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STA TE:MENT CONCERNING RESEARCH MATERIALS AND RESOURCES 

This study has used a variety of instruments and activities in order to develop and 

pursue its hypotheses. Any person who seeks to verify data which are contained in 

this study, especially concerning the survey undertaken and reported on in Chapter 

One can do so. The procedure to do so would involve contacting the Education 

Faculty of the Northern Territory University. In this way interested researchers can 

be put in touch with the writer of this thesis. Copies of the relevant material are 

kept in my files. Bona fide researchers may access the survey materials, presented 

as survey proforma. 
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Abstract 

Students undertaking activities outdoors in Northern Territory schools are exposed to 

potential hazards because of its geography. The predominant hazards with potential for 

ill-health or injury are: accumulated damage to the body (including skin cancer) by 

prolonged exposure to solar radiation; and thermoregulatory dysfunction (including 

heat stress), where a number of contributory factors could lead to the breakdown of the 

body's ability to keep its internal temperature safely regulated. These hazards exist due 

to the region's equatorial proximity. The consequences of the history of immigration by 

fair-skinned people into the region show that they are naturally unendowed with 

protective physiological and behavioural characteristics. 

To find out how these hazards may affect the health and well-being of students, a 

survey was carried out to fmd evidence of the incidence of solar- or heat-related injuries 

or illnesses. Factors under consideration included gender, age, race or skin type, time of 

day and location, and signs and symptoms noted related to heat or sun. 

In the study the climatic specifics of the geography of the region are presented, and an 

investigation of climatic change is undertaken. The effect of solar radiation upon 

adolescents is considered, including sociological and attitudinal responses to efforts to 

demonstrate 'sunsafe' behaviours. The literature search established that this is a major 

area of concern because of the image that being out in the sun and getting a tan has in 

the mind-set of Australian adolescents. 

An historical investigation of Northern Territory curricular development activities is 

undertaken in Physical Education. The evidence is that climatic factors are not 

incorporated into curricular materials in the Northern Territory. Curriculum writers 

failed to acknowledge the climatic needs of the region in any official documentation. 

Physical Education teachers have a responsibility of 'duty of care' (as for all teachers 

and educational administrators) for students undertaking activities in schools. Putting 

students into potentially hazardous situations could have ethical, moral and ultimately 

legal ramifications. Teacher education units in 'School Law' is a way of enabling 

teachers to possess an understanding of their responsibilities. 

There are curricular materials available prepared for use in schools, interstate, but there 

is a dearth of these in the Northern Territory. Recommendations seek to provide a safer 

and more appropriate work area and work habits for Northern Territory school students, 

and in areas with similar climates. 
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A Personal Statement and Purpose of the Study 

This study is being undertaken in Darwin, in the Northern Territory of Australia. It 

intends to examine an essential element of educational practice at the macro

contextual and micro-contextual levels (Schwab 1969}, and investigate how this has 

been and is being dealt with, and ought to be dealt with into the future years. It is 

about geography and physical activity. The major element under consideration is 

the learning setting in which educational practice takes place. If outdoors, for any 

reason, does climate as a component of the geographical environment present 

reasons for concern to the health and well-being of the teachers and learners? What 

are these features which have the potential to cause concern? How do the 

developers, writers and implementers of curriculum acknowledge environmental 

constraints in their material? 

Definitions 

I have suggested in the sub-title to this study that the 'environment' may "intrude 

upon outdoor activity". This sub-title further suggests that these environmental 

factors may be "impositional". The 'environment' is defined by the Macquarie 

Dictionary (2nd Edition, 1987) as "the aggregate of surrounding things, conditions 

or influences; the particular influences on personal development as work 

conditions, and so on." The Collins Dictionary (Australian Edition, 1982) defines it 

as "the external surroundings in which a plant or animal lives, which influence its 

development and behaviour". 'Intrusion' has synonyms like intervention, insertion, 

interpenetration, obtrusion, interference, infiltration, and more, with the sense of 

being untimely or inopportune, inept or unsuitable. The Macquarie Dictionary 

defines 'intrusion' as being "the forcing of extraneous matter ... into some other 

formation", while the Oxford English Dictionary defines it as meaning "the action 

of thrusting or forcing in, or fact of being thrust in, where there is no right or title". 

The Collins considers the verb intrude as "to put forward or interpose abruptly and 

without invitation". 

In each of these there is the sense of an outwards force moving inwards or inside, 

insidiously, and unwanted. The condition rendered is unfavourable and detrimental. 

To human life, it can be the cause of illness and discomfort, and indeed, as this 
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study progresses the consequences may be seen to result in premature death if 

untreated or in sufficient quantity. There is an abstract sense of movement and 

direction implied in climatic factors being imposed into organic physiology, the life 

patterns and life structures of existence and function. Specifically in humankind, 

the lethal aspects of climate to be dealt with in this study are solar radiation and 

thermoregulation in secondary school-aged students, adolescents. 

Solar radiation is external, originating from the sun. Its wavelengths have 

penetrative energy into organisms' soft tissue until absorbed or blocked by 

impenetrable matter, such as dense dermal cells, or hard tissue such as bone. 'Solar 

actinism' is that property of the sun's rays by which chemical, and biochemical, 

changes are produced (Macquarie Dictionary). These effects on human tissue tend 

to be chronic, exposure events accumulating throughout childhood and adolescence, 

presenting themselves generally in the late teens and throughout adulthood. 

'Erythema' (abnormal inflammation of the skin, according to the Macquarie, such as 

sunburn) can occur within a few minutes, but several repeated episodes upon a 

similar region of the body can demonstrate an inevitable consequence of permanent 

skin damage and probable carcinogenesis (inception and growth of cancer, 

Macquarie) in fair-skinned people, and to a far lesser extent, Aborigines. 

The commonest working definition of who is considered to be Aboriginal ts 

presented by Harris, Malin, Murray and Ngarritjan-Kessaris in 'Perspectives on 

Teaching Aboriginal Children in Darwin Primary Schools' (1992). "An 

Aboriginal/forres Strait Islander is a person who: is descended from the 

Aboriginal/forres Strait Islander inhabitants of Australia; identifies as such; and is 

accepted by the community in which he or she lives as an Aboriginal/Torres Strait 

Islander person". The Minister for Aboriginal Affairs, Mr Tickner, is quoted (p.3) as 

saying that this definition was endorsed by the Federal Government in 1987. 

In terms of skin colour people of full Aboriginal descent are considered by Elkin 

(1974, p.4) as having "chocolate-brown skin which appears black when sunburnt and 

unwashed". In the contemporary era however, according to the 'working definition' 

cited earlier, skin colour may vary considerably, depending upon parental heritage 

and residency. Many Aborigines in Australia who are accepted as such are quite fair 

in complexion. For the purposes of this study, Aboriginal children are those who 

have lived most of their lives in the Northern Territory, and are considered to be of 

full Aboriginal descent. Their skin contains high levels of protective melanin which 

gives them their colour, and therefore low incidence of skin cancer (Durling 1989, 
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p.175). This crucial factor is considered in detail in Chapter Three where they are 

compared with 'fair-skinned' people, predominantly of British or European descent, 

who have considerably less protective melanin. 

Fair skinned people and people of full Aboriginal descent are examples of either end 

of the skin colour spectrum residing in the Northern Territory. Many cultures with 

many different ranging skin tones live in this region. These include Europeans, due 

to colonialisation within the past one hundred and fifty years, many Asian groups 

due to the region's proximity to South-east Asia, and the original inhabitants, 

Aborigines (Elkin, pp.5-15), migrants for some forty or more thousand years (Powell 

1988, pp.21-37, 109-120). 

Throughout the document 'ultraviolet radiation' can be abbreviated in a number of 

ways, according to the institutions attended or emphases sought by the authors of the 

texts under consideration: UVR, UV or, if considering the specific range of actinism 

within solar irradiance, UV-A, UV-B or UV-C. 

'Surface albedo' is a term used to describe the ratio of light reflected by a surface to 

that received by it. This phenomenon will be studied as part of Chapter Two's 

considerations of locations, and the body's exposure to ultraviolet radiation from all 

directions. 

The effects of sunlight on skin may be to initiate the growth of a naevus, which is 

any pigmented blemish on the skin, such as a birthmark or a mole. 

'Thermoregulatory failure', which may also be termed 'thermal dysfunction', most 

often occurs as an acute episode, where there has been poor preparation and 

protection from a hot environment, during intense activity. But it also can develop 

chronically, where an individual does not adequately care for him or herself over 

several days of exposure to heat without cooling, shading or hydration. The stress 

placed upon the body's thermoregulation may be termed 'thermal stress'. 

Dysfunction is a malfunctioning, especially as it relates to a body structure. 

In this personal statement a judgement is proposed, that the European cultural 

heritage may be considered culpable for the numerous injuries and deaths resulting 

from colonialistic activities undertaken in early Australian history. As the study 

progresses, it will be seen that white-skinned races are not naturally suited to living 

in this region. An outcome of expansionist colonial activities are high levels of skin 
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cancer, the increased risk of thermoregulatory stress, and other regional ills. 

Cultural attitudes of the recent modem era see the prevalence of the 'bronzed 

Aussie image', the heavily-tanned lifesaver on the white sands of Coolangatta in 

Queensland, together with bikinied girls, as the epitome of good health and active 

Australian lifestyles. It is only within these recent years that medical and health 

authorities have alerted the population to the inherent risks of participating regularly 

in this lifestyle. The risks are premature ageing, and a variety of skin cancers, the 

most virulent causing death. 

Why study this topic? Because of the great influence the geography has on the 

lifestyle of everyone who lives in Darwin and in the Northern Territory there 

appeared to be every good and worthwhile reason to study it. The need to 

substantiate practice led to a need to search the literature. This search revealed that 

there were gaps. Taking the opportunity to fill them would enable an aspect of 

educational practice in the Northern Territory, to be enlightened and improved. 

This particular adopted approach, within the sphere of educational practice, is 

unique. There have been a number of research studies undertaken at a very intense 

medical level, especially in the area of thermoregulation, where sports medicine 

experts and exercise physiologists overseas especially have produced a great deal of 

empirical data on the topic. Within the past few years, an increasing awareness has 

been made of the hazards of excessive exposure to the sun's rays, especially by 

Australian dermatologists, oncologists and epidemiologists; especially Australian 

because Australia has, according to the Executive Summary in the National Health 

and Medical Research Council's 'Health Effects of Ozone Layer Depletion' (1989, 

p. v), and Dr Robin Marks' 'Possible Effects of Increased Ultraviolet Radiation on 

the Incidence of Non-melanocytic Skin Cancer' (1989, p.70), by far the highest 

incidence of skin cancers in the world. 

The study intends looking at these areas of concern from an educator's perspective, 

seeking to clarify the issue of safe teaching while outdoors in this climate. A 

starting point could be to identify and establish myself as a teacher of Physical 

Education and a student of Curriculum Development and Philosophy to the reader. 

If, however, that is considered superfluous, it would be preferable for the reader to 

skip or scan quickly through the next couple of pages, which tend to focus briefly 

on me. I do this intentionally, however. The scene is set wherein each person who 

lives and teaches in Darwin, and the Northern Territory, must come to grips with the 
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fact of this climate's severity. Personalised confrontations with problems of 

teaching outdoors are exemplified, as the Introduction proceeds. 

I am a post-graduate student at the Northern Territory University. Two years prior 

to commencing this study I completed my Bachelor of Education degree at that 

institution (known then as the Darwin Institute of Technology). I came away from 

those studies imbued with an interest and enthusiasm for curriculum philosophy and 

methodology. 

At that time, I was teaching full-time at a non-government school in Darwin, the 

capital and largest city of the Northern Territory. I continued to teach at that school, 

but in the second year of undertaking this Research Project, I elected to reduce my 

teaching hours to pursue the research activities more thoroughly. 

I had the responsibility of coordinating and running the school's secondary Health 

and Physical Education program for six years, including a fairly extensive after

school and inter-school program of activities, as Sportsmaster. I coordinated them 

by fmding out what was available in the community of regional schools and, having 

endeavoured to procure the services of a willing parent or teacher to wear the new 

cap of coach, advertised the fact of its availability to students. More often than not 

there were few takers from within the ranks of the school's small secondary 

contingent There was no compulsion for them to undertake these activities, and for 

most, it was quite an effort to become involved. Time and again, the excuse was 

offered that it was too hot. With this excuse being often repeated, and the heat 

being very apparent to Physical Education teachers as well, the desire to pursue this 

study, while initially personal, became increasingly well-founded for the sake of 

fellow teachers and the students under care and supervision. 

Undertaking daily lessons in Physical Education, I became increasingly aware of, 

and thoughtful about, the environment in which these learning activities were being 

undertaken. While most children persisted with all aspects of the activities, it was 

clear that some children would soon appear listless or restless, complaining often 

about the heat and humidity, and generally demonstrating and verbally effusing 

rather negative feelings about physical activity, especially during the hot, humid wet 

season terms. It has been suggested above that Physical Education teachers present 

collectively as a group of practitioners coming to grips with a strongly persuasive 

community, with clear social and cultural attitudes and directions. As we respond 

to these attitudes through our teaching practice, we demonstrate a sensitivity to 
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being aware of what is right and worth-while in our teaching. We ought also to 

demonstrate a sensitivity to the needs and well-being of each individual; of that 

individual's comfort and security. But it is not always that simple. When we 

consider the context in which we teach, a great deal must go on in preparing for 

what we teach, and how we will teach it, which will reflect the appropriate needs 

and requirements for that community. 

From time to time a fellow teacher or acquaintance would return from a visit to a 

doctor, having had a mole or similar skin blemish checked, often cut out for further 

examination. There did not appear to be any discrimination amongst such people, 

as to whom were most susceptible, apart from these being examples of folk 

generally having led healthy, active, outdoor lifestyles. 

My interest as a professional to fmd out more about this problem was spurred on by 

school students informing me of moles that they had had removed by their family 

doctor for pathological examination. If school-aged students were succumbing to 

such apparent evidence of illnesses which could be directly related to undertaking 

activities outdoors during school-time in this region, much more was required to be 

known. That is the purpose of this study. 

xvi 



Introduction 

A CONCEPTUAL FRAMEWORK 

The conceptual framework around which the thesis will be developed forms the 

chapter headings. Presented on p.6 is a diagram (Figure 1) which is a schematic 

version of the text to follow. 

The First Chapter, 'A Problem of Adolescent Health in Northern Territory Schools' 

seeks to ratify the concern noted in the 'Personal Statement and Purpose of the 

Study'. Evidence is collected in the form of a survey, the results presented in figure 

format and considered, that adolescents are indeed experiencing conditions of ill

health from the heat and sun directly as a result of participating in school-based 

educational activities outdoors, notably Physical Education, while attending 

Northern Territory schools. 

Chapters Two, Three, Four, Five and Six each examine the literature from a number 

of different disciplines, each of which contributes to the overall context and 

direction of the study. 

Chapter Two, 'Geography: Location and Climate of the Northern Territory', details 

the location of Darwin and the Northern Territory from global and Australian 

perspectives, then proceeds to look at the study of existing and developing states of 

knowledge of environment and climate, both from the global setting and then more 

specifically the Territory setting. It looks for those factors which may relate to the 

health and well-being of adolescents while outdoors, and subsequently influence 

educational practice. This cannot be a climatological text, nor claim to be a 'stand

alone' authority on this topic. But reading existing literature and undertaking 

research inquiries are activities which have a necessary place in this study in which 

the researcher can elicit and present significant data, concepts and implications. 

Darwin is located at the most northerly tip of the Territory and has a close proximity 

to the equator. The influence of subsequent environmental factors upon its climate, 

trends and change, need to be discussed in terms of their being 'obtrusive', 

'impositional' or 'intrusive'. Those factors include rainfall, temperature, humidity, 
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season, the relationship of proximity to the equator, the comfort factor of the 

workplace, exposure to solar radiation, trends in ultraviolet increases due to the 

slow depletion of the ozone layer, the nature of the arena in which physical activity 

is undertaken, and more. 

These environmental factors can only be considered unfavourable and detrimental if 

they can be shown to contain elements which are proven hannful, even hazardous, 

in that they cause distress and injury to children's and adolescents' physiology. Are 

they? In subsequent light, the need for this inquiry may find considerable 

justification. Physiological responses due to thermoregulatory stress and solar 

actinic radiation are examined and explained in Chapter Three. An examination is 

made of available literature which looks at the current attitudes underlying 

adolescents' views of 'youth sun culture',  and their responses to attempts at 

educative programs, including popular mass media images. 

The Fourth Chapter reviews the development of curricular materials prepared for 

Physical Education in the Northern Territory. While taking a brief overview of the 

history of the relatively young Northern Territory Department of Education, it is 

important to examine some problematical elements of the nature of historical 

research and methodology in education. Did Departmental directives or policy note 

anywhere the nature of the environment? If so, how was environment 

acknowledged, and with what response? More specifically, what Physical 

Education curriculum documents were first produced in the Northern Territory, by 

whom, and with what procedures? What macro-contextual considerations did they 

encounter during their deliberations in developing curricular materials? As Physical 

Education in the Northern Territory is examined, some problems in terms of 

philosophy, practice and direction are encountered. The question posed at the 

conclusion of Chapter Four provides a continuum through Chapter Five for a brief 

historical overview of the incorporation and implementation of Physical Education 

into the Northern Territory Departmental curriculum, following its early days under 

the Commonwealth Teaching Service, into a Department in its own right, with the 

mandate to develop its own curricula. 

If children undertaking physical activity in schools are being subjected to climatic 

conditions which allegedly have the potential to cause injury or ill health, the 

concern is raised in Chapter Five that ethical and moral standards of educational 

practice by teachers in schools as government agents may be at risk. The history of 
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the nature and extent of legal responsibilities and liabilities are discussed in this 

chapter. 

Curricular materials available from interstate are examined in Chapter Six. These 

are, in the main, produced and provided by State Anti Cancer authorities. While 

they are presented for critique, it is worth while examining the background to the 

production of these materials by these councils. To what extent have trained and 

experienced teachers been involved in their production? How have they been 

incorporated in schools, in the various States? What responses have been noted, 

since their introduction? 

Chapter Seven examines the study's methodology and procedural practices in 

undertaking the research. Quantitative versus qualitative research tools are briefly 

considered, as well as the place and manner of recording educational inquiry, 

through history. The case for recording history as reliable first hand evidence is 

pursued more energetically in this chapter, by considering various approaches used 

in this study. What weaknesses and strengths are perceived in the experience and 

efforts of this study, and in those of a number of selected writers? In a multi

disciplinary study such as is this one, how will clarity, continuity, control and direct 

purpose be maintained to develop the 'case'? What 'tools' may be employed, and 

are there examples of these incorporated into existing written material in Physical 

Education? What research strategies appear to be the most suitable, appropriate and 

effective in this study? 

In Chapter One the perception of a problem is presented in terms of numbers of 

students who may have been affected by environmental injuries or illnesses. 

Ratification is sought through the presentation of a survey undertaken in high 

schools throughout the Territory to determine any incidence of sun- and heat-related 

illness which may have occurred in schools, in school time, and as a result of 

undertaking educational activities in school. These data are reinforced through a 

description and analysis of the research methodology in Chapter Seven. What 

results are forthcoming from this survey? Is there a dilemma, a conundrum, the 

potential for a serious problem, or is there exaggeration? Is there indeed substance 

to the hunch that caring teachers need to put into practice immediate and effective 

ways of acknowledging these potential hazards, by isolation, or insulation? The 

subsequent analysis will be used to support preceding hypotheses and arguments in 

the earlier chapters. 
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Inferences and recommendations will be put forward in Chapter Eight, 'Outcomes'. 

Clear directions need to be shared with schools, the departments, and the individuals 

who make up each of these interlinking communities, because it is an individual's 

health and state of well-being, as part of community, things which are an 

individual's right, which may be put at risk. 

A number of further studies are likely, in order to persist with notions commenced 

within this initial work, to look more specifically at just what measurable changes 

can be recorded to adolescents during their chosen or directed sports activity 

outdoors in Darwin and the Northern Territory. 

The hypotheses proposed in this study are that: 

1. Within a curricular framework, geography, as a significant part of the curricular 
macro-context in the Northern Territory, is a dysfunctional and intrusive feature 
which will negate or inhibit effective curricular development in the related fields of 
Physical Education/Healt.M)utdoor Education/Recreational Studies/Sports Education 
and their translation into teaching practice, unless strategies are developed and 
implemented which recognise and cater for this. 

2. The two main climatic features which must be considered as having the most 
potential to cause ill-health and severe injury, are heat and humidity, and solar actinic 
radiation, which cause the specific physiological disorders of heat stress and skin 
cancer respectively. 

From these hypotheses there arise a number of sub-hypotheses, which are directly 
related: 

a) The location of Darwin and the Northern Territory leaves them exposed to 
climatic features which may be deemed to be potentially hazardous to the health and 
well-being of its inhabitants, especially if they are not naturally endowed with 
protective characteristics, or sufficiently adapted to them. 

b) There is empirical evidence to show that climatically the northern latitudes of 
Australia have a higher sustained exposure to actinic radiation than do the southern 
latitudes. 

c) Children attending schools in this region may be considered to be exposed to what 
are potentially hazardous, even lethal, climatic conditions. 

d) Clothing worn in Northern Territory schools during outdoor physical activity 
needs to fulfil the required tripartite characteristics of durability, efficiency and solar 
protectivity. 

e) Considerations for the safe scheduling of outdoor activities in the Northern 
Territory ought not to follow models of timetables from southern states of Australia, 
but rather timetables appropriate to and suitable for the characteristics of this region. 

f) Appropriate and suitable models for timetables for application into the Northern 
Territory setting may be sought for consideration from global homoclimes. 

g) The concept of geography, including location and climate, is a major 
consideration undertaken during deliberations for and about curriculum in Physical 
Education wholly developed in and for implementation in Northern Territory 
schools. 



h) Clear directions can, and ought by legal and ethical standards, be put in place 
regarding outdoors physical activity, concerning the safety and well-being of the 
students while in the school's care. 

i) Health (Physical Education) courses featuring recognition of the special needs of 
students in the Northern Territory ought to be established at the Northern Territory 
University. 

j) Teacher education institutions in Australia should include a compulsory unit 
dealing with legal responsibilities and issues of teachers and schools. 

Jc) Appropriate curricular materials exist around Australia, suitable for 
implementation in Northern Territory schools. 
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In order to establish a strong foundation to the hypotheses proposed in this study, it 

will be necessary to present relevant content statements and details specific to the 

number of disciplines underpinning this study. Its nature is multidisciplinary. It 

could also be termed 'interdisciplinary networking'. 

In developing the conceptual framework upon which this study is constructed, it 

was determined that a variety of disciplines of knowledge, content and study would 

be contributory. These are geography, including global location and climate. 

Perceptions of environment are undertaken, notably the human work and learning 

environment. Biology, especially the physiology of adolescents, is  accessed. 

History plays an important role in legitimising this task for the present and the 

future. Law must be considered, as will qualitative and quantitative research 

methodologies. The common linking strand is curricular theory, forming a 

cooperative network between the various disciplines. This is the conceptual 

framework for the study; perceivable also as a 'concept map'. Appropriate selected 

theoretical and applied material of each contributory discipline will link the study 

together and contribute to the theory and practical implications that must be applied 

to the educational setting in schools. There has to be reasonable knowledge and 

expose' of matters pertaining to climatic factors, perceptions in climatic change, 

specifically annospheric change and filtering, actinic radiation, hence to physiology, 

especially adolescent skin and eyes. Further, there must be consideration of 

adolescents' thermoregulatory capacities, and some thoughts on contributory factors 

to these. How can bodies be screened from intrusion by climatic conditions? 

If a case for inquiry is established, questions need to be posed, such as how may 

these be juxtaposed into the educational setting? Indeed, have they already been so 

placed, ought they to be so placed, or is there another degree of interpretation? It 

would seem that conditions and prerequisites may evolve during curriculum design 

level, to be implemented at various stages, in order to ensure care and safety. At 
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what level of the school interface are these factors to be considered: the macro

context or the micro-context. or are they contributory to both? 

A s  the following schema (figure 1) presents, these contributory disciplines can be 

shown interlinked with the activities of the research methodologies. This is 

discussed fully in Chapter Seven. 
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Figure 1: Schema of Concept Map, Showing the Development of the 

Conceptual Framework for this Study. 



Chapter One 

A PROBLEM OF ADOLESCENT HEALTH IN NORTHERN TERRITORY 

SCHOOLS 

In the Personal Statement and Purpose and the Introduction the case has been 

proposed for consideration, of the potentially hazardous nature of the climate to 

adolescents in the Northern Territory. An examination of the relevant literature is 

essential to look for and examine details of the Northern Territory geography, which 

includes location and climate. These considerations are to find out what current 

literature states about climatic features which allegedly produce some form of 

negative response that is demonstrated when skin is exposed to injurious ultraviolet 

radiation. Further, when undertaking physical activity during hot and humid 

conditions, how do the causative factors of heat and humidity together with 

accumulated personal factors cause thermoregulatory distress in an individual? 

These both may be lethal in terms of their ultimate outcome to the individual's 

health and well-being. The background to these claims are examined in future 

chapters, with evidence provided by a range of supporting literature, and discussions 

and explanations by specialists in their respective fields. 

The relevance of the above argument to educational activities, especially as it relates 

to curriculum design, is that, at various points in time, individuals and groups in the 

Northern Territory set about the task of preparing curricular materials for use in 

Northern Territory schools. Who these people were, and the ideas which backed 

their thinking and judgement, pertaining to the demanding characteristics of 

educational activities, specifically Physical Education activities, will be discussed at 

length. This discussion will reflect how the nature of (in simplistic terms) 'just 

being in' the Northern Territory poses considerable hazards to students' health. 

Were these hazards encountered and considered in their deliberations? What 

evidence is there of these deliberations? Is this evidence demonstrated in the 

curricular or instructional documents produced as a result of the group work 

undertaken? 

As expressed earlier, the point of commencement of the study followed initial 

expressions of concern from having personally been outdoors, experiencing the 
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same conditions of discomfort as the students, together with anecdotal reports of 

others similarly indisposed. Further, reports are occasionally published in the media 

of an event which may be considered to be a life-threatening situation, where heat 

stress (concerning a report of three girls sustaining heat stress conditions in a 

Darwin high school, 'Northern Territory News', August 1982) or skin cancer 

(concerning a Northern Territory High School Physical Education Teacher, 'Sunday 

Territorian' November 1990; 'Woman's Day' 1990, p.25) arise, and the public's 

attention can briefly be drawn to note that these occurrences do arise from time to 

time, under certain conditions. 

An important consideration in this research activity (as for all research studies) is 

whether or not the arguments proposed through the hypotheses are indeed justified. 

What evidence is there of any incidence of students being distressed, or their safety 

and well-being allegedly compromised? Is there, as the title for this chapter 

suggests, a 'problem for adolescents' health while attending Northern Territory 

schools'? Chapter Seven describes the methodology of the procedures undertaken, 

formal and structured, as well as informal, instinctive or ad hoc, that were employed 

in carrying out this research activity. 

Questions for Inquiry 

In order to ascertain what was occurring in schools, once inquiries had been under 

way for some time, a survey was developed and drawn up with the cooperation of 

the Coordinator of Northern Territory Schools' Nurses. It was considered expedient 

to gain a sampling of reported incidence of such alleged ill health as may actually be 

occurring in the schools. As described in Chapter Seven, a number of approaches 

were undertaken in seeking to find out about any incidence of heat and sun causing 

injury to secondary school-aged students. Senior Department of Health officers 

were approached and asked whether or not any records of sun- or heat-related 

illnesses were recorded. And more especially, was a record of children and ages 

kept, who were found to have some form of skin cancer? When the response came 

from the Secretary for Northern Territory Department of Health that that Department 

was unable to provide any data or information concerning this inquiry, the 

suggestion arose that finding out such information could be determined and 

extracted within the schools themselves. 
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A number of questions were proposed, the answers to which it was anticipated 

would provide a significant data base to contribute to a fuller understanding of the 

nature of just how climatic factors were affecting students in schools, in any way. if 
at all. The questions would be set out on a questionnaire sheet, provided to the 

Registered Nurse at each school in the Northern Territory which was staffed with a 

Nurse. The sheet was prepared in conjunction with the Schools' Nurses 

Coordinator, and ratified for use in schools by the Northern Territory Department of 

Education's Curriculum, Research and Development Branch's director. Some 

questions were expanded to elicit further information, or where it was considered 

they needed to be re-expressed for greater clarification. 

As these questions were being developed, some assumptions came to mind, based 

upon experience and teaching practice in the region, as well as an understanding of 

trends elsewhere, in similar climates throughout Australia, based upon available 

literature on the topic. This literature is examined in Chapters Two and Three. 

1. Did any particular season of the year predominate, in tenns of the numbers of 
casualties occurring? The asswnption: The Dry Season, with its cooler, less humid 
days, but with more sunshine due to few clouds prevailing, would result in a greater 
likelihood of erythemic casualties, especially as this period saw more carnivals and 
similar sporting events scheduled; hence, more students outdoors. The Wet Season 
has fewer carnivals scheduled, but would see a greater incidence of heat stress, due to 
increased humidity. 

2. Did any particular time of the day predominate, when students would present to 
the nurse, as a result of incurring an illness? Assumption: middle of the day, or early 
afternoon. 

3. What trends are indicated regarding gender susceptibility to heat- or solar-related 
illnesses, and actual occurrence? Assumptive question: Do females appear to be 
more susceptible than males? 

4. Are their any noticeable trends concerning students' age? What suggestions may 
be made as to why? Assumption: Younger students are more susceptible to heat 
stress; there is greater school attendance and higher levels of activity by junior 
secondary school populations, the 12 to 15 year-old age group. 

5. Is there any noticeable predominance of any racial group? Assumption: Greater 
numbers of 'fair skinned' Europeans are succumbing to sunburn, and the 'more 
severe' fonns of heat stress; some notable incidence of Aborigines becoming iU with 
'less severe' heat stress, due to participating in 'non-aboriginal-type' activities, such 
as sportS carnivals conducted in the middle of the day. 

6. Does any particular location for student activities tend to contribute to the cause 
for sun- or heat-related ill-health? Assumption: 'one-off' events such as carnivals, 
where young competitors are outdoors for extended periods of time, with minimal 
protection, and with contributory factors such as excitement and stress added to 
compound the situation. 

7. Are any trends or tendencies noted between occurrences recorded in Central 
Australian schools and those towards the 'Top End'? Assumption: The 'Top End' 
of the Northern Territory has a different type of climate to that of the semi-desert of 
Central Australia, and so there may be differences in those results concerning 
seasonal responses. 
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Background Information and Preparation 

The research methodology and issues related to the problems of research in this 

activity are discussed in detail throughout Chapter Seven. 

In order to ascertain the supposed nature of the problem, a series of hypotheses were 

being formulated, in order to focus deliberations upon specific aspects or features of 

the alleged problem. In undertaking this research activity, one of the initial and 

crucial considerations was to show whether or not the arguments proposed through 

and in support of the hypotheses were indeed justified, if there were to be no 

evidence of any incidence of students being distressed, or their safety and well-being 

allegedly compromised. So the development of an investigative activity in order to 

clarify the questions and to endeavour to find answers to the questions was foremost 

in constructing the research and report. 

The history of the development of this investigative activity is considered more fully 

in Chapter Seven. The outcome of the deliberations was the preparation and 

presentation of a survey form, to be implemented in schools over a period of about 

one year, and then upon receipt of the completed forms. to examine the results of the 

survey to ascertain what evidence there may be to substantiate the problem, if any. 

The survey sheet was drafted, and submitted for ratification by the Northern 

Territory Curriculum, Research and Development Branch, in May 1990. Their 

officers requested that the terms· used, being predominantly of a medical nature, be 

subscribed to by a suitably qualified person. This was ratified by a general 

practitioner who has an interest in sports medicine. This doctor was able to certify 

that the terminology and layout used on the form would and ought to be able to be 

comprehended and used without hesitation by registered nurses. This being done, a 

further scan of the document was conducted by one of the future survey appliers, a 

registered school's nurse from one of the cooperating schools, in order to clarify any 

misunderstandings possibly inherent within the survey structure, meaning or layout. 

Armed with this ratification the Curriculum Evaluation and Assessment Officers 

approved the survey as an instrument to be used in Northern Territory schools, 

together with the permission of the schools' principals. 

A letter of explanation was drafted for accompaniment of the form to the schools' 

nurses, together with a letter of explanation to the principals, seeking permission for 

the survey to be conducted in the school. 
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These were sent to all those schools in the Northern Territory which have a 

registered schools' nurse. Prior to the dispatch of the survey sheet and 

accompanying letter to the nurses, the opportunity arose for the purpose and 

procedure of the survey to be shared briefly by the Schools' Nurse Coordinator with 

most of these nurses at an in-service, held in Darwin in June 1990. The original 

draft sheet was used, and the purpose and execution of the survey explained. It was 

only once the survey was under way and a number of sheets returned that it was 

apparent that a number of nurses were using the draft sheet, and not the updated 

sheet, available shortly afterward. Nevertheless, basic information for the survey 

would be sufficient. Survey information would be sought by means of the survey 

sheet issued to the schools' nurses. The sheet is reproduced in Appendix A . 

