 
since the purpose of the present research is to explore 
the relationship between basic geographic understanding 
and geographical mobility, the words selected must . 
clearly be those likely to be assimilated through 
experience (e.g. mangrove, irrigation, delta, altitude) 
as opposed to those which almost certainly require 
explanation and teaching. Words in the latter category
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from Milburn'S 'master list' would include 'anticline', 
'braided', 'solstice* end 'rein shadow' as well as 
many others.

This will therefore be the criterion adopted for 
the ^reparation of the vocabulary list, the length of 
which will depend on balance requirements for the total 
test.
3.33 Comprehension of Concents, Principles and Generalisations 
The rationale for this area of the proposed test requires 
less elaboration for it would seem to be axiomatic that 
a test related to environmental cognition should be 
weighted with items on concepts and principles basic 
to understanding the geographical environment. However 
some comment upon concents is required,for precise 
definition of the term in elusive. The compendium of 
readings in Educational Psychology by Stones (1970) 
for example, indicates a wide variation of definition.
A concept is usually represented by a word, refers to 
a class of objects or to an abstract idea. Abler, Adams 
and Gould (1971) distinguish concepts from 'constructs' 
in the realm of geography. Constructs, they argue, 
such as 'river', 'beach', 'storm' or 'town' have 
empirical, concrete content and as different varieties
are seen or encountered.....

'classificatory cloaks extend to encompass an
ever widening dictionary of snecific terms '
(Hall,1976, p.232).

Concepts represent the 'classificatory cloaks'. They are
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abstract ideas generalized from innumerable experiences. 
They establish order and relations between constructs 
and they gain flesh by experience.

The distinction is >^erhaps a semantic one which 
would be covered by others who would sinply recognize 
different levels of abstraction in concents. However, 
a characteristic which is sometimes overlooked is that 
they are mental phenomena which vary from individual to 
individual end within the same individual over time. 
Comparison of individual concents of 'concent' suffices 
to illustrate this ^oint. Moreover the level of 
abstraction for a concept is related to the mode of 
acquisition. Thus Graves (1975) classifies concepts 
used in geography under two broad headings, namely 
concepts by Observation and Concents by Definition. In 
other words some concents such as 'village','stream' 
and 'settlement' are built ur> almost entirely on the 
basis of reneated encounters with exemplars. Others 
such as 'hierarchy', 'diffusion', 'isostasy','interaction' 
or 'equilibrium' are acquired through definitions, 
context and verbal nropositions.

This distinction is a useful one in the nresent 
context. Mobile children who have experienced a variety 
of environmental settings should receive extra 
reinforcement for the elaboration of such simr̂ le, first - 
order concepts as 'river', 'beach' or 'forest'. They 
may also develop by experience, more difficult concepts 
such as 'mountain range', 'plateau', 'continent' and
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'tropical*. However, they are unlikely to gain 
directly from experience for those concepts which 
rely upon definition (e.g. 'density of population' 
or 'relative humidity'), for relationships between two 
or more variables,or for highly abstract notions.

In an earlier section reference was made to writers 
who have been prominent in their endeavour to identify 
the basics of geography and it was argued that the 
specification of those skills, concepts, principles and 
generalisations is a formidable task particularly if an 
attempt is also made to set these out in hierarchical 
orders of difficulty (Graves 1972b). H-owever, 
specification becomes more manageable when it is related to 
the behavioural expectations for a particular age-level.
The level which seems most appropriate to the present 
study is that of the middle years of Secondary education. 
Although there are reasons of administrative convenience 
related to such a choice,there are also what appear to be 
sound theoretical reasons for choosing this particular 
age-level. By the age of 13-14 years. Service children 
will have experienced varying degrees of mobility.
Moreover, a test in the middle years of secondary 
schooling will provide data for the experimental gap 
lying between 11+ testing and 16+ examination. Even more 
important is the fact that at this sub-mature Fiagetian
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level of formal operational thought, considerable 
variation in achievement can be expected and this should 
help produce inter-groun discriminations.

Some idea of the goals v/hich might be held for 
middle school pupils can be had from Appendix 1 to which 
reference has been made already. There the writer has 
drawn upon the literature of geographic education in 
order to complete a 'checklist* of major spatial end 
rnan-environment topics. Although this may not be exhaustive 
and makes no reference for example to area studies and 
other specifics of geography it is intended to represent 
some of the pervasive skills, concepts end principles which 
may be seen to lie at the foundations of the subject end 
which should therefore be sampled by a test purporting 
to evaluate understanding of the physical and human 
environment.

While it is undeniably difficult to construct 
satisfactory devices to test spatial visualisation and 
cognitive mapping, as far as the comprehension of concepts 
and principles is concerned the ground is more familiar 
and should require no further elaboration at this stage, 
for it is a dimension which is faced conventionally in 
the evaluation of geographic learning and to some extent 
it relates to the one which will be considered next.
3.34 Geoqra-nhic Reasoning
There is no evidence to support a theorized factor of
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geographic reasoning, separate and distinct from general 
power of reasoning. The term is used in the context 
of the T^resent study as a shorthand expression which in 
full would read, * ability to reason about things 
geographic *.

rieget and his associates sought to analyse the 
intellectual techniques and logical processes employed 
by children at successive age levels and their research 
generated a succession of complementary studies which 
have confirmed the essential validity of their analysis. 
Such research into children's thinking has shown age- 
linked differences in their abilities to structure the 
concrete and abstract features of their environment, 
(inhelder and Fiagetl958,64:Wallace, 1965; Kofsky, 1966;
Mosher and Hornsby,1966; Lunzer,1968; Parker and Day 
1971).

In seeking to impose order on what they perceive in 
their environment, children have to grasp the relationships 
between natural and man-made objects. In some cases the 
relationship is perceptually obvious while in others, 
where features are functionally related,it is less so. 
Houghton and Morgan (1974) sought to discover whether 
children showed the abilities and preferences brought to 
light by experiments in developmental psychology, when 
relating objects in the environment which might be 
included in geography lessons. In their study, a 
total of 109 children!between 6 and 7 years of age 
were presented with twelve cards depicting everyday
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scenes. The drawings were pen and ink sketches on 
variously coloured card backgrounds and the features 
exemplified could be related in at least three ways; 
perceptually (i.e. by colour), functionally (e.g. 
mechanic - lorry - garage), or abstractly (e.g. job- 
transport - building). Children were required first 
to carry out sorting tasks with the cards and 
subsequently to discover by a form of 'Twenty Questions', 
which one of the cards the interviewer had chosen 
mentally.

The study showed that the children preferred to 
structure the features functionally and 79 per cent 
of their first sortings were functional. However since 
only 20 per cent were actually unable to relate the 
features abstractly in second or third sortings, it 
seems there was a preference for functional structuring 
rather than an inability to cope with abstract relations.

In the second task, the children's attempts to 
reason which drawing the experimenter had in mind, by 
gathering information through questioning, revealed a 
reliance upon hypothesis scanning techniques, i.e. step 
by step, blind questioning, each question being a 
discrete hypothesis, not necessarily linked to the 
previous one. The high incidence of hypothesis scanning 
as opposed to a more efficient constraint seeking strategy, 
which would systematically reduce possibilities, suggested
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that many young children might not explore their 
environment in a planned systematic way.

Another study of particular relevance to the present 
research was that undertaken by Rhys (1966) . In
order to ascertain the quality of judgement that could 
be obtained from pupils at successive levels of 
understanding, Rhys presented several problems of a 
geographical nature to 120 children ranging in age from 
10 to 16 years. The age range was chosen to ensure 
the inclusion of a group well established at the Piagetian 
concrete-operational level as well as a group which ought 
to be stablised at the level of formal operational thought. 
Each problem unit was distinctive in terms of location 
and in the particular fusion of human and physical 
forces which operated within the local field of action. 
Responses were classified into four major levels, ranging 
from the lowest level (Category 1) to the highest level 
(Category IV). The range of responses was from tautological, 
irrelevant and premise-denying, to comprehensive responses 
organised in terms of some positive assertion or 
hypothesis to which a wide range of evidence was related 
to sustain an explanation. The results supportedPeel's 
contentions (1965; 1968) that a gradual transition may be 
discerned during adolescence, with the largely descriptive 
forms of thought giving way to comprehensive, detailed and 
fully adequate powers of explanation.
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The extent to which such intellectual progress can 
be accelerated is not established. (Hooper 1969).
As Rhys argues, in geography, structured experience in 
fieldwork can help refine key concepts, illustrate 
fundamental processes and generally secure a basis 
for further advance (Everson 1969). Similarly we would 
suspect that geographical mobility should play a positive 
role, for a realistic and reasoned appraisal of human 
activity within a spatial context requires an awareness 
of the interaction of man and land as exemplified in 
particular places.

Egocentrism, i.e. the tendency for individuals to 
judge the world from a single viewpoint and to be unaware 
of other differing perspectives is one of the major themes 
of Piaget's work, and the essential purpose of the 
present research is to establish whether decentration, 
that is, the progressive advance from egocentric thinking, 
is affected by varied environmental experience. In 
order to comprehend and then to explain a problem situation 
of a geographical nature, the individual requires the 
capacity to handle effectively a number of variables 
operating in conjunction with each other. The experimental 
investigations of Riaget and Inhelder (1969) unto the 
powers of reasoning employed by children at different age 
levels, when confronted wth scientific problems have 
shown that the ability to deal with problems involving
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several elements and variable does not arise until 
past the age of 12 years and in the case of the Rhys 
investigation the agewas around 15 years. The growth 
of the adolescent's capacity to reason propositionally 
with material of a geographical nature is seen to be a 
slow and gradual process with each stage of development 
shading into the next. It would seem to be true that 
even the most enlightened teaching will be of little 
avail unless a child is in possession of those structures 
of thought which allow him to absorb the material and 
profit from the experience.

The evidence of such research suggests that in the 
present study this particular dimension of the test is 
likely to prove to be one which most reflects general 
cognitive maturity and may show little interaction with 
mobility. On the other hand, results could point to 
geographical mobility as a stimulating factor in general 
intellectual maturity. For this reason, the outcomes 
will be particularly interesting.
3.35 Graphicacv

Balchin and Coleman (1965) stressed the need for 
more systematic education in the use of maps and diagrams. 
The authors used the term 'graphicacy' for what they 
regarded as a neglected form of communication, particularly 
appropriate to certain circumstances and they maintained 
that a sound education should ensure that children be 
graphicate as well as numerate, literate and articulate.
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Graphicacy can be defined as a trained skill which has 
been developed from the visual-spatial element of human 
intelligence. It has received in the past far less 
attention than other analogous skills and this is 
surprising in view of the fact that it has long been 
recognised that teaching should employ as many senses 
as possible and that the visual is probably the most 
acute. It is a standard demonstration that visual 
learning at least on a simple level is more effective 
than eural and it seems likely that the majority of 
people remember data through a series of mental images.

Graphicacy can be considered as a visual communication 
and children are capable of understanding and of reproducing 
to some extent pictorial stimuli before they are able to 
cope with other communication modes. Balchin (1972) 
listed the concepts and skills he envisaged in the content 
of this field of communication:
a) appreciation of direction and distance
b) appreciationcf size, shape and area
c) linear and angular measurement
d) Space relations and map forms
e) appreciation of scale
f) conventional signs
g) colour distinctions, pattern recognition
h) mathematical graphs and their interpretation
i) use of coordinates
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j) map projection and art projection
k) perspective in field sketching and photography
1) perspective in area reproduction
m) map making and map interpretation
n) networks and distributions
o) ground and air photo interpretation
p) photograrametry
q) colour radar and infra-red photography 
r) computer graphics 
s) remote sensing devices

The list is arranged in approximately ascending 
order of complexity, and it covers levels of the skill 
which would be outside the concern of school learning. 
Moreover the categories appear to be static and the 
skills rigid, whereas it is the interplay between them 
which will frequently be the focus of interest. This 
point is related to the significance of imagination in 
graphicacy. The growth of perceptual studies in geography 
has been among the more recent innovations within the 
subject and the relevance for graphicacy is that the way, 
for example, a nattern is perceived will influence the way 
it can be manipulated. Other imaginai aspects of graphicacy 
are dealt with in the following section which explores 
spatial visualisation.

The Balchin list will undoubtedly be expanded and 
refined as the study of graphicacy becomes established 
at the level of teaching. It can be argued for example
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that at the simplest level, the concept of position 
should be the starting point, possibly allied to that 
of "personal space*. It would also be possible to 
reorder the concepts and skills into a scale from conoete 
to abstract. A comparatively simple concept such as 
distance might be considered as actual distance, scaled 
map distance,and cost or time distance.

It is clear from the Balchin list that the map has a 
key role in graphicacy and that of the various forms of 
graphic presentation employed in geography, the map is 
paramount. However, while it is the conventional method 
of recording geographical information the map is not the 
only method, nor perhaps the most appropriate one for 
children of certain age or ability levels. Tho^ who have 
underlined some of the particular difficulties encountered 
by children working with maps include Herdman (1937),
Prior(1959), Piaget and Inhelder(1956), Satterley(1964), 
Rhys(1966),Storm(1967),Rushdoony(1968), Bartz(1970) 
and Dutton(1973) . Sumner(1956) favoured a progression 
of experience from pictorial style maps to ordinary maps 
from which the pictorial elements have been excluded.
On the other hand Blaut and Stea(1974) believe th^t 
mapping is developmentally primitive and that in toy-play 
mapping,children can represent a cognitive map at the 
age of three. They argue that while this competence 
may be a fundamentally different process from Fiagetian
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spatial cognition, it is certainly at least the taproot 
of ordinary mapping.

Other graphic devices include diagrams, oblique 
drawings, graphs, landscape sketches and photographs. 
McDermott (1969) whose term 'geographic graphics' 
covers all the media used to promote the visualisation 
of geographical elements and relationships, points out 
that these media have different merits and that their use 
should accordingly be complementary.

Graphicacy is a behavioural skill essential to 
geographic learning and it involves aspects of day to day 
experience and environmental perception as well as activities 
directed towards its development. It would seem to stem 
from the hypothesis underlying the present research that 
Service children with a record of high mobility are likely 
to have had stimulated their ability to read and produce 
simple maps, through their need to re-orientate themselves 
in new stations, garrisons, schools, neighbourhoods, towns 
and countries. Essential concepts underlying graphicacy, 
including position, size, shape, area, direction, distance 
and mapping conventions are likely to have had constant 
reinforcement through such experience, and performance on 
items relating to these concepts is likely to be higher for 
these children than for those with a less geographically 
mobile history. Items based on the requirement to draw 
and to interpret maps and diagrams will therefore be
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included in the test,
3.36 Spatial Visualisation

Closely related to the activities retiring 
graphicacy are those concerning what may be called 
spatial visualisation. The term is used here to refer 
to a composite factor involving perception as well as 
memory-imaginai behaviours. In the second chapter the 
issues associated with research into environmental 
perception and cognition were dealt with in considerable 
detail because in its widest sense environmental 
perception is the quality which embraces the conceptual 
structures and mental images which underlie cognitive 
clarity concerning the environment and it is this quality 
the proposed test seeks to measure. While geographical 
vocabulary, skills, concepts and understanding of principles 
and relationships are all reflective of this quality and 
while reasoning about the environment is a facet of the 
quality in action, images are of fundamental interest.
The difficulty is one of access, for it is one thing to 
speculate upon mental images and quite another matter to 
measure them. Mercer (1976) suggested that the present 
fashion of trying to obtain peopWs images of 'neighbourhood' 
for example might be leading investigators away from 
environmental issues that really matter.

The hature of the spatial image persists as an
ill-defined concept although its majpr components would

4;''appear to be memory, imagination and imagery. It is an
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integrated,multimodal representation,depending, 
as with perception, upon more than visual input. Our 
representations of the environment are the product of 
two information systems, one from the substance of 
direct experience and the other from indirect, mediated 
sources including other humans, books, pictures, maps 
and news media. The representation is perhaps most 
commonly a ‘seen* pictorial image derived from an eye 
level viewpoint where it draws upon direct experience 
of action in space. Thus there is probably considerable 
truth in the old maxim that 'geography is best learned 
through the soles of one's boots'; for walking is 
intimate to the environment and effectively 'articulates 
the schemata' (Lee,1964). Where it depends upon vicarious 
spatial experience,the cognitive representation can take 
many forms. Thus one's cognitive map for a proposed 
first-time journey between London and Birmingham will 
probably take cartographic form. For cognitive 
representations of such macro-spatial relationships we 
have to rely upon ready made schema, in this case the 
map, consulated before the journey or the mental map 
'called into play' as it were. Many elements of foreign 
environments are reconstructed as pictorial images 
because they derive from indirect sources which are 
likely to have been graphic and pictorial rather than 
symbolic.

The major obstacle is the subjective nature of the
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spatial images which have no direct physical correlates.
The situation is one which is fundamentally different 
from that which the geographer conventionally faces but 
it is a familiar one for the psychologist and the educator.

To the psychologist, the study of spatial visualisation 
offers some unique opportunities to explore a form of 
perceptual imaginai reasoning. Piaget observed that 
spatial visualisation requires the ability to perceive 
and to imagine an arrangement of objects from different 
viewpoints and to achieve this ability the child must be 
conscious of his own viewpoint and be able to liberate 
himself from it.

To the geographer the study of spatial representation 
has implications which pervade the whole discipline, for 
geographers continue to express their interests through 
the medium of maps and other graphic devices and the 
study of spatial visualisation could well affect the 
strategies we use to teach geography to children. A 
critical weakness of many map skill programmes for example 
is the presumption that knowledge of symbolic conventions 
necessarily entails the ability to visualise the spatial 
arrangement of the objects represented. Statistical 
efforts to specify spatial abilities among visual 
abilities were well under way in the 1920*s. Spearman(1927) 
for example presented evidence for and against the 
existence of a groun factor involving spatial relations.
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In 1928 Kelley reported that there appeared to be a 
statistical factor involving the sensing and retention of 
visual forms. In 1938 Thurstone included a spatial factor 
in his analysis of primary mental abilities and he 
characterised this as a facility with spatial and visual 
imagery.

Dur inn the Second World War, military demands for 
personnel screening, stimulated large scale research, 
and several spatial factors were isolated in the statistical 
studies conducted by Guib .ford and Lacey (1947). In 
1951, French reviewed the military references on 
spatial and visual factors and concluded that there was 
sufficient statistical evidence to support the existence 
of three spatial factors. Spatial, Orientation and 
Visualisation. He described the spatial factor as an 
ability to perceive spatial patterns accurately and to 
compare these with one another. The orientation factor 
was described as one, requiring a person to remain 
unconfused by the varying orientation in which a snatial 
pattern might be presented. The third factor, 
visualisation, was regarded as the ability to manipulate 
objects in imagination. Michael et alia(1957) concluded 
that French's spatial and orientation factors could be 
regarded as one composite factor, distinct from the 
spatial visualisation factor.

The difficulties encountered in various studies in 
statistically isolating a spatial visualisation factor 
lead Eliot (1970) to believe that visualisation is a
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cumulative summation of behaviours on a perceptual- 
imaginal continuum, lack of competence with any of 
the several behaviours involved can impair mastery of 
a visualisation task. Where the task (e.g. photo
reading) is nearer the perceptual end of the continuum, 
differences in perceptual variables, will be important 
and these may be related to sex, I.Q. and motor 
coordination. Other tasks however will approach the 
imaginai extreme of the continuum and we are only 
beginning to learn what conditions facilitate image 
building and image maintenance in children. Piaget's 
studies of the construction or representation space by 
children are of particular relevance here. When he 
described (1956) the child's construction of space, he 
argued that a child evolves from a perceptually dominated 
space to the achievement of a conceptualised space and he 
distinguishes between static perceptual space and transformable, 
conceptual space. He contended that children's initial 
knowledge of objects and their relationships is 
achieved through their acting upon those objects.
Images for Piaget are basically deferred actions which 
have been internalized. The Geneva studies and the 
developmental account of spatial conceptualization are 
of particular interest when related to the gradual 
emergence of a spatial visualization factor,but it is 
worth bearing in mind that the behaviours required by
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Piaget may not be all the behaviours required for the 
act of visualizing spatial arrangements in a different 
context.

The increased attention toward imagery and its 
role in thought has been one of the most interesting 
developments in contemporary psychology. For the greater 
part of this century, psychologists concentrated their 
efforts on defining thought in terms of language and 
verbal processes. From the review of literature concerning 
environmental perception it is clear that more recently, 
theorists have been led to argue the case for images as a 
symbolic system in their own right. It is possible that images 
can be regarded as symbolic processes linked developmentally 
to associative experiences with concrete objects and events, 
and verbal and visual processes may function as alternative 
modes of representation. Hebb(1949) pointed out that the 
two coding systems differ with respect to memory functions 
and that differences in the possession of imagery may not 
reside in the mechanisms of thinking but in the retriev- 
ability of the image. Visual memory codes appear organised 
to represent the environment spatially,whereas verbal 
memory codes appear organised so that at any point in time 
items of information may be retrieved in a fixed order.

In the process of testing, care has to be taken not 
to impose ways of thought and conceptualisation upon those 
whose mental images we seek to evaluate. Boulding(1961)
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is nrobably right when he argues that the man has a 
profound effect on our snatial images. Thus when 
Lee (1968) asked resnondents to draw on a nrovided man 
a closed line around what they considered to be their 
neighbourhood area, the resnonses would be denendent 
upon individual granhic ability and familiarity with 
the man format as a means of representing snace. In 
other words geographers are a group with a particular 
viewpoint or 'snatial style' derived from their specialized 
experiences and geared very highly to the use of mans 
(Beck 1967.). Nevertheless one particular product of 
spatial visualisation with which we are concerned must be 
that of the cognitive man. Although the capabilities of 
the fully trained geographer are presumably those which give 
direction to the aims of teaching in schools,it is extremely 
doubtful whether many children are capable of recalling 
an image of the world as a discrete whole or capable of 
mental manipulation and detailed surface enlargement.
Whether lower secondary children for example have this 
ability or whether they have only a series of fragmented 
images bearing little relation to map or model format, 
is an interesting area for study. Although it is generally 
recognized that the days of role-memory assignments in 
geography should be in the past, complaint is nevertheless 
frequently made about the place-name illiteracy of school 
and college students. One of the desirable educational 
outcomes which is commonly assumed for a successful course 
of geographic learning is that learners should have
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reasonably clear mental mans of important macro regions 
including particularly those relating to their own 
parochial and provincial position within its national 
continental and global setting.

'If Upper class students are still pretty hazy 
about the world political man, geography courses 
become at the receiving end of the blame; “What 
do they teach them in those classes anyway?" '
(Nij ira, 1974,p44).
Over a periodcf three and one-half years at the 

University of Louisiana workers tested a total of 
400 collegiate entrants who were asked to identify each 
of the 50 contiguous United States on an outline map.
More than 40̂ * of the answers were incorrect. While all 
400 correctly identified the political limits of Louisiana, 
geographic knowledge of the USA, at least by this index, 
appeared to diminish significantly as the student 'groped' 
his way to the west, the east and especially the north.

Little is known about the mental images that children 
hold of geographic space but it is reasonable to expect 
that levels of information should rise and those of 
ignorance decrease as children travel. Moreover, while 
the mental maps of each individual are unique, there 
should be considerable overlap and the more homogeneous 
the group in terms of age and experience, the more overlap 
we might expect for the mental images. We can construct
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a single representative mental man from the many
individual viewpoints of the individuals in a groun
by a simplifying, many to one, homomorphic transformation.

One method by which cognitive map images may be 
assessed is through maps constructed from expressed rank 
preferences for a given set of places. Gould and White 
(1974) have reviewed studies conducted along such lines 
and these reveal surprisingly consistent images of 
geographic space. The basis for such consistency can be 
probed by asking individuals to respond in an open and 
unstructured way to the names of states for example.
From such work (e.g. Harris and Scala,1971), it seems 
that people evaluate an area on a number of scales but 
collapse these into one general rating in a resolution 
of the conflicting images.

There is no necessary correlation between preference 
or imageability and accuracy of location, 'Ignorance 
surfaces' can be plotted after respondents have been 
asked to record the names of states or countries on an 
outline map. From the proportion of errors for a 
particular group, contour lines can be drawn to enclose 
areas of mis identification. Fast work in this area has 
demonstrated a tendency for ignorance to rise with 
distance unless states or countries have a very distinctive 
shape or are on the periphery of the home region.
(Goodey,1968; Burris,1970). Alternatively, students 
can be asked under pressure of time, for the names of
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towns, cities, states and countries they can recall 
in free association. Combined responses for a group 
can then be used to plot an 'information surface'.
The rationale behind this technique is that the individual 
faced with the task can either write down the names of 
the largest and best known places,or the names of the 
nearest places. According to Gould and White (1974) 
most people use both strategies to produce an aggregate 
information surface that feflects both size and distance, 
and their relative location in information space.
Gould (1972) demonstrated that the information surface
for children in Jonkoping rises with age and a similar
sequence of information acquisition was reported by
Douglas (1969) working in Illinois. The image of the
older children can be traced as a complex development
from the simple more primitive surfaces of the young
children. Small peaks of information appear to push u p
around the local area and the information-transmitting
large cities. Gradually corridors of information seen
out from these nodes and link up between them. As
Gould and White observe, the information map sequence
fits closely to some of the work by psychologist Kaplan (1973)
whose interests concern the brain at the physiological
level and who has investigated those cognitive structures
that allow men to acquire, store and process information.
He claims that an enormous amount of information is
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Stored in the form of cognitive maps with distinct 
spatial properties. These cognitive representations 
probably consist of major nodes or reference points 
joined by networks and linkages. Apart from their 
relationship with the developing information surfaces 
of the Swedish children, Kaplan's discussions are 
aligned to the ideas of Lynch (1960) in his studies of 
human perception in American cities.

In order to relate this area of environmental 
cognition to work already carried out, it would seem 
that the test should seek to explore the mental maps 
of Service children in one or more of the ways outlined 
above. It is clear from the evidence already reviewed 
that there are spatial abilities which should have direct 
relevance to learning in geography. In various situations, 
the young geographer needs to perceive and compare 
spatial representations, to reorientate these to assume 
different viewpoints and to construct imaginai 
representations from verbal data. An investigation by 
Blair (1964) into the difficulties experienced by 
children in map comprehension, indicated that many lower 
and middle secondary pupils are uncertain and confused 
when presented with spatial distributions outside their 
personally constructed framework of reference. Heywood 
(1940) in a small investigation seemed able to detect 
the existence of a spatial ability factor related to good 
performance in geography. Taylor (1959) on the other
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hand found that the general factor (g) was far more 
important in explaining good performance in geography, 
than any spatial factor.

The closely related character of what have been 
discussed here as separate qualities, namely graphicacy 
and Spatial visualisation, is underlined by the findings 
of Satterly (1964). He was interested to find out 
whether performance in map reading could be associated 
with certain psychological variables and the results of 
his analysis indicated that a test for the perception of 
embedded shapes was the best single predictor of man 
work ability. Satterly carried out a further analysis 
of his data in order to find out what factors appeared 
to underlie the correlations which he found between the 
psychological tests and the mapwork tests. Of the two 
groupings of factors which seemed to be most closely 
related, there appeared to be one corresponding to 
perceptual reasoning (i.e. the ability to perceive 
spatial relationships) and another corresponding to the 
ability to internalize spatial relationships and operate 
on them mentally.

This facility with spatial and visual imagery must 
relate to the host of different abilities and background 
experiences which the individual brings to the particular 
task and this could well be reflected in differences 
between geographically mobile and stabile children. The 
test will therefore include items gauged to be measures 
involving this ability which seems to lie at the heart of 
environmental perception and cognition.
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3.37 Attitude to Foreign Peoples and Lands 
Reference was made earlier to the difficulties inherent 
in any study of affective aspects of learning,and with 
such difficulties in mind the first question to be 
answered is whether attempts at evaluation of this 
aspect of geographic learning need to be made. The 
answer must be in the affirmative and the reason lies 
partly in the fact that there are inescapable affective 
as well as cognitive objectives associated with education 
concerning the environment. Cowie . (1974) has 
demonstrated that geography itself is a value laden 
subject, although this has not always been recognized. 
However, terms such as 'satisfaction','enjoyment' , 
'interest' and 'attitudes'y seem to have permeated the 
literature of geographic education, reflecting the growing 
recognition by curriculum developers that cognitive 
abilities in geography or in any other subject are not 
enough and that the ultimate aims of education embrace 
attitudes as well. Normative definitions of the education 
process abound with references to desirable attitudes,for 
these are likely to assure the on-going process of 
education.

Throughout this century there has been a growing 
awareness of the fact that teachers are inescapably 
bound into the processes which influence children's 
attitudes. That school geography for example might 
contribute to international understanding was probably
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first, mooted early in the century when geography at 
university and school level was becoming increasingly 
a human study and the idea became widely accepted during 
the inter-war years. Unstead, for example made the 
distinction between the desirability for a knowledge of 
facts and for ar̂ r>ropriate attitudes of mind. The 
desirable attitudes were seen to be those which 
embraced:

•goodwill to the ’̂eople studied; neither hostility 
because they are foreign nor contempt because 
their ways are unlike ours, but a desire to 
understand them and a willingness to see their 
point of view'(Unstead 1921,^136). 

other writers argued the same case. Evans,(1931;)
Green (1931 )and dmith (1933 j believed that an essential 
question was whether pur̂ ils left the classroom with 
attitudes of increased resr>ect, sympathy and understanding, 
or the Opposite. He saw the teacher of geography as 
having more ^ower than all other social agents combined, 
to decide whether the future acts of the voter would be 
based upon respect or disrespect, sympathy or antagonism, 
understanding or prejudice.

In this climate of opinion there was an increasing 
proliferation of school texts of the 'way of life' 
character and a variety of classroom approaches were 
proposed, for the assumption generally made was that good
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geography teaching would automatically improve attitudes.
In fact, not a great deal appears to have been achieved
by the schools in this direction,partly because the
most suitable aids were limited in nature and supply,
and because little reference was made to the growing
body of research into the nature of attitudes and prejudice.

After 1945, the range of activities aimed at improving 
international understanding through the schools was 
extended and given particular support by UNESCO. However 
as the results of experimental research became more 
widely appreciated there was more limited optimism 
about the contributions which geography teaching might 
make to international understanding, for the evidence 
suggests that attitudes are formed from the earlier 
years and may not be easily modified. (Scarfe,1950; 
Broadhurst and Phillips,1951; Feakes,1953; Wakatama 1957; 
Miller 1960; Williams 1961; Honeybone 1962; Jahoda 1962; 
1967; Garnie 1963;1972; Jaspars et alia 1965;
Rogers and Long,1966; Middleton et alia 1970).

A more important reasonfor the evaluation of 
affective learning is its importance in relation to 
cognitive learning for there is already evidence of 
relationship between logical decentration and affective 
décentrâtion. One of the most extensive investigations 
in this sphere was the major UNESCO project reported by
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Lambert and Klineberg (1967). This was a cross^ 
sectional study based on information gathered from 
structured interviews with children from eleven parts 
of the world. The study showed that children's views 
of foreign peoples changed with age in several noteworthy 
ways. With age, children demonstrated a larger repetoire 
of evaluative distinctions and showed more preoccupation 
with personality traits and habits than with physical 
features, clothing and language. They also came to 
think about foreign peoples in an increasingly stereotyped 
manner. The 6 year-olds were the most reluctant to 
express affection and while the 10 year-olds were ready 
to view foreign peoples as similar and likeable, children 
at 14 years of age were found to be generally less friendly 
towards foreigners and to be showing signs of thinking 
along adult stereotyped lines. Garnie(1963) in a 
longitudinal study had similar findings to those of the 
UNESCO research.

The declared reasons for the UNESCO study were that 
concepts and analytical frames of reference concerning 
the environment can be impaired by this psychological 
process known as stereotyping. The individual's thinking 
may be marred by tendencies to generalise about all 
members of a class of events, objects or people from 
experience with only a few examples. Typically these 
highly simplified sketches about classes of things or 
people became more than covenient summaries. Since 
these mental schemata are usually incomplete and biased.
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they give those who hold them a false reference point 
for perceiving and reacting to new instances of a class, 
and when new instances are encountered they are often 
too readily categorised without being carefully examined 
for their individuality. This is the process known as 
stereotyping and because of its relationship with cognitive 
behaviour it has importance beyond the normative issue 
concerning the desirability of tolerance and sympathetic 
attitudes.

Piaget and Weil (1951) see the cognitive and 
affective aspects of development to be in many ways 
parallel. They pointed out that the young child finds 
the intellectual concept of reciprocity (e.g. adoption 
of other spatial viewpoints) as difficult as affective 
reciprocity, i.e. understanding of other people's feelings. 
Piaget and Weil describe the child's discovery of 
homeland and understanding of other countries as a process 
of transition from egocentricity to reciprocity. They 
believe that the unconscious egocentricity of the young 
child, both cognitive and affective, is a stumbling block 
to the development of objective relationships with the 
environment and that these same obstacles that impede the 
process of 'decentration' may crop up again at all age 
levels. In other words, although there is, from their 
interviews with children 4-15 years of age, evidence of 
decentration from early egocentricity, the child's 
reaction to other nationalities may be guided into the 
most varied channels according to whether his social
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environment is understanding, critical or even conscious 
of foreigners. The advance may not be towards reciprocity 
but towards merely sociocentricity, i.e. a broader form of 
egocentricity. In the present study, as well as being 
interested in the effects of mobility upon cognitive 
understanding of the environment we want to know whether 
there are effects upon affective understanding. Is for 
example the Service child more tolerant towards nationals 
in those countries known to him personally?

As far as the effects of mobility upon attitudes to 
foreign lands and peoples is concerned. Garnie (1972) 
believes that direct contact with agreeable representatives 
of foreign lands is likely to improve attitudes of 
international understanding, because a child will trust 
his own experience with individuals and may generalise 
from it to whole nationalities. However Smith (1933) 
gave tests of personality to a group of American students 
aged 16-26 years, before and after visits to Europe. He 
found that 'deep-seated attitudes on worldmindedness' 
were little changed and that experience tended to reinforce 
attitudes held prior to the visits. Although his line 
of inquiry is relevant to the present research. Service 
children unlike tourists, have sustained experience 
overseas in a variety of national settings and it is 
reasonable to believe that their personal contacts with 
Gypriots, Germans, Maltese, Malayans, and Ghinese, might 
give them more favourable attitudes towards these nationals.
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On the other hand. Smith also reported that those 
students in his sample who went on deliberately designed 
schemes of international visiting, benefitted more than 
did those who had 'unstructured heterogeneous experience* 
as tourists. This would seem to confirm the belief of 
other workers in this field, that positive international 
attitudes are more likely to be achieved if day to day 
experiences are supported by related activities in the 
schools, and as far as Service children's schools are 
concerned, their fairly unique position places them well 
for work in this direction. The outcome of results in 
this area of the test should therefore be of particular 
interest.

À detailed review of the literature on the meaning 
of the term 'attitude' is provided by Wie.chmann and 
Wiechmann (1973). Most definitions approximate to that 
of a relatively permanent predisposition to think of, and 
behave towards, objects, persons and events in one way 
rather than another. Despite what may be regarded as 
limited contributions from psychologists towards theoretical 
models of environmental perception,there is considerable 
assistance available from the methods and techniques of 
their discipline. General sources of reference on methods 
of attitude measurement include Reramers(1954), Edwards(1957), 
Oppenheim(1966), Fishbein (1967), Lemon (1973) and Gardner (1975). 
Craik(1970) presents a wide ranging list of those techniques 
which can be employed on the problems of environmental 
psychology. Others are evident from works by Guilford
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(1954) and Nunnally(1967). The Semantic Differential, 
a rating scale devised by Osgood(1957) was used by 
Sonnenfeld(1967) with respect to rural landscapes and 
by Warr and Knapper(1968) in a variety of situations. 
Carswell(1970) gives particular recommendation to the 
Semantic Differential technique for the evaluation of 
affective learning in geographic education and also 
describes the usefulness of Likert-type scales, which are 
probably the most widely used scales presently available 
for measuring attitudes.

A combination of appropriate techniques is normally 
used to achieve a more valid evaluation of attitudes and 
in bbe- present study an item involving selection of 
adjectives, will be used together with rank preference 
tasks to elicit responses from which children's attitudes 
may be inferred in items of similarity outlooks and 
expressions of affection. Lambert and Klineberg(1967) 
concluded that indices on these latter components adequately 
described children's attitudes towards foreign peoples.
3.38 Attitude to and Interest in Geocraphv 
In earlier sections, reference has been made to the 
contemporary view of general behaviour which is seen as a 
blend of cognitive and affective components and it was 
clear from the review of perception studies, that individual 
perceptual responses are influenced by temperamental 
qualities, feelings, attitudes and interests. Attention
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to the 'affective domain', the term used to cover the 
less rational of our cognitive functions brings into 
focus an array of variables underlying thought processes. 
The influences of the affective state on thinking may be 
viewed as those which facilitate and assist the process 
and those which inhibit or distort it. Both the 
direction of the affect, whether positive or negative, 
with reference to an object, person or event, and the 
strength of the affect determine to an extent whether new 
information will be processed or blocked (Rosenberg 1956). 
The younger the child, or the lower his intelligence level, 
the more closely fused are the affective and cognitive 
systems, and although in the course of development, the 
child gradually separates some feelings from perception and 
activity, other aspects of feeling, wishing and desiring, 
remain closely tied through adult life.

Investigations of the barning process have shown that 
we tend to forget things in which we have little interest 
and that we learn more readily those things which attract 
us. Research has also shown that there is a stronger 
correlation between not being interested and not knowing, 
than between being interested and knowing. In other 
words, whilst it may be assumed that a child is likely 
to learn if he is stimulated, we may be more certain that 
he will not learn if he is bored. (Long 1950).

Organized perceptions of the geographic environment 
reflecting the acquisition of appropriate facts, skills.
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concepts, mental images, attitudes and interests 
constitute geographic learning and it has been argued 
that this shares many of the characteristics of Piagetian 
'decentration'. Interest in the environment and in 
those activities involved in exploration of the 
environment, directly, or vicariously, must play a 
part in that developmental state and must therefore be 
an important category of affective information of value 
to the investigation.

In 1949, Scarfe called for more research into 
children's interests and attitudes concerning aspects of 
school geography. This was follo\ied up in the period 
1949-1964 as is reported by Long (1964) and in 1971 
in a presidential address to the Geographical Association, 
Long described her own work on the relationship between 
interest in, and knowledge of school geography. The 
study, involving a sample of 1800 secondary school 
children aged 13-15 years in a wide range of ability, 
examined attitudes to various activities undertaken in 
classrooms for geography teaching. The investigation 
revealed an immense range of likes and dislikes, though 
it could be generalized that the children concerned, 
preferred geographical means of expression, to written 
work and that they particularly disliked note-taking 
either from the chalk-board or in dictated form. The 
use of large and medium scale maps for geographical 
exercises was not universally appreciated and girls in 
particular tended to dislike such work. This finding
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illustrates the value of attitudinal investigations for in 
this particular case the information should lead the 
teachers to examine their own strategies and to 
probe the reasons for likes and dislikes in order to 
eliminate what may be straightforward cognitive 
difficulties.

In the present research, one area of the test will 
explore attitude to geography,and interest in relation 
to other subjects and in activities which are commonly 
carried out in classroom geography. Again it is 
conceivable that supportive environmental experience 
enjoyed by highly mobile children may be reflected in 
higher levels of interest in geography and attitude to 
the subject. The techniques for evaluation will be 
drawn from those already described and will consist 
of a simple ranking device, an interest inventory and 
Semantic Differential scales.

3.39 The Purpose of the Test
A test instrument can only be constructed when the 
intended outcomes of measurement are clear. The 
interest of the present study is with the part played 
by experience in geographic learning. The strategy 
is to pose problems which require the demonstration 
of cognitive skills with material which is geographical 
in character and to determine by experiment whether the 
spatial mobility and concomitant environmental experience 
of Service children is reflected in their geographical
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vocabulary, comprehension of selected concepts and 
principles, reasoning with geographical data, graphicacy, 
spatial visualisation as well as in their attitudes to 
foreign lands or peoples and their attitudes to 
geography as a subject. The cognitive elements of the 
test are intended to involve the exercise of perceptual 
and intellectual skills upon material which is environment 
related and within the capabilities of 14 year old children.

Very few achievement tefets in geography are commercially 
available in Great Britain and too many of these are 
essentially factual in nature. Tests available in 
North America are not necessarily suitable for British 
children; some are designed for social studies curricula, 
many are geared to primary school work and most are not 
of a very high quality in terms of the thinking they 
test (Wood 197/0; Bures 1965;Graves,. 1975). The items 
will be devised to sample areas of cognition and skills 
which are thought to feature in geographic learning, 
which might be regarded as the best available surrogate 
measure of 'socio-spatial cognition*, a concept for which 
there is as yet no agreed measurement formula. Whether 
they can be regarded as a test of geographic learning, 
is essentially a question more open to validation 
procedures and these are the concern of the next section.
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CHAt'TER FOUR

DESIGN AND METHODOLOGY
4.1 THE EXPERIMENTAL DESIGN
4,11 The Design
Previous chapters have dealt with the research nroblem, 
the related concepts, theories, findings and the broad 
hypotheses to which they give rise in relation to the 
population to be studied. Service children are subject 
to varying degrees of geographical mobility and therefore 
of experiential learning which the researcher would find 
impossible to contrive, simulate or manirulate. The 
background of the interests reviewed in the preceding 
chapters pointed to the possibility for what can best 
be described as an opportunistic exploitation of 
interpretable data (Campbell and Stanley, 1963)•
The situation is one in which an ex post facto analysis 
offers the only feasible approach to experimental design. 
Typically, hypotheses about the effects of attributes 
that characterize individuals are not amenable to 
experimental investigation since an investigator cannot 
manipulate such variables. The basic purpose of ex post 
facto research is to discover or establish functional 
relationships among variables.

Experimental psychologists look askance at studies 
with less than full experimental control. However, 
there is some recognition for such studies when more 
efficient probes are inapplicable and this is commonly 
the case in the educational world where the researcher
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rarely has complete freedom to select or assign subjects 
and manipulate conditions. Actuarial rates as well as 
many persuasive medical arguments ̂ relating lifestyles 
with disease risk ,are based on similar analysis.

The data from correlation studies is relevant 
to causal hypotheses inasmuch as it exposes them to 
disconfirmation. In other words if zero correlation 
between X and Y is obtained, the credibility of a 
causal hypothesis is lessened. Moreover, if a high 
correlation occurs, the credibility of the hypothesis 
is strengthened in that it has survived a chance of 
disconfirmation. In a balanced time perspective,which 
recognizes that continuous multiple experimentation is 
more typical of science than once-and-for-all,definitive 
experiments, such outcomes have value.

•If a tally of sound and important studies in 
psychology, sociology and education were made 
it is likely that ex ^ost facto studies would 
outnumber and outrank experimental studies' 
(Kerlinger,1966,p.373)

The major weakness in ex post facto investigations is the 
lack of control over extraneous variables which, singly 
or in interaction may account for the observed differences 
in the dependent variable of the study. However while 
the researcher in such a situation does not have the 
safeguards provided by randomization and direct
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manipulation of the independent variable, he does have 
access to procedures that furnish a degree of control 
to the investigation. It is for example possible to 
build extraneous independent variables into the design 
and use an analysis of variance technique. This 
indeed is the method adopted for the present study 
which constitutes a technically * non-designbut which 
follows a well trodden path in experimental procedure.

On the basis of the data supplied by the children 
and their schools, scores from the proposed test are 
to be allocated to cells of a matrix generated by the 
following variables and levels:

Independent Variables Levels
Mobility 3
Intelligence 3
Father's Rank 3
Family Size 3
Sex 2

In this way the test population will be divided into 
162 sub-groups with the children of each sub-group being 
relatively homogeneous with respect to all five variables. 
The mean scores of children in each group will be 
calculated and used as raw data for separate analyses 
of variance relating to scores from the test of geographic 
understanding, the test of attitude towards geography 
and the test of attitude towards a group of foreign
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nationalities. In addition,separate analyses using 
appropriate statistical tests will be carried out in 
relation to subsidiary hypotheses concerned with particular 
items and areas of the test.
4.12 The Choice of Variables
The basic approach adopted is that a number of predictions 
derived from commonly held views on the possible effects 
of mobility upon geographic understanding are to be 
tested,using data derived from an administered test 
and questionnaire. Consistent results for the various 
predictions should enable conclusions to be drawn with 
some degree of certainty about the likely truth or 
falsity of the hypotheses.

Before any differences between groups of children 
who have different histories of mobility can be accepted 
as being associated with mobility,it is essential that 
the groups should be comparable with respect to other 
variables which might also be related. As a result of 
literature search, four variables in addition to mobility 
were selected as being ones likely to influence performance 
on the test. These variables, already mentioned in 
the previous section were:

Intelligence (INTEL)
Father's Rank (RANK)
Family Size (KAMSIZE)
Sex (SEX)
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The hypotheses relating these variables to scores 
are set out in a later section but it can be noted 
here that in the context of the investigation, those 
concerned with Mobility as a main effect will be 
referred to as primary hypotheses.and those concerning 
interactions or main effects other than mobility 
will be referred to as secondary hypotheses.

The rationale underlying the choice of these 
variables and the levels elected within each variable, 
requires elaboration, which follows in the next section.
4.2 OPERATIONAL DEFINITION OF THE VARIABLES
4.21 Independent Variable
Although the independent variable is normally taken 
together with so called 'moderator variables' for 
data analysis,the distinctmbetween the two tynes can 
be useful.
4.211 Mobility
In the present research the hypothesis is that the 
frequent geographic re-locations experienced by Service 
children provides stimulus and an experiential basis 
for learning related to geography. The implication of 
this hypothesis is that mobility will be the main predictor 
of any achievement score on the test. Mobility was therefore 
assumed to be the independent variable in the experimental 
design and was operationally defined by reference to 
the number of schools attended upto the time of testing.
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Three levels of mobility were specified and 
these were as follows

• High Mobility; —  More than 7 schools attended
• Moderate Mobility —  Five to 7 schools attended
• Low Mobility —  Less than 5 schools attended 

These levels are empirically based upon the information 
given by the children taking ^art in the study, the 
range for the number of schools attended being from
3 to 14 with a mean of 6.2

Although such recorded school changes were 
self-reported by the children,the possibility of omissions 
were regarded as being a random source of error 
affecting all subjects. The rationale for the approach 
was that the greater the number of school changes a 
child had experienced, the more likely that child was 
to have experienced major changes of environment. The 
typically stable - civilian child would be expected to 
have had attended three schools (infant, junior and 
secondary). Changes beyond that numbervere likely to 
be related to change of residence.
4.22 Moderator Variables
The term 'moderator variable' is normally used to 
describe secondary independent variables likely to 
affect or moderate the relationship between the primary 
independent and dependent variables.