As a requirement of the Northern Territory Department of Education, and as part of 

the survey design, identities of student casualties were not to be revealed on the 

form or in any other communication with the nurses in any way. However, the 

nurses were required to validate the form by signing it before returning for collation, 

and some personal information about the student, such as age, gender, and a broad 

assessment of nationality or skin and race type was required on the form. 

A follow-up meeting with nurses from the Darwin region was held in May 1991, to 

clarify any uncertainties about classification of injuries, and reporting and recording 

procedures. The continued use of the questionnaire until the end of July in 1991 was 

encouraged. It was however increasingly evident that there were going to be a 

number of factors predominating the incompleteness of the results. The first was 

that staff changes took place at the end of year, prior to the commencement of the 

new year, 1990 to 1991. Thus nurses who commenced the survey in 1990, then left 

the position at the end of the year, often were not successfully succeeded in the 

following year in terms of maintaining the survey. Conversely, the occasion arose 

where a school's nurse did not commence the survey, but following the second in

service, results were collected and forwarded. 

The Research Field 

The schools to which survey forms and letters were sent are listed below (table 1.1  ). 

In the following results, graphs and data analysis, results are distributed and added 

so that a composite result for the Northern Territory is  presented; or a regional 

result, such as the 'Top End' versus the 'Centre'. (Records of data and results from 

specific schools are not to be identified in the text.) 
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Schools have been grouped into two major regions, according to climatic zones. In 
many instances Katherine is considered to be in the 'Top End', and at other times 

because its more extreme climate is more reflective of that of Central Australia than 

that of the north coast. Its geographical closeness to Darwin (31 0krn) suggests that 

its high school should be placed in the 'Top End' region for the purposes of this 

study. Central Australian schools, with the major school centre being in or around 

the Alice Springs vicinity, have less numbers. In considering a similar rationale for 

placing Nhulunbuy High School, it  has also been placed in the 'Top End'. 

TOP END REGION JUNE 1991 ENROLMENT 

Aboriginal Non-aboriginal Total 

Male Female Male Female Male Female Total Casuarina Secondary College 89 67 581 477 670 544 1214 

J)arwin High School 20 1 9  546 559 566 578 1 1 44 

Dripstone High School 44 28 285 226 329 254 583 

Driver High School 38 38 162 145 200 183 383 

Katherine High School 59 53 154 164 2 1 3  217 430 

II<ormilda College 146 135 47 36 193 17 1  364 

IMarrara Christian School (Sec'dv) 2 3 101 1 14 103 1 1 7  220 

Nhulunbuy High School 15 1 1  143 125 1 58 136 294 

Nightcliff High School 48 55 252 227 300 282 582 

1St Johns College 53 61 299 264 352 325 677 

!Sanderson High School 52 50 383 324 435 374 809 

tfaminmin High School 27 40 149 173 176 2 1 3  389 

CENfRAL AUSTRAUAN REGION 

!Alice Springs High School 44 65 83 89 127 154 281 

!Anzac Hill Hugh School 1 5  27 89 107 104 134 238 

!Alice Springs Catholic High Sch. 26 1 7  103 101 129 1 1 8  247 

�adadeen Secondary College 17 26 164 163 1 8 1  189 370 

trennant Creek High School 25 43 73 68 98 1 1 1  209 

IYirara College 56 63 0 0 56 63 1 1 9  

776 801 3614 3362 4390 4 1 64  8553 

1577 6976 8553 

Table 1.1: Secondary School Enrolments, June 1991 (Statistics and 

Demography Unit, Northern Territory Department of Education). 

Marrara Christian School is a Transition to Year 12 school, and only the secondary 

years have been selected. Yirara College is an all Aboriginal residential school, 

and has a different year level structure to the other schools. Numbers of those 

students in years equivalent to secondary years have been included. Several 

schools have students who are included as 'Ungraded' (such as Special Education 

students), and their numbers have been included in the Male or Female totals. 
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A map of the Northern Territory, showing latitude and longitude, and the locations 

of the various major school centres, is included as Appendix B. 

Survey Results, Analysis and Discussion 

The results of the survey are presented in this section, in answer to the seven 

questions posed on p.9. The graph is produced flrst for ease of understanding, and 

the analysis follows. 

Not all schools participated in the survey, for various reasons. Responses were 

received at some time from eight of the twelve 'Top End' schools, and from three of 

the six Central Australian schools. Table 1.1 also shows the breakdown of 

enrolments of the schools as at June 1991, by Aboriginal and Non-aboriginal, and 

Male and Female. 

Figure 2 shows the total number of reported incidence of the various sun- or heat

related illnesses over the period of the survey. 

F1gure 2: REPORTED I NCIDENCE PER MONTH 
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This flgure shows the month by month reported incidence of illnesses or injury over 

the duration of the survey. All together, there were 1 7 1  reports. 
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A number of months had nil or very few reports because of school holiday periods. 

October has the semester 2 mid-semester break, as does April. July has only one 

week of school, as most of the month, together with the last week of June, 

constitutes the four week mid-year break. December numbers drop due to the 

conclusion of the school year. The 'build up' months of the end of the Dry Season 

figure predominantly in reports. August and September have the highest reports of 

incidence of the period of data collection. After the mid semester break in October 

the high rate of incidence continues through to November. Once school activities 

resume in February, reports begin to climb, with quite high levels reported in March. 

There are quite a few Northern Territory Secondary School Sport Association 

carnivals conducted during May, but no reports were organised to be taken at these 

events, hence a fairly low number recorded at that time. March is the main month 

for school swimming carnivals, and August is the main month for school athletics 

carnivals. These are reflected in the number of reports for these months. 

Figure 3 develops the month by month presentation of incidence, by including the 

grouping of the months on a seasonal basis, not on a completely chronological basis. 

This includes dividing the survey period into two sections, reflecting the two major 

seasons of the year evident in the 'Top End'. 

Flg 3: REPORTED I N C I DENCE PER SEASON 
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Rsport«l lncldencs per Month and S.Sson 

The tendency shown for the period of this study as presented in figure 3 is to show 

fewer reports of incidence during the middle of the year, during the Dry Season. At 

this time, while the 'Top End• continues to have hot dry weather, the Centre has 

considerably cooler weather, and so numbers of repons from this region drop right 

away. As the summer heat of the Centre increases, and the Wet comes on in the 

'Top End • ,  so the reponed incidences increase. Climatic details for the two main 

seasons of the 'Top End• are spelled out in Chapter Two, and comparisons made for 

the two main regions, especially that of the Darwin region versus that of Alice 

Springs, being the main population centres for the Northern Territory. Most 

children attending Nonhem Territory schools reside in one of these regional centres. 

Figure 4 shows the range of reponed incidents over the period of a school day, in 

order to ascertain if any particular times within the day stood out in regard to 

numbers of repons. It is assumed that school activities commence at about 8.00am, 

and can conclude at about 6.00 pm, because of the duration of a number of after

school spons activities. 
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Figure 4: Reported Incidence per Time of School Day. 
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Reported lncldsncs per Time of School Day 

Figure 4 illustrates the time of reporting the incidence as recorded by the school 

nurse. A marked peak demonstrates the incidence of reports throughout the daylight 

session when school activities are conducted. Assuming that the report was made 

directly after the student felt sufficiently ill to present to the nurse, an accurate 

representation by means of the graph shows a few reports occurring at the beginning 

of the school day, 8.00am to 9.30am, and towards the end of the day when after 

school activities or camps could be conducted, 2.30pm to 6.00pm. There is a steady 

increase in reports from l O.OOam, and then there is a substantial and marked peak 

from around 12.30 to l .OOpm, with high numbers of reports continuing until 

2.00pm. 

This highlighted period is at the end of the lunch-time break, indicating two 

possibilities. The first possibility is that students may have allegedly been 

undertaking physical activity which left them in heat stressed condition, 

demonstrating a degree of sign or symptom as recorded by the nurse on the survey 

sheet. Or, that the student was outdoors long enough without shade or other 

protection for the head area to become overheated by exposure, often first indicated 

by headaches. Headaches were the most extensively reported condition, and 

indicate the earliest stages of heat stress. The other possibility may be conjectured 

that students for some reason or other seek an excuse from afternoon school work by 

feigning illness, possibly even attributable to other causes, and obtain relief and 

assistance from the school nurse. There is cause for concern at the numbers of 

reports from 1.00 pm to 2.00pm, being 44% of the total number of daily reports. 

Figure 5 shows the total numbers of reports classified according to male or female, 

and according to age. 

F i gure 5: REPORTED I N C I DENCE PER AGE ISc GENDER GROUF 
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Incidence According to Age and Gender Difference 

Reference is again made to Table 1 . 1 .  Males constitute 51 .71% of the total 

enrolments of respondent schools, and females 48.29%. Secondary Aboriginal 

enrolments at respondent schools make up 22.55%, while Non-aboriginal 

enrolments totaled 77.45%, from the June 1991 records, as provided by the Northern 

Territory Department of Education Statistics and Demography Unit. 

Of the 171 total and separate reports, 65 were by males and 106 were by females. 

This is a percentage of 38% to 62%. Only in the 17 and 18 year old age group did 

the reports of boys outnumber that of the girls. For the 12, 13, 14, 15 and 16  years 

the girls' reports doubled those of the boys. The largest reported group was 1 4  year 

old females. This group is still required to attend school under compulsion, and to 

participate in school sports events and Physical Education lessons, at Junior 

Secondary level. Numbers of girls who 'drop out' of sporting and physical activities 

will only commence at about this time (Robertson 1990, pp. l l - 14: Dyer 1986, 

pp.31-39; Scraton 1990, 2 1 -22). 

This provides quite strong evidence to suggest that, based upon this weight of 

numbers in the reports, adolescent females may well be considerably more 

susceptible to heat- and solar-related illnesses, in the Northern Territory. Or else, 

they have a greater ease of willingness and freedom to report to the nurse. Possibly, 

they may also have a lower 'threshold' of resistance to distress of this nature. This 

information may be considered to be of sufficient importance to encourage the need 

for further study to be undertaken in this area. Suggestions in this area will be 

discussed in Outcomes. 

Figure 6 combines the reports of race or skin type among males and females, 

seeking to classify the reported incidence according to the race or skin type of the 

casualty. This is in order to develop a picture, if any may be made, of possible links 

with population factors as being contributory to their possible susceptibility to heat

or solar-related illnesses. 
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Figure 6 presents the breakdown of reported incidence by race or skin type, 

according to gender. Of the 171  separate reports, just under two thirds (62%) of all 

reports were female. It is noted that of the two categories with most reports, 'Fair 

skin Europeans' and 'Aboriginals', there were twice as many female reports as male 

reports. These are the main population groups in the Northern Territory (based upon 

the 'Proportion of Population Born in Selected Countries by State and Territory', 

p.23, in 'Multicultural Australia', ABS Summary, 1 9 9 1 ;  and 'Ethnic 

Characteristics', pp.22-26 of 'A Social Atlas of Darwin', ABS and the North 

Australian Research Unit, 1989). 

The purpose of reporting according to 'race or skin type' is that the population of the 

Northern Territory consists of a very wide variety of racial groups. This population 

characteristic is also featured in the populations in schools. In developing a general 

picture of how climate may be influencing broad racial or skin type groups, these 

generic categories were chosen as being indicative of skin responses (Dircks 1986, 

section 6.2; McClintock 1986, section 4.20; Emmett 1988, pp. 28-30). 'Fair 

skinned Europeans are those of fair complexion, native to areas such as the 

European Community, Scandinavia, and the Commonwealth of Independent States. 
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Northern Territory residents originally from regions such as Spain, Italy, Greece, 

Cyprus, and also of Portugese-Timorese origins are broadly categorised as being 

'Dark skinned European'. These have a medium to dark complexion. Asians have 

paler complexions than these, and for example include people from Indonesia, 

China, and Malaysia. 

Aboriginals include Torres Strait Islanders, as well as the very many tribal regions 

of the Northern Territory and Western Australia who live in this area. 'Others' 

would include the local population of Pacific Islanders, quite a number of whom 

especially live in the coastal regions of the 'Top End' (ABS Summary 1991). 

A breakdown of the racial origins of the populations of the Northern Territory is not 

a major thrust of this study. It is evident, however, as assumed, that the incidence or 

reports by students with fair skins predominates, and by some considerable margin, 

with 102 reports. It is noteworthy that Aboriginal students also figured quite 

significantly (38). 

Within the secondary school population of respondent schools, these two 'race or 

skin type' groups are the highest enrolled groups (Northern Territory Department of 

Education Statistics and Demography Unit, 1992). 22.22% of all reports by 'race or 

skin type' occurred among Aboriginal students, who comprise 22.55% of enrolments 

of respondent schools. Enrolments of Non-aborigines totalled 77.45%. This broad 

classification could not be divided according to the survey's further sub-category 

divisions of 'dark skin European', Asian' and 'other' .  The Statistics and 

Demography Unit had not undertaken a study of such data, and so were not graphed 

above. 

'Dark skinned Europeans', those with naturally more pigmented skin, such as from 

the Mediterranean regions, did not score as many reports (21). However, it may be 

alleged that the population base of this group is considerably smaller than the 

population base for fair skinned Europeans, and even smaller than that of the 

Aboriginal population sample. This is also the case for Asians, with 9, and the 

'other races' group (only one). Racial origins and solar responses are the subject of 

a number of studies, some of which are cited in Chapter Three. 

Figure 7 lists the predominance of various locations used for school activities, which 

were nominated by the casualty, or observed as being where the injury was 

sustained. 
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A number of noticeable features of this report (figure 7) stand out. Sports days, 

such as track and field carnivals, and regional carnivals, where school teams meet 

for a two to four day carnival, have high reports of incidence. These are most often 

held on grassed arenas, such as ovals or pitches. The latter can occasionally be 

constructed of synthetic materials, such as the athletics track, or hockey pitches. 

These produce a microclimate of their own (Moorehouse and Norson, 1975; 

Ramsey. 1982; Steele. 1990). The microclimate of a playing arena is constituted of 

a composite of factors such as direct and reflected solar exposure, ambient 

temperature and humidity. surface albedo, and wind exposure. The period of 

exposure to these factors will also influence physiological outcomes. These are 

considered in the next chapter. 

Swimming carnivals also figure highly in this group. Whereas instruction in 

swimming only lasts for about one hour, many schools still conduct swimming 

carnivals during the day. Nurses' comments were that most reports from the pools 

were incurred during or at the conclusion of school swimming carnivals. A number 

of characteristics of a pool's environment may contribute to heat and solar injury, 
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and these are discussed at length in Chapter Two. Swimming pool environments are 

highly reflective because of painted and 'natural' concrete, and extensive tiling, and 

the open exposed nature of pool environments, where foliage is kept well back from 

the poolside for cleanliness and maintenance. Further, prolonged exposure due to 

the length of a carnival's program, together with the cut of bathers according to 

fashion, contributes directly to exposure and the higher level of reporting at pools. 

It is evident that scheduling of events and other similar timetabling structures have 

not yet received suitable attention. Some schools are known to have reverted from 

evening swimming carnivals to day carnivals, due to problems with procuring staff 

attendance, and ensuring student attendance and participation. One such high school 

has purchased bulk quantities of sunscreen for use on this occasion. This may be 

construed as demonstrating an inadequate understanding of the hazards of prolonged 

and cumulative exposure to ultraviolet radiation in a highly reflective environment 

such as encountered at swimming pools. 

No reportS accrued from ventilated classrooms, as few schools have these facilities. 

Those that do are provided with apparently satisfactory fans and deep-set verandahs 

for shading. 

The reported incidence from air-conditioned classrooms occurred when the 

particular school's air-conditioner failed. Immediately the problem of buildings 

designed solely for an air-conditioned interior climate is proven to have major 

short.comings. They are not capable of allowing a naturally ventilated and shaded 

environment as a contingency. 

Many schools incorporate camps and similar excursions as an important part of the 

school program. But the number of reports in this category together with notes by 

the school nurses, suggest that inadequate warning, preparation or care is either 

given by teachers or heeded by students prior to undertaking the excursion. 

Treatment has been required upon return to the school. 

The other reportS based upon paved surfaces and external shade areas indicate that 

any area around the school ground, depending upon the health and degree of activity 

undertaken by the student, could be a location where heat- or solar-related illnesses 

may be incurred. Further study in this area is suggested in Outcomes. 
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Signs and symptoms as reported by the casualty are next recorded, in figure 8. As 

reported by the nurses, what were visible 'signs' of a fonn of solar- or heat-related 

illness, and what 'symptoms' were described by the casualty to the nurse? Which 

reports were most frequent? 
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Figure 8: REPORTED INCI DENCE AMONG MALES/FEMALES, 
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Figure 8: Reported Incidence Among Males/Females per Signs/Symptoms. 

Total Incidence Among Males/Females, By Signs/Symptoms 

Each individual report could include several signs and symptoms as recorded by the 

nurse. Hence one report could include a casualty who exhibits a number of signs 

and describes a number of symptoms, all characteristic of one of the the categories 

listed on the report fonn. The professional experience and opinion of the school 

nurse has been required to provide an accurate record of each presentation in the 

school's clinic. 

The most recorded sign or symptom is 'headaches'. It may be suggested that, while 

any number of other factors may have contributed to being the cause of the 

headache, as reported to the nurse the reason for the headache was related to activity 

in the sun, or from exposure to hot and uncomfortable conditions. Headaches are a 

precursor to a more distressing condition, and that they are reported at this early 

stage of the condition usually prevents a more serious illness. Headaches do not 

always occur prior to the more serious condition, however. Again, these are 
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discussed in Chapter Three. Fainting, nausea, dehydration, heat exhaustion, and 

heat stroke are terms which describe increasing levels of heat-related illnesses 

(Longhurst, 1988). While there are reports in most of these areas, it is noticeable 

that the most dangerous of all categories, 'Heat Stroke',  had no reports during this 

period. Heat stroke, as also discussed in Chapter Three, is potentially lethal. 

The fact that there are reports, and that numbers range around ten to twenty reports, 

indicate that there are students whose health may allegedly be considered to be put 

at risk. In terms of comparison with other illnesses, as commented by one school 

nurse, heat- or solar-related illnesses may rank only about seventh of those reported 

to nurses in secondary schools. The most predominant reports in secondary schools 

are for upper respiratory tract problems and gynaecological problems. Heat- and 

solar-related problems can be avoided or reduced, and this is the point of contention 

which will be considered further in the study. 

Variables 

A significant number of variables have been encountered in conducting, and 

collecting and collating data from this survey. The data can only be considered as 

illustrative of what generally occurs in schools in the Northern Territory. These data 

cannot be used to state categorically this is exactly what happens. The figures 

reproduced are those recorded by qualified and competent professionals, located in 

schools for their expertise in dealing with incidence of illness and injury in children. 

Solar- and heat-related illnesses are just one type of illness with which these people 

are required to treat. They are busily involved with a wide range of illnesses and 

injuries, and can often be called upon to deal with several casualties at once. 

Funher, some nurses were unable to attend the in-service, and so received the survey 

sheet by mail or courier. Degrees of subjectivity in interpreting 'signs and 

symptoms' by these professionals must also occur. 

A very significant variable was the decision to conduct the survey over a one year 

period, with the Chrisnnas holiday period in between. Personnel changes took place 

over this time in some schools, with the result that a survey sheet may have 

commenced in the second semester of the first year of the survey, but was not 

continued upon resumption of the next school year. Conversely, a survey sheet may 

have only been commenced in the second half of the survey, at the beginning of the 

new school year. 



Seventeen secondary schools and colleges around the Northern Territory had survey 

forms sent out to them. Eleven of them responded to some extent, but not all 

provided records for the whole period of the survey, as noted earlier. 

An early point of criticism of the development and methodology of the survey must 

be noted. It was anticipated that control by the researcher would be lost to the 

nurses out in the research field once the survey was under way, especially with 

respect to the great distances between locations throughout the Northern Territory. 

However the purpose of this survey in schools was primarily to ascertain if Northern 

Territory secondary school students presented at any time with solar- or heat-related 

illnesses, and to list the incidence and contributory characteristics of these 

occurrences. 

Patient or casualty subjectivity needs also to be considered as being a significant 

variable in presenting the results of this survey. Early signs and symptoms in each 

instance of sunburn and heat stress are readily ignored by children and adolescents. 

By way of example, the first redness and sting of erythema (sunburn) is not 

uncommon among Australian children, and it may be alleged that it would likely 

have to be very uncomfortable to a child or adolescent for that child or adolescent to 

present to the school nurse for a relieving treatment. In most instances, it may be 

alleged that children would more likely than not go home in that condition, and 

experience the discomfort only later in the evening. This phenomenon of sunburn is 

considered later, in Chapter Three. Symptoms of heat stress may present themselves 

after sustained or repeated involvement in heat-generating activities, but the initial 

indicator of heat stress, thirst, is only a poor indicator that a danger threshold has 

been passed (refer to Chapter Three), and the child or adolescent may have already 

left for home before the opportunity to seek assistance from the school nurse has 

been obtained. 

Each person demonstrates differing levels of physiological and behavioural 

tolerances. This is the case in this field of study. Levels of physiological maturity 

vary significantly, and so these factors also lend weight to the explanation of 

variability. Different children have different responses to the climatic stress of their 

immediate environment, as well as the convenience or inconvenience and perceived 

need of reporting their alleged state of ill-health to the nurse. It may even be 

conjectured that headaches, easily declared but impossible to view or measure other 

than through the victim's own subjectivity, while a true and valid symptom of early 
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stages of heat stress, can be easily moulded into being an excuse of escape from 

some more burdensome activity within the classroom. 

Some reports of sunburn may not have occurred at school, but as a result of 

activities conducted over the previous weekend, and then reported at school the 

following day. 

Thus it is asserted again that the results of this survey are presented as being an 

illustrative summary of reports recorded over a period of a year by nurses in many 

Northern Territory schools, and can serve to support the need for a literature search 

concerning the incidence and effect of sun and heat on children while attending 

schools in the Northern Territory. 

Bearing in mind the extensive range of variables having influence upon the results 

demonstrated in this survey, the point has been made that cases of heat-related and 

solar-related illnesses have been reported to school nurses in Northern Territory 

schools, incurred during school hours, as a result of school-based activities. The 

scope of these activities may be curricular activities, such as actual teacher-directed 

lessons, for example Physical Education. Further, they may be incurred during 

extra-curricular school activities. These may be after-school intramural sports or 

inter-school sports events, and may also include carnivals. Carnivals usually take 

the form of extended events over a day or a number of sequential days. The 

potential exists for carnival participants to be exposed to solar irradiance for a 

prolonged period of time. The final possibility for injury and illness presents 

through the occasion of school camps or excursions, conducted off-site. While this 

survey provides an elementary sampling of such possibilities, there are inherent 

clear questions for further examination and discussion to more fully understand the 

implications of solar irradiance upon the adolescent population in Northern Territory 

schools. 

Conclusion 

The results demonstrated by these quantitative data provide adequate empirical 

evidence to suggest that there is a problem of health for students while participating 

in physical activity in Northern Territory schools. Further, there may well be a case 

to answer in terms of answering why there has been a paucity of recognition of the 

problem in the Northern Territory. It may well be a case of the brevity of history, 
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and that problem is one that has only been recently brought to the attention of the 

general populace through the increased profile of media and scientific reports 

concerning global climatic change, increased ozone depletion, and increases in skin 

cancers in the Australian population. Therefore, it is essential for this study to pick 

up these points and pursue an examination of the literature in these fields. 

The causes of these incidences need to be opened to investigation, in order to 

ascertain what reasons exist for this illness. A number of assumptions were made 

earlier in the chapter, in response to specific questions elicited in relation to intuitive 

concerns about climatic influences upon students' health in schools in the Northern 

Territory. These assumptions, prepared prior to the implementation and receipt of 

the results of the research survey, proved themselves to be quite accurate. In most 

instances they show support to what were allegedly subjective and personal feelings 

and experiences together with the anecdotal reports of others' experiences. 

It follows then, that the evidence presented through these data may strongly support 

the case for the hypotheses, namely that there are needs for further investigation in 

these areas, to find out what research has been undertaken in this area, how if at all 

this knowledge has or has not been applied to education and learning in the Northern 

Territory or anywhere else with similar difficulties, and to develop a series of 

recommendations for further study in the area. 

An allegedly subjective problem may now be considered to be an empirically 

measurable problem. Further evidence for this must be provided by data 

demonstrating that geographical factors, especially the climatic extremes of the 

region, have been significantly responsible for these reported cases of ill-health 

among adolescents in Northern Territory schools. Geographical factors however, 

are not the only contributory factors, although they are clearly significant. This 

significance is the subject of further investigation, which will be undertaken in the 

next chapter. A review will be undertaken of the current literature, illustrating the 

geography of the Northern Territory. Included in this investigation of current 

literature will be an examination of predominant features of contemporary climatic 

change within this region, which may allegedly influence, detrimentally, the health 

of students in the foreseeable future. 

It will be of concern to also consider the nature of factors specific to the 

physiological and behavioural make-up of adolescents. Are there qualities and 

characteristics of their development and lifestyle which have made them particularly 
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vulnerable to solar- and heat-related illnesses? These will be investigated in Chapter 

Three. 

Evidence has been presented concerning ill-health incurred by adolescents while 

undertaking school-based activities. What is the past and current history of the 

Northern Territory Department of Education's awareness of these problems? Have 

these problems been considered, recognised and acknowledged as being of 

significant worth? What historical evidence is there of successful investigation, and 

subsequent preparation and dissemination of advisory material or policy, relating to 

these factors. If they are not conceived as being problematical, why not? These 

issues will be considered in Chapter Four. 

What are the ethical, moral, and legal responsibilities of those in authority in 

educational regimens and institutions whereby the ultimate responsibility for the 

duty of care must be set out, and applied? If there are conceivably no policy or 

advisory materials available, what policy, methods and materials could be put in 

place in an effort to minimise the problem of solar- and heat-related health among 

adolescents in Northern Territory schools? 

There is certainly substantial scope for further development of specific studies 

within this field of research. 



Chapter Two 

GEOGRAPHY: LOCATION AND CLIMATE OF THE NORTHERN 

TERRITORY 

Geography is a vast area of study, one that cannot be completely covered in a chapter 

of a study such as this. There are too many components, and sub-components of 

these. The task has been, therefore, to read widely on the topic, and then focus more 

specifically on those areas which may be directly influential upon outdoor 

educational practice. 

Location 

The greatest portion of the Northern Territory lies within the tropics. north of the 

Tropic of Capricorn at 2° 26.25' South. The 'Top End' of the Northern Territory. 

the northern coastal fringe. includes the capital city. Darwin (figure 9). (See also the 

map in Appendix B.) It exhibits the features of a tropical climate (Linacre and 

Hobbs 1977. pp.161, 183). and may be considered as having a sub-equatorial 

climate, due to its proximity to the Equator. 

Geographically, apart from Cape York Peninsula, which is the northern-most tip of 

Queensland and the continental land mass, the city of Darwin is located as far north 

as anyone can go on mainland Australia. Its latitude is 1 2
°

27' South, and its centre 

lies 1375.02km from the Equator. It is 1 162.25km north of the Tropic of Capricorn 

line, so it is well into the tropical zone. This location exposes it to features which 

may be deemed potentially hazardous to the well-being of those resident within that 

region, if not naturally endowed with protective characteristics, or sufficiently 

adapted to it. This is the flfSt sub-hypothesis of the study. that is, 

a) The location of Darwin and the Northern Territory leaves them exposed to 
climatic features which may be deemed to be potentially hazardous to the heallh and 
well-being of its inhabitants, especially if they are not naturally endowed with 
protective characteristics, or sufficiently adapted to them. 

This will be further examined in both socio-cultural and physiological terms. 
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Figure 9: South-East Asia, the Western Pacific region, and Australia, 

showing the location of the Northern Territory and Darwin. (Based on 

Northern Territory Office of Sport and Recreation 1991). 
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Climatic Features 

Some major details of Darwin's climate are set out. as taken from the Bureau of 

Meteorology's, Darwin Office, August 1991 records. 

!RAINFALL (mm) !Jan IFeb !Mar Apr !May IJun ul IAug Sep � �ov � �ua) Mean Monthly �04 !345 �15 100 21 2 1 7 1 8  72 141 tz,33 659 
Rain Davs 21 20 19 9 2 1 0 1 2 6 12 16 109 

WEMPERA llJRE (OC) 
Mean Day Maximum �1.8 31.4 �1.8 �2.6 �1 .9 P0.5 P0.4 Pt .2 32.4 P3.t P3. t 32.5 Pt.9 
Mean Day Minimum �.8 24.6 tl-4.4 t2J.9 t£2.1 19.9 19.3 t£0.6 �3.1 �.0 t£5.3 �.2 �.2 

IREL. HUMIDITY(%) 
Mean 9.00am 82 84 83 75 67 62 63 67 71 71 73 n 73 
Mean 3.00pm 70 71 67 52 43 38 38 41 48 53 59 65 54 

tl1Z (knoiS) 

UNSHINE HOURS 
Mean 

Table 2.1: Darwin's Weather: Mean Monthly and Annual Values (Bureau of 

Meteorology, Darwin Office, August 1991). 

As may be seen from this table (Table 2.1)  Darwin maintains high humidity and 

rainfall in the Wet Season, generally high maximum temperatures, with high 

minimums (little differentiation in the diurnal range) in that season also. There are 

few steady cooling breezes or winds to disperse the heat and humidity. The 

occasional winds tend to be main gusts or squalls which 'herald' the onset of an 

approaching storm front. The distinct Wet Season occurs from late November or 

December through to March, with some heavy storms occasionally occurring in 

April. This moist air flowing in from over the ocean to the north and north-west is 

the southeastern-most part of the monsoonal inflow (Linacre and Hobbs, pp. l39-

140,183). Cyclones can occur at any time from about October through to April. 

In the Dry Season, whole months may pass with barely a cloud visible, especially 

July and August. June is the coolest, most 'pleasant' month. Subjective 

interpretation of the climate (Gaffney 1983, pp. l -5) is most often relative to one's 

experience, comfon and preference. 
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Climatic 'Comfort' 

These climatic conditions may, in many instances, be considered to be 'ideal' 

(Gaffney, pp.S-6, 14), especially for the family member, tourist or other visitor who 

chooses this period to travel north to the 'Top End'. But two major areas of 

physiological response prevail, where a human bcxiy is significantly influenced by, 

and so responds to these specific conditions. The chan which follows (Figure 10: 

'Comfort Index', from Pearce and Smith 1984, p.l l )  endeavours to schematise 

individuals • feelings of being comfortable in terms of interpreting that response to 

climatic characteristics in their environment. Darwin's range of 33.1
° 

C (Mean Day 

Maximum) and 59% 3.00pm Relative Humidity (in November) to 30.3
° 

C (Mean 

Day Maximum) and 38% 3.00pm Relative Humidity (in July) places Darwin high in 

the suggested categories of 'Over 50% of People Uncomfortable'. 'Everyone Feels 

Discomfort', 'Distinct Stress' to 'Great Discomfort'. 



Rcluiwe humidi!y 100� � � 

I /  
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' 

1s•c 20'C 2S'C JO'C JS'C 40'C 4S'C 

Air tempcr�ture 

Figure 10: Comfort Index (Pearce and Smith 1984, p.ll). 

These figures are based on means. Prior to one of Darwin's many storms. the 

humidity levels can soar. There are frequent occasions when the relative humidity 

can be 100%. So the chart must be read and interpreted as understanding specific 

climatic phenomena. as well as generic features. 
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It is argued in the Methodology Chapter Seven of this study that there is a strong 

case for the place of intuition as a valid instrument in research activities, even though 

intuition is essentially subjective. 'Discomfort' and 'stress' due to climatic factors 

are subjective characteristics. However, they form the crucial basis for the 'comfort 

factors' noted in this Comfort Index. This basis is strongly supported and referenced 

through a quantifiable scale of temperature and humidity. As the opinions of many 

subjects are collected and collated over a range of climatic experiences, so their 

subjective reports and reactions to the climatic conditions are noted, and develop an 

accepted and established criteria upon which further judgements can be referenced. 

Thus such a Comfort Index is accepted and well used by the Australian Bureau of 

Meteorology, as well as by other institutions, states Butterworth, Meteorological 

Officer at the Darwin Office. 

In categorising the climate of the Northern Territory, Lin acre and Hobbs (pp. 161-

162) state that 

the climate of an area is unique but is often compared with other climates. Places 
with similar climates are called homoclimes. The criteria for similarity . . .  involve 
grouping . . .  climates into categories with specified features of rainfall, temperature 
or both. They may be features of the actual climate, of its causes (such as the 
frequency of various airmasses) or of its consequences (such as the type of vegetation 
or landform). 

The homoclimes of Darwin are mid-Brazil, Zanzibar in Africa, and Bangkok in Asia. 

The homoclime cited for Alice Springs is Aswan in Egypt. 

The two main generic climatic features which will be considered at length are solar 

radiation, and the combined effect of heat together with humidity. They must be 

dealt with in terms of what is known about their effect and influence upon (in the 

instance of this study) adolescent physiology, and therefore the school-based 

activities in which these (usually for this age) secondary school students will 

participate. Thus, the second hypothesis for the study is stated as: 

The two main climatic features which must be considered as having the most 
potential to cause ill-health and severe injury, are heat and humidity, and solar actinic 
radiation, which cause the specific physiological disorders of heat stress and skin 
cancer respectively. 
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Earth's Atmosphere 

This planet is enveloped in thin sheaths or layers of a mixture of gases (Linacre and 

Hobbs, pp.1-9). The annospheric layers are distinguished and named due to their 

changing temperature and subsequent property characteristics. Predominant among 

these, it provides the 'elixir vitae'. oxygen, and its explosive and toxic allotropic 

'cousin' ozone. The latter, too, despite its unfriendly properties, helps preserve life 

as we know it on our planet. Without it, all life would be subjected to the 

penetrating lethal rays of the sun (Linacre and Hobbs, p.7; Gay 1987, p.72; Kripke 

1989, pp.15-19). 

Ozone 

The gas ozone exists in two regions of our planet's atmosphere (Linacre and Hobbs 

1977, p.7). It has an almost Dr Jekyll and Mr Hyde quality about it, in terms of its 

ambivalent 'personalities'. In nature, it is 'created' in the stratosphere (Robinson 

1966, pp.76-77; Graedel and Crutzen 1989, p.61). This is its 'benevolent 

personality'. The other source of ozone is not so naturally created. It occurs as a 

form of 'rubbish', mostly comprising industrial and vehicular pollutants (McCafferty 

1981, p.10; Linacre and Hobbs, p.7; Graedel and Crutzen, pp.58-68). These are 

emitted into that level of the attnosphere which is inhabited by people, namely the 

troposphere. This is its 'malevolent personality'. 

Lower level ozone, or tropospheric ozone, is formed in the lowest regions of the 

atmosphere, up to an altitude of about 600 to 1000 metres in most populous southern 

regions, but considerably higher in the equatorial regions, as in northern Australia. 

Sunlight strikes nitrogen oxides (NOx), hydrocarbons (HCs) and other volatile 

organic compounds (VOCs) that are exhausted from a variety of industries, vehicle 

exhausts and consumer products (Linacre and Hobbs, p.7; Gay, pp.13-24; 

McCafferty, pp.4-8; Graedel and Crutzen, p.61). ['x • represents the various ionic 

values of the oxides of nitrogen]. As these gases 'stew' in the sun, the photochemical 

reaction that takes place produces ozone, the main ingredient in the modern day 

industrialised cities' 'smog' (McCafferty, p.4). The term "modern day 'smog'" is 

used because smog was flrst recognised as a lethal mixture during the late 1800s, and 

peaked during 1952 when at least 4000 people died in the greater London area from 

breathing fog mixed with factory gases: sulphur dioxide, and domestic flre products, 

carbon monoxide and carbon dioxide (Gay, p.1 0). 
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Primarily because of the minimal industrial development in Darwin, and because 

those that do have exhaust emissions have modem, rigid controls legislated on them, 

this characteristic of ozone is not prevalent here. The Dry Season sees substantial 

grass and scrub flres which release considerable amounts of hydrocarbons into the 

atmosphere, but with the absence of sulphur dioxide and nitrogen oxides the 

conditions for the creation of tropospheric ozone would appear to be rather unlikely. 

"Equatorial regions always have very low levels of tropospheric ozone. 8% of the 

total ozone column is found in the troposphere, and the tropospherical ceiling in 

equatorial regions can extend up to 20 000 metres," states Dr J Easson (1991), a 

Senior Ozone Scientist and Instruments Specialist, Observations and Engineering 

Branch at the Melbourne Office of the Bureau of Meteorology. 

The explosive eruption of Mount Pinatubo (15°14'N, l 20°35'E) on the island of 

Luzon in the Philippines, from 1 2- 1 6  June, 1991 saw vast clouds of volcanic gases 

and ash erupted high into the upper atmosphere, where it was swept rapidly into the 

stratospheric airstream, carrying it great distances overseas and around the globe. 

Pearman and Mitchell (p.17) note that this eruption is "by far the largest source of 

stratospheric particulates this century." The Bureau of Meteorology in Melbourne 

predicted that it would reach Australia during October of 1991. However it arrived 

over Northern Australia early in July, and "on 1 9  July 1991, the volcanic cloud was 

detected 22km over Melbourne, using the CSIRO lidar [light radar: radar which uses 

a pulsed laser beam] at Aspendale." Easson, working at the Darwin ground radar 

office at the time, measured levels of the volcanic gas sulphur dioxide in the 

stratosphere from the Darwin radar station. This gas produced 'enhanced' sunsets 

and an increased corona effect around the sun, especially when the sun was at lower 

angles above the horizon. As an influential factor upon the "greenhouse effect", 

"major volcanic eruptions are thought to have a general cooling effect on the earth's 

surface, although details remain controversial" state Pearman and Mitchell (p.17), 

considering Sear et al. (1987) and Mass and Portman (1989). The altitude of the gas 

particles was very high, and its concentration very low. This volcanic discharge 

(Graedel and Crutzen, p.58; Gribben 1992, p.16), however, caused increased damage 

to the ozone layer, reducing it by as much as 15%, suggested Easson. On the other 

hand, UVR is scattered and absorbed by volcanic aerosols, with the nett result being 

a reduction in UVR levels (Easson 1992). 

The significance of any indirect effect on the biosphere causes considerable concern 

to scientists, already perturbed by accumulating reports of damaging anthropogenic 

[created as a result of human activities] processes and their by-products. 
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Tropospheric ozone pollution is experienced significantly elsewhere in Australia, in 

the industrialised cities, such as Sydney and Melbourne. This presents as an orange

brown haze lying over the city centre and industrial zones. In another case, as 

exemplified by Adelaide, there are those cities which experience climatological 

temperature inversions and topographical enclosures. Los Angeles is considered an 

international city of great notoriety in this regard (McCafferty, pp.4, 15-23; Graedel 

and Crutzen, pp.58-66). Visual effects noted during television broadcasts of the 

1992 Olympics in Barcelona is further evidence of such atmospheric conditions. 

Stratospheric ozone is located in the upper atmosphere (Gay, p.lO; Robinson 1966, 

pp.75-76; Plumb 1989, pp.3-5), occurring between fifteen to fifty kilometres above 

the earth's surface, but is mostly concentrated at an altitude of between fifteen and 

thirty kilometres. Its relative abundance is very small; if all the ozone in a vertical 

column were to be compressed to sea-level pressure, it would form a layer only a few 

millimetres thick. Yet it effectively blocks almost all solar radiation of a lethal 

nature from reaching the surface of the earth. It has the ability to absorb harmful 

ultraviolet radiation (Sellers 1965, p.23; Plumb, p.4), and strongly absorb and emit 

infra-red radiation (Sellers, pp.44-45; Plumb, p.4). 

Atmospheric ozone formation, a complex photochemical process (Plumb, pp.4-5) 

occurs more readily above the equator, due to its direct attitude to the sun and hence 

reduced refractivity and reflectivity. Ultraviolet (UV) light in sunlight acts directly 

upon atmospheric oxygen (Linacre and Hobbs, p.7; Robinson, p.76; Plumb, p.5; 

Matthews 1989, p.33). The heated air of the equatorial regions rises convectionally 

and drifts away from these central latitudes towards (in Australia's instance) the 

bottom of the continent (Plumb, pp.4-5). There the air sinks as it cools, and joins the 

flow of other cool air from the oceans around the land mass in moving northwards to 

replace the rising warmer air currents. This movement is known as a 'Hadley's Cell' 

(Calder 1974, pp.20-2 1 ;  Linacre and Hobbs, pp. 1 17- 1 1 8). The ozone moves with 

these air currents, perpetually diminishing, and accumulating proportionately over 

the southern latitudes. 

Ozone formation takes place readily around that part of the planet exposed to 

sunlight (Plumb, pp.5-8; Matthews 1989, p.33), but in greater quantities over the 

equatorial regions. Some oxygen (02) molecules are split by the impact of highly 

energetic UV radiation, especially UV -C, into 02- ions (Matthews, p.32), through a 

process known as photodissociation (Gay, pp.10, 48; Graedel and Crutzen, p.61). 

These ions cannot exist freely in nature for particularly long, and so 'find it 
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convenient' to attach themselves, by bonding, to their stable 'host and relative',  

oxygen. This they can do (Plumb, p.5) by the energy imparted to them by the UV 

radiation. They now are ozone (03) molecules. But ozone molecules are unstable, 

and cannot exist for very long in the atmosphere's conditions, especially when under 

continuing bombardment by the multitude of solar and deep spatial irradiants 

(Matthews, p.32). They soon split apart, forming yet again oxygen molecules and 

oxygen ions. This is a continuing cycle (Plumb, p.5; Matthews, p.32), constantly 

absorbing ultraviolet energy to break ozone asunder, and reform it again. 

This process can be reproduced during storms, when the energy released from a 

lightning bolt can split oxygen even at or near ground level; ozone has a distinctive 

'chlorine-like' pungent odour (Linacre and Hobbs, p.203) occasionally noted after a 

nearby lightning flash (not an uncommon experience during the 'Top End's Wet 

Season, noted for its almost unequalled number of lightning flashes for any city in 

the world, on average 88 days per year (Linacre and Hobbs, p.88)). 

Much of the atmospheric ozone is acted upon around the world by the release into the 

troposphere of a number of trace elements from a wide variety of industrial, 

mechanical and technological sources, such as refrigerants and propellants (Plumb, 

pp.5-9; Graedel and Crutzen p.63; Priest 1991 ,  p. l l). The most significant ozone 

destroyer are chlorofluorocarbons (CFCs), used as aerosol propellants, in air 

conditioning or refrigeration units, and in the manufacture of styrofoam products. 

These anthropogenic chemicals, whose emissions and atmospheric concentrations 
have grown rapidly since their introduction several decades ago, . . . have what 
initially seemed to be a wonderful property: they are virtually unreactive in the 
lower atmosphere, and so they pose no direct toxic threat to living organisms. 

Unfortunately, the very same characteristics that render chlorofluorocarbons rather 
inert enable them to reach the stratosphere unchanged (Graedel and Crutzen, p.63). 

There they influence the formation, existence and activity of ozone. In particular, 

those compounds which are most destructive to this cyclic process are those 

containing chlorides (Graeden and Crutzen, p.63; Matthews, p.94), which act as very 

potent catalysts in the breakdown of ozone to oxygen molecules and ions, but not the 

reverse, to form ozone again. "Every chlorine atom ultimately eliminates many 

thousands of ozone molecules, but are [themselves] freed unaltered at the end." To 

quantify it, according to Bolhar-Nordenkampf, "One chlorine molecule can destroy 

100 000 ozone molecules." Graeden and Crutzen (p.63) state that, 

primarily because of the emission of chlorofluorocarbons, the level of ozone
destroying chlorinated compounds in the stratosphere is now four to five times higher 
than normal and is increasing at a rate of approximately five percent a year -
developments that highlight the profound effect human activity can have on the 
stratosphere. 
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According to various representatives of the world's scientific and health and political 

communities (Plumb, pp.S-10; Kripke, pp. 15-19; Graeden and Crutzen, pp.58-68; 

Matthews, pp.91-98; Manton 1989, pp.227-231), this is happening increasingly, and 

alarmingly so. 

The chemicals most understood to act as destructive pollutants to ozone are as 

follows (Table 2.2). 

Chemical Use in millions of kg Lifetime in Primary use 
years 

us World 
CFC 11  79.7 368.3 64 blowing bubbles into foam 

for furniture refri�eration 
CFC 12 136.9 455.0 108 air conditioning, 

refrigeration, blowing 
bubbles into rigid foam for 
food containers and 
insulation 

CFC 1 13 68.5 177.0 88 cleanin� solvent 
Halon 121 1 2.8 7.1 25 partable fire extin�uishers 
Halon 1301 3.5 7.0 1 10 total-room ftre extinguishers 

Table 2.2: Ozone-destroying Chlorofluorocarbons and Halons (Gay, p.93). 

Ozone, as part of the atmospheric air flow, spirals away from the equatorial regions 

through the intermediate latitudes, towards the polar regions (Plumb, p.5; Matthews, 

p.33; Easson). Here the air flow develops into a vortex, a swirling whirlpool of 

atmospheric gases of varying intensities and unequal distribution (Fraser 1989, p.39). 

The air is extremely cold over the Poles (Fraser, p.40) especially over the South Pole, 

around -80oC in the atmosphere (Bolhar-Nordenkampf, 1991) above the Antarctic 

continent (Graedel and Crutzen, p.63; Matthews, p.95). This is because it is a frozen 

land mass, unlike the floating mass of ice upon the Arctic Ocean, where its cold 

temperature is moderated a little by the higher temperature of the ocean water. The 

freezing air temperatures enhance the breakdown of the ozone molecules by the 

chlorine pollutants carried in the upper atmosphere, so much so that considerable 

depletion of the levels of ozone have been measured over the polar regions, 

especially the southern continent. However, the "relationship between ozone and 

temperature is not straightforward, providing indirect evidence that temperature 

changes alone are not the cause of Antarctic ozone depletion" (Fraser, p.4 1 ,  citing 

Brasseur et al., 1988). 

This depletion has been so marked that it has been referred to as the 'ozone hole' and 

was first noted in 1984-85 (Easson). An arm of the vortex broke off in December 
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1987 and drifted northwards (Refer to Figure 1 1 )  (Bureau of Meteorology 1987, p.2; 

Fraser, pp.37-38), lowering levels over southern Australia and New Zealand quite 

noticeably. 

Several years later, levels are still significantly lowered, and continue to fluctuate. 

TOMS OZONE (SOUTH POLE) 

8/17/87 
· · · · ·.· · - .  . . .  . . .. 

t/27 /87 

9/ �/87 
· · · · · · � · - .  

10/ �/8 7 

FJ.gUre 1 1 :  The Ozone Hole Over Antarctica, 1987 (Le Marshall 1989, p.61) 

These computer-generated images are taken from data acquired by the Total Ozone 

Mapping Spectrometer (TOMS) located on the NIMBUS-7 satellite (Le Marshall, 

p.6l). 
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This polar vortex accumulates now seasonally over Antarctica, and subsequently, in 

December 1987, a 'tongue' of this hole broke away from the polar vortex (Fraser, 

pp.37-47), drifting over the southern Australia and New Zealand region, where "it 

stagnated for some weeks, influencing ozone levels over the region" cites the Bureau 

of Meteorology's Ozone Program report ( 1989, p.2; Le Marshall, p.64). This report 

continues, "If this is the dominant cause of the low ozone levels, it will be the first 

hard evidence of the 'ozone hole' directly affecting the environment in the mid

latitudes." The prospects of decreasing ozone in the world's atmosphere, and the 

awareness of this 'hole' forming in the ozone over the Antarctic continent in the 

early 1980s, is being received by scientists and governments with some trepidation 

and recognisable concern (Fraser, p.37; Manton p.228; 'Time' 1991, p.65; 'Time' 

1992, pp.52-58). The effects of this 'hole' have not yet been recorded as far north as 

the Northern Territory however, and so may not be considered as being directly 

influential upon this region's climate. What is considerably influential to the region 

is the consistent exposure to ultraviolet radiation. 

According to Graedel and Crutzen (p.64), 

Even if chlorofluorocarbon emissions stopped today, chemical reactions causing the 
destruction of stratospheric ozone would continue for at least a century. The reason 
is simple: the compounds remain that long in the atmosphere and would continue to 
diffuse into the stratosphere from the tropospheric reservoir long after the emissions 
had ceased. 

Chlorofluorocarbons take around two to three years to drift up into the higher 

altitudes of the stratosphere (Bolhar-Nordenkampf). 

What happens to humankind, then? The upshot is that ultraviolet radiation is going to 

continue to penetrate through the earth's atmosphere to the biosphere on the surface, 

in slowly increasing quantities. What is ultraviolet radiation, and how does it effect 

living matter, especially people? 

Ultrsvlolet Rsdlstlon 

Ultraviolet radiation (UV, or UVR) makes up about 4% of the total energy contained 

in sunlight (Voytek 1989, p. l 5). Summarising Voytek's ( 1989) description of the 

nature and properties of the effect of stratospheric ozone on the biosphere in 

'Ominous Future Under the Ozone Hole', she states that it comprises the portion of 

the electromagnetic spectrum between X-rays and the visible spectrum. It is sub

divided into four categories based on physical properties (including wavelength, 
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measured in bill ionths of a metre, nanometres- nm) and the biological consequences 

of exposure. The shortest wavelengths, Vacuum UV (less than 200nm) are 

completely absorbed by air and water and never penetrate the high levels of the 

atmosphere known as the ionosphere. The next portion of the UV spectrum, UV -C 

(200-280nm), is  high energy radiation, and constitute the most damaging 

wavelengths to organisms because they are efficiently absorbed by that matter 

essential to cellular life, nucleic acids and proteins. UV -C i s  very strongly absorbed 

by ozone and negligible amounts reach the earth's surface. The middle UV-B 

wavelengths (280-320nm) �re extremely injurious to organisms.: A large portion of 

these medium energy UV -8 wavelengths below 300nm are absorbed by ozone, but 

any decreases in atmospheric ozone is proportionately matched by increases in lower 

wavelength UV-8. UV-A (low energy, near UV, 320-400nm) has the longest 

wavelengths of UV, causing noxious and injurious effects to organisms, and can 

exacerbate damage caused by UV-8. Ozone does not effectively absorb UV-A, so is 

not affected by any atmospheric change in ozone quantities (Nunez 1989, p.77). 

How much UV light reaches the earth's surface depends upon the angle at which it 

strikes the earth (Figure 12). This is determined by the time of day, latitude and the 

season. Further, atmospheric transparency influences quantities transmitted. Matter 

such as trace gases, clouds and aerosols [dust and other particles] may (Sellers, p.23) 

be ' blocking' or scattering the passage of the rays. Included in this are the amounts 

of free ozone present in the stratosphere. 

1 2  noon 

10em 0 
I : 

Figure 12: Angle of Sunlight Relevant to the Earth's Surface (Enunett 1988, 

p.14). 
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The diagram shows solar radiation having a direct path to the earth's surface, and the 

biosphere, when the sun is nearest the solar zenith. Darwin's equatorial proximity 

enhances this solar exposure. Activities undertaken outdoors earlier or later in the 

day are illuminated by solar radiation occuring at increasing angles of incidence to 

the earth's surface. Hence it is more prone to reflectivity off the ozone layer and 

other protective atmospheric aerosols. Secondary radiation, or scattered radiation, is 

less intensive, thereby reducing surface albedo and the subsequent possibility to 

enhanced exposure to irradiance. 

Senior scientists at the main office of the Bureau of Meteorology, such as Easson, 

and Roy at the Australian Radiation Laboratories, consider that a UVR scale included 

in  television weather forecasts in southern states' capitals "are rather meaningless" 

(Easson). They "use a very crude model" to develop the reading which, according to 

Easson (1992) serves little purpose other than as a reminder that exposure to direct 

sunlight is always potentially hazardous, especially in the southern summer months. 

There is benefit in terms of the constant reinforcement provided from any variety of 

'informed' sources. These comments were made in response to an inquiry to these 

officers that should Darwin, as the most northern capital city, have a greater need to 

provide a daily UVR reading if it were available. 

Ultraviolet Radiation Levels In the Northern Territory 

How much UVR reaches the earth? How much reaches the global surface in 

Australia, and how much reaches the Northern Territory? UVR is measured in 

milliWatts squared (mW/m·2), the irradiance or the amount of light fallen on a given 

area, in this case, a square metre (Easson). 

It is important to note comparative levels of UV -B irradiance reaching the surface at 

various latitudinal locations throughout Australia. The importance arises in 

comparing increasing levels of UV -B as latitudes approach the Equator . . The 

following graph of data collected from the Australian Radiation Laboratories (Figure 

13) has been taken from data supplied to the Melbourne Office of the Bureau of 

Meteorology by Dr C Roy, Director of the Laboratories, in August 1989, and 

published again in Roy and Gies (1989) 'Ozone Depletion and its Calculated Effect 

on Solar UVB Radiation Levels for Some Australian Cities'. Darwin has the highest 

average amount received for most of the year, of the major population centres listed. 

The only locality where levels are equated at some time is Mackay in northern 
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Queensland. Based upon the data illustrated in this graph, it may be suggested that 

the population of Darwin and the 'Top End' receives the highest and most potent 

levels of UVR of any major Australian centre, if exposure levels are considered 

continuously throughout the year. 
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Figure 13: Levels of UV -B Irradiance (Around Solar Noon) (Roy and Gi� 
1989, p.61). 

While a clear curve is noticeable on the graph for all the population centres relative 

to the seasons and months, there is nevertheless a distinct range evident 

longitudinally, from Hobart to Darwin. 

A s  at 1989 Voytek (p.15) cites studies of models which suggest that a drop in ozone 

concentrations by 16% would result in a 1 %  increase in UV-A and UV-B. She 

suggests that such a decrease would "result in a 46% enhancement of DNA 

(deoxyribonucleic acid) damaging radiation and a 2% increase in radiation affecting 

photosynthesis". 
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It has been reported in Nature (25 July 1991)  that "the ozone hole over the South 

Pole this year is almost as severe as record levels in 1987." Further, "Ozone 

depletion over Antarctica is not restricted to the stratosphere, it seems." Citing 

Schnell and others in Nature (1991, pp.726-729), Thompson (1991,  p.282) states: 

As the ozone hole develops in the upper atmosphere, during the Antarctic spring, 90 
also the lower atmosphere, or troposphere, loses ozone . . . Although the hole 
disappears as the stratosphere warms and the vortex breaks up, the spring hole has 
become worse than when it ft.rst developed in the mid-late 1970s. One consequence 
of the ozone hole is ozone loss beyond Antarctica during the austral [of the south] 
spring and summer when air masses with chemically induced stratospheric ozone 
loss penetrate towards mid-latitudes - a dilution effect. (Brackets added.) 

Thompson continues that "a report . . . by Stolarski and others ( 199 1 )  shows 

significant total ozone loss in both Northern and Southern Hemispheres to within 35° 

of the Equator." With predictions by scientists at both the National Oceanic and 

Atmospheric Administration and the National Aeronautics and Space Administration 

that destructive pollutant levels producing this ' chemically induced stratospheric 

ozone loss' are continuing to rise (Matthews. p.94; Schneider 1989. pp.74-79). any 

perceptible change. although minimal as noted earlier. can only be considered 

detrimental to the lifestyle of Northern Territory children. 

A comment by Easson (1992) provides a note of special significance and importance 

to life in the biosphere. The tendencies of most recent findings is that the total 

radiation reaching the earth remains approximately the same. Diffuse radiation levels 

have increased. due to ozone depletion. As aerosols quantities have increased, direct 

radiation is deflected. thus path lengths are longer. The nett result of this is that 

actual UV at the global surface is marginally attenuated. This cannot. however. 

allow any justification or cause for complacency in global activities being undertaken 

at this time to modify and restrict atmospheric pollutants. These are noted shortly. 

Solar Actinic Radiation 

Solar radiation is invasive; any such radiant energy which induces change in organic 

matter is 'actinic radiation' (Muller 1989, p.91; Welsh and Diffey 198 1 .  p.577). The 

Macquarie Dictionary defines actinism as "the action or the property of radiant 

energy of producing chemical changes." It is also able to penetrate some 

considerable distance into water. about twenty to thirty metres in clear ocean water 

(Voytek 1989. p.18). Thus even marine life is not immune from its effects. And any 

decrease in ozone represents an increase in the amount of UV -B penetration. 
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Actinic radiation involves the absorption and damage to important cellular molecules 

such as DNA, proteins and pigments (Muller, pp.91-93; Emmett, pp.21-22; Laerum 

and Iversen 1981, pp.201-205). These factors all contribute to impairment and 

inactivation of metabolism, resulting in inhibited growth and reproduction, and 

eventually, death (Elwood 1989, pp.95-104; Robinson, Ferguson and Robinson 

1989, pp.121-124). Genetic information carried by DNA is damaged by wavelengths 

less than 320nm (UV-B and -C), possibly resulting in the death of that cell or 

alterations to the genetic coding carried by the genes (Muller, pp.92-92). The latter 

may be the cause of human skin cancer (Voytek, p.20; Muller, p.93). As Voytek 

continues, 

Recent studies have indicated that a 1-2% increase in UV-B would result in a 2-3% 
increase in the annual number of malignant melanoma skin cancers and a 6% 
increase in non-melanoma skin cancer rates. In addition to skin cancer, small 
increases in UV-B radiation can cause other physiological disorders. UV has also 
been shown to have similar effects on animals, particularly domestic stock, at all 
latitudes. 

UV-B is absorbed by DNA molecules in the outer layers of the organism, including 

plants and humans (Bolhar-Nordenkampf, 1991). It disturbs the genetic information 

in the DNA, and thus may be termed biomutagenic. It interacts with an essential part 

of the living cell, the B1 protein in the DNA protein molecule. With the DNA 

damaged, it fails to successfully pass on its correctly coded genetic message to new 

cells, and thus the survival of the cellular tissue within the organism, even the 

existence of the organism itself, may be jeopardised. 

Thus, according to these various reports and findings (Muller; Voytek) the 

Macquarie definition of actinism must be clarified and expanded with the term 'and 

biochemical'. 

In April 1990 I was invited to view the re-establishment and calibration of a Dobson 

Ozone Spectrophotometer, by the Bureau of Meteorology's Instruments Specialist 

(Easson). It is an expensive instrument designed to measure ozone quantities in an 8
° 

arc directly above itself, in this case, above Darwin. Such a device, owned by the 

United States, had existed at the Darwin Airport station previously, but had been 

removed after sustaining damage during Cyclone Tracy in December, 1974. 

Ozone measurements are read in Dobson Units (DU). ( 100 DU equals 1 nun of 

ozone at sea level: Roy and Gies 1989, p.46). The generalised 'rule of thumb' as 

stated by Easson (1990), is for each one percent reduction or difference in the ozone 

column, there is a two percent increase in UVR (Baden-Nordkampf). 
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Table 2.3 shows readings of total ozone in the vertical column of the atmosphere 

taken and plotted for Darwin, together with selected readings for the same pericxL 
shown in comparison for Mackay, Brisbane, Perth, Sydney, Adelaide, Melbourne and 

Hobart. The value in the second column is the latitude of the city in degrees and 

minutes (Roy and Gies, p.46). 

Jan Feb Mar Apr M� Jun Jul Aug � Oct Nov Dec 
Location 

Darwin 12°26 259 257 256 256 257 259 259 272 275 275 265 264 

Mackay 21°17 272 267 262 262 267 272 274 284 294 293 287 277 

Brisbane 27°28 281 275 271 271 276 285 292 306 312 307 301 286 
Penh 31°55 287 280 277 279 285 298 308 324 330 323 312 294 
Sydney 33°52 289 283 280 283 290 306 316 333 340 331 317 299 

Adelaide 34°56 290 284 281 285 292 310 320 337 345 335 319 301 
Melbourne 37°49 293 287 284 291 300 321 331 350 359 346 322 307 

Hobart 42°53 299 290 300 302 312 337 347 368 378 368 338 319 

Table 2.3: Total Ozone: Darwin, Mackay, Brisbane, Perth, Sydney, Adelaide, 

Melbourne, Hobart (Roy and Gies 1984, p.46). 

This table demonstrates that throughout the year Darwin has the lowest levels of 

ozone for any of the major centres listed, being the major population centres across 

Australia. Despite minimal ozone reduction being noted in the stratosphere above 

the 'Top End' region, with only about a one percent loss recorded (Easson 1991), 

perennially low levels of ozone mean that the arrival of actinic UV at the surface is 

more efficient, and therefore a potentially greater hazard at all times throughout the 

year. 

Based upon the discussion undertaken, it is argued in sub-hypothesis (b) that 

There is empirical evidence to show that climatically the northern latitudes of 
Australia have an increased exposure to actinic radiation than do the southern 
latitudes. 

The damage to the ozone layer is a major problem to all organic life, most notably 

humankind. Watson and others (1988, p . l )  state that 

many governments around the world ... have recognised that the ozone layer must be 
protected in order to protect human health and aquatic and terrestrial ecosystems 
from damage due to enhanced levels of ultraviolet radiation. In particular, it was 
recognised that the use of chlorine (chlorofluorocarbons (CFCs)) and bromines 
(halons) containing chemicals constitute a potential threat to the stability of the ozone 
layer. 

Many countries have become parties to various Convention Protocols (Boat and 

Rouch 1989, pp.2-6; Manton pp.227-321; West 1989, pp.243-244; Graedel and 
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Crutzen, p.68; Matthews, p.95) whereby programs for the reduction and ultimate 

cessation of the production of ozone-destructive substances, which include 

refrigerants, aerosol propellants, solvents, blowing agents for foam production, and 

polyvinyl chloride plastic production (Graedel and Crutzen, p.63) have been set in 
motion, both nationally and internationally. In June 1992 the most significant 

conference of these took place in Rio de Janeiro in Brazil. Leaders representing most 

of the world's nations attended the 'Agenda 2 1 :  Global Summit', to thrash out 

programs for the future management of the planet Earth ('Time', June 1992). 

Financial and economic priorities were seen to still play a dominant role in the 

commitments each party was willing to play. 

Albedo of Playing Surfaces 

The Northern Territory receives very high levels of solar radiation (Sellers, p.22; 

Linacre and Hobbs, p.242). This is due to its equatorial proximity, where the sun is 

closest to the earth for the longest period, and incident solar irradiance has a direct 

route to the earth's surface, with minimal atmospheric backscattering and filtering by 

clouds, diverse particles (aerosols) and especially stratospheric ozone. In the summer 

months of the Southern States, more than 70% of the daily total of UV-B is received 

during the five hours centred on solar noon (Roy and others, p.74). The following 

figure (Figure 14) presents comparative mean monthly global solar irradiance 

measurements over the twelve months of the year for the selected centres of Darwin, 

Alice Springs and Melbourne. 
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Figure 14: Latitudinal Global Irradiance (Monthly Mean Values: W/m2): 

Darwin, Alice Springs and Melbourne (Linacre and Hobbs, p.242). 

The planet's axial tilt and the curvature of the surface, together with filtering ozone 

levels and scattering aerosol particulates, causes various levels of solar radiation to 

actually reach the surface. This correlates with the increasing latitude of the three 

selected residential centres to produce the increasing levels of solar irradiance as the 

equatorial regions are approached. This is demonstrated by the consistently high 

levels of irradiance received by Darwin throughout the year, as being typical of 

tropical and equatorial regions. But the levels can be much higher for a shorter 

(seasonal) period of time, the further away a place is from the equator. This is 

demonstrated by Alice Springs and even more so by Melbourne through summer, 

which also show greatly reduced levels (especially by Melbourne) during the winter 

months. 

The surface albedo (reflectivity) is therefore also highest at this time (Voytek 1989, 

p . 1 6); that is, the ratio between the total solar radiation falling upon the earth's 

surface and the amount reflected from that surface. The surface albedo depends on 

the angle of incidence of the sun, the nature, density, texture and constituency of that 

surface to allow reflection, and the subsequent angle of reflection from the ground 



49 

surface. A selection of surfaces and their albedos is listed in the following table 

(Table 2.4), based on Sellers (p.21), List (1966, pp.442-443) and Iqbal (1983, 

pp.284-290). 

It must be noted at this point that there are physical and instrumental difficulties in 
measuring albedos of various surfaces. With respect to some items noted in the 

following table of albedos the references used have shown a variation in values. 

There are any number of possible variables which could account for the differences 

noted in value variations. These could include the exact nature of the item being 

measured, or the instruments being used to undertake the measurement. For the 

purposes of this study, it is considered appropriate and adequate to provide an 

indication of the surface albedos of various exemplar environments as may be used 

for physical activity in Northern Territory schools, without relying heavily upon the 

mathematical reliance and accuracy of all relevant accumulated data. 

Surfaces Albedo(%) 

Water Winter 30° latitude 9 
Summer 30° latitude 6 

Bare Areas Sand dune, dry 35-45 

Soil, dry clay or gravel 20-35 

Soil, dry light sand 25-45 

Concrete <!rY 17-27 
Road, black gm_ 5-10 

Natural Surfaces Desert 25-30 

Grasslands, dry season 25-30 

Grasslands wet season 15-20 
Tropical bushland 15-20 

Green grass 10-20 

Deciduous forest 10-20 

Table 2.4: Common Surfaces and Their Albedos (Sellers 1965, p.2 1 ;  List 1966, 

pp.442-443; Iqbal 1983, pp.284-290). 

Each surface has a proportional level of reflectivity, the albedo, as well as an ability 

to absorb radiant energy. Thus, a bituminous surface such as a tennis court, 

equivalent to the above classification 'black top road', will absorb a considerable 

amount of short-wave radiant energy, exposing the player to 5-10% more UVR from 

its surface (Robinson, pp.198-208). A concrete surface, with its smoother and lighter 

texture, will produce a higher albedo of between 17% and 27% more UVR. 

However, the nature of bitumen is that it absorbs the radiant energy, which is felt 

underfoot as long-wave energy, heat (Easson). In the middle of the day this is an 

extremely hot and uncomfortable surface on which to play. The grassed surface 
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produces an albedo of 10-20%, but it is noticeably cooler. Nevertheless, it needs to 

be borne in mind that direct exposure to ultraviolet radiation is supplemented by the 

indirect or reflected exposure offered by the playing surface. Note that surface 

albedo "is lowest over water and forests" (Sellers, p.29). 