From reviews of studies predicting achievement 
scores,such variables include intelligence, sex, social
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class and family size. Intelligence is in fact a 
major factor of prediction and its allocation to the 
role of moderator variable indicates little more than 
the way it was to be viewed in relation to the interests 
of the research. The distinction between the independent 
variable and moderator variables is of importance only 
in that context and for the purposes of specifying the 
hypotheses in explicit terms. In the experimental design 
and in the data analysis ,all the factors for which 
controls are available are usually treated as. independent or 
dependent variables.
4.221 Intelligence
In literally hundreds of studies predicting grades and 
achievement scores, it has been noted that about 40-60̂ o 
of the variance can be accounted for by measures of 
intelligence (Walberg,1974). It has been stated above 
that the inclusion of intelligence as a moderator 
variable reflects merely the way it is regarded in the 
study. Although the proposed test is not intended to be 
a test of intelligence,the results are almost certain to 
demonstrate that general intellectual power is the main 
source of the variance in scores.

For the purposes of the study, intelligence ratings 
were provided by the schools for the children taking part. 
These were based upon the records of 11+ children 
tests, and the mean value of two NFER VR tests was
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used to categorize pupils on the following basis;

• Above Average Intelligence; _ scores > 115
• Average Intelligence; _ scores 85-115
•Below Average Intelligence;   scores < 85

4.222 Sex
It is commonly held that measures of average ability 
and achievement in males and females show little 
difference .although in the ^performance of specific 

tasks, quite marked differences may be found. Males 
generally score more highly on s-natial and numerical
tests, while females tend to score more highly on 
verbal tests (Dale,1970). In some of the genes carried 
on sex chromosomes there are differences between the 
sexes relevant to education (Beardmore,1975). For example 
colour blindness is very rare in women because the 
gene controlling it is recessive and two doses of the 
gene are needed. In men, who have only one X-chromosome, 
the gene is expressed in all individuals carrying it.
There are also differences of survival (Potts,1970) 
and of hormonal balance likely to influence learning, 
cognition and memory. There are moreover, probably 
differences in the neural function in the sexes, 
traceable back to early stages in development (Marshall, 
1970). More significant nerhaps than differences in
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mean, is the fact that the distribution about the mean 
tends to be more variable for males. Such differences 
in variance may be very great. For examnle, it has been 
shown that in large samples, the variance in tests of 
spatial ability was about twice as large for boys as 
for girls (Bock and Kolakowski,1973). The differences 
are apparent in the incidence of children in special 
education, and in the distribution of A-level scores 
for U.K.university entrants. On educational achievement 
tests,sex differences are small,but their directions 
are consistent from one study to another. Girls 
typically excel in English, spelling, writing and art; 
boys in mathematical reasoning, history, science and 
geography (Beardmore,1975).

There seemed to be good reasons, on the basis of 
interest, why sex should be included among the variables 
in the design. The theoretical expectations are that 
boys should achieve higher scores than the girls on the 
cognitive test.
4.223 Father's Rank
There is now thorough documentation of the many ways in 
which social status is important in studies of education 
and these generally demonstrate that high socio-economic 
status is correlated with academic achievement. (Halsey, 
1961; Wolfe,1961; Douglas,1964; Daniels 1964;
Himmelweit,1966; Butler, Kelimer-Fringle and Davie,1966; 
Horobin,Oldman and Bytheway, 1967 ; Gooch,Levy and Kellmer-
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Tringle 1967; reeker,1967). Useful summaries are 
available in Wall (1968), Musgrove(1965) Wiseman(1964), 
Cullen(1969), Eysenck and Cookson(1970) and Robertson(1974).

v/hen for any one or more of a number of reasons, an 
index of social class is used as a global and best 
available measure of the home environment,it typically 
accounts for less than 25% of the variance in school and 
achievement Bloom (1964) , vVhen home environment is 
measured more validly on the basis of structural, 
attitudinal and process dimensions of the home, upto 
64% of the variance can be predicted;( Wolf 1964;
Marj or ibanks 197 4).

Clearly, global measures of the environment can 
provide only a general explanation of environmental 
influences on cognitive performance. In order to 
understand the complexities of the relations between 
the environment and cognitive development, research 
requires detailed assessment of the variables that reflect 
parent-sibling interactions. Socio-economic status is 
a summarising concept which embraces patterns of values, 
attitudes, motivations and opportunities.

Parent occupation is the commonest basis upon which 
estimates of home environment are made and the most widely 
used classifications are those of the Registrar General 
(General Register Office 1966), the Market Research 
Society (1963 ) and Hall-Jones (Hall and Moser,1953).
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The Armed Forces are not provided for in either the 
social class or socio-economic classifications of the 
Registrar General, other than by reference, but in the 
Service context, rank embodies a number of the measures 
of socio-economic level employed by researchers on 
social stratification. It provides a clear-cut 
classification and in the present study there seems to 
be little purpose in attempting to relate this to one 
or other of the national classiflotions.

Although the same limitations attach to the use of 
rank for a measure of socio-economic influences, as to 
any other global or summative index, practical difficulties 
in the way of obtaining more detailed indices make it 
the best available measure. In the case of the Armed 
services there is ^ossibly more justification for the 
use of rank as a mirror of material home circumstances.
Three levels of rank decided upon for the investigation were

• Commissioned Officers
• Warrant Officers and Sergeants or Equivalents
• Other Ranks

Within this three level structure, higher rank corresponds 
to higher income, higher entry requirements, higher 
educational standard and higher nublic rank within the 
Service context. There are far fewer 'grey areas' than
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is the case for civilian classifications,for the 
Service system of rank reflects what must be an almost 
unique social structure. Uniform, and badges provide 
perceptual prompts for appropriate inter-personnel 
behaviour and the hierarchical structure of rank and 
authority is linked to separate provisions for clubs, 
messes and housing. For these reasons,father's rank 
appears to be an appropriate measure of the socio-economic 
level of a child's home and the expectation would be 
for a positive relationship between rank of father and 
scores on both the cognitive and affective tests.
4.224 Family Size
Investigations of the relationship between sibling 
constellation variables and measures of academic 
achievement have usually found that sibsize (number of 
siblings) is negatively related to performance on the 
measures, especially verbal-type tests.(Nisbet,1953: 
Anastasi,1956; Foppleton,1968; Maxwell,1969; Eysenck 
and Cookson 1970; Oldman,Bytheway and Horobin 1971; 
Kellaghan and Macnamara 1972; Marjoribanks,1974). In 
the Eysenck and Cookson study for example, which involved 
some 4000 eleven year olds, small families were found to 
be associated with brighter, more extraverted and less 
neurotic children. It v/as also found that high status 
families have fewer children and have children who are 
brighter and more successful at school.
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Some support has been provided for the Anastasi 
proposition that in the higher socio-economic levels, 
the negative relations may disappear (Cicirelli,1967 ; 
Kennett and Cropley 1970; Poole and Kuhn 1973). The 
implications of the relationship are presumed to be 
linked to the degree of support which parents can give 
at different levels to children in the family. In the 
study by Marjoribenks (1974) it was reasoned that since 
children share adult resources of intellectual stimulation 
in the home, the mathematical relationship between family 
size and parental stimulation is not linear but of 
hyperbolic form, involving the term;

no.of children in family 
That is, the amount of parental attention which each 
child receives decreases as the number of children in 
the family increases in such a way that with each 
additional child, the successive decrements in shared 
attention become smaller.

As with social status characteristics the use
o£ family size can be merely a general and unreliable
indicator of specific processes that operate within the
family environment. However with this reservation, its
use in the present study is worthwhile because of the
possible emotional support which a child might derive
from brothers and sisters at times of movement,end it is 
hypothesized that a family size 2-3 might show a positive
relationship with achievement because the family of
moderate size would be likely to have its own internal
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support to offer its members, when established peer 
group ties, and extended family relationships were 
disrupted by moves of home. Such a size would not place 
too great a demand upon adult resources, both financial 
and emotional. The familycf small or moderate size is 
also more likely to ahieve a higher degree of recreational 
mobility and this would play a significant role in the 
context of the present investigation. Although the 
very nature of day to day living in a foreign country 
must necessarily bring environmental experiences denied 
to children raised in one location, for Service children, 
a great deal will depend upon whether the family tend to 
regard the station as a base for travel,or as their 
social centre.

The classification of family size adopted for this 
variable, which might be expected to moderate the 
relationship between the independent and dependent 
variables is as follows:

HuiTiber of Children
• 1
• 2 - 3
# 4 or more

4,23 Intervening Variables
Intervening variables ere taken to be those uncontrolled 
variables which would be possible sources of variance.
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intervening in the relationships between independent/ 
moderator variables and the dependent variables. The 
personality of each child, his or her level of motivation, 
past learning in geography, time since last change of 
school, experience with objective-type tests, are all 
among the other possible sources of variance which 
might be recognized as intervening variables for this 
design. However, their specification does little more 
than recognize the fact that the defined variables do 
not exhaust possible sources of variance.
4.24 Dependent Variables
The dependent variables for the main design and main 
interests of the investigation consist of scores from a 
test of geographic understanding (TOTALCOG), from a 
test of attitude towards geography (GEOGATT) and from 
a test of attitude toward some foreign nationalities 
(FORATT)
4.25,Variables for Subsidiary Hypotheses and Descriptive 

Analyses______________________________________________
In addition to the variables for what have been defined
as primary and secondary hypotheses, others were to be
qEntified and used in tests relating to what will be
referred to as subsidiary hynotheses, that is those
involving dependent variables other than TOTALCOG,
GEOGATT and FORATT. Moreover in some sections of the test
the proposed data treatment would be for descriptive
analysis rather than for hypothesis testing. For example,
an analysis of scores on each item of the Europe map test.
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should permit some generalized 'mental map' of Europe 

to be drawn for boys and for girls and for other 
dichotomous groups suggested by outcomes of the main 
analysis.

Independent variables for subsidiary hypotheses include:
^Mobility (MOBIL) Used for an analysis of

variance on mean total
"^Intelligence(INTEL) scores from the Europe

map-test(MAPTOT) but 
^Father's Rank(RANK) relating to subsidiary

hypotheses only,because 
*Family Size (FAMSIZE) MAPTOT is a score within

TOTALCOG
*Sex (SEX)
*Father's Service,i.e.Array or RAF (SERVICE)
* Experienced residence in Germany (GERMRES)
*Experienced residence in Cyprus (CYPRES)
*Experienced residence in Hong Kong (HOKORES)
^Experienced residence in Singapore (SINGRES)
Dependent variables for subsidiary hypotheses or for 
descriptive analyses include:
"'‘Mean total scores on the Europe map test (MAPTOT)
*Scores on each of the 23 countries of 
Europe from Gt.Britain to Greece (GB to GREE)
*Number of favourable adjectives used to 
describe Germans (GERMADJ)

*Number of favourable adjectives used to 
describe Cypriots (CYPADJ)

"''Number of favourable adjectives used to 
describe Chinese (CHINADI)

""Ranks accorded to 10 countries from Britain 
to China on the basis of affection (BRITAFF to CHINAFF)

""Ranks accorded to those 10 nationalities (BRITSIM to CHIN SIM) 
on feelings of similarity
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TABLE i
SUMMAiRY OF THE VARIABLES FOR MAIN AND SUPPORTIVE 

ANALYSES

CONTEXT INDEir'EI'IDENT VARIABLES | DEPENDENT VARIABLES

rrimary an<3 MOBIL TOTALCOG
Secondary INTEL GEOGATT
Hypotheses RANK FORATT

FAMSIZE
SEX

Subsidiary MOBIL MAPTOT
Hypotheses INTEL

SEX
GERMRES GERMADJ

CYPRES CYPADJ

HOKORES CHINADJ
SINCRES.:

Descriptiv 5 SERVICE INTEL
Analyses MOBIL

FAMSIZE
1 RANK INTEL

FAMSIZE
MOBIL GB.,.to GREE
INTEL
SEX

BRITAFF to CHINAFF
MOBIL BRITISH to CHINSIM
INTEL ACT l,..to ACT 15
FAMSIZE

.............

SEX GEOG...to..MATHS
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4.3 FORlvlAL STATFKEInT OF THE HYTOTHESES
4.31 Possible Lrimar/ and Secondary Hypotheses 
At some state prior to data enaylsis a decision had 
to be made as to which of the many possible latent 
hypotheses concerning variables in the design would 
be formally stated and tested. In this research the 
main questions centred on whether experienced mobility 
was related to geographic understanding, to attitude to 
geography and to attitude to foreign nationals, when 
some other possible sources of variance were taken into 
account. Each pror^osed design had five independent 
variables (MOBIL, INTEL, RAi^K,FAMSIZE, SEX) and one 
dependent variable (TOTABCOG/GEOGATT/FORATT) . Thus 
in the analysis of variance which would examine the 
effects of each variable and the interactive effects of 
the variables upon TOTALCOG, the full array of those 
effects would be that set out in Table (ii).

TABLE ii
POSSIBLE MAIN AND INTERACTIVE EFFECTS IN A 5-WAY 
ANALYSIS OF VARIANCE CONCERNING THE EFFECTS OF 
MOBILITY UPON GEOGRAPHIC Ul^DERSTANDING

EFFECTS
VARIABLES INTERACTIONSMAŒN

2-WAY 3-WAY 4-WAY 5-WAY
MOBIL(M) M MI MIR HIFS MIRFS
INTEL(I) I MIF MIRF
RANK(R) R MF MIS MIRS
FAMSIZE(F) F MS MRF MRFS
SEX(S) S IR MRS IRFS

IF MFS
IS 1RS
RF IFS
RS IRF
FS FRS
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Although such an array states nothing concerning 
the possible direction of the effects with each variable 
level (e.g. it makes no prediction as to whether high, 
average, or low mobility children will score significantly 
higher marks on TOTALCOG) it does set out all possible 
independent and interactive effects for the variables 
of the design. A similar table could be drawn up for 
the analysis related to GEOGATT and the analysis on 
FORATT.

From Table (ii) is can be appreciated that some 
interactions would be unlikely, or of little interest, 
and that with so many variables the interpretation of 
higher order interactions would be problematic. In fact 
such higher order effects are commonly eliminated from 
an analysis and of the remaining affects only those 
which are of anticipated interest are declared in the 
form of null hynotheses to be tested for acceptance or 
rejection.
4.32 Selection of the Primary and Secondary Hypotheses 
In line with the practice outlined in the last section 
and with the criteria for primary end secondary 
hypotheses given in an earlier section, it was decided 
that from the array of nossible effects in each of the 
main analyses, i.e. for TOTALCOG,GEOGATT AND FORATT, 
only those displayed in Table (iii) would be formulated 
as hypotheses. It can be seen from this table that they 
are those featuring separate main effects, together with 
2-way interactions involving Mobility. Each of these has 
been given a cryptic hypothesis reference in parenthesis.
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4,33 Specification of the Hy»>otheses for the Research 
For subsidiary hypotheses the limited range of variables 
Table (i) made their specification a more straightforward 
task and they were added to those of the primary and 
secondary categories for Table (iv) which displays the 
full array of null hypotheses for the research. Formal 
specification of the hypotheses in this fashion is 
intended to make reference easier, particularly at the 
stage for statement and interpretation of results.
While a priori expectations are not set out as alternatives 
to the null hypotheses they are readily deduceable from 
the rationale given ih Sections 4.21 and 4.22.
4.4. THE SUBJECTS
4.41 13-14 year old Service Children Overseas
Reasons for the involvement of Service children arose 
from the nature of the investigation itself and should 
require no further elaboration. With such children, 
it seemed for several reasons,that those of middle 
secondary age would constitute the most appropriate test 
population. They would have accumulated varied histories 
of mobility, would be capable of taking a fairly lengthy 
test and would be relatively free to do so.

The outstanding question was whether an attempt 
could be made to drew a truly random sample from all 
Service children of that age group. One of the major 
problems concerned with investigations involving mobile
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L EVEL rORVAL STATEMENTS
Primary When adjustments ore made lor the effects of remaining variables in the 

design,there is no signi[leant difference in the mean scores on the 
test of geograpinc underst a n d i n g ,for groups of children %ho have 
extxjrie-nct.d different levels of tiohi lit y_______ ____________  _______ _____

Secondary Wl'.en adjustments aie made for the effects of mobility and three
other varialjles of the design, there is no signi ficai. t difference in 
the mean scores on the test of geographic understa. .ing for groisps 
of children at lii t f>»rent levc Is on the remaining variable_________

S econdary When adjustments aie made in each case lor other effects and
i n t e r a c t i o n s ,tliere are nc signi jleant interactions between level of 
mobility experienced by the children in coqibination with any of the 
variables in the design for scores on the test of geographic 
unders tending ___ _______ ______________________

Primary When adjustments are m.ade for the effects of remaining variables in 
the design, there is no significant difference in the mean scores on 
the test of attitude to geography for groups of children who have 
experienced different levels of mobility_____

Secondary

Secondary

Primary

When 'xfjustmenta are made for the effects of mobility and three other 
variables of the design,there is no significant difference in the 
mean scores on the test of attitude to geography for groups of 
children at different levels on the remaining variable
When adjustments are made in each case for other effects and their 
in t e r a c t i o n s ,there are no significant interactions between level of 
mobility experienced by the chifdren in combination with any one of 
the vari.bles in tlie design for scores on tlie test of attitude to
geogra ph-_________ ______________ ______ ____________________________________________
When adjustments are made foi' the effects of lemaining variables 

in the design tf.ere is no significant differences in the mean scores 
on the test of attitude to foroi gn e r s , for groups of ctiildren who have 
experienced di fferent levels of mobilitv

r e f e r e n c e

Hoi: M- TfTALCOG

Ho2: 
Ho3: 
Ho4 ; 
Ho5 :

1- TOTALCOG 
R- TOTAL C O G 
F- TOTAL C O G 
S- TOTALCOG

Ho6: MI- TOTALCOG  
Ho7: MR- TOTALCOG 
Ho8; MF- T OTALCOG 
Ho9: MS- T OTALCOG

Holt:: M- G E O G A T T

Holl; I- G E O GATT 
Ho 12: R- G E O GATT 
Hol3: F- G E O GATT 
Hoi 4 ; - GEOGATl
Hol5?Mr- GE O G A T T  
Hol6:MR-GE0GArr 
Hol7:MF- G E O GATT 
Ho 18:MS- GEOGATT

Secondary

Secondary

When adjustments are made for the effects of mobility and three other 
variables cl the d e s i g n ,there is no significant difference in the 
scores C ’ the test of attitude to foreigners for groups of 
children at d i ;ferent levels on the remaining variable

Ho 19: M- FORATT

Ho20: I- FORATT 
Ho21: R- FORATT 
Ho22: F- FORATT 
Ho23: S- FORATT

S u b s i d .

When adjustments are made in each case for other effects aid their 
i n t e r a c t i e n s ,there are no significant interactions b e tween level of 
mobility experienced by the children in combination with any one of 
the other four variables for scores on the test of attitude to 
foreigners ________________________________ ____________________
There is no significant difference in the mean scc-.s on attitude to 
G e r m a n s ,for chiIdren who have lived in Germany and those who have not
There is no significant difference in the mean score on attitude to 
C y p r i o t s ,for c h i ldren who h a ve lived in C yprus and those who have not
There is no significant difference in the mean scores on attitude to 
Chinese for children who liave lived in Hong Kong and those who have not
There is no significant difference in the mean scores on attitude to 
Chinese for chi Idi'en who have lived in Singapore and those who have not
When adjustments are made lor the effects of otlier variables in the 
design there is no significant difference in the mean sco r ' _ on the 
Europe map-test for groups of children who have experienced different 
levels of m o b i l i ty_________________________________________________________________
When adjustments are made for the effects of mobility and one other 
variable of the design tliere is no significant difference in the 

mean scores on t!io Europe map-test for groups of children at different
levels on tlie r emaining varia b l e ________________________________________________
When adjustments are made in each case foi iemaining effects and 
interactions, there are no significant interactions b e t ween level 
of mobility experienced by tlie children,in combination with one or 
l ) O t h  ot ti-.e other two vari ah I e s , for scores on the Eur o p e  map-tost

Ho24: Ml- tUKrtll 
Ho25: MR- FORATT 
Ho26: MF- FORATT 
Ho27: MS- FORATT

Ho28: GERMRES- 
GERNieDJ

Ho29: CYPRES- 
CYPADJ

Ho30; HÜKORES- 
CHÎNADJ

Ho31: SINGRES-
CHINADJ

Ho32: M- MA P T O T

Ho33; I" M APTOT 
Ho34: S~ ftJ.PTOT

Hc35:Ml- MA P T O T  
Ho36:MS- M A P T O T  
Ho 3 7:MlS-MAPrOT
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Service children arises from their mobility. Those 
in the United Kingdom are scattered throughout the 
school populations of the public and private sectors. 
Under such circumstances it was clear that even if the 
appropriate children could be traced,their testing would 
require special release from lessons,as well as extra 
arrangements which would be likely to deter schools from 
agreeing to cooperate in the research. Moreover, 
arrangements made for sampling on the basis of the known 
whereabouts of thousands of children could be quickly 
out-moded by subsequent moves on the part of the 
children.

For those reasons it was decided that the study 
should be limited to children of that age-level in 
Service schools overseas,where their concentration into 
S.C.E.A. schools would make the necessary arrangements 
feasible and school cooperation likelier. Since the 
circulation of children between home and overseas 
postings with parents operates with no identifiab]s 
source of bias, it was considered that the election of 
the test population in this manner would not limit the 
value of the observations. Nevertheless in deference to 
recognized experimental procedures the subjects could 
not be described as a random sample but would be regarded 
as a complete survey of Service children in this age 
group residing overseas.
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4.5 CONTROLS ON INTERNAL AND EXTERNAL SOURCES OF INVALIDITY
4.51 Controls on the Internal Validity of the Experiment 
Checks on the internal validity of the experiment were 
made to ensure as far as possible that controlled 
factors would be the cause of any observed differences 
between the groups. Internal sources of invalidity can 
relate to History, Maturation, Testing,Instrumentation, 
Selection, Statistical Regression, Experimental Mortality, 
and Stability. Each of these possible sources of invalidity 
was considered in relation to the test situation.
4.511 History
In some circumstances historical events, contemporaneous 
with the test can influence performance of the subjects.
In the present research, tests were administered by the 
schools in the opening weeks of the Autumn term 1976 
and there were no known events likely to affect the 
achievement of the children concerned. However, all 
children would have their own personal history in this 
context and might come to the test situation emotionaHy 
disturbed, restless, tired,or in other states likely 
to affect performance. This possible source of variance 
was regarded as being a random one in its effects.
History refers also to the context within the experiment, 
the procedures, conditions and materials. Every effort 
was made to control those sources of invalidity. The 
final test was to be administered under examination
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conditions with printed instructions and would be a 
'common test' as far as materials and the associated 
procedures were concerned,
4.512 Maturation
In some experimental situations, processes of change 
within the testees can be a source of variance in 
achievement scores. However in this investigation all 
the subjects were in the same year group and they were 
all tested at the start of the academic year.
4.513 Testing
V/here the ex-neriment involves a pre-test there are possible 
confounding effects which can arise. No such pre-testing 
was undertaken and this source of invalidity could also be 
disregarded.
4.514 Instrumentation
In some test situations, changes can occur in the 
measurement procedure and these are regarded as 
instrumentation errors. In the course of a series of 
interviews for example there is the danger that the 
interviewer will change the nature of his questions or 
of his expectations. The same source of aror can arise 
in the marking of essays. In the present study a written 
test, using mainly objective items, scored on the basis 
of a marking key, provided safeguards against this source 
of error.
4.515 Selection
This internal source of invalidity refers to bias arising 
from initial differences between the subjects of study.
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This is r'Srticule.rly relevant in ex post facto research 
(Schaller,1976). Control was attempted by the allocation 
to sub-groups in the manner already described and more 
particularly by the statistical control which analysis 
of variance affords,
4.516 Statistical Repression
I Then groups are chosen on the basis of extreme scores 
on a particular variable, there is a tendency on a 
post-test measurement for the scores of the higher 
scorers to decrease towards the mean,for the lower 
’third' to increase toward the mean. The underlying 
reason for this phenomenon, referred to a 'statistical 
regression'fis that chance factors are more likely to 
contribute to extreme scores and such factors are unlikely 
to reappear in a second testing. In this study ’ ' ‘
no pre-test was used as the basis for allocation and 
this particular source of invalidity could also be ignored.
4.517 Experimental Mortality
This penultimate, possible source of uncontrolled variance, 
refers to the loss of subjects during the course of an 
experimental investigation over time. Again it does not 
apply under the circumstances of this study except for 
the loss of subjects who were absent from schools at 
the time of testing. As in the case of the first source 
of invalidity this is one which would be likely to affect 
all groups and could similarly be regarded as random in 
its effects. There were some additional losses by
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elimination. Children from Cyprus schools were 
eliminated from the final investigation because they 
participated in trial of the draft test and would have 
been familiar with much of the material. In addition, 
scripts for the small number of Navy children, together 
with those which were incomplete for any of the variables 
were also eliminated.
4.518 Stability
The 'stability' of the experiment is taken to refer to the 
possibility of results being reliable and it is secured 
as far as is possible by the controls on the test's 
reliability which will be discussed below.
4.52 Controls on External Sources of Invalidity 
Apart from the measures which were undertaken in one way 
or another to ensure as far as possible the validity of 
the experimental situation, there was need also to consider 
error sources which could limit the representativeness of 
the study findings,
4.521 Reactive Effects of Testing
This particular effect refers usually to the sensitizing 
of subjects by the pre-test situation and test. It does 
not apply to the present investigation although the 
possibility of subjects giving socially desirable responses 
in the attitude and interest items must be counted under 
this heading. It was for this reason that the final test 
was headed simply ETGL,with no reference to its full 
title,(Experimental Test of Geographic Learning).
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4.522 Interactive Effects of Selection Bias
If samples are not representative of the population from 
which they are drawn,interaction effects of the bias 
can produce external sources of invalidity. In the ̂ 
present study it was not possible to take a random sample 
from the entire population of 13-14 year old Service 
children and it was therefore decided to consider only 
those children overseas at the time of the test programme.
As has already been argued there was no reason to doubt 
that these children would in fact constitute a random 
sample of the total population but for reasons of 
statistical contre! they are regarded as a separate population 
and the test programme considered to be a complete survey.
4.523 Reactive effects of experimental arrangements 
One of the possible sources of invalidity which is 
normally considered is whether the participation in an 
experiment produces effects which would cause the subjects 
to differ from the control group. The 'Hawthorne Effect' 
for example refers to subjects being pleased,interested 
and generally highly motivated by the very nature of 
their having being selected to take part in an experiment. 
There was no selection involved for the test situation
in this research and in most cases the entire year group 
was tested in the same experimental situation.
4.524 Multiple Treatment Interference
Again this is a source of error which must be considered 
a possibility but there is no way of knowing its effects
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in the circumstances of this research. Subjects 
experience other ’treatments' in some research situations 
vüch are outside the experimental plan. This is 
particularly so in methods experiments which take place 
over a period of time. However there is no reason to 
suppose that this source of variance would apply to the 
present investigation.
4.6 THE TEST PND ITS CONTROLS
4.61 The Test Draft : Cyprus Trial
A test draft in two ^arts (Appendices 2 and 3) was prepared 
on the basis of the rationale and criteria given in 
Chapter Three and the Content-!rocess Matrix, already 
described, was used to achieve a balance of items consistent 
with the purposes of the test (Appendix 4). The purpose 
of the draft and the first pilot study was to expose 
gross weaknesses, in the facility and discrimination 
powers of individual items, in the test as a whole including 
the rubric and format, as well as in the proposed 
arrangements for administration. The test was therefore 
designed to be of greater length than that envisaged for 
the final version and the draft was in fact so long that 
it required administration in two parts, although these 
were treated as one for the analysis.

The subjects selected for the trial were those in the 
2nd, 3rd, and 4th year levels of the Service Comprehensive 
School in S.W.Cyprus, where the writer was working at 
the time. At each level the entire year group was tested
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simultaneously under examination conditions supervised 
by the investigator in the main hall of the School.
On each occasion the following instructions were read out: 
'You are taking part in a research project, the aim of 
which is to find out how aware you are of the world 
about you. VThether you are to study Geography or not, 
you need to be able to cope with maps, diagrams, graphs 
and other forms of data concerning the everyday world.
This test will measure how well you do this.
Once we start the test the conditions will be as for an 
examination and no questions or talking will be allowed»... 
You are here until 10.00a.m. and there is no point in 
rushing through the questions in order to finish quickly. 
There is quite a lot to do but you should have time enough... 
Now complete the front of the booklet with your name 
and class.....
There is a correction to Question 2(c) on IMAGINA. This 
should read A to B. Also on the map of Europe question,
V70U should add Greece to the list of countries. Finally
item (e) should read 'cereal farms' and not 'farms'.

Any questions?................
Now begin........... '

At the end of e period of 70 minutes they were released
to enjoy the normal school break with instructions to 
return to the test room after the recess. Upon their 
return they were gisen the second booklet and asked to 
answer questions as they had done in the previous session.
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This second part of the test had fewer items and the 
time allowed was 35 minutes.- A marking key was used 
(Appendix 5hnd the scoring procedures and subsequent 
analysis were carried out for cognitive items only. 
Although items in the draft related to interests and 
attitudes no attempt was made at this stage to validate 
the items concerned,which represented exemplars of 
established techniques used in other studies (Long 1971? 
Lambert and Klineberg 1967? Garnie,1963? Osgood,1957) 
and inspection of the response sheets indicated that 
those items had been completed without difficulty.

The mean scores on the cognitive section of the test, 
for the three year groups (Table v) showed the expected 
upward trend with age and suggested that the test in its 
existing form was of suitable difficulty for those pupils 
in the second or third year levels. Scripts from the second

M E Æ  SCORES
T/ÆLE V 

WITH TEST DRAFT IN CYtRUS 
A3E LEVELS

TRIAL AT THREE

Year Level
Number of items = 187 

Number of PU'^ils Mean Score
2nd 123 91.3
3rd 74 100. 5

1 4th 80 112. 8

and third year levels were scrambled and 100 were drawn 
out for item end test analysis. Details are given in 
Appendix 6 and the summary information arising from 
computations is presented in Table vi.
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TABLE vi
CHARACTERISTICS OF TEST DRAFT IN CYPRUS TRIAL 
BASED ON 100 SCRIPTS SELECT’ED AT RANDOM FROM 
______  YEAR LEVELS 2 - 3

Number of Scripts 
Number of items 
Mean 
S.D.
Measuremeters 
Reliability (KR-20) 
S.E.

100
187
97.89
28.60
13

.96
5.72

The procedure for the analysis was that given by 
Nuit’11 and Skurnik(1969) and the pattern of their 
worksheet for derivation of test characteristics has 
been followed in Appendix 6 because it does provide a 
clear method path for any reader unfamiliar with test 
analysis. It should be noted that Facility and 
Discrimination values are obtained from tables included 
in the Nuttal-Skurnik Manual. The only test characteristic 
which requires explanation is the measuremeter index, 
the full derivation of vfhich is discussed in Skurnik- 
Nuttall (1968). It is an index with a dual function, 
providing a prescription for grading the distribution of 
marks as well as an indication of test reliability? 
the greater the number of measuremeters, the more reliable 
is the test.

Inspection of the characteristics showed that in 
draft form the test had proved to be very satisfactory.
The distribution of the marks were close to normal and
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the internal consistency, reflected in the relatively 
high reliability coefficient and the number of 
measurenctecs, was at a very respectable level.

The draft version of the test had been given to six 
heads of school, geography departments or lecturers in 
geography education for combient and criticism but only 
three of the six found time to meet the request. 
Nevertheless, from their comments and from the analysis 
of the Cyprus trial results, revision of the test was 
rossible. Unsatisfactory items were deleted from the 
test and some changes were made in the format, A revised 
version consisting of a Question Booklet (Appendix 7) 
and an Answer Booklet (Ar^endix 8) were produced for 
3rd year pupils. The test required answers to cognitive 
and affective items, together with personal history details, 
all of which were to be completed in a test neriod of 
70 minutes under examination conditions. The taxonomy 
for the items of this revised test is given in Anpendix 9.
4.62 The Revised Test and the U.K. Trial 
So that a group of civilian and geographically stable 
children could be included in the investigation, the 
revised test was given to over 100 r>upils of two 
comprehensive schools in the West Country. This second 
trial was to provide a basis for the validation of both 
affective and cognitive items in what was intended to be 
the final version of the test.
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The schools were chosen for their accessibility 
and readiness to participate in the investigation, 
ether schools approached in the same area expressed 
unwillingness to allow pupils to take the test, which 
was regarded as being 'too demanding' by two schools,
A third school declined because of existing demands 
upon the timetable, and in the case of the third school,there 
was aversion on the part of the head of geography 
department to affective items which made it possible 
for pupils to apply derogatory adjectives to foreign 
nationalities. Ar^arently, it was felt that this 
device (used by Garnie, 1963) might itself encourage 
negative attitudes . The point is a valid one although 
it overlooks perhaps the more optimistic viewpoint, 
which is that the opportunity to apply favourable 
adjectives should encourage positive attitudes. Clearly 
an attempt to identify and use a truly random sample 
from a wide range of schools would have been negated in 
this way.

The test was administered in the two schools by 
the class teacher of each group,during a double period 
on the timetable or in a session created for the purpose.
No details of personal history other than name and 
number of schools attended, were required from the 
pupils taking part. One hundred scripts were then 
selected at random froçi the one hundred and twenty 
available.
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4,63 Evaluation of the Test
In foregoing sections dealing with the construction 
of the test, the procedures by which controls against 
sources of invalidity were attempted, have been described. 
It remains now to summarize the outcome of data analysis 
from the second trial of the test, in relation to two 
areas of the test's acceptability, namely its validity 
and its reliability.

The study seeks to explore the relationship 
between geographical mobility and geographic learning.
It was argued that as a generalized quality this must 
have a close equivalence with aspects of environmental 
cognition but that there are more readily available 
definitions of the universe to be sampled in the case of 
geographic learning and the latter is moreover a 
quality with direct educational relevance. Nevertheless 
psychological measurement is always indirect and there 
remains always the question of whether one is actually 
measuring what one intends to measure. Moreover this 
measurement is relative rather than absolute. Almost 
without exception the performance of one individual or 
group is compared with that of others and not with an 
absolute standard.

Validity and reliability are both generic terms 
capable of definition at various levels, end in various 
ways. Reliability can be defined as the ratio of true
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variance in a set of test scores to the total or 
obtained variance. Validity is usually defined as 
the proportion of true variance that is relevant to 
the purposes of testing (i.e. attributable to the 
variable that the test measures). Their relationship 
both to each other and to the concept of error can be 
illustrated in terms of the parts they play in the 
following equation;

TRUE VARIANCE
2 2 ' 2 23X = SV"̂  + SI^ + SE

(Variance (Relevant (Reliable but(Measurement 
in scores) variance) irrelevant Error Variance,

sources of producing inconsistencies
variance) in scores froçi one

situation to another)/
(VALIDITY is concerned 
(with the reduction of 
ithis element

RELIABILITY is concerned 
with reducing this element

The goal is to have the observed scores reflect the 
hypothetical 'true scores' with as little error as 
possible, end the complementary roles of validity 
and reliability in relation to this goal are apparent 
from the equation. The latter also helps to illustrate 
the fact that a test can be reliable without being 
valid, while a test that has no reliability cannot be 
valid.

One final area of definition will help to clear 
the way for discussion in relation to the evaluation 
of the test end that concerns the tyres of validity
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and reliability through which controls are attempted.
There are three classes of question posed in 

relation to the validity of a test. The first 
concerns the adequacy with which the items on the 
test represent the domain or universe the test is 
supposed to represent (Content Validity) . The second 
centres on whether the test really measures the construct(s) 
it claims to measure (Construct Validity). The third 
asks how well the test scores relate to some criterion 
(Criterion-related Validity). Although there are many 
r'ossible classifications of ty^es of validity, these 
three are used in what might be termed the classical 
approach to evaluation of tests and are those ^reposed 
for example in the Standards of Educational and 
Psychological Tests (A.P.A. 1974),

In relation to the reliability of a test there are 
two main issues - one concerns the 'stability' of the 
scores over time and the other, the 'equivalence' 
of the scores on two forms of the test. In some 
situations, including that of the present investigation, 
it is not possible to use either equivalent form, or 
stability indices of reliability and in such circumstances 
one common method of estimating reliability involves 
splitting the test into two equivalent halves and using 
the index designated as split-half reliability,

A final issue and one which relates to both 
validity and reliability is generally referred to as the
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'homogene ity' or internal consistency of the test in 
terms of its items. This is on the one hand, an aspect 
of consistency of measurement, i.e. of reliability, and 
on the other,especially in its relations to the 
definition of psychological construds, it is a crucial 
aspect of validity. Thus in one sense, homogeneity 
stands between reliability and validity.

For both reliability and validity the concern can 
only be with questions of degree. No test can be 
declared as being definitively reliable or valid. On 
the other hand, reliability is very much the property 
of the test in that it is primarily statistical in nature 
and can be given quantitative expression. Validity has 
no single quantitative index and apart from criterion 
related validity,which can be expressed in the form of 
some correlation index, it can only ba established and 
evaluated through rational judgmental processes and 
the accumulation of evidence.
4.631 The Cognitive Items
From the United Kingdom Trial,answers to the 
120 cognitive items were scored according to 
the marking key and totals were derived for each 
script. The item and test analysis computations 
are set out in J^pendix 10 and Summary information from 
these procedures is presented in Table (vii).
Inspection of the results revealed that there was no 
item with a Facility Value of less than 10 and there
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TABLE (vii)

SUmiARY INFORMATION ON CHARACTERISTICS 
USED m  U.K. TRIAL

i
OF REVISED TEST

Number of Scripts 100
Number of Items 120
Examination Mean 63.23
Median score 65
Standard Deviation 18.62
Measuremeters 10
Reliability(Homogeneity)KR-20 .93
S.E. 5.03
Reliability Adpha .93
Guttman Split Half .76
Equal Length Snearman Brown .76

were only three (Items, 17,26,61) with Facility Values
of more than 90. For ninety-five of the items, that
is, for seventy-nine -^r cent, the F-values were in 
the most effective range for a norm referenced test, 
i.e. 25 to 75.

In terms of discrimination there were fourteen items 
with discrimination indices below the acceptable value, 
tabled as .19, However, ninety-nine of the items, that 
is eighty three per cent, were above the very acceptable 
value of .25.

Although a further re-drafting of the test after 
this second trial would have been possible, or could 
be achieved by ignoring responses to weaker items, it 
remained to be seen whether such revision would appreciably 
improve the test characteristics. Some twenty items 
which were the weakest on the basis of facility, 
discrimination or item-test correlation were disregarded 
in a second analysis of the test scores, Items dropped
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for this analysis were those set out in Table(viii).

TABLE (viii)
ITEMS ELIMINATED FOR A RE-ANALYSIS OF THE SCORES FROM 

THE U.K. TRIAL
Item No. Facility Value Discrimination

Index
Item-Test
Correlation

17 94 .41 .26
26 90 .52 .28
38 89 .55 .03
39 22 .00 .05
40 26 .00 .07
41 28 .13 .11
44 52 .08 .06
45 34 .17 .14
46 35 .04 —. 01
57 46 .04 —. 0259 69 .08 .03
60 35 .04 .01
61 91 .28 .07
63 39 .20 .1170 28 -.05 .02
80 67 .00 — .001
93 47 .19 .08

101 48 -.44 -.41
116 30 .08 .09118 23 .21...... .15....

The analysis was carried out by computer,using a 
sub-programme of the S.p.S.S.computer programme(Nie, 
Hull,Jenkins,Steinbrenner and Bent, 1975) used already to 
calculate the item-test correlations.The outcome of the 
re-analysis is summarised in Table ix.

TABLE (ix)
COMPARISON OF THE U.K.TRIAL TEST CHARACTERISTICS WITH 
THOSE FROM THE SAME TEST WITH 20 ITEMS DELETED

Characteristics Whole
Test

Test with 20 items 
Deleted

Number of Cases 100 100
Number of Items 120 100
Test Mean 63.23 55.03
S.D. 18.62 17.75
Reliability(Homogeneity)

Alpha .93 .93
Guttman Split Half-

Reliability .76 .79
Equal Length Spearman Brown .76 .79
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It was apparent that the shorter test would 
-roduce only a smal.l improvement in reliability and 
it was therefore decided that the test would be used in 
its already revised form which had sufficiently high 
reliability and internal consistency to meet the 
requirements of the investigation. Any future revision 
of the test however might delete the twenty items, 
particularly since sixteen of thcsse related to either 
grabhicacy or spatial visualisation, processes already 
well represented in the test.

Within the total of 100 pupils involved in the U.K. 
pilot study,there were three intact class groups, two 
from the first school and one from the second. It was 
therefore possible to rank the pupils within each group 
on the basis of their test scores and to seek similar 
rankings froçi the schools, on the basis of their criteria 
for mid-year reports. These rankings were provided by 
the schools sogne time later and were based on tests, 
homework exercises and examinations in geography.
Spearman Rank Correlation Coefficients were computed
for the rank orders produced by these independent methods
and the calculations are set out in Appendices 11,12 and 13.

Although there is no good estimate of the standard 
error of a rho coefficient there is reason to believe that 
rho is almost as reliable as a Pearson r of the same 
size in a sample of the same size (Guilford,.1965). The 
interpretation of rho when N is less than 30 is best 
made by reference to the table produced by Dixon and 
Massey (1951) and reproduced by Guilford. This gives
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rho coefficients significant at the .05 and .01 
levels of confidence. In the case of the coefficients 
for the rank orders produced by the schools and the 
test, the rho obtained for each of the three groups 
was significant beyond the .01 level and the results 
can be regarded as an important source of criterion 
related validation f.r the test.

TABLE (x)
RHO COEFFICIENTS OF CORRELATION BETWEEN RANK 
ORDERS PRODUCED BY SCHOOLS AND BY TEST IN U.K.

TRIAL

School Class No,of Pupils Spearman * s RHO Significance

A 3A 27 .88 .01
A 3K 19 .84 .01
B 3 A IB .76 .01

A further effort, directed at content validity, 
related to independent assessment of the items in terms 
of their geographic character and of the performance 
behaviours required by them. In order to have the revised 
version of the test rated independently in a more 
fruitful and systematic fashion than had been the case 
for the original draft, the test, together with an 
Instruction Sheet and a blank Process-Content Matrix 
(Appendix 14) were given to twenty geography graduates 
from two University departments of Education. These 
content specialists were asked to work through the test 
in their own time and to match the items with the objectives
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they considered were being measured. They were also 
asked to rate the test on a number of given criteria.

The judges were given no detailed brief concerning 
the various categories within the matrix and they had 
therefore to impose their own meanings upon such terms 
as ‘‘graphicacy* ‘ and 'spatial visualisation' on the 
process dimension of the matrix. Moreover they were of 
course restricted in the judgmental process to the 
categories set out in the matrix. This approach to item 
validity assessment is one in common use and was adopted 
because it would make only moderate demands upon the 

time of the judges. Fob this reason it was used in 
preference to the technique developed by Hemphill and 
Westie (1950) which was refined and applied to criterion 
referenced item validity assessment by Rovinelli 
and Hambleton (1975) to compute indices of item-objective 
congruence.

From the matching procedure carried out by the 
content specialists, contingency tables were drawn up 
to represent the number of times each item was assigned 
to each objective (Appendices 15 and 16). Visual 
examination of the tables provides information concerning 
deviant items where discrepancies exist between the 
expected matches and the actual matches. In particular 
a comparison of the intended objective with the modal 
choice is a useful basis for assessment.

In terms of geogra-hic content (A^^endix 15) there
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was aQ' reement between the Intended objective and the 
modal choice of the Judges for 71 of the 120 items.
For a further 33 items the lack of congruence between 
the content area specified by the writer and that 
elected by over half the judges,arose from whether 
^dace-name items should be regarded as within the content 
area of Settlement or as Miscellaneous. In the case 
of the remaining items there appeared to be divided 
opinion among the judges as to the appropriate area to 
which each item belonged.

Although the outcome serves to illustrate the 
difficulties associated with subjective taxonomy 
exercises of this nature, the relatively high consensus 
of opinion concerning the systematic content of the 
test confirmed the content balance already attempted 
by the writer in the construction phase of the test's 
development. Moreover a classification of the 120 
items based on the modal choices of the judges 
(Table xi) produced a balance which could still be 
defended in terms of the intended aims for the test.

TABLE (xi)
CLASSIFICATION OF THE COGNITIVE IT3I43 IN THE REVISED 
TEST BY 20 JUDGES ACCORDING TO 6 CONTENT CATEGORIES

Content Category Item Numbers Total No, 
of Items

Climate 54-58,65.67,68.70.71.72.76 12
Landscape and 
Landforms

36-40,44,46,47,63,73,75,77,78 
80,81,83,84,85,87,88,90,105, 
106,116-120

28
Agriculture 35,5 9-62.64.69,74.79.82.115 . ..U„... .
Industry and 
Transport

41,42,51,52,53,92-95, 101-104 13
Settlement 45.48,49.50.66.91 6
Miscellaneous 1-34,43,86,89 96-100,107^0.4 50

120
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For what could be regarded as an attempt to 
secure construct Validity, in the more difficult task 
of classifying items in terms of the behavioural 
processes involved, there was agreement between those 
elected by the writer and those receiving the model 
choice of the judges for 86 of the 120 items 
(Appendix 16). A re-classification of the items according 
to the process category receiving the modal choice in 
each case, is set out in Table (xii) from which it can 
be seen that the test is still loaded, as it was by 
design, towards Gra-hicacy and S-natial Visualisation.

TABLE (xii)
CLASSIFICATION OF THE COGNITIVE ITEMS IN THE REVISED TEST 
BY 20 JUDGES ACCORDING TO FIVE BEHAVIOURAL PROCESSES

PROCESS ITEM NUMBERS TOTAL NO. 
OF ITEMS

GRAPHICACY 1 to 33.43.44.47 to 61 50
SPATIAL
VISUALISATION

35 to42,63 to69,90 to95 
101 tol04 116 tol20 30 :

REASONING 34,45,46,62,96 to 100,115 10 ;
COMPREHENSION 105 to 114 10
RiqOULEDGE OF 
TERMINOLOGY 70 to 89 20

120

One outstanding issue was whether the specified item 
clusters were in fact sufficiently homogeneous within 
themselves to be regarded as sub-tests which could be 
scored and interpreted separately. The date on each 
of the item clusters of Table (xii) was therefore
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analysed by means of the Reliability Analysis 
sup-programme of S.F.S.G. to obtain measures of 
internal consistency in terms of Cronbach’s (1951) 
Coefficient Alpha, which can be interpreted as the 
average correlation between a test and another test 
of the same length drawn from the same domain. For 
dichotomously scored items. Coefficient Alpha is 
equivalent to Kuder-Richardson Formula 20.

Inspection of the results which are summarized in 
Table (xiii) shows that the measures for homogeneity 
of the sub-tests are lower than for the test as a whole.
The reverse would be true if the item clusters measured 
discrete factors, for under such conditions each item 
in a particular cluster would measure the same factor 
and measure it consistently. The homogeneity of each 
cluster would then be reflected in a high coefficient 
al^ha, but the test as a whole v/ould make only crude 
discriminations for each factor and this would be reflected 
in a lower measure of internal consistency.

TABLE (xiii)
INTERNAL COKSTSTEt^CY OF POSSIBLE SUB-TESTS BASED 
ON ITEM CLUSTERS WITHIN THE REVISED COGNITIVE TEST

ITEM CLUSTER No.of Items Coefficient Alpha
V7H0LE TEST 120 .93 .
GRAPHICACY 50 .91
Sj/ATIAL VISUALISATION 30 .67 _____
REASONING 10 .64
COMPREHENSION 10 .83 _ .
KNOWLEDGE OF TERMINOLOGY 20 .78 I

The outcome of this analysis is a reminder of the
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fact that goals of validity and reliability are 
sometimes incompatible and that when we seek to make 
a single test both highly reliable and also highly 
valid we can be working at cross nurposes. Maxmimum 
reliability requires items of equal difficulty and 
inter-correlation,while for an achievement test designed 
to discriminate between groups, a range of difficulty is 
desirable and there must be some sacrifice of aims. It 
was not intended that the investigation should seek to 
measure separate,discrete psychological constructs 
in the manner of a standardized test,or meet the 
requirements of a criterion reference test. It was 
apparent from the earlier examination of the proposed 
test areas,that they were related,and it was also clear 
from the exercise carried out by the 20 judges that 
it was difficult to say with certainty whether a particular 
item was a question of Graphicacy, Spatial Visualisation, 
of Comprehension,or of Reasoning. The attempt to focus 
upon content end process objectives was undertaken 
as part of the effort to achieve content validity, by 
enhancing the probability of sampling significant 
geographic learning as opposed to merely factual, 
descriptive geography. The test was also constructed 
to include requirements relating to five specified 
processes deemed to be contributory to the relevant 
achievement area. Those processes are undoubtedly
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related and underlain by such rsychological constructs 
as Verbal Reasoning. Although the internal consistency 
levels for the item clusters judged to involve those 
processes were quite high, they were lower than the 
coefficient for the whole test and the safest conclusion 
seemed to be that as far as the cognitive aspects of 
the test are concerned the instrument was best regarded 
as a single test of geographic learning measuring a 
combination of behavioural processes.

Most writers interpret the requirements for content 
validity to mean that the test constructor must specify 
as clearly as possible, the skills as well as the content 
the test is intended to cover. For an achievement 
test such as the one under review, concern with content 
vdidity relates therefore to the subject matter covered 
and the processes required to answer the items. In this 
particular case, items were devised to sample what were 
reasoned to be levels of cognition and skills fundamental 
to geographic learning and the outcome of a general 
appraisal required of the independent judges gave 
reasonably good support for the test’s intentions.

Apart from having to follow the matching procedure 
already described the judges were also asked to rate the 
test on provided scales. The matching procedure itself 
required a careful item by item study of the test and 
the final ratings were therefore of considerable, value. 
Table (xiv) summarizes the outcome of the ratings v/hich 
gave further support for acceptance of the test.



TABLE (xiv)
CONTINGENCY TABLE OF RATINGS BY TWENTY JUDGES OF

THE REVISED TEST
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BASIS FOR RATING

a test of 
geographic learnin

lio.of Choices made for each of 
five scale catecories

Very
good

good Fair Poor Very Poor

g 1 14 4 1 0 '
AiS a test suitable 
for 3rd yr. 
secondary pupils

0 13 7 0 0

Aæ presenting an 
appropriate balanc 
of performance 
objectives

e
0 7 9 3 1

As presenting an 
appropriate balanc 
of systematic 
theme s

1

e
1 9 8 2

1

0

Efforts to ensure high content validity in the 
design stage, refined by trials and revision, produced 
a test which was given satisfactory endorsement by a 
group of competent judges. The validation procedures, 
already described, showed that the test had a relatively 
high level of internal consistency and that it could 
discriminate between pupils across the ability spectrum 
in the 13-14 year old age range. Moreover froçi the best 
available evidence ,namely correlations with positions in 
school geography,the qualities it measured were closely 
similar to those recognized by the schools concerned as 
being part of geogra-hic learning. The cognitive test
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was therefore acce-ted as being satisfactory for its 
-urposes and attention was moved toward those sections 
of the test which were concerned with the affective 
domain.
4.632 InteJBst in 15 /Activities in Geoararhv 
This item, the first in the Answer Booklet and 
essentially an Interest Inventory,consisted of a list 
of fifteen activities each requiring to be rated on 
a five-point category scale.

There was no basis for supposing that scores from 
these activities could be cumulated to produce a global 
score for 'Interest in Geography' for the inventory had 
no claim to internal consistency, homogeneity or linearity. 
What it should provide was a basis for descriptive 
statistics from which popular end unpopular activities 
could be identified. If this could be done then 
differences could be sought among -•^articular groups of 
Service children taking part in the main investigation.

The main route to validation of this item in the 
-ilot study was in terms of its sensitivity and its 
stability, that is in its ability to discriminate 
amongst individuals end its tendency to yield similar 
scores when applied to the same subjects at different 
times or to similar subjects.

The choices made by* the 100 pupils in the U.K. 
pilot study are set out in Table (xv) which shows also 
the model choice for each activity and the mean score 
when categories are scored in Likert style, a method
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adopted by Long , Itnough the category headings
in the Long investigation were ‘Very Interesting’ 
‘Interesting’ ‘Don’t know’ ’Uninteresting’ and ‘Very Un
interesting ’ and there were 25 activities listed, 'the 
study provides a useful comparison, particularly because 
of the relatively large number (600 3rd year pupils) 
involved in that study. A return will be made 
to the Long investigation.

On the basis of the computed mean values the 
fifteen activities were ranked according to their 
popularity as follows;

TABLE (xvi)
tiÆK ORDER OF 15 ACTIVITIES IR GEOGRAPHY ON THE BASIS 

OF FiEAN CATEGORY SCORES FROM 100 PUrlLS IN THE
U.K. TRIAL

Activity Mean Category
Score

1 Hatching geography films 1.28
2 Going on visits to farms L factories 1.19
3 Doing fieldwork near the school .88
4 Drawing graphs and charts .77
5 Drawing own maps .74
6 Hearing about people in other countries .73
7 Reading about other countries .68
8 Drawing a sketch from a photograph .34
9 Filling in outline maps .30
10 Copying maps from textbooks or atlas .24
11 Studying large scale O.S.maps .11
12 Making weather observations .09
13 Answering questions on the atlas -.10
14 Making notes from a textbook -.27
15 Writing answers to questions on the

board -.33

The order conforms to ccmmonsense expectations, with 
perhaps one or two surprises. However the activities 
could be so ranked on the basis of quite minimal
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and non-significant differences in scores derived 
from choices and there was need therefore to test 
whether the observed variations were significant or 
due to chance. One appropriate statistical test in 
this context is the Kolmogorov-Smirnov One Sample Test 
(Siegel 1956) which can be used to test the null 
hypothesis that there is no significant difference in 
the observed number of choices for the response 
categories for each activity. In theory each category has 
an equal chance of being elected for every interest by 
every pupil. In practice one would expect some 
activities to be generally popular and others to be 
generally unpopular. Others can be expected to share 
degrees of popularity and unpopularity. A relatively 
equal distribution of choices for the five categories 
over the whole range of activities would therefore suggest 
that the inventory was insensitive, because the meaning 
of the activities was not clear, because the activities 
were outside the pupils' experience or because they were 
all of the type which evoked neither strong likes nor 
dislikes. From inspection alone it is clear that the 
distribution of choices for each activity is not equal 
but there was still need to confirm statistically whether 
the observed variations were significant.

The computations set out in Appendix 17 result from the 
application of the Kolmogorov-Smirnov Test to the 
choices made for the fifteen activities .

The results are summarized in Table (xvii) which



shows that eleven of the fifteen activities were 
rated with significant variations in preference.

TABLE (xvii)
TABULATED D-MAJC VALUES FOR 15 ACTIVITIES IN GEOGRAPHY 

RATED BY 100 rUflLS IN U.K.TRIAL
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Activity Mean
Category
Score

D-max
value

Watching geography films 1.28 .47**
Going on visits to farms and

factories 1.19 .40**
Doing fieldwork near school .88 .32**Drawing graphs end charts .77 .32**Drawing own maps .74 .27**
Hearing about people in other

countries .73 .31**
Reading about other countries . 68 .31**
Drawing a sketch from a nhotograr'h .34 .13
Filling in outline maps .30 .18**
Copying maps from textbook and atlas.24 .13
Studying largescale O.S.maps .11 .13
Making weather observations .09 .12
Answering questions on the atlas -.10 .15*
Making notes from a textbook -.27 .17**
Writing answers to questions

set on the board -.33 .18**

* significance level: .05 
** significance level: .01

The device can therefore be regarded with a satisfactory 
degree of confidence for it satisfies the requirements 
for sensitivity in that the subjects taking part were 
able to discriminate amongst the activities of the 
inventory in such a way that generally popular and 
unpopular activities are a^^arent. The actual rank order
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on the basis of mean values must however be regarded 
with some caution. Although some of the mean differences 
are substantial others are minimal end the rank order 
is one within which degrees of popularity for some 
of the activities are very close,

A second route to the validation of the inventory 
was via some appropriate indication of its stability.
This can be done thr v _h - comparison of the results 
from the study with those of the study of the interests 
of children made by Long (1971). In that particular 
investigation, which involved a total of 1800 secondary 
pupils of 2nd, 3rd, and 4th year levels, drawn from 18 
schools, the pupils were given an interest inventory 
of 25 activities. There were seven activities common 
to both inventories and these provide some degree of 
cross validation. Scoring of the Long categories was by 
the same method as that used for the present investigation 
and the seven activities together with their mean scores 
and ranks (out of 7) for each investigation are set 
out in Table (xviii)below.

TABLE (xviii)
COMPARISON OF THE RANK ORDER OF SEVEN ACTIVITIES INCLUDED 

IN INVESTIGATION BY LONG (1971) AND IN PRESENT RESEARCH

Activity Long study
Mean score Rank

rresent Study 
Mean Score Rank

Drawing graphs and Charts .95 1 .77 1
Drawing maps .64 4 .74 2Sketching from photo .72 2 .34 3
Filling in outline maps .62 5 .30 4
Copying maps .68 3 .24 5O.S. rnapwork -.17 7 .11 6iiaking notes from text .19 6 -.27 7
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Some degree of correspondence between the two 

sets of ranks is apparent by inspection alone and this 
is confirmed by the outcome of computations for the 
Spearman Rank Correlation Coefficient (Anpendix 18) 
which gave rg = ,79. This coefficient exceeds the 
value of ,71 tabled as the critical value for .05 
significance level.

There was therefore good support for accepting the 
inventory as being one which reasonably satisfied 
requirements of sensitivity and stability. It not only 
permits the interests to be ranked by their arparent 
popularity but it produced on trial an order which 
appeared to be compatible with that already available 
from a wellknown study of the interests of children in 
activities of geography.
4.633 Preference for Geoararhv: Relation to Four Other Subjects

In this item the pupils were instructed to rank 
five school subjects in order of preference. The 
technique has been used in relation to Science by 
Simmons and Esler (1972) and by Ormerod(1971). The 
basis for the ranking was to be the extent to which the 
pupils found the subjects interesting.

Abelson and Tukey (1959) argue that the proper 
assignment of numeric values to the categories of an 
ordered metric scale, allow it to be treated as though 
it were measured at the interval level.Labovitz (1970) 
goes further by arguing that, except for extreme situations.
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interval statistics can be arplied to any ordinal- 
level variable. He argues that although some small 
error may accompany the treatment of ordinal variables 
as interval, this is offset by the use of more powerful, 
more sensitive,better developed and more clearly 
interpretable statistics. While statistical purists 
disagree with some or all of these suggestions, more and 
more data analysts are following them; especially when 
the research is exploratory or heuristic in nature.

When ranks assigned to each of the five subjects 
were totalled the results were as follovî s;

Science 258 (Most popular)
History 269
English 300
Geography 318
Maths 355 (Least popular)

The actual number of choices for each of the five ranks 
for the five subjects is set out below in Table (xix) 
from which it is clear that Science had a high number 
of 1st ranks assigned to it. Mathematics on the other 
hand had a relatively high number of 5th order placing s.

TABLE (xix)
RANKS ASSIGNED TO EACH OF FIVE SUBJECTS BY 100 PUPILS IN

U.K. TRIAL

Subject No.
1

of choices for 
2 3

Each
4

Rank
5

Science 36 14 21 14 15
History 27 27 16 10 20
English 18 20 20 28 14
Geography o 24 25 24 18
f mathematics 10 15 18 24 33
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The clear popularity of Science and the unpopularity 
of Mathematics leave little room for doubt and the 
relative popularity of History is reflected in the quite 
high number of 1st and 2nd order placings. In the 
case of Geography and English however, both subjects 
share a relatively high number of 2nd, 3rd and 4th order 
placings and their relative positions in the middle order 
of popularity have little or no significance.

Such conclusions can be tested statistically 
and again the Kolmogorov -Smirnov one-sample test,
(Siegel,1956) is appropriate for this purpose. It will 
be recalled that this is a test of goodness of fit, 
concerned with the degree of agreement between the 
distribution of a set of sample values (observed scores) 
and some specified theoretical distribution. It 
determines whether the scores in the sample can 
reasonably be thought to have come from a population 
having the theoretical distribution. In the present 
study it was assumed that for the five subjects 
each of the five ranks could be used with equal degrees 
of chance. Under the assumption,each subject could 
be expected to receive 20,u of 100 options for each rank 
and any observed differences would be merely chance 
variations, to be expected in a samnle. This null 
hyrothesis is tested by the Kolmogorov-Smirnov one 
sample test worked out in full( Appendix 1C) and summarized 
in Table (xx) .



217

TACBLE (xx)
TABULATED D-Î1AK VALUES FOR FIVE SUBJECTS RANKED BY

Subjects D-max values
Science .16**History .14*English .06
Geography .11Mathematics

iL__________________ .

.17**

* Significance level;.05 
**Significance level .01

The calculations confirm the impressions given by 
data inspection. For Science, History and Mathematics, 
the null hypothesis is rejected and it can be concluded 
that the pupils showed significant degrees of preference 
in relation to those subjects. For Geography and English, 
the null hypothesis must be accented for in those 
subjects the observed differences must be regarded as 
merely chance variations. Both subjects are of middle 
order popularity in relation to the others but there is 
little difference between the number of different ranks 
assigned to each.

This item in the pilot study showed that for the 
children taking part, Geography was regarded as a subject 
of middle order popularity in relation to four other 
subjects with which it was being compared. Fairly clear- 
cut preferences between the subjects had been demonstrated 
and the item was therefore acceptable for assessing the
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^epularity of Geography in relation to other subjects.
No 'scores' would be produced for the main data analysis 
but the information could contribute towards descriptive 
statistics, relevant to the investigation.
4,634 Attitudes to Geography: Semantic Differential Scales
The Semantic Differential Scales, relating to Geography
as the attitude object, were presented in the test as the
third item. The technique, developed by Osgood, Suci
and Tannenbaum (1957) uses a ^articular form of rating scale
from which dimensions of attitude as well as intensity
can be measured. The flexibility of the technique has
led to its escalating use in educational research,
especially for attitude measurement. Following the
usual instructions, the word GEOGRAPHY was presented
above a series of fifteen bi-nolar, seven point
scales and the subjects were required to mark a position
on each scale. The responses were scored on the range
of 4-3 to -3 and the positive alignment of the scales
was clear except for the 'easy-difficult' scale for
which it was assumed that 'easy' would represent the
positive rating.

As a basis for confirming the acceptance of scales 
used in Semantic Differential items, use is usually 
made of some form of item analysis. The frequency 
distribution of scores based upon summed scores on all 
scales is considered, and the 21% of the subjects 
with the highest totals, together with the 27% of low
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scorers are identified. It is assumed that these two 
groups provide a basis upon which to evaluate the 
individual scales. The value of t(Edwards,1957,pl53) 
is used as a measure of the extent to which a given scale, 
differentiates betv/een the high and low groups.
The rank order of the scores derived from the pilot 
study is given in Appendix 20 and the data from which 
t-values were calculated follows in Appendix 21. All 
the scales had a t-value of ^ 2.04 which was tabled as 
giving significance at the .05 level.
According to Edwards:

' It is doubtful whether any of the methods of 
item analysis in current use would result in an 
ordering of the statements that is essentially 
different from the ordering we obtain in terms of 
t-values. Indeed, often a simpler procedure than 
the t-test will prove to be sufficient. Murphy 
and Likert(1938), found for example that the rank 
ordering of 15 statements upon the basis of the 
magnitude of the difference between the means of 
a high and loŵ  group, agreed very well with the 
ordering of the same statements in terms of the 
magnitude of the correlation between the item 
response and total score.'(Edwards 1957,pl55). 

Although all 15 scales were acceptable on the basis of 
their discriminating power it was clear that at least



220

three of the scales (curious-indifferent?easy- 
difficult; influential-uninfluential) were the weakest 
in the battery. Subjects had possibly found these 
difficult to understand or to relate to the concept 
’geography'. They were therefore noted as being ... 
possible cases for elimination from the final battery.

A second basis for the evaluation of Semantic 
Differential Scales is via factor analysis. Factor 
analysis deals with the internal structure of matrices 
of correlations and co-variances. It is the most widely 
used of multivariate techniques and in psychological 
and education studies, the factor model is used because 
it can be most readily defended on both ^ractiod and 
theoretical grounds. On the practical side there is the 
possibility of accounting adequately for the covariance 
structure between a relatively large set of observed 
variâtes by a small set of common factors. On the 
theoretical side there is the belief that the determinants 
of human behaviour, whatever their basic nature, may 
prove capable of description in terms of a relatively 
small number of mental factors or attributes, or may be 
shown to function as if they were so organized. The basic 
assumption of factor analysis is that a set of correlated 
variâtes (correlation matrix for the fifteen scales in 
the Semantic-)iffcr^Ltial) can be accounted for in terms 
of a smaller set of common 'factors' together with a 
set of independent residual variâtes. In other words
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for the present study it was assumed that the total 
variance in the scores of 100 subjects on the 15 scales, 
could be reduced to a parsimonious set of factors, with 
loadings, accounting for all but residual amounts of 
random variance.

Hhere a single factor is sufficient to account for 
the correlation between the variétés,the loadings are 
uniquely determined. With more than one, neither the 
factors nor their loadings are defined uniquely, for the 
factors may be replaced by any orthogonal(uncorrelated) 
transformation, with a corresponding transformation of 
the loadings. Because of this, the practice has developed 
of rotating the factors so that variâtes of a given type 
which measure some recognizable aspect of behaviour 
have as high loadings as possible on one factor and near 
zero loadings on other factors in the analysis. With 
the advent of computers, Varimax rotation has become 
the most popular method for getting an orthogonal multiple 
factor solution. In the U.K. study therefore, raw data 
was transferred to punched cards and a BMD (Dixon 197 3) 
factor analysis programe .was used to produce mean and 
standard deviation for each scale, a correlation matrix 
for all fifteen scales,eigen values and cumulative 
proportion of variance, factors and loadings.

The means and standard deviations (Appendix 22) 
as measures of centrality and dispersion on each scale
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showed that the average 'score' for Geography, lay 
close to the centre of all scales. The distribution of 
total scores (Appendix 20) had shown that the 
distribution or 'spread' of attitudes had been an 
effective one. The possible range of scores would 
have been +45 to -45 and the actual range was 
+39 to -30.

Correlations between the scales (Appendix 23) 
ranged from .66 (pleasurable-painful and meaningful- 
meaningless) to -.08 (curious-indifferent and easy- 
difficult). The correlation matrix provides a measure 
of the relationship between all the possible pairs of 
the variables and is the data from which factors and 
factor loadings are computed. To simplify the relationships, 
factor analyses were computed for the whole sample.
The eigen values and the cumulative proportion of 
variance accounted for by these values are given in 
Table xxi . Eigen vaO.ues represent the length of axis 
of best fit through the many dimensional scatter of 
values. If the variables are closely associated, the 
axis of the hyperellipsoid will be long and most of the 
points will fall near it. This will give a high value 
on the first factor and this is the case with the data 
from the pilot study. Three factors with eigen values 
in excess of unity emerge, accounting for some 58 per cent 
of the total variance, but the first factor is very 
dominant and alone, accounts for 41 per cent of the
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variance.
The analysis after a Varimax rotation to simple 

structure is presented in Table (xxii)•
TABLE (xxi)

E1GÆ VALUES AND CUFIULATIVE PROPORTION OF TOTAL VARIANCE 
IN FACTOR ANALYSIS WITH SEMANTIC DIFFERENTIAL SCALES IN

U.K.TRIAL

Eigen Values Cumulative Proportion of
Total Variance

6.13 41
1.37 50
1.24 58
.93 64
.84 70
.69 75
.68 79
.55 83
.51 86
.42 89
.38 91
.35 94
.33 96
.30 98
.26 100

TABLE (xxii)FACTOR LOADINGS AFTER VARIMAX ROTATION IN ANALYSIS OF 
SEMANTIC DIFFERENTIAL DATA FROM U.K. TRIAL 

Loadings of less than .30 are omitted
Variables Factor 1 Factor 2 Factor 3

1 useful-useless — .70 —

2 clear-unclear .41 .36 —

3 interesting-boring .65 .38 —
4 alive-dead .75 .31 —

5 curious-indifferent — — .69
6 good-bad .54 .56 —

7 beautiful-ugly .57 — —

8 pleasurable-painful .68 .48 —
9 meaningful-meaningless .61 .42 —

10 important-unimportant .35 .74 -
11 easy-difficult .37 — .60
12 valuable-worthless .39 .67 —
13 attracting-repelling .79 — -
14 perfect-imperfect .67 — —
15 inf luential-uninf luential - .75 -
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Factor analysis of Semantic Differential data 
by Osgood demonstrated the existence of three major 
factors, referred to as Evaluative, Potency and 
Activity factors, on which a wide variety of scales are 
loaded. Evaluation appeared to be the most dominant 
attribute of judgement, for the evaluative factor 
appeared regularly in the Osgood studies, as the most 
important in the factor structure. The purpose of the 
factorial work carried out in the initial studies by 
Osgood and his associates was to reduce the great variety 
of potentially usable scales (adjectives) to some limited 
number. Ideally, one specific scale would represent 
each of the factors or dimensions of semantic space; 
the scale being both perfectly aligned with its factor, 
and perfectly reliable. In practice it is necessary to 
use a small sample of closely related scales to
represent each factor, drawing a score from their sum or
average which.ishassumed.. to be both more representative 
and more reliable than scores on individual scales.

Burns (1976) ^oints out that the procedures commonly 
used for the application of the Semantic Differential 
technique, tend to blur subtle changes in the particular 
scale factor weightings for different concerts. In other 
words, although most of the scales used in the pilot study 
were those known from Osgood’s work to be loaded on the
Evaluative factor across many concepts, there vras no
knowing whether the loadings were true for the concept
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GEOGRAPHY. The inconsistency in factor weighting is 
known as concept-scale interaction, and if each scale 
does not carry the same factor weighting or even 
represents a different factor from one concept to another 
then it becomes fallacious to arply scales found to 
represent certain factors in one study, without some 
check to ascertain the factor structure for the concept 
being judged in another study, VJhile several scales 
do demonstrate consistently high weightings on the 
evaluative dimension (e.g. good-bad), it has not proved 
possible to satisfy the criteria of high loadings on the 
evéuative dimension across concepts generally and 
therefore to develop a generalized attitude scale. The 
essence of Burns' caution is, that the 'illegitimate 
plagiarizing* of scales is likely to invoke concept- 
scale interaction and that workers should investigate 
whether their chosen scales do in fact represent the 
evaluative factor with reference to their particular concepts.

Little attention has been paid to this problem and 
workers using the Semantic Differential technique tend 
to ignore its existence, despite the fact that Osgood 
and his associates themselves recognized the implications 
of concept-scale interaction.

•In the last analysis it may prove necessary
to construct separate measuring instruments
for each class of concepts being judged, but
for both theoretical end practical reasons we
hope this will not be the case*. (Osgood et al,1957,pl88)
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For the instrument to be perfectly valid it 
should possess a set of scales all highly loaded on 
the Evaluative dimension and high correlations for 
the inter-scale relationships. In the present study, 
two factors accounting for 50/. of the variance dominated 
the solution. A third factor was related to only 
two scales (curious-indifferent and easy-difficult) 
already identified as being relatively weak in their 
power to discriminate betv/een high and low scores. Most 
of the remaining scales had high loadings on one or 
other, or both, of two factors. Factor I appears to be 
equivalent to Osgood's Evaluative Factor characterised 
here by such scales as interesting-boring, alive-dead, 
attracting-repelling. Factor 2 appears to equate best 
with Osgood's Oriented Activity Factor, characterised 
by important-unimportant, valuable-worthless, 
influential-uninfluential, and useful-useless.

In accordance with principles already outlined 
it is possible to identify a group of eight scales, all 
loaded on the Evaluative Factor and all having relatively 
high loadings and inter-scale correlation. It was 
therefore decided that only those eight scales would 
be scored in the main investigation. The scales with 
their loadings on Factor 1 were as in Table (:cxiii) .
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T/BLE (xxiii)
SELECTED SCALES H'I THE SEMANTIC DIFFERENTIAL INSTRUMENT 

FOR ATT ITU IE TO GEOGRAPHY.

Scale Loadinc. on Factor 1
interesting-bcring .65
alive-dead .75
fceauti?ul-ugly ■Ji
leas ur able-painful . 68

meaningful-meaningless .61
attracting-repelling .79
perfect-imperfect .67

The scores from these scales alone were then reanalysed 
by computer programme SPSS to obtain item-whole correlations 
and estimates of reliability.
The results are summarized in Table (xxiv).

TABLE (xxiv)
RELIABILITY ANALYSIS FOR 8- SCALE SEMANTIC DIFFERENTIAL TEST

Scales Item-total
correlation

ATpha if item 
deleted

interesting - boring . 66 . 86
alive - dead .74 .85
good - bad . 66 .86
beautiful - ugly .51 .87
pleasurable - painful .76 .84
meaningful - meaningless .65 . 86
attracting - repelling .59 .86
perfect - im-erfect .51 .87

RELIABILITY COEFFICIENTS
Correlation Between Forms .75
Equal Length Spearman-Brown .86
Guttman S-lit-Half .86
Alpha .87
Standardized Item Alpha .87

For measuring the average characteristics of groups, 
scores with reliability coefficients as low as .50
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may often be hichly serviceable (Davis,1964). The 
coefficients obtained for this Semantic Differential 
Test were all relatively high and in the light of the 
foregoing procedures the 8- scale item was deemed to 
have been subjected to a satisfactory degree of 
validation directed towards principles suggested by 
the literature.
4.63 5 Attitudes to Other Nationalities

This item consisted of ten pairs of anton;̂ m'is 
(e.g. hardworking-lazy: kind-cruel) presented as a
randomized list of adjectives or phrases from which the 
subjects were asked to choose five, to describe each 
of five nationalities>including the British. The same 
adjectives and phrases described some of the features of 
behaviour and a’-'peerance which previous investigations 
had shown to be prominent in the stereotypes held by 
young people. (Trager and Yarrow 1952; Piaget and Weil, 
1951; James and Tenen,1950; Peakes,1953; Garnie 1963).

The rationale of the technique used here was that 
pupils were free to apply either favourable or derogatory 
adjectives to all the nationalities. By scoring only 
the favourable adjectives,a possible score range of 
0-20 could be obtained with scores for the four foreign 
nationalities. Consideration of the distribution of 
scores made in this way would indicate whether the item 
made it possible to differentiate between those pupils 
indicating unfavourable attitudes towards the sample of
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countries and those with favourable attitudes.
Essentially the issue would be whether there was a 
significant difference between the favourable choices 
made by the high scorers and the low scorers. No 
attempt would be made to attach significance to the 
specific nature of the adjectives chosen for these were 
presented to the pupils and were not spontaneous. A 
restricted list had been used because of the probable 
difficulties of categorizing spontaneous adjectives as 
favourable or unfavourable.

From the scored responses,a frequency distribution 
of the scores w as d raw n  up and the mean and standard 
deviation of the distribution was calculated. (Appendix 24). 
A score of 20 would be achieved by a subject who used 
favourable adjectives (e.g. kind, clean, honest) for all 
four of the foreign nationalities. A score of O would 
be achieved by a subject who used only unfavourable 
adjectives for all four nationalities. A score of 10 
could be achieved by a subject using both favourable 
and unfavourable adjectives for all four nationalities, 
or using favourable adjectives for two of the nationalities 
only. The essentials of the analysis are presented 
in Table (xxv).

The summary shows that the item produced a 
satisfactory spread of scores with the mean lying close 
to the value which would represent a position mid-way
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TABLE (xxv)
CHARACTERISTICS OF THE DISTRIBUTION OF SCORES FROM 
ITEM ON ATTITUDE TO FOREIGN NATIONALITIES IN U.K.TRIAL

WITH 100 PUPILS
N = 100

Possible Range of Scores 0 - 2 0
Actual Range of Scores 1 - 2 0
Mean Score 11.2
Median Score 11
Standard Deviation 3.7

between the extremes of favourable-unfavourable attitudes. 
iVhen the means of the top 27% group and bottom 27% group 
were conç>ared by t-test (J^pendix 25) the difference was 
significant well beyond the requisite .05 level.

The next consideration was whether or not the mean 
scores earned by each of the countries differed 
significantly. The British were included in this analysis 
in order to ascertain whether they achieved the high 
position that would be expected, and the scoring was 
done on the basis of the number of favourable adjectives 
ascribed to each country. The mean scores for each of the 
five countries are given in Table (xxvi).

TABLE (xxvi)
ME Ai NUMBER OF FAVOURABLE ADJECTIVES APPLIED TO EACH OF 
FIVE NATIONALITIES BY 100 PUPILS IN U.K. TRIAL

Nationalities Number of Favourable 
Adlectives

Mean
British 395 3.95
Germans 338 3.38
Americans 297 2.97
Chinese 273 2.73
Cypriots 213 2.13
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\Then the significance of the difference between the 
means of adjacent countries in the rank order was 
explored by t-test (Appendix 26) not all differences 
were significant to level of ,05 or beyond.

The foregoing analysis suggested that this 
relatively crude device had worked only reasonably well. 
However it was possible to distinguish between those 
who held a generally unfavourable, intolerant attitude 
towards the represented foreign nationalities and 
those who held a generally more tolerant attitude. 
Moreover there were significant differences in the 
attitude to each of the five countries by the group as 
a who le. Germans, C^g^riots and nationals of Chinese 
origin would be among those foreign nationalities which 
Jervice children would be most likely to encounter in 
their travels,and it seemed that despite its limitations, 
the item might prove to be a useful one in relation to 
the aims of the investigation.
4.636 Preference Ranking for Ten Countries on basis 

of Affection_____________________________________
In this item, subjects were asked to rank ten given
countries on the basis of personal feelings of affection
for the countries concerned. The procedure and rationale
for the analysis of the pilot study data was the same
as that for the item concerned with the ranking of
school subjects. The ranks assigned to each of the
countries were treated as scores and these were totalled
in the manner shown in Table (xxvii) the lowest total
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therefore represented highest popularity and the 
highest total represented lowest popularity. The 
rank order of popularity for the ten countries was 
therefore that given in Table (xxviii). In terms of 
deciding the validity of the task the question was 
one of deciding whether the subjects displayed 
significant degrees of -reference in relation to the 
countries or whether observed differences could have been 
the outcome of merely chance variations.

r\s with the item concerning the ranking of school 
subjects, one a— ropriate statistical test is the 
Kolmogorov-Smirnov one-sample test applied to the 
distribution of ranks assigned to each country. The 
assumption was made that every country had an equal 
chance of receiving its ’fair share' (lÔ v) of the total 
number of choices for each rank (100). The observed 
distribution for each country v/as then compared with 
this theoretical distribution and the null hypothesis 
exposed to rejection. The computations set out in 
Appendix 27 ere summarized in Table (xxix) from which it 
can be seen that all the test values were significant 
to at least .0], level and the null hypothesis is therefore 
rejected. In other words, for this sample of 100 U.K. 
pupils significant -references were shown concerning the 
ten countries presented.

For this particular item, the approach described 
appeared to be the one most appropriate for a validation 
procedure. It demonstrated that when the pupils were
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required to rank countries, the distribution of ranks
assigned was not one consisting of merely chance variations

As with certain other items, no cttemr^t would be
made in the main investigation to use the data in the
dependent variables of the analysis. It was included
like those concerning Interest in Geography, Activities,
Preference for Geography and the Ranking of Countries
on the basis of Identity, to provide additional inform.ation
of relevance to problems of learning in geography,

TABL_ (xxvii)
R7NKE A3 SIGNED TO EACH OF TIN COUNTRIES ON THE 

BABIS OF AFFECTION BY 100 PUPILS IN U.K.TRIAL

Countries

3. 2 3

No.of choices made 
each of ten rank:
4 5 6 7 8 9

for
s
10

Total 
Scores ; 
(RanksK 
Choices^)

U.S.A. 19 31 8 5 2 4 2 3 1 306
CHINA 0 3 3 12 10 12 11 18 25 6 691
MALAYSIA 0 7 1 5 9 17 IB 15 14 14 696
GERTiANY 1C r, 12 18 17 7 6 6 6 9 497
BRALIL 1 4 5 11 17 23 17 15 4 3 706
AUSTRALIA 19 22 31 17 7 0 2 0 2 0 291
G.E. 48 21 12 C 6 0 2 0 0 3 23%
CYPRUS 3 1 8 15 16 15 14 11 7 10 608
NIGERIA 0 2 1 3 5 10 13 25 27 .14 778
RUSSIA. 0 0 2 3 8 14 13 8 12 40 805
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TABL3

R m K  ORDER OF POPULARITY FOR THE TEN COUNTRIES IN
U.K. TRIAL

Countries Rank Order
Great Britain 1
Australia 2
U.S.A. 3
Germany 4
Cyprus 5
Chine 6
Malaysia 7
Brazil 8
Nigeria 9
Russia 10

TABLE
D-MAD: v a l u e s f r o m  0BSER\T;D d i s t r i b u t i o n of RANKS

ASSIGNED TO TEN COUNTRIES BY 100 PUPILS IN U.K.TRIAL

Country D_ma% Value Level of Significance
Great Britain .51 .01
Australia .48 .01
U.S.A. .45 .01
Germany .16 .01
Cyprus .18 .01
China .24 .01
Malaysia .28 .01
Brazil .20 .01
Nigeria .39 .01
Russia .37 .01

4.637 Preference Ranking for Ten Nationalities on 
feelings of Similarity______________________

This item, separate! from the other ranking task by an
intervening item, presented a list of peoples from
Britain and the other countries which had been listed
for the first task. The order of presentation was
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different and it was hoped that under pressure of 
time, subjects would tackle the item afresh rather 
than bother to check on the ranks which they had used 
previously. Moreover the nature of the task was such 
that correspondence between ranks assigned, was not a 
necessary outcome. In this item, some form of perceived 
ethnic spectrum would be likely.

The ranks assigned to each of the nationalities 
were totalled as weighted scores and these are 
arrayed in Table with the rank order of general
'identity* set out in Table (xxxi).

The general result is one which matches expectations, 
but;as in the related item,there was need to establish 
whether the final ran3:ing vras based upon a distribution 
of choices indicating significant preferences or merely 
chance variations. The Kolmogorov-Smirnov one sanple 
test was again deemed to be appropriate for this purpose 
and as before, the test was used on the basis of the 
assumption that each nationality had a chance of receiving 
1(% of the choices for each rank. The conputations made 
on this basis are given in Appendix 28 and the results 
are summarized in Table (xxxii), from which it can be 
seen that all the test values were significant to at 
].east Ik level, it was therefore concluded that the pupils' 
ranking of the ten nationalities -reduced a distribution 
of choices showing variations which were significant
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and not fho outcome of chance. Moreover the correlation 
(Spearman rho) between the rank orders produced on the 
basis of feelings of affection and of similarity was 
.89 (Appendix 29). This is significant at the .01 
level end suggests that on separate criteria of 
attitudinal feelings the pupils as a group showed 
relatively consistent attitudes towards the ten nationalities.

TABLE (xxx)
RANKS ASSIGNED TC EACH OF TEN NATIONALITIES ON THE BASIS 

OF FEELINGS OF SIÎHLABITY BY 100 PUPILS IN U.K.TRIAL

NATIONALITIES No.of choices made
of Ten Ranks

1 2 3 4 5 6 7

for each 

8 9 10

Total 
Scores 
(Ranks & 

_ Choices.)
AUSTRAL,! ANS 6 41 34 13 4 1 - - - 1 278
BRITISH 88 9 2 0 1 122
CYPRIOTS 0 2 6 9 17 16 16 14 14 6 649
CHINESE 0 1 2 5 8 12 17 11 17 . 27 770
BRAZILIANS 0 1 2 9 18 16 11 23 16 4 675
RUSSIANS 0 0 3 3 21 11 9 10 12 . 26 723
A'MERICANS 3 38 31 15 5 4 2 a - - 331
GERMANS 3 8 17 36 12 9 7 2 2 4 451
MALAYANS - - 1 4 11 22 25 15 16 6 705

NIGERIANS 2 1 4 9 13 23 23 25 816
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TABLE (xxxi)

R M K  ORDER OF THE TEN NATIŒALITIES IN U.K.TRIAL

Countries Rank Order
British 1
Australians 2
Americans 3
Germans 4
Cypriots 5
Brazilians 6
Malayans 7
Russians 8
Chinese 9
Nigerians 10

TABLE (xxxii)
D-mMAX VALUES FROM OBSERVED DISTRIBUTION OF R Æ K S  
ASSIGNED TO TEN COUNTRIES BY 100 PUrlLS IN 

________________ U.K.TRIAL

NATIONALITIES D-J4AUC VALiUES LEVELS OF 
SIGNIFICANCE

BRITISH .78 .01
AUSTRALIÆS .54 .01
AMERICANS .47 .01
GERMANS .26 .01
CYirRIOTS .23 .01
BRAZILIANS .28 .01
MALAYANS .35 .01
RUSSIANS .29 .01
CHINESE .34 .01
NIGERIANS .44 .01

4.64 The Validity and Reliability of the Test 
From the definitions offered in the previous section 
it is clear that the validity of a test refers to the 
fidelity with which it measures what it is intended to 
measure. Different tests have different virtues 
and are constructed with different purposes in mind so that
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no one test in any field can be regarded as the 
test for all purposes, The important criterion is 
the validity of the test for the decisions which will 
be made from its results. In the present context there 
was no intention to produce a standardized test for 
selection, classification,or prediction relating to 
individuals. Criterion related validity was therefore 
of lower relevance in the evaluation of the test and 
featured mainly in the correlation of ranks based on 
test scores with those based on school assessments. 
Attention was focussed primarily upon content validity 
and U“'on reliability.

The test can be regarded as a systematic procedure 
for the evaluation of geographic learning exhibited 
by several sub-groups already differentiated on the 
basis of other characteristics. The decision which 
the test is intended to support is related to hypothesis 
testing, namely, whether there are significant differences 
between the groups on what purports to be a test of 
geographic learning.

The steps taken in the attempt to secure acceptable 
levels of validity and reliability for the test have 
already been detailed in the sections concerned with 
the construction and evaluation of the test. It remains 
now to sumraarize these procedures and their outcomes.

JJLthough the universe of geographic learning is 
o^en ended, and is nowhere fully defined, an attempt at
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representative sampling from this universe was the 
sine qua non for item selection. A broad plan derived 
from the major fields of the Geographical and Psychological 
domains was elaborated into a content-process matrix 
on the basis of a checklist of cognitive and affective 
behaviours deemed in the current literature to be 
appror>riate for children of mid-secondary age level.
This was used to produce a structured test involving 
both alternative response items and free responses. It 
was administered in group form and required maximum 
performance. Separate printed instructions for the test 
administrators and the subjects sought to ensure 
standardized procedures for the test's administration. 
Scoring was carried out by the investigator with a list 
of acceptable responses for the cognitive items end 
consistent procedures for the affective items.

The test was used in two separate trials with 
intervening revision and items were changed and deleted 
on the basis of empirical evidence suggesting ambiguities, 

of quantitative indices of the difficulty and discrimination 
power of cognitive items, and of appropriate indices 
for effective items. The final evaluation of the test 
was carried out on the basis of scores from 100 pupils 
in a U.K.trial and the test was exposed to the independent 
evaluations of some 20 postgraduate geographers undergoing 
professional training as teachers.

An acceptable decree of content validit’̂̂ was
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established by the nature of the methods used in the 
preparation of the test. Evidence for the satisfaction 
of vali .ity requirements, test homogeneity, and 
reliability, was gathered from the analysis of the 
trial data and the 120 item cognitive test together 
with a group of Semantic Differential Scales testing 
attitude to geography and items sampling attitudes to 
some foreign nationalities were accepted by the 
investigator as providing a reasonably sound basis 
for the provision of data on the dependent variables 
of the experimental design. Other items in the test 
battery, concerning interest in geography activities, 
preference for school subjects, and attitude to foreign 
nationalities would provide data from the entire group 
for descriptive analysis.
4.7 ADMINISTRATION AND SCORING OF THE TE31'
4,71 'Distribution and Administration of the Test Co-ies 
kith the permission of the S.G.E.A. Controller and Command 
Education Officers, the headmaster's of Service secondary 
schools in Germany, Malta and Hong Kong were asked to 
estimate their 3rd year population for the following year. 
Sufficient copies of the test and answer booklet, together 
with an information sheet (Appendix 30) were posted to 
all schools. Headmasters were asked to arrange for the 
administration of the test in accordance v;ith the requirement; 
s’̂ ecified in the information sheet. One of these
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requirements was that the test be administered in 
the early weeks of the 1975 autumn term, so that the 
entire 3rd year population of these Service schools 
would be tested at approximately the same point in time. 
Only the Cyprus children were excluded from the project. 
The fact that they hoi taken part in the trials of the 
test as 2nd year pupils,meant that they had to be 
barred from participation in the main investigation 
because of their familiarity with much of the material. 
Schools returned the answer booklets by post in the 
course of the following term. Scripts from a small 
number of Navy children,together with scripts incomplete 
for any of the variables,were discarded aud the 
remainder, 1368 in number, became the data source for 
the investigation.
4.72 Scoring the Tests
The tests were scored by the investigator using a marking 
key (Appendix 31) and were subsequently classified in 
terms of the Mobility, Intelligence, Father's Rank,
Family Size and Sex of the children . concerned, from 
the information supplied on the cover of each script by 
the pupil and school.
4.8 DATA PROCESSING
4.81 Data Coding
The number and com: lex it y of the proposed main end 
subsidiary analyses dictated the need for computerized
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data processing and the S.P.S.S. computer programmes 
already referred to in relation to validation procedures, 
offered the requisite variety of data-management 
facilities and statistical procedures. The information 
for each of the 1368 cases was therefore entered on 
data sheets in accordance with the coding conventions 
and syntax of S.P.S.S. TVo cards per case were required 
to accommodate all the information on each respondent, 
and a total of 2736 machine-readable cards were produced 
and used to generate an S.P.S.S, system file. The full 
definitions of the file together with raw data sheets 
are given in microfiche form as Appendix 32.
4.82 The Analysis
In order to analyse the data for acceptance or rejection 
of the specified null hypotheses, a variety of sub- 
programmes within S.P.S.S. were used. These were 
FREQUENCIES, CRCSSTABS, BREAKDOVIL'l, CONDESCRIPTIVE,
SCATTERGRAil,NONPAR CCRR, T-TEST and ANOVA. The outcome 
of these analyses is described in the nejrt section.
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SECTION III:

RESULTS
CHAPTER FIVE: STATEMENT AND INTERPRETATION

OF RESULTS
CHAPTER SIX: DISCUSSION
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CHAPTER FIVE

STATEMENT AND INTERPRETATION OF RESULTS
5.1. DESCRIPTIVE STATISTICS
5.2. TOTALCOG: THE TEST OF GEOGRAPHIC LEARNING
5.3. MAPTOT: ITEM GROUP RELATING TO THE 

MAP OF EUROPE
5.4. GEOGATT: ATTITUDE TO GEOGRAPHY
5.5. INTEREST IN ACTIVITIES RELATED TO 

GEOGRAPHY
5.6. FORATT: ITEM GROUP RELATING TO SELECTED 

NATIONALITIES
5.7. PREFERENCE RANKING FOR TEN COUNTRIES 

iND NATIONALITIES
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CHAPTER FIVE 
STATEMENT Æ D  INTERPRETATION OF RESULTS 

5.1 DESCRIPTIVE STATISTICS 
5.11 Characteristics of the Test Population 
This section atten\pts to set the scene for the results 
by examining the family context and characteristics 
of the children who took part in the study.