Global Climatic Changes 

It has been noted earlier that world leaders or their representatives have gathered 

from time to time to present, share, discuss and promote new directions for the way 

in which the nations, their populations and their industries should become 

increasingly protective of diminishing natural resources. It has been recognised that 

changes to global climatic patterns due to increasingly intense human activity need 

to be considered more fully. These changes, such as the depletion of the ozone 

layer, will have a significant influence on the lives of school-aged children in the 

Northern Territory and Darwin region, depending on how rapidly these changes may 

occur, and to what degree of intensity. 

The climate is undergoing further subtle and notable changes in the form of global 

warming, the 'Greenhouse Effect'. Scientists predict (Schneider 1989, pp.73-79; 

Matthews 1990, pp.66-99; Priest 1991, p. l O; Pearman and Mitchell 1991, p.l8) that 

the 'Greenhouse Effect', for example, will continue to increase the earth's 

temperatures by some degrees, but exactly how many degrees, is  the subject of some 

debate (Schneider, p.70). How do local scientists predict this may affect the 

Northern Territory? A brief discussion and analysis of their views (as presented in 

'Greenhouse Strategy for the Northern Territory: A Discussion Paper', prepared by 

the Northern Territory Advisory Committee on the Greenhouse Effect, November 

1991) is undertaken in Chapter Eight Outcomes. 

It is of great importance that the Education Department continues to monitor 

resources as to the latest advice and recommendations relating to any changes and 

developments that may be inferred from the most recent scientific revelations. 
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Conclusion 

The implications for Australian students are that being outdoors could be 

increasingly hazardous, as it is anticipated that, with less atmospheric ozone 

providing protection, harmful ultraviolet radiation levels are expected to slowly and 

proportionately increase. As the Tasmanian Minister for Health, Community 

Welfare and the Elderly said in his Opening Speech to the Conference on the Health 

Consequences of the Depletion of the Ozone Layer (May 1989), 

There is still uncertainty about the consequence of ozone depletion on health . . .  It is 
considered that a reduction in the amount of ozone in the earth's atmosphere could 
result in more ultraviolet radiation reaching the earth's surface. This, in tum, could 
result in a major increase in the number of new cases of skin cancer diagnosed each 
year. We must remember that Australia has the highest incidence of skin cancer in 
the world . . .  Four thousand new melanomas are diagnosed in Australia each year. 
Hundreds die each year. The social cost alone to the nation from losing these 
productive individuals is immense. In terms of medical procedures to remove or 
con1rol these cancers, the cost is also very high. 

The major point to be made here is that these cancers are preventable, or if diagnosed 
early in their development. curable in 95% of cases. 

Education is the key to change the behaviour of people when they are in situations 
that are conducive to high doses of ultraviolet radiation. (The Hon. F Roger Groom, 
MHA). 

It may be seen that the geographical location of the Northern Territory, notably 

Darwin, being in close proximity to the equator, exposes it to extremes of solar 

irradiance because of the minimal insulator effect provided by the ozone levels. 

Stratospheric ozone is seen to have a protective effect to the biosphere because the 

photochemical reaction in which ozone is formed, under the influence of insidious 

ultraviolet radiation emanating from the sun, causes ozone to be absorbed in very 

great proportion. 

This exposure is likely to be exacerbated in proportion to the dangerous diminishing 

of the ozone layer, due to industrial and technological activity. 

Therefore, with this examination of these specific characteristics of climate and 

location, as components of the geography of the Northern Territory, borne in mind, 

it may be argued in sub-hypothesis (c) that 

Children attending schools in this region may be considered to be exposed to what 
are potentially hazardous, even lethal, climatic conditions. 



Chapter Three 

ADOLESCENTS' RESPONSES TO CLIMATIC HAZARDS 

This chapter intends to examine ways in which adolescents in schools in the 

Northern Territory respond to geographical hazards, as characteristics of the region. 

These characteristics are primarily physiological responses. But they also include 

attitudinal responses, as part of their developing socio-cultural and emotional 

responses to the expectations and images of the world around them, with which 

each individual wishes and chooses to identify and emulate. 

The prime geographical features which may influence adolescent physiology are 

solar actinic radiation (defined earlier), and a multi-factoral combination of heat and 

humidity which may lead to thermal stress and thermoregulatory dysfunction 

(defmed earlier) or failure. In considering these responses, specific physiological 

structures, abilities and inabilities will be detailed which endeavour to cope with the 

effects of solar radiation, and will be similarly followed by their responses to heat 

stress through thermoregulation. 

Reference will also be made to literature which considers psychological responses 

to these characteristics, in terms of community, peer and schools' attempts to direct, 

instruct or modify adolescent behaviours. 

Studies of the influence of sunlight upon adolescents, in terms of physiology and 

behaviours, are considerably more recent and fewer than those of studies of 

thermoregulatory influences and stresses upon human physiology. Thermal stress 

(defmed earlier) can occur in a broad variety of settings, particularly where intense 

or prolonged physical activity is undertaken, which it may be assumed occurs 

frequently, even indoors if the ambience is appropriate. However, it is only in 

recent years that skin related cancers have been blamed upon solar exposure. So the 

following study, while providing a summary view of thermoregulatory stress in 

adolescents, emphasises current and developing knowledge of solar radiation actinic 

upon young skin structures, and their behaviours in terms of existing practice and 

desired behavioural change. 
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It must be acknowledged here that there is still a great deal of research and 

application of this work to be undertaken. This is exemplified in a number of 

studies on epidemiological aspects of skin cancer. This is the case in the assertion 

by Giles ( 1 990, p.219) when he states that "the epidemiology of malignant 

melanoma is incompletely understood." This view is also held by Ashton and Laura 

( 1 990, p.217). Ashton and Laura (pp.217-218), however, strongly challenge the 

widely accepted model (Giles, p.219; Elwood 1989, pp.96-97; Lee 1989, pp. 109-

1 1 1) which is based upon the assumption that, if one lives in the tropics or near the 

Equator, that that almost automatically qualifies the individual for being one of the 

two out of three Australians likely to present with some form of skin cancer in their 

lifetime (Marks and Hill 1988, pp.514-515; Priest 1991, p . 1 1). 

It is the intention of Ashton and Laura in their article 'The Causes of Malignant 

Melanoma: Environmental Factors and the Melanoma Enigma' ( 1 990) to 

encourage epidemiologists and researchers to look for more contributory factors to 

the development of malignant melanomas than simply by exposure to UVR (p.217). 

They present their evidence (p.217) based upon such apparent anomalies as the rates 

of latitudinal incidence of melanomas across Australia, illustrated by the recorded 

occurrences of melanomas in Tasmania being higher than the equivalent 

proportional rate for the non-Aboriginal population rate for the Northern Territory 

(Durling, 1989; Dwyer, 1989). Further, that the non-Aboriginal rates in the 

Northern Territory are a third of those of Queensland, although these two regions 

share similar latitudes (citing Ring et al., 1989). Giles (p.219) counters with: 

Overall, the Australian data are consistent with respect to increasing incidence with 
decreasing latitude. Inconsistencies are related to small populations having 
statistically variable rates, the recent advent of cancer incidence registration in these 
States, the non-statutory requirement for cancer notification in some States, and 
possible variation in population prevalence of host factors between the States of 
Australia. 

Ashton and Laura continue their argument (p.217) that the aetiology of melanoma, 

or causes of the disease, may well be caused by factors other than just the response 

of the skin to sunlight . "The skin has been affected by a number of changes to our 

chemical environment in the past three decades." These include photosensitising 

agents, often contained within many commonly used drugs. Among these are 

"tranquillised broad spectrum antibiotic drugs and even sunscreen and tanning 

lotions." Further ingestion or application through the skin of other substances 

containing photosensitising agents, as well as the processing and refining of food, 

may have affected skin sensitivity, allege Ashton and Laura. Their study proceeds 

to raise questions also about the effects of the endocrine system, for example, the 
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"female sex hormones which, for many years, have been suspected of having a role 

in the induction of melanomas. It has been shown there are oestrogen receptors in 

melanoma cells and oral contraceptives which may increase risk of the disease, 

citing Beral et al. (1977) and Lee and Storer (1980). 

Concluding with other evidence of possible contributory factors to the production of 

melanomas, Ashton and Laura state: 

We wish to urge that what is needed is more information about the people in whom 
melanoma develops. Not so much about their complexion or the reaction of their 
skin to sunlight . . .  but more about their diet, drug intake and exposure to other 
environmental factors such as artificial light . . .  Some reason for the rapid increase 
in melanoma increase must exist (p.218). 

More recently, Laura (1991) has sought to demonstrate that some exposure to 

sunlight is considered important for the body to build up immunity against the 

effects of excessive exposure to solar radiation, in much the same way as immunity 

to diseases such as influenza are built up by introducing a small quantity of the 

disease into the body by inoculation, thus stimulating antibody production to fight 

the invading virus. Elwood (pp.102-103) poses similar questions in his article 'The 

Epidemiology of Melanoma; Its Relationship to Ultraviolet Radiation and Ozone 

Depletion • ,  published within 'The Ozone Layer and Health: Transactions of the 

Menzies Foundation'. Emmett (pp.121- 122) and Lee ( 1989, p.l09) further discuss 

the role of phototherapy in developing resistance to carcinogens induced by the 

action of sunlight on skin, as well as selective immune incompetence produced by 

UV-B. But it is clearly acknowledged that a great deal of further medical research 

is to be undertaken, in order to be able to provide clearer directives as to appropriate 

and safe behaviours relating to good health in the Australian climate. 

According to llyas (1989, p.148), "people living in the high dosage tropical belt 

have a darker skin tan which, it is thought, provides protection to the skin against 

UV penetration." However, in Ilyas • studies (1983, 1984, 1987) on the effects of 

UVR upon the tropical biosphere, he notes (p.149) that research data concerning 

erythemally effective UV radiation levels 

indicate a sharp increase in the surface level radiation flux towards the Equator, 
despite a greater cloud effect in the tropics. The relative increase in the UV-B flux 
remains practically the same over most of the tropical region and . . .  the resulting 
UV increase in the tropics from a 10% ozone depletion would be more than the total 
radiation flux received at mid-latitudes, and is already higher than any projected 
increase there. The effects on people are likely to be most severe in developing 
countries of the tropics, where understanding and proper awareness of UV -induced 
damages is largely lacking and people spend more time outside. 
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Skin cancer and other skin problems, hitherto of increasing concern in mid-latitude 

populations, may not be of immediate importance in the tropics where most people 

are protected by dark skin, but viral infections, cataracts and damage to the immune 

system may well become more prevalent. The increased UV dosages may also pass 

the threshold for UV tolerance to which tropical ecological systems have become 

adapted. 

It is clear that fair-skinned residents of the equatorial and tropical regions (recent 

migrants, as compared to those who may be considered to be the original inhabitants 

of the region) are at considerable risk with minimal natural melanin protection, and 

contemporary cultural attitudes and behaviours that promote an outdoors lifestyle, 

exposing the body to invasive, actinic radiation. The focus will be now pursued 

more specifically upon northern Australian adolescents, as a clearly 'at risk' socio

cultural group. 

Solar Actinic Radiation 

Adolescent Behaviours and Sun Protection 

It is accepted that "trying to address adolescents directly and change their behaviour 

[is a] considerably . . .  difficult task. As a group they appear to be particularly 

resistant to common health messages promulgated by well-meaning adults" (Marks 

and Hill 1988, p.3). In their article 'Behaviour Change in Adolescence: A Major 

Challenge for Skin Cancer Control in Australia', Marks and Hill set the scene for 

the following discussion in this chapter, in that 

The suntan is a highly valued social symbol, particularly by young people. Just 
what it symbolises is open to speculation but fashion and advertising have played a 
big pan in establishing the tan as something worth working for and worth paying 
for. Unfortunately, the cost in terms of cancer later in life has little deterrent value 
for most teenagers. 

Adolescents are targeted in this study, for a number of reasons. The major reason is 

based upon the increasing incidence of skin cancer (Marks and Hill, p.514), around 

20 out of 100 000 persons per year for melanoma, and around 820 out of 100 000 

persons per year for non-melanocytic skin cancer. "Melanoma is now the third 

most common cancer in women and the fifth most common cancer in men." 

Further, "More than 120 000 people require treatment each year and in 1986, 897 

died as a result of skin cancer - 680 due to melanoma, 217 due to other skin cancers, 
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predominantly squamous cell carcinoma." The bottom line of this statistic, of 

Australia's position in relation to the rest of the world, is that "two out of every 

three persons will develop at least one skin cancer if they live their life in 

Australia." Written in 1988, Marks and Hill follow this statement with the irony: 

"Ranking number one in the world in skin cancer is not one of the events we are 
celebrating in this, our bicentennial year." 

Borland and Theobald ( 1990, p.171) reinforce the assertion that "two out of three 

Australians will develop some form of skin cancer", in their behavioural study 

carried out at the Centre for Behavioural Research in Cancer, titled 'A Picture of 

Sun Protection Behaviour'. 'Cancer' is a disease which presents humans with a 

great deal of concern because of the effect it has on life, and on lifestyle. In 

rhetorical terms it conjures up negative images of disfigurement, debilitation and 

prolonged suffering. Skin cancer is a form of cancer which involves abnormal 

growth of epithelial cells which line the body's internal and external surfaces. The 

epithelium is any tissue which covers a surface, or lines a cavity, and which 

performs protective, secreting, or other functions, such as the epidermis (Macquarie; 

McClintock, 3-2). 

Green and MacLennan (1989, p. l 93) from the Queensland Institute of Medical 

Research, cite the major purpose of research into skin cancer prevention from 

'Health for All Australians', a report to the Australian Health Ministers' Advisory 

Council (1988): National Policy for Skin Cancer Prevention. "To reduce illness 

and death from melanoma and other skin cancers through early detection; and to 

reduce the incidence of all forms of skin cancer through protection ultraviolet 

exposure." Further, Hill, Theobald, Borland, White and Marks (1 990) quote the 

National Better Health Commission (1989), in that the "prevention of cancer, 

including skin cancer, has been identified by the National Better Health 

Commission as a major opportunity for disease prevention"(p. l ). 

The primacy of the cause of skin cancer being exposure of the skin to ultraviolet 

radiation is clearly evident, and the greatest single source of UV exposure is to the 

sun. Emmett ( 1988, p.1) sets the significance of skin cancer's effects on society and 

the individual, in the Introduction to his book 'The Bare Facts: the Effect of Sun on 

Skin': 

In the last 60 years, since the tan has become fashionable and people have 
increasingly felt that exposing their skin to the sun is a healthy, happy thing to do, 
there has been a steady increase in the variety of skin damage from the sun. Skin 
damage shows as premature ageing with loss of elasticity and blotchy 
discolouration. Skin cancers develop, the most important of which is the melanoma. 



A direct link between a history of sunburning and the development of malignant 
melanoma is now apparent. The number of deaths worldwide from skin cancer is 
steadily rising each year, most of them being caused by malignant melanoma. We 
are now seeing sun cancers developing in teenagers, where once they were a disease 
of old people. 
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Supporting this latter sentence, studies throughout recent years have produced a 

great deal of evidence (Marks and Hill, p.514; Cockburn, Hennrikus, Scott and 

Sanson-Fisher 1989, p.137) to demonstrate that adolescents are the age group most 

at risk, and therefore the particular group most appropriate for intervention, to 

increase the use of sun protection measures (Cockburn et al., p. 1 36). Schofield, 

Tripodi, Girgis and Sanson-Fisher (1991, p.135) state that "the disease is 

increasingly seen in younger age groups and is the most common cancer in the 

under-40s." 

High exposure to the sun at 10-24 years of age has been shown to be a strong risk 
factor for the development of superficial spreading melanomas when compared with 
a consistently low-to-moderate residential exposure throughout life (Cockburn et at, 
p.l36). 

Again, "today's youth's sunculture stresses the importance of a 'healthy' tan and, on 

average, adolescents spend a greater number of hours exposed to the sun than do 

adults" (Cockburn et al., p.136). 

Cancer of the skin can produce great disfigurement, either by the naevus [mole or 

blemish] itself, or by the results of the surgical procedure required to remove it. 

The costs of these procedures are substantial, as well as in terms of loss of time and 

productivity to the economy. Above all, repeated episodes of sunburn increase the 

likelihood of increased risk for the future, with the associated increased risk of 

further presentations of cancers, and possibly even death. These issues are 

discussed in detail, with supporting data, later in this chapter. 

Recent considerations of the role of moles are shown in a report by Campbell 

provided in 'The Weekend Australian' (July 4-5 1992, p.58). This report concerns a 

research study undertaken by the head of the dermatology unit at Melbourne's 

Albert Hospital, Dr J Kelly. This study of 1200 children aged from six to fifteen in 

Melbourne, Sydney and Townsville "shows those living in sunnier climates have 

more moles on their bodies, indicating a higher risk of these children developing 

melanomas in later life". 

Campbell cites Kelly's findings that show 



the number of moles on a person's body related directly to the risk of developing 
melanomas later on . . .  It is the most important risk factor. Evidence from the mole 
counting study suggests the sun damage acquired by the age of 20 is what is going to 
result in melanomas. 
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This study will be repeated on the same 400 in each city in three years, finds that the 

children in Townsville have twice the number of moles on their bodies as those in 

Melbourne. Kelly is quoted by Campbell as stating that "it was only in the past five 

years that moles were seen as the most important risk factor in the development of 

melanoma.'' He adds that "very little research had been done in this area." 

Cockburn and her associates, as part of the New South Wales' Country Regions 

Skin Cancer Prevention Campaign together with the NSW Department of Health, 

suggest that, based upon Stem et al. (1986, pp.537-545), there is 

great potential for risk reduction if the desired behaviour (that is, sun protection) is 
achieved . . .  The expected benefit of the regular use or sunscreens with a sun
protection factor of 15 in the first 1 8  years of life . . .  would reduce the lifetime 
incidence of non-melanomatous skin cancer by around 78%. 

The next reason for targeting adolescents is that they are accessible. Discussing 

behavioural approaches to community health care (Sanson-Fisher and Redman 

1986), "in order for a behavioural change to occur, appropriate messages which pre

empt motivations for change have to be given to and received by the target group 

(Cockburn et al., p.136). Cockburn et al. suggest that 

the implementation of interventions throughout the school system provides an 
increased likelihood that adolescents will. at least. be exposed to the message. 
[This) intervention is more likely to be effective than is intervention with adults. 
Attempts to modify behaviour in younger persons, before their habits become 
entrenched, may be more successful than are interventions which are aimed at older 
age-groups in other health-related areas. 

Scholfield et al. (pp. 135-141) undertook a study which examines 'Solar protection 

issues for schools: policy, practice and recommendations', in order to find out what 

educational activities are being undertaken in schools. As suggested by Cockburn 

et al. (1989) and Marks and Hill (1988), it is important to know how are these 

activities being implemented and applied in and by schools. Schools have a very 

strong and clear role that they can, and ought, to play, in attending to solar 

protection issues for schools, in terms of policy, practice, and presenting 

recommendations. The underlying ethical, moral and legal issues to these are 

examined and discussed in Chapter Five. 
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In the preliminary statements to their study, Schofield et al. (p.l35) estimate "that 

about 80 percent of skin cancers are preventable through limiting ultraviolet 

exposure." They continue their argument, referring to a considerable number of 

studies (Lee, 1982; Holman et al, 1986; Sober, 1987): 

The critical period for sustaining damaging levels of sun exposure occurs through 
the school years. Since all children are at school throughout the high-risk period of 
each day for five days a week, schools have the potential to have a major impact on 
the level of sun exposure that children sustain through these fonnative years, and 
thus on the risk of developing skin cancer. 

This statement directs the purpose of this study, especially as it relates to possible 

deleterious effects to the health and well-being of adolescents in Northern Territory 

schools. 

Media images play a vital role in directing adolescent behaviour (Emmett, pp. 1 15-

1 17; Marks 1 989, p.211). Adolescents are strongly influenced by the desire to 

emulate high profile role models, nearly all of whom are portrayed as appearing 

well-tanned, apparently a sign of good health and vitality, as well as the underlying 

notion of being more sexually attractive (Emmett, pp.4, 6-7, 1 15-1 17). 

A popular magazine for teenage girls, 'Dolly', has the sub-title: 'The Coolest Girls' 

Magazine Around'. The December 1991 issue has a four page photographic spread, 

'The Perfect Tan Plan' (pp.62-65). Despite strong efforts on behalf of the 

Australian Cancer Council, through the various States' and Territories' offices, and 

education programs (some of which are considered in Chapter Seven) to instil a 

'Sun Smart' (an Anti-Cancer Council of Victoria program) attitude in adolescents, 

trend-setting magazines still strongly promote the tanned look as being the most 

desirable and fashionable. The article details a three week program of using 

sunscreens, their various ratings, avoidance of midday sunlight exposure, and more. 

These are informative, clearly carefully researched, and very useful. The concern 

of the Australian Cancer Council and related medical and health authorities is, 

however, that avoidance behaviours are the safest and most protective. Yet the 

image of seeking to be tanned is still the prime topic of this magazine article by way 

of example, and many others like it, targeting the adolescent audience. 

The Director of Programs for the Anti-Cancer Council of Victoria is Dr R Marks. 

His (with others) 1990 study 'The Role of Childhood Exposure to Sunlight in the 

Development of Solar Keratoses and Non-Melanocytic Skin Cancer', readily 

applicable to the health of adolescents in the Northern Territory, suggests that there 
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is major evidence that "the high rates of solar keratoses and associated tumours that 

are seen in adult Australians today are related to exposure to Australian sunlight 

during childhood" (Marks, Jolley, Lectsas and Foley, p.62). 

It is the concern of teachers, the community health and medical professions, that 

students are not conscious of the fact that the prevalence of such phenomena is very 

much dependent upon their habits now (Marks et al., pp.62, 64, 66; Cockburn et 

al., pp.l36, 139; Schofield et al., pp.l35-140; Marks and Hill, pp.514-515), but 

which may only evidence themselves ten to fifteen years later (Emmen, p.19). The 

'Slip! Slop! Slap!' campaign of 1980 to 1987 deliberately focused on children and 

adolescents because 

behavioural changes in younger groups will have the largest impact in reducing life
long UVR exposure and because there is some evidence that over-exposure to UVR 
before the age of 20 increases risk relative to over-exposure when older (Hill et al, 
p.l). 

As a practical measure of the possible positive responses to sun protection behaviours, 

Hill et al (p.1) cite Stern, Weinstein and Barker (1986) that it has been "estimated that 

the incidence of skin cancer could be reduced by 78% if people would use factor 15 

sunscreens during the first 18  years of their lives." 

Physiological Responses to Solar Actinic Radiation 

The following section presents a s�mmary view of actinism, the property of the 

sun's rays by which chemical, and biochemical, changes are produced (Macquarie 

Dictionary). 

As seen from Chapter Two, the reduced quantities of ozone above the Northern 

Territory allow more ultraviolet radiation to reach the earth's surface. It can reach 

both directly and indirectly. Indirectly it can reach the earth's surface as reflected 

radiation, and maintains its actinic potentiality. The following diagram (Figure 15) 

from Emmett ( 1 988, p.l2) summarises succinctly the place of ultraviolet light in the 

whole electromagnetic spectrum, including its transmission through the atmosphere, 

to interaction with organic tissue, including human skin. 



REFLECTED 

DIAGRAMATIC 
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Figure 15: The Place of Ultraviolet Light in the Electromagnetic Spectnlm, 

and its Transmission Through the Atmosphere to Absorption by Organic 

Matter (Emmett 1988, p.l2). 

6 1  
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Figures 1 3  and 14, in Chapter Two, shows that there are high levels of solar 

radiation reaching the earth surface across the continent. The amount reaching the 

surface at Darwin is consistently high, ranging from 268 W/m2 in September when 

the Dry Season is well under way, and there are virtually no clouds whatsoever in 

the region, to 205 Wfm2 in January, at the height of the cloudy and rainy Wet 

Season. The range of readings for Alice Springs is 298 W /m2 in December and 

January, the prime period of the hot Central Australian summer, to 1 7 1  W/m2 in 

June, when it experiences the influence of the southern winter (Linacre and Hobbs, 

p.242). 

For comparison, Melbourne demonstrates a range of 279 Wfm2 in January, to only 

74 Wfm2 in June, the coldest month of the year, when the southern hemisphere's 

global angle is seasonally tilted away from the solar face. It may be stated then that 

while all areas of Australia at sometime receive high levels of solar actinic 

radiation, seasonal movements mean that the northern regions of Australia have 

continuously high levels, while the southern states have periodically higher levels, 

which then drop away as time proceeds. The correlation may be drawn with the 

incidence of sunburn at these times, as illustrated in Chapter One. 

It has been known for some time (Marks, p.16; Emmett, p. 1 1 ;  Kripke 1989, p.15; 

Longstreth 1989, p.23) that UV-B has been the cause of both sunburn (erythema) 

and the most serious long term actinic skin damage. It is also responsible for 

producing melanin pigment in skin, which produces tanning (Marks 1989, p.21; 

Emmett, pp.l9-21). UV-A also plays a role in tanning, but more significantly is the 

cause of the degeneration of the skin's natural elasticity, resulting in wrinkling, 

premature ageing, and the appearance of small red blood vessels on the skin's 

surface (Emmett, p.63). It may also cooperate with UV-B in promoting the growth 

of skin tumours, not being however directly responsible for their initial development 

(Emmett , p.13). 

The following diagram (Figure 16) of a cross-section of human skin structures 

shows just how deep the various ultraviolet wavelengths may penetrate into the 

skin. 
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Figure 16: Cross-Section of the Skin, Showing UV Penetration (Emmett, 

p.13). 
• 

Details of the skin's structure, the manner and protectivity of tanning by melanin. 

and the penetration by and effects of UV through the are included in Appendix C. 

UV -A penetrates into the dennis. If damaged by actinic ultraviolet light, the elastin 

fibres and collagen of the dennis thicken and coarsen, losing their elasticity. Skin 

wrinkling i s  a ' nonnal' phenomenon of ageing, even if an individual were to remain 

indoors permanently, comments Herlihay ( 1 992). Dr E Herlihay, formerly of Yale 

University, the University of Tasmania, and in 1992 Head of the Public Health Unit 

of the Department of Public Health and Community Medicine at the University of 

Melbourne, is studying a number of vital issues relating to childhood exposure to 

UVR. She states that wrinkling is a result of a number of factors prevalent within 

an individual, including nutrition, hydration, general medical condition, and any 
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medication being used. The most significant factor in skin wrinkling and ageing, 

however, is a response to an individuals' genetic predisposition. 

Solar exposure accelerates the likelihood and rate of skin ageing (Muller 1989, 

p.92). The high levels of solar exposure as a result of behaviours and lifestyle in 

Australia exacerbates this ageing. In aged skin therefore (Marks 1 989, p.20), knots 

of fibres form which replace elastic collagen. Australians who have spent a great 

deal of time outdoors (Emmett, p.lO; Wakefield and Bonett 1990, pp.60-61 ; 

Marks, Jolley, Lectsas and Foley 1990, pp.62-66) often look far older than their 

chronological age because of the destruction allowed to this essential body organ. 

UV-B reaches and just penetrates into the epidermis. Men who shave are 

constantly removing a protective layer of facial keratin (Emmett, p.56). Therefore, 

men participating in outdoors sports for sustained periods of time are often now 

being advised by club and team doctors to consider allowing their beards to grow 

for protective rather than cosmetic purposes. It may be alleged that long hours of 

playing outdoors in the Australian sun has caused quite a number of cricketers 

concern with sun-related illness and skin damage. 

Ultraviolet light acts upon the melanocytes within the basal cell layer. The 

production of melanin is stimulated by the UV. "Melanin appears to have a 

protective role as it may reflect ultraviolet radiation or absorb and dispose of it as 

lower energy heat" (Muller, p.92). Sun-tanning may be immediate or delayed 

(Muller, p.92). Immediate pigmentation follows exposure to UV -A and lasts only 

minutes to hours. This is due to the redistribution of melanin and not due to 

melanin production; melanin is passed to the surrounding cells. Immediate 

pigmentation is not effective against sunburn. Delayed tanning is associated with 

new melanin which commences to form within seconds of irradiation, but is not 

visible for hours or days. Tanning may occur without burning, but inflammation 

usually occurs after exposure to UV-B (Muller, p.92). 

Fair-skinned Europeans lose their tans more quickly than others (Emmett, p.21). 

From their native European regions their skin has what may be assumed to be 

adequate quantities of melanin. Because sunlight levels are low their skin requires 

considerably less melanin, causing complexions to be of fair appearance. This 

melanin is adequate to absorb as much of the available sunlight as is needed, in 

order to be able to produce vitamin D (important in the absorption of calcium and 

bone metabolism) (Marks 1989, p.19; Lee 1989, p. l 09). Melanin is produced 

within the melanocytes in response to the action of ultraviolet radiation. In 
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comparison to the rest of the world's races, Europeans' skin loses its tan quickly 

(Holman and Armstrong 1984, pp.257-266). Consequently, being in an area of 

strong sunshine is not something to which their skin is suited (Emmett, p.21). 

The appropriateness of melanin levels may be illustrated in the following way. As 

latitudinal progression is made towards the Equator, it may be noticed that native 

inhabitants' skins become darker, from the fair skin of Scandinavians and northern 

Europe to southern Europeans such as Bavarians, southern Italians, Albanians and 

the dark tans of native Mediterraneans such as Greeks. The same development in 

skin colour characteristics may be seen elsewhere, such as on the subcontinent in 

India, where north Indians are quite fair, yet southern Indians (Tamils) have very 

dark complexions. 

Ashton and Laura's ( 1990) argument, and that of Giles (1990), is again here 

reasserted, in that there is still so much that is unknown. While the model 

illustrated here generally holds true, other significant factors such as the influences 

of regional and residential altitude are only just being considered (Herlihy 1992). 

The greater the altitude at which one lives (especially if it is above the snow line) 

then solar exposure during clear periods may be extremely intense (Cinque 1989). 

"Snow and ice reflect about 80% of UV, and . . .  at high altitude more UV light 

reaches the ground." (p.213). 

It is important for skin to receive some sunlight, for the production of vitamin D 

(Marks 1989b, p.19; Lee, p.1 09), plus for the associated feeling of well-being, 

fresh air and an acknowledgment of the 'Australian lifestyle' (Marks, p . l 5), but in a 

climate like that of the Northern Territory there is more than adequate light received 

through reflected light sources, as may be inferred from Figure 15. The proximity 

of the Northern Territory to the Equator ensures that. 

Kelly (cited earlier) is quoted by Campbell as saying that "sun tanning, not the 

thinning of the ozone layer, caused the dramatically increased rates of skin cancer 

worldwide, particularly in Australia. Figures have shown that the global depletion 

of the ozone layer that is happening has not yet had any measurable impact on the 

incidence of skin cancer." There is however "potential for an impact in the future." 

Studies Relating to the Northern Territory 

No studies of the precursors to the development of, and the causes of, skin cancers, 

such as behaviours and exposure patterns, have been specifically undertaken in the 
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undertaken in this region to this time is that of the Cancer Registrar Durling ( 1989) 

and Honari and Saint-Yves ( 1 987), wherein a statistical analysis of reports was 

undertaken, and some assumptions drawn from the data. Thus the only literature 

relevant to adolescent and socio-cultural behaviours so far accessible has been 

sourc�d from interstate studies with regions similar to that of the Northern 

Territory, such as Wt-stern Australia and Queensland. 

Significant contributions to this field of research has been undertaken in Western 

Australia by Holman and Armstrong ( 1982, 1 984a, 1984b, 1986). In undertaking .. 
·epidemiological studies of the relationships of behaviours to reported incidence, 

they showed that in Western Australia there was no "clear distinction between 

intermittent and continuous exposure" to sunlight. Their study "showed however 

that melanoma risk was increased with total sun exposure, with some very strong 

increases related to for example sunbathing and similar high intensity exposures" 

(cited in Elwood, p.98). The argument for protection from excessive direct sunlight 

continues to accumulate. 

Darwin's geographic location, in global relation to the path of the sun's rays, may 

be illustrated in Figure 17. 
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Figure 17: Global Location of Darwin Relative to the Path of Solar Irradiance 

(Based on Emmett, p.15). 
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Darwin may be seen to be in line with direct solar radiation, with little atmospheric 

filtering or opportunity for aerosol scattering. Hence there is an increased level for 

solar exposure, leading to an enhanced opportunity for actinic cancer. 

The frrst two sub-hypotheses of this chapter seek to show that 

b) There is empirical evidence to show that climatically the northern latitudes of 
Australia have a higher sustained exposure to actinic radiation than do the southern 
latitudes. 

c) Children attending schools in this region may be considered to be exposed to 
what are potentially hazardous, even lethal, climatic conditions. 