Table xxxiii gives absolute and relative frequencies 
for categories within independent variables relating 
to the hypotheses under investigation. The table 
shows that boys and girls were almost equally 
represented and that the chosen a priori levels for 
intelligence, produced a distribution with low and 
high ability groups well represented and, fortuitously, 
evenly matched.

More surprisingly, the same is almost true for 
parental service status. There is little difference 
between the number of children whose fathers are 
officers and those whose fathers are of ranks 
equivalent to Corporal or below. Although in the 
light of the known rank hierarchy, this latter group 
would appear to be under-represented, the underlying 
reason is almost certainly related to Service career 
structure and the age of the children involved in the 

survey. Those men who remain in the Services to an age
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when their children are in the Secondary stage of 
education are in the main, senior N.C.Os, and Officers, 
i.e. men who are achieving a degree of success in 
their chosen profession. At this age level their 
contemporaries of lower rank are reduced in number, 
because they are in the main, the ones who are not 
offered re-engagement beyond the normal ten year 
recruitment contract, or who opt to leave at that 
point.

From the numbers within the levels of family size, 
it is interesting to see that only 12̂ « of the group 
had no brothers or sisters and that over half of the 
children belong to families with two or three children.
A further third of the children are in comparatively 
large family groups with four or more siblings.
From the age of the pupils taking part in the study 
a parental age-group of 30-45 years might be assumed 
and for such a group the pattern of Service family 
size is one which shows little difference from the 
national norms.

Of the two Services represented in the survey,
70̂ 0 of the subjects were of Army background and this 
proportion equates well with expectations, particularly 
in view of the fact that the majority of the children 
tested were in Germany, where ground forces are known 
to be well represented.
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TABLE xxxiii
FREQUENCIES FOR CHILDREN WITHIN CATEGORY LEVELS OF 

BACKGROUND CHARACTERISTICS

VARIABLE ABSOLUTE RELATIVECHARACTERISTIC LEVEL FREQUENCY FREQUENCY (%)
SEX BOY 661 48.3
Pupil's sex GIRL 707 51.7

1368 100.0
INTEL NFER >115 278 20.3Intelligence:11+ 85-115 812 59.4Selection Records < 85 278 20.3

1368 100.0
R m K OFFs 257 18.8Father ' s Rank: actl. SGTs 824 60.2Rank or equivalent CPLs 287 21.0

1368 100.0
FAMSIZE 1 166 12.1
No.of children in 2or3 777 56.8
the family 4 or more 425 31.1

1368 100.0
SERVICE ARMY 956 69.9
Father * s Service or RAF 412 30.1
Service attachment

1368 100.0
MOBIL <5 419 30.6No.of Schools from 5-7 553 40.5age 5 - 1 4  years > 7 396 28.9

1368_ 100.0
FORES U.K.+l 827 60.5
Foreign residences U.K.+2 453 33.1

U.K.+3 88 6.4
1368 100.0

With mobility as a main concern of the 
investigation the last two sections of Table xxxiii 
are of particular interest. For Mobility, the category 
levels are based upon the distribution for number of
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schools attended, derived from individual school 
histories. Cut-off points were chosen to give 
approximately one-third of the group at each level.
For mobility measured in terms of an alternative 
criterion, namely experienced foreign residence,
(FORES), such a procedure was unworkable due to the 
fact that all the children were abroad at the time of 
testing and fell therefore, at the very least, into the 
U.K.+l category, while only a small percentage had 
lived in three or more countries outside U.K. The 
foreign residence criterion of mobility was therefore 
not used for any analysis but the figures of Table xxxiii 
are very useful when considered in conjunction with the 
school mobility data. The latter bears out the 
relatively high mobility experienced by the majority 
of Service children, in comparison with geographically 
stable pupils, who would normally attend three schools 
(Infant, Junior, Secondary). Moreover, the mobility 
figures are conpiled from individual histories, 
which required all schools, with their locations, to 
be listed, and in view of possible omissions, they are 
likely to under-represent, rather than over-represent, 
actual mobility. Additionally, the category labels 
mask the range of the number of schools attended.
While the lowest number recorded was three, the highest
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was fourteen. The following history sheet chosen at 
random from the high mobility group provides detail 
illustrative of individual experiences.

TABLE xxxiv
SCHOOLS ATTENDED BY A 13 YEAR OLD SERVICE CHILD IN THE 

HIGH MOBILITY GROUP

Boy: Av.Intelligence:Middle Family Size,R.A.F.: 
________Father's Rank, Sgt.____________________
1 NorthoIt (Eng.) Infant
2 Cottesmore(Eng. ) Infant
3 Ruxhill,Glasgow(Scot.)primary
4 Stockton-on-Tees(Eng.)primary
5 Wadding ton, Lincoln (Eng. ) primary
6 Rheindahlen(Germany)primary
7 Hayf ield,Finningley(Eng. )irrimary
8 Hayf ield,Finningley(Eng. )Secondary
9 S.C.S.Tal Hada^ (Ma It a) Secondary

The tabled example, together with the FORES 
figures, suggest that the greater part of the 
geographical mobility which Service children experience, 
tends to take place within the United Kingdom and is 
not necessarily exotic in nature. Over half of the 
group surveyed had lived in only one other country 
outside the U.K., and only a small percentage had 
lived in three or more countries. Nevertheless, 
while Service secondary schools operate currently in 
only Germany, Holland, Malta, Cyprus and Hong Kong, 
the full-time school career of these 13-14 year olds 
was in progress before the closure of some overseas
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Stations. There is in any case, a wider range 
of postings with facilities for primary education. 
Consequently, examination of the school histories 
showed that the list of countries in which individuals 
had lived included Germany, Holland, Belguim, France, 
Cyprus, Hong-Kong, Singapore, Malaya, Bahrein, Canada, 
Australia, Portugal, South Africa, West Africa, U.S.A., 
Malta, Pakistan and Libya.

Use of S t rS S sub-programme CROSSTABS made possible 
a second stage examination of background characteristics 
The Chi-Square result given with Table xxxv confirms 
that there was no systematic relationship between 
Service and Family Size

TABLE XXXV
CROSSTABULATION OF 1368 PUrlLS BY FAMILY SIZE AND

FATHER'S SERVICE

COUNT 'i
Row % FAMILY SIZE
Col.% j 1 
Total % i

2 or 3 4 or more
Row totals

jll6ARMY I 12.1
1 6 9 . 9SERVICE 1 8.5

54557.0
70.1 39.8

295
30.9
69.4
21.6

95669.9%

! 50
RAF 1 12.1 

1 30.1 
3.7

232
56.3
29.9
17.0

130
31.6
30.6 
9.4

412
30.1%

Column Totals 1166
1 12.1%

777 1 425 
56. ! 31.1%

1386
100%

Raw Chi-Square=.07 with 2d.f:Significance=.97(N.S.)

In both Services the family of two or three children
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was the norm for over half of the families, and
for both Services, families with four or more
children were commoner than were those with only
one child. The very small chi-square value points to the
statistical independence of the two variables, i.e.
family size and Service.

Similarly, as one would expect, there was no 
significant pattern in the joint distribution of 
Service and Ranks (Table xxxvi) For both services in 
the survey. Senior N.C.O's formed the largest category 
and a possible reason for this has already been 
suggested.

TABLE xxxvi
CROSSTABULATION OF 1368 PUPILS FATHERS BY R m K  AND SERVICE

COUNT 
Row % 
Col.% Total%

RANK
CorpJs. and 
below

iSgts. & I 
W.O's.

Officers Row
Totals

205 576 175
ARMY; 21.4 60.3 18.3 956

71.4 69.9 68.1 69.9%
SERVICE 15.0 42.1 J 12. 8

1 82 248 82
RAF 19.9 60.2 19.9 412

1 28.6 30.1 31.9 30.1%
; 6.0 18.1 6.0

Column Totals 1 278 824 257 1368
1 21.0% 60.2% 18.8% 100.0%

Raw Chi-Square=.72 with 2d.f.Significances.70(N.S,)

A more interesting relationship is the one explored 
in Table xxxvii which concerns children's intelligence 
and Service background. As one would expect, children
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of average intelligence constitute the largest group 
for both Services. For Army children however, the 
distribution is skewed and those of below average 
intelligence form a higher percentage than do the 
bright children. In the case of the R.A.F. the skew 
is reversed and it is the above average intelligence 
children who form a relatively large group. The 
Chi-Square result shows this relationship to be 
statistically significant well beyond the probability 
level of 5 .05 adopted as the minimum requirement for 
all tests in the research. One intuitive explanation 
of this pattern would be that entry requirements 
for the R.A.F. are generally higher and a positive 
relationship between father's ability and child's 
intelligence would conform to expectations derived 
from that fact.

TABLE xxxvii
CROSSTABULATION OF 1368 CHILDREN BY INTELLIGENCE AND

SERVICE BACKGROUND

i; Count 
1 Row %
S Col.% 

Total%

INTELLIGENCE LEVELS
NFER VR < 85 NFER VR:85-115 NFER VR>115 Row

Total
|army

.SERVICE

225
23.5
80.9
16.4

572
59.8 
70.4
41.8

159
16.6 956 
57.2 69.9?o
11.6

|R.a .f . 53
12.9
19.9 3.9

240
58.3
29.6
17.5

119 
28.9 412 
42.8 30.1̂ 0 
8.7Column Totals 278

20.3% 812
59.4%

278 1368 
20.3% 100. a%

Raw Chi-Square=37.52 with 2d.f.Significance=.001(Significant)
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However the previous table demonstrated that there 
was no significant difference in the rank distribution 
between the Services and if heredity is assumed to 
be an explanation for the relatively higher intelligence 
of the R.A.F.children,then the suggestion would be 
that for these well-established career service personnel, 
those of the R.A.F. are generally brighter than their 
rank equivalents of the other service.

Another possible explanation for the relatively 
high proportion of bright children and low proportion 
of less able children of R.A.F. background, is suggested 
by the difference between the Services in terms of 
experienced mobility. Table xxxviii sets out the 
relationship between the Services for the mobility 
experienced by the children in the survey. This does 
not necessarily reflect the mobility patterns of the 
fathers. They may well have some tours of duty without 
family accompaniment, and this is particularly true 
for Army personnel, who may be on active service duty 
in locations which rule out the possibility of 
accompanied tours. The families in such circumstances 
remain in a garrison base and father-family 
separation is one of the problems cited for Army 
children in studies concerned with turbulence.
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TABLE xxxviii
CROSSTABULATION OF 1368 CHILDREN BY MOBILITY 2ND 

SERVICE BACKGROUND

Count 1 MOBILITY LEVELS
Row % Less than 
Col.% 5 schools 
Total %.

5-7 schools More than 
7 schools

Row
Totals

1 315 385 256
ARMY 1 32.9 40.3 26.8 956

1 75.2 69.6 64.6 69.9%SERVICE [ 23.0 28.1 18.7
j 104 168 140

1 RAF 25.2 40.8 34.0 412
24.8 30.4 35.4 30.1%

1 1 7^6 12.3 10.2
1 Column Totals 419 553 396 1368
1 30.6% 40.4% 28. #0 100.0%
Raw Chi-Square=10.76 with 2d.f.Significance=.005(Significant)

It can be seen by inspection, that in comparison with 
Army children, those of the R.A.F. have a lower 
percentage experiencing low mobility, and a higher 
percentage experiencing high mobility. The reason is 
probably associated with the point already made, namely 
that unaccompanied tours are less usual for R.A.F. 
personnel. This higher mobility of R.A.F.children 
might be offered as a factor related to their better 
performance on the 11+ intelligence tests. If mobility 
proves to have any demonstrable relationship with 
performance on a test deemed to be a measure of geographic 
learning, then it would not be unreasonable to
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suppose that a similar relationship might exist 
with regard to a test of general intelligence at 
the age of eleven . Such a suggestion has already 
been made by Rushton (1966) who had similar findings 
on an inter-Service comparison.

A further aspect of the Service-Intelligence 
relationship is explored in the Table xxxix which 
shows crosstabulations for children at each of 
three intelligence levels, by father's rank and service. 
There is a discernible rank-intelligence pattern, 
exemplified by the fact that officers have a relatively
small share of the less able children, and a relatively
large share of the more able children. The chi-square
values confirm that there is no significant difference
between the two Services for this relationship.

By way of summary it can be stated that although 
children of Army background outnumbered R.A.F.children 
by two to one. Service was not one of the variables for 
research designs and all levels of the operational 
variables were well represented. Some interesting 
inter-Service comparisons were possible however, 
including the fact that both Services had similar ranks 
and family size distributions, and that in both Services 
there was a positive relationship between father's 
rank and child's intelligence tvel. One important 
difference lay in the relatively high mobility and high



TABLE xxxix
CROSSTABULATION OF CHILDREN BY F ATHER’S RANK AND SERVICE, 

CONTROLLING FOR INTELLIGENCE
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INTELLIGENCE LEVEL: NFER VR: < 8 5
Count
Row%
Col%
Total%

RANK
Corps.& below Sgts.& W.Os. Officers

Row Totals
66 133 26

ARMY 29.3 59.1 11.6 225
78.6 83.1 76.5 80.9%
23.7 47.8 9.4

SERVICE 18 27 8
RAF 34.0 50.9 15.1 53

21.4 16.9 23.5 19.1%
6.5 9.7 2.9

Column Totals 84 160 34 278
30.2% 57.6% 12.2% 100.0%

Raw Chi Square=l.24with 2d.f. Significance.54 (Not Significant)
INTELLIGENCE LEVEL: NFER VR: 85- 115
Corps.&, below Sgts.& W.Os. Officers

121 359 92
ARMY 21.2 62.8 16.1 572

72.0 69.6 71.9 70.4%
14.9 44.2 11. 3
47 157 36

RAF 19.6 65.4 15.0 240
28.0 30.4 28. 1 29.6%
5.8 19.3 4.4

Column TotalslGB 516 128 812
20.7% 63.5% 15.8% 100.0%

Raw Chi Square= .52 with 2 d.f. Significance .77(Not Significant)
INTELLIGENCE LEVEL: NFER VR: > 1 1 5
Corps.& below Sgts.Si W.Os. Officers

18 84 57 159
ARMY 11.3 52.8 35.8 57. 2%

51.4 56.8 60.0
6. 5 30.2 20.5

17 64 38
RAF 14.3 53.8 31.9 119

48.6 43.2 40.0 42.8%
6.1 23.0 13.7

Column Totals 35 148 95 278
12.6% 53.2% 34.2% 100.0%

Raw Chi Square= .79 with 2 d.f. Significance .67(Not Significant)
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intelligence of the R.A.F.children in comparison with 
their Army counterparts. Whatever the reasons for 
this difference and whether they be drawn from genetic 
or environmental theories of intelligence the findings 
are consistent with those of other Service studies, 
which have generally found that the poorest performances 
by all conventional criteria, come from the children 
of fathers with low rank in the Army.
5.2 TOTALCOG; THE TEST OF GEOGRAPHIC LEARNING
5.21 Scores on the Test of Geographic Learning
The main characteristics of the scores on TOTALCOG,
the test of geographic learning were as follows:
Number of Test Subjects 1368Maximum possible score: 120
Mean Score: 59.33
95%Confidence Interval on Mean:58.13 to60.53 
Standard Error of Mean: .61
Standard Deviation: 22.63

A full breakdown of the means for the sub groups is 
given in Appendix 32 and this is summarized in Table xl 
which shows that there are differences suggesting main 
effects for Mobility, Intelligence, Sex, and to a lesser 
degree Rank, while the means of family sub groups show 
inconsistent variations across the table. A full 
examination of these mean difference was the purpose 
of the Analysis of Variance which followed.
5.22 Analysis of Variance for the Test of Geographic 

Learning_________________________________ .
The S.P.S.S. sub-programme ANOVA permits analyses of 
variance for factorial designs with up to five factors.
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unequal cell sizes and some empty cells. Basically 
the analysis of variance technique is designed to 
detect the presence of any divergence among groups 
that is too great to be reasonably attributed to 
sampling variation. The technique derives its 
prime usefulness from the fact that it can examine 
the differences among several groups at one time.
In the present analysis, all five independent variables 
were considered to be categorical rather than metric 
and there were case valuew for all but one of 162 
cells of the design. The factors had no causal order 
but main effects were assumed to be of higher priority 
than interaction effects and the classic experimental 
design option was therefore chosen for the analysis. 
(Nie,Hull,Jenkins,Steinbrenner and Bent,1975). In this 
type of approach each type of effect is assessed 
separately in the order of (1) additive effects (2) 
two way interaction effects (3) three-way interaction 
effects (4) four-way interaction effects and (5) five-way 
interaction effects. The effects within each of the 
foregoing types are adjusted for the effects of all 
prior types. Furthermore, within types, each factor 
main effect is adjusted for all other factors. Thus 
in a two-way analysis, the main effects for Factor A 
would be assessed with B held constant and the main 
effects for Factor B would be assesed with A held 
constant. The AB interaction effect would then be
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assessed with A and B main effects held constant but 
no adjustment is made for interaction when the main 
effects are assessed.

The summary table produced as the output of the 
analysis (e.g.Table xLl) is equivalent to that which 
accompanies conventional analysis of variance 
computations. It is accompanied by a Multiple 
Classification Analysis (MCA) table (e.g.Table xLll) 
which is a less familiar method for displaying results, 
particularly useful when, as in the present situation, 
the factors examined are attribute variables that are 
not experimentally manipulated and therefore are 
correlated. Given interrelated factors it is valuable 
to know the net effect of each, when differences in 
the others are controlled. Furthermore, if from the 
i^OVA table the effect of say Mobility, is known 
to be significant, this merely indicates that the mean 
of at least one category of Mobility is different from 
the grand mean. The MCA table would make apparent 
the pattern (expressed as deviations from the grand mean) 
of the relationship between Mobility and the dependent 
variable. The deviations are given in two forms, 
unadjusted and adjusted, for the effects of other factors.

Accompanying the output of category effects in the 
MCA table are a number of measures of association.
With the set of unadjusted category effects for each 
factor is an ETA value which is the common correlation
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ratio between factor and dependent variable. The 
square of ETA indicates the proportion of variance 
explained by the factor. With the set of adjusted 
category effects for each factor is a partial 
correlation ratio, labelled BETA. This can be viewed 
as representing the expected change in the dependent 
variable with a change of one unit in Factor X, when 
other factors are held constant.

Finally in addition to the output already described,
a MULTIPLIER value (R), appears at the foot of the
MCA table. This is the multiple correlation between
the dependent variable and all factors, and

2factor-by-factor interactions, R represents the 
proportion of variance explained by the additive 
effects of all factors.

For this particular analysis of the scores on 
the cognitive test, the ANOVA programme was used first 
to include all interaction effects. Since there were 
no significant three-way or higher interactions it 
was possible to carry out a second analysis which 
deleted all interaction terms beyond the first order.
The effects of three-way and higher interactions were 
pooled into the error sum of squares. The same 
procedure was followed in subsequent analyses.
5.23 Interpretation of Results
The explanatory comments relating to ANOVA and MCA 
should provide a background for the interpretation
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of the results displayed in Tables XLl and XL11, 
Statistics from both tables are drawn upon for 
interpretations relating to the main and interactive 
sources of variance.
5.231 Main Effects
For all factors other than Family Size, there are 
highly significant main effects, all with probability 
levels well beyond the .05 level. Of primary interest 
is the significance of mobility when the effects of 
the other factors are held constant. The pattern of 
category effects within mobility, apparent from the 
unadjusted and adjusted deviation values in the MCA 
table, shows that increased mobility was in fact 
associated with higher scores on the test.

Although mobility is a significant factor its
relative importance is lower than that of either
Intelligence or Sex in explaining variance.
Intelligence is by far the most important source

2of variation in the test scores and its ETA value 
shows that it accounts for 56% of the variance when 
no adjustment is made for other factors. The pattern 
of category effects within Intelligence conforms 
to expectations and the deviation values show that 
when the effects of other factors are adjusted for, 
there is a difference of some 49 marks between the



TABLE XLl
/EAliYSIS OF VARIAL'^CE OF TOTAL SCORES ON TEST OF 
GEOGRAPHIC LEARNING
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SOURCE OF 
VARIATION S. S. d.f M.S. F Sic:.
Main Effects 458268.48 9 50918.72 292.26 .001
MOBIL 10941.83 2 5470.92 31.40 .001
INTEL 325443.37 2 162721.69 933.98 .001
FAMSIZE 878.78 2 439.39 2.52 N.S.
RANK 7785.65 2 3892.82 22.34 .001
SEX 47512.67 1 47512.67 272.71 .001
2-Way Interactions

10544.88 32 329.53 1.89 .002
MOBIL X INTEL 1848.94 4 462.23 2.65 .03
MOBIL X F/MiSIZE 1497.23 4 374.31 2.15 N.S.
MOBIL X RANK 1270.31 4 317.58 1.82 N.S.
MOBIL X SE:: 464.32 2 232.16 1.33 N.S.
INTEL X FAMSIZJ- 821.77 4 205.44 1.18 N.S.
h :t el X r a n k 2825.19 4 706.30 4.05 .003
INTEL X SEX 1325.86 2 662.93 3.81 .02
FATSIEE X RANK 790.15 4 197.54 1.13 N.S.
FAMSIZE X SEX 141.11 2 70.55 .41 N.S.
RANK X SEX 93.42 2 46.71 .27 N.S.
Residual 231021.93 1326 174.23
Total 699835.29 1367 511.95



264

8U
E-i ro0 m Eh •CT»in 
•• 11
(1 cH  (0
01 (Ü>4 s;
§ §
2 O On
§oH
PmHCO
a
d
a
P4
Hi54
é

ro

O  CO r~ O  ro roCTvOCM O l O C O  lOCTiCM r4 C- r4C T v C T k ' ^ O C ^ G ^ r ' ' ^ »  • • •  • •
• • •  • • »  • • r H i H O t O i n v OCN O  TT ID o  ro I II I1 I OJ CM

CM

in

in CMI—I

(—I CT» I—I lO rH
ID  ro r -  CM H  CO ro iDt>iHCO i H O O O  CX)Cr»O  • * H  in CO CT» ro

• CM • • » • to I r' o cj\ in VOTl' r4 VO CO r-| I I CN]

a 3 to
ro

•rl



265

mean scores of the high and low intelligence 
groups.

Sex is also of greater importance than mobility 
in accounting for variance but it too is far less 
important than intelligence. Boys performed better 
than girls on the test and this outcome conforms 
to a priori expectations derived for other studies 
of achievement in geography tests.

The effect of socio-economic background is also in 
line with expectations for higher parental status 
is associated with better performance on the test.

Although size of family does not emerge as a 
significant factor, it can be seen from the MCA table 
that there is a tendency for small family size to be 
associated with better test performance. This too 
is in accord with other findings and the rationale 
was discussed in an earlier section.
5.232 Interactions
Despite the significance of Intelligence, Sex, Mobility 
and Rank as factors, none of these is free from interaction 
with at least one other variable. The pattern of 
category effects on each factor is therefore limited 
to certain circumstances and for this reason some form 
of inter-mean comparison is required.

A variety of methods exist for making multiple



266

group comparisons and the methods in common use 
have been summarized and compared by Winer(1962) 
and Bancroft (1968). One such technique in common 
use, presented by Duncan (1955) and known as Duncan's 
New Multiple Range Test, requires a greater difference 
between means occupying extreme positions in their 
array, than is required for those occupying proximal 
positions. This method was adopted in the present 
research for testing the significance of differences 
in category effects and for identifying the sources 
of interactions. A readable account of the procedure, 
together with the necessary tables can be found in 
Senter (1969,pages 281-291).

Intelligence shows significant interactions with 
Mobility, Sex and Rank. The sub-group means involved 
in the Mobil X Intel interaction are displayed with 
Figure 5 from which it is apparent that while the 
interaction is statistically significant it is still 
relatively weak.

The analysis of variance shows a significant 
interaction effect and an examination of differences in 
group means, at the same confidence level for which 
the F originally qualified, allows us to identify the 
means which differ significantly and the ones which 
do not. Actual differences must exceed the calculated 
SSR (Shortest Significant Range) for the given 
confidence level, if they are to be regarded as significant,



267

From Figure 5 and the tabulated data it can be seen 
that although the most mobile children scored higher 
marks than their less mobile counterparts, at all 
levels of intelligence, this superiority was significant 
only in the case of the children of average intelligence. 
Among the less able children the highly mobile were 
significantly better than the least mobile but the 
trend is not significant for the other inter-mean 
differences. Among the brightest children the low 
mobility group scored higher than did the average 
mobility group.

Looking at the interaction from the other 
viewpoint Figure 5 shows that while intelligence is highly 
significant as a source of variance its effect is 
tempered by that of mobility. Even with the children 
of below average intelligence, a history of high 
mobility shows some positive correlation with better 
achievement, while for brighter children such a history 
has a significant association with improved performance.

It seems that while mobility has beneficial effects 
in relation to performance on the test, less able 
children do not show these to the same degree as 
children of average intelligence. Possibly, their 
performance is dominated by their generally low ability.
The brightest children, on the other hand, appear
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MEAN
SCORES ON 
TOTALCOG

FIGURE 5
INTELLIGENCE X MOBILITY INTERACTION ON TOTALCOG
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to cope well with the test regardless of their 
history of mobility.

Figure 6 depicts the Intelligence x Rank 
interaction. The general relationship between rank 
of father and achievement is very clear, but again 
the effect is different at different levels of 
intelligence and it is apparent that the environmental 
and/or genetic influences show significant differences 
in their effects. For the children of average 
intelligence the really marked difference is between 
the children of officers and those of N.C.Os. and 
other ranks. In general, although the effect of home 
background is a significant one, the nature of the 
effect varies according to the intelligence of the 
children and is not open to straightforward interprétation.

In the Intelligence x Sex interaction. Figure 7 
shows that while the boys * achievement was higher than 
that of the girls, at all levels of intelligence, it was 
more noticeably so with the children of average or 
above average intelligence. The variation in the 
scores for boys and girls of low general ability was 
lower, although still statistically significant.
Analyses of research into the contrasts between the 
sexes in mental skills made by Macccb y(1970) and 
by Hutt (1972) revealed the heightened development 
of spatial abilities in boys and of verbal skills
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FIGURE 6
INTELLIGENCE X FATHER'S RANK INTERACTION ON TOTALCOG 
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FIGURE 7
INTELLIGENCE X SEX INTERACTION ON TOTALCOG
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in girls. This would explain the marked superiority 
of the boys over the girls on this test in which 
two-thirds of the items required graphicacy or 
spatial visualisation.
5.3 MAPTOT; ITEM GROUP RELATING TO THE MAP OF EUROPE
5.31 Relationship Between Maptot and Totalcog 
Twentythree of the items in the cognitive test 
required mapped outlines of European countries to 
be related to a provided list of names. Although 
this type of exercise suggests a *capes and bdys * 
learning, long since out of favour as far as systematic 
teaching is concerned, the items were included because 
it was thought they might test a particular area of 
incidental learning. It is after all, this sort of 
spatial orientation and awareness which one might 
expect as an outcome of geographic mobility. Moreover 
(and this was the reason for their separate treatment 
in analysis) it was intended that the items would be 
the bases for a 'mental map* of Europe drawn according 
to the mean scores for individual countries.

The dependent variable MAPTOT, was a computed 
total score of the countries located correctly. Since 
this represented a contribution to TOTALCOG,i.e.the 
total score on the cognitive test as a whole, there 
was likely to be a strong correlation between the two 
scores and this assumption was tested as a matter of 
interest. Figure 8 shows a two-dimensional plot
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produced by means of SPSS subprogramme SCATTERGRAM.
The variable TOTALCOG defines the vertical AXIS and 
MAPTOT defines the horizontal axis. The data points 
are represented by asterisks when a single case falls 
into the printing position. If two through eight cases 
fall into the same position the actual number of cases 
is printed. Nine or more cases are represented 
by the number 9.

The statistics which accompany the scattergram as 
part of the output, include the Pearson product- 
moment correlation, which was in this case given as 
.80 with significance at the .001 level, confirming 
the quite high positive correlation between the two 
variables.
5.32 Scores on MAPTOT
Scores on this twentythree item * sub-test* covered 
the maximum possible range; some pupils identifying 
correctly all countries on the map, and others being 
unable to locate any at all. The mean score was 
10.54 with a 95% C.I. of 10.22 to 10.86.
5.33 Analysis of Variance
This particular analysis was not undertaken for 
the same purposes as the others and the independent 
variables were reduced to include only those of 
interest in this particular context. It was therefore 
a three-way ANOVA with Mobility, Intelligence and 
Sex as the independent variables and MAPTOT as the 
dependent variable.
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The output from the SPSS programme is reproduced 
in Tables XLlll and XLiy.

TABLE XLlll
ANALYSIS OF VARIANCE FOR MAPTOT

Source of variation S.s. d.f. M.S. F Sianificance
Main Effects 18962.19 5 3792.44 162.93 .001
MOBIL 391.98 2 195.99 8.42 .001
INTEL 13831.99 2 6915.99 297.12 .001
SEX 3628.74 1 3628.74 155.90 .001
2-Wav interactions 283.74 8 34.46 1.52 NS
MOBIL X INTEL 74.85 4 18.71 .80 NS
MOBIL X SEX 18.24 2 9.12 .39 NS
INTEL X SEX 204.98 2 102.49 4.40 .01
Residual 31516.27 1354 23.28
Total 50762.17 1367 37.13
n=1368

TABLE XLIV
MULTIPLE CXiASSIFICAiTION ANALYSIS: HAcTOT

Grand Mean = 10,54

Variable Category Unadjusted 
[ Dev*N i

Eta 2Eta^ Adjusted
Dev*N

BETA

MOBIL Low
Average
Hioh

i
-.78
-.44 1 
I 1.44 ,15 .02

-.39
-.31
.85 ___ .09

INTEL Low
Average
Hioh

-.571 
.40 

4.55 1 ,54 .29
-5.34

.23
4.69 .53

SEX Girl
Boy

-1.65 ! 
1.77 j .28 .08

-1.58
1.69 .27

MULTIPLE R = .61 MULTIPLE R^ .37
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5.34 Interpretation of Results
»

5.341 Main Effects
All three factors, i.e. Mobility, Sex and Intelligence, 
were statistically significant as main effects and 
the pattern of category effects within each factor 
was the same as for the test as a whole. Mobile 
children scored higher than less mobile counterparts, 
boys achieved better than girls, and intelligent
children scored higher than the less intelligent.

2However the Multiple R value in the MCA table shows 
that the proportion of variance explained by the 
additive effects of all three factors was only 37% 
and the ETA values show that Intelligence was by far 
the most potent factor. When adjustments are made 
for the effects of the other factors, there is a 
difference of some 10 marks, between the high and low 
intelligence groups. Mobility is not involved in 
any significant interaction with other factors and the 
significance of category level differences can therefore 
be tested. Using the Multiple Range Test and an SSR 
significance level of .01 the required intermean 
difference should be 2 .84. The MCA table shows that 
this value is exceeded only for the Average-High 
category difference. The conclusion therefore has to be 
that the significance of Mobility as a factor derives 
from the difference between the mean scores of the high
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mobility group and those of the average and low 
mobility groups. There is no significant difference 
between the latter two groups.
5.342 Interactions
The only significant interaction was that between 
Intelligence and Sex. For each of these, therefore 
the category effects differ at different levels on 
the other factor. Figure 9 illustrates the interaction, 
which although significant is not strong. Essentially, 
boys . achieved better than girls on these items at all 
levels of intelligence but their superiority was more 
marked among the children of average and above average 
intelligence. Simibrly although intelligent; children 
performed better than the less intelligent, the 
difference was more pronounced among the boys than 
among the girls.
5.35 Descriptive Statistics for Items Relating to 

Individual Countries________________________
The main purpose of the analysis of variance was to
identify significant, meaningful factors related to
achievement on that part of the test which required
countries of Europe to be identified. Results of
the AITOVA showed that Mobility, Sex and Intelligence
were all significant in this context and it was therefore
worthwhile comparing the performance of groups in
relation to individual countries.



278

MEAN SCORES 
ON MAPTOT

FIGURE 9
INTELLIGENCE X SEX INTERACTION ON MAPTOT
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<  AV INTELL. AV.INTELL. >AV. INTELL.
INTERACTION LEVEL Difference SSR .01 Sig.
INTELL X SEX >Av Intell;Boys V Girls 4.0 1.2 .01

Av IntellrBoys V Girls 3.5 1.2 .01
<Av IntellrBoys V Girls 1.8 1.2 .01
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For all children together, the mean score and 
standard deviation on each of the twentythree countries 
was produced by means of the SPSS CON DESCRIPTIVE 
programme. In order to derive the same statistics for 
particular groups,e.g.Boys only,the procedure was 
repeated, using the programme's SELECT IF facility.
The mean achievement score on each country, for the 
group as a whole, is given in Table XLV.

TABLE XLV
H E M  SCORE AND STANDARD DEVIATION FOR EACH OF 23 ITEMS 

ON THE MAP OF EUROpE 
n = 1368

COUNTRY MEAN SCORE STANDARD
DEVIATION

GREAT BRITAIN .97 .17
ITALY .85 .35FRANCE .69 .46
Spain .67 .47PORTUGAL • 61 .49WEST GERMANY .58 .49EAST GERMANY .54 .50GREECE .51 .50DENMARK .50 .50
NORWAY .49 .50BELGIUM .46 .50
StVEDEN .45 .50NETHERLANDS .44 .50FINLAND .41 .49SWITZERLAND .38 .49POLAND .37 .48AUSTRIA .32 .47CZECHOSLOVAKIA .25 .43ALBANIA .24 .43YUGOSLAVIA .22 .41HUNGARY .19 .39BULGARIA .19 .39ROUMANIA .18 .38

The very high mean and low standard deviation 
associated with Great Britain reflects the fact that
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all but a relatively small number of the 1368 
children were able to identify their home country 
on the map. This level of performance contrasts 
sharply with the lower end of the scale where 
only about 250 of the children were able to locate 
Roumania, Bulgaria or Hungary.

As a rank order the list must be viewed with 
caution because of the quite small inter-mean 
differences and the large variance associated with the 
means over most of the range. Nevertheless the 
overall pattern is an interesting one and supports 
some of the existing findings in this area of spatial 
cognition. Gould and White (1974) have found that in 
this type of task, which subjects presumably tacWe 
from the basis of their own 'mental maps', they are 
best able to identify their homeland, its neighbours 
and those countries which have distinctive size, 
shape, special outline characteristics or particular 
personal significance.

In the present study, the score on Italy can be 
safely interpreted as a consequence of its highly 
distinctive shape. To a lesser extent the same may 
be true of France, the Iberian peninsula and Greece; 
the latter being identified correctly by more children 
than were such 'neighbours' as Norway or Belgium.
On the other hand the relatively high achievement on 
both German Republics is possibly due to the fact that 
the majority of the children in this survey had lived
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in Germany at some time in their lives and that for 
more than half of the group this region was their 
temporary homeland at the time of testing. It is 
therefore perhaps a specific example of a ^rning 
gain from geographic mobility.
5.351 Statistics for the two Sex Grou-ps
The analysis of variance in the scores for the whole 
sub-test showed that Sex was a significant factor 
and that boys achieved significantly higher scores 
than the girls, particularly among children of 
average or above average intelligence. Separate 
statistics for boys and girls were tbarefore produced 
in order to compare the patterns of cognition. Table 
XLVI sets out the relevant statistics from which it 
seems that while the sexes differed significantly in 
their levels of ability to locate the countries, the 
actual patterns of recognition were closely similar 
and the same countries were recognized with ease or 
difficulty.
5.352 Statistics for Two Intelligence Grouns 
Following the same line of inquiry, separate 
statistics were also produced using the CON DESCRIPTIVE 
programme together with the SELECT IF facility, for 
two polar QEOups on the basis of intelligence. The 
results are summarized in Table XLVll from which it 
can be seen that the facility patterns are again 
closely similar.



TABLE XLVl
M E Æ  SCORE AND STANDARD DEVIATION FOR BOYS AND 
GIRLS ON EAiCH OF 23 ITEMS RELATING TO THE MAr

OF EUROPE

282

BOYS(n==661) GIRLS(n=707)
COUNTRY X s.d. COUIÎTRY X s.d.
GREAT BRITATN • 99 .09 GREAT BRITAIN .95 .22ITALY .90 .30 ITALY .82 .32FRANCE .78 .41 FRANCE .61 .49SirAn̂ .78 .42 Sz-Anq .56 .50PORTUGAL .72 .45 rORTUGAL .51 .50WEST GERMANY .67 .47 WEST GERMANY .50 .50EAST GERMANY .63 .48 EAlST GERMANY .46 .50
GREECE .60 .49 GREECE .43 .49NORWAY .60 .49 DENMARK .42 .49DENMARK .59 .49 NORWAY .40 .49
BELGIUM .55 .50 SWEDEN .38 .49
NETHERLANDS .53 .50 BELGIUM .38 .49
SWEDEN .52 .50 NETHERLANDS .36 .48
fOLAND .50 .50 FINLAND .34 .48
FINLAND .48 .50 SWITZERLAND .30 .46
SVJITZERL AL̂ D .47 .50 rOLAND .26 .44
AUSTRIA* .39 .49 AUSTRIA .25 .43
CZECHOSLOVAKIA .32 .47 ALBANIA .18 .38
ALBANIA .31 .46 CZECHOSLOVAKIA .18 .38
YUGOSLAVIA .27 .44 YUGOSLAVIA .17 .37
HUNGARY .24 .43 BULGARIA .15 .36
ROUMANIA .23 .42 HUNGARY .14 .35
BULGARIA .23 .42 ROUMANIA .13 .34
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TABLE XLVll
MEAN SCORE AND STANDARD DEVIATION FOR HIGH AND LOW 
INTELLIGENCE GROUPS ON EACH OF 23 ITEMS RELATING TO THE MAr OF EUROPE

1 —1 >AVERAGE INTELLIGENCE (n=278) <AVERAGE INTELLIGENCE(n=278)
1 COUNTRY X s.d. COUNTRY X s.d.j GREAT BRITAIN 1.0 0.0 GREAT BRITAIN .91 .291 ITALY .97 .18 ITALY .62 .491 FRANCE .90 .30 FRANCE .33 .471 Sz-AIN .87 .34 SjtAIN .29 .46i PORTUGAL, .84 .37 rORTUGAL .25 .44i WEST GERMANY .83 .38 WEST GERMANY .23 .42i EAST GERMANY .81 .40 DENMARK .21 .40■ GREECE .78 .42 EAST GERMANY .19 .39j DENMARK .75 .44 NORWA*Y .19 .39BELGIUM .73 .45 FINLAND .18 .38NORWAY .72 .45 SWEDEN .18 .391 NETHERLANDS .69 .46 GREECE .18 .39Sl'ZEDEiq .67 .47 BELGIUM .16 .36F HYLAND .64 .48 NETHERLANDS .15 .36
1 Ŝ '7ITZERLAND . 60 .49 SWITZERLAND .12 .331 irOL AND .59 .49 rOLAND .11 .32i AUSTRIA .54 .50 ALBANIA .10 .30
I ALBAI^IA .44 .50 YUGOSLAVIA .10 .311 CZECHOSLOVAKIA .41 .49 BULGARIA .08 .27YUGOSLAVIA .36 .48 AUSTRIA .08 .28
BULGARIA .34 .47 CZECHOSLOVAKIA .07 .26

1 HUNGARY .31 .46 HUNGARY .06 .23
1 ROUMANIA .31 .47 ROUMANIA .04 .19

5,353 The Imaaeabilitv of Europe
The procedure already described was also carried out 
for a comparison between the children of high and low 
mobility. As was the case for Sex and Intelligence, 
while the levels of achievement were clearly 
different, the pattern was again the one apparent 
in the tables already given.

To some extent such results reflect the fact that 
it is the same children who are being sairpled on 
different criteria and there is no cause to be
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surprised if the outcomes are similar. However, 
in a single operation, using any one of the factors, 
e.g.Intelligence, there is no statistical reason why 
dichotomous groups should necessarily share the same 
relative difficulty or facility with the items. The 
fact that they do, points to the nature of the items 
and to response characteristics common to all the 
children. Reference has already been made to reasons 
why subjects should find some countries easier than 
others to identify or visualise in cartographic form. 
Such reasons probably account for the recurring order 
of what might be thought of as the * image ability* 
of the countries, and the same general order could have 
been produced by the alternative method of item 
analysis.

Figure 10 is based upon mean levels of power to 
identify the countries concerned and depicts for this 
particular group, what appears to be the cartographic 
imageability of Europe. Although the map suggests an 
essentially British ethnocentric viewpoint, with 
information levels for countries to the east and south 
falling away generally, it is highly probable, for 
reasons already given, that Britain has high 
imageability among other nationals.
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5.4 GEOGATT; ATTITUDE TO GEOGRAPHY
5.41 Scores on the Test of Attitude to Geoararhv
It will be recalled that in validation stages of the
test's development, eight of the original fifteen
Semantic Differential scales included in the test
were selected, on the basis of factor analysis.
Scores on these scales contributed towards a global 
score for each pupil, as a measure of attitude to 
Geography. In the actual test the eight were 
embedded in a total of fifteen scales end the polarity 
of the scales was varied throughout.

All eight scales were highly loaded on one 
factor and this should account for the proximity of 
the means apparent in Table ](LV111.

TABLE XLVlll
hlEm SCORE AND STAL^DAUD DEVIATION ON EACH OF EIGHT SEMANTIC 
DIFFERENTIA!, SCALES APt-LIED TO THE CONCEPT OF 

GEOGRAurHY (n= 1368)

SCALE MEAN SD
1 INTERESTING - BORING 5.49 1.82
2 ALIVE - DEA\D 5.14 1.43
3 GOOD - BAD 5.83 1.43
4 BEAUTIFUL - UGLY 4.80 1.41
5 PLEASURABLE - pAINFUL 5.32 1.51
6 MEANINGFUL- MEANINGLESS 5.76 1.44
7 ATTRACTING - REBELLING 4.94 1.388 PERFECT - IMPERFECT 4.56 1.35
TOTAL SCORE = GEOGAiTT 41.84 8.60

There was negative skew on all eight scales and 
on the distribution for total scores. AJLthough on an
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individual basis one would be guarded against 
the possibility of a child giving what he anticipated 
to be the'socially desirable response', it seems more 
likely with a group test that the high scores do 
reflect a moderately high evaluation of Geography.

The children came from different schools and 
it is likely that their concept of Geography in the 
evaluative dimension would be coloured primarily by 
their current school experience. The actual quality 
of this experience in terms of teachers, materials, 
rooms and other variables would vary from school to 
school but the results support indications from other 
sources, as to the general popularity of Geography 
as a subject.

In order to see whether there was correlation between 
attitude to Geography and achievement on this particular 
cognitive test, subprogramme SCATTERGRAM was used 
again and the plot is reproduced in Figure 11.

The fact that numbers are printed for multiple 
cases falling into the same printing position makes 
visual scan less than straightforward. Nevertheless, 
it can be seen that the general attitude to geography 
by this group is a positive one,for there is a 
clustering of points in the right of the plot. However 
these are distributed aoDss all three levels of 
achievement on the cognitive test, so that while most
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of the high-achiever s expressed a positive attitude 
toward Geography, so did those who scored only 
moderately well or poorly on the test. On the 
other hand, those few pupils whose attitude to 
Geography showed low evaluation also proved to be 
low or moderate achievers on the cognitive test.

The Pearson correlation coefficient (.13) 
has significance given beyond the .001 level.
The latter is due to the large number of cases 
rather than to the strength of the relationship 
and the safest conclusion would seem to be that 
there is a moderate and statistically significant 
relationship between the two variables . ifhile a 
positive attitude to Geography was declared by 
those children who did \iell on the test, this was the 
prevailing attitude among the group as a whole and there 
were many children with this attitude who achieved only 
low or moderately low scores in the cognitive test. 
Correlation between attitude and attainment in the 
early years of secondary school is often low. This 
was shown in different ways by Jordan (1941) and 
Arvidson(1956) and may well be due to the fact that 
intelligence is more important in school work, than 
any but extremely favourable or unfavourable attitudes. 
Given the ability, and favourable home background, young 
adolescent pupils appear to succeed at school whether
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they like school or not. In any case the indications 
are that in most cases, liking or disliking for 
school is not very strong nor is it very stable.

Characteristics of the GEOGATT score 
distribution were as follows:

I Number of test subjects: 1368
I Maximum possible score 56
j Mean Score 41.84
Î 95% Cl on Mean 41.39 to 42.30
I Standard Error of Mean .23
I Standard Deviation 8.60

A full breakdown on the scores, by sub-groups is
included in the microfiche, APJtrENDiX 32, and this is
summarized in Table 2CL1X.
5.42 Analysis of Variance
The second of the three main AN OVA programmes was 
undertaken with the scores on GEOGATT, i.e.attitude 
to Geography, as the dependent variable. The main 
purpose was to find out v/hether attitude to Geography 
as a subjectwas affected significantly by mobility.
It was also of interest to see which if any of the 
other factors, namely sex, intelligence, family size, 
and rank of father, were related to attitude. Output 
from the AHOVAv programme is reproduced in Table L 
and Table Ll,
5.43 Interpretation of Results
5.431 Main Effects
Mobility was not a significant factor in accounting
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for variance in expressed attitude to Geography
2and the Multiple R value shows that in fact only 

3% of the total variance is explained by the additive 
effects of all the factors examined. Thus while 
Intelligence, Family Size and Rank of Father, all 
emerge with statistical significance their joint 
relationship with the dependent variable is still 
weak.