A search of the literature to this time has revealed only one study done on this 

population group within the specific macro-context of Education, namely 'Solar 

protection issues for schools: policy, practice and recommendations', Schofield, 

Tripodi, Girgis and Sanson-Fisher (1991). What is known from the articles 

contributing to this study is readily superimposed into the Northern Territory 

setting. However, in the light of previously presented geographical knowledge, 

involving location and climate, and the hypotheses submitted earlier, conditions are 

measurably more hazardous in the Northern Territory, as impositional factors seem 

to be simply compounded by its proximity to the Equator. 

Skin Cancer In the Northern Territory 

Records of the incidence of skin cancer in the Northern Territory are limited in 1992 

to two publications; 'The Northern Territory Cancer Report 1981- 1985: An 

Analysis of Ethnic, Age & Sex Specific Rates' (Honari and Saint-Yves 1987) and 

'Skin Cancer in the Northern Territory, 1981- 1987: The Aboriginal/Non

Aboriginal Experience' (Durling 1989), appearing in 'The Ozone Layer and Health: 

Transactions of the Menzies Foundation, Vol . l5  (1989, pp. l73-175). Records for 

1988 were in preparation mid-1992, and would only be ready for publication in late 

1992. 

Changes to indications of age-related incidences occurring in the current era, after 

1987, would allegedly be numerically enhanced, due to greater numbers of children 

and adolescents remaining in the Northern Territory for educational purposes rather 

than attend boarding schools in the southern states, as was the case prior to the late 

1980s. 
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ABORIGINAL NON-ABORIGINAL TafAL 

Male Female Male Female 

Melanoma 0 0 39 33 72 
NMSC 9 3 1659 601 2272 

Table 3.1: Number of New Cases of Skin Cancer Notified in the Northern 

Territory, From 1981 to 1985 (Constituted from data taken from Honari and 

Saint-Yves (1987), p.9). 

Honari and Saint-Yves state that "cancers of the skin are the most frequently 

registered neoplasms in the Northern Territory" (p.20), where neoplasms may be 

defined as being "new growth of different or abnormal tissue, a tumour" 

(Macquarie)_ 

Honari and Saint-Yves continue that 

of the 3220 total carcinomata registered between 1981 and 1985, 2344 (72.88%0 
were skin cancers. Geographical factors such as duration of exposure to, and 
intensity of sunlight, combined with biological factors (eg skin colour) and socio
cultural behaviour are the main factors affecting incidence of skin cancers in the 
Northern Territory (p.20). Of the 2344 cases (includes multiples) registered, only 12 
(0.5%) were in Aborigines. In Non-Aborigines, Basal ceJI carcinomata accounted 
for 1709 (1191 males, 518 females), Squamous carcinomata for 551 (468 mate, 83 
female) and malignant melanomata for 72 (39 mate, 33 female). 

The following table (table 3.2), taken from Durling (1989, p. l 74), develops the data 

presented by Honari and Saint-Yves earlier, updates the information and includes a 

breakdown of the incidence of the various types of skin cancer among Non

aboriginal males and females according to age groups. 

Based upon the literature examined and reviewed in this chapter, the peak incidence 

noted at the various age groups for males and females would be skin damage 

incurred primarily during early years of each individual's life. This allegation will 

be further discussed throughout the chapter. 



AGE GROUP BCC sec Melanoma 

Male Female Male Female Male Female 
0-4 0 0 0 0 0 0 
5-9 0 0 0 0 0 0 

10-14 0 2 0 0 0 0 
15-19 1 2 2 0 0 0 
20-24 6 4 4 1 1 3 
25-29 25 27 14 3 6 8 
30-34 69 52 24 3 7 6 
35-39 158 1 17 45 13 5 5 
40-44 215 87 55 19 11  3 
45-49 175 98 74 17 7 7 
50-54 221 84 88 1 1  5 4 
55-59 246 43 79 15 2 4 
60-64 230 60 93 14 6 1 
65-69 106 40 51 12 1 1 

70-74 112 26 47 10 1 1 
75-79 50 1 1  24 4 2 0 
80-84 16 8 5 1 0 1 

85+ 13 6 6 2 0 0 
TOTAL 1643 667 611 125 54 44 

Table 3.2: Age-specific Incidence Rates of Skin Cancer in Non-aborigines, 

Northern Territory, 1981-87 (Durling 1989, p.174). 

Solar-induced Skin Damage and Disease 
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"Sunburn is .. , according to Muller ( 1989, p.91, citing Hawk 1982), "the classical 

feature of UV- induced local tissue injury of inflammation. It is mainly due to UV

B with perhaps 1 0  to 1 5  percent due to UV -A... "It has the classical features of 

inflammation consisting of erythema or redness, swelling, pain and heat in the 

affected area depending on the degree of exposure to UV-B... Sunburn 

demonstrates significant damage to the skin's cellular and tissue structures (Muller, 

p.92). 

Solar keratoses are lesions which present as "brownish-red marks which become 

rough to the touch and often have a brown scale... They are overgrowths of the 

epidermis, forming a scaly layer on the skin, and "constitute a pre-cancerous 

condition .. (Emmett, pp.98-99). Emmett states that they are becoming increasingly 

common with current sun-exposure habits. They are not in themselves carcinogenic 

(Emmett, p.63; Marks et al., 1990, p.62), but may later present as such if allowed to 

develop. Another imponant factor to be considered is that the risk of developing 

any form of solar injury is cumulative (Cockburn et al, p.1 36; Marks et al, p.62), 

and increases with the quantity of exposure (Muller, p.92). Any damage sustained 

as a result of over-exposure for instance, sunburn, appears to heal in a shon pericxl 



70 

of time, but accumulated effects can be deep-rooted and significant in later life, due 

to damage to DNA structure alluded to earlier (Muller, p.93). 

Lifestyle and our control of it have a great deal to do with the possibility of 

developing such a condition (Lee 1989, pp.109- 1 10; Marks 1989a, pp.2 1 1 -212). 

Marks ( 1990, p.66) comments that: 

From knowledge and observation of behaviour that is related to sunlight in Australia 
(wearing little clothing, much time spent outdoors), it is likely that over 50% of the 
total lifetime dose of ultraviolet radiation is received in childhood and adolescence. 
It would take many more years as an adult to receive the same cumulative dose as 
that which is received during childhood and adolescence. (Parentheses in original.) 

And, with respect to the manner in which the total lifetime dose of ultraviolet 

radiation is received, he continues: "A very large amount of radiation that is 

received over a short period of time, such as during childhood, may be more of a 

risk factor than is the same amount of radiation spread over half a lifetime." 

In the Australian States where daylight saving is a regular annual feature, studies 

have shown that students outdoors may be exposed to a considerable increase in 

UV-B irradiation, "solely due to a shift in times of exposure" (Arthur E Crimp and 

Associates, in correspondence to Dr R Marks, May 1990). This increase could be 

received simply by "spending ten minutes in the midday sun," suggests Marks in his 

reply to this correspondence. He continues, "if people are going to enjoy the great 

outdoors, and we encourage them to do so, they should be doing it towards the end 

of the day or early in the morning, riot around the middle of the day." 

It has been estimated (Wakefield and Bonett 1990, p.60) that children receive three 

times more UV-B than do adults, because of their lifestyle. The picture of healthy 

youngsters participating outdoors in wide variety of attractive settings is apparently 

fundamental to the whole idea of being Australian. Because of this, Australian-born 

persons presented more frequently with solar keratoses than did British-born 

persons, and also more than those who arrived in Australia after the age of twenty. 

This was shown in a study carried out by Marks et al. in 1989 in the Melbourne 

urban area. (Due to the survey pre-requisite that only Australian-born persons who 

had lived in the prescribed area for a minimum of twenty years should participate in 
the survey, it is unlikely that people of full Aboriginal descent were participants.) 

However, young British-born children, having arrived in Australia at ages 15 to 19 

or older, were less at risk, according to this and other studies (Elwood 1989, p.l03). 

"High rates [of the incidence of melanoma] relate to residence in the sunnier 
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countries at later than ages 5-9 but before 15-19, suggesting that the critical age for 

exposure may be between 10 and 19 years" (Elwood, p. 103). (Brackets added). 

One of the most comprehensive studies into developing an understanding into the 

behaviours and beliefs about sun protection behaviour was called 'Summer 

Activities, Sunburn, Sun-related Attitudes and Precautions Against Skin Cancer'. It 

was carried out by means of a 'Survey of Melbourne Residents in the Summer of 

1987/1988 ',  and the study team consisted of Hill, Theobald, Borland, White and 

Marks. The study sought (p.3): 

• to describe the outdoor activities of a representative sample of urban Australians 
on weekends and public holidays in summer; 
• to relate these outdoor activities to people's sun protection behaviour (SPB); 
• to relate their SPB to objective measures of atmospheric temperature and solar 
radiation, and to subjective assessments of weather conditions; 
• to obtain population estimates of key attitudes and beliefs relevant to SPB; 
• to relate people's SPB to demographic and psychsocial variables, (including those 
above); 
• to relate skin type to outdoor activities and SPB; 
• to obtain a baseline against which future changes in SPB may be evaluated. 

It is clear from this study (published in 1990) that, like the current study, 

educational strategies from a wide perspective must be applied to adolescents, in 

order for them to freely and independently initiate personal sun protective 

behaviours, and for these behaviours to be considered generally and broadly 

acceptable. In the Northern Territory, because of the heightened solar exposure and 

the warmth and humidity, this is even more so. 

Types of Skin Cancer 

The most common forms of skin cancer are collectively known as non-melanocytic 

skin cancer (NMSC). The incident rate for NMSC in Australia is the highest 

recorded for any cancer in any population anywhere in the world (Marks 1989a, 

p.70). Marks states that "this incidence rate results from the behaviour of a 

predominantly fair-skinned population in a country relatively close to the Equator, 

with a hot sunny climate." He continues: 

For a 1% increase in ultraviolet radiation there is likely to be a 1.41% increase in the 
incidence rate on non-melanocytic skin cancer in Victoria, 1.8% increase in the 
incidence in New South Wales, and a 2.36% increase in Queensland Using current 
incidence data, it is predicted that for every 1% increase in biologically active UVR 
there will be a corresponding increase of around 2 500 new cases of non
melanocytic skin cancer per year. Of these, 2 000 will be basal cell carcinomas 
(BCC) and 500 will be squamous cell carcinomas (SCC). It is likely that there will 
be an extra 4-6 deaths per year associated with this increase in NMSC. 
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Solar radiation attacks the skin on two fronts (Emmett, p.66). It biomutates DNA 

structures, forming dangerous cell forms, and "breaks down the natural immune 

system that should recognise and destroy these cells." 

A basal cell carcinoma (BCC) is a malignant tumour that rarely metastasises 

[spreads to distant sites]. It starts in the basal layer of cells, and grows upwards 

from there (Emmett, p.66). This tumour is not as aggressive as squamous cell 

carcinoma (SCC) or a melanoma, 

but it will eat into the body if not treated and eventually kill that way . . .  The 
primary cause of BCC is sunlight on sensitive skin. However, contributory causes 
are radiation damage and exposure to arsenic salts, and factors such as burn scars 
and vaccination marks, 

states Emmett They are the most common malignant skin tumours in humans. It is 

most prevalent in sunny climates, occurring mostly on areas of the skin that are 

exposed to the sun. It "used to be a disease of older people, but now even teenagers 

are victims because of the current fashionable sun-bronzed look" (Emmett, p.66). 

Emmett (p.67) details racial origins as a major precursor to carcinoma 

susceptibility. 

People of Celtic extraction seem to be more prone to BCCs than other white races. 
This is evident from the higher death rate from skin cancer in Ireland as compared 
with that in Britain which is at the same latitude and has the same ultraviolet 
exposure. 

This is supported in other studies (Lee, p.l l  0; Giles, Dwyer, Coates, Bonett, Ring, 

Hatton, Shugg and Durling 1 989, p. l 45; Marks et al., pp.62-66). Marks (1989a, 

p. 7 1 )  states that 

there is a gradient of risk which is closely paralleled by skin colour. The annual 
incidence of NMSC in blacks in South Africa is less than one in every 100 000 
persons (Isaacson 1979, pp.347-350). Although it has not been recorded accurately 
in Australia, the rate in Aboriginals is likely to be the same as the rate in black South 
Africans. 

The conclusion is drawn, based on Durling ( 1989, pp.173-17 5), that the incidence 

of skin cancer among Aborigines is very low due to their natural protectivity. The 

data in his report presents indications that there were only 24 notifications of BCes 

and SCCs in Aborigines in seven years; sixteen BCCs and seven sees. Of these, 

the eyelid is the predominant site. The effects of sunlight on eyes are dealt with in 

the next section of this chapter. It is to be borne in mind that the reporting of 
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cancers for pathology in all regions of the northern Territory is not yet entirely 

reliable (Durling, pp 17 4-175). 

sees are malignant tumours arising from the cells above the basal layer of the 

epidermis, usually after many years of exposure to sunlight (Emmett, p.67). "The 

cells at this level have started to mature towards keratin formation and the cancer 

occurs when they accelerate in growth and break through the basement membrane 

into the dermis." Emmett continues (p.67) "Although not as common as BCCs, 

SCCs have a high rate of occurrence in Australia and other sunny climates. BCCs 

occur almost three times as commonly as sees." 

In describing locations, SCCs occur mostly in exposed areas of the body, such as on 

the back of the hands, forearms, lips and upper parts of the face. Emmett states 

(p.68) that they are potentially more dangerous than BCCs, due to their faster 

growth rate. 

"The most potentially dangerous skin cancer is malignant melanoma" (Emmett, 

p.68). McCarthy (1990, pp.6-7) states: 

The increasing importance of melanoma in the spectrum of cancer in Australia is 
obvious. From its place as a rare 'clinical curiosity' at the tum of the century, it is 
now the third most reportable cancer in women and the fourth most common in men. 
Melanoma has had the highest increase in incidence of any of the major cancers in 
Australia, with an approximate doubling of incidence every ten years. 

The further point is made by McCarthy that "the age of presentation and death at a 

relatively young age for a large proportion of those dying of melanoma means that 

the economic cost to the community is high" (p.7). 

Elwood (1989, p.96) describes melanomas as being malignant tumours which arise 

from melanocytes, those cells in the skin whose normal function is to respond to 

solar ultraviolet radiation by producing and disseminating pigment. Elwood (p.96) 

notes that 

melanocytes are found internally, in the lining of the gut, the meninges of the brain, 
and the retina of the eye for example, and melanoma can arise at these sites. This 
shows that the causes of melanoma are more complicated than simply ultraviolet 
radiation. However 90% of melanoma arises from skin melanocytes. 

Elwood's studies (1983, 1984, 1985) are significant in terms of their population 

interpretation. "The most striking thing about melanoma is that it is a disease of 

white-skinned people" (p.96, citing Lee 1982). It does however occur also in dark 
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skinned people, including Aborigines. Herlihy (1992) states that studies are 

currently under way which are considering the incidence of melanomas in other 

dark-skinned races in various locations around the world. Many other factors, as 

cited earlier, such as elements of lifestyle, also may contribute in some way to the 

possible predisposition to melanoma. 

Melanoma is much rarer in dark skinned people (Elwood, p.96), and when it does 

occur it has a different distribution and biological appearance than melanoma in 

white subjects. Even within white skinned populations, melanoma is found more 

commonly in those with particularly light skin, which does not tan easily with solar 

exposure. Melanomas are also found much more commonly in light skinned 

subjects who have many freckles, particularly in childhood, and in those who have 

more naevi. These are described by Elwood as being non-malignant collections of 

melanocytes which appear usually as small, flat, brown or black well demarcated 

areas on normal skin. 

Elwood points out that "these different skin types and pigmentation characteristics 

are most likely genetically determined characteristics over which we can exercise 

little control" (p.96). But "the number of naevi and freckles which a subject has is 

also influenced by past sun exposure" (p.96, citing Armstrong and English 1988; 

Armstrong, de Klerk and Holman 1986). 

The progression of a normal melanocyte to a malignant melanoma is a complex 

process, with many possible factors contributing, including factors other than sun 

exposure (Elwood, p.96). As Elwood suggests, however, "the evidence for the 

involvement of factors other than sunlight in melanoma in humans is very limited." 

Research shows that, as cited earlier by Ashton and Laura (1990), childhood 

exposure triggers an immune response to UVR. Herlihy (1 992) asserts that BCCs 

and SCCs result from cumulative exposure to UVR. However, malignant 

melanomas develop quite differently, and can often present in areas rarely exposed 

to the sun. They can be found in areas nearly always protected, including the 

genitalia. Her deliberation concerning knowledge of skin cancer is that, despite all 

current research, "We haven't come very far in our knowledge." The prime concern 

for all involved in child and adolescent health, such as Marks, and Herlihy, is terse: 

"Children are dying from cutaneous melanomas" (Herlihy). 
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It was suggested earlier that the image presented in the media can be an extremely 

powerful instrument for influence, especially upon impressionable adolescents. It is 

also a far reaching tool, bringing its message right into homes and lives. This was 

strongly evidenced in terms of skin cancer and the case of a young man who died of 

melanoma in 1987. As McCarthy (p.7) describes, 

the early diagnosis of melanoma in Australia was greatly enhanced by the screening 
by Channel Nine of the 'Sixty Minutes' program, a documentary on melanoma 
featuring a young man. In the six months following the screening of this program in 
October 1987 and January 1988, approximately 750 new melanomas were 
diagnosed as a direct result of the program. The vast majority of these melanomas 
were diagnosed at an early stage. The program was again screened in October 1989 
with a similar increase in presentation of patients to their practitioners for diagnosis 
of skin lesions. 

Elwood (p.99) notes the place of individual differences. 

The highest melanoma risk occurs in individuals with low levels of chronic exposure 
but high levels of intermittent intense exposure. The risk in those who spend more 
time outdoors regularly, and so have a higher total dose of UVR, is lower. That 
presumably is due to the detrimental effects of UVR being compensated by a 
protective effect of chronic exposure, which may be mediated through tanning, skin 
thickening, or other mechanisms. Thus it is impossible to say for an individual what 
the effect of increasing the level of ambient UVR will be. For many, probably most, 
individuals, an increase in dose will move them towards the peak of increased risk, 
but for some an increase may decrease their risk by moving their total dose from 
peak levels towards those high levels which are related to protection. 

The stress that is placed upon the incidence of skin cancer due to latitudinal 

geographical location is noted by Elwood (p.97). 

One of the clearest observations is that if we look at large populations melanoma 

occurs much more commonly closer to the Equator. This is seen very clearly in 

North America, and is also seen, for example (Lee 1982), within the United 

Kingdom. Norway. Australia and New Zealand. 

His study (1974) showed that death rates from melanoma in North America varied 

dramatically with latitude. 

The melanoma death rate in any particular area can be predicted quite accurately 
from the latitude of that area without any other information. A variation in latitude 
of 2 degrees, which is equivalent to (221 km], carries with it a change in death rates 
from melanoma of about 10% (p.99). 

It was stated at 'Sunlight and Malignant Melanoma: the Present Position' Seminar, 

conducted on 9 April 1990 at the Menzies School of Health Research in Darwin (B 

Armstrong). that New Zealand ranked second and the southern United States third 
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in the world for incidence of skin cancer, which closely parallels Australia's 

epidemiological history. It may be also alleged that these regions also have a 

history of fair-skinned people colonising a region whose original native inhabitants 

had well adapted and protective dark skins. 

There is some evidence (McMichael c.1988) to indicate that the rate of incidence of 

melanoma in women "substantially exceeds male rates, by a factor of two to three." 

However, in the Northern Territory, the data indicates otherwise, as presented 

earlier in Table 3.2, extracted from Durling (1989, p.174). 

In discussing this table, Durling states (p.173) that 

the Northern Territory Cancer Registry in the NT Department of Health & 
Community Services was established in 1981. The Register is population based . . .  
and was voluntary for the period of interest. However, legislation has been passed 
to make the registration of cancer mandatory. This legislation applies only to 
pathologists. 

A constraint that needs to be put on any analysis and interpretation of the data 

within this table is that the population of the Northern Territory has been, through 

the years designated by the period of the survey, allegedly quite transitory and 

unstable, especially among the Non-aboriginal population categorised in this table. 

This group has comprised mainly of workers who may be classified as 'contract 

workers', who returned to the more populous southern states upon conclusion of 

their contract. It is only in the late 1980s and early 1990s that the population has 

tended to be more stable, due to workers and their families residing in the Northern 

Territory for more sustained periods. 

Another broad hypothesis concerning site specificity of melanomas, as suggested by 

Herlihy, that is undergoing further research, is that lesions present more frequently 

on legs in women, and on trunks in men. 

In concluding this brief summary of various major types of skin cancers, it is 

important to note that predictions of future incidences of the disease are influenced 

by socio-cultural attitudes and trends in behaviour, as well as anthrogenetic 

atmospheric modifications. As Elwood (p.l 02) states 

This makes the prediction of future increases in melanoma very difficult . . .  
Tantalising clues suggesting a role for hormonal factors, dietary factors, and so on, 
can be obtained, but there is little consistency. The difficulty is the lack of any 
coherent direct evidence of the influence of factors other than solar exposure on 
melanoma. 
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Clearly, it is evident that the susceptibility of adolescents to peer and media images 

is extremely influential. All educative processes must be incorporated into seeking 

strategies to modify behaviours into those which are safer, placing them as 

individuals as well as corporately into more appropriate settings. By 'educative 

processes' I mean both formal learning as in schooling, as well as incidental 

learning, through role modeling (Bandura, in Yussen and Santrock, 1982, pp.139, 

255; Sprinthall and Sprinthall 1981,  p.302), media influence (Kilbourne 1990, 

pp.25-31), and the influence of peers (Yussen and Santrock, pp.445-450). These 

strategies will be considered in the Outcomes. 

Solar Radiation Damage to Eyes 

Eyes are particularly vulnerable to ultraviolet radiation (Sliney, 1987, pp.297-298; 

Cinque 1989, pp.210-214; Hollows 1989, pp. l 1 3-1 1 6; Flavilla 1989, pp.1-3) 

because they have no absorbing pigmentation like the skin 's melanin, nor protective 

layers like the stratum corneum. The resultant effect of too much sun on an 

unprotected eye is that of a bum (Emmett, p.45), or possibly photokeratitis, an 

inflammation of the cornea (Sliney, p.296). Not only can there be immediate 

damage, including to the retina because of light focused on to it via the lens, but also 

the white sclera and conjunctival covering can be damaged, similar to skin, over 

accumulated time (Flavilla, p.3; Hollows, pp.1 14-115).  

Cinque (p.210) quotes Dr H Taylor, an ophthalmologist at the University of Sydney 

and fonnerly Associate Professor of Ophthalomology at John Hopkins University 

School of Medicine in Baltimore, Maryland: "There is an association between 

exposure of the eyes to UV -B and the risk of developing cortical cataracts, which is 

one of the major types of senile cataracts." While not conclusive, the evidence of 

studies such as that of Taylor is, according to Yinger (in Cinque, p.213), an 

Associate Clinical Professor of Ophthalomology at Harvard Medical School in 

Boston, "strong enough to warrant precautions." 

Cinque (p.213) cites Dr J M Dodick, Associate Clinical Professor of 

Ophthalmology at the College of Physicians and Surgeons at Columbia University 

in New York: "Nobody knows how much exposure it takes to induce cataracts, so 

people who spend hours on end outdoors should protect their eyes." The greatest 

danger of UV exposure for the eyes (as opposed to the skin) is from reflected rays 

(Cinque, p.213). The albedos of various surfaces have been discussed earlier. 

Grass reflects about 10-15% of incident UV, while asphalt reflects about half of this 
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(List 1966, pp.442-443; Iqbal 1983, pp.288-290). An athlete playing basketball on 

an outdoor asphalt court will absorb a smaller UVR dose to the eyes than will a 

golfer playing on turf. However, other environmental factors such as trees and 

surrounding reflected irradiance all contribute to the harshness or comfort and 

relative safety of the playing environment, as has been noted in 'A Problem of 

Adolescent Health in Northern Territory Schools', and will be considered later in 

Outcomes. 

Figure 7 in Chapter One illustrates how school venues and sports' sites are 

considered as being vital factors in students becoming ill with heat- or solar-related 

conditions. Swimming pools are potentially hazardous areas, because of the cut of 

students' bathers permitting exposed skin, and the very high reflectivity from 

concrete paths and ceramic tiles lining the pool. The water itself absorbs UVR, with 

a subsequent albedo of around 6%, but the surrounds have a very high albedo, 

glazed tiles having an albedo of between 60 and 75%, and concrete around 35% 

(Iqbal, p.290). 

As referred to earlier with respect to Aboriginal incidence, it must be noted that the 

eyelids are also prone to cancer, due to their exposure to the sun (Emmett, pp.47-

48). 

Dr H Taylor, in personal communication (1990), states that there is no evidence to 

suggest any difference between caucasian, asian or aboriginal eyes. These races are 

all subject to damage from ultraviolet radiation. 

Other eye- and skin-related risks come with this Australian 'outdoors image'. A 

further example to cataracts is the eye disease pterygium, which has been known 

(Northern Territory News, 20 Oct 1990; Emmett, p.47; Flavilla, p. l :  Hollows, 

p.1 15) for some two thousand years. While the exact nature of its cause is 

uncertain, Emmett states that the apparent reason for its occurrence is due to 

extended exposure to ultraviolet light. Those most susceptible are young 

Australians who have a history of spending a great deal of time surfing or in other 

outdoors activities (Cinque, pp.l0-14). The Head of the Australian Foundation for 

the Prevention of Blindness, Professor L Hirst, estimates that pterygium affects four 

to ten percent of Australians, presenting as "an aberrant tissue that grows across the 

eye", causing chronic irritation, through to loss of vision (Emmett, p.47). 
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Another solar-related eye disease is climatic droplet keratopathy (CDK). It is 

described (Hollows 1989, p . 1 15) as being "a hazing of the cornea [that has] a 

predilection for the exposed part of the front of the eye and selective occurrence in 

persons subjected to prolonged exposure to high levels of reflected solar radiation, 

especially ultraviolet." (Brackets added). 

Protection From Solar Actinic Radiation 

Can exposure to the sun be avoided, or at least reduced? One way this can be 

implemented is through choosing what part of the day to be outdoors. As Figure 12 

(presented ealier, from Emmett, p.14) illustrates, the sun's rays in the early morning 

and the late afternoon and evening have to pass through larger quantities of ozone

containing, hence filtering or reflecting, atmosphere. 

Sunlight can be refracted as well as reflected, and deflected where there are 

atmospheric particles (Basher 1989, p.83), including cloud cover (Nunez 1989, 

pp.77-79). The latter reduces ultraviolet intensity by scattering the wavelengths. A 

thin stratus cloud cover may reduce UV-B intensity by as much as 20% to 30% 

(Robinson 1966, pp.l 25, 215; Sellers, p.23; Roy, Gies and Elliott 1989, pp.74-75), 

and thicker cloud cover will reduce the intensity even more. However, because 

clouds also absorb heat-producing infra-red, people tend to stay outdoors longer, 

with less likelihood of wearing protective filtering sunscreen or clothing, thus 

increasing the risk of erythema because ultraviolet radiation is still penetrating the 

cloud cover (Emmett, p.14; Cinque 1989, p.214). 

Natural Protection 

The greatest form of protection is 'natural protection' (Marks 1989b, p.24 ). This 

term means adding or incorporating nothing artificial. Rather than relying on 

chemicals being introduced in to the skin, in the form of sunscreens, it is most 

advisable to choose to avoid being in the sunlight for extended periods, particularly 

in the peak period of the day. As referred to earlier, there is still much to learn 

about solar exposure. Marks (p.19) states that it is not yet fully known what 

constitutes a minimum amount of sunlight to be required for normal healthy growth. 

He continues, however, "Suffice it to say that normal daily activities, such as 

shopping, gardening, and putting the washing on the line, provide sufficient 

exposure to receive more than enough UVR in countries like Australia." For 
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adolescents in school, substitute examples could be walking or riding to and from 

school, or moving from class to class. 

Cockburn et al. (1989, pp.136-140) place this sun-related disease into perspective 

regarding adolescents when they cite Hill's (1988) study for the Anti-Cancer 

Council of Victoria that "it is known that approximately 70% of Australian 

adolescents do not use adequate sun-protection measures . . .  On a summer weekend, 

approximately 16% of persons are sunburnt on one or both days, including 23% of 

adolescents., 

During 1990 and early 1991 Dr L Fritschi, a researcher at the National Centre for 

Epidemiology and Population Health at the Australian National University, 

conducted latitudinal population sample studies on adolescents residing in Canberra, 

Brisbane, Roma and Darwin. She worked with a population sample of 972, 13 to 15 

year old school students, and tested them for photoageing, that is, signs of ageing 

and changes in their skin due to exposure to sunlight. This demographic approach 

was chosen in order to see if changes were evident in exposed skin (she selected the 

back of hands as an appropriate location) in adolescents in locations closer to, and 

in the tropics. Preliminary findings released at a seminar conducted at the Menzies 

School of Health Research on 19 April l991 state that 30% of the adolescents (13 to 

15 year olds) surveyed, excluding those in Darwin, had already shown quite 

significantly damaged skin. 

The measurement and assessment procedures used in this process known as 

cutaneous microtopography contain significant inconsistencies, however, asserts 

Herlihy (January, 1992). There is the need to have greater experimental controls, by 

means of associated skin areas for sampling and controls, than was evidenced in 

Fritschi's study. Herlihy states that there are still too many variables in this form of 

study. Nevertheless, each study undertaken will collectively provide more essential 

knowledge relating to this still clearly very new field. The research protocols and 

methodology will be further developed and refined as they are incorporated into 

further studies. 

What forms of protection are most advisable for adolescents in the Northern 

Territory? Residents of most Australian States have the few months of summer as 

the primary period requiring protection from the sun; however, as demonstrated by 

figures 13,  14 and 17, the Northern Territory's climate is one that necessitates year

round protection. 
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A s  indicated in Figure 1 1 ,  a disproportionately high amount of ultraviolet light 

occurs in the middle of the day between 10 am and 2 pm; it receives about seventy 

percent of the total daily output in that period (Roy, Gies and Elliott 1989, p.74). 

Avoidance of this middle period of the day in sporting and other outdoors activities 

is important (Marks 1989b, p.25). The best (and cheapest) form of natural 

protection is avoidance behaviour: to avoid being outdoors during the middle of the 

day, namely 10.00 am to 2.00pm (Emmett, p.56; Marks 1989b, p.25), so to avoid 

the hazards afforded by both direct and indirect (reflected) radiation, including 

surface albedo as demonstrated in Chapter Two. The answer to this problem is to 

stay in the shade at these times, or to be indoors. 

The answer may further include rescheduling work practices so that students and 

teachers outdoors can be in shaded areas during these hours (Marks 1985b, p.25), or 

creating shade with shade trees, canopies or other devices if the activities must take 

place outdoors. Canopies include umbrellas, fixed awnings, or other structures to 

block out sunlight Where possible, permanent structures should be erected, ranging 

from shade shelters to fully enclosed gymnasiums. 

A study was undertaken by Pailthorpe and Auer at the University of New South 

Wales' School of Fibre Science and Technology on the percent UV shade afforded 

by shadecloths (1991, p.35). This was carried out on behalf of the New South 

Wales Cancer Council as part of its 'Sun Smart Program' for schools in New South 

Wales (referred to in Chapter Seven). The results showed that 

(i) the colour of the shadecloth has little influence on the UV% SHADE 
provided by the shadecloth, and, 

(ii) for the time being, the VISIBLE % SHADE gives a reasonable prediction 
of the UV% SHADE. 

That is, as one looks through the cloth and experiences the physical shade provided 

by the cloth, so the actual measurements undertaken closely match that of the 

photometric measurements. The yarns of the fabric "act as as a purely physical 

barrier with little, if any, UV A and UVB transmission", state Pailthorpe and Auer. 

"However, there is 100% transmission through the open space of the fabric 

structure!' The shade provided by the cloths therefore are an effective medium in 

providing a safe shaded 'mini-environment'. 

Children's skins are far more sensitive to equal amounts of sunlight to that of adults 

(Emmett, pp.9, 59, 91). Those who spend their first few years out of the sun 

continue to have a better skin than those who were allowed to be in the sun. The 
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evidence (Emmett, p . l  0: Schofield et al, p.135; Marks and Hill, p.514) is clear that 

better complexions are maintained longer if the adolescent years have been spent in 
less sunny areas (Emmett, p.92). 

During adolescence, there needs to be extra careful attention, due to hormonal 

changes taking place (Emmett, pp.92-93). Excessively oily skin produced by the 

sweat glands can lead to acne, and its potential for scarring. It is common for young 

Australian surfers to have extremely scarred faces, peeling and red from the 

imbalance of exposure to sun and wind bum, acne exacerbated by a high fat and salt 

diet from beachside kiosks. 

A Study of Solar Protection Issues for Schools: Schofield, Tripodi, 

Girgis and Sanson-Fisher 

Earlier in this chapter Schofield et al. ( 1 991, p.135) was cited concerning "the 

potential impact schools have on the level of sun exposure that children sustain 

through these formative years, and thus on the risk of developing skin cancer." But 

Schofield et al. continue (p.135), 

Despite these facts, little attention has been paid in the literature to the role of solar 
protection policies and practices in schools. There is currently little information 
available on the nature or consistency of individual school policies with respect to 
solar protection, on the extent of opportunities provided within the school 
environment for solar protection, or on the level of skin-protective behaviours 
currently being observed in schools. Because of the high and rising incidence of 
skin cancer, and growing calls for educational authorities to consider solar 
protection policies, it is important to provide accurate information about current 
solar protection policies and practices. 

Schofield et al. select four main areas which could be applied to school policy 

development for solar exposure protection. The first is structural factors, such as 

the amount and timing of outdoor activities during high-risk periods. The second 

concerns the physical environment provided for the students. How much outdoor 

shade is provided in the form of trees, shelters, covered walkways and verandahs? 

They ask (p.l 35), "To what extent are schools attempting to make school 

environments more solar-protective?" The third area of consideration for school 

policies to address regards the education of the students about the dangers of solar 

exposure and the means of protecting oneself against latent skin cancer. The fourth 

potentially influential variable considers the use of solar protective devices. It is 

acknowledged (p.136) that "school hat policies have received increasing attention 

over recent years, especially in primary schools, but the level of hat use by school 

children during the middle of the day is unknown." A related variable is the use of 
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hats by teachers for outdoor school activities. This will be considered in the 

'Outcomes' chapter. 

The Schofield et al. study surveyed a sample consisting of 40 primary and 37 

secondary schools in the Hunter region of New South Wales. Of these, 20 primary 

and 20 secondary schools were randomly selected for direct observations of 

children's solar protection behaviours in the playground. The other schools 

received a survey questionnaire which was sent to their principals; they also had 

measurements taken of the amount of shade available in their playgrounds. This 

was achieved by the taking of aerial photographs of schools between 12.30 and 1.30 

pm daylight saving time in early December, to determine the amount of shade 

provided in school playground areas during lunchtime. 

This time of day was chosen since ultraviolet rays are at their most intense during 
this time, and it is the most common lengthy period of outdoor activities in schools. 
Direct observations were made . . .  to detennine the proportion of children with 
observable fonns of protection from the sun. This was achieved by mapping the 
playgrounds into definable areas and counting the number of children with and 
without hats, in the shade and in the sun for each of the defined areas" (p.l36). 

In summary, Schofield et al. (p.138) state that "it is encouraging to note that 64 per 

cent of primary schools and 39 per cent of secondary schools in the sample had 

formulated some solar protection policy statement for school students by the end of 

1989." However, as Schofield et al. continue their discussion (pp.138-1 39), the 

points to be appropriated to schools in the Northern Territory are raised. They feel 

that there is considerable room for further development and implementation of solar 

protection policies for school students, given the high and growing incidence of 

skin cancer in Australia and current knowledge of the dangers of early exposure to 

ultraviolet rays. Further evidence will be provided to indicate the apparent lethargy 

of residents of the Northern Territory, and the need to develop and provide 

educational programs to alleviate where possible this lethargy. 

Schools have the primary responsibility for children's health and welfare throughout 

periods of the day when ultraviolet rays are at their most intense. This 

responsibility covers a period of approximately 10 months of each year for 10 to 1 3  

years, since children are in school from the age of 5 to the age of 1 5  to 18 years. 

Thus, despite the fact that schools are in a unique position to have a major impact 

on the accumulated level of ultraviolet exposure children receive throughout 

childhood, not all have addressed these responsibilities. 
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Existing knowledge of policies, structures and other contributory practices in solar 

protection as they exist in Nonhero Territory schools is not yet clear. A thorough 

search has been undertaken, and after extensive discussions and enquiry with a 

variety of available Departmental representatives, the examination of available 

documentation in the Department's and the Northern Territory University's 

libraries, and official policies received by school principals, only one specific 

document has been found relating to this topic. Recommended Departmental 

advisory policy from the Principal Education Officer for Health and Physical 

Education has been accessed, and this is referred to and commented upon in Chapter 

Five, 'Ethical, Moral and Legal Issues'. It is evident that the issue of the content, 

suitability and implementation of school policies will need to be addressed in the 

near future. Questions for further inquiry will be proposed as part of the 

'Outcomes' chapter. 

Solar Protective Devices 

A brief examination is undertaken here of devices for protection from ultraviolet 

radiation. Schools are often considered to be in the forefront of having a major role 

in teaching and assisting students to undertake protective behaviours. This is the 

essence of the Health programs taught in schools. Therefore a sound knowledge of 

these is of value. This includes applying this knowledge of what are solar 

protective devices to school environments. Again it is asserted that natural 

protection is the best protection. Sunscreens are an adjunct to natural protection, 

certainly not a substitute for it (Marks 1988, p.24). 

Sunscreens, clothing and sunglasses do provide protection. Marks' correspondence 

to Crimp and Associates ( 1990) states that sunscreens of "skin protection factor 

(SPF) 15+ fllters UV-B by 93%. Wearing a hat with a ten centimetre brim will 

reduce exposure to the head and neck by 70%. Similarly, good quality clothing 

reduces radiation to the trunk and limbs by 99% or more." Sunglasses can provide 

up to 100% UV-B protection. 

A more detailed examination of the protective capabilities of sunscreens, clothing 

and sunglasses follows. 
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Sunscreens 

A sunscreen is a product which, when applied to the skin, filters out the amount of 

sunlight reaching the skin beneath it, states Marks (1989) of the Anti-Cancer 

Council of Victoria. An updated version by Noy (1991) states that "Sunscreens 

work as a chemical barrier which works by absorbing part or all of the sunlight 

spectrum. These . . .  sunscreens . . .  are most commonly used for application to 

widespread areas., The other form of function is to act "as a physical barrier 

reflecting part or all of sunlight. These sunscreens most commonly contain zinc 

oxide or titanium dioxide. Zinc cream, whilst blocking all of sunlight, is suitable 

only for use on small areas of skin ... They block skin pores, reducing effective skin 

ventilation, and so their use requires selective application. 

SPF numbers apply to the ability of a sunscreen to filter the UV-B range of UVR. 

The number is a multiple of the dose of UV-B which can occur before the onset of 

erythema compared to the time for erythema to occur in unprotected skin 

(Marks.1989c; Noy 1991; Emmett, p.36). Marks and Noy suggest that "in 

practice, conditions vary and it is sensible to use a maximum protection sunscreen 

(SPF15+) to avoid sunburn and to reduce cancer risk." The use of the words "Broad 

Spectrum" apply specifically to sunscreens which block out the UV -A range as well 

as UV-B. Australian Standards have 15+ as the upper limit. 

In North America it is possible to purchase sunscreens with classifications up to 

SPF40. Professor N Lowe, Clinical Professor of Dermatology at California's 

UCLA School of Medicine is quoted (Northern Territory News, October 26 1991, 

p.7) as saying that it was time Australian authorities extended the existing limit of 

SPF15+. His recommendation is that sportspeople, outdoor workers and anyone 

who spent long periods outside needed a waterproof SPF30 sunscreen. However, 

the Australian position is, according to Marks and Noy, regardless of the SPF 

number, whether it is 16, 25 or 40, that the sunscreen is labelled as "15+ ... "SPF15 

filters out 94% of UV-B. An SPF30 filters out 96%, yet has twice the concentration 

of chemicals. Again, an SPF16 sunscreen filters out 93.75% of the UV-B 

equivalent to that received at midday on an average day in summer, while an SPF32 

sunscreen filters out 96.88% of the UV-B, ie only a small increase in effect for a 

large increase in SPF number ... Based upon this information, it has been suggested 

in personal conversation with Dr Marks (1991) that there is concern that the higher 

concentration of chemicals contained in high SPF sunscreens being introduced to 

the skin could be allegedly injurious, affecting skin sensitivity. 
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If a sunscreen is labelled "SPF15+", then, according to Australian Standards, it will 

be able to provide that degree of protection, according to the wearer's skin type. 

School children ought to apply sunscreen, to clean dry skin (Emmett, p.39) before 

they even leave home for school, as the lotion, cream, wax stick or oil base of the 

sunscreen requires time to be absorbed into the skin where it will perform its 

protective function. It needs to be reapplied while outdoors as sunscreen is lost due 

to sweating and rubbing the skin. It is important to remember that, with respect to 

the duration and intensity of exposure, sunscreens have a limited amount of 

protection. Before the maximum amount of exposure is reached, shade must be 

sought for the rest of the day (Marks and Noy). 

Sunscreen needs to be applied thirty minutes prior to swimming, for it to be 

effective, and then to be reapplied after swimming (Emmett, p.39). As mentioned 

earlier, solar radiation can penetrate water up to twenty or thirty metres, depending 

on the water's turbidity (Wood 1989, p.l80; Voytek 1989, p.18). Also, the albedo 

of water is low, due to the penetration of solar radiation into the water (Sellers, 

p.21). 

As part of the ' 1989-90 National Health Survey' conducted by the Australian 

Bureau of Statistics, one of the surveys sought to find out what use was made of 

sunscreens (p.4). "The survey [showed] that almost 60 per cent of people usually 

use a sunscreen on areas of unprotected skin when they are out in strong sun, while 

around 8 per cent reported they are either usually fully protected by clothing or not 

exposed" (ABS 1991, p.4). (Brackets added). The chart showing the differences in 

levels of use is reproduced below (figure 18). 
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Figure 18: Persons Usually Using Sunscreens by States and Territories, 

October 1989 to March 1990: Comparative Levels of Use (ABS 1991, pp.4-S). 

It is of some considerable concern to note the reported comparatively low use of 

sunscreens in the Northern Territory, well below the surveyed national average. 

Strong evidence provided about the Territory's very high levels of UVR, sports 

arenas' albedos and slowly decreasing protection from stratospheric ozone, needs to 

be provided within appropriate and acceptable formats, so that the apparent 

complacency of adolescents, as well as the general populace, of the Northern 

Territory, will be reversed. Rather, there will be a more spontaneous and rigorous 

attempt to apply intrinsic protective behaviours to their own lifestyles. 

"Of the persons who reported using sunscreens, two out of three reported using 

those with a maximum or high sun protection factor and most of these were able to 

say that they used a sunscreen with a sun protection factor (SPF) of 15 or 15+" 

(ABS, p.5). 

Clothing 

The nature of the clothes to be worn by adolescent students in the hot, humid 

environment of the 'Top End', either as sports clothes, or those worn while 

outdoors, need to fulfil three roles in response to the climate. Apart from durability 

for the activity undertaken, for example football or bushwalking, or efficiency, for 

example high jumping or sprinting, clothes need to have a sufficiently dense or 

close enough weave to block out ultraviolet radiation, and yet be loose enough to 
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allow air flow to prevent overheating, leading to discomfort and possible heat stress. 

So, it may be argued in sub-hypothesis (d) that 

Clothing worn in Northern Territory schools during outdoors physical activity needs 
to fulfil the required tripartite characteristics of durability, efficiency and solar 
protectivity. 

Clothing worn to reduce sunlight exposure can be not only practical but also 

aesthetically pleasing (Marks 1989b, p.25). They can be lightweight but 

sufficiently dense to block out UVR. It is desirable to be loose-fitting to prevent 

unpleasant effects of the Northern Territory's heat. Recent studies carried out by 

the Australian Radiation Laboratories have shown that wetting clothing does not 

make any difference to the penetration of radiation through the fabric (Marks 

1989b, p.25). 

The colour of clothing is imponance to radiant reflectivity or absorption, but not to 

radiant penetration (Welsh and Diffey 1980, pp.577-581) .  Dark fibres absorb more 

radiation than light fibres, also as heat. So they become hotter, but coupled with 

adequate closeness of weave, they prevent radiant penetration to the wearer's skin. 

A contradiction of requirements is apparent. Open weave clothing material should 

allow adequate ventilation by air flow over the skin, to aid in thermoregulation. But 

for effective protection against invasive ultraviolet radiation, Welsh and Diffey's 

study of the protective effects of material fibres weave against solar actinic 

radiation showed that density is the determining factor. This is supported by Marks 

( 1989b, p.25) and Emmett (pp. l l 0- 1 1 1  ). 

Thermoregulation will be next considered in this study. 

Natural fibres such as cotton 'breathe' more easily and are more comfortable, 

especially in tropical regions (Marks 1989b, p.25). During the 'Wet Season' 

synthetic materials become hot and 'prickly' and do not feel at all comfortable. 

During the 'Dry Season' they tend to build up static charges as the wearer moves 

within them. Discharging can again be quite uncomfortable. Tests carried out on 

various common fabrics (Welsh and Diffey, pp.579, 581)  demonstrate cotton to be 

highly solar protective, but it is the presentation of the fabric in the material, its 

weave rather than the fibre itself, that provides its high level of suitability. "The 

most important factor affecting the transmission of UV-B is the structure, or weave, 

of the material. The more tightly woven a material the higher is the protection 

factor" (p.580). 
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A balance between the two factors of solar protection and the coolness provided by 

air flow over the skin is necessary when choosing clothing for the Northern 

Territory region. Marks (p.25) suggests that a simple test of whether or not a fabric 

will be an effective sunscreen is to hold it up to visible light. If it casts a dense 

shadow, then it is likely to be a good sunscreen. 

A study (1991) by researchers at the School of Fibre Science and Technology, 

Textile Technology, University of New South Wales, has developed a method of 

calculating Fabric Protection Factors (FPF), over a wide range of commonly 

available fabrics. Menzies, Lukins, Greenoak, Walker, Pailthorpe, Martin, David, 

and Georgouras reproduced the effect of erythemally active UVR (280-380nm) 

upon human skin, and measured the protective effect of various fabrics at various 

distances off the skin. As Pail thorpe states in personal correspondence (1992), the 

very important factors to consider are "the weave or knit density of the fabric 

construction", and the "dyestuff employed does play a very important role in 

increasing the sun protection factor. The presence of a dyestuff, especially at high 

depth of colour, can have a very substantial influence on the SPF [or FPF] of the 

dyed fabric." Pailthorpe concludes his correspondence with the revelation that part 

of their ongoing research program is the design and construction of new knit and 

weave structures that do provide for thermoregulation of the body. The products of 

these experiments would be most welcome and useful for clothing available in a 

region such as the Northern Territory. 

The other most essential element of protection is wearing a hat. The brim of the hat 

is the best gauge of protection offered. As hat brim size increases, so does the 

degree of protection from exposure to sunburn risk (Marks 1989b, pp.24-26; 

Emmett, pp.57,108-1 10). In personal correspondence from Taylor (1990), studies 

by the University of Melbourne's Department of Ophthalmology have revealed that 

the wearing of a hat may reduce ocular exposure by approximately fifty percent, 

and of course the back of the head and neck are therefore also protected. The 

addition of sunglasses reduces ocular exposure to one to two percent, depending on 

the nature of the lens and the geometry of the glasses themselves (Taylor 1990). 

Shady hats should also be able to 'breathe' by being made of a woven or cloth type 

material; in this climate dense leather, skin or felt hats can create their own 

'microclimate' on the crown of the head, trapping heat in but not allowing it 

circulate freely, and so become very hot, too hot for the top of the head. For 

children, caps with neck cloths, like the French 'kepi', are quite effective in 

•• 
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providing substantial shade for the face and eyes, and neck regions of the head 

(Emmett, pp.57-58, 108- 1 10; Marks, pp.25-26). 

Sunglasses can provide up to 100% protection (Taylor, cited in Cinque, p.214). 

Taylor states that even a cheap pair can block out 80% of UV-B. The added 

advantage of modem lenses such as polycarbonate is to both protect from UV and 

protect the eye from the trauma of getting hit in the eye. Hollows (1989, p. l 16) 

states that 

if ozone layer depletion means more UV-B and UV-C reaching the earth's surface 
we can expect significant increases in cataract, pterygium and CDK. To protect 
ourselves from these increases we will require housing, sun-glasses and 
occupational patterns that cenainly reduce our exposure. 

An advisory brochure produced by the Northern Territory Anti Cancer Foundation 

strongly recommends "that children wear sunglasses where glare and reflected 

irradiance is high such as on water, white sands, concrete" (1990). This is because 

the ability of the lens of the eye to protect the retina from the harmful effects of 

UVR is not evident until approximately 30 years of age, when increasing pigment in 
the lens prevents transmission of UV light. Further, blue light (near ultraviolet 

light) causes cumulative photochemical damage to the retina. 

UVR Monitors: Dubiety? 

Some commercial groups are providing what are claimed to be sunsafe aids for use 

at various locations or occasions. One particular company markets kits for sale in 

schools, called a 'Sun Spots UV Educational and Warning Program'. It comprises a 

set of UV responsive sun spots which change colour according to the rate of 

exposure to solar radiation, a display board with colour warnings, and some badges 

for student monitors. It appears to be a rather expensive and gimmicky idea, 

pervaded with rather emotive phrases throughout, such as on the Order Form "Our 

school agrees that early education is early prevention, Children are our future. 

Please send us ........ Cards Sunspots" . . .  

Another device which could be considered as gimmicky, and of dubious value to 

schools, yet has been suggested to teachers, is called a 'Sunwatch'. It is  an 

electronic monitor into which individuals input their skin type and sunscreen details. 

The light sensor then measures the amount of harmful UV -B radiation, and indicates 

by a buzzer when it is time to seek shade. The advertising states that it has been 

"satisfactorily tested at [the] University of NSW." Perhaps it could be worthwhile to 
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have such a device around home, but not really necessary to have as an item of some 

crucial importance for protectivity at school. There are other more practical and 

economical ways of demonstrating the effects of UVR, as suggested in the Cancer 

Council resource books, noted in Chapter Six. Above all, the most effective method 

of prevention is a sound educational program and implementation of sun safe 

behaviours in schools, from the earliest years. 
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THERMOREGULATION 

Thermoregulation refers to the ability of the body to utilise physiological 

mechanisms and the ambient environment to keep itself at an optimum functional 

temperature (Jessen 1987a, p.7; Hales 1987, p.47). This section will provide an 

overview of these mechanisms, particularly as they refer to adolescents and the 

specific responses to the characteristics of the Northern Territory climate. 

Human Responses to Hot Humid Climatic Conditions 

Reference has been made earlier to the Northern Territory's tropical climate, with 

specific mention made of Darwin's sub-equatorial climate. It has two distinct 

seasons, the 'Wet Season', whereby the prevailing global air flow moves down from 

the sea north of Darwin, bringing with it moist air. As it meets hot air rising from 

the land, massive updraughts of this air rise in towering columns of cumulus cloud. 

If the air pressure and saturation levels are adequate, storm cells develop, releasing 

tremendous energy and precipitation (Linacre and Hobbs, pp. l 82-183).  On 

occasions, several storms can develop at similar times in close proximity over the 

sea, and if swept up and along in an increasing spiralling pattern, initiated by the 

Coriolis Effect (Linacre and Hobbs, p . l06), can combine into a single mass of 

energy, soaking up moisture 'sponge-like' from the ocean below, and masses of air 
from hundreds of kilometres around. Air pressures drop, seemingly compressed 

into a intense spinning 'cylinder' of violent clouds, winds and rain (Linacre and 

Hobbs, pp.l34-137, 183; Calder, pp.85-95). These destructive cyclones can be the 

largest and most violent force on earth, as Darwin has experienced when hit on 

several occasions: by Tropical Cyclone 'Tracy', Christmas Eve, 197 4, and other 

times, such as 1839, 1 878, 1882, 1897, 1917 and 1937, each of which just about 

destroyed Darwin as it existed at those times (Bureau of Meteorology 1977, pp.49-

50). 

A monsoonal 'trough' can bring a long line of water-bearing clouds south from over 

the northern coastal seas, carrying with it sustained heavy rains, which will nourish 

the earth for the bulk of the remainder of the year. For local residents to claim it 

was a 'good Wet', several of these Monsoon troughs (Linacre and Hobbs, pp.139-

140, 179- 1 8 1 ,  183) will have had to line up one after the other from December to 

March, dispensing their contents with persistent intensity. 
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Referring to Figure 10 in Chapter Two, during this time, the atmospheric humidity 
can occasionally reach 100%, or maintain regular 65%+ levels. This humidity, 
combined with temperatures which average 3 1 °  C and just do not drop below 27° or 

28°C at night, strains human physiological thermoregulation and emotional 
endurance quite significantly (Linacre and Hobbs, pp.233-234). The city of Darwin 

in particular has a topography which is so flat that prevailing airflows cannot be 
translated into cooling rains and mountainous cumulo-nimbus clouds (Linacre and 

Hobbs 1977, pp.177-178, 183) other than in the limited four or so months of the 
Wet Season. Being at the northern-most perimeter of a major mass of rather bare 

land means that the land-initiated airflow is often 'superheated' and very dry, for 

those months in the middle of the year. When the airflow shifts to over the sea, the 
humidity becomes oppressive through saturation, and relief in the form of 
rainstorms is often welcome. 

Linacre and Hobbs (p.227) discuss the responses of cultures to climatological 

influences, and note various arguments which have developed through the century. 
These range from the notion of humankind developing "passively in response to 

external influences like climate which determine the nature of the society", to the 

view that "nature has a passive role, with humanity limited only to the extent of its 

ability to organise society and technology to overcome the problems of the 
environment" (p.227). Linacre and Hobbs state that "the argument about 

environmental determinism is unresolved", but that "it is clear that nowadays the 

human race alters the climate in addition to being influenced by it." 

Climate is capable of stressing both physiological and emotive health. The Comfort 

Index (Figure 10, from Pearce and Smith 1984, p. l l) indicates a scale of human 

responses to a combination of climatological factors which contribute to the 

ambient comfort and feeling of well-being experienced by individuals in their 

immediate environment. This relates not only to natural geographic features, but 

also to artificial climates (Linacre and Hobbs, p.228), within a building or other 

structure. Devices and designs, such as ceiling fans, air conditioning and elevated 

homes, are constructed in order to accommodate to the climate, and for individuals 

to be more capable of functioning within more comfortable physiological 

parameters. If these physiological parameters are exceeded, then emotional controls 

are strained, as considered in Linacre and Hobbs (pp.229-233), Cabanac (1987, 

pp.241-246), and Astrand and Rodahl (p.554). These factors are again briefly 

referred to in Chapter Four when considering underlying thought behind the 

construction of school buildings in the Northern Territory in the previous two or 
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th.ree decades. A workshop, 'Living in the North',  conducted by the Sir Robert 

Menzies National Foundation in June 4-6, 1981,  considered a range of aspects of 

issues of living in this region, from sport to adult fitness, and psychological issues. 

Some of those referring specifically to physical activity in schools are noted in 

Chapter Four. 

The complex nature of the human body means that it needs optimum conditions in 

which to function at its most efficient level. It exists as a nearly perfect sealed 

'bag'. It has a few major openings into its inner environment, but all of these have 

preventative or protective mechanisms to minimise the risk of intrusion by 

unwanted matter or organisms, especially bacteria, viruses and other microbal 

pollutants. The skin is a dynamic organ functioning cooperatively with a number of 

systems, such as the central nervous system and the cardiovascular system, to help 

maintain control over the body's internal environment. It is covered with thousands 

of tiny pores, which may when required be openings between the body's 'stable' 
inner world environment and that of the less consistent outer world environment. 

The body works hard and efficiently at maintaining essential internal stability, 

generally successfully, but if it is overworked or unbalanced by one cause or 

another it can become stressed and experience breakdown or failure. 

Homoeostasis (Astrand and Rodahl l977, p.l32) is that state in which the body can 

function most efficiently, the very narrow range of optimum, almost constant, 

temperature, 37°C (Linacre and Hobbs, p.229). The most significant effort of the 

body to stay within homoeostasis is known as thermoregulation (Jessen 1987a, 

pp.7-8). The body endeavours to keep itself cool, passing off excessive heat 

produced from especially the vital internal organs. When the ambient, or 

surrounding, environment presents climatic conditions which limit the capacity of 

the body to readily pass off this excess heat and keep its internal environment within 

narrow temperature parameters (Longhurst 1988, p.3), the individual may enter a 

period of heat trauma (Astrand and Rodahl, pp.550-551), a serious condition which 

may ultimately culminate in death (Hales 1987, pp.47-53). 

Thermal Balance 

The body's ability to cool itself is extremely efficient. "The body's temperature 

would rise by 2°C each hour, if this were not offset by evaporative cooling from the 

lungs and skin, by convection if the air is cooler than the skin and by outwards 

radiation" (Linacre and Hobbs, p.229). Humans are 'warm-blooded' (Linacre and 
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Hobbs, p.229). The food it eats is broken down to provide energy and growth in 

metabolism. A major by-product of this biochemical process is metabolic heat, 

which is maintained within the major body structure, and is measured as the core 

temperature. Within cenain periods of the day, it may fluctuate safely within tenths 

or so of a degree, such as early morning when it may drop to 36.5° C, or after light 

activity when it may rise to 38
° 

C (Astrand and Rodahl, pp.527, 530-547). Some 

funher physical activity may drive it upwards to 40
°

, even 41 o (A strand and Rodahl, 

pp.525-530; Jessen 1987a, p. 12). But depending on a number of factors, these high 

temperatures may be severely injurious, even lethal. Astrand and Rodahl (p.525) 

state that 

a person can tolerate a variation of only about 4°C in deep body temperature without 
impainnent of optimal physical and mental work capacity. Only for shorter periods 
of time can they tolerate an internal temperature exceeding 41 °C. In fact, many 
animals, including humans, live their entire lives only a few degrees removed from 
their thermal death point. 

There is greater temperature variation in the peripheral areas, the arms, legs, 

fingers, toes, even the mouth (Astrand and Rodahl, pp.530-531). 

When under 'normal' physical load (or activity), or when in a very warm to hot 

environment, there are a number of mechanisms which the body is able to utilise to 

dissipate or off-load increased quantities of heat from within itself. 

Thermoregulatory Mechanisms 

There are five thermoregulatory mechanisms, processes whereby the body releases 

heat to its external environment. They are listed (Longhurst, pp.5-7; Carlson and 

Le Rossignol 1988, pp.1-2) as follows: 

- Conduction 
- Radiation from the skin's surface 
- Convection 
- Evaporation of sweat 
- Expired air. 

In the first, heat is lost by direct contact of the warmer body to a cooler substance, 

such as when swimming in water. 

In the second process capillaries (microscopic blood vessels) in the skin dilate, 

allowing heat-carrying blood to flood into them, and so transfer their heat to the 

proximity of the outside environment, if it is cooler than the internal or core body 
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temperature (Jessen l987a, pp.7-l4;  Nadel, Mack, Nose and Tripathi 1987, pp.69-

70). This is termed peripheral vasodilation by Rowland and Hoontis (1985, p.129). 

Hence a person may have the appearance of being 'flushed', as the extra blood flow 

increases the skin's redness. The greater the intensity of muscular activity and 

therefore metabolic levels, the greater the amount of heat produced will be. 

The third factor is very much determined by the conditions of the immediate 

environment, and especially air flow (Astrand and Rodahl, pp.526-529). As air 

moves over the skin, it may be carried directly away by movement of the 

sunounding air. Where there is little or no air flow, such as in static exercise or in 

closed areas, ambient heat can build up, offering no assistance to the body's efforts, 

either (Jessen 1987b, p.1 05). 

Closely related to this is the fourth factor, namely the evaporation of sweat from the 

skin. If the ambient temperature exceeds 37° C, then the only mechanism available 

to keep the body temperature down is the evaporation of sweat (Jessen 1987a, 

pp. l l-12; Nadel et al., pp.69-73; Hales, p.51; Astrand and Rodahl, pp.545-547). 

Sweat also carries heat out of the body (Astrand and Rodahl, pp.526-529; Roy and 

Irvin 1983, p.477). Where there is an adequate flow of air over this sweat, the 

greater the amount of evaporative cooling there will be. The higher the ambient 

temperature is, however, the less heat is lost by radiation and convection. And if 

the ambient humidity is too high, as it frequently is during the Wet Season, then the 

loss of sweat from sweat glands inside the skin to its surface is severely inhibited 

through comparative pressures and densities. 

Sweat is about 99% water, with small amounts of dissolved salts and amino acids 

(Astrand and Rodahl, p.534; Longhurst, p.6). Profuse sweating while participating 

in such outdoors activities as physical education or sports often leaves an individual 

with a fine layer of white salts crusted on forearms especially, if they have been 

exposed (Astrand and Rodahl, p.534). For long distance runners, or other 

endurance events, this salt needs to be replaced (Longhurst, pp.20-2 1 ;  Matthews 

and Fox 1976, p.375; Wiehe 1986, pp.228-232; Burke 1987, p.1 12). For regular 

physical activity, however, a normal balanced diet has adequate salt in its lean meat, 

vegetables, legumes and so on, with little or no extra salt requiring to be added 

(Ziegler 1982, pp.373-377; Burke, p. l 1 2; Mulley 1988, p.64). 

Lastly, heat is also lost from inside the body during exhalation (Astrand and 

Rodahl, p.554). 
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The thermal receptors which control thermoregulatory functions are located in the 

hypothalamus positioned just below the brain. They sense increased body 

temperature and respond with an increased cutaneous circulation (American 

Council of Sports Medicine 1984, p.50). The excess heat is transferred to the skin 

surface to be dissipated by physical means, primarily the evaporation of sweat. 

The American Council of Sports Medicine (1984, p.50) in their 'Position Statement: 

Prevention of Thermal Injuries During Distance Running' in 'The Physician and 

Sportsmedicine' continue that "when the rate of heat production exceeds that of 

heat loss for a sufficient period of time, thermal injury will occur." 

Thermoregulatory Dysfunction 

Thermoregulation can fail or be reduced in efficiency under a number of 

circumstances, and the consequences of this dysfunction can be potentially severely 

injurious. If the body is exposed to an excessive metabolic or environmental heat 

load, these thermoregulatory mechanisms may be unable to prevent this excessive 

rise in core temperature. Heat exhaustion may develop insidiously and, untreated, 

may proceed rapidly to severe illness and injury, and ultimately, to death (Hales 

1987, pp.47-53). Rowland and Hoontis (p.129) note that "failure of these 

mechanisms may lead to dehydration, neurological changes, and cardiovascular 

collapse." 

The following event describes the history of an extreme level to which heat stress 

can affect an athlete. This case received considerable media attention, and is noted 

here as presented at a 'Sport in the Heat' seminar, conducted in September 1988 by 

Professor F Pyke, Head of Human Movement Studies at the University of 

Queensland, and Dr G Thompson, President of the Northern Territory Sports 

Medicine Federation. It is also reported by Sando in 'Sports Health' ( 1988). 

A 28 year-old long distance runner in New South Wales was participating in an 

eight kilometre 'fun run' on a relatively hot day. His friends driving alongside and 

encouraging him started noticing his lack of coordination and incoherence. They 

picked him up in their car and drove him to hospital. Upon arrival his core 

temperature was measured as 42.8
°

C. He had lost three litres of fluid in the short 

time of the race and the car journey, the muscle bulk of his legs had become so hot 

that they had begun to break down into fluid. His heart stopped, his kidneys failed, 

and every organ in his body suffered severe and permanent damage. The tissue in 
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one leg commenced to decompose greatly so that the resultant gangrene led to the 

amputation of that leg. It took many months of hospitalisation before the casualty 

was able to function anywhere near 'normal' again. Indeed, he was left with a 
permanent mental impairment, apart from his gross physical debilitation. 

This severe condition is known as rhabdomyolysis, but incidence of it is very rare. 

Death by heat stroke, or illnesses such as heat exhaustion are more frequent. 

The various levels of heat illness are heat cramp, heat exhaustion and heat stroke 

(Longhurst, p.32). The signs and symptoms, and treatment of heat cramp, heat 

exhaustion, and heat stroke are (Longhurst, p.32): 

Heat cramp Cramps, dizziness, fatigue, heavy sweating, nonnal temperature. 

Remove from heat, lie down, cool down, replace fluids. 

Heat exhaustion Dizziness, exhaustion, nausea, headache, lack of coordination, 
cool skin. rapid pulse, nonnal temperature, sometimes 
unconsciousness. 

Heat stroke 

Remove from heat, lie down, remove clothing, cool down - cold 
sponging, fanning. Replace fluids. 

No sweating, hot dry skin, high body temperature - rectal (above 
40"C), collapse, unconsciousness. 

Medical attention sought Cool person immediately - cold bath, 
massage limbs. Do not drop temperature below 38°C. 

The difficulties of heat illness may occur under the following circumstances (Bar

Or 1984, pp.125-126; Pyke and Hahn 1987): 

- environmental temperatures approach or exceed 370 C 
- humidity levels are 70% or more 
- the metabolic work load and physical intensity is high 
- there is inadequate ventilation 
- there is inadequate hydration 
- there has been insufficient salt intake 
- there is a lack of acclimatisation 
- there has been recent illness, and recovery is incomplete 
- body weight is excessive. 

These figures, such as for humidity levels, vary a little for various studies 

(Longhurst, pp.7 - 1 1 ;  Carlson and Le Rossignol; Rowland and Hoontis 1985, 

p.l29), but 70% is an average for these studies cited. 

Dehydration 



In activities requiring high levels of endurance, 

sweat loss can be significant and result in a total water deficit of 6% to 10% of body 
weight. Such dehydration will subsequently reduce sweating and predispose the 
[panicipant] to hyperthennia, heat stroke, heat exhaustion, and muscle cramps. 
(Brackets added). 