Sex was not significant as a factor and this 
result is in line with the weight of existing 
evidence which suggests that one would expect to find 
no difference in attitude between girls and boys in 
this age range. (Allen,1960).

The trend of category effects for each factor 
given in the M.C.A.table is interesting. As far as the 
most important factor is concerned it is apparent 
that there is a positive correlation between 
intelligence and attitude to Geography and intervals 
between the means, compared via the Duncan test showed 
that all jrter-category differences were significant 
at the .01 level.

The category effects within FAMSIZE examined in the 
same way, showed that there was no significant difference 
however between the expressed attitude of the 'only 
children, and those with three or more siblings, ̂ v;ho had 
a less favourable attitud^.
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The known relationships between socio-economic 
home background and attitude to academic work are 
supported in these results. Higher father-rank is 
associated with a more positive attitude to Geography, 
as measured in this particular test, and the general 
trend is apparent from the M.C.A.table. Comparison 
of the differences between category means with 
calculated SSR. showed that there was a significant 
difference between the children of officers and those 
of all other ranks. There was no significant difference 
at this level however between the children of non
commissioned officers and those whose fathers were of 
lower rank. Boys showed no significant difference with 
girls in their attitude to Geography and the weight of 
existing evidence suggests that for children of this 
age such a difference would be unlikely (Allen,1960).
5.432 Interactions
There were no marked interactions between any of the 
factors and it can be concluded that the pattern of 
category effects described for each factor is 
unaffected by the other variables.
5.44 Rank of Geography Against Selected Subjects
It was also part of the study to consider the popularity
of Geography as a subject in comparison with a number
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of Other school subjects and to see whether this
was affected by any of the factors under consideration.

The children were asked to rank five given subjects 
including Geography on the basis of their appeal.
The ratings were treated as scores and a general 
rank order produced from the means is given in 
Table Lll.

TABLE Lll
THE RANK OF GEOGRAPHY AGAINST SELECTED SUBJECTS

n=1368

RANK SUBJECT MEAN 95%C.I. STÆDARD
RATING DEVIATION

1 ENGLISH 2.73 2.66 to 2.89 1.35
2 HISTORY 2.84 2.77 to 2.92 1.43
3 GEOGRAPHY 3.04 2.97 to 3.10 1.26
4 MATHEMATICS 3.11 3.03 to 3.19 1.44
5 SCIENCE 3.28 3.20 to 3.36 1.51

For the group as a whole it is only possible to 
conclude that Geography is a subject of middle order 
popularity. The means are relatively close and it is 
clear that with a group of such heterogeneous 
characteristics the rank order is open to only limited 
interpretation.

It was of greater interest to consider whether 
groups already shown to have a significant difference
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in their attitude to Geography, measured by the 
Semantic Differential Scales, showed a difference 
also in their patterns of subject preference. The 
separate statistics were therefore produced for the 
above average and below average intelligence groups 
and these are reproduced in Table Llll. Although 
again the outcome of this limited procedure must be 
viewed with reservations,it is clear that for the 
brighter children Geography is generally held in 
higher preference than the other four subjects,while 
it has the lowest preference among the less able children. 
There are a number of reasons which could be offered 
by way of explanation in relation to the children of 
lower intelligence, one of these being the 
lower quality of specialist teaching which such pupils 
often receive in this subject. Low ability groups tend,

TABLE LlllTHE RANK OF GEOGRAPHY AGAONST SELECTED SUBJECTS FOR 
HIGH AND LOW INTELLIGENCE GROUPS

>AVERAGE INTELLIGENCE (n=27B)
RANK SUBJECT______X______ 95%C.I.___________ S.D.
1 GEOGRAPHY 2.78 2.64 to 2.93 1.21
2 MAiTHEMATICS 2.97 2.79 to 3.14 1.48
3 ENGLISH 3.01 2.84 to 3.17 1.39
4 HISTORY 3.03 2.85 to 3.20 1.44
5 SCIENCE 3.21 3.08 to 3.39 1.52<AVERAGE INTELLIGENCE (n=278)1 ENGLISH 2.44 2.29 to 2.59 1.32
2 HISTORY 2.86 2.69 to 3.03 1.443 MATHEMATICS 3.08 2.92 to 3.25 1.41
4 SCIENCE 3.23 3.06 to 3.40 1.465 GEOGRAPHY 3.38 3.23 to 3.53 1.26
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to be taught by the same teacher for a number of 
subjects which include Mathematics, English, and 
usually History and/or Geography. Generalizations 
are dangerous, but this is probably a pattern of 
common currency and if one assumes that the non
specialist with a narrower range of supportive 
materials is less likely to make the subject 
interesting, then this would account to some extent 
for the low preference given to Geography. However 
the same argument applied to History does nothing to 
explain its place in the preference order.

We do know from the analysis of variance on 
GEOGATT that there is in this study a significant 
positive relationship between intelligence and attitude 
to Geography. The marked difference between the way 
the subject seems to be viewed against other subjects, 
by the high intelligene and low intelligence groups 
gives support to that finding.

The relative popularity of Geography among the 
brighter Service children in the survey, is in line 
with the findings of a D.E.S. study (1975) based 
upon a lO/o sample of maintained secondary schools in 
England. Table LlV reproduces from the report, a table 
which sets out the percentages of pupils being offered, 
choosing and taking particular subjects for the start 
of examination courses.
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TABLE LlV
OPTIONS IN THE FOURTH AND FIFTH FORjMS: STATISTICAL 
E){TRACT FROM D.E.S. EDUCATION SURVEY NUMBER 21

PERCENTAGES OF rUflLS BEH^G OFFERED,CHOOSING 
TAKING r-ARTICULAR SUBJECTS

AND

SUBJECT % of Total % of previous % 
Col.

of Total

rHYSICS Boys 90 52 47Girls 71 17 12CHEMISTRY Boys 79 35 27
Girls 76 22 17BIOLOGY Boys 88 31 28
Girls 95 52 49FRENCH Boys 84 29 24
Girls 89 45 40

GERMAN Boys 36 14 5
Girls 40 20 8

GEOGRArHY Boys 67 55 37
Girls 63 46 29

HISTORY Boys 67 43 29
Girls 62 47 29

ART Boys 97 39 37
Girls 98 37 36MUSIC Boys 73 13 9
Girls 85 15 13

As was stated in the report, the table gives nothing 
to indicate why particular pupils choose particular 
subjects. Choice may be influenced by likes and 
dislikes by career aspirations, parental pressure, 
influence of friends and the advice and guidance of 
staff. The third column therefore gives a guide to 
the importance attached to various areas of study in the 
eyes of schools, pupils, parents and society in general. 
The second column however gives the best guide to the 
popularity of these subjects and from here it is
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apparent that Geography has the highest popularity 
among the boys and the third highest popularity 
among the girls,
5,442 Ranks for Two Grours by Sex
Although the analysis of variance on GEOGATT showed 
no significant difference between boys and girls in 
their attitude to Geography it was still worth 
considering how this result compared with that of a 
sex comparison on subject preferences. In Table LV 
it seems that there was more agreement among the 
girls as to the relative popularity of the subjects 
concerned, for the means are more clearly separated 
than they are for the boys. The only really marked 
differences in preference concerns Science, which is 
more popular with the boys, and English, which is 
more popular with the girls. These in fact are the 
very subjects which appear at the ends of a 'Gender- 
Spectrum* of school subjects described by Ormerod 
(1975). The spectrum is reproduced in Table LVl 
which was based upon D.E.S.(1974) statistics 
concerning 0-level entries in 1972. According to 
this spectrum, although Geography is a 'male-subject' 
it does lie close to the neutral point and this 
could explain the similar preference for the subject 
on the part of boys and girls in the present study.
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5.5 Interest in Activities Related to Geography
5.51 Ratings for the Groun as a whole 
In another section of the test, pupils were asked to 
rate listed activities associated with school learning 
in Geography via a Likert type scale. In this way 
it was intended to obtain a profile of likes and 
dislikes which could be related to findings on attitude 
to the subject. On the basis of scores 1 to 5 applied 
to the categories 'Dislike Very Much* to 'Like Very 
Much', means were calculated on each activity and these 
were used to rank order the activities. The results 
of this procedure \;ith the COR DESCRIPTIVE sub programme 
are given in Table LVll.

One of the limitations of the item is that the 
very cryptic descriptions may have left some pupils 
in doubt as to what certain activities meant. In the 
light of the general order it is surprising for example 
to see that 'making weather observations’ has a low 
general popularity. However this may be due to the 
fact that this is an activity which, if carried out, 
at all, tends to be conducted on a regular basis by a 
limited number of 'trustees'. Similarly 'drawing 
a sketch from a photograph' has a low order of 
popularity, which is perhaps surprising, although 
less so, if it is borne in mind that a certain 
degree of artistic ability is called for in this sort 
of exercise.
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The low interest in work with Ordnance Survey 

maps is less surprising for the difficulties 
experienced by children in working with highly 
abstract maps have been explored and highlighted in 
many research studies. Tlie power of these maps as 
data sources stems from the complex of spatial detail 
they portray,but this is also likely to be a source of 
frustration for the young novice. However it must be 
remembered that the children involved in the survey 
were only starting their third year of secondary 
school and that a level of interest might be 
expected for older pupils. Certainly one would 
hone that work with O.S. mans would assume a higher 
place in a profile of interests.

The results show similarities with the findings 
of Pritchard (1935) Shakespeare (1936) and Long 
(1971). Experienced teachers may find little cause 
for surprise in the general order which shows that 
written work is liked much less than audio-visual 
activities, fieldwork and exercises involving the 
use of graphics. It would also be reasonable to 
interpret the general preferences as being indicative 
of a liking for activities with a human interest.
5.52 Comparison for Bovs and Girls 
Table LVlll based upon the same procedure applied 
separately to the two sex groups, gives the mean 
scored for boys and girls on each of the fifteen
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activities and in the table which follows it, 
the activities are arranged in two rank orders 
for comparison.

Although there is a broad similarity 
between the two orders, and the mean differences 
are slight for some activities, it is interesting 
to note that the girls show a somewhat lower 
interest than boys for drawing mays. They also 
express less interest than the boys in fieldwork, 
including weather observations. However, they 
have more tolerance than the boys for drawing 
graphs and charts and for work involving written 
answers.

The activities are heterogeneous end no 
attempt can be made to derive global scores 
but the profiles are of considerable inteiest 
in their existing form end sho\-7 close similarities 
to the findings of Long (1971) .
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5,6 FORATT;ITEM GROUr RELATING TO SELECTED NATIONALITIES
5.61 Scores cn Attitude to Selected Nationalities 
It V7ill be recalled that another of the non-cognitive 
items in the test required five adjectives from a 
given list to be applied to each of five nationalities, 
including the British, /dthough this list included 
bi-polar adjectives in random order, only those which 
were positive were scored; the orientation of the 
test being towards tolerance. In the large scale, cross 
national study for UNESCO by Lambert and Klineberg 
(1967) it was found that children's descriptions 
of their own national group were generally made in terms 
of favourable evaluative descriptions such as 'good', 
'peaceful' 'intelligent', or of general evaluative 
descriptions such as 'wealthy', 'happy' or 'free'.
This was therefore the basis on which the choice of 
adjectives was made. The maximura score v/hich could 
be credited for any one nationality by one pupil was 
5, and the lowest possible score was o. The 
nationalities included three which Service children 
would be likely to encounter through living overseas, 
namely Germans, Cypriots and Chinese. The latter group 
was intended to include Chinese living in Singapore and 
Hong Kong, but there was no way of knowing whether the 
children would think in these terms.

The limitations of the technique were acknowledged
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in the validation stages of the research
(Section 4.635),but the item was a simple one for
children to use and seemed worthwhile, in the light
of the James and Tenen study (1953), despite its
shortcomings.

Distribution characteristics of the scores on
FORATÏ were as follows:

Number of test subjects 1368
Maximum possible score 20
Mean Score 10,67
95% C.I. on Mean 10.46 to 10.87
Standard Error of the Mean .11Standard Deviation 3.91

A full breakdown of the scores by sub-groups is included
in Appendix 32 summarized in Table EX.
5.62 M a  lysis of Variance
The main analysis by ANOVA was on the total number 
of positive adjectives applied to the four foreign 
nationalities, (i.e. FORATT). Adthough the concept 
of a general attitude toward foreigners might be 
questioned, it is well known that the thinking of 
children and adults alike is often marked by tendencies 
to generalize about all members of a class of events, 
objects or people, from direct or merely indirect 
experience with only a fev; examples. This psychological 
process of overgeneralizing, called 'stereotyping* 
together with an inability to see people from any 
viewpoint other than that of one's own national or
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racial group, contributes towards a narrow, 
parochial view of mankind which may inhibit rational 
thinking. The analysis of the scores on FORATT 
was intended to examine multiple sources of 
variance in the general readiness to use positive 
evaluative descriptions for foreigners.

The output summaries from the programmed analysis 
of variance are presented in Tables LXl and LXll.
5.63 Interpretation of Results 
5.631 Main Effects 

The iT'iOVA table shows that while two factors, namely 
Mobility and Rank, approach the ,05 level of probability 
only Intelligence can be accepted as having statistical 
significance. Even this factor accounts for only 
1% of the variance and the additive effects of all 
five variables accounts for only 2% of the total 
variance. In the M.C.A.table mobility appears to 
have DO interpretable effect upon general attitude 
to the nationalities concerned but rank of father, 
and hence socio-economic background, shows category 
effects which are in line with expectations.
5,632 Interactions
There are no significant interactions which limit the 
nature of the Intelligence effect to certain 
circumstances, end the Multiple Range Test showed
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SOURCE OF V7i^I/TI0M S. S. D.F. M.S. F. Sig.

Main Effects 463.24 9 ' 51.47 3.38 .001
MOBIL 72.00 2 36.00 2.36 .0914 S
INTEL 214.06 2 107.03 7.02 .001
FAHSI2E 14.04 2 7.02 .46 MS
RANK 77.89 2 38.94 2.56 .oms
SEX 3.09 1 3.09 .20 NS

2-V7ay interactions 235.49 32 7.36 .48 NS
MOBIL X INTEL 46.15 4 11.54 .76 NS
MOBIL X FAMSIEE 30.25 4 7.56 .49 NS
MOBIL X R7NK 5.65 4 1.41 .09 N S
MOBIL X  SEX 18.85 2 9.43 .62 N S
INTEL X  FAMSIZE 40.34 4 10.09 . 66 NS
INTEL X  RANK 24.04 4 6.01 .39 N S
INTEL X  SEX 5.75 2 2.87 .19 N S
F A M S I Z E  X  RANK 33.24 4 8.31 .55 N S
FAMSIZE X SEX 26.40 2 13.20 .87 N S
R A N K  X  SEX 2.93 2 1.46 .09 N S

Residual 20207.59 1326 15.24
Total 20906.33 1367 15.29(n=135B)



TABLE LXll
MULTIPLE CLASSIFICATION ANALYSIS: FORATT

Grand Mean = 10.67
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AABIABLE CATEGORY UN AvOJUSTED 
DEV * N

ETA
2

ETA ADJUSTED 
DEV* N

BETA

MOBIL Low
Average
High

.21
-.28
.17 .06

.24 
-.27 

.004 .13 .06
n i  TEL Low

AverageHigh
-.73.01
.72 .12

-. 66
.01 

.014 .63 .10
FAMSIZE 1 child

2 or 34 or more
.21
.05

-.17 .03
.26 

-.01 
.001-.08 .03

RANK Others -.42 
Benior HCO-.05 
Officers .63 .09

-.29 
-.04 

.003 .47 .06
SEX Boy

Girl
.06

-.05 .01
.05

.001 -.05 .01

MULTIPLE R = .1 5 MULTIPLE = .02
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that all three inter-category differences were 
significant at the .01 level. It must be concluded 
therefore that the more intelligent children showed 
a greater readiness to use positive adjectives 
for these foreign nationalities than did children 
of lower intelligence. However while Intelligence 
is a factor with high statistical significance its 
predictive power in explaining variation in the 
scores is still low.
5.64 Scores on the Sererate Nationalities 
The outcome of the analysis of variance on total 
scores suggests that the children did not in fact 
react to the four foreign nationalities in the same 
way. They may have used the adjectives in a more or 
less random fashion or, and this seems more probable, 
they reacted to each nationality in a different way 
and showed no general tendency towards favourable or 
unfavourable evaluation.

Sub programme COHDESCRIFTIVE was used to produce 
descriptive statistics on the separate variables 
(BRITAOJ,GERI'lADI,etc. ) from v/hich it was possible to 
consider the attitudes to individual nationalities. 
Table LXlll, which reproduces these statistics, 
suggests that the adjectives were applied in other 
than random fashion. Although on the first two
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nationalities and the last two, differences are 
small, other inter-mean intervals are relatively large.

TABLE LXlll
MEAN NUiiBER OF FAVOURABLE ADJECTIVES AD'Ĵ LIED TO EACH 

OF FIVE NATIONALITIES BY THE TEST GROUr AS A WHOLE 
Group n = 1368

NATIONALITY MEAN 95% C.I. SD
GERMANS 3.52 3.44 to 3.61 1.59
BRITISH 3.49 3.42 to 3.56 1.39
AMERICANS 2.77 2.68 to 2.85 1.60
CHINESE 2.19 2.10 to 2.27 1.62
CYLRIOTS 2.15 2,06 to 2.25 1.78

It is interesting to note that while there may be 
little difference between the mean number of adjectives 
applied to the Germans and the British, it is in fact 
the Germans who have the higher number. In view of 
the fact that the majority of the children were living 
in Germany this would suggest that residence in a 
foreign country can promote a friendly attitude 
toward its nationals. With the available histories 
of the children in the survey it was possible to 
differentiate between those who had or had not lived 
in Germany, Cyprus or Hong Kong, and to examine the 
idea further. The SELECT IF facility was therefore 
used to separate the grouns end to compare their 
scores by t - tests.

1
Table LXIV summarizes the outcome of the t-test.
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The only result with an acceptable level of 
probability (i.e. - .05) shows that the children 
who have lived in Hong Kong use significantly 
fewer favourable adjectives for the Chinese than 
do children who have never been to Hong Kong. A 
similar result, though not at the acceptable level 
of significance, is apparent from the comparison 
of groups in relation to residential experience of 
Singapore. By contrast, children who have lived 
in Germany and Cyprus seem more ready to use 
favourable descriptions for the nationals, than do 
children who have never lived in those countries, 
although the differences are not statistically 
significant.

The results must be viewed with caution. The 
fact that the sample sizes are not equal does not in 
itself pose problems but the possibility of a combination 
of unequal group sizes with unequal population 
variances is more serious. Although the t-test is 
remarkably robust in that it is affected to but 
a small extent even by considerable violations of 
the assumptions on which it is based (Boneau,1960), it is 
a combination of such violations which can invalidate 
results. In retrospect it must be confessed that 
smaller, random samples of equal size drawn from the 
available groups might have represented a better procedure.
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Tentative though it is, the conclusion which 
these results support is that intelligence is 
the most important factor in explaining the 
readiness of these children to apply favourable 
descriptions to foreign nationalities. However 
the idea of their holding a general attitude 
toward 'foreigners' is not supported. To explore 
this line of inquiry more fully would call for the 
use of some device of attitudinal measurement related 
to the concept of 'foreigners'. From the available 
evidence it seems that these children differentiated 
between the nationalities presented in this device 
and this in itself is an improvement upon crude 
overgeneralized evaluations, particularly if they 
are negative. Taifel is quoted by Garnie (1973) 
as having made such a point at a UNESCO conference 
in 1962:

'The educational problem is how to teach 
children to think about groups in a more 
complicated and differentiated way'.
It was particularly interesting to see that the 

attitude towards Germans was at least as friendly as 
it was for British nationals. In studies by Jahoda 
(1962) and Garnie (1971) Germany was disliked by 
younger children for reasons related to the war. In 
the present study no significance can be attached to
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the adjectives used to describe any of the 
nationalities because they were provided, and only 
selection v/as possible. Nevertheless it was 
noticeable in the scoring process that the same 
favourable Cor unfavourable) adjectives tended to 
be used for particular nationalities. This was 
particularly so in the case of the Germans who were 
commonly described as 'clean,* 'clever', 'educated', 
'hardworking and kind'. It is reassuring therefore 

to see that despite their persistent role as the 
enemy in war comics, war games end children's play, 
the Germans are not viewed in this way by these 
13-14 year olds who clearly regard them only as 
enemies of the past.

In the same way it was, equally interesting 
to discover that the British were not viewed with 
universal approval or favour. Adjectives which were 
commonly included in the descriptions were 'lazy, 
noisy and dishonest'.

With few exceptions, the respondents used the 
device as they were asked to do, but there were some 
who expressed misgivings about the use of generalizations 
and they qualified the adjectives, e.g.'intelligent 
(some)' or ' lazy(slightly) '. One boy in the high 
intelligence group, used none of the provided adjectives
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but wrote across the answer panel-'You get 
different people in every nationality with different 
personalities'. One can hardly improve upon such 
an observation.

Sustained residence in a foreign country seemed 
to have no effect upon attitude to the nationals, 
common to all situations. It is possible that where 
there are marked ethnic differences and language 
barriers between the children and local populations, 
residence does little to foster favourable attitudes.
Again, exploration of this possibility would require 
use of a much more sensitive device and detailed 
investigation of the cultural, sociological and 
psychological factors which contribute to the 
development of children's views of foreign peoples.
5.7 PREFERENCE RANKING FOR TEN COUNTRIES AND NATIONALITIES
5.71 The Ranks for ten Countries on the basis of Affection 

Lambert and Klineberg(1967) concluded that similarity 
outlooks and expressions of affection constituted 
essential dimensions of attitudes. For this reason 
two further affective items in the test used in the 
present research required the children to rank ten 
given countries and corresponding nationalities on the 
basis of feelings of affection and similarity 
respectively. For purposes of comparison with the
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aforementioned UNESCO study, six of what were 
referred to as 'standard reference peoples', 
i.e. supposedly well known peoples, were included 
in the item. Lambert and Klineberg found that these 
appeared to project surprisingly consistent views 
of themselves. Americans for example were commonly 
seen to be wealthy, intelligent and aggressive. In 
the present study Indians were omitted from the list, 
and the number was raised to ten by including the 
British, Australians, Cypriots and Malayans,

The mean position accorded to each country was 
calculated and the means V7ere used to produce a rank 
order of popularity which is set out in Table LXv.
The rationale for this procedure, which would offend 
some statisticians, has support from others who argue 
that except for extreme situations, interval statistics, 
can be applied to any ordinal - level variable.

In this particular instance, the confidence 
intervals show it would be wrong to assume that the 
relative order for Australia, U.S.A., and Germany 
is a true one. Other positions are based upon means 
which are well separated.
5.72 The Ranks for Ten Nationalities on Feelings of 

Similarity___________________________________
In another item the children were required to rank the
nationals of the same countries on the basis of how
similar they were felt to be to themselves. From the
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TABLE LXV
TEN COUNTRIES ORDERED ON THE BASIS OF FEELINGS OF 

AFFECTION BY THE RESPONDENTS
n= 1368

RANK ORDER COUNTRY MEAN 95%C. I. S.D.1 GREAT BRITAIN 3.03 2.89 to 3.16 2.542 AUSTRALIA 3.67 3.57 to 3.77 1.873 U.S.A. 3.80 3.67 to 3.92 2.374 GERMANY 3.83 3.70 to 3.97 2.555 CYPRUS 4.89 4.77 to 5.01 2.256 MALAYSIA 6.10 5.97 to 6.22 2.427 BRAZIL 6.34 6.24 to 6.44 1.948 CHINA 7.15 7.04 to 7.27 2.219 NIGERIA 7.89 7.79 to 7.98 1.7310 RUSSIA 8.31 8.19 to 8.43 2.22

TABLE LXVl
TEN NATIONALITIES ORDERED BY THE RESi-ON DENTS ON THE
BASIS OF FEELINGS OF SIMILARITY

n = 1368

RANK ORDER NATIONALITY MEAN 95% C.I. S.D.
1 BRITISH 1.42 1.35 to 1.49 1.28
2 AUSTRALIANS 3.18 3.10 to 3.26 1.51
3 AMERICANS 3.32 3.23 to 3.41 1.75
4 GERMANS 3.98 3.87 to 4.09 2.05
5 CYPRIOTS 6.04 5.94 to 6.15 1.99
6 MALAYANS 6.65 6.56 to 6.75 1.82
7 BRAZILIANS 6.87 6.78 to 6.96 1.75
8 RUSSIANS 7.49 7.38 to 7.60 2.14
9 CHINESE 7.87 7.76 to 7.97 1.97
10 NIGERIANS 8.20 8.11 to 8.29 1.73

outcome of this procedure it was possible to produce 
a second overall rank order (Table LXVl) and to 
examine this in relation to the first.
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5.73 Correlation of the Ranks
It can be seen that the general preference pattern 
is much the same, with differences occurring in the 
lower part of the order. The relationship was 
examined further by means of the SPSS Nonparametric 
correlation programme which was used to produce a 
matrix of Spearman coefficients. These are displayed 
in Table L:{V11.

The most important dimension of the matrix is 
the top lefty^bottom right diagonal,along which the 
coefficients relating country and nationality are 
displayed. AJLl of these are positive correlations 
at a high level of significance and they show that the 
children tended to assign the same- rank to each 
country as they used for its related nationality.
In other words they made little distinction between 
a country and its people and the countries they liked 
best were those with people felt to be most like 
themselves. This supports the findings of the UNESCO 
study which underlined the related nature of 
similarity outlooks and expressions of affection.
They found that while for some children countries 
were liked because they were similar, to their own, 
for others the countries were desirable because 
they were thought to be different. In general, the 
children in that study saw desirable countries as
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as places where people with good personal qualities, 
habits and customs live; there being considerable 
overlap between their concepts of desirability 
and similarity.
5.74 Internretation of Results
When the means from Tables LXV and LXVl are plotted 
in a two dimensional display (Figure 12) the outcome 
may be thought of as a map of perceived social 
distance and the results are similar to ones achieved 
by Lambert and Klineberg. In seeking to identify 
cross-nationally favourite peoples from the categorization 
of foreigners as similar or different, they found 
that the Americans, British and French were the 
favourites and that Eastern and African nationals 
were least popular. Figure 12 points to the same 
conclusion, for in sociometric terms the British,
Americans and Australians are the "stars' and the 
Russians, Nigerians and Chinese are the "isolates'.
Those in the bottom left quadrant ?re countries 
generally well liked and with people felt to be 
similar to the Service children. Those in the top 
right quadrant are countries held in low affection 
and with people felt to be unlike the respondents.

The map also permits other observations including 
the fact that while the British are felt to be most 
like these children, the country is viewed with 
relatively lower affection. One interpretation of this
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FIGURE 12
MEAN RANKS ACCORDED TO TEN COUNTRIES AND THEIR 
NATIONALS, DISPLAYED AS A MAP OF PERCEIVED SOCIAL 

DISTANCE
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would be that these children living in Germany,
Malta or Hong Kong come to feel a lessening of 
affection for their own country because of their 
physical detachment from it.

It is also interesting to see that while the 
children feel the Russians to be more like themselves 
than are Chinese or Nigerians, they generally like 
them less.

This concludes the présentation and interpretation 
of the results of the investigation. It now 
remains to summarize these in the light of the 
original hypotheses and the theoretical background 
of the research.
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CHAPTER SIX

DISCUSSION
6.1. THE NULL HYPOTHESES
6.2. SUMMARY
6.3. CONCLUSIONS
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CHAL'TER SIX
DISCUSSION

6.1 THE NULL HYPOTHESES
It will be recalled that a series of null hypotheses 
categorized according to their importance, were 
specified in TABLE iv (page 180 ) . VJhile such a 
procedure seems artificial, it represents one 
approach to the problem of generalization and it does 
at least reduce the likelihood of ambiguity or of 
extravagant claims being made from results.

Tabulation of these hypotheses was intended to 
make the outcomes of the multiple analyses more 
amenable to summary and for this reason. Table Ixviii 
follows the same format. The table is itself a partial 
summary of results and should require no elaboration.

Certain areas of the test were not related to 
hypotheses, namely those concerned with subject 
preferences, interest in geographic activities or 
with ethnocentricity, and these receive no mention 
in the table. They are included however in the general 
sumraary which follows.
6.2. SUMMARY
6.21 Geocrarhic learninc
Intelligence was by far the most important factor 
underlying achievement on the cognitive test. However 
its effects interacted with those of three other 
variables and varied according to the sex, mobility
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TABLE LXVl11 - RESULTS REIATINO TO THE N U L L  HYPOTHESES

Reference Null Hypolhesis

Hoi; Mobi li ty-Tota lco{j 
Ho2: Intell.-Totalcog 
H o 3 : Rank-TotaIcog 
H o 5 : Scx-Totalcog I

Since all four independent variables w««r-e 
involved in significant interac t i o n s  n o 
general statement can be ni3de concernirj® their 
relationship with scores on the test o f  g e o g r a p h i c  
learning.

H o 4 : Famsize-TotaIcog No significant difference in the mean s c o r e s  o n  
geographic learning for children of threve c a t e g o r i e s  
of family size

Ho6: i\lxI-Totalcog .05 A significant interaction between M o b i l i t y  and 
Intelligence. While mobile child r e n  s c o m d  h igher  
marks than their less mobile c o u n t e r p a r t s , t h e i r  
superiority was significant only wit h  (children of 
average i n t e lligence.(N.B.For other sig. i n t e r a c t i o n s  
i.e.IntellxRank,IntellxSex refer to S e c t i o n  5.232)

H o 7 ; MxR-Totalcog  
Ho8; MxF-Totalcog  
H o 9 : MxS-Totalcog

*
No significant interaction b e t ween Mob %  3i t y ,and 
Rank,Family Size or Sex,for g e o g r a p h i c  l e a r n i n g

H o 10:M o b i 1i ty-Googa tt * No significant relationship be t w e e n  Akwiility and 
attitude to geography

H o l l :Inteii-Geogatt * .001 Higher intelligence was associated witl& a more 
positive attitude to Geography *

Hol2;Rank-Geogatt - .01 Children of officers expressed a more p o s i t i v e  j 
attitude to Geography than did the chi W r e n  of all } 
other ranks

H o i 3 :Famsize-Geogatt .01 1 Child r e n  with no Brothers or S i s ters exrpressed a
: more positive attitude to Geography t h a n  did those 
! from families with four or more c h i l d r e n

Hoi 1:Sex-Geogatt ♦ j No significant difference between b o y s  and g i r l s  in 
1 attitude to Geography in this test

Hol5;MxI-Geogatt 
H oi6 :MxR-Googa 11 
H o l 7 :MxF-GeogaIt 
H o l 8 :MxS-Geoga 11

;

j No significant interaction b e t ween M o b i l i t y ,  and 
1 Intelligence,Rank,Family Size or Sex f e x  attit u d e  
I to Geography

H o  19 ;Mobili ty-fora tt
1

1 No significant relationship between Modiso.lity j I and attitude to foreigners on this tes«. j
H o 2 0 : 1n te 1 1-Fora11 .001 ! More intelligent children showed a g r e a t e r  I 

 ̂ r eadiness to use favourable a d j e c t i v e s  t o  d e s c r i b e  
given foreign nationalities |

H o 2 1 :Rank-Forat t 
H o 2 2  ; Fainsize-Fora 11 
H o 2 3 :Si x-Forat t

*
1 No significant relationship b e t ween Rausi of j 
1 Father,Sex or Family Size,and scores oia a t t i t u d e  : 
> to foreigners j

H o 2 1 :M x I - Fora 11 
H o 2 5 :MxR-Fora 11 
H o 2 G ;MxF-Fora tt 
H o 2 7 :MxS-Fora 11

* 1 No significant interaction b e t ween M o b i l i t y  crAd j 
! Intelligence Rank,Family Size or S e x , f a x  s c o r e s  j j on this test of attitude to foreigners j

H o 2 8 :Germres-Germadj j No significant difference in the m e a n  jjaimber o f  ' 
1 favourable adjectives applied to German:.s by | 
j children who had lived in Germany and t h o s e  w h o  had [ 
! not '

Ho29 : Cy pres-Cy patlj ♦ ' No significant difference in the m e a n  osmmber o f  ; 
1 favourable adjectives applied to C y p r i o t s  by <' 1 
j children who had lived in Cyprus and t h o s e  who h ad ' 

not 1
Ho30: Hokores-Chinad.j .01 ' Children who had lived in Hong Kon g  use-d s i g n i f i e -  ! 

1 antiy fewer favourable adjectives to d e s c r i b e  the | 
Chinese,than did their counterparts whtw fiad new e r  ! 

! been to the territory !
H o 3 1 :Singres-Chinadj

’ . i
1 No significant relationship be t w e e n  p a s x  j 
j residence in Singapore,and the n u mber o f  favourable! 
1 adjectives used to describe the C h i n e s e  !

H o 3 2 :Mobili ty-Ma piot

!

.01 Children from the most mobile g r o u p  acifsaeved a 1 
significantly higher mean score on the E u r o p e  m a p -  j 
test,than did children from the other V w o  j 
categories of mobility |

H o 3 j .Into 1 1-Maptot 
H o 3 h :Sex-Ma plot

* j Both independent variables were involve#! in 
significant interact1ons(D e taiIs in S e c t i o n  5.342)

Ho35 Mxl-Maptot 
H o 3 6 :MxS-Maptot 
H o 3 7 :MxlxS-Ma ptot

:  1 
* 1

I No significant interactions between M o k a  1 i t y ,and 
[ Intelligence or Sex, for scores on the P u r  ope iiiap- 
1 test
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and socio-economic background of the children.
VJhile boys achieved higher scores than girls, the 
difference was more marked among the brighter children. 
Mobility was also a factor in achievement. Children 
who had experienced histories of higher mobility 
performed better than their less mobile fellows but 
the difference in mean scores was significant only for 
the children of average intelligence.
Socio-economic background, measured by rank of 
father, showed effects in the expected direction 
but these two varied according to the intelligence 
of the children and were significant at all levels of 
intelligence only for the children of officers, compared 
with those of lowest ranks.
On a sub-area of the test, which required children to 
identify 23 countries of Europe, higher mobility was 
again associated with success, and in this case, 
irrespective of sex or intelligence.
Boys achieved higher scores than the girls on this area 
of the test and again the difference was more marked 
among the brighter children.
From the scores on individual countries of the 
map-test it was possible to construct a mental 
map of Europe for the grou^ as a whole and to 
identify areas of high and low mobility (Figure 10) .
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6.22 Axttitude to, and Interest in Geonrarhv 
There was a statistically significant but relatively 
weak correlation (r=.13) between expressed attitude 
to Geography and achievement on the test.
Intelligence was the most important factor in explaining 
variance in attitude scores. The brighter children 
were the ones who expressed the most positive attitude 
to the concept of Geography.
Socio-economic background showed a significant relationship 
with attitude to the subject. Officers' children 
had a higher mean score then that achieved by the 
children of N.C.Os. or other ranks.
Size of family was also related to attitude. Those 
who were without brothers or sisters expressed a 
more favourable attitude to Geography than did the 
children from large families.
Sex and mobility showed no significant relationship 
with attitude.
In a group of five school subjects. Geography 
appeared to be of middle order popularity. It had 
highest relative popularity for the most intelligent 
children, and lowest for the children of below 
average ability.
There was little difference between the preference 
of boys and girls for the subject.



333

6.23 Attitudes to Foreigners
There was no significant relationship between the 
mdility experienced by the children and their 
general attitude to a group of foreign nationalities. 
Intelligence was the only statistically significant 
factor in explaining attitude to foreigners. The 
more intelligent children showed a greater readiness 
to use favourable adjectives to describe the given 
nationalities.
Even intelligence had substantially low predictive 
power in explaining score variance and it might be 
argued that the concept of a general attitude and hence 
the use of a global score was questionable. The 
children probably reacted to the given nationalities 
differentially and the main factors unferlying their 
choice of adjectives were likely to be feelings of 
affinity with the peoples concerned.
From ranks accorded to countries and their peoples, 
it was possible to construct a map of peceived 
social distance (Figure 12).
There was a strong correlation between feelings of 
affection for countries and feelings of affinity with 
the peoples concerned. The countries liked most 
were those with peonle felt to be most like the 
respondents.
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ù There was no significant relationship between
sex or home background and mean scores on attitude 
to the foreign nationalities as a group.

# Although those children who had lived in Germany 
and Cyprus used a greater number of favourable 
adjectives to describe Germans and Cypriots,
the difference in comparison with other children 
was not at an acceptable level of significance.

# Those who had lived in Hong Kong used significantly 
fewer favourable adjectives to describe the Chinese.

# Results concerning foreign residence and attitude 
might be taken to suggest that only where there are 
low ethnic and language barriers between the 
ex-patriate children and local populations, is 
residence likely to foster favourable attitudes.
6.3 Conclusions
It is rare indeed for teachers to approach agreement 
on almost anything, let alone objectives, and 
the task of establishing a definitive test of 
'geographic learning* is well nigh impossible.
In this context it is encouraging to read Professor 
Merton Kahne's account of efforts in a similar 
situation. He studied a large class at M.I.T. 
in a department noted for its interest in teaching 
methods, and as part of his research he attempted
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to generate a list of course objectives. After 
talking with the twenty staff individually on many 
occasions and after making many notes, he 
constructed a list which seemed to capture what 
he thought had been described to him and he 
submitted this for criticism.

'Its semantic obscurity and in some instances, 
triviality and inutility, was carefully pointed 
out to me. I offered another try, after taking
almost verbatim notes...... Now my original
statements were unwittingly paraphrased as being 
closer to the core of the objectives. Even direct 
quotes from the syllabus, written by staff members, 
were rejected as inappropriate' (Kahne,1969,p81).

In the present investigation the writer has 
drawn upon the contemporary interests of geographic 
education,of Service children's education, and of 
perception studies, to construct a test designed 
to measure qualities which would seem to be 
involved in geographic learning and in wider 
socio-spatial cognition. Interests in the latter 
provide the broadest theoretical setting for the research.

A great deal is known about what children 
can and cannot do at various age-related stages of 
development. Apart from their research into the 
capabilities of children with quantitative,numerical 
and temporal properties of the environment, Piaget
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and his colleagues also devoted considerable 
attention to problems of spatial learning. The 
most important conclusions which arise from their 
body of research,correspond closely to those 
concerning general intellectual development, and 
despite some devaluation of his methodology, Piaget's 
findings have been replicated in almost every domain 
of intellectual growth, including that of spatial 
cognition, with only minor discrepancies(Flavell,
1970; Laurendau and Pinard,1970).

Although the work of the major theorists has had 
only limited relevance for the field of environmental 
cognition, their techniques and observations have 
influenced workers in this field. From the 
contributions of those who have applied findings to 
the problems of geographic learning(Rhys,1966;
Slater,1970:Hart and Moore,1973:Heamon,1973:
Stringer,1976) it is possible to identify in General 
terms abilities which would seem to be related to both 
geographic learning and socio-spatial cognition. These 
have developmental characteristics that are at least 
partly explicable in terms of cognitive theories, which 
provide systematic description together with suggested 
explanatory concepts. Figure 13 uses Piagetian stages 
as the basis for a model which summarizes the 
related nature of these abilities and their 
developmental characteristics. It serves to underline 
points made in an earlier section concerning 
perceptuo-cognitive relationships. Perceptions
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dominate the thinking of the younq child who is unable 
to bring to a problem situation fully developed operations 
of logic and he will accordingly reach different conclusions 
according to his point of view,because he is insensible 
to contradictions in reasoning.

The present research has attempted to explore mn 
aspect of this development,by asking whether the high 
geographic mobility experienced by many Service children 
appears to have significant effects on their development 
of socio-spatial cognition,as revealed in a test of 
geographic learning. The rationale for this question seemed 
to be well grounded in theory and in related studies whichwere 
reviewed at some length.

Within the acknowledged limitations of the 
investigation the results which have been presented do help 
support the overlying theory, at least as far as this 
particular group of adolescents are concerned. Moreover 
with a survey involving over 1300children of the same age 
it provides results which can be viewed with some confidence.

As far as problems of Service education are 
concerned, there was no evidence to suggest that 
expressed concerns over the mobility of Service 
children have foundation as far as long-term 
achievement in geographic learning is concerned.
On the contrary although the effects of mobility 
were tempered by those related to sex, home background
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and above all by general intàligence, for the majority 
of the children in this study namely those of 
average intelligence, a history of high mobility 
was associated with relatively good performance on 
the cognitive test. It seems reasonable to suppose 
that the general stimulation afforded by mobility 
fostered abilities required by the test. However the 
limitations of an ex post facto study have to be 
borne in mind.

Particular areas of the test as a whole explored 
attitudes and interests which are very much part 
of the concern of geographic education. These have 
been fully reported upon and they help shed a modest 
light upon areas of affective learning, for which there 
is a relative paucity of empirical data.

Figure 14 presents a model which attempts to 
build upon distinctions proposed earlier in the research 
report (Section 3.12). In particular it seeks to 
clarify the quality which has been referred to as 
socio-spatial cognition, and to relate this with 
geographic learning, for this area is the one with 
the most important theoretical setting.

The line shaded portion of the model represents 
geographic learning and its meaning is implicit in 
the definitions given for the environmental sets, 
viz. ,*sensitivity to and awareness of those elements 
of the total environment which are the concern of
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FIGURE 14
GEOGRAPHIC LEARNING, SOCIO-Sx ATIT'i COGNITION Æ D

RELATED ENVIRONMENTS: A THEORETICAL MODEL
(Developed from distinctions made by Sonnenfeld/1972)

,\\\ ; GEOGRAPHIC LEARNING
; INDIVI DUAL ' S SOCIO-Si'ATIAL COGNITION

Te: TOTAL ENVIRONHENT
The sum of physical,biological and social elements

Ge: GEOGRJ'^PHICAL ENVIRONMENT
Those elements of the total environment which are 
the concern of geographers

t' P-CeV. INDIVIDUAL • S ^ERCErTUAL-COGNITIVE ENVIRONMSL-IT

.* Be: :

/ Those elements in the total environment 
the individual is aware

BEHAVIOURAL ENVIRONMENT

of which

That part of the total environment which 
represents his ^ast and present action space.
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geographers'. For this concern although there 
are some issues of spatial interaction which 
lie outside the concern of geography, the spatial 
referent for man-environment interactions is a 
useful one and helps, at least in some ways, to 
distinguish the geographical environment from the 
total environment, which includes elements for other 
disciplines.

Socio-spatial cognition does not equate with 
geographic learning for the latter includes concepts, 
skills, techniques and viewpoints introduced by 
systematic instruction. In turn, socio-spatial 
cognition in the generally accepted sense, includes 
activities which are beyond the concerns of geography.
Thus the tactical perceptions of footballers and other 
field sportsmen in action are part of socio-spatial 
cognition but are outside the realm of geographic 
learning. Similarly much of the behaviour related 
to driving and parking a car, calls for scanning and 
search procedures together with an understanding of 
social codes, dimensions of time and causal relationships, 
which are part of socio-spatial cognition but have 
little if anything to do with geographic learning.

However the two qualities must be closely related. 
Geographic education seeks a particular development 
and elaboration of qualities of socio-spatial 
understanding and the intellectual functions called
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into play, (Figure 13) are common to both.
At school level the young geographer is 

required to translate schematic, symbolic graphics 
or verbal material into spatial images and to make 
predictions and judgements which call for the 
manipulation of those images. He is required to 
place persons other than himself, in environments 
other than his own and to take into account a 
miscellany of factors within those environments.
For these and like learning situations, much is 
already known about the capabilities, limitations 
and expectations for children of different age levels, 
but a great deal more needs to be known about the 
mechanisms involved in manipulating end thinking 
about geographical material.

The present research has sought to contribute 
in a small way to this need by examining the role 
played by environmental experience in geographic 
learning. The research was a formal study designed 
primarily to assess the post-experience performance 
of a well described but possibly unique group, 
with respect to certain cognitive skills, attitudes 
and interests. It represents what is essentially 
an attempt at evaluation by the description of 
outcomes made on a broad scale. To a large degree 
the study follows what Farlett (1970) calls the



343

*agricultural-botany paradigm', which regards 
evaluation as lying within the province of testing, 
seeks quantitative data and stresses objectivity, 
reliability and the neutrality of the evaluator.
It relies heavily uron an objectives-based approach 
and it is the paradigm from which most educational 
research derives, despite the fact that it is 
virtually impossible to do properly in practice. 
Hopefully the investigation will serve to point the 
way to further studies in this area.
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APPENDIX 1
LIST OF FUNDAMENTAL CONCEPTS, PRINCIPLES & GENERALISATIONS 

PROPOSED FOR SYSTETAATIC GEOGRAPHY AT SECONDARY LEVEL



APPENDIX 1 ■ *
List of Fundamental Concepts, Principles & Generalisations Proposed 

For Systematic Geography at Secondary Level 
The following principles and generalisations are among those which 
generally feature in learning at Secondary level. They are normally 
associated with area studies at various scales and are taught together 
with skills related to the subject including particularly map work.
They are moreover capable of further sub division into particular 
concepts.
Weather & Climate
1. Weather systems are a function of air masses and their movements.
2. The comparative warmth and moisture of different air masses can 

produce a variety of weather conditions.
3- The nature of air masses can be modified by their movement over 

land and water surfaces.
4. Air masses associated with high pressure produce stable conditions 

with comparatively slow changes in the weather.
5. Air masses associated with low pressure are unstable and tend to 

produce rapid changes in the weather.
6. Weather systems are influenced by the earth’s rotation, orbital

revolution and the slope of its axis to the plane of orbit.
7. Weather conditions may be very localized.
8. Man's activities may influence the weather on a local scale.
9. Seasonal variations in weather become more pronounced with

increasing distance from the equator.
10. Weather observations and records of temperature, rainfall, humidity, 

air pressure, winds and cloud patterns make possible the prediction 
of future weather conditions.

11. Patterns of regularity in weather characteristics permit classifi- 
caion of climatic types.
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Landforms & Landscape
1, The distribution of continents, oceans and major relief features 

reflects earth movement of two kinds, radial and tangential.
2. The earth's crust is unstable and this fact is borne out by earth

quakes and by volcanic activity which gives rise to characteristic 
landforms.