The writers (American Council of Sports Medicine 1984, p.50) continue, 

for a given level of dehydration, children have a greater increase in core temperature 
than do adults. Rectal temperatures have been reported above 40.6°C after races and 
fun runs and as high as 42 to 43°C in fun runners who have collapsed. 
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Fluid ingestion before and during prolonged activity will minimise dehydration and 

slow down the rate of increase of body core temperature. 

Drinks containing large quantities of concentrated sugar solutions should be 

avoided, as these result in a decrease in gastric emptying, and leave the body's 

levels of insulin high (American Council of Sports Medicine, p.50). 

It may be seen, therefore, that thermoregulation is a tenuous process, especially in a 

climate like that of the Northern Territory. A hot humid environment is more likely 

to cause heat stress, particularly when hard physical work is involved (Longhurst, 

pp.7-1 1; Pyke and Hahn). 

Knowledge of Thermoregulation In Children and Adolescents 

Thermoregulation is a well studied and well documented physiological function 

(Jessen 1987, pp.7- 15; Astrand and Rodahl, pp.525-570; The Menzies Foundation 

1987), especially in the domain of adult athletic sports and exercise physiology 

(Ludbrock 1987, pp.57-63; Nadel, Mack, Nose and Tripathi 1987, pp.69-76; Roy 

and Irvin 1983, pp.477-485). Not so, however, in the more specific area of child 

and adolescent physiology, especially within the Australian academic field. 

Discussions, interviews, correspondence and interlibrary searches have elicited 

predominantly United States and some European research programs. Allegedly, the 

most significant studies of children's and adolescents' thermoregulatory capacities 

as distinct from that of adults are those of 0 Bar-Or (1969; 1971; 1980a; 1980b; 

1982; 1983a; 1983b; 1984), 0 Inbar ( 1978; 1981;  1984) and B L Drinkwater 

( 1977; 1979). 
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With specific reference to work undertaken in this country, the research work of 

Carlson and Le Rossignol, 'A Comparison of Physiological and Thermoregulatory 

Exercise Responses of Children and Adults in Hot Wet and Hot Dry Climate 

Conditions' (1988) from Victoria, is one of the few known Australian research 

activities studying the effects of climate and exercise on children. A condensed 

version of this study appeared as 'The Child Exercising in the Heat' in 'Spons 

Coach', 1989. These writers have acknowledged concerns that exercise instructors, 

including teachers and coaches, have with keeping children safely comfortable 

while participating in spons in places such as (and they name it specifically, among 

other examples) Darwin (1988, pp.22-24; 1989, p.17). 

This study of Carlson and LeRossignol's has set the direction for other work in this 

fiel<L being undertaken at the Victorian University of Technology and various 

research facilities. The research method primarily involves measuring subjects 

under controlled climatic conditions within a climate chamber. During discussions 

in 1991 with the Director of the Human Performance Laboratory at the Victorian 

University of Technology, Dr J Carlson, it has been expressed that these 

measurements may be considered 'contrived'. Therefore the need to study what 

actually happens to the health and well-being of children and adolescents outdoors 

in the school situation is extremely important. This study seeks to demonstrate, 

through its examination of the literature, the importance of understanding children's 

responses to the very real nature of this torrid climate, towards educating them in 

participating in protective behaviours. Funher, it seeks to provide teachers in 

schools, spons associations, and similar institutions with sound knowedge as to why 

this is important for good health and well-being in this environment, and how 

protective strategies may be implemented. 

Children and adolescents do not have completely developed and functional 

temperature controls (Bar-Or 1984, p. 1 18; Longhurst, p.30). As Rowland and and 

Hoontis (p. 1 29) state, "not only are children more susceptible to heat stress 

disorders, but . . .  they also perform more poorly when exercising in hot weather." 

The nature of the Nonhero Territory climate frequently exposes adolescents to those 

Northern Territory climatic factors which are conducive to various forms of heat 

stress. "Exercising children do not adapt to excessively hot conditions as 

effectively as adults", state Carlson and Le Rossignol (1988), citing the American 

Academy of Pediatrics (1982). Bar-Or (1984, p. l l 8) states that "a number of 

morphologic and functional characteristics of children make them less efficient 
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thermoregulators than adults." He lists these thermoregulatory constraints for the 

exercising child as being: 

1 .  large surface area per body mass unit, 
2. high oxygen cost of walking and running, 
3. lower cardiac output at a given oxygen uptake, and 
4. lower sweating rate. 

Longhurst (p.30) cites Bar-Or et al. (1969) that children produce up to 20-30% 

more metabolic heat per kilogram of body mass than adults. Again, more body heat 

is produced for an equal workload. Longhurst explains that "the sweating rate in 

children (especially males) is lower than in adults both in absolute terms and per 

unit skin area." Funher, their "cardiac output . . .  is lower than that of adults which 

reduces the capacity to convey heat by blood from the core to the skin." 

To compound this physiological inefficiency, Longhurst continues "children do not 

instinctively drink enough liquid to replace lost body fluids after prolonged exercise 

and can become severely dehydrated." Again citing a Bar-Or study (1980), 

Longhurst states (p.30) that "even though they may lose similar amounts of fluid as 

adults for the same workload, children have a far greater rise in body core 

temperature." "Excessive heat gain in warm climates . . .  is a definite liability 

during exercise" (Bar-Or 1984, p. l 19). 

In a climate such as that of Darwin, students can "gain heat from the environment in 

addition to what they generate from muscle work" (Elias, Roberts and Thorson 

1991,  p.67). The writers of this article 'Team Sports in Hot Weather: Guidelines 

for Modifying Youth Soccer' appearing in 'The Physician and Sportsmedicine' 

continue that "sports participation during hot, humid weather may result in 

morbidity and possible mortality, especially during competition" (p.67). 

It is to be noted that once the added psychological stresses of competition or similar 

conditions of attitude are imposed upon or taken upon the individual, there are 

strong indications that thermal stress situations are exacerbated. 

Children and adolescents have less efficient central temperature control 
mechanisms. Players, coaches, and parents do not always recognise the risk of 
competition in the heat. To play effectively in the heat, skilled adult players learn 
pace, recovery, and individual heat tolerances. Children and adolescents cannot be 
expected to have these skills (Elias et al., p.67). 
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Any attempt to induce dehydration in children for any reason such as 'making 

weight' in some sports is, according to Bar-Or (1982), a health hazard and has a 

potential long-term consequence to growth. 

Bar-Or ( 1984, p. 1 19) suggests that the major difference in thermoregulation 

between children and older age groups is in the sweating pattern. 

The sweating rate of pre-pubertal children is distinctly lower than that of older age 
groups, whether defmed in absolute volume or per unit surface area . . .  Adults can 
perspire at rates exceeding 500-600 ml per square meter of skin per hour during 
moderate exercise in the heat, the child's perspiration seldom exceeds 350 ml per 
square meter per hour while exposed to identical conditions. 

He continues (p. 1 19) that the "lower sweating rate in children is due to a lower 

output of each sweat gland rather than to a smaller population density of heat

activated sweat glands." 

Studies of children and young adolescents, such as those by Bar-Or ( 1984) and 

Carlson and Le Rossignol (1988), have shown them to be less tolerant to climatic 

stress. This tolerance may be defined (Bar-Or, 1984) as the "ability to complete a 

predetermined physical task or to sustain optimal exercise performance in hostile 

climates." In selecting activities for adolescent involvement during the hot humid 

conditions of the Wet Season, they should be undertaken at a steady and prolonged 

rate. Short vigorous activities tend to generate more metabolic heat. 

Children do not adapt to exercising in hot environments as effectively as adults 

(Bar-Or 1984, pp. 1 1 8-126; Rowland and Hoontis 1985, pp. 128-129: Longhurst 

1988, pp.30-32; Carlson and LeRossignol 1988; 1989, pp. l7-19). They produce 

more body heat than adults at the same workload (Bar-Or, p. 1 19; Rowland and 

Hoontis, p.129; Zauner, Maksud amd Melichna 1989, p.20). Their sweating rate is 

also lower, both in the amount they produce and in terms of how much is produced 

per unit of skin surface area (Bar-Or, pp. 1 19-120). And with respect to circulation, 

their rate of cardiac output is lower than that of adults, which means that their 

capacity to convey core heat out of their bodies by convection through dilated 

capillaries is less effective (Bar-Or, p. l l9). While they are generally efficient while 

exercising in mild climates, the hotter the environment becomes and the greater the 

difference between the air and the skin, the greater the effect on the child 

(Longhurst, p.30). 
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A psychological problem arises here which must be understood by those who teach 

children, or who lead them, in outdoors activities. Although children may well be 

relatively acclimatised to exercise in the heat, they are still more at risk than adults. 

They perceive themselves to be acclimatised at an earlier stage in the 

acclimatisation process than do adults. They also are more pressured by peers if 

undertaking a group activity to overrule the body's initial warning signs, and 

continue in the current activity. It is imperative that teachers and coaches are aware 

of this, and control activity so that regular 'water breaks' and cool down periods in 

the shade are undertaken. Bar-Or (1980, p.31) suggests that 

children do not instinctively drink enough liquid to replace lost body fluids after 
prolonged exercise and can become severely dehydrated. Even though they may 
lose similar amounts of fluid as adults for the same worlcload, children have a far 
greater rise in body core temperature . . .  Coaches [and teachers] should be aware 
that . . .  dehydration in children is a health hazard and has potential long-term 
consequences to growth. (Brackets added). 

Children and adolescents do acclimatise to exercise in the heat, in ways as 

suggested by Bar-Or (1984, p.123). There is a reduction in heart rate, core and skin 

temperatures, and an increase in the sweating rate. The rate of acclimatisation is, 

however, considerably slower than the rate of acclimatisation by adults under 

identical conditions. They require a longer and more gradual exercise program in 

the heat to tolerate activity in warm climates (Rowland and Hoontis, p. 1 29). 

Those climatic factors which have specific effects upon children's ability to 

participate in sports activities are, according to Carlson and Le Rossignol ( 1989, 

p.17), "high air temperatures and a high radiant heat load (sun's rays)". 

(Parentheses in original). While the study of Carlson and Le Rossignol focuses 

solely on thermoregulatory mechanisms and responses to heat loading on children 

as compared to healthy adults, it must be stressed that these identical factors bear 

significant meaning when considered in the context of intrusive solar actinic 

radiation. 

Climate and location as incorporated in geography do play important roles in each 

aspect of solar actinic and thermoregulatory influences upon school-aged children. 

Illnesses caused by either of these malevolent solar characteristics may be stated as 

being initiated by excessive exposure to the direct influence of the sun. It is argued 

that adolescent attitudes, socio-cultural history and practices, an inadequate 

understanding of and sensitivity to specific differences in and consequences of the 

climatic environment of the Northern Territory, and a reluctance to produce radical 

changes, to break conformity with the majority of temperate Australia, will continue 
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to pose severe health problems upon Australian school children. Significant 

changes will need to be considered for introduction and application to schools' 

functional structures. 



Chapter Four 

THE DEVELOPMENT OF PHYSICAL EDUCATION CURRICULUM IN THE 

NORTHERN TERRITORY 

In looking at geographical effects upon students and educational practice in the 

Northern Territory, there are a number of crucial contributory elements which need to 

be further considered, in order to present the perspective and place of teaching of 

Physical Education. The history of the subject area in the Northern Territory, from 

the time of self-government to the present ( 1992), could be contained within a short 

examination of people and activities. However, as encompassed within the 

development of a new Department of Education, its scope takes on a greater 

perspective, as noted through the chapter. 

Educational historians of a future time may consider the 1990s, and reflect that this 

was a period when Physical Education was undergoing the rigours of 'evolutionary' 

or substantial change. Because of the importance of these changes to Physical 

Education, and the influences they will have on curriculum decision-making and 

futures, especially upon the delivery of effective, safe and useful learning programs, it 

is worth while considering these in this chapter. 

Educational history contains the written or anecdotal records of activities of people in 

educational institutions, and the roles that they have played in participating in those 

activities. Therefore this chapter considers decisions and directions undertaken in the 

Northern Territory to deal with the special needs of the region, including 

geographical factors, but within the broader scope of curriculum thinking in 

Australia. 

A Subject In Crisis? 

Physical Education as a major discipline area of learning ('Green Paper' 1981; AEC 

1991) is in a state of upheaval, both in Australia (Kirk 1988, pp.44-45; Brown 1991; 

McKimmie 1991; Scholefield 1991) and overseas (Siedentop, Mand and Taggart 

1986; Hennessy et al. 1991). Elements of this 'upheaval' are discussed here, being 
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issues of some significance to the study project, as well as relating to further 

considerations being dealt with in the next chapter, namely the increasing problem of 

ethical and legal responsibilities of Physical Education teachers. In this chapter the 

prime purpose is  to provide an examination of the developmental processes 

undertaken in curriculum in Physical Education and structures which have enabled 

this to take place in the Northern Territory. In so doing it will be worthwhile 

examining some of the recent history of curriculum services in the Northern Territory 

Departtnent of Education as a major government body, through its transition from 

external, remote authority, to local, immediate authority. This occurred when the 

Northern Territory became self-governing on 1 July, 1979. 

As this history is perused, the research strand is picked up in considering how, and by 

whom, was the curriculum developed? In so doing, did these writers bear the 

geography of this region in mind? Within a curricular framework, it is my hypothesis 

that 

1. Within a curricular framework, geography, as a significant part of the curricular 
macro-<:ontext, in lhe Northern Territory, is a dysfunctional and intrusive feature 
which will negate or inhibit effective curricular development in the related fields of 
Physical Education/Health/Outdoor Education/Recreational Studies,/Sports 
Education and their translation into teaching practice, unless strategies are developed 
and implemented which recognise and cater for this. 

Theoretical Versus Practical Priorities In Physical Education? 

The history of the development of the subject as a major discipline has left it open to 

social and academic challenge (Kirk, pp.43-67; Sparkes 1990). For example, and 

s ignificantly, Jewett and Bain (1985, p.xi) note that it is only in recent years that 

physical educators have been "giving serious attention to the need for establishing a 

sound theoretical basis for the practical activity of designing a curriculum". Could 

this indicate a subject whose teachers at various educational levels could allegedly be 

targeted as being complacent or ignorant? Or is there increasing evidence of 

professionals in the field actively pursuing rationalisation and dynamics as they seek 

to promote and justify Physical Education's continued inclusion in the 'crowded 

curriculum' (Spinks 1991, p.56). This term has been coined within recent years by 

writers in school management and human resources to denote the many subjects all 

competing for limited timetabling space in the school's daily program of activities. 

Kirk (p.2) sees 



the problem with most recent texts on curriculum study and physical education is that 
they present 'ideas' and 'procedures' (and less often 'issues', because these imply 
conttoversy) that have been worked through by mainstream curriculum writers and 
curriculum researchers in other school subject areas up to a decade or more ago. 
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"Worse still," he continues, "the idea of using objectives in curriculum planning is 

relatively new to many Physical Education teachers." 

On the other hand, Kirk's discussion (p.37) then picks the opposite view for critique 

when he examines Whitty's (1985, pp.80-82) claim that some researchers "have shied 

away from social action and have preferred instead to hide behind their theorising." 

This study can be considered macro-contextual (Schwab 1969; Kemmis 1986, pp.l3-

20), where the safety of individuals undenaking an educational activity may be 

assumed to be a social problem, as well as an educational one. Funher, "Physical 

Education theory is often seen to be impractical and even irrelevant . . .  [and] too 

easily can become an esoteric academic exercise" (Kirk, p.30). (Brackets added.) 

Kirk (p.43) considers that, 

as an area of study in the school curriculum, Physical Education presents something 
of a paradox. For while it has been present in curricula consistently from the time of 
the Greeks to the present day, the reasons for its inclusion in the subject matter of 
educational institutions has never been clear. 

But, he continues, "it is imponant that we do not assume that schools have only 

educational purposes. It [is] clear that they often pursue other social, economic and 

political ends". (Brackets added.) Kirk argues (p.43) that 

education, as the development of conceptual literacy and a socially critical 
awareness, ought to be central to the school's purposes. And this leaves Physical 
Education with something of a problem because . . .  it has been used frequently in 
schools for quite non-educational and sometimes even antieducational purposes ...  
While Physical Education has maintained a place in the curricula of most schools 
throughout history, the reasons why it has been retained have rarely been educational 
ones. They have instead been closely linked to military training for warfare: to the 
transmission of the "bourgeois" values of conformity, self-sacrifice, deferred 
gratification, character, and masculinity; and to the tasks of nationalism and social 
conttol through the promotion of obedience to authority, servility, and an acceptance 
of the "natural order" in society. 

Fitzclarence (1987, pp.16-18) notes photographs of children lined up in neat rows 

with their teacher positioned at the front of the class as demonstrator. Each child was 

performing exactly the same movement. Later, Fitzclarence, supervising practicum, 

was watching a class of the eighties: children lined up in rows, performing the same 

movement and modelling the teacher, who was positioned at the front of the class. 
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He explains (p.16), "The lesson was simply called aerobics; the children were 

dressed in far more colourful attire and they performed to [a] . . .  'ghetto blaster', but 

these were only superficial differences". (Brackets added.) Fitzclarence suggests that 

"there was enduring logic, a long cord of connecting reasoning, that had survived 

through fifty years in the part of the curriculum we know as 'Phys Ed"'. Teacher 

training courses in Physical Education twenty years ago were 

heavily loaded with content derived from the period when Physical Education was 
closely linked to a military logic and its associated concerns for functional fitness. 
This was an approach that aimed for balanced and all-round physical development' 
(Fitzclarence, p.17). 

By the end of the 1970's 'Physical Education' was a much more liberal concept than 
it had been a decade before. The new Physical Education curriculum is now subject 
to new social forces of quite a volatile nature. [There is] the call for a new national 
identity. Here culture, industry and education all become crucial. The desperate plea 
for competitive and self-starting citizens is the background for new social values. 
Physical Education will not be able to avoid this deep new social shift (p.27). 
(Brackets added.) 

Subjects throughout the curriculum undergo critical review in society and education, 

as reflections of and responses to changes in a community's priorities and needs. 

Mathematics and Science are two other subject areas which have regularly undergone 

close media scrutiny (Hogan 1985; Bowen 1987; Alcorta 1987). So Physical 

Education at this time is being subjected to intense scrutiny by educational 

administrators (Emmel 1988; Pettit 1991), especially at the ministerial and executive 

levels, and in an era where national economic and fiscal concerns of a nation in 

recession causes governments and their departments to be increasingly conscious as to 

where funds are allocated, any program which does not have strong and clearly 

evident purposes and immediately achievable goals, then its financial support is most 

likely to be subject to severe cuts. Brown (1991, p.4), quoting Associate Professor J 

Browne from the Department of Physical and Health Education, Edith Cowan 

University, warns that "Physical Education is in danger of losing direction and 

credibility as a subject i n  the school curriculum." Brown's report continues that "if 

radical changes to the subject's structure and assessment policy are not made soon, the 

long-term effects could be disastrous." 

Two views of a restless discipline are perceived in these selected opening remarks. 

Physical Education practitioners from around the nation assembled at Deakin 

University in October, 1991, to discuss these issues (Scholefield 1991 ). The first view 

presented is that of concerned academics who insist that Physical Education must 

initially get its own house in order. Only then could they have justification in 

participating in active politicking, with the view of gaining the acknowledgment of 



109 

educational administrators that such administrators should seriously consider the 

direction that the subject was being sent, despite strong communication from the 
subject's senior officers. 

The other view is that the subject may well be undergoing an appropriate and healthy 

purge. 

These are just some of the types of issues confronting the Physical Education subject 

at the current time. 

What, then, of the place of Physical Education in Australia's Northern Territory, and 

of allegedly intrusive geographical elements? In this chapter it is intended to examine 

major activities within the development of Physical Education curriculum. These are 

considered as activities conducted within the Northern Territory, distinct from 

activities carried out in those states which contributed significant amounts of 

curricular materials to the Northern Territory in various ways from time to time. The 

time line for such an examination is therefore relatively short, from the mid nineteen 

seventies to the present. 

This study does not intend to be an historical treatise. It does, however, contain 

history. Preferential material selected from a narrow range of available options allows 

an analysis to be undertaken of some historical events in the development of 

education in the Northern Territory. Such an analysis will endeavour to contribute to 

the justification of this study, its needs and argument. An investigation will be 

undertaken as to whether or not 

the concept of geography, including location and climate, was a major consideration 
undertaken during deliberations for and about curriculum in Physical Education 
wholly developed in and for implementation in Northern Territory schools. 

Further, if this investigation shows that Education Departmental representatives 

simply accessed and adopted curricular materials initiated and published interstate, 

is there any evidence of suitable precautionary statements in the documents which 
address the problem of geography? 

In presenting this piece of historical research and analysis, the reader is referred to the 
position and perception of this researcher as provided in the explanation 'A Personal 

Statement and Purpose of the Study' (pp.vii-ix). It is to be underscored that this 

historical overview of elements of the development of the Northern Territory 
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Department of Education is not one that has evolved through any personal 

employment experience, other than a professional association and liaison with fellow 

teachers of Physical Education who were employed by this Northern Territory 

Department, and a two year tenure on the Health and Physical Education Subject Area 

Committee, from 1988 to 1989. Therefore the perception of the events and activities 

as they transpired will have qualities of perception, interpretation and possible 

distortion, as unintentional and honest as may be sought, which could be evident in 

the authorship. Participants in the historical context would be those who have a 

'closer' memory, and so have been sought to provide a valid record of the events and 

activities that transpired. 

Problems of Research 

A history of the development of Physical Education curriculum material in the 

Northern Territory does not exist in any one published document. It is rare to find 

anything on this topic pertaining to curriculum development in other states in 

Australia as well. Such paucity of journal articles and references as could be found 

are referred to in the text. 

Reliance had to be placed on accessing examples of the curricular materials developed 

and used, then conducting interviews and discussions with personnel involved in the 

development of those materials. Records and transcripts of these interviews and 

discussions have been the major source of reference pertinent to the hypotheses and 

issues in this chapter. But there would be reasonable concern (by empiricists) that 

much of the following is unsubstantiated rhetoric. Rodwell ( 1990, p.8), in discussing 

the strengths and weaknesses in historical research in education, cites Best and Kahn 

(1989) who 

suggest that one significant problem with historical research in education comes with 
those who seek objectivity in research, and who seek in educational research the 
same certainty and objectivity which they have found in mathematics or physics. 

Because of the original nature of much of this chapter, original sources had to be 

developed through first-hand interviews with available personnel. Some are in roles 

similar to those held at the time of their involvement in curricular development in 

Physical Education, while others have taken hold of new tasks, but usually within the 

continuing sphere of education. Much of the rhetoric expressed has been recorded 

and reported as their own, indicative of the nature and vitality of the interest and 

purpose in the contributions they have made to the task of endeavouring to develop 
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effective learning practices i n  Physical Education in the Northern Territory. Rodwell 

(p.l2) discusses the valuable place of oral testimony in the researcher's armoury of 

information acquisition and inquiry. In citing Spaull ( 1988), he asserts that "oral 

testimony has developed a respectable place in educational research, mainly through 

the work of the social scientists and social historians". 

Where possible, attempts have been made to substantiate the verbal evidence obtained 

through personal interview by reference to government documents, and cross

referencing with others of significance available in the field, or have been involved in 

the same activity. Rodwell (p. l l )  refers to these as primary sources: formal records, 

journals and newspapers, with first reports of events and activities, and so on. 

Secondary resources are books about the problem under consideration, reports of 

other people's research (Rodwell, p.l l). The oral testimony used as a major resource 

in this chapter of the study, and elsewhere (Chapter Seven, which features descriptive 

details of research, among other things, in the form of discussions and colloquiums 

undertaken overseas), is considered by Rodwell to be another form of a primary 

resource (p.l2). To assist in validation, initial typed drafts of this chapter were shared 

with interviewees and participants in the curricular activities for alteration, comment 

and verification. 

Researching Physical Education In the Northern Territory 

To understand the nature of curriculum development in Physical Education in the 

Northern Territory, it is first necessary to gain an appreciation of the historical 

development of education, and the control of curriculum development in the Northern 

Territory Deparnnent of Education, to this day. What follows must be considered as 

an overview of the historical process, as it is a contributory, not the major objective, 

of the whole study. The subsequent analysis is of greater worth in the activity. With 

an historical basis established, justification is sought for the premise that at a point or 

points in time people appointed to be responsible for providing Physical Education 

curriculum in schools, from whatever source, undertook deliberations as part of their 

activities, which would ratify selection and choice of already published, or newly 

researched and written curricular materials. 

What kinds of deliberations were undertaken? 
What evidence is available? 
Are these writers still available for comment? 
What recollections do they have of the processes through which they passed? 
How do they justify what they did? 
What materials were produced for use in schools? 
Are they currently in use, or at least still available? 
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What changes have taken place over the years? 
And, specifically: What considerations were made of the geography in which this 
teaching would take place, namely the climate of this sub-equatorial region? 

The introduction of postgraduate research studies' programs and facilities at the 

Nonhero Territory University in 1990 is sponsoring greater research activities, 

including historical research, into aspects of education in the Northern Territory. The 

few extant publications in 1992 are restricted to a limited number of duplicated or 

photostated monographs held in the Djorra-Djagamirri Room of the Library's Special 

Collection at the Northern Territory University. 

Foremost of these is the work of M Urvet, a former senior Physical Education teacher 

and lecturer in Curriculum in the Faculty of Education at the Darwin Community 

College. He is currently (1992) Director of the Northern Territory Conservation 

Commission. In the early 1980s he took study leave to undertake a research 

investigation into and analysis of the history of the development of educational policy 

and administration of education within the Northern Territory. He was enrolled at the 

Centre for the Study of Higher Education at the University of Melbourne for this 

purpose. The products of this study are two documents, titled 'A Study in Transition: 

Education and Policy-making in the Northern Territory' (1980), written together with 

A J Heatley and F X Alcorta, and 'Development of Public Educational Services in the 

Northern Territory, 1876 - 1979' (1982). These two papers look specifically at the 

processes through which education in the Northern Territory passed in the first 

century of history, to the time it become structured in its own right as a statutory 

department within a newly formed democratic government. 

A further recent study which considers Northern Territory departmental policy and 

administrative procedures is 'Ideals to Action: Corporate Management Within the 

Northern Territory Education Department' by K Moir, a chapter within 'Restructuring 

School Management: Recent Administrative Reorganisation of Public School 

Governance in Australia' (Harman, Beare and Berkeley (Eds.) 1991). 

No one document has yet attempted to cover, in depth, the historical development of 

the Northern Territory Department of Education's oversight of curriculum 

development. There are contributory studies, however, which cumulatively portray a 

fascinating study of an educational history of great diversity. For example, Austin's 

( 1986) studies deal specifically with the endeavours of Westerners to comes to grips 

with the suitability and appropriateness of educational activities for Aborigines. 

Schmiechen (1971) looks at the influence missions have played in the development of 
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Aboriginal education. Doecke (1989) looks at the educational history of a specific 

school, Hermannsburg (known by the locals as Ntaria), a school of some historical 

longevity in the Northern Territory, over one hundred and ten years. 

The latter article is one of a number of student-based research papers contained within 

a Northern Territory Faculty of Education series called Point Counter Point, edited by 

Associate Professor D. Cavanagh and Senior Lecturer Dr G. Rodwell. The prime 

purpose of this series was to make an effort to overcome this acknowledged dearth of 

Northern Territory educational history by collecting and accumulating worthwhile 

educational vignettes and pieces produced by students at the university relating to 

some aspect of processes and methodologies involved in the development of Northern 

Territory education. 

The Northern Territory Archives carries similar copies of materials as noted at the 

Djorra-Djagamirri Room. The Northern Territory Library, School Library Service, 

holds current journals and books of a nature limited to immediate professional 

(teacher) use, not so much for historical research activities. Little was available that 

contained completed analyses of historical Departmental records, in qualitative 

format. The quantitative researcher and analyst would be able to find material of 

interest through the use of school registers, and other statistical records. 

Once the libraries had been thoroughly checked for resources, the most effective 

method of collecting necessary useful information for this component of the study 

would be to interview as many people as possible who had participated in and 

contributed to the activities under enquiry. What follows is a collation of these 

primary sources. 

A New Department of Education 

Dr J M R Cameron, Dean of the Faculty of Education at the Northern Territory 

University (1992), and former Curriculum Officer in the newly formed Department of 

Education commenced the discussion ( 1990) with: "Personalities were strongly tied in 

with public events." Moir (1991, p . 157) considers "the Territory's teachers and 

administrators were a diverse lot . . .  appointees were drawn from a multitude of 

backgrounds". In a region of the enormous geographical size that the Northern 

Territory is, with a population as small as it has (159 ,000, according to the 1986 

national census), administrative activities are more evident, and open to examination. 
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From 1944, teachers in the Northern Territory government sector were members of 

the South Australian Deparnnent of Education, with teaching costs being reimbursed. 

and primary and secondary education facilities, equipment and buildings, being 

funded by the Commonwealth (Urvet 1980, p. l l  ). 

All permanent professional staff, teachers and administrators, were to become 
employees of the SA Deparunent of Education and the SA curriculum was to be 
adopted. Thus, Territory education came under the control of the Superintendent of 
Primary Schools of SA, (as Supervisor of Territory Education (Urvett, p. l l )  

This role was represented i n  the Northern Territory by an Assistant Supervisor. This 

arrangement came into effect on 1 January 1945, and lasted until 1973. It is assumed 

(it is not evident from Urvet, 1980) that this role also covered the first Northern 

Territory secondary schools. Darwin's first high school was Darwin High School, 

opened in 1960, followed by Nightcliff High School in 1970, and Casuarina in 1973. 

The first high school in Alice Springs (Alice Springs High) opened in 1961, and the 

second was Sadadeen High School, opening in 1979. Adult Education was 

administered by the South Australian service provisions (Urvet, p.12). 

Under Commonwealth responsibility the early Northern Territory government 

administration took on a "colonial nature" (Moir, p.158). By way of example, Moir 

states that "Deparnnental Directors did not usually discuss issues with local officers or 

with members of the public, but had absolute control over implementation of policy 

and programs." 

Moir (p. 161)  notes the complexity of arrangements made to provide and deliver 

education to the people of the Northern Territory. 

The Northern Territory Education Branch, which was part of the Commonwealth 
Department of the Interior, took responsibility for building, equipping and 
maintaining schools in the Territory: South Australia provided teaching and 
curriculum support; Western Australia set up mechanisms to incorporate the area 
into its supply chain; Canberra ran specialist Aboriginal education with the help of 
local welfare personnel and a variety of church groups. 

As the population of the Territory steadily increased, the South Australian Department 

of Education's ability to staff Territory schools became strained. Commencing mid-

1970, South Australia's educational commitment to the Northern Territory began to 

be withdrawn over five years (Urvet, p.13). The Northern Territory Education Branch 

was established, in the Commonwealth Deparnnent of Education and Science, to plan 

and administer transitional arrangements leading to full control of community, 

technical and adult education. It was proposed that the Commonwealth Teaching 
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Service (CfS) take over from the State responsibility for the supply of teachers to 

Commonwealth schools. In April 1972 the CTS was established as a statutory 

authority, responsible to the Minister. Coinciding with the establishment of the CfS 

was the formation of the Northern Territory Teachers Federation (NTIF) (Urvet, 

p.31). 

In Moir's opinion (p.162), the establishment of the crs was considered as being 

"revolutionary" in that it held a "philosophy of decentralisation" and emphasised 

sharing power "between local groups with a stake in the education process - parents, 

community members, teachers, students and the central administration." 

There had been a dual school administrative system with separate welfare 

(Aboriginal) and community school sections, both led by directors. 1973 saw this 

duality being replaced by the single system 'NT schools' (Urvet, p.13), under Dr H 

Beare, then Director of the community schools. There was to be total integration 

where possible of all standards and procedures. Beare became Director, and J 

Gallacher, formerly Director of the Aboriginal Education Branch, took on the role of 

Assistant Director, all subsumed as a Division of the Commonwealth Department of 

Education (Moir, p.l61). The result was "a very different education system from the 

traditional style which had been in place in the Territory and still was in neighbouring 

states" (Moir, pp. l61-162). (These presumably are Queensland, South Australia and 

Western Australia.) 

Urvet (p.l9) continues that 1 July 1979 saw the Commonwealth Government hand 

over control of education in the Northern Territory to the Northern Territory 

Government. Urvet notes (p.l8) that because of the increased educational 

administration procedures and structures and professional obligations that were 

necessitated because of this amalgamation, and because of self-government, "it was at 

that time the fastest growing educational system in the country". 

It is now noted by Moir (p.159) that, 

by the 1980s, colonial-type administration no longer sat comfortably with politicians, 
the people such departments were supposed to service, or the self-appointed 
monitoring body for public sector performance - the local media . . .  Politicians had to 
accept that in small electorates (often with less than 2000 electors), like those in the 
Northern Territory, they were visible, accessible and held accountable for what 
happened in their sphere on influence, and a very few votes could reverse an election 
result. 

In setting up the new educational administration four branches were created (Urvet, 

p.20): curriculum development, field operations, special projects and management 
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services. This functional approach allowed scope for the administrators to act as 

members of project teams, rather than be obliged to adhere to strict divisions of duties 

and clearly defmed job boundaries. 