5. The continental surfaces are subject to attack by sub-aerial agents 
of denudation.

4. The primary process of denudation is the reduction of solid rock to 
loose particles by mechanical amd chemical processes of weathering.

5. Rock debris produced by weathering moves downhill under the force 
of gravity by various processes of mass wasting.

6. Solid rock and unconsolidated materials are attacked by moving 
agents of erosion, wind, ice and water, which also transport and 
deposit debris they carry.

7. The agents of erosion give rise to characteristic landforms.
8. Rocks and structures show varying degrees of resistance to 

denudational forces and different types of rock in different 
formations and juxtapositions give rise to characteristic landscapes.

9. The landforms of any place are a function not only of rock types, 
structure and process but also of time during which the processes 
have operated.

10. The time factor in the evolution of landforms is reflected 
principally in the degree of relief.

Natural Resources
1• The conservation of natural resources is necessary to the long

term prosperity of the world and of any given area within it.
2. The apparent abundance of a resource can encourage wasteful

exploitation.



A4
5. Some resources are non-renewable and others may only be renewable 

over a large time scale.
4. The identification of resources arises from the way of life of the 

particular society involved.
5. The perceived value and degree of exploitation of resources 

depends upon a number of factors including their quality, location, 
transport facilities, access to technology and political consider
ations.

6. Growth in population or economic prosperity can accentuate the need 
for conservation to avoid the destruction or depletion of those 
resources by over-intensive exploitation or by population.

7. Soils are among the most vital natural resources.
8. Soil is a blend of weathered rock, decaying organic matter and 

micro organisms. It is consequently very much influenced by climatic 
factors.

9. The soil is an exhaustible resource but many practices have been 
devised to maintain or even improve soil fertility.

10. Water is an essential resource and although it covers 71% of the 
earth's surface only 1% is fresh, unfrozen and available for man 
to use.

11. Much of the earth's fresh water is continually moving through the 
hydrological cycle.

12. Although there are many difficulties to overcome in the control of 
the world's water resources on a large scale, man has been able to 
influence water resources at the scale of the individual river 
basin.

13. A river basin is the area drained by a river and its tributaries.
14. Each drainage basin is an open system in which the hydrological 

cycle is of first importance.



a 515. Drainage is a function of climate, relief, landforms and rock 
types.

16. In non arid regions the land surface may he thought of as being 
composed of contiguous drainage basins divided by watersheds.

Agriculture
1. Farming is the production of food and materials by the growing of 

crops and the management of animals.
2. It is the dominant form of land use over large parts of the earth's

surface although its importance varies from one country to another
and from one region to another.

3. Plant growth requires warmth, moisture, mineral nutrients and 
space. Animals also have physical requirements including adequate 
water, fodder and healthy living conditions.

4. Conditions of climate, soil and slope affect the range of crops
and/or stock which is available to the farmer. Within this range
a farmer has a degree of choice in the variety of crops/stock he
will produce.

5. Agricultural land use is a function of the natural conditions, the 
demand for the various commodities, techniques of exploitation and 
government policy.

6. The farm can be regarded as a production system. The farmer con
tributes various inputs in the form of labour, machinery, fertilizers,
seeds,fodder, animals etc, all of which add to the production 

process and at the same time to costs.
7. In commercial farming the choice of products and methods are 

strongly influenced by the prices obtainable for the products and 
the cost of producing them.

8. Farming can be intensive or extensive.



9. Specialisation of farming in an area may be encouraged by the 
suitability of the physical environment for that type of enter
prise, the existence of a large accessible market, the tradition 
and customs of the area, the achievement of internal economies of 
scale and the existence of local specialist facilities for buying 
processing and marketing.

10. Variety of agricultural production on a single farm or in an area 
may be encouraged by the desire to use resources most effectively 
and by the need to reduce risks in the face of uncertainties of 
production and market prices.

11. Farming patterns often involve diversification within a broad 
system of specialisation.

12. Technological developments can lead to reassessments of physical 
environments and if they are employed on a large scale they can 
cause changes in the distribution of patterns of farming.

13. Some products are cheaper to transport than others and the distance 
of farms from their markets and the transport facilities available 
can influence the types of farming undertaken. Improvements in 
transport have tended to increase the distance over which it is 
economic to move farm products.

14. The functioning of a farm is influenced by its accessibility to 
external sources and markets and by the accessibility of its 
various parts. The more accessible land tends to be farmed more 
intensively than the less accessible.

15. The pattern of accessibility within a farm is mainly a product of 
the size and shape of the farm, the location of the farmstead the 
route network and the land use pattern.

16. There is an element of chance in farming and yields can be influenced 
by weather conditions, pests, and production conditions in other 
areas.
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Industry
1. Manufacturing can be seen as an input of materials, a through-put

during processing and an output of products as well as of waste,
which may cause pollution.

2. Each factory is an open system but is linked with others by 
transfer of materials or products and is therefore a sub-system.

3. The location of an individual factory is the result of a set of
decisions concerning factors which include:
(a) Accessibility to Market ) The structure of transfer costs

Materials)
Power which depend on the weight, bulk and
Labour

nature of the materials and product.
The following are relevant 
considerations:

(i) Loss of weight during processing 
leads to attraction to source of 
materials.

(ii) Increase in weight during process
ing or perishability or fragility 
of product lead to market attract
ion.

(iii) At a break of bulk point, savings 
relative to other stages of 
transport may encourage location 
there.

(b) Availability of a suitable site.
(c) Local & National Government Policies, (eg Development Area 

Policy in Gt. Britain).



(d) Availability of a suitable Structure of Services.
Some of these (eg research, technical servicing, technical 
education) may depend upon the existence of other, like 
factories, in an area giving external economies of scale.

(e) Access to pleasant environment.
This may be important consideration for key personnel.

4. The predominant weight of one factor or of a group of factors 
related to one locality will increase the probability of location 
there. The more evenly balanced the factor weightings the more 
likely is the location to be the outcome of chance factors.

5. The location of an industry is the outcome of the decisions made 
in respect of the firms which belong to that industry.

6. Where one firm has experienced a strong pull towards a particular 
location it is likely that other firms in the same industry will 
have done so and the industry is likely to be highly localised.

7. Attraction may be towards a type of location rather than towards 
one particular locality.

8. Where there are no strong locational factors it is probable that 
the industry will consist of widely scattered firms.

9. Major changes in the relative importance of locational factors 
within an area frequently lead to growth or decline of given 
locations for particular industries.

10. Despite changes in the relative importance of locational factors, 
established industries may maintain their location because of 
industrial inertia i.e. because of immovable capital assets and 
the costs of relocation and because of local links with related 
factories, industries, services and labour supplies.



Transport
A. Movement
1. Movement "between two areas depends upon a demand in one area "being

met "by supply in another.
2. Various forms of transport have been developed for different media

(land, water, air) and different commodities or passengers. Their
comparative advantages vary, particularly with respect to the 
quantity and character of goods, the number and requirements of 
passengers, and the distance involved.

3. Different forms of transport may comp: ete or they may link to form 
a single transport system.

4. In general, the cost of transport increases with distance.
5. Goods which are bulky, heavy, fragile or perishable are expensive 

to transport. Such goods will only be transported over long 
distances when special circumstances such as scarcity or monopoly 
operate.

6. Technological developments have led to improvements in methods of 
transport, increasing the speed and efficiency of movement whilst 
at the same time reducing costs. Such developments lead to an 
increase in movement along selected routes where the potential for 
trade exists.

7. Most people engage in a pattern of activities (eg for employment, 
shopping, education, leisure) that involves regular journeys 
within a well defined area.

8. The co-incidence of timing of some of tbesB journeys leads to peak 
concentrations at particular times and particular places.

9. Journey patterns differ markedly for different sectors of a community 
and change during an individual’s life cycle.
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10. An individual’s knowledge and impressions of the area in which he 

lives are strongly influenced by the pattern of journeys that he 
takes.

11. The distance an individual is prepared to travel for a particular 
activity is dependent on such factors as the value the individual 
places on that activity, the distribution and relative attraction 
of locations where the activity can be carried out and the 
transport costs involved.

12. The time required for a journey may impose a constraint on choice 
of potential destinations. Time can sometimes be regarded as a 
form of cost and may in these circumstances provide a convenient 
measurement of distance.

13. Adequate transport systems permit specialisation of activities in 
suitable locations.

14. Transport systems can have detrimental effects on the environment 
of areas near routes and terminals (e.g. noise near major airports).

15. Routes can create barriers as well as links (e.g. motorways need 
special crossing points).

16. Changes in transport requirements and new technologies can cause 
established transport system to become obsolete.

B. Networks
1. Movements along routes produce identifiable networks linking places 

of origin and destination (e.g. motorway network, rail network).
2. Some means of transport require the provision of physical links, 

such as roads, railways and canals, which channel movements, but 
even where there are no such physical links (e.g. ocean and air 
transport) the selection of economic routes is a network pattern.
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3. Routes vary in the amount of movement that they attract and in the 

conditions that they provide for direct, easy transport. They may 
be ordered in a hierachy of importance.

4. Individual routes often deviate from the most direct path either to 
connect with intermediate locations or to reduce route construction 
costs. Technological advances help to reduce route deviation.

5. Areas with a high density of population and high level of economic 
activity tend to have well connected route networks, with alternative 
routes linking important towns.

6. Terminal facilities and the existence of route intersections create 
nodes on the network.

7. Nodes on a network are endowed with a relatively high degree of
accessibility, this tending to vary directly with the number of
converging links.

8. Many human activities are spatially concentrated at convenient focal
points. These often lie at or near the junction of routes and give
rise to converging and diverging movement patterns.

9. Changing a network, modifying, adding or removing links, can 
considerably alter the accessibility, and therefore the locational 
advantage, of places served by that network.

10. The capacity of a network depends on the capacity of its individual 
links and nodes. Inability to cope with the traffic generated 
results in congestion and delays. This is usually associated with 
periodic traffic peaks. The capacity of a system can sometimes be 
increased by raising the speed or increasing the frequency of 
movements.



SETTLEMENT PATTERNS
A. Settlement
1. Settlements are the permanent or more or less permanent locations 

of human residence and vary in size both in terms of population and 
area covered, (e.g. farmstead, and city).

32. There are various patterns and regularities in their distribution.
3. Large settlements tend to have more functions (i.e. shops, services 

etc) than small ones and settlements may be ordered in a hierarchy, 
(e.g. hamlet, village, town, city).

4. Accessibility is a major factor in the development of a settlement, 
(e.g. situation or location;- estuary heads, crossing points of 
rivers, through gaps).

6. Physical factors may also have an effect on positioning of settle
ments through the nature of site. (e.g. distribution of terrace 
gravel)..

7. Money, goods, people and ideas move to and from settlements. These 
movements often follow well defined paths in well defined directions 
and may be concentrated at certain peak hours of the day (e.g. 
commuters, shoppers, telephone messages).

8. Settlements have areas of influence which vary in size according to 
each specific function being examined, (e.g. newspaper distribution 
areas).

9. Settlements become established for a variety of economic, social and 
cultural reasons; they change in size and range of function through 
time .
Although these are not easily classified separately some of the 
principal functions are:-
(a) economic - eg extractive, manufacturing industry, retail trade, 

professional services, marketing.
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(b) social - eg residence, education, administration.
(c) cultural - eg religion, recreation.
In this way we come to regard places as being market centres, coal 
mining villages, spa towns, planned capital cities, religious 
centres etc.

B. Towns & Cities
1. Towns and cities evolve through the concentration of social, 

administrative and economic activities.
2. Individual cities present a mosaic of townscape related to dominant 

functions and age of development.
3. A generalised pattern of such functional zones can be recognised in

a town, (eg central business district, industrial zone, resident
ial areas).

4. Within some zones there are concentrations of intensive activity 
related to accessibility and reflected in land values.

5. The movements of people and vehicles within towns and cities make 
significant patterns in space and time, and show a relationship 
with functional zones, (eg rush-hour movements, journeys to school, 
shopping areas, and sporting events).

6. Within towns employment tends to be concentrated within the more 
important industrial areas and in the town centre (Central Business 
District).

7. The Central Business District usually has the greatest concentration 
of shopping, business, administration and entertainment in the town, 
mainly because it is the main focus of the route network and there
fore the most accessible area in the town and in the town’s sphere
of influence.
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8. Town and city dwellers comprise a variety of social groups which 

tend to occupy identifiable residential areas (eg twilight housing 
areas, council estates, owner-occupied houses).

9. These residential areas vary in their age, design, density of 
housing, accessibility to amenities, and characteristics of their 
inhabitants (income, family age structure).

10. The density of housing tends to be greater in the inner areas, 
whilst low density housing is characteristic of its outer suburbs.

11. Size, congestion and the conflict of interests cause problems for 
people and planners. Such problems result from the town’s process 
of outward expansion and internal reorganisation.

12. Town shape may be affected by varying site characteristics which 
may vary in effect with advance in building technology, (eg steep 
slopes, flood plain).

13. A town or city requires a complex system of public services to 
function efficiently eg water, sewerage, gas, electricity, police, 
fire services.

14. People living in a town or city have different perceptions of its 
features and neighbourhoods, its opportunities and constraints.

15. The growth and development of a town may be seen as a process of 
decision making about location both at an individual and at a 
corporate level.
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APPENDIX 2
THE TEST DRAFT: PART ONE



ENVIRONMENT

aThis test is part of a research project Tor whici/we 
need your cooperation* Although results will not 
affect your school record it is important that you 
answer all questions to the best of your ability 
and that yoh work under examination conditions. The 
member of staff who supervises the test will .rive 
you all necessary instructions,

y

Surname First name
Class



Questions

In the map above, ten countries are located by numbers. The countries are 
listed below and you are asked to put the correct number beside each country.

Russia
Nigeria
U.S.A.
Australia
Brazil

; No. 
: No. 
i No. 
: Noo 
* No.

Answers
Cyprus : No. 
Germany ; No. 
Malaysia : No. 

Gt. Britain : No. 
China : Nô

Answers



#iat do these terms from geofgraphy mean?
iÛ WERS

VOLCANO

CORAL

HIVER TERRACE

DYKE

CRATER

AGRICULTURE



Example

In this question you will find the subject GEOGRAPHY is to be rated by you 
on a set of fifteen scales. If you feel that GEOGRAPHY is very closely linked 
to one end of a scale you should place an % as follows;-

fair

fair

X
or

; unfair

X ; unfair

You may feel that GEOGRAPHY is only sli^tly related to one side of the scale 
as in the following example.

: weak

You may have no feeling one way or the other, in which case you place your X 
in the middle space.
Important, (a) Place your crosses in spaces not on dots 

Use only one cross for each scale 
c) Work quickly and don*t worry or puzzle over meanings1:1

Questionw

GEOGRAPHY
useful
unclear
boring
alive
indifferent
good
ugly
pleasurable
meaningful
unimportant
easy
worthless
attracting
perfect
uninfluehtial

useless
clear
interesting
dead
curious
bad
beautiful
painful
meaningless
important
difficult
.valuable
spelling
imperfect
influential



Read this paragraph»
•The site of Zurich is lovely; a crescent, facing into the sun, around 
the northern end of Lake Zurich, split by the River Licsmat and full of 
short steep hills. Behind, bigger wooded hills and behind them the Alps, 
usually lost in the haze*

Question
In the space below:
(a) draw part of Lake Zurich and the river Limmat«
(b) Name both of those features
(o) Show the short steep hills thus:
(d) Show the wooded hills:

(e) Show the Alps: v̂\ mA
Nl
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Read the following:

The Tarim Basin

*We are looking down into the great enclosed basin which occupies 
the very centre of the continent. Within the ring of enorrcling 
mountains the basin floor is composed of a broad desert zone of gravel, 
surrounding a zone of vegetation in which most of the villages and towns 
are situated and which in turn surrounds a great central desert of sand 
and salt. The entire basin drains to the salt lake in the centre*.
This drawing represents a section or slice from the rim to the centre 
of the basin described above. •

Thé zones described have been numbered and you will see that zone 1
represents the mountains.

In which zone is the desert of sand amd salt. 
Which consists of vegetation?
Which has most of the villages and towns? 
Which is the salt lake?
Where is the zone of gravel?

Zone
Answers

Zone i
Zone
Zone
Zone

Question
Each of the following subjects teaches you something about the world 
you live in. Mathematics is the world of numbers and number patterns; 
English is the world of words, and Geography is the world of places and 
£eo£l^
Show which subject you find most interesting (l) next most interesting
(2 ) and so on by placing a number from 1 to 5 against each subject.
History Maths English Geography Science
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Question
After reading the passage below show the , 
relationship between CO ID WATER-BIRDS & 
FISH by writing each term in a box below;

*A11 along the cost of Peru runs a cold current 
from the Antarctic* The low temperatures of 
this current allow the presence of thousands of 
small fish. The result is that several species 
of sea-birds thrive there in enormous numbers. *

A 20

Question
Sort the following into 3 grouns of four words. In each group the 
words will be related to each other.

EXAMPLE; Knife
TROPICS, PEAK, OLIVES, 
MALARIA, PASS, M3SQUIT0, 
RAVIHE, MEDITERRANEAN, 
ORANGES, GORGE, GRAPES, 
HEi

cun snoon nlate

Question

ANSWERS

The sketc^ on the opposite nage shows nart of a territory with several 
natural resources and possible places for development, marked by letters 
A. R, C etc. In the answer spaces below enter the letter which shows the 
most likely location for;

Farmland_______________________The area around letter________ ,

Hydro Electric Power Station __________________________ _____
Oil Drilling_________________________     _
Open-Cast Coalmining------------------- ------------------
Oil Refinery — ______ _ _ _  --- -------- __ — _ _ _ _ —— - —
Gas works, Iron & Steel Vforks, Coal fired power station  __
Town ̂     _
Open cast i r o n ___________ _______________________ ____
Sawmills and timber factory_____ _____________________ _______
Quany for building* stoMe _  _________________________ _______
Port________________________________________________________
(n .B. not all letters will be used)



The sketch shows some farmland in the Mediterranean area* 
Answer the following questions by entering totals in the 
table under the drawing.

(a) How many hill farms grow vines?
(b) How many lowland farms grow vines?
(c) How many hill farms grow cereals?
(d) How many lowland farms grow cereals?

WrV : !

m m :

a  OfcKcrfaLnns ^m cs

KiU land low lane)

Virvts
CereoJs

p
y

Which of the following statements appear to be TRUE and which FALSE 
according to the sketch and the table?^

ASSSLSS.Orrae or Falsd
(a) The lowland has more farms than the hill lands _ _ _
(b) Vineyards appear to be more common on land facing North



(c) On hill lands vineyards are ei#it times more 
numerous than other farms

(d) Crops other liian vines are mainly'found on low land
ccr&ol

(e) ■ The lowland has more^farms than , the hill land
.(f) Vineyards appear to be more common on sloping land

a 21

Which of the following statements A. B, C, or D appears "to be the.
BEST general explanation for the pattern of farmliuiabers :in the 
lÊble.
A Cereals require fast transport to markets' therefore they have to be 

on lowland*
B Vines require well drained sunny slopes*
C The picture represents a traditional use of land in parts of 

Southern Europe*
D Cereals are easier and cleaper to grow* .

ANSWER « Letter

Question
Describe or give the meaning of each of these terms from geography

ANS7ŒRS
STRAITS

ARID

ATOLL

CONTOUR

HEADLAND

GLACIER



Read the following
The tobacco grower has to accept certâin risks which are no part of the 
risk of ordinary farming# This is because he sells not his crop, but 
the finished or at least the processed product# He sows the seed in 
September, transplants from November to January and reaps from February 
to May# Between the reaping and the journey to the auctions at Salisbury 
there is the curing which could easily lose the farmer fifty per cent of 
his earnings#

Question
Which of the following is the tobacco grower* s special risk A B C or D?
A, Unusually heavy rains 
B* The Harvest in February 
C# The curing process
D# The journey to Salisbury Answer   ' .

ZQ

19

%»

•
y

•
X

*z
08 09

Question
to

Assuming that this grid is to be used in the same wav as the National 
Grid System for mans#
Which of the following six figure references describes the location of X Y & Z

ANStVERS
189079
086195
1 9 5 0 7 1
079189091181

X=
Y=
Z=



sa Question A22

The words and phrases below are some which could be used to describe people. 
In the spaces provided write the words or phrases which you think are most 
suitable for each of the five nationalities named. You will use 5 for the 
British, 5 for the Germans, 5 for the Cypriots *and so on.

clean dishonest want peace cowardly
cruel clever educated kind
honest like war dirty hardworking
brave ignorant quiet stupid
lazy unintelligent noisy intelligent

You may use the same words for more than one nationality.

BRITISH 1.
2.
3.
4.
5.

CHINESE 1.
2.
3.
4.
5.

CYPRIOTS • 1.
2.
3.
4.
5.

GEmiANS 1.
2.
3.
4.
5.

AMSRICMS 1.
2.
3.
4. 
5-
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Tick the column which expresses your 
feelings for each bf the following activities

Heading about other countries
Pilling in outline maps given to you:- 
by the teacher

3# Copying maps from text book or atlas 
4* Studying large scale 0,S. maps 
3* Making weather observations 
6* Doing fieldwork exercises near the school 
7» Going on visits to factories and farms 
6« leaking notes from the textbook 
9* Answering questions on the Atlas
10. Drawing a sketch from a photograph
11. Drawing your own maps
12# Drawing graphs and charts 
13# Writing answers tp questions on the board 
14# Hearing about people in other countries 
15• Watching geography films

0



StudjT the list of 12 words
Sentence
Tea
Letter
Blue
Paragraph
Red
Sugar
'̂/hite
mik
Yellow
Kettle
Word

They ce4-|>e 3o;ÿ;ed into_J. ..arouns, in each , of which the four 
words ̂ ĵpâ ^related to eac^ Siffler in some way»

(Colours)

/ ...........—  - ... ’"i-: .... - : -

Group X Group 2 Group 3
Letter Blue Kettle
Word Red Sugar
Sentence White m i k
Paragraph Yellow Tea

Cl̂ iakirî  tea)

9 Question
Study the list of words bellow and then sort them into 3 grouns. each wit)̂  jÇoî  
related words >
village 
spring 
dam 
river 
town
reservoir 
house 
stream 
turbine 
sea 
city
hydro-electricity

Group 1 Group 2 Grot® 3 _

8 9 Question
Now do the same ^or the fQ|I|.lowÿig worô^,
desert
granite
cannery
oil refinery
slate
dairy
chalk
tundra
saumill
forest
basalt
grassland

Group 1 Group 2 Group 3



p Question
Give the meaning of these geographical terms

ANSWERS
GOBIE
ALTITUDE
EEATH
IRRIGATION
LAGOON
MIST

Question
After readim the -passage ‘below, complete the sketch man by drawing 
and naming to show the places and features underlined.
Dublin lies between the mountains and the sea*
Like Belfast it stands at the mouth of a river valley.
The Liffev is a fine stream and its estuary in Dublin Bay 
is truly majestic*. Protected as it is by the promontory 
of Eowth from the NE winds that blow from the Irish Sea 
it gives safe anchorage*



a Question a 25

Below is a list of people from Britain and other countries. Use numbers 
1 to 10 to show which people are like you or"similar to you, (l, 2, etc) 
and which are not like you (.*7» 8» 9 ] * .Number 1 will show which people you feel are most like you and 
Number 10 will indicate which you consider to be least like you.

ANSVffiRS ANSWERS
Americans No. Australians No.
Chinese No. British No.
Malayans No. Cypriots No.
Germans No. Nigerians No.
Brazilians No. Russians No.

P Question
What do these geographical terms mean? 
MONSOON ANSIYERS

PLAIN

PENINSULA

TYHIOON

MANGROVE

MEDITERRANEAN



H o >p tt<sJ

s

«

:5 m

( -a Sports

a n

□
m 0

f f i



9 » Questions a 26

Ti'io «ketch and cxa'y on. the opposite pa-ŝe shov; part of an town.

Xn v/hici) direction was the artist iaciiLp' for the s’jetcJi?
Is trje hi.̂ hest land shown in the sketch included in the map? 
♦Vould the quarry be visible from the station?
Would the railway cuttiu-j be visible from the Castle?
Viouid the hospital be visible from the station?
Identify the features indicated by the foiiov/ir̂  ̂rr-jmbers:

ATS-

3

4

5
6 
7

3
9

10
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Below is a map of Europe with the principal countries numbered but not 
named» .
Complete the key to identify the countries»

Answers Answers
Number Gt Britain Number _______ Denmark

" _____ Norway " ' Netherlands
" ■ Sweden " _____ Belgium
" _____ Finland *’ _____ France
" _____ Poland ” f ______ Spain -
" _____ E Germany " _____ Portugal
“ _____ V/ Germanĵ  ’* _____ Switzerland

*• Albania

Answers
Number Italy

Czechoslovakia
Austria
Hungary
Roumania
Yugoslavia
Bulgaria
Qrtccc

¥

0



Question
a 27

Show by using numbers 1 to 10 the order in which you would place the countries 
below. The order is to show how well you like each country. Thus number 1 will 
,be the countly you like most and number 10 will be the country you like least.

ANSWERS
U.S.A. No.
CHINA No.
MALAYASIA No.
GEEIIANY No.
BRAZIL No.
AUSTRALIA No.
GREAT BRITAIN No
CYPRUS No.
NIGERIA No.
RUSSIA No.

Questions
Give the meaning of these terms 

THIBTJTARy

FOSSIL _

tropical _

resp

EWATOR 

JUNGLE

ANSWERS



The paragraphs below describe five places in the world. After reading 
the descriptions complété this key by nutting in the correct numbers

Denmark: is described by Passage No
Libya: ” II II Passage No
Sicily: '• II II Passage No
Malayasia: II II Passage No
Hong Kong: II II Passage No

1# In this land blessed with plenty of sun and a fine climate vineyards 
hang with purple and yellow grapes. Olive trees flourish upto a height 
of 3000 feet and over the land and out to sea wafts the scent of hundreds 
and thousands of orange and lemon groves.

2. Many live in hillside shacks or on the rooftops. Thousands more live 
their entire lives on sampans. Most of these disease-ridden rotting 
craft were in two groups, both surrounded by a massive sea wall which 
acts as a typhoon shelter.

/
3# I am writing this to the sound of torrential rain which blots out all 

other noises even the ceaseless chatter of the ring tailed monkeys.
I can no longer see the village on the back of the river or the paddy 
fields which have been cleared in the forest.

4* As one travels through the lush green folds of the countryside dotted 
with whitewashed farmsteads one becomes aware of the farming atmosphere. 
Where crops do not grow, cattle and horses graze in a patchwork landscape 
and close to the farm pigs and poultry complete the agricultural scene.

5# %  came across the group about a quarter of a mile away in a string of 
camels, large and small surrounded by flocks of goats, arid sheep and about 
thirty people - men, women and children. They were maJcing for a well 
about a mile distant where they would pitch their tents for the night.



Question
R e a d  the oassa^ which describes the sta^s

a 28

*V/ith its natural cover removed the land had 
rapidly lost fertility. Outcrops of hare rock 
stand out where three generations ago forests 
clothed mountain slopes and rich soils lay 
over a yard in depth* Too many farmers had to 
make a living from the land when trees stripped 
from the hills were all gone. Bad farmin? 
methods made things worse and soils washed awav 
by heavy rainfall were lost forever**

Use the underlined phrases in the rigdit order 
to fill in the boxes of the following diagram 
to show the stages described*

I — — — — — — — Original State —

;î

s
'u.pon the land
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Question
Below are four plans A, .B, C and D for road developments to link the 
towns marked as dots*
Which plan would hast suit a travelling salesman who has to AIISWERS
follow always a route from Town T to all the other towns in '
turn? Plan _ _
Which would best suit the local council who want the shortest
mileage of roadway to build? Plan ■
v/hich was suggested by shopkeepers of Town T who want to
attract business? Plan
Which would best suit motorists who want to travel from any
one town to any other as quickly as possible? Plan '

Question
Study the Charts for A B
Which place has the hottest sumrrjers?
Which has the mildest winters?
Which, if any, of the two places has temperatures below 
iVeezing point in winter?
Why is irrigation needed at B in June, July, August?

Answers
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FARMER S YEAR

JAN.DEC

^^^^X^Qchinery Repaired 

Work Indoors
\M AR)

OCT. Ploughing
 Jh(^jAPR,
Sowing /  I

Harvest /mm
100 € pt:

Crops sprayed /M A Y

50
25

AUG. — T J U N E
JULY45C m ti

B

C L I M A T E  

GRA PH

25

°C
20

15

I
i.

Month
Period o f E arly  

VeQeiabt-? Cultivation

Period of irrigation

/
/  \

/
/ \

V
Crewing^ Temgei^pre

T o t a l - 6 5 0  mm ! -1

M M N

mm
lot)

25 5

Î oes outdoor fartrovork appear to cease at any time at B? 
G-ive the reason for this _ _ _ _ _ _

Is the same true for A? 
Give the reason
^̂'Gd.ch place has tlie most rainfall in a year?
Gf the two places, wliich is likely to be in the 
^diterranean region?



p
FOR THE SiHDENT

Surname: ■ First Name:

A,»ei , _ yrs _ _ _ mths. Date of Birth: : :

Hame of Present School:

Schools attended from the age of 5yrs, in order and including present
'school, 
country)

Enter type
*

of school only, i.e. Inf/Jun/Sec and the town (or

1 .______ 11 __________ ____ ____ __
2 12
3 ______ 13 _________•___________ _____
4 _____ . : 14 ................_
5 ____■_______ 15 ....... . . .....
6 16
7 _____ _________ 1 7 ____:_______________
8 18
9 19
10  ̂_ 20

State whether father is C i vi 1 ian/Nayy/Army/RAF :

Father* s Initials: and Rank:

Humber of children in your family including yourself:

FOR THE SCHOOL
NPER

FOR THE MARKER

VARIABLES . SCORES

MOB INT
INT ATT
FR VIS
SER GRAPH

' X . REAS
YRS UND
SIB VOC

TOTAL

9
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APPENDIX 3 
THE TEST DRAFT: PART TWO
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Below is a list of people from Britain and other countries. Use numbers 
1 to 10 to show which people are like you or'similar to you> (l, 2, etc) 
and which are not like you (..?> 8» 9)*Number 1 will show which people you feel are most like you and 
Number 10 will indicate which you consider to be least like you.

ANSfŒRS ANŜ ySRS
Americans No. Australians No.
Chinese No. British No.
Malayans No. Cypriots No.
Germans No. Nigerians , No.
Brazilians No. , Russians No.

Question
What do these geographical terms mean? 
MONSOON ANSvYEHS ________

PLAIN

PLNINSniA

TYHIOON

MANGROVE

MEDITERRANEAN
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p A3 4

Tiio srcetcii and mac on the opposite pa,(;e shov; part of an iïïia/rinary town.

Xn whici) direction v/as the artist facin? for the slætdi?
Is tiie highest land shov/n in the sketch included in the map? 
.Vould the quarry be visible from the station?
V.huid the railwâ y cutting be visible from the Castle? 
could the hospital be visible from the station?
Identify the features indicated by the following n-jmhers:

6 

7

0
9

10



Below is a map of Europe with the principal countries numbered but not 
named. . ,
Complete the key to identify the countries.

.‘insvj'ers
Number

ilnswers 
Gt Britain Number 
Norv/ay "
Sweden 
Finland 
Poland 
E Germany 
W German̂ ^

Denmark
Netherlands
Belgium
France
Spain
Portugal
Switzerland
Albania

Answers
Number Italy

Czechoslovakia
Austria
Hungary
Roumania
Yugoslavia
Bulgaria .

19

0

5 % ^



Question
A3 5

Show by using numbers 1 to 10 the order in which you would place the countries 
below. The order is to show how well you like each country. Thus number 1 will 
,be the country you like most and number 10 will be the countly you like least.

ANSWERS 
U.S.A. No. .
CHINA No. .
MALAYASIA No. .
GERMANY No. .
BRAZIL No. .
AUSTRALIA No. .
GREAT BRITAIN No. 
CYPRUS No. .
NIGERIA No. .
RUSSIA No.

Questions
Give the meaning of these terms 

TRIBUTARY

Fossil 

tropical

fi*
! HSSP
Ï

EqUATOR

ANSWERS

JRNGLE



The paragraphs below describe five places in the world. After readin̂ g 
the descriptions complete this key by outtinsr in the correct numbers

Denmark, is described by Passage No
Libya: ** II II Passage No
Sicily: " II II Passage No
Malayasia: II II Passage No
Hong Kong: II II Passage No

X. In this land blessed with plenty of sun and a fine climate vineyards 
hang with purple and yellow grapes. Olive trees flourish upto a hei^t 
of 3000 feet and over the land and out to sea wafts the scent of hundreds 
and thousands of orange and lemon groves.

2. Many live in hillside shacks or on the rooftops. Thousands more live 
their entire lives on sampans. Most of these disease-ridden rotting 
craft were in two groups, both surrounded by a massive sea wall which 
acts as a typhoon shelter.

3. I am writing this to the sound of torrential rain which blots out all 
other noises even the ceaseless chatter of the ring tailed monkeys.
I can no longer see the village on the back of the river or the paddy 
fields wliich have been cleared in the forest.

4* As one travels througji the lush green folds of the countryside dotted 
with whitewashed farmsteads one becomes aware of the farming atmosphere. 
Where crops do not grow, cattle and hoirses graze in a patchwork landscape 
and close to the farm pigs and poultry complete the agricultural scene.

5« We came across the group about a quarter of a mile away in a string of 
camels, large and small surrounded by flocks of goats, arid sheep and about 
thirty people - men, women and children. They were maicing for a well 
about a mile distant where they would pitch their tents for the night.



P I Question
vfoad the nassâ ce which describes the stances

A3 6

'With its natural cover removed the land had 
rapidly lost fertility. Outcrops of bare rock 
stand out where three generations ago forests 
clothed mountain slopes and rich soils lay 
over a yard in depth. Too many farmers had to 
make a living from the land when trees strinned 
from the hills were all gone. Bad farmin? 
methods made things worse and soils washed away 
by heavy rainfall were lost forever*,

Use the underlined phrases in the rî dtt order 
to fill in the boxes of the following diagram 
to show the stages described.

Original State

^pon the land
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Below are four plans A, B, C and D for road developments to link the 
towns marked as dots.
Which plan would best suit a travelling salesman who has to 
follow always a route from Town T to all the other towns in 
turn?
T/hich would best suit the local council who want the shortest 
mileage of roadway to build?
v/hich was suggested by shopkeepers of Town T who want to 
attract business?
Which would best suit motorists who want to travel from any 
one town to any other as quickly as possible?

ANSWERS
Plan

Plan

Plan

Plan

mP # Question
Study the Charts for A & B
Which place has the hottest summers?
Which has tJie mildest winters?
Which, if any, of the two places has temperatures below 
I'reezing point in winter?

Answers

Why is irrigation needed at B in June, July, Aigust?
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FARMER’S YEAR

JAN.
DE a20-

19-

 ̂10 -

.fEB .

^^^^/Q^achinery Repaired 

—J Work Indoors
MAR)

OCT. Ploughing APR.,
Sowing /  I

Harvest /mm
100 E P f

/  Crops Sprayed y  MAY

so
25

AUG. JUNE
JULYOlAL

B

C L I M A  T E  

G R A P H

I 25

OQ
20

15

i
I.

Month
Period o f E arly  

VeQelabts  ̂ Cvltivation

Period of Irrigation

/

r \

/ \\
Growing Temgeralure

T o ta l ^ 650 mm
" - 1 - --------------------- - ~..--rs!

" " T l  i T " i  '
: • : >--1 1

I I

M M

mm
iqb
75
so !
25 >

Does outdoor faxTmTOi'k appear to cease at any tiiiie at B? 
Give the reason for this __

is the same true for A? 
Give the reason  ____
Which place has t}ie most rainfall in a year?
Gf the two places, which is likely to he in the 
Mediterranean region?



îTOR THE STUDENT

Surname: /First Name;
A#e: yrs mths. Date of Birth: : :
Name of Present School:
Schools attended from the age of 5yrs, in order and including present
’ school* 
countiy)

Enter type
•

of school only, i.e. Inf/Jun/Sec and tiie town (or

1 11
2 12
3 13
4 ... ... . . 14 ...............  ......
5 ___ __________ 15 ...  ...._
6 16

7 ... 17
8 18
9 19
10 - 20
State v/hether father is Civilian/Navy/Army/RAF:

Father* s Initials: and Rank:
Number of cliildren in your family including yourself:

FOR THE SCHOOL
NPER

FOR THE MARKER

VARIABLES SCORES

MOB . INT
INT . . •  • • ’ • " ■ ATT
FR VIS
SEE GRAPH

' X . REAS
YES UHD
SIB VOC

TOTAL

PS1
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APPENDIX 4 
TAXONOMY OP ITEÎ.ES INCLUDED IN THE TEST
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APPENDIX 5 
MARKING KEY FOR TEST
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APPENDIX 5 

MARKING KEY FOR TEST 
(one mark for each numbered item in the cognitive sections)

T, Russia: No.7 6. Cyprus; No.3
2. Nigeria: No.6 7. Germany: No.î
3. U.S.A.: No.5 8. Malaysia: No.10
4. Australia: No.9 9. Gt. Britain: No.2
5. Brazil: No.4 10. China: No.8

11. VOLCANO: A cone of ejected material from a vent in the earth's
crust.

12. CORAL: A kind of rock built in the sea by small marine creatures.
13. RIVER TERRACE: A platform of land formed beside a river which has

deepened its channel.
14. DYKE: A ditch / a bank of earth / a sheet of igneous rock.
15. CRATER: The funnel shaped hollow at the top of a volcano.
16. AGRICULTURE: The practice of cultivating the soil to produce crops,

Used sometimes to include pastoral farming.

17. (Semantic Differential Scales for GEOGRAPHY)
useful ± 1 . ±2 ±i 0 2:2 =1 useless
unclear -3 -2 -1 0 +t +2 +3 clear
boring -3 -2 -1 0 +1 +2 +3 interesting
alive +3 +2 +1 0 -1 -2 -3 dead
indifferent -3 -2 -1 0 +1 +2 +3 curious
good +3 +2 + 1 0 -1 -2 -3 bad
ugly -3 -2 -1 0 +1 +2 +3 beautiful
pleasurable +3 +2 + 1 0 -1 -2 -3 painful
meaningful +3 +2 +1 0 -1 -2 -3 meaningless



A4 3
unimportant -3 -2 -1 0 +1 +2 +3 important
easy- +3 +2 + 1 0 -1 -2 -3 difficult
worthless -3 -2 -1 0 +1 +2 +3 valuable
attracting +3 +2 +1 0 -1 -2 -3 repelling
perfect +3 +2 +1 0 -1 -2 -3 imperfect
uninfluential -3 -2 -1 0 +1 +2 +3 influential

- 22. One mark 
location

for each of the five features drawn in correct

Lake Zurich

23. Zone 4
24. Zone 3
25. Zone 3
26. Zone 5
27. Zone 2

28. (Ratings of Five School Subjects) 
Score 5 for Rating No.1

4 " 
3 " 
2 " 
1 "

" 2 
" 3 
" 4 
" 5

29. Cold Water Fish Birds



30. Tropics, Malaria, Mosquito, Net.
31. Peak, Pass, Gorge, Ravine.
32. Mediterranean, Olives, Grapes, Oranges.

a 44

33. Letter H 39. Letter L
34. A 40. " 0
35. " B 41. " D
36. " Q 42. N
37. " E 43. M
38. " K 44. " P

45 - 48. Hill land Low land
Vines 8 2
Cereals 2 8

49. False
50. False
51. False
52. True
56. STRAIT:
57. ARID:
58. ATOLL:

53. True
54. True
55. B

A narrow stretch of water connecting two sea areas. 
Deficient in rainfall / Dry.
A coral reef in the shape of a ring or horseshoe 
enclosing a lagoon.

59. CONTOUR: A line on a map joining all places of the same height
above sea level.

60. HEADLAND: A steep crag or cliff jutting out into the sea.
61. GLACIER: A mass of ice which moves slowly down a valley.

62. C

63. X = 079189
64. Y = 086195
65. Z = 091181
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66. (Affective item on attitude to five nationalities) 

Score 1 for each favourable adjective used.

67. (b)l20 75. SW
68. (b) C to B 76. (b)

69. (c) 4000 77. B
70. (a) A to C 78. X

71. (On the Map S.E. Coast) 79. NW
72. 100m+ 80. SE

73. West 81. NE

7 4. East

82. (Affective item on Geography Activities)
Like V Much = 2 : Like = 1 : Don’t Know = 0: Dislike = -1 : V. Much =-2

83. house, village, town, city.
84. spring, stream, river, sea.
85. dam, resevoir, turbine, hydroelectricity.
86. desert, grassland, forest, tundra.
87. granite basalt, slate, chalk.
88. cannery, oil refinery, dairy, sawmill.

89. GORGE; A deep narrow valley.
90. ALTITUDE; Vertical distance above sea level.
91. HEATH: Low lying tract of ground covered with heather or other small

shrubs.
92. IRRIGATION: Artificial distribution of water for crops.
93. LAGOON: Shallow water partly or completely separated from the sea

by a narrow strip of land.
94. MIST: A mass of water droplets in the air, causing reduced visibility.
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95 - 100. One mark for each of the six features drawn or named in 

correct location.

R. Liffey Dublin
Howth

Dublin Bay
IRISH
SEA

101. (Affective item on attitude to ten nationalities)
Score 10 for first choice ; 9 for 2nd choice : 8 for 3rd choice : 
and so on.

102. L'ONSOOH: A seasonal wind associated with the tropics.
103. PLAIN: An extensive area of level or undulating land, usually

of l07f altitude.
104. PENINSULA: A stretch of land almost surrounded by water.
105. TYPHOON: The tropical cyclone of the China Seas.
106. NAJsIGROVE: Tree which grows in swampy coastal lands of the tropics.
107. MEDITERRANEAN: The sea or region associated with the sea. Also

used to denote the climate associated with this 
region.

108. North 113. Railway Cutting 118. Hospital

109. No 114. Church 119. Castle
110. No 115. Sports 120. Station
111. No 116. Bridge 121. Electricity Lines
112. Yes 117. Quarry 122. Shopping Centre
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123. Gt. Britain 17 134. Spain = 22
124. Norway = 18 135. Portugal = 23
125. Sweden = 20 136. Switzerland = 9
126. Finland = 19 137. Albania = 1
127. Poland = 15 138. Italy = 16
128. E. Germany = 14 139. Czechoslovakia = 7
129. W. Germany = 13 140. Austria = 8
130. Denmark = 12 141. Hungary = 6
131. Netherlands = 11 142. Roumania = 4
132. Belgium = 10 143. Yugoslavia = 5
133. France = 21 144. Bulgaria = 3

144 b. Greece 2

145. (Affective item on attitude to ten countries)
Score 10 for 1st choice: 9 for 2nd choice: 8 for 3rd choice: 
and so on.

146. TRIBUTARY: A river or stream which contributes its water to
main river.

147. FOSSIL: The remains or form of a plant or animal preserved in
rock.

148. TROPICAL: In the region between the Tropics, Within this zone
the weather in general is always hot.

149. REEF: A ridge of rocks lying near the surface of the sea.
150. EQUATOR: The imaginary circle lying midway between the poles.
151. JUNGLE: Wild uncultivated tropical land with dense vegetation.

152. Denmark = No. 4
153. Libya = No. 5
154. Sicily = No. 1
155. Malaysia = NO. 3
156. Hong Kong = No. 2
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157. natural cover 162. trees stripped
158. rich soils!

> inter-changeable
163 heavy rainfall

159. forest J 164. lost fertility
160. too many farmers]

1interchangeable
16^ soils washed away

161. bad farming J 166. bare rock

167. (c) 175. (b)
168. (c) 174. (o)
169. (c) 175. (c)
170. (c) 176. (d)
171. (d) 177. (d)
172. (c) 178. (o)

179. B 181. C
180. A 182. D

183. B 188. Warm enough for crops 
all year around

184. B 189. No
185. A 190. Winter temperatures below
186. low rainfall 191. B
187. No 192. B
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APPENDIX 6
ITEM & TEST ANALYSIS FROM RESULTS OF CYPRUS TRIAL
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APPENDIX 6

IT M  & TEST ANALYSIS FROM RESULTS OF CYPRUS TRIAL
Item
No.

No. in 
High 
Group

No. in 
Low 
Group

fo Hi. 
(V)

% Lo. 
(W)

Fad.
(X)

Disc.
(Y)

Item
Var.
(z)

1 27 17 100 63 81 . 66 .15
2 25 7 93 26 60 .69 .24
3 24 12 89 44 67 .51 .22
4 27 22 100 81 90 .52 .09
5 24 16 89 59 74 .38 .19
6 26 13 96 48 72 .62 .20
7 27 13 100 48 74 .73 .19
8 25 10 93 37 65 .62 .23
9 27 23 100 85 92 .47 .07
10 25 14 93 52 73 .52 .20
11 24 20 89 74 82 .23 .15
12 19 7 70 26 48 .44 .25
13 2 0 7 0 04 .33 .04
14 17 14 63 52 58 .11 .24
15 22 9 81 33 57 .49 .25
16 22 5 81 19 50 .61 ■ .25
18 22 7 81 26 54 .55 .25
19 21 3 78 11 45 .67 .25
20 23 13 85 48 67 .41 .22
21 23 15 85 56 71 .34 .21
22 23 18 85 67 76 .24 .18
23 20 9 74 33 54 .41 .25
24 21 12 78 44 61 .36 .24
25 21 11 78 41 60 .39 .24
26 22 11 81 41 61 .42 .24
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Item
No.

No. in 
High 
Group

No. in 
Low 
Group

Hi.
(V)

io Lo.
(w)

Fad.
(X)

Disc.
(Y)

Item
Var.
(z)_

27 17 12 63 44 54 .19 .25
29 19 12 70 44 57 .27 .25
30 22 3 81 11 46 .69 .25
31 22 4 81 15 48 .65 .25
32 22 4 81 15 48 .65 .25
33 12 4 44 15 30 .34 .21
34 19 11 70 41 56 .30 .25
35 13 5 48 19 34 .32 .22
36 6 3 22 11 17 .18 .14
37 15 6 56 22 39 .36 .24
38 5 0 19 0 10 .52 .09
39 1 3 4 11 08 -.21 .07
40 1 2 4 7 06 -.11 .06
41 18 10 67 37 52 .30 .25
42 19 5 70 19 45 .51 .25
43 10 5 37 19 28 .22 .20
44 12 8 44 30 37 .15 .23
45 26 13 96 48 72 .62 .20
46 27 13 100 48 74 .73 .19
47 27 15 100 56 78 .69 .17
48 25 11 93 41 67 .59 .22
49 25 15 93 56 75 .49 .19
50 10 9 37 33 35 .04 .23
51 26 12 96 44 70 . 64 .21
52 24 26 89 96 93 -,21 .07
53 25 23 93 85 89 .18 .10

54 26 25 98 93 95 .11 .05



Item
No.

No. in 
High 
Group

No. in 
Low 
Group

% Hi. 
(V)

% IjO.

(w)
Fad. 
(X)

Disc.
(Y)

Item
Var.
(z)

55 13 5 48 19 34 .32 .22
56 13 0 48 0 25 .71 .19
57 12 2 44 7 26 .49 .19
58 12 2 44 7 26 .49 .19
59 16 6 59 22 41 .39 .24
60 12 0 44 0 23 .69 .18
61 18 3 67 11 39 .59 .24
62 24 12 89 44 67 .51 .22
63 19 3 70 11 41 .61 .24
64 22 3 81 11 46 .69 .25
65 22 11 81 41 61 .42 .24
67 24 16 89 59 74 .38 .19
68 27 20 100 74 87 .58 .11
69 6 7 22 26 24 - .0 5 + .18
70 21 15 78 56 67 .25 .22
71 13 2 48 7 28 .52 .20
72 5 0 19 0 10 .52 .09
73 22 14 81 52 67 .32 .22
74 21 16 78 59 69 .22 .21
75 15 5 56 19 38 .40 .24
76 10 5 37 19 28 .22 .20
77 18 5 67 19 43 .49 .25
78 18 8 67 30 49 .37 .25
79 21 8 78 30 54 .48 .25

80 19 5 70 19 45 .51 .25
81 24 8 89 30 60 .61 .24
83 27 24 100 89 94 .41 .06
84 24 19 89 70 80 .28 .16
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Item
No.

No. in 
High 
Group

No. in 
Low 
Group

io Hi. 
(V)

io Lo.
(w)

Fad.
(X)

Disc.
(Y)

Item
Var.
(z3

85 24 16 89 59 74 .38 .19
86 21 6 78 22 50 .55 .25
87 21 6 78 22 50 .55 .25
88 23 4 85 15 50 .68 .25
89 14 0 52 0 27 .73 .20
90 21 12 78 44 61 .36 .24
91 11 3 41 11 26 .38 .19
92 22 8 81 30 55 .50 .25
93 13 0 48 0 25 .71 .19
94 18 18 67 67 67 .00 .22
95 14 2 52 7 30 .55 .21
96 14 2 52 7 30 .55 .21
97 13 2 48 7 28 .52 .20
98 13 1 48 4 26 .59 .19
99 7 4 26 15 21 .16 .17
100 13 2 48 7 28 .52 .20

102 23 10 85 37 61 .50 .24
103 24 12 89 44 67 .51 .22
104 18 5 67 19 43 .49 .25
105 22 15 81 56 69 .29 .21
106 6 0 22 0 12 .55 .11
107 24 24 89 89 89 .00 .10
108 22 9 81 33 57 .49 .25
109 15 13 56 48 52 .08 .25
110 27 24 100 89 94 .41 .06
111 20 19 74 70 72 .05 .20
112 25 23 93 85 89 .18 .10
113 27 17 100 63 81 . 66 .15
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Item
No.

No. in 
High 
Group

No. in 
Low 
Group

% Hi. 
(V)

% Lo. 
(W)

Fad.
(X)

Disc. 
_ (Y)

Item
Var.
(Z)

114 27 17 100 63 81 . 66 .15
115 27 17 100 63 81 . 66 .15
116 26 13 96 48 72 . 62 .20
117 26 19 96 70 83 .46 .14
118 27 15 100 56 78 .69 .17
119 27 14 100 52 76 .71 .18
120 27 18 100 67 83 .63 .14
121 26 16 96 59 78 .55 .17
122 26 15 96 56 76 .57 .18
123 26 25 96 93 95 .It .05
124 17 4 63 15 39 .50 .24

125 13 3 48 11 30 .44 .21
126 11 5 41 19 30 .26 .21
127 11 1 41 4 23 .55 .18
128 14 2 52 7 30 .55 .21
129 15 1 56 4 30 .64 .21
130 12 4 44 15 30 .34 .21
131 12 2 44 7 26 .49 .19
132 13 3 48 11 30 .44 .21
133 25 10 93 37 65 .62 .23
134 22 10 81 37 59 .46 .24
135 22 8 81 30 56 .51 .25
136 15 4 56 15 36 .45 .23
137 11 1 41 4 23 .55 .18
138 25 15 93 56 75 .49 .19
139 5 1 19 4 12 .34 .11
140 9 2 33 7 20 .40 .16



Item
No.

No. in 
High 
Group

No. in 
Low 
Group

% Hi. 
(V)

io Lo.
(w)

Fad.
Cx)

Disc.
(Y)

Item
Var,
(z)

169 20 18 74 67 71 .08 .21
170 21 5 78 19 49 .58 .25
171 24 5 89 19 54 .69 .25
172 24 12 89 44 67 .51 .22
173 17 5 63 19 41 .46 .24
174 26 9 96 33 65 .70 .23
175 22 9 81 33 57 .49 .25
176 19 8 70 30 50 .40 .25
177 18 9 67 33 50 .34 .25
178 24 12 89 44 67 .51 .22
179 26 20 96 74 85 .42 .13
180 21 12 78 44 61 .36 .24
181 20 7 74 26 50 .48 .25
182 25 10 93 37 65 .62 .23
183 24 8 89 30 60 .61 .24
184 19 4 70 15 43 .56 .25
185 18 3 67 11 39 .59 .24
186 20 7 74 26 50 .48 .25
187 15 8 56 30 43 .27 .25
188 10 0 37 0 19 . 66 .15
189 15 7 56 26 41 .31 .24
190 11 0 41 0 21 .68 .17
191 25 8 93 30 62 . 66 .24
192 21 5 78 19 49 .58 .25

NB. FACILITY VALUES <10 or >90 ; unacceptable
It ff 10 to 25 or 75 to 90 ; acceptable

A56

25 to 75 ; can be used with confidence 
DISCRIMINATION INDICES OF<.24 unacceptable



WORKSHEET FOR TEST CHARACTERISTICS
A57

TOTAL NUMBER OF SCRIPTS A 100
NUMBER IN HIGH GROUP B 27
NUMBER OF ITETÆS C 187

SUM OF COLUIÆN V D 132.92
SUM OF COLUMN W E 62.86
SUM OF COLUIAN Z F 37.07

THE MEAInT of the EXAMINATION
(D) 132.92 + (E)62.86 = (195.78) = (G)97.89 = MEAN

2 2 -------

THE STANDARD DEVIATION OF THE EXAMINATION
(D)132.92 - (E)62.86 = (70.06) = (H)28.60 = STANDARD

2.45 2.45 DEVIATION

THE MEASUREMETERS OF THE EXAMINATION
6 TIMES (F)37.07 = (J)222.42 ; J(j)222.42 = (K)14.91 
3 TIMES ((d)132.92 - (E)62.86) = 3 (70.06) = (L)210.18

_ 1 = (14.10) - 1 = TO WHOLE NUMBER BELOW,
(M)13 = EXAMINATION MEASUREMETERS

THE RELIABILITY OF THE EXAMINATION
(H)28.60 TIMES (H)28.60 = (n )817.96 ; (F)37.07 _ -c

(N)817.96 "

1 - (P).05 = (Q).95 ; (0187 (187) _ -1
(0)187 - 1 - (186) ‘ Un.01

(R)1.01 TIMES (Q).95 = (S).96 = EXAMINATION RELIABILITY

THE STANDARD ERROR OF MEASUREMENT
1 - (S).96 = (T).04 ; ^(T).04 = (U).20

(H)28.60 TIMES (U).20 = (v)5.72 = THE STANDARD ERROR
OF MEASUREMENT
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SmaîARY INFORIÜATrON

TOTAL NUMBER OF SCRIPTS A 100
NUMBER OF ITEMS C 187
EXAMINATION MEAN G 97.,89
STANDARD DEVIATION H 28.,60
MEASUREMETERS M 13
RELIABILITY S ,96
STANDARD ERROR OF MEASUREMENT V 5.,72
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APPENDIX 7 
REVISED TEST; QUESTION BOOKLET
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ALL ALL̂ /ERS TO THE .AJUSTIONS 
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BCGIILET . .
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Questions 1 to 23

#1-23 Below Is a map of 2urope with the countries numbered but not nemed* 
In the Answer Book put the correct number against ea<A name#

9

0

Questions 24 to 33

• 24-33 On the opposite pâ je, ten countries of the world are located by letters, 
The countries are listed in the Answer Booklet and you are asked to put 
the rî ht letter beside eacli name.
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■34

P
*A11 along the cost of Peru runs a cold current 
from the Antarctic# The Ipv/ temperatures of 
this current allow the presence of thousands of 
small fish# The result is that several species 
of sea-birds thrive.“thére in enormous numbers’•

Show the relationship between BIRDS, COLD WATER 
& FISH'by writing each term in the correct box 
of the answer, space# , '

Questions 35 to 42

The sketch on ' the ouposlte nage shows part of a territory with several natural 
resources and -possible places for development, marked by letters A, B. C etc# 
In the answer spaces enter the letter which shows the most likely location for;

•35 Farmland 
•36 A Dam
•3? A Hydro Electric Pgwer Station 

r ■38 Tin mining

■ 35 Operif-Cast. mining of coal and iron 
■40 Open-Cast mining of iron only
■ 41 A Sawmill and timber factory 
#42 . A Port
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Questions 48 to'53:

The sketch and map on the opposite pafre show pairt of a town in D.1ACÎ-INA.

Give the correct number from the map for each of the following 
features: : ' v ;

■ 43 Castle
■49 Railway Cutting

1■ 50 Shopping Centre
■ 51 Station 
■52 Bridge 
■53 Quarry



Questions 54 to 58

Tlie cliarts beloi; ra~'e for two V’Ir.ces. A and B

1
Are the follov;iirc statements True or F-olse?

154 Flace B has hotter sirr ers, than A
155 h has VQ.7SÜBT winters
156 ITeither place has winter bempertvbures below freezing point
157 Irrigation will be needed for crops at 33
158 A has the most r̂ainfall in a year
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Questions 59 to 62

!Phe sketch below shows some farmland in Southern Euroue

a 66

• ^

N-*
-Z-̂zzzzz-. C E R E A L S

FARMS
K *  V I N E SA «to x-

Answer True or False to the following statements 
59 The lowlard has more farms than the hill lands
loü On hill lariis, farms growing vines are ei^t times more numerous than

other farms
161 The lowland has more cereal farms than the hill lands
162 Which of the following statements appears to be the best ge.nejt̂

explanation for the pattern of farm numbers?
A, Cereals require fast transport to markets; therefore they have to 

be on lowland.
B« Vines require well drained sunny slopes.
C. Cereals are easier and dieaper to grow,
D. It is purely a matter of oliance.
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m  ' ^ Questions 70 to 79
Por the following terms choose the best definition:

170 .IHTD
A having low rainfall 
3 ^yery cold 
C stony

171 LDiaOON
A a south American animal 
3 neither morning nor afternoon 
C seasonal wind of the tronios

172 ü?YHîOON
A kind of tea 
3 a tropical disease
G a rich ’businessman

D very hot 
E infertile

D a small Chinese boat
E a fever associated with Irdia

3 a cyclone of the Cliina Seas
E a laxv̂ e heavy snake

■73

A tcDces ,.)aid by some peasants 
B strcaia flowing into a river
C a stream flowing from a river

■74 IPaiGATIOh
; A , farming
-B-'-'a system of crop change 
C building a dam

■75 ..„,F033IL
A a plant from under water
B an old animal
C .the print or remains of a plant 

or animal pi’esensed in leck
■76 TROPICAL

A between the tropics
B wet
C jungle

#77 IbSP
A a barrier
B ridge of roclcs near the

surface of the sea 
C a layer of rock

D a tribal leader 
S . .a small three.sided hill

D artificial watering of crops
E drilling for oil at sea

D a rock buried dee%} underground
E a shell found in the sea

3 hoi
unto date news of events

3 an Arabian s}iepherd
3 a tropical island

J



(78 GLACIER
A Cioating rnss-of ioe
S a large sheet of ice

covering lowland 
0 mass of ico cioving slowly 

down a valley :
(79 luJDROTE

A a plantation of fruit 
3 a tropical fruit 
C mn-made clearing in a forest

a 68

E

R

a fall of ice and snow down 
the side of a valley 
a veiy hi^i mountain

tropical tree .growing in swampy 
coastal waters 
a sraall clump of trees

Questions 30 to 89

For the following definitions choose the tcirra they describe;
I GO A %d.nd of rock built up in the sea by small marine créatures

A 3  G D
SAlDS'fOIiE BASALT SHI^LR CORAL

131 Tlie fuonel shaped hollow at the top of a volcano
A

GOilE
3

VERT 30K3 .
•* A): D..

■'̂QVCrE
E * 

CRATER

132 Tlie practice of cultivating the soil to produce crops
3 D

<• ■ ACRIOïïUrURS VITICULTURE SILVICULTURE CRDETBC
E

PASTORAL EARiam

133 A narrow stretch of water comooting two sea areas
A

STRAIT
B

ISTEÜU3
C

DELTA
D

RXViOa
E

HTi330U LAKE

f
34 A steep crag or cliff jutting out into the sea

A
SPUR

... g

PREciflCE
0

COVE
D

, H3A0LÎ1ÏD

I
E

BAY

139̂  A coral formation in the shape pf a'-rinf horseshoe enclosing a'lagoon
A B C   D E

BARRIER RE/T SALT LAKE 'KL30LO ATOLL HORSE.TiOE LAKE



Le low arc four lass, . J, 0 and
to liiil; the tu'.vno r...:'-x-'.';ed as dots:

. 1 : 0 s c  - . r o  f u r  r o a d  u . o v s l o  x ; . : . n t c

92 ..hidi plan would boot au.it a tra/ollln jwlcs. 
alwavs a routo fro::: Town T to all other towns

L.o who baa to loi -o: 
-]i turn?

.-o ..hidi would best suit the l.oc.vl ccnncil v;ho want the all satcst uiiie-*. "o 
of road to build:'

'.liicli was su ■• 'ostod by sbô lzoe era ul Town T who want to attract 
business?

bRicli would best suit :.0torists ch want to tx’avel fro:. 'in;/ one tov/n
to arx7 other as . uichly as .ossiLle'.

D



Questions 9ü tü 100
à 70

In the  g r i l jo'lo tluv yo..

Fur eacü: u i 
Ans ver Book

tVio lo 1, low 3. H

■ 96 079109

a 97 006199

■ 93 091181

■ 99 097209

■  100 003204

•:iark the correct letter in the



Questions 101 to 104

•On the -./prld man the Panama Canal ( p ) and the SUTiZ Canal ( s ) 
are irr.rked:

101 Does the Panamc, Canal shorten the sea journey fro::. J to I?

102 Can it shorten the sea journey from II to C?

1103 V/ill the OULZ Canal sliorten the sea journey from D to G?

1104 Eill it shorten the sea journey from G to G?

Questions 103&106
105 A  Cork thrown into the river at S would float to which letter?
106 Rain falling at C wou.ld flow finally to which point?



Questions
a 7 1

107 to 111

Ihe viracraVis below each describe one of live olaces in the vorld:

Denme.rk 
Sgypt 
Sicily 
Malaysia 
Hong Kong

In the Answer Book m iae the place described in each ruestion number.

■ 107 In this land blessed with plenty oC sun and fine climate, vineyards
harg with puipRo and yellow grapes. Clive trees flourish upto a 
height of 3OCO feet and over the land and out to see. wafts the scent 
of hundreds and thousands of orange and lemon groves*

■ 108 Many live in hillside shacks or 0:1 the rooftops. Ihousands jaore
live their entire lives on sampans. Most of these disease-ridden 
rotting craft were in two groups, both survounded oy a massive sea 
wall which acts as a tyrdioon shelter*

■ 109 I am writing this to -the sound of torrential rain wliich blots out
all other iV)ises even the ceaseless chatter of the ring tailed 
monlceys. I can no longer see the village on the back of the river 
or the paddy fields which have been cleared In the forest.

■ 110 As one travels throu/gh the dush green folds of the countryside
dotted with whitewashed farmsteads one becomes aware of the farming 
atmosphere* There crops do not .grow, cattle and horses grase in a 
patchT/ork landscape and close to the farm pigs and ooultry complete 
the a.gricultural scene.

■ Ill be came across the group about a guarter of a mile away in a string 
of camels, large and small surrounded by flocks of goats and slioep 
and about thirty people - men, women and children. They were mrdcing 
for a well about a mile distant where they would pitch their tents 
for the night*



Questions 112 to 114

The followirv? be sorted into groups of four words. In eaoh group the 
v/orls are related to each other:

TROPICS, KIIIFS, PEAK, OLIVES, 
IvlALARIA, PASS, IDSAUITO, PLATE, 
R.WIHE, miDITERRAREilN, SPOON, 
ORANGES, GUP, GORGE, GRAPES,
NET

EXAiîPLS; KTÎIPS CUP SPOON PLATE

Sort the remainder into three groups. ■ 112
■ 113
■ 114

Question

Read the follovfin?:

•The tobacco grower has to accept certain risks which are no part of 
the rj.sk of ordinary fanriirg. This is because he sells not his crop, 
but tlie finished or at least tlie processed product. Re sows the seed 
in September, tra'isolants from November to January and reaps from 
February to May. Between the reaping and die journey to the auctions 
at Salisbury there is the curing, which could easily lose the farmer 
fifty per cent of his earnings*,.

115 ’‘‘I'hich of the following is the tobacco grower's special risk?

A.
B.
C.
D.

Unusually heavy rains 
Tlie harvest in February 
Tlie curing process 
The journey to Salisbury
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S® Questions 116 to 120

Read the follow in,-;:

*VJe are loo Icing do'.vn into the great enclosed basin which, occupies the 
very centre of ‘die continent, './ithln the ring of encircling mountains 
the basin floor is com ,osod of a brood loserb zone of gravel, surrounditig 
a zone of vepotation in wldch mo:̂ t of the villages arei towns are situated 
and which in turn sur/o un Is a great central desert of sand and salt. The 
entire basin drains to the salt lake in the centre*.

This drawing re,.resents a section or slice from the rim to the centre 
of the basin. Zone .t. represents the mountains.

116 In whicji zone is the desert of sand and salt?

117 wliich consists of vegetation?

118 Viliich has most of the vi 1. Lagos a.nd towns?

■ 119 Thich is the salt lake?

■ 120 iiThere is the zone of gravel?

Look over your 
yvorkwhilethe 
l^the« finish I
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\ FORM A
ANSWERS

ournaane: Boy or Girl:
yrs mthi Bate of Birth:

Name of Present School:
Schools attended fror.; the â ie of in ciuer and IncludiA'V present
school. Snter type of school only, i.e. Im/Jun/Sec and the to\7n (or 
co'ontry).

______________9__________________
  10____________
  11______________
  12 ______________
_ _ _ _ _  1 3 ____________ ______

14

15
16

State whether father is Civilian/l.avy/Arr;y/IllIh 
l'ather*s Initials: ar.d fiaifc:
Number of child ren in yoiir faniily inclndinf yourself :

2 3  Sülâüh

CO") > 1 1 5



First answer these questions
fovy Much iH 'Si i ''

# Tick.the oolmm w}ilch 
feelings for eacli of ühe .following activities:

Re ad in, j ahout other countries
Pilling in outline nmps r;iven to y^vL 
by the teacher
Copying Loaps fron text book or atlas 
Studying large scale O.S. maps 
lialcing weather observations 
Doing fieldwork exercises near the school 
Going on visits to factories and farms 
liaising wtes from the textbook 
Answering questions on the Atlas 
Drawinig a sketch from a photograph 
Drawing your own maps 
Drawing graphs ani charts 
Writing answers to questions on the board 
Hearing about people in other countrie.3 
matching geography xilms-

Like

Bach of the following subjects teaches you something about the world you 
live in. liatheijiatics is the world of numbers and number .patterns; 
English is the world of words, and Geogr^anhy is the world of places and 
nepjile,

• Show which subject you find most interesting (l), next most interesting 
, and so on by placirg a number from 1 to 5 ugainst each subject:(2) 

History llaths English Geography ocience
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e In this question you will find'the subject GEOGIL'üdlY is to be rated by you
on a set‘of fifteen scales," If you felt that GROGHUHY v/as a fair subject
you wQijü.d place an X as follows:

PAIR X ; IJHPAIR

or if you thou jit it unfair, you would place X at the other end of the scale 

FAIR ! ; : : : X : TJÎIPAIH

You r.ay feel that GROGPAJirY is only slightly related to one side of the scale 
as in the following exannle:

JR ; X : ÏÏT-ÏPAIR

You may have no fooling one way or the other, in which case you would place 
your X in the middle space.

Im:crtant; (a) Place yo.ir crosses in spaces not on dots
vb j Use only one cross for each scale
(c) Work puiclcly and don't v/orirg or pu7,zle over meanings

GEOGRAPHY

useful
unclear
borir̂
alive
indifferent
good
ugly
pleasurable ; %
meaninicful ______ ;______ ;
unimportant
easy
worthless
attracting
perfect
uniofluential

useless
clear
interesting
dead
curious
bad
beautiful
painful
meaningless
important
difficult
valuable
repelling
imperfect
influential



• Show by using numbers 1 to 10 the order in which you would place the 
countries below. The order is to show how well you like each count 
Thus number 1 will be the country, you like most and number 10 will be 
the country you like least.

U.S.A.
GBIim
llALAYASIA
GEmiANY
BRAZIL

No
No
No
No
No

AUSTRALIA No
GREAT BRITAIN No 
CYPRUS No
NIGERIA No
RUSSIA No

I The words and phrases below are some which could be used to describe people. 
In the spaces-provided write the words or phrases which you think are most 
suitable for each of the five nationalities named. You will use 5 Yor the 
British, 5 for the Germans, 5 for the Cypriots and so on.

clean dishonest want peace cowardly
cruel clever educated kind
honest like war dirty hardworking
brave ignorant quiet stupid
lazy unintelligent noisy intelligent

You may use the same words for more than one nationality.

BRITISH 1.
2.
3.
4.
5.

CHINESE 1.

AMERICANS ■ 1.
2.
3.

: 4.
5.

CYPRIOTS 1.
2.

' 3.
4.
5.

GERMANS 1.
2.
3*.
4.
5.
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• Below is a list of people from Britain anti other countries. Use 
nuiTibers 1 to 10 to show which people are like you or similar to you.
Number 1 will show which people you feel are most like you and
Number 10 will indicate which you consider to be least like you.

AUSTRALIAÎÏS No _____  RUSSIANS No ______ _
BRITISH No /JvERIGANS No
CYPRIOTS No _ _ _  GERi.ANS ' No
CHINESE No _ _ _  llALiYANS No
BRASILimS No ' NIGERIANS No

#  Instructions For Main Test ^

Vmile you are waiting for the remainder of the group to finish, road the
following instructions! "
1. Do not open the Question Booklet until you are told to do so.

*2# Tlie questions you have answered so far are on matters of opinion for 
which there are no 'rights* or 'wrongs*. In the remainder of the 
test the questions concern facts,*3. All the ansv/ers must be put in THIS BOOKLET and not in the 
luostion Booklet,

4# In most questions you are offered several possible answers (A,B,C,D)
or they may be answers of TRUE/EATjSE or of YSS/îO. In all such cases
show your answer by circling the a/propriate letter on the answer 
sheet .....

like this A @  G D
like this P

or like this YES
*5. Tafce care not to lose your place when looking from Question,Book 

to Answer Sheet.

*



No
No
No
No
No
No
No
No
No
No
No
No.
No
No
No
No
No.
No
No
No
No
No
No

34

IS
is 
is 
is 
is 
is 
is 
is 
is 
is 
is 
, is 
is 
, is 
, is 
. is 
. is 
, is 
, is 
. is 
, is 
. is
is

Gt Britain
Norway
Sweden
Finland
Poland
East Germany
West Germany
Denmark
Netherlands
Belgium
France
Spadn .
Portugal
Switzerland
Albania
Italy '
Czechoslovakia
Austria
Hungary
Roumania
Yugoslavia
Bulgaria
Greece

24 ' Letter ' is Nigeria
25 Letter is USA
26 Letter is Gt Britaii
27 Letter is Australia
28 Letter is Cyprus
29 Letter is Germany
30 Letter is Ivialaysia
31 Letter is Brazil
32 Letter is Russia
33 Letter is China

35
36
37
38
39
40
41
42

43
44
45
46
47

48
 ̂49
50
51
52
53

Letter. 
Letter , 
Letter , 
Letter, 
Letter 
Letter 
Letter 
Letter

A
A
A
W
A

B
B
B
X
B

Number
Number
Number
Number
Number
Number

C
-C-
C
Y
C

B
3)
D
Z
D

54 T F
55 T F
56 T F
57 T . F
58 I :• F

59 T F
60 T F
61 T F
62 A B C D

63 A B C D
64 A B C D
65 A B G D
66 ■ W ' X Y Z
67 W X Y Z
68 A ■ B C B
69 A B C D
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70 A B G D 2
71 A B 0 D 2
72 A B G D 2
73 A B C D 2
74 A B C D 2
75 A B G B 2
76 A B G D 2
77 A B G D 2
78 A B G B 2
79 A B G B 2

80 A B C B 2
81 A B G B E
82 A B C B S
83 A B G B E
84 A B G B 2
85 A B G B 2
86 A 3 G B 2
87 A B C B 2
88 A B C B 2
89 A B C B E

90 A B G B E

91 A B G B E

92 A B C B
93 A B G B
94 A B C B
95 A B G B

96 A B G B E
97 A B G B E
98 A B G B E
99 A B G B E
100 A 3 G B 2

101 YES NO
102 YES NO
103 YES NO
104 YES NO

105 A B C B B
106 A B G B E

107
108
1 0 9

110 
111
112
113
114

1 1 5

116
11 7
118
1 1 9
120

A B C B

A B C B E
A B c B E
A B c B 2
A B G B 2
A B C B E
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APPENDIX 9 
TAXONQI'JY OF ITEMS IN THE REVISED TEST
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APPENDIX 10
ITEM & TEST ANALYSIS FROM RESULTS OF U.K. TRIAL WITH REVISED TEST



APPENDIX 10
A81

ITETÆ & TEST ANALYSIS FROM RESULTS OF U.K. TRIAL
WITH REVISED TEST

Item
No,

No. in 
High 
Group

No. in 
Low 
Group

io Hi. 
(V)

io Lo.
(w)

Fad. 
_ (X)

Disc.
(Y)

Item 
Var.
(z)

1 13 4 48 15 32 .38 .22
2 21 0 78 0 40 .83 .24
3 11 2 41 7 24 .47 .18
4 9 2 33 7 20 .40 .16
5 13 0 48 0 25 .71 .19
6 7 1 26 4 15 .42 .13
7 8 3 30 11 21 .28 .17
8 20 3 74 11 43 .64 .25
9 21 4 78 15 47 .62 .25
10 19 3 70 11 41 .61 .24
11 20 1 74 4 39 .74 .24
12 20 1 74 4 39 .74 .24
13 23 5 85 19 52 .65 .25
14 21 4 78 15 47 .62 .25
15 14 1 52 4 28 .62 .20
16 27 20 100 74 87 .58 .11
17 27 24 100 89 94 .41 .06
18 20 6 74 22 48 .52 .25
19 16 2 59 7 33 .59 .22
20 18 2 67 7 37 .65 .23
21 27 16 100 59 79 .68 .17
22 27 11 100 41 70 .76 .21
23 27 11 100 41 70 ,76 .21
24 27 6 100 22 61 .83 .24
25 27 9 100 33 66 .79 .22



Item
No.

No. in 
High 
Group

No. in 
Low 
Group

^ Hi. 
(V)

% Lo. 
(W)

Fad.
(X)

Disc.
(Y)

Item
Var
(z)

26 27 22 100 81 90 .52 .09
27 27 14 100 52 76 .71 .18
28 25 5 93 19 56 .73 .25
29 27 14 100 52 76 .71 .18
30 24 2 89 7 48 .79 .25
31 26 9 96 33 65 .70 .23
32 27 8 100 30 65 .80 .23
33 27 3 100 11 55 .87 .25
34 25 16 93 59 76 .47 .18
35 12 4 44 15 30 .34 .21
36 15 6 56 22 39 .36 .24
37 13 4 48 15 32 .38 .22
38 27 21 100 78 89 .55 .10
39 6 6 22 22 22 .00 .17
40 7 7 26 26 26 .00 .19
41 9 6 33 22 28 .13 .20
42 19 7 70 26 48 .44 .25
43 21 12 78 44 61 .36 .24
44 15 13 56 48 52 .08 .25
45 11 7 41 26 34 .17 .22
46 10 9 37 33 35 .04 .23
47 21 1 78 4 41 .76 .24
48 23 16 85 59 72 .32 .20
49 25 20 93 74 84 .32 .13
50 25 17 93 63 78 .43 .17
51 26 18 96 67 82 .48 .15
52 25 15 93 56 75 .49 .19
53 27 17 100 63 81 . 66 .15
54 23 17 85 63 74 .28 .19

a 8E



[tern
No.

No. in 
High 
Group

No. in 
Low 

Group
io Hi. 
(V)

i  Lo. 
(W)

Fad.
(X)

Disc.
(Y)

Item
Var.

... (z)

55 20 15 74 56 65 .20 .23
56 22 16 81 59 70 .26 .21
57 13 12 48 44 46 .04 .25
58 23 13 85 48 67 .41 .22
59 19 17 70 63 67 .08 .22
60 10 9 37 33 35 .04 .23
61 26 23 96 85 91 .28 .08
62 21 8 78 30 54 .48 .25
63 13 8 48 30 39 .20 .24
64 13 3 48 11 30 .44 .21
65 14 7 52 26 39 .28 .24
66 20 12 74 44 59 .31 .24
67 16 10 59 37 48 .22 .25
68 23 9 85 33 59 .53 .24
69 15 5 56 19 38 .40 .24
70 7 8 26 30 28 -.05 .20
71 25 10 93 37 65 . 62 .23
72 23 7 85 26 56 .59 .25
73 19 6 70 22 46 .48 .25
74 26 8 96 30 63 .72 .22
75 26 20 96 74 85 .42 .13
76 18 7 67 26 47 .41 .25
77 24 16 89 59 74 .38 .19
78 18 8 67 30 49 .37 .25
79 13 5 48 19 34 .32 .22
80 26 15 96 56 76 .57 .18
81 18 18 67 67 67 .00 .22
82 25 10 93 37 65 .62 .23
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Item
No.

No. in 
High 
Group

No. in 
Low 
Group

i  Hi. 
(V)

io Lo.
Cw)

Fad.
(X)

Disc.
(Y)

Item
Var,
(z)

83 21 4 78 15 47 .62 .25
84 15 5 56 19 38 .40 .24
85 7 3 26 11 19 .23 .15
86 24 11 89 41 65 .53 .23
87 19 9 70 33 52 .37 .25
88 22 1 81 4 43 .78 .25
89 20 11 74 41 58 .34 .24
90 17 8 63 30 47 .34 .25
91 15 7 56 26 41 .31 .24
92 22 17 81 63 72 .22 .20
93 15 10 56 37 47 .19 .25
94 22 7 81 26 54 .55 .25
95 22 8 81 30 56 .51 .25
96 25 10 93 37 65 . 62 .23

97 23 17 85 63 74 .28 .19
98 23 15 85 56 71 .34 .21
99 24 13 89 48 69 .48 .21
100 24 15 89 56 73 .41 .20
101 7 19 26 70 48 -.44 .25
102 12 5 44 19 32 .29 .22
103 18 11 67 41 54 .27 .25
104 25 15 93 56 75 .49 .19
105 27 20 100 74 87 .58 .11
106 10 3 37 11 24 .35 .18
107 23 5 85 19 52 .65 .25
108 26 3 96 11 54 .82 .25
109 24 7 89 26 58 .64 .24
110 25 12 93 44 69 .57 .21
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Item
No.

No. in 
High 
Group

No. in 
Low 
Group

io Hi. 
(V)

i  Lo.
(w)

Fad.
(X)

Disc.
(Y)

Item
Var,
(z)

Ill 24 14 89 52 71 .44 .21
112 22 3 81 11 46 .69 .25
113 18 4 67 15 41 .53 .24
114 21 3 78 11 45 .67 .25
115 18 8 67 30 49 .37 .25
116 9 7 33 26 30 .08 .21
117 12 7 44 26 35 .20 .23
118 8 4 30 15 23 .21 .18
119 12 5 44 19 32 .29 .22
120 8 2 30 7 19 .37 .15

NB. Facility Values = <10 normally unacceptable 
I» n >90 " "

" " 10 to 24 to be accepted with caution
" II Y5 to 90 " " " " "

" " 25 to 75 can be accepted with confidence

Discrimination Indices ^ . 1 9  normally unacceptable
" " .19 to .24 to be accepted with

caution
" " >  .25 can be accepted with confidence



WORKSHEET FOR TEST CHARACTERISTICS 
TOTAL NUMBER OF SCRIPTS A 100 SUM OF COLMN V D 86.04
NUMBER IN HIGH GROUP B 27 SUÎÆ OF COLUîjIN W E 40.42
NUIvîBER OF ITEMS C 120 SUI,I OF COLUîvlN Z F 25.52

THE MEAJ'J OF THE EmiNATION
(D)86.04 4- (e)40.42 = (126.46) = (G)63.23 = MEAIT

2 2 -------

THE STANDARD DEVIATION OF THE EXAMINATION

(D)86.04 - (E)40.42 = (45.62) = (H)18.62 = STANDARD
2.45 2.45 DEVIATION

THE MEASUREMETERS OF THE EXAMINATION
6 TIMES (F)25.52 = (J)153.12 ; ̂ (J)153.12 = (K)12.37 ;
3 times ((D)86.04 - (e)40.42) = 3(45.62) = (L)136.86 ;

(K)'̂^2''37 ~  ̂ = (11.06) - 1 = TO V/HOLE NUMBER BELOW
(M)10 = EXAMINATION MEASUREMETERS

THE RELIABILITY OF THE EXAMINATION
(H)18.62 TIMES (H)18.62 = (n)346.70 ; = (P).074

1 _ (p).074 = (Q).926 ;  ̂ = (R) 1.008

(r)1.008 TIMES (Q).926 = (S).93 = EXAMINATION RELIABILITY

THE STANDARD ERROR OF MEASUREMENT
1 - (S).93 = (T).07 ; ^(T).07 = (U).27

(H)18.62 TIMES (U).27 = ( V ^  =



SIBMARY INFORMATION

TOTAL NUMBER OF SCRIPTS A 100
NUMBER OF ITEMS C 120
EXA1ŒNATI0N MEAN G 63.23
STANDARD DEVIATION H 18.62
MEASUREMETERS M 10
RELIABILITY S .93
STANDARD ERROR OF MEASUREMENT V 5.03

aS7
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APPENDIX 11
COMPUTATION OF SPEARMAN’S RHO FOR TEST RESULTS & TEACHER'S 

ASSESSMENTS ON CLASS 3A AT SCHOOL A



APPENDIX 11

COMPUTATION OF SPEARIAAN'S RHO FOR TEST RESULTS & TEACHERS

ASSESSMENTS ON CLASS 3A AT SCHOOL A

N = 27

Subjects

Breakspear
Burnham
Collyer
Gould
MeSorley
Coleman
Atkinson
Hinton
Smith
Shell
Witkins
Baggs
Alford
Goodway
McQueen
Petersen
Grearson
Wilkinson
Turner
Glover
Fitzgerald
Short
Mengram
Nicholls

Ranked by 
Teacher

1

2

3
4
5
6

7
8 

9
10

11

12

13
14
15
16
17
18
19
20 
21 

22
23
24

Ranked by 
Test Score

1

3
6

7
8
4.5 
2
4.5 
9
12.5 
10

12.5 
11 

21

14.5 
20 
18 
16
23 
19 
22
24 
26
25

0

1

3
3
3
1.5
5
3.5 
0
2.5 
1

.5
2

7
.5

4 
1 

2 

4 
1 

1 

2 

3 
1

0

1

9
9
9
2.25 
25
12.25
0

6.25 
1

.25
4
49

.25
16
1

4
16
1

1

4
9
1



Ranked by Ranked by
Subjects Teacher Test Score d[ d

Rank Correlation Coeff.
rho = 1 - 6ld̂

n^ - n

 ̂_ 6 X 392.5
19656

= 1 _ 2355.0
19656

=  1 -  . 1 2

rho = .88 (P5.01)

2

Murtie 25 14.5 10.5 110.25
Watson 26 27 1 1
Frances 27 17 10 100

392.50
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APPENDIX 12

CALCULATION OF SPEAMAN'S RHO FOR TEST RESULTS AND TEACHERS

ASSESSMENTS ON 3K AT SCHOOL A

N = 19

Subjects

Ingram
Walker
Moran
MacGregor
Wanley
Carter
Collier
Hall
Kershaw
White
Spooner
Harrison
Davies
Whatley
Goff
May
Maxwell
Spratling
Windess

Ranked by 
Teacher

1

2
3
4
5
6
7
8 
9

10

11

12

13
14
15
16
17
18 

19

Ranked by 
Test Score

2

3
4
5 
1

12

13
6

7
8 
9
16
10.5
10.5 
18 
19 
14, 
17 
15

1

1

1

1

4
6
6
2

2
2
2

4
2.5
3.5 
3
3
3 
1

4

1

T
1

1

16
36
36
4
4
4
4
16
6.25
12.25
9
9
9
1

16
£ d  = 186.5

Rank Correlation Coeff.
rho = 1 -

n - n
=  1 —  . 1 6

1119
6859

rho = .84 (p 5.01)
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APPENDIX 13
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APPENDIX 13

CALCULATION OF SPEARMAN'S RHO FOR TEST RESULTS AND TEACHER'S

ASSESSMENTS ON 3A AT SCHOOL B

N = 18

Subjects

Russell
Rankin
Williams
Gough
Marshall
Hemming
Norman
Kelson
Morrison
Clark
King
Porter
Knocker
Childs
Ashman
Clark J
Greenslade
Harold

Ranked by 
Teacher

1

2

3
4
5
6

7
8 

9
10

1 1
12

13
14
15
16
17
18

Rank Correlation Coeff.

Ranked by 
Test Score

1

2

8.5
8.5
4
5 
3 
7
6

14 
16
15 
10 

18 
17 
11 

13 
12

rho = 1 - 6Zd̂
iP  -  n

0

0
5.5
4.5 
1

1
4
1
3
4
5 
3
3
4 
2
5 
4
6

0
0
30.25
20.25 

1

1

16
1

9
16
25
9
9
16
4
25
16

36
Zd*̂  = 234.50

6 X 234.50

= 1 — .24
18̂  - 18 

rho = .76 (p^.Ol)
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APPENDIX 14

INSTRUCTIONS AND WORKSHEET FOR INDEPENDENT CONTENT ANALYSIS 
INTRODUCTION

The test in this folder is intended to sample the fundament
als of geographic learning for 13 - 14 year old children. It is 
part of a research study which seeks to establish whether the 
very mobile life experienced by Army and RAF children is reflected 
in their understanding of the geographical environment. A test 
which purports to be of pervasive fundamentals rather than of 
specifics is not easy to compile and one of the problems is how to 
maintain a reasonable balance between elected performance ob
jectives and between the topics representative of systematic themes 
in the subject. In practice it is surprisingly difficult at times 
to decide whether a particular item is, for example, a test of 
graphicacy or of spatial visualization. Your help in this context 
would be much appreciated. By allocating question numbers to the 
various cells of the matrix you will provide, hopefully, confirm
ation of the allocation already made by the test author. These, 
together with your rating of the test as a whole, will serve as 
part of the process of validation.
Instructions:
1. The first five questions of the test appear in fact in the 

ANSWER booklet and have no numbers. They should be regarded
as questions A to E. All other questions are numbered 1 to 120.

2. Enter the question numbers in what you consider to be the 
appropriate cells of the matrix. If, for example, you consider 
that questions 1 to 23 are all a matter of Geographical 
Vocabulary concerning Settlement, then you will enter "1 to23" 
in the Vocab-Settlement cell. Allocate all questions in this 
way.
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3. Total the number of questions in each column and row and 

check that you have a grand total of 120 + 5.
4. Rate the test for its purposes by ticking the appropriate 

spaces below.

Very Very
As a test of Geographic Good Good Fair Poor Poor
Learning. ____ ______ ____ ____ ____

As a test suitable for 
3rd Yr. Sec.

As presenting an appropriate 
balance of performance 
objectives

As presenting an appropriate 
balance of systematic themes
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CONTINGENCY TABLE OF CONTEÎ T CATEGORY CHOICES MADE BY 
TWENTY JUDGES FOR COGNITIVE ITELÎS IN THE REVISED TEST



AlOO
APPENDIX 15

CONTINGENCY TABLE OF CONTENT CATEGORY CHOICES MADE BY TWENTY 
JUDGES FOR COGNITIVE ITEMS IN THE REVISED TEST

Key to Content Categories 
A = Climate D = Industry & Transport
B = Landscape & Landforms E = Settlement
C = Agriculture F = Miscellaneous

Item
No.

Choices
A B

Given to
C

Each Category. 
D E F

Intended
Category

Modal
Choice

1 0 0 0 0 9 11 E F
2 0 0 0 0 9 11 E F
3 0 0 0 0 9 11 E F
4 0 0 0 0 9 11 E F
5 0 0 0 0 9 11 E F
6 0 0 0 0 9 11 E F
7 0 0 0 0 9 11 E F
8 0 0 0 0 9 11 E F
9 0 0 0 0 9 11 E F
10 0 0 0 0 9 11 E F
11 0 0 0 0 9 11 E F
12 0 0 0 0 9 11 E F
13 0 0 0 0 9 11 E F
14 0 0 0 0 9 11 E F
15 0 0 0 0 9 11 E F
16 0 0 0 0 9 11 E F
17 0 0 0 0 9 11 E F
18 0 0 0 0 9 11 E F
19 0 0 0 0 9 11 E F



Item
No. A B C D E P

Intended
Category

Modal
Choic

20 0 0 0 0 9 11 E F

21 0 0 0 0 9 11 E F

22 0 0 0 0 9 11 E F

23 0 0 0 0 9 11 E F

24 0 0 0 0 9 11 E F

25 0 0 0 0 9 11 E F

26 0 0 0 0 9 11 E F

27 0 0 0 0 9 11 E F

28 0 0 0 0 9 11 E F

29 0 0 0 0 9 11 E F

30 0 0 0 0 9 11 E F

31 0 0 0 0 9 11 E F

32 0 0 0 0 9 11 E F

33 0 0 0 0 9 11 E F

34 3 7 0 0 0 10 B F

35 0 6 12 2 0 0 C C

36 0 11 0 7 1 1 D B

37 0 10 0 9 1 0 D B

38 0 10 0 9 1 0 D B

39 0 10 0 9 1 0 D B

40 0 10 0 9 1 0 D B

41 0 9 0 11 0 0 D D

42 0 7 0 10 3 0 D D

43 0 8 0 1 0 11 F F

44 0 17 0 0 0 3 B B

45 2 4 3 2 6 3 A E

46 0 10 0 7 0 3 B B

47 0 17 1 1 0 1 B B

48 0 2 0 1 14 3 E E

AlOl
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Item Intended Modal
No. A B c D E F Category Cho]

49 0 3 0 6 7 4 F- E
50 0 2 0 1 14 3 E E
51 0 2 0 8 7 3 D D
52 0 2 0 8 7 3 D D

53 0 3 0 8 6 3 D D
54 20 0 0 0 0 0 A A
55 20 0 0 0 0 0 A A
56 20 0 0 0 0 0 A A
57 18 0 2 0 0 0 A A
58 20 0 0 0 0 0 A A
59 1 0 15 0 3 1 C C
60 0 1 16 0 2 1 C C
61 0 0 16 0 3 1 C C
62 0 0 16 0 3 1 C C
63 1 17 0 0 0 2 B B
64 1 4 14 0 0 1 C C
65 17 3 0 0 0 0 A A
66 1 3 0 6 10 0 E E
67 19 1 0 0 0 0 A A
68 19 1 0 0 0 0 A A
69 8 1 10 0 0 1 C C
70 17 0 0 0 0 3 A A
71 18 0 0 0 0 2 A A
72 18 0 0 0 0 2 A A
73 0 18 0 0 0 2 B B
74 0 1 16 0 0 3 C C
75 0 10 1 0 0 9 F B
76 15 0 0 0 0 5 A A
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Item Intended Modal
No. A B c D E F Category Choic

77 1 17 0 0 0 2 B B
78 4 13 0 0 0 3 B B
79 1 6 7 0 0 6 B C
80 0 19 0 0 0 1 B B
81 0 20 0 0 0 0 B B
82 0 3 17 0 0 0 C C
83 0 18 0 0 0 2 B B
84 1 19 0 0 0 0 B B
85 0 20 0 0 0 0 B B
86 0 7 0 0 0 13 F F
87 0 20 0 0 0 0 B B
88 0 19 0 0 0 1 B B

89 3 4 0 0 0 13 F F
90 0 10 0 0 8 2 B B
91 0 8 0 0 9 3 B E
92 0 0 0 19 0 1 D D
93 0 0 0 17 1 2 D D
94 0 0 0 16 2 2 D D
95 0 0 0 17 1 2 D D
96 0 1 0 0 1 18 F F
97 0 1 0 0 1 18 F F
98 0 1 0 0 1 18 F F
99 0 1 0 0 1 18 F F
100 0 1 0 0 1 18 F F
101 0 0 0 15 0 5 D D
102 0 0 0 15 0 5 D D
103 0 0 0 15 0 5 D D
104 0 0 0 15 0 5 D D
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Item Intended Modal
No. A B C D E P Category Choic

105 0 14 0 0 0 6 B B
106 1 13 0 0 0 6 B B
107 0 4 1 0 4 11 B F
108 0 4 0 0 6 10 B F
109 1 4 0 0 5 10 B F
110 0 4 2 0 4 10 B F
111 0 4 0 1 5 10 B F
112 2 2 0 0 1 15 P F
113 2 1 0 0 2 15 F F
114 3 0 0 0 1 16 F F
115 0 0 18 0 0 2 C C
116 0 18 0 0 0 2 B B
117 0 16 1 0 0 3 B B
118 0 11 0 1 6 2 B B
119 0 18 0 0 0 2 B B
120 0 18 0 0 0 2 B B
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APPENDIX 16

CONTINGENCY TABLE OF PROCESS CATEGORY CHOICES MADE BY 
TWENTY JUDGES FOR COGNITIVE ITEMS IN THE REVISED TEST

Key to Process Categories 
A = Spatial Visualisation D = Comprehension
B = Graphicacy E = Terminology
C = Reasoning

Item Choices Given to Each Category Intended Modal
No. A B C D E Category Cho:

1 4 12 0 2 2 B B
2 4 12 0 2 2 B B
3 4 12 0 2 2 B B
4 4 12 0 2 2 B B
5 4 12 0 2 2 B B
6 4 12 0 2 2 B B
7 4 12 0 2 2 B B
8 4 12 0 2 2 B B
9 4 12 0 2 2 B B
10 4 12 0 2 2 B B
11 4 12 0 2 2 B B
12 4 12 0 2 2 B B
13 4 12 0 2 2 B B
14 4 12 0 2 2 B B
15 4 12 0 2 2 B B
16 4 12 0 2 2 B B
17 4 12 0 2 2 B B
18 4 12 0 2 2 B B
19 4 12 0 2 2 B B



Item Choices Given to Each Category Intended Modal
No. A B C D E Category Che
20 4 12 0 2 2 B B
21 4 12 0 2 2 B B
22 4 12 0 2 2 B B
23 4 12 0 2 2 B B
24 6 11 0 2 1 B B
25 6 11 0 2 1 B B
26 6 11 0 2 1 B B
27 6 11 0 2 1 B B
28 6 11 0 2 1 B B
29 6 11 0 2 1 B B
30 6 11 0 2 1 B p

31 6 11 0 2 1 B B
32 6 11 0 2 1 B B
33 6 11 0 2 1 B B
34 0 .0 17 3 0 C C
35 9 4 4 3 0 B A
36 9 4 4 3 0 B A
37 9 4 4 3 0 B A
38 9 4 4 3 0 B A
39 9 4 4 3 0 B A
40 9 4 4 3 0 B A
41 9 4 4 3 0 B A
42 9 4 4 3 0 B A
43 4 10 0 5 1 B B
44 6 11 0 3 0 B B
45 2 2 14 2 0 C C
46 1 2 11 5 1 D C
47 4 9 1 3 3 B B



Item Choices Given to Each Category
No. A B C D E

Intended Modal 
Category Choice

A1Ô8

48 8 9 1 1 1 A B
49 8 9 1 1 1 A B
50 8 9 1 1 1 A B
51 8 9 1 1 1 A B
52 8 9 1 1 1 A B
53 8 9 1 1 1 A B
54 0 12 3 4 1 B B
55 0 12 3 4 1 B B
56 0 11 3 5 1 B B
57 0 9 5 5 1 B B
58 0 11 3 5 1 B B
59 2 10 5 2 1 B B
60 3 9 5 3 0 B B
61 3 9 5 3 0 B B
62 0 1 11 8 0 D C
63 9 7 4 0 0 B A
64 11 3 6 0 0 A A
65 11 '5 4 0 0 A A
66 11 5 4 0 0 A A
67 11 5 4 0 0 B A
68 11 5 4 0 0 B A
69 11 3 6 0 0 A A
70 0 0 0 3 17 E E
71 0 0 0 3 17 E E
72 0 0 0 3 17 E E
73 0 0 0 3 17 E E
74 0 0 0 2 18 E E
75 0 0 0 2 18 E E
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Item Choices Given to Each Category Intended Modal
No. A B C D E Category Che

76 0 0 0 2 18 E E
77 0 0 0 2 18 E E
78 0 0 0 3 17 E E
79 0 0 0 2 18 E E
80 0 0 0 5 15 E E
81 0 0 0 5 15 E E
82 0 0 0 5 15 E Ë
83 0 0 0 5 15 E E
84 0 0 0 5 15 E E
85 0 0 0 5 15 E E
86 0 0 0 5 15 E E
87 0 0 0 5 15 E E
88 0 0 0 5 15 E E
89 0 0 0 5 15 E E
90 14 4 2 0 0 A A
91 16 3 1 0 . 0 A A
92 10 1 7 2 0 A A
93 10 1 7 2 0 A A
94 10 1 6 3 0 A A
95 10 1 6 3 0 A A
96 6 4 7 2 1 A C
97 6 4 7 2 1 A C
98 6 4 7 2 1 A C
99 6 4 , , 7 2 1 A C
100 6 4 7 2 1 A C
101 10 5 2 3 0 B A
102 9 5 3 3 0 B A
103 9 5 3 3 0 B A
104 9 5 3 3 0 B A
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Item Choices Given to Each Category Intended Modal
Ho, A B c D E Category Che

105 2 0 7 11 0 D D
106 2 0 7 11 0 D D
107 2 0 8 9 1 C D
108 2 0 6 11 1 C D
109 2 0 6 11 1 c D
110 2 0 6 11 1 c D
111 2 0 6 11 c D
112 0 0 2 14 4 D D
113 0 0 2 14 4 D D
114 0 0 2 14 4 D p

115 0 0 12 6 2 C C
116 11 0 1 7 1 A A
117 11 0 1 7 A A
118 11 0 1 7 1 A A
119 11 0 1 7 1 A A
120 11 0 1 7 1 A A
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COMPUTATION OF KQLMOGQROV-SMIRNQV D-MAX VALUES FROM DISTRIBUTION 

OF CATEGORY CHOICES FOR 13 ACTIVITIES BY 100 PUPILS IN U.K. TRIAL

f = number of subjects choosing each category'

Fo(x) = theoretical cumulative proportion of choices under null
hypothesis

S100(x) = cumulative proportion of observed choices 

D = maximum Fo(x) - S100(x)

** = significant at .01 level 

* = significant at .03 level 

N.B. Table of Critical Values of D in the Kolmogorov-Smirnov

One Sample Test (Siegel 1936) shows that for .01 level of 

significance D must be ^ 1.63 i.e. 1.63 = ).16

N 100

For .03 level D must be ^ 1.36 i.e. 1.36 = >.14

N 100

READING ABOUT OTHER COUNTRIES 

Categories

Like Dislike
Very Much Like Don't Know Dislike Very Much

a 112

f 7 63 21 9 0

Fo(x) .20 .40 . 60 .80 1.00

S100(x) .07 .70 .91 1.00 1.00

Fo(x)-S100(x) .13 .30 .31 .20 0.00

D-Max .31**



FILLING IN OUTLINE MAPS
A113

f 2 54 20 20 4

Fo(x) .20 .40 .60 .80 1.00

S100(x) .02 .56 .76 .96 1.00

Fo(x)-S100(x) .18 .16 .16 .16 0.00

D-Max .18**

COPYING MAPS

f 17 36 12 24 11

Fo(x) .20 .40 . 60 .80 1.00

S100(x) .17 .53 .65 .89 1.00

Fo(x)-S100(x) .03 .13 .05 .09 0.00

D-Max .13

STUDYING O.S. MAPS

f 10 26 36 21 7

Fo(x) .20 .40 .60 .80 1.00

S100(x) .10 .36 .72 .93 1.00

Fo(x)-S100(x) .10 .04 .12 .13 0.00

D-Max .13

MAKING WEATHER OBSERVATIONS

f 10 23 33 26 8

Fo(x) .20 .40 .60 .80 1.00

S100(x) .10 .33 .66 .92 1.00

Fo(x)-S100(x) .10 .07 .06 .12 0.00

D-Max .12
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DOING FIELDWORK NEAR THE SCHOOL

f

Fo(x)

30

.20
40

.40

22
.60

6

.80

2

1.00

S100(x) .30 .70 .92 .98 1.00

Fo(x)-S100(x) .10 .30 .32 .18 0.00

D-Max .32**

VISITS TO FACTORIES AND FARMS

f 48 32 13 5 2

Fo(x) .20 .40 .60 .80 1.00

S100(x) .48 .80 .93 .98 1.00

Fo(x)-S100(x) .28 .40 .33 .18 0.00

D-Max .40**

MAKING NOTES FROM TEXTBOOK

f 3 25 25 36 11

Fo(x) .20 .40 .60 .80 1.00

S100(x) .03 .28 .53 .89 1.00

Fo(x)-S100(x) .17 .12 .07 .09 0.00

D-Max .17**

ANSWERING QUESTION ON THE ATLAS

f 5 32 18 38 7

Fo(x) .20 .40 .60 .80 1.00

S100(x) .05 .37 .55 .93 1.00

Fo(x)-S100(x) .15 .03 .05 .13 0.00

D-Max .15*



SKETCH FROM PHOTO
Alls

f 27 22 16 28 7

Fo(x) .20 .40 . 60 .80 1.00

S100(x), .27 .49 .65 .93 1.00

Fo(x)-S100(x) .07 .09 .05 .13 0.00

D-Max .13

DRAWING MAPS

f 28 39 17 11 5

Fo ( x) .20 .40 .60 .80 1.00

S100(x) .28 .67 .84 .95 1.00

Fo(x)-S100(x) .08 .27 _ .24 .15 0.00

D-Max .27**

DRAWING GRAPHS AND CHARTS

f 21 51 14 12 2

Fo(x) .20 .40 .60 .80 1.00

S100(x) .21 .72 .86 .98 1.00

Fo(x)-S100(x) .01 .32 .26 .18 0.00

D-Max .32**

QUESTIONS ON THE BOARD

f 2 21 32 32 13

Fo(x) .20 .40 .60 .80 1.00

S100(x) .02 .23 .55 .87 1.00

Fo(x)-S100(x) .18 .17 .05 .07 0.00

D-Max .18**
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HEARING ABOUT PEOPLE FROM OTHER COUNTRIES

f 20 51 15 10 4

Fo(x) .20 .40 .60 .80 1.00

S100(x) .20 .71 .86 .96 1.00

Fo(x)-S100(x) 0.00 .31 .26 .16 0.00

D-Max .31**

WATCHING GEOGRAPHY FILMS

f 46 41 9 3 1

Fo(x) .20 .40 .60 .80 1.00

S100(x) .46 .87 .96 ' .99 1.00

Fo(x)-SlOO(x) . 26 .47 .36 .19 0.00

D-Max .47**
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APPENDIX 18

COMPUTATION OF SPEAMAN^S RHO FOR ACTIVITIES INCLUDED IN 

INVESTIGATION BY LONG (1971) AND U.K. TRIAL OF TEST

Alls

Activity Rank
d d^Long Study Present Study

a 1 1 0 0

b 4 2 2 4

c 2 3 -1 1

d 5 4 1 1

e 3 5 -2 4

f 7 6 1 1

g 6 7 -1 1

Id^ = 12

Rank Correlation Coefficient. RHO = 1 -

N3 - N

= 1 - 6 (12)
7 ^ - 7

rho = .79 (p 5 .05)
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APPENDIX 19

COMPUTATION OF D-MAX VALUES FROM OBSERVED DISTRIBUTION OF RANK 

CHOICES FOR FIVE SUBJECTS BY 100 PUPILS IN U.K. TRIAL

f = number of pupils assigning each rank.

Fo(x) = theoretical cumulative proportion under null hypothesis,

S100(x) = observed cumulative proportion

D = maximum [ f o ( x ) - S100(x)]

** = significance at .01 level

* = significance at .05 level

SCIENCE

RANKS

f 36 14 21 14 15

Fo(x) .20 .40 . 60 .80 1.00

SlOO(x) .36 .50 .71 .85 1.00

Fo(x) - S100(x) .16 .10 .11 .05 0.00

D-Max .16**

HISTORY

RANKS

Fo(x) -

f 27 27 16 10 20

Fo(x) .20 .40 .60 .80 1.00

S100(x) .27 .54 .70 .80 1.00

Sl00(x) .07 .14 .10 .00 0.00

D-Max .14*
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Fo(x) -

f

Fo(x)

S100(x)

S100(x)

D — Max

ENGLISH 

RANKS 

1 2

18

.20

.18

.02

20
.40

.38

.02

20
,60

.58

,02

28

.80

.86

.06

.06(NS)

14

1.00

1.00

0.00

Fo(x)

f

Fo(x) 

S100(x) 

S100(x) 

D - Max

1

GEOGRAPHY

RANKS

2

9

.20

.09

.11

. 1 1 ( N S )

24

.40

.33

.07

25

.60

.58

.02

24

.80

.82

.02

18

1.00

1.00

0.00

Fo ( x) -

MATHEMATICS

RANKS

32

f

Fo(x) 1.00

S100(x) 1.00

SlOO(x) 0.00
17**D - Max
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RAW SCORES TOGETHER WITH CALCULATIONS FOR MEAN & STANDARD

DEVIATION OF SETA ANTIC DIFFERENTIAL TEST IN U.K. TRIAL

RAW SCORES IN RANK ORDER

39 24 17 11 - 3

38 24 17 11 - 4

34 23 17 10 - 5

34 22 16 9 - 5

33 22 16 9 - 7

30 22 16 8 - 7

29 22 16 7 - 7

29 22 15 7 -10

29 22 15 7 -14

29 21 15 6 -14

28 21 15 6 -14

28 21 14 6 -24

28 21 14 5 -30

27 21 14 5

27 19 13 5

27 19 13 4

26 18 12 4

26 18 12 3

26 18 12 2

26 18 12 0

18 12 - 1

18 11 - 2

17
Range = 69

Max Poss. Range = 90



Commutation of Mean & Standard Deviation

Scores f d fd fd'

35 - 39 2 5 10 50

30 - 34 4 4 16 64

25 - 29 14 3 42 126

20 - 24 14 2 28 56

15 - 19 20 1 20 20

10 - 14 14 0 0 0

5 - 9 12 -1 -12 12

0 - 4 5 -2 -10 20

- 5 to -- 1 6 -3 -18 54

-10 to -- 6 4 -4 -16 64

-15 to -11 3 -5 -15 75

-20 to --16 0 -6 - 0 0

-25 to -21 1 -7 - 7 49

-30 to -26 1 -8 - 8 64

100 30 654

Mean AIA + i X c

Mean =

12 + 5 X (.3) 

12 + 1 .5  

13.50

Correction c = ^fd

c =

N

.30

A l Z i

sd = i X \ 2fd^ - Nc^

N - 1

= 5 X I 654 - 100(.09)

99

sd =

5 X 2.55 

12.76



A125

APPENDIX 21

HIGH & LOW GROUP MEAN SCORES TOGETHER WITH t-VALUES FOR 

FIFTEEN S0AANTIC DIFFERENTIAL SCALES IN U.K. TEST TRIAL



APPENDIX 21

HIGH & LQY/ GROUP MEAN SCORES TOGETHER WITH T-VALUES FOR 

FIFTEEN SEMANTIC DIFFERENTIAL SCALES IN U.K. TEST TRIAL

A126

** significance • .01

* significance : .05

SCALE GROUP
SCALE VALUES & 

NUI'ABER OF CHOICES MEANS
1 DIFFERS 
1 ENCE t-VALUE

\ +3 +2 +1 0 -1 --2 -3 i
i

useful Hi 18 8 1 0 0 0 0 2.63
I
11

Lo 2 5 14 2 2 1 1 _ .85 ! 1.78 6.34**

clear Hi 13 8 0 4 2 0 0 1.96 1

Lo 1 1 4 11 8 1 1 -.15 1 2.11 6.09**

interest Hi 18. 4 1 4 0 0 0 2.33
-ing

Lo 0 0 4 9 7 1 6 -.85 1 3.18 9.33**

alive 10 11 5 1 0 0 0 2.11 i
;

Lo 0 1 4 10 4 5 3 -.63 ' 2.74 7.27**

curious Hi 3 2 10 0 0 1 1.41 !

Lo i 3 0 4 17 3 0 0 r  '37 ' 1.04 2.76**

good Hi |lB 4 3 2 0 0 0 2.41 '

Lo I ° 1 10 11 4 1 0 .22 2.19 8.64**

beauti Hi 7 6 9 0 0 0 1.30
-ful !

Lo 1 0 3 3 10 5 3 3 -.41 1.71 5.20**

pleasur Hi
i

1 9 5 0 0 0 0 2.30
-able

Lo 0 0 4 7 11 3 2 -.70 3.00 11.54**

meaning ÎHi
i
I 13 7 4 3 0 0 0 2.11

-ful i 1 !
[Lo 1 0 3 7 9 1 2 5 —. 26 ! 2.37 6.28**

import L !
! 19 6 0 1 1 0 0 2.52

j

-ant
iLo I 3 4 5 8 2 2 3 : .26 2.26 5.79**



SCALE GROUP
SCALE VALUES & 

NUMBER OF CHOICES
I
iMEANS

DIFFER
ENCE t-VALUE

+3 4-2 4-1 9 -1 -2 -3 1

easy Hi 4 6 4 10 2 0 1 1

Lo 0 0 4 9 5 6 3 1 -.81 1.66 4.49**

valuable Hi 14 8 4 1 0 0 0
I
1 2.30

Lo 0 3 7 9 4 2 2 1 -.04 2.34 7.31**

attract Hi 4 5 10 7 0 1 0
j
1 1.11 I

ing 1
Lo 0 0 3 15 6 1 2 i -.41 1.52 5.07*»!

perfect Hi 5 9 4 9 0 0 0
(
1 1.37

!

I
Lo 0 0 4 12 6 3 2 1 - ' 5 2 1.89 5.91**1

influent Hi 4 8 3 11 0 0 1
!
1 1.04

-ial 1
i Lo 0 2 3 13 7 1 1 I -.19 1.23 3.51**

Al 27
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APPENDIX 22

MEAN & STANDARD DEVIATION FOR EACH OF FIFTEEN SE?AANTIC 

DIFFERENTIAL SCALES IN U.K. TEST TRIAL

a 129

SCALE MEAN S.D.

1. useful - useless 1.91 1.16

2. clear - unclear .99 1.48

3. interesting - boring .94 1.48

4. alive - dead .73 1.53

5. curious - indifferent .67 1.34

6. good - bad 1.61 1.27

7. beautiful - ugly- .35 1.27

8. pleasurable - painful .93 1.47

9. meaningful - meaningless 1.12 1.53

10. important - unimportant 1.75 1.53

11. easy - difficult .10 1.46

12. valuable - worthless 1.32 1.41

13. attracting - repelling .29 1.14

14. perfect - imperfect .34 1.32

15. influential - uninfluential .52 1.24
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APPENDIX 23

CORRELATION MATRIX FOR FIFTEEN SEIAANTIC DIFFERENTIAL SCALES

IN U.K. TEST TRIAL

8 10 11 12 13 14 15

1 1.00

2 .30 1.00

3 .41 .47 1.00

4 .42 .48 .59 1.00

5 .23 .14 .17 .04 100

6 .44 .40 .59 .52 .07 LOO

7 .19 .24 .35 .46 .14 .421.00

8. .50 .36 .56 .65 .09 .57 .41 1.00

9 .46 .35 .47 .55 .03 .49 .37 .661.00

10 .57 .37 .50 .47 .11 .55 .21 .59 .521.00

11 .18 .19 .22 .32-.08 .29 .30 .39 .35 .27 1.00

12 .57 .31 .48 .46 .15 .60 .34 .57 .42 .60 .271.00

13 .22 .21 .49 .50 .16 .37 .30 .50 .47 .30 .19 .29

14 .24 .22 .31 .44 .03 .40 .38 .47 .32 .34 .37 .35

15 .26 .13 .13 .14 .04 .30 .20 .25 .22 .39 .28 .29

SCALES

1. useful - useless

2. clear - unclear

3. interesting - boring

4. alive - dead

5. curious - indifferent

6. good - bad

7. beautiful - ugly

8. pleasurable - painful

9. meaningful - meaningless

10. important - unimportant

11. easy - difficult

12. valuable - worthless

13. attracting - repelling

14. perfect - imperfect

15. influential - uninfluential
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APPENDIX 24

DISTRIBUTION OF SCORES WITH CALCULATION OF MEAN & STANDARD

DEVIATION FOR ITETA ON ATTITUDE TO FOREIGN NATIONALITIES IN

U.K. TEST TRIAL

Scores 
(Number of 
favourable 
Adjectives)

Frequency
f

fx fx^

20 1 20 400

19 2 38 722

18 1 18 324

17 5 85 1445

16 1 16 256

15 10 150 2250

14 5 70 980

13 11 143 1859

12 12 144 1728

11 11 121 1331

10 13 130 1330

9 6 54 486

8 7 56 448

7 3 21 147

6 3 18 108

5 5 25 125

4 2 8 32

3 1 3 9

2 0 0 0

1 1 1 1
2 f = 100 Zfx =1121 = 13951

MEAN

MEAN

1121
100

11 .2

Ifx2 -(if)
"I 100

A133
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APPENDIX 25

COMPARISON OF MEAN SCORES IN HIGH & LOW GROUPS OF A RANK 

ORDER BASED ON NUMBER OF FAVOURABLE ADJECTIVES APPLIED 

TO FOREIGN NATIONALITIES BY PUPILS IN U.K. TEST TRIAL
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APPENDIX 23

COMPARISON OF MEAN SCORES IN HIGH & LOW GROUPS OF A RANK ORDER

BASED ON NUMBER OF FAVOURABLE ADJECTIVES APPLIED TO FOREIGN 
NATIONALITIES BY PUPILS IN U.K. TEST TRIAL

H i g h  Group (Top 2T/q) Lo w  Croup (Bottom 21%)

f = 27 Jfx = 423 = 6715 f = 27 Zfx = 177 f fx^= 1275

Mean = 15.67 Mean = 6.56

t (Edwards 1957) = 15.67 - 6.56

6715 - 423^)+/l275 - 177 \ 
27/ \ 27 y

27 (27-1)

9.11

88 + 115

702

9.11

.54

t = 16.9 (significance «^ .01)
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ADJECTIVES APPLIED TO EACH OF FIVE NATIONALITIES BY 

100 PUPILS IN U.K. TEST TRIAL
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COMPUTATION OF t-VALUES FOR MEAN NUMBER OF FAVOURABLE 

ADJECTIVES APPLIED TO EACH OP FIVE NATIONALITIES BY 100

PUPILS IN U.K. TEST TRIAL

BRITISH GERMANS

Mean = 3.95 Mean = 3.38

No. of 
Adject
ives f fx fx2

No. of 
Adject
ives f fx fx2

5 40 200 1000 5 36 180 900

4 25 100 400 4 19 76 304

3 27 81 243 3 19 57 171

2 6 12 24 2 9 18 36

1 2 2 2 1 7 7 7

0 0 0 0 0 10 0 0
5f= 100 2fx=395 2fx2=i669 2f= 100 2fx=338 2fx2=i418

= jZfx2 _ /2fx\
N  2f /

s = 11669 - /395V -V 100 v i o o y100 

s = 1.04

= I - /2fx\ ̂
K i f  /

= 11418 - /338\2
y  100 V100/

s = 1.66

t — Ml — M2

Sl2 4- S2^
N1 + N2 

3.95 - 3.38

1.042 + 1.662
V 100 100

a 137

t = 2.89 (significance :^.0l)



GERMANS 

Mean = 3.38

S.D. = 1.66

AMERICANS

Mean - 2.97

No. of 
Adject
ives f fx fx2

5 19 95 475

4 25 100 400

3 23 69 207

2 12 24 48

1 9 9 9

0 12 0 0
2f=100 2fx=297 2fx2=ii39

A138

Il139 /297V
“■\j 100 ■ IlOO/

s = 1.60

t = 3.38 - 2.97J1.662+ ŷ602
%00 IOÛ

t = 1.77 (not significant)

AMERICANS 

Mean = 2.97

S.D. = 1.60

CHINESE

Mean = 2.73

No. of 
Adject
ives f fx fx2

5 26 130 650

4 16 64 256

3 13 39 117

2 13 26 52

1 14 14 14

0 18 0 0
Xf=100 Zfn=213 Ifx2= l089



/273 ̂  

M O O '

t = 2.97 - 2.73
2 2 1.6 + 1.85

t =

100 100

.98 (not significant)

A139

CHINESE 

Mean = 2.73

S.D. = 1.85

CYPRIOTS

Mean = 2.13

No. of 
Adject
ives f fx fx

5 14 70 350

4 16 64 256

3 11 33 99

2 12 24 48

1 22 22 22

0 25 0 0

£f=100 2fx=213 Zfx^=775

t = 2.73 - 2.13

h.85^+ 1.79^

100 100 

2.50 (significance I«.05)
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OF TEN COUNTRIES ON THE BASIS OF AFFECTION BY 100 PUPILS

IN U.K. TEST TRIAL



APPENDIX 27

CALCULATIONS FOR KOLMOGOROV-SMIRNOV ONE SAJvIPLE TEST APPLIED TO THE 

DISTRIBUTION OF RANKS ASSIGNED TO EACH OF TEN COUNTRIES ON THE 

BASIS OF AFFECTION BY 100 PUPILS IN U.K. TEST TRIAL

f = number of pupils using each rank.

Fo(x) = theoretical cumulative proportion null hypothesis. 

S100(x) = observed cumulative proportion.

D = maximum ( f o ( x ) - S100(x))

** = significance at .01 level.

* = significance at .05 level.

Ranks for U.S.A.

a 141

1 2 3 4 5 6 7 8 9 10

f 19 31 25 8 5 2 4 2 3 1

Fo(x) .10 .20 .30 .40 .50 .60 .70 .80 .90 1.00

S100(x) .19 .50 .75 .83 .88 .90 .94 .96 .99 1.00

Fo(x)-S100(x) .09 .30 .45 .43 .38 .30 .24 .16 .09 0.00

D .45**

Ranks for China

1 2 3 4 5 6 7 8 9 10

f 0 3 3 12 10 12 11 18 25 6

Fo(x) .10 .20 .30 .40 .50 . 60 .70 .80 .90 1.00

S100(x) 0.0 .03 .06 .18 .28 .40 .51 .69 .94 1.00

Fo(x)-S100(x) .10 .17 .24 .22 .22 .20 .19 .11 .04 0.0

D .24**

Ranks for Malaysia

1 2 3 4 5 6 7 8 9 10

f 0 7 1 5 9 17 18 15 14 14



Fo(x) .10 .20 .30 .40 .50 ,60 .70 .80 .90 1.00
S100(x) 0.0 .07 .08 .13 .22 .39 .57 .72 .86 1.00

Fo(x)-S100(x) .10 .13 .22 .27 .28 .21 .13 .08 .04 0.0
D .28**

Ranks for Germany
1 2 3 4 5 6 7 8 9 10

f .10 9 12 18 17 7 6 6 6 9
Fo(x) .10 .20 .30 .40 .50 .60 .70 .80 .90 1.00

S100(x) .10 .19 .31 .49 . 66 .73 .79 .85 .91 1.00
Fo(x)-S100(x) 0.0 .01 .01 .09 .16 .13 .09 .05 .01 0.0

D .16**

Ranks for Brazil
1 2 3 4 5 6 7 8 9 10

f 1 4 5 11 17 23 17 15 4 3
Fo(x) .10 .20 .30 .40 .50 .60 .70 .80 .90 1.00

S100(x) .01 .05 .10 .21 .38 .61 .78 .93 .97 1.00
Fo(x)-S100(x) .09 .15 .20 .19 .12 .01 .08 .13 .07 0.0

D .20**

Ranks for Australia
1 2 3 4 5 6 7 8 9 10

f 19 22 31 17 7 0 2 0 2 0
Fo(x) .10 .20 .30 .40 .50 .60 .70 .80 .90 1.00

S100(x) .19 .41 .72 .89 .96 .96 .98 .98 1.00 1.00
Fo(x)-S100(x) .09 .21 .42 .49 .46 .36 .28 .18 .10 0.0

D .49**
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Ranks for Great Britain

1 2 3 4 5 6 7 8 9 10
f 48 21 12 8 6 0 2 0 0 3

Fo(x) .10 .20 .30 .40 .50 .60 • 70 • 80 .90 1.00
S100(x) .48 .69 .81 .89 .95 .95 .97 .97 .97 1.00

Fo(x)-S1G0(x) .38 .49 .51 .49 .45 .35 .27 .17 .07 0.0
D .51**

Ranks for Cyprus
1 2 3 4 5 6 7 8 9 10

f 3 1 8 15 16 15 14 11 7 10
Fo(x) .10 .20 .30 .40 .50 • 60 • 70 • 80 .90 1.00

S100(x) .03 .04 .12 .27 .43 .58 .72 .83 .90 1.00
Fo(x)-S100(x) .07 .16 .18 .13 .07 .02 .02 .03 0.0 0.0

D .18*•*

Ranks for Nigeria
1 2 3 4 5 6 7 8 9 10

f 0 2 1 3 5 10 13 25 27 14
Fo(x) .10 .20 .30 .40 .50 • 60 • 70 • 80 .90 1.00

S100(x) 0.0 .02 .03 .06 .11 .21 .34 .59 .86 1.00
Fo(x)-S100(x) .10 .18 .27 .34 .39 .39 .36 • 21 .04 0.0

D .39**

Ranks for Russia
1 2 3 4 5 6 7 8 9 10

f 0 0 2 3 8 14 13 8 12 40
Fo(x) .10 .20 .30 .40 .50 . 60 .70 • 80 • 90 1.00

S100(x) 0.0 0.0 .02 .05 .13 .27 .40 .48 . 60 1.00
Fo(x)-S100(x) .10 .20 .28 .35 .37 .33 .30 .32 .30 0.0

.37**
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APPENDIX 28
CALCULATIONS FOR KQLMQGQRQV-SMIRNQV ONE SAMPLE TEST 
APPLIED TO DISTRIBUTION OF RANKS ASSIGNED TO EACH OF 

TEN NATIONALITIES ON THE BASIS OF FEELINGS OF SIMILARITY 
BY 100 PUPILS IN U.K. TEST TRIAL
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APPENDIX 28

CALCULATIONS FOR KOLMOGOROV - SMIRNOV ONE SAIAPLE TEST APPLIED TO 
DISTRIBUTION OF RANKS ASSIGNED TO EACH OF TEN NATIONALITIES ON 
THE BASIS OF FEELINGS OF SIMILARITY BY 100 PUPILS IN U.K.

TEST TRIAL

f = number of pupils using each rank.
Fo(x) = theoretical cumulative proportion under null hypothesis. 

S100(x) = observed cumulative proportion.
D = maximum Fo(x) - S100(x).
** = significance at .01 level.
* = significance at .05 level.

Ranks for British
1 2 3 4 5 6 7 8 9 10

f 88 9 2 0 0 0 0 0 0 1
Fo(x) 10 20 30 40 50 60 70 80 90 100
S100(x) 88 97 99 99 99 99 99 99 99 100

Fo(x)-S100(x) JE.100
77
100 39100 El100

49
100 El100

29
100

18
100 _ _ 9100

0
100

D .78**

Ranks for Australians
1 2 3 4 5 6 7 8 9 10

f 6 41 34 13 4 1 0 0 0 1
Fo( x) 10 20 30 40 50 60 70 80 90 100
S100(x) 6 47 81 94 98 99 99 99 99 100

Fo(x)-S100(x) 4
TOO EL100 51

100
54
100

48
100

39
100

29
100

19
100

9
100

0
100

.54'
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Ranks for Americans

1 2 3 4 5 6 7 8 9 10
f 3 38 31 15 5 4 2 2 0 0

Fo(x) 10 20 30 40 50 60 70 80 90 100
SlOO(x) 3 41 72 87 92 96 98 100 100 100

Fo(x)-S100(x)
100 El100

42
100 EL100 E2

100 EÂ100
28
100

20
100

10
100

0
100

D .47**

Ranks for Germans
1 2 3 4 5 6 7 8 9 10

f 3 8 17 36 12 9 7 2 2 4
Fo(x) 10 20 30 40 50 60 70 80 90 100

S100(x) 3 11 28 64 76 85 92 94 96 100
Fo(x)-S100(x) 7

100
9

100
2

100 El100
26
100 __21100 100

14
100

6
100

0
100

D

Ranks for

.26**

Cypriots
1 2 3 4 5 6 7 8 9 10

f 0 2 6 9 17 16 16 14 14 6
Fo(x) 10 20 30 40 50 60 70 80 90 100

S100(x) 0 2 8 17 34 50 66 80 94 100
Fo(x)-S100(x) 10

100
18
100

22
100 100

16
100 JO.100

4
100

0
100 __A100

0
100

.23
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Ranks for Brazilians

1 2 ? 4 5 6 7 8 9 10
f 0 1 2 9 18 16 11 23 16 4

Fo(x) 10 20 30 40 50 60 70 80 90 100
S100(x) 0 1 3 12 30 46 57 80 96 100

Fo(x)-SlOO(x) 10
100 _I9100

27
100

28
100

20
100

14
100 -11100

0
100

6
100

0
100

D .28**

Ranks for Malayans
1 2 3 4 5 6 7 8 9 10

f 0 0 1 4 11 22 25 15 16 6
Fo(x) 10 20 30 40 50 60 70 80 90 100

S100(x) 0 0 1 5 16 38 63 78 94 100
F0(x)-S100(x) 10

100
20
100

29
100 100

.

100
22
100 100

__2
100 100

0
100

D .35**

Ranks for Russians
1 2 3 4 5 6 7 8 9 10

f 0 0 3 8 21 11 9 10 12 26
Fo(x) 10 20 30 40 50 60 70 80 90 100

SlOO(x) 0 0 3 11 32 43 52 62 74 100
Fo(x)-S100(x) 10 20 27 29 18 17 18 18 16 0

100 100 100 100 100 100 100 100 100 100

.29**
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Ranks for Chinese

1 2 3 4 3 6 7 8 9 10
f 0 1 2 5 8 12 17 11 17 27

Fo(x) 10 20 30 40 50 60 70 80 90 100
S100(x) 0 1 3 8 16 28 45 56 73 100

Fo(x)-S100(x) -10100
19
100

_J7
100

_12
100 100

_li
100

25
100

24
100

17
100

0
100

D .34**

Ranks for Nigerians
1 2 3 4 5 6 7 8 9 10

f 0 0 2 1 4 9 13 23 23 25
Fo(x) 10 20 30 40 50 60 70 80 90 100

S100(x) 0 0 2 3 7 16 29 52 75 100
Fo(x)-S100(x) -10

100
20
100

28
100 100 100 100 -É1100

28
100 -11100

0
100

.44**



a 149

APPENDIX 29
COMPUTATION OF SPEARJ.IAIi ' S RHO FOR RAÎ KS PRODUCED ON 

BASIS OF AFFECTION & SIMILARITY BY 100 PUPILS 
IN U.K. TEST TRIAL



COMPUTATION OF
APPENDIX 29 

SPEARIÆAN’S RHO FOR RANKS PRODUCED ON BASIS OF
AFFECTION & SIMILARITY BY 100 PUPILS IN U.K. TEST TRIAL

RANK ORDER RANK ORDER
COUNTRIES NATIONALITIES AFFECTION SIMILARITY d

GREAT BRITAIN BRITISH 1 1 0 0
AUSTRALIA AUSTRALIANS 2 2 0 0
U.S.A. AMERICANS 3 3 0 0
GERMANY GERMANS 4 4 0 0
CYPRUS CYPRIOTS 5 5 0 0
CHINA CHINESE 6 9 3 9
MALAYSIA MALAYANS 7 7 0 0
BRAZIL BRAZILIANS 8 6 2 4
N IG E R IA NIGERIANS 9 10 1 1
RUSSIA RUSSIANS 10 8 2 4

Also

Rank Correlation Coeff: rho = 1 - 6 2d'

ld^=18

n^- n
= 1 - 6 X 18

990
= .89 (significance -.01)
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INFORMATION SHEET FOR SERVICE CHILDREN'S SCHOOLS 
ADMINISTERING REVISED TEST IN MAIN INVESTIGATION



A152APPENDIX 30
IN FO RM ATIO N SH EET FOR S E R V IC E  C H IL D R E N ’ S SCHOOLS A D M IN IS T E R IN G  

R E V IS E D  T E S T  I N  M AIN IN V E S T IG A T IO N  

A D M IN IS T R A T IO N  O F THE E . T . G . L .  FORM A

C o n c e r n i n g  t h e  R e s e a r c h

T h e  s t u d y  i s  c o n c e r n e d  w i t h  t h e  e f f e c t s  o f  m o b i l i t y  u p o n  

g e o g r a p h i c  l e a r n i n g .  B r i e f l y ,  t h e  h y p o t h e s i s  u n d e r l y i n g  t h e  r e s e a r c h  

i s  t h a t  f u n d a m e n t a l  a n d  p e r v a s i v e  a s p e c t s  o f  g e o g r a p h i c  l e a r n i n g ,  

i n c l u d i n g  v o c a b u l a r y ,  g r a p h i c a c y ,  s p a t i a l  v i s u a l i s a t i o n  a n d  o r i e n t 

a t i o n  m a y  s h o w  p o s i t i v e  s e n s i t i v i t y  t o  e n v i r o n m e n t a l  e x p e r i e n c e  g a i n e d  

a s  t h e  r e s u l t  o f  g e o g r a p h i c a l  m o b i l i t y .  T h e  S e r v i c e  c h i l d  w h o  h a s  t o  

r e o r i e n t a t e  h i m s e l f  t i m e  a n d  t i m e  a g a i n  i n  n e w  s u r r o u n d i n g s  a n d  w h o  

h a s  e x p e r i e n c e d  c o n t r a s t i n g  c l i m a t e s  a n d  l a n d s c a p e s  m a y  p e r f o r m  b e t t e r  

t h a n  h i s  s t a b l e  c o u n t e r p a r t s ,  i n  a  t e s t  w h i c h  s a m p l e s  n o m o t h e t i c  

a s p e c t s  o f  g e o g r a p h y .  H e  m a y  a l s o  h a v e  m o r e  t o l e r a n t  a t t i t u d e s  t o w a r d s  

f o r e i g n e r s ,  s t r o n g e r  i n t e r e s t  i n  g e o g r a p h y  a s  a  s u b j e c t  a n d  h a v e  m o r e  

c l e a r l y  d e f i n e d  m e n t a l  m a p s  o f  c o n t i n e n t a l  a n d  g l o b a l  s e t t i n g s .  I n  

o t h e r  w o r d s  h i s  p e r f o r m a n c e  i n  r e l a t i o n  t o  t h a t  o f  l e s s  m o b i l e  c h i l d r e n  

m a v  p r o v e  t h a t  t r a v e l  i n d e e d  ' B r o a d e n s  t h e  m i n d ' .

I n f o r m a t i o n  C o n c e r n i n g  t h e  P u p i l s  T a k i n g  P a r t

F o r  a l l  r e q u i r e d  i n f o r m a t i o n ,  o t h e r  t h a n  a n  i n t e l l i g e n c e  r a t i n g ,  

r e l i a n c e  i s  b e i n g  p l a c e d  u p o n  s e l f - r e p o r t i n g  b y  t h e  p u p i l s .  T h e  f r o n t  

c o v e r  o f  t h e  t e s t  a n s w e r  b o o k l e t  s e t s  o u t  t h e  r e q u i r e m e n t s  a n d  t h e  

i n v i g i l a t o r  c a n  a s s i s t  p u p i l s  a n d  e n s u r e  t h a t  t h e y  g i v e  t h e  i n f o r m 

a t i o n  r e q u i r e d .  I t  i s  p a r t i c u l a r l y  i m p o r t a n t  t h a t  t h e  r e c o r d  o f  s c h o o l s  

b e  s e t  o u t  f u l l y ,  f o r  t h i s  p r o v i d e s  t h e  m e a s u r e  o f  m o b i l i t y .



A153Pupils will not be aware that intelligence ratings are called 
for and these should be entered after the test session.

Administration of the Test
It is requested that the test be given at the start of the 

Autumn Term and that completed Answer Booklets be posted to Bath 
University to arrive in early October.

In order to minimize disruption of teaching programmes the test 
is intended for the whole third year group in each school. There 
should be enough copies of the test but if for any reason a class 
has to be excluded it is requested that this be one from the middle 
band of ability rather than from the upper or lower levels.

The test time is 1 hr & 30 minutes.

I n v i g i l a t i o n  -  S c h e d u l e

Time Have pupils seated as for examinations, then issue Question
& Answer Booklet. Explain very briefly that they are taking 

10 part in a research project and that while results will not
Mins. affect their school record they should make their best effort.

Go through the section on the cover of the Answer Booklet 
which is headed FOR THE STUDENT and stress the importance of 
schools attended.

Ensure that all taking part understand that answers are to be 
Approx. entered only in the Answer Booklet. Instruct pupils to leave
20 the Question Booklet face down and to open the Answer Booklet.

Mins. The first few questions are set out there and pupils should
answer these, stopping only when they reach the heading 
INSTRUCTIONS FOR MAIN TEST.



A154Time IVhen it is obvious that all pupils have finished the first
section, give permission for all pupils to open the Question 
Booklet and start the main test. Tell them they have one 
hour and that this will be sufficient without need for

60 haste.

Mins. Stop all work after 1 hour and collect all answer booklets.
Question booklets should be collected separately. The latter 
are no longer required and should be destroyed.

After the Test
It is most important that a measure of general ability be avail

able. To have an intelligence test administered for all pupils would 
add enormously to costs and to demands upon the time of pupils and 
staff. However, on the basis of 11+ selection results it should be 
possible for schools to categorise each pupil as being Below Average: 
Average: Above Average. <85
85 - 115 >115

On the basis of NFER V.R. Scores Impending upon the organisation 
of the individual schools, direct reference to 11+ results will not 
always be needed. If 'broad-banding* has been adopted, the categori
sation is likely to have been conducted by the same criterion.

A »/in the appropriate part of the panel on the Booklet cover is 
all that is required.

e.g. MFER I 85 85-115 ‘ 115 1' V  !



A155This information will he treated as confidential, and as with 
the other details concerning those taking part, it will be used 
sol(%r in the allocation of pupils to categories for statistical 
analysis.

Return of the Answer Booklets
The Answer Booklets should be returned to:

R. Dutton,
School of Education (Research),
University of Bath,
Claverton Down,
BATH.

THANK YOU FOR YOUR COOPERATION.
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MARKING KEY FOR R E V IS E D  T E ST



APPENDIX 31 
MARKING KEY FOR REVISED TEST

A157

AFFECTIVE ITEMS Scored as for Draft Test (Marking Key in Appendix 5) 
COGNITIVE ITEIÆS

1. No 17 is Gt. Britain 24. Letter D is Nigeria
2. No 18 is Norway 25. Letter J is USA

3. No 20 is Sweden 26. Letter C is Gt. Britain
4. No 19 is Finland 27. Letter H is Australia
5. No 15 is Poland 28. Letter A is Cyprus
6. No 14 is East Germany 29. Letter B is Germany
7. No 13 is West Germany 30. Letter G is Malaysia
8. No 12 is Denmark 31. Letter I is Brazil
9. No 11 is Netherlands 32. Letter E is Russia
10. No 10 is Belgium 33. Letter F is China
11. No 21 is France
12. No 22 is Spain 34. Cold Water->Fish -+Birds
13. No 23 is Portugal
14. No 9 is Switzerland 35. Letter D
15. No 1 is Albania 36. Letter E
16. No 16 is Italy 37. Letter F
17. No 7 is Czechoslovakia 38. Letter C
18. No 8 is Austria 39. Letter A
19. No 6 is Hungary 40. Letter B
20. No 4 is Roumania 41. Letter G
21. No 5 is Yugoslavia 42. Letter H
22. No 3 is Bulgaria
23. No 2 is Greece



45. A (b) c D 71. A B ©  D E A 1 5 8
44. A B (c) D 72. A B C (d ) E
45. A @  C D 73. A ( D  C D E
46. W @  Y Z 74. A B C ( d )  E
47. (a) B C D 75. A B @  D E

76. (T) B C D E

48. Number 7 77. A C D E
49. Number 1 78. A B D E
50. Number 10 79. A B C E
51. Number 8
52. Number 4 80. A B C E
53. Number 5 81. A B C D ^

82. @  B C D E

54. (?) F 83. (A) B C D E
55. F 84. A B C  @  E
56. T 85. A B C @  E
57* ^ 86. @  B C D E
58. T @  87. A (b) C D E

88. A B (C“) D E59. T 0
60. T (F) 89. A  (B) C D E
61. 0  F

62. A 0  C D 90. 0  B C D E

63. A ®  C D
64. A B ©  D 91. B B C ®  E

65. A B C ©
66. V/ X (T) Z 92. A (b) C D
67. \'I X 0  Z 93. 0  B C D

68. A (B) C D 94. A B ©  D
69. A (b) C D 95. A B C (D)

70. 0  B C D E



96. A B C © E
97. A B © D E
98. A B C D
99. A @) c D E
100. ®  B c D E
101. 0 # NO
102. ( Y ^ NO

103. YES
104. (Y0) NO

105. A @ C D E
106. 0  B c D E
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107. Sicily
108. Hong Kong
109. Malaysia
110. Denmark
111. Egypt

112. Tropics Malaria Mosquito Net
113. Peak Pass Ravine Gorge
114. Olives Med^ Oranges Grapes

115. A B © D

116. A B C ® E

117. A B © D E
118. A B © D E
119. A B c D
120. A (D c D E
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APPENDIX 32
COMPUTER FILE. RAW DATA AND BREAKD0TO5 ON TQTALCOG 

GEOGATT, & FORATT



* Â.