Subsequent advantages of this system were that education was viewed as a continuous 

process, with few major divisions. Professional staff such as curriculum advisers 

were able to move across traditional and age boundaries (Urvet, p.20). They were not 

rigidly confined to educational activities relating solely to early childhood, upper 

primary, junior secondary or senior secondary areas. Communication was able to take 

place across these areas. 

Urvet (p.24) describes innovation as being able to take place across many educational 

programs with a minimum of interference. This would allow for a maximum degree 

of cooperation between school staff, departmental administrators and the community, 

both in educational processes and in the use of school facilities. New endeavours to 

provide suitable educational programs would be able to be tried in schools. They 

could be considered 'suitable' for the Northern Territory because of its particular 

needs, such as vast distances between population centres, and the small population of 

each centre. Other needs, as to be noted later in Eedle's preparatory documents 

(1979), were the recognition of cultural diversity, and the implementation of programs 

which recognised and catered for these. Programs from interstate most often could 

not be directly and successfully superimposed into the Northern Territory educational 

agenda. As noted later in this chapter when considering Physical Education curricular 

materials, educational materials developed through a local curriculum development 

workshop were not successfully incorporated into the local schools' setting, but rather 

were eventually replaced by an interstate package. 

Seeking this 'innovation' and 'minimum of interference' from bureaucratic controls 

was allegedly an ideal setting in which to work, but it may be queried and argued that 

just how successful was this 'innovation',  and 'minimum of interference'? Was there 

any benefit to be gained from being able to provide such an open approach to 

development in education, when the professional population base was so small, reliant 

upon a few individuals and their preferences and biases? Was this a costly, wasted 

effort, or an exercise in departmental growth and maturity that had to happen? These 

questions are considered at the conclusion of the chapter. 

At this time the Commonwealth was providing eighty-five percent of the Territory's 

budget (Urvet, p.26) and, according to Cameron (1990), the Commissioner in 
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Canberra held sway. Cameron explains that that position had the authority to hire and 

flre, whereas the role of Secretary in the Northern Territory was to deploy those hired. 

The authority of this role was also reflected in many of the school building projects 

undertaken around Darwin, especially as the Commonwealth sought to rebuild the 

capital even stronger after being blown away in Cyclone Tracy in 1974. Buildings 

constructed for public and community use, suggests Dr J Eedle in a conversation in 

1991, were reflections of Canberra bureaucracy. In many instances these buildings 

were allegedly inappropriate for the tropics, but were rather designed and flnanced 

from thousands of kilometres away, by those inexperienced in living in the region. 

This approach was indicative of that undertaken in developing designs for schools to 

be constructed in Darwin. The attitude was, as Eedle described it, to "build the tropics 

out, not build for the tropics". These new schools, such as at Wagaman and Millner, 

consisted of solid walls, were air conditioned with minimal natural lighting and 

ventilation. The shock of the destruction wrought by Tracy resulted in constructional 

overkill, where buildings reflected diametrical direction to those of pre-Tracy. In the 

pre-catastrophic era, buildings were flimsy, cladded frames. The post-catastrophic era 

saw a 'pill-box' mentality. It was however to be some time before school 

environments, through design and construction, were to make positive concessions to 

the tropics with its warm, sunny conditions, able to catch prevailing breezes, and with 

deep verandahs for shade. 

Urvet (p.31) sees "three crucial periods in the history of education in the Territory. 

The flrst was during the formative years of the CTS when Beare's distinctive 

philosophy shaped the whole structure of education in the Northern Territory." 

Cameron ( 1990) sees Beare as "an innovative educator", strongly utilising the notion 

of school-based curriculum development (SBCD), which was incorporated in 

curriculum development activities up to year 10. Beare was the Foundation Director 

of Education, in office from 1972 to 1974 (Thomas 1991, pp.8, 34). He did not return 

to Darwin after the devastation of Cyclone Tracy in December 1974. 

The second period began when Beare's replacement in the role of Director (soon to be 

known as the Secretary for Education) in mid-1975, was Dr J Eedle (Moir, p.164). He 

was recruited from Britain, and had accumulated considerable educational experience 

in Africa (Moir, p.157). He is now retired in Darwin. "Eedle's approach to 

education," suggests Urvet (pp.31-32), "is markedly different to that of his 

predecessor and it has been one of the tasks of the NTTF to bridge the gap between 

the two periods." This can discussed by way of Moir's comment (p.165) in that "Dr 
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Beare left a system which was very popular with teachers as they had the scope to 

operate independently, but which concerned administrators who felt unable to control 

it" Moir quotes a report by Eedle (Northern Territory Department of Education 1977, 

presented in 1978) which warns teachers that, 

when the transfer of power to the Northern Territory Legislature was made, the new 
Government would not allow schools to 'drift away into individual, independent 
school republics accountable only to a handful of incompletely representative school 
councillors . . .  we are all part of the broader national system. We are all accountable 
not only to our immediate time and place but on a much broader canvas . . .  It is up to 
us to demonstrate a positive sense of purpose and sense of direction in order to 
discharge effectively our great responsibilities to the public.' 

This is an exhortation which indeed is representative of all schools which have a 

clearly defined purpose and set of goals. It however underlines an awareness of the 

possibility of lack of a central control and cohesiveness that allegedly could occur 

where schools take on its own educational agenda in toto. Is this a problem? While it 

can not be explored here, it must be noted that the debate over 'devolution of 

educational authority and power in schools'  continues in the 1990s (Cavanagh and 

Rodwell 1992; Moir 1991 ). 

Eedle was succeeded by S Saville whose early profession was as an agriculture 

teacher, and then became a primary industry administrator in Papua New Guinea. 

Early in 1978 Eedle selected G Spring to apply for the position as Director of the 

Curriculum and Research Branch for the newly formed Northern Territory 

Deparonent of Education, taking over from C Nielson. Spring had come in late 

October or early November to the Northern Territory from Mt Gravatt in Queensland, 

and lanerly from the Commonwealth Curriculum Development Centre. In 1992 he 

has been continuously in the role of Secretary for the Northern Territory for a number 

of years. 

The third crucial period was the transition from Commonwealth to Territory authority. 

A point to note from Urvet's records (p.42) of community and government 

discussions undertaken prior to this formal transfer of authority was the 

Commonwealth Department of Education's "strong argument for the retention of the 

existing pattern of responsibility . . .  in pointing to the inadequate local resources and 

expertise [especially in coping with] . . .  the peculiar educational problems of the 

region." (Brackets added.) 'Peculiar' is taken to mean 'characteristics belonging to a 

specific region' (Macquarie ). 

These early days of educational change had, according to Cameron, "a great 

euphoria". As Moir states (p. l 57), "there was no ingrained pattern of behaviour to 
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characterise the system which itself had no single culture and few myths to sustain 

one." Thus the opportunity to develop an education system from scratch as it were 

was a rare opportunity anywhere, and was challenging and exciting. As suggested 

earlier however, it would not be without its problems. 

The Provision of Professional Services 

November of 1978 saw a recasting of the Northern Territory Department of 

Education. This was to influence schools, and support services to schools, through the 

provision of Professional Services. The preliminaries to these activities are recorded 

in 'Priorities for the Provision of Professional Services to NT Schools, 1979-8 1 '  

(1979). The convenor of this group, as Director, was Eedle. Cameron (1990) 

acknowledges Spring as being mostly responsible for the actual drafting of majority of 

the content, in his role as Director of the Curriculum and Research Branch, with 

responses coming from a small central office based group. It is worth quoting at 

length from the Foreword to this document, which sets the direction and agenda for 

curricular activities in the fledgling Northern Territory Department. 

This discussion paper presents a rationale and program plan for the development and 
implementation of professional educational services for Northern Territory schools. 
These are designed to produce and support a comprehensive curriculum framework 
for Northern Territory schools . .  . 
Professional Services includes . . . 

Curriculum Development, 
Teacher Development, 
Educational Media Services, 
Publications, 

together with Bilingual Education and an expanded Research and Evaluation Section 
... The quality of our students' experiences educationally depends on the quality of 
the teaching and learning process . . .  Both the school 's curriculum and the 
pofessional support services provided to assist teachers are essential to that process. 

In the 'Background to Consideration of Priorities', the historical and consequential 

context is established (p.2). 

The event of self-government has provided us with one of those opportunities rare in 
history to not only look very closely at what we are doing in education h1U to do 
something really constructive to change education for the better . . .  Early warning of 
the changeover has provided time both to commence an orderly review and the 
means to implement well considered improvements . . .  The opportunity [can be 
taken) to consider the background factors including fixed elements and constraints 
which must influence effective planning. (Underline in original, brackets added.) 

In the context of this study it is interesting to note the detail pursuant to the above

cited "background factors", presented as the next point in the text, namely: 
Vast distances, the effect of unfavourable seasonal climatic conditions on 
communications, and a small but scattered population mean that the cost of providing 
educational services is disproportionately higher than in other States. 



Further. 

Teacher turnover although decreasing is still relatively high within the NT and 
interstate. Although workforce trends have moderated this factor a large proportion 
of teachers are relatively inexperienced. These factors create an ongoing need for 
induction courses and the regular delivery of inservice education, access to advisers, 
curriculum statements and advice on and access to educational resources. 
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Later (p.6) it alludes to the fact that "the Territory is essentially a tropical. isolated and 

sparsely populated environment". Referring to curricular material originating from 

southern States. 

Most commercial courses and resources (especially the examples and photographs 
used) relate to temperate environments and urban and rural environments of a quite 
different character. There is thus a need to provide supplementary local material for 
otherwise excellent material and to provide full materials where the nature of the 
course eg local history and geography demands the development of local material. 

Moir (p.l57) summarises these formal comments from the 'Background' document 

that the Northern Territory system 

is small scale only in terms of numbers of people. Otherwise it is full scale and has 
to provide the same range of services as the largest education system in Australia. It 
has to do so on the huge canvas of 1 .348M square kilometres in a context which 
offers many unique challenges such as a quarter of the population being indigenous, 
a sparse and fragile infrastructure, a climate ranging from the tropics to the deserts 
and Asian neighbours closer than major Australian cities. 

Moir (pp.163-164) highlights the effects of the Territory's special considerations as 

noted above. namely "vast distances between major settlements; trying climatic 

conditions; and a small and scattered population." Moir suggests (p.164) that 

"fmancial arrangements made with the Commonwealth on transfer . . .  needed to 

reflect [these] special disadvantages." These factors consequently contributed to the 

Territory having "the highest per-capita [education] cost in Australia" (Moir. p. 164). 

(Brackets added.) 

At this stage the formal evidence of written considerations concerning the need for 

the background to reflect climate in curriculum deliberations is totalled in the words 

"trying climatic conditions". What is noted above is all that can be found. Further 

specific considerations within Physical Education curriculum deliberations are 

considered later in the chapter. 

A thorough search of Northern Territory curricular documents reveals little more than 

what has been reproduced above. concerning recognition of the difficult nature of 
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Northern Territory geography, especially its climate. And then, the comments refer 

primarily to the effect on communications, not directly on the environment for 

teaching practice itself. Nevertheless, in terms of proposed support for Physical 

Education, it is clear that a number of issues being dealt with in this study have their 

substance here. Apart from climate, the issue of the ethics of effective and 

responsible teacher practice, especially as it pertains to Physical Education, are 

central to the discussion conducted in Chapter Five. 

As referred to above, the (continuing) high rate of teacher turnover. and relative 

inexperience of practising teachers in the area. coupled with the stresses of 

remoteness. climate, cultural isolation and barriers. all may contribute to the potential 

for injury in some way, whether to pupils, or to the teachers themselves. 

The influence of SBCD upon curriculum thinking at that time, and its relevancy and 

use. is evidenced in the following discussion notes, from the Professional Services 

Branch ( 1979) document: 

(a) Terms like school based curriculum development and school based decision 
making only have a precise meaning against the background conditions and 
requirements of the educational system. ie terms need to be defined to suit the 
Northern Territory context. 

(b) Schools have been and are involved in school based curriculum decisions to 
varying degrees in the NT. 
(c) If SBCD is to be adequately supported and further fostered, schools will accept 
responsibility for defining their goals and translating them into classroom learning 
experiences within the framework of system goals and support services provided by 
lhe system. 

There is an apparent contention at this point, where school based curriculum 

development is mooted as above, yet Eedle (1978) is quoted as advising a return to 

more centralised curricular controls. This paradox reflects an underlying uncertainty 

which pervaded considerable areas of educational change during that era, and is now 

allegedly being experienced in Physical Education in the early 1990s, as is  the 

devolution of responsibility in Northern Territory schools. 

Towards a Core Curriculum for Physical Education 

An analysis of the discussion notes from the Professional Services Branch (1979) 

documents must proceed to the specifics of "recommended core curriculum areas -

Physical Education". The Core Curriculum is anticipated in these preparatory papers. 

So, too, the content to be included. together with year 10 as the end point of core 
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content for teaching in all schools. The resultant product for Health and Physical 

Education was the '8-10 Secondary Core Curriculum: Health & Physical Education' 

document. The introduction by S Saville sees these to be extensions of documents 

produced for primary schools, and have a common origin in the 'Report of the Task 

Force on Curriculum/Accreditation/Assessment in Northern Territory Schools' 

(1979) and the earlier document 'Priorities for the Provision of Professional Services 

to NT Schools 1979-8 1 '  (1979). It is reiterated in this Introduction that all students 

should study a common core curriculum up to the end of Year 10. The description, 

purpose and content of the core curriculum is explained by Saville as consisting of 

"those skills and understandings in which all students are expected to achieve 

competence and those educational experiences which they should have during their 

school years." He further explains that the core curricula "are not teaching 

documents as such, rather they are statements of objectives expressed in terms of 

student performance." 

Subject Ares Committees 

The curricula for teaching in Northern Territory schools have been developed by 

Subject Area Committees (SACs). The membership of these committees is made up 

of representatives from a variety of educational groups, and is approved by the 

Secretary for Education on the advice of the Curriculum Advisory Committee (CAC). 

The establishment of Subject Area Committees, responsible to the Curriculum 

Advisory Committee, was a structure Cameron considers to be "peculiarly 

Territorian". T Quong (1992), the Senior Education Officer for Professional Career 

Development in the Northern Territory Department of Education, explained they 

were 'peculiarly Territorian' in that they were structures seeking to satisfy the needs 

of the 'centralised curriculum' control and authority as expressed earlier. Because of 

the small size of the Northern Territory Department of Education, however, smaller 

funding levels were available, and so curriculum officers were few in number. Many 

other states had such officers dedicated to the preparation of curriculum materials. In 

this regard, therefore, the Department found it expedient to bring teachers in from the 

field to write the materials that would therefore be used out in the field. Quong 

considered that, from the teachers' perspective this arrangement was good. However, 

the advantages of the centralised curriculum system, in being able to immediately 

access the best and most recent material from around the country, and in having a 

centralised curriculum policy, were not as effective. 

The tasks of the SACs were to identify key areas of the curriculum, then to supervise 

choices as to content, direction and methodology for the core material. While there 

----· ---
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was some deference to school based curriculum development, as supervisors and 

instigators of 'authentic' school based curriculum development programs they were 

not They were to resurrect order out of what Cameron (rather conversationally) 

considered as the "bedlam which reigned in practical activities in secondary schools". 

Evidently SBCD could not proceed, until enough controls had been put in place! The 

structure of the SACs and CAC were determined by the end of December 1978. 

Health and Physical Education (H!PE) was first of all under the responsibility of the 

Social Education SAC, from 1975. The H/PE representative was P Markey, and the 

Executive Officer for the SAC was T Connors. Each committee was appointed for a 

two year tenure, and each member desiring continuity would need to reapply for 

appointment to the position. The Executive Officer for the SAC was, in many cases 

such as the HIPE SAC (from at least 1984 onwards), taken as part of the 

responsibility of being the Principal Education Officer for that subject. 

Cameron (1991) states that 

our initial focus was the urban schools (ie the old SA system) with the intention that 
when this was bedded down we would address the situation in Aboriginal schools 
(the old Welfare System) - [the] documents referred to [earlier in the chapter, 
'Priorities for the Provision of Professional Services to NT Schools, 1979-81'  and 
'Background to Consideration of Priorities'] have this implicit understanding 
embedded. (Brackets added.) 

Cameron concedes however, 

In retrospect, I think that we were wrong as it took years to address Aboriginal 
schools by which time a mind set about core curriculum had developed. But it was a 
decision made on pragmatic grounds that change had to be substantial and rapid if 
the NT was to put its stamp on NT Education. 

The 'mind set about core curriculum' allegedly refers to understandings of core 

curriculum as they had developed at that time, based upon the relevant literature 

which had its origins in a socio-cultural setting which did not adequately express an 

understanding of the needs of students in Aboriginal schools. This was however of 

great importance to the Northern Territory, bearing in mind the large proportion of 

educational activities in this region which takes place in Aboriginal communities, or 

the numbers of urban schools which have Aboriginal students in their enrolment. 

The Northern Territory has the highest proportion of resident Aborigines in its 

population in comparison to the rest of Australia (just over 20%, compared to less 

than 1% for the rest of Australia. 33% of all students in Northern Territory schools 
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are Aboriginal, advises A Holmes, from the Statistics and Demography Unit of the 

Department of Education, 1992). 

Cameron was at this time the Principal Education Adviser (PEA) under Spring. He 

considers these "halcyon days", with a great deal of Commonwealth funding 

supporting the establishment of the new Education Department and its activities. 

Cameron subsequently became Director of Curriculum Services on 1 July 1979 (for 

six months), the day the CfS handed authority for education over to the NITS. 

The development of a Northern Territory interpretation of the principle of the 'core 

curriculum• was being undertaken at this time (1980) under the direction of the 

Curriculum Development Centre (CDC) in Canberra (Brady 1983, pp.23,101). A 

major purpose and function in its application to teaching was to ensure that all 

students from the beginning of school through to the conclusion of year 10 should 

have undertaken instruction in a central body of content which is deemed by the 

central education authorities to be essential to learning and knowledge for effective 

and useful participation as an educated person in that community. This was 

noticeably important in a region such as the Northern Territory, which has a 

transitory school-age population. Students moving from one region to another ought 

(theoretically) to be able to maintain a continuum of learning and content through 

exposure to a common core of educational material, as laid down in the core 

curriculum. This would allow for a minimum of disruption to the student's 

secondary educational program, which could inhibit learning and development. As 

explained in the 'Green Paper: Directions for the 80s • :  

Though schools are different, they still need to provide much that is the same, at 
corresponding stages, for all students. Otherwise, moving from one school to another 
would be completely confusing and students could leave school with serious gaps in 
their education. 

"There were three categories of core curriculum," states Cameron (1991), referring to 

the Northern Territory core curriculum. 

• those that could be largely adopted from elsewhere (why reinvent the wheel?). 
Maths fell into that category. 
• those that could be adapted from elsewhere (English fell into that category and 
again the grounds were part pragmatic, part ideological - most primary schools used 
the W A English curriculum and its annotated materials as a base although some 
schools were using the Mt Gravatt or Rigby reading schemes. But many people in 
the NT had come under the influence of CDC's LDP [Language Development 
Project), spearheaded by Frances Christie, which challenged the conceptual base of 
the W A program. Creative and Expressive Arts also fell into this category and was 
built around the Victorian guidelines. 
• those that needed to be developed locally - SACE and Phys Ed fell into this 
category. (Brackets added.) 
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Throughout the 1979 school year the prime task was to identify curriculum 

documents which could be used to form an interim base for the establishment of the 

recommended core curriculum, ready for the commencement of 1980. The 

'recommended core curriculum' is so stated by Saville as being those developed by 

the Subject Area Committees. These curricula and identified materials have been 

approved by the Secretary for Education on the advice of the CAC, which are 

considered to be most appropriate for Northern Territory schools at this time. 

Cameron notes that the consideration and adoption of the various curricular materials 

from interstate depended on the extent and availability of working time; where 

possible, and again if time afforded, they were adapted. By way of example, 

Mathematics executive officers totally adopted the Western Australian system. 

Again from Western Australian, the English package was borrowed as the basis for 

use in the Northern Territory; it utilised a highly integrated approach. The Social 

and Cultural Education (SACE) agenda was to "write your own" (directed by 

Cameron). It is beyond the scope of this study to undertake a discussion at this point, 

but it would be a worthwhile future exercise for a further historical examination of 

the criteria and choices of the selection of material for incorporation in the Northern 

Territory curricula. 

The formal status of education came together in the form of opportunities for 

members and institutions of the community to contribute thoughts and directions as 

to what they considered essential and important to the future of education in the 

Northern Territory. Eedle was responsible for much of the writing that ensued. A 

considerable number of submissions were made prior to the drafting of the Northern 

Territory Education Act (Urvet pp.58, 62). The Bill was finally introduced into the 

Legislative Assembly in the February 1979 sittings, by the Minister for Education, 

the Hon.J Robertson MLA. One thousand copies of the Bill were then distributed 

among educators, the submitters and interested political lobbyists for appraisal, 

comment and amendments, and the Act, after some considerable number of changes, 

was eventually assented to by His Honour the Administrator on 3 July 1979 (Urvet 

pp.63-66). 

The Curriculum and Assessment Branch became the Professional Services Branch in 

1980, and moved from its location in the Nakara Primary School to a new building in 
Chrisp St, Nightcliff. 
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Cameron stated that the primary curriculum was the immediate priority, and that the 

curriculum for Secondary schools, while varied, still followed much that was South 

Australian. It was determined that Year 1 1  and 12 programs would be South 

Australian controlled. 

The •Green Paper: Directions for the 80s' 

The immediate purposes for education in the 1980s were set in draft proposal 

commonly known as the '"Green Paper on Primary and Secondary Education in the 

Northern Territory; Directions for the 80s', Presented for Discussion by The Hon. J 

M Robertson, MLA Minister for Education", March 1981. 

The Subject Area Committees were advised, in the 'Green Paper' (p.20), 

to have ready a core curriculum by the end of Term 3 1980, for introduction in 
primary schools during 1981. By July 1981 the SACs were to define, for the lower 
secondary school, core curricula which continue on from the primary curricula, so 
that they could be introduced: 

in Year 8 in 1982 
in Year 9 in 1983 
in Year 10 in 1984. 

Following submissions by community and educational representatives in response to 

the 'Green Paper', the published product was presented by the ruling Country Liberal 

Government as 'Directions for the Eighties' (Moir, p.166). "Through it," suggests 

Moir, "the Government emphasised it was in charge of the educational directions to 

be taken by public and private schools and higher educational institutions in the 

Territory." Education models of school autonomy were being redirected towards 

"the 1980s model of accountability" (Moir, p. l 67). This is the central theme and 

investigation of Moir's 1991 article 'Ideals to Action: Corporate Management 

Within the Northern Territory Education Department'. 

In general terms of curriculum development, Cameron states that "the NT was not an 

island but was very much aware of national initiatives. The whole basis of SBCD 

and central prescription was a matter of considerable public debate around the 

country." 'Central prescription' could allegedly be described as being the control of 

educational activities by a central supervisory and monitoring authority, who 

prescribe what takes place by virtue of the authority of their office, qualifications and 

experience. Cameron continues that "the influence of CDC, directly and indirectly, 
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cannot be overlooked." These included several major curriculum projects in which 

Northern Territory curriculum officers were involved, such as SEMP and LDP. 

Access was freely available to what was happening in curriculum development 

around the country. Cameron asserts that "Because our system was so small, our 

curriculum officers knew collectively more about what was going on nationally than 

any other curriculum group in the country." He seeks to support this view by noting 

that various members of the Education Department were represented on each 

particular national curriculum project, and were well deputised at each meeting and 

on curriculum committees. Well may it be surmised that this statement could be 

challenged as to the intensity and degree of input into each of these curriculum 

projects that so few could adequately and successfully undertake. 

In the 1990s, the SACs have been kept in train, but the Curriculum Area Committee 

was discontinued during 1980 after some debate. It has been replaced by the Board 

of Studies, the 1992 Chairman being Dr H Payne. The Northern Territory 

Department of Education became increasingly involved in its total education 

program, picking up responsibility for Year 1 1  and 12, not just Transition to Year 10. 

More recently, the Northern Territory has taken on the power to accredit Year 1 1  

courses. However, the Senior Secondary Assessment Board of South Australia 

(SSABSA) maintains a supervisory, accreditation and assessment role over the Year 

12 publicly examinable courses, due to the low population numbers in the Northern 

Territory and the high costs of administering the program. 

In 1992 the SSABSA has established a new format for senior assessment, the South 

Australian Certificate of Education (SACE). Senior school accreditation, under a 

new set of rules and prerequisites, can take place over two years. 

The 'Green Paper' defines curriculum as "consisting of all the experiences planned 

and provided by the school for its students, and each school should therefore have its 

own curriculum to meet its own students' needs." This is a statement which is 

apparently strongly supportive of the school based curriculum perspective, yet as 

seen earlier, not always fully supported throughout all periods of the historical 

development of the Education Department. 

As the Paper proceeds through SBCD requiring a core content of curricular material, 

to be developed and implemented through the macro-context (Schwab 1 969) of the 

Territory system and the micro-contextual regimen of the individual school, the 

"background factors" are again cited. 



The 'Green Paper' continues with an outline of its educational aims. 

All individuals to be educated need to strive for mastery of basic learning tools and 
resources. These include: 
- communicating in spoken and written language; 
- number skills, mathematical reasoning and spatial relationships; 
- scientific processes and their applications; 
- logical inquiry and analysis; 
- creative, imaginative and intuitive ways of thinking and experiencing; 
- the capacity to apply and use knowledge symbols, processes and skills; 
- perception, expression and appreciation through the arts, crafts, drama, music and 
dance; 
- manual and other physical skills; 
- management of bodily and mental health; and 
- the personal articulation of experience and thinking into value and belief systems. 
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Some aims vary in importance at different periods of a pupil's education; others are 

constant throughout (p. l l  ). 

The Green Paper then undertakes a brief discussion, in which these aims are related to 

the school based curriculum within the Northern Territory setting. 

Perhaps more starkly than in other places, the translation of these aims into 
classroom practice will depend upon the characteristics of individual schools and the 
localities they serve. Generalisations between schools are difficult given the 
multicultural nature of Northern Territory society and extremely remote situations. 
The role of the community (as embodied in the Northern Territory Education Act 
1979) must be taken into account. It could be said that education has more of a 
central developmental role to play here than in other Australian states because the NT 
has many of the characteristics of a developing country eg a dependence on distance 
teaching methods for isolated students. 

A number of concerns may be elicited from this quote, which have been alluded to 

throughout this chapter. A clear policy concerning the place of school based 

curriculum development does not, or has not existed in practice. 'Lip service' has 

been paid to SBCD through various quotes and citations, as being a 'high profile' 

national curriculum philosophy, yet the favoured place of the core curriculum, as a 

means and agency of providing a central means of control is clearly a preferred 

option. 

The concluding comment regarding 'a dependence on distance teaching methods for 

isolated students' in the Northern Territory may be considered a little pretentious, as 

other states also require correspondent schools for isolated students. Western 

Australia, Queensland and South Australia each have vast spaces where student 

educational services have to be provided. The Northern Territory does not stand 

alone in this regard. 
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In 1979 the Task Force on Accreditation/Assessment recommended that Northern 

Territory schools should have a common core curriculum in seven key subject areas, 

up to year 10: 

English/Language 
Mathematics 
Science 
Social and Cultural Education 
Health and Physical Education 
The Arts 
Life and Work Skills (for secondary schools only) (p.19). 

The core curriculum would be introduced progressively in Years 8 to 10 over the 

period 1982-84, and would be evaluated following full implementation with a view to 

revision where necessary. Saville advises that lists of recommended curricula would 

be updated by SACs as new materials were developed or identified. 

In referring to student assessment Saville notes that it 

is a vital part of the implementation of the Junior Secondary Core Curricula . . . [and) 
is primarily a school responsibility to be exercised within guidelines produced by 
Subject Area Committees and ratified by the Curriculum Advisory Committee. In 
some areas, assessment instruments will be produced for use by the schools. 
(Brackets added.) 

Regarding time allocations for the seven key subject areas, Health and Physical 

Education is allocated eight percent of curricular time in the school timetable, in 

which schools are required to deal with the core content (Saville). 
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The Health & Physical Education Subject Area Committee 

The organisational structure for the Nonhern Territory curriculum development is 

shown here (figure 19), taken from the 'Health & Physical Education: 8-10 

Secondary Core Curriculum' document. 

N.T. CuRRICULUM DEVELOPMENT ORGANISATION 

SECRETARY 

CURRICULUM 

ADVISORY 
COMMITTEE 

J l 
I I I I 

SUB-COMMITTEES 

SUBJECT AREA COMMITTEES 

I l I I 
LIFE !. HEALTH 
WORK ARTS 

AND P.E. 
MATHS 

SKILLS 

I I ' ' 
I I I ' 
I I . ' 
I I I I I I I I . I 
I SCI ENCE I SOCIAL I ENGLISH/ . 
. 8. CULTURAL I 
I ' I LANGUAGE ' I 
I I 

I I I 
I I ' . . I I 

VARIOUS SUB - COMMITTEES 

Figure 19: Organisational Structure for Northern Territory Curriculum 

Development (Northern Territory Department of Education). 
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The structure and functions of the Subject Area Committees is  set out below (figure 

20), again taken from the Health & Physical Education Core Curriculum document. 
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RECOMMENDED CURRICULUM 
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LIAISON 

Figure 20: Structure and Functions of the Subject Area Committees (Northern 

Territory Department of Education). 

The Physical Education curriculum content areas are listed as: 

Games Skills Acquisition 
Calching and Throwing 
Hiuing 
Kicking 

Dance 
Gymnastics 
Swimming 
Athletics 



Fitness 
Sports Medicine 
Outdoor Education 
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Justification for the existence of Physical Education in the curriculum, and the 

purpose of its incorporation in the core curriculum as a prescribed curricular subject 

area, is noted in the core curriculum document (p.44) as 

PHYSICAL EDUCATION on a regular basis is essential to support the normal 
growth and development of children. The core curriculum described here will allow 
teachers to worlc within a system of planned organisation which will enable the 
Physical Education program to be carried out more effectively and efficiently for 
both teachers and students. 

Physical Education is defined in this document (p.45) as being 

the sequential process that develops an individual's ability to participate in motor 
activities 
Oltd is best suvtd by I� tkvelopmenJ of: 

society 

positive A ITITUDES towards Physical Education 
relevant EXPERIENCES in Physical Education 
adequate KNOWLEDGE of Physical Education in relation to self and 

i1t t� cort artas of: 
GAME SKll..LS ACQUISmON 
DANCE 
GYMNASTICS 
SWIMMING 
A Tffi.ETICS 
FllNESS 
SPORTS MEDICINE 
OUTIX>OR EDUCATION 

through: 
The Core of Essential Skills and Understandings 

try means of: 
Experiences contained in the Northern Territory Physical Education 
Recommended Curriculum 

supporud try: 
Recommended References 

asstsstd by: 
Major Skill Activities and Performance Objectives. 

The inaugural Subject Area Committee (1978 to 1979) was chaired by S Richards, 

and membership was J Heffernan, P Hughes, R Jones, J Kenworthy, P Markey, K 

Pitman, C Thomas and P Upton. The Executive Officer O.I.C. (Health & Physical 

Education) was Connors. 
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There were three Sub-Committees, one each for the Southern Region, the Northern 

Region and for Assessment. The latter comprised V Zadow (convenor), N 

McCormack, T Connors, G LaForest and P Markey. 

The most significant CDC project at that time according to Cameron was the 'Core 

Curriculum for Australian Schools', in as far as its effects for the Northern Territory 

were experienced. Spring was directly involved in this project, being the Northern 

Territory field officer for the CDC. Spring "opted for a core curriculum that kept 

very close to subject groupings in schools" (notes Cameron) "rather than adopt the 

highly conceptualised (and unorthodox) approach being adopted by Skilbeck, the 

CDC director." Cameron suggests that this is what is embodied in the 'Task Force' 

report. 

Curricular Issues In Physical Education 

There are many models for curriculum development (Cavanagh 1990; Kemmis 1986; 

Jewett and Bain 1985; Kirk 1988). In summarising many of these models, Kirk 

(p.14) sees "three broad characteristics of the word curriculum are, in abbreviated 

form: knowledge, interaction and context. [In] this view of curriculum . . .  each 

characteristic is dialectically related to each other characteristic ([where] a dialectic is 

a synthesis or a bringing together of opposites or poles)." (Brackets added.) Kirk 

funher explains this: 

While it is possible for us to talk about content and method in an analytical fashion as 
i! they were distinct. it is clear that in practice they are dialectically related. 

1be relationship between the three characteristics of the curriculum work in the same 
way. They are mutually dependent on each other to the extent that to remove one 
characteristic would result in a dangerously distorted idea of what curriculum is. 
{Underlining in original.) 

In a dialectical relationship, 

The complementarity of the elements is dynamic: it is a kind of tension, not a static 
confrontation between two poles. In the dialectical approach, the elements are 
regarded as mutually constitutive, not separate or distinct (Carr and Kemmis 1983, 
p.37). 

Kirk (p.15) considers this of crucial importance. It shapes how these interactions 

occur and are formed in schools as institutions and by the purposes they are intended 

to serve in the community and the wider society. He says: "We . . .  need to examine 

how knowledge is created and legitimated through the school." 
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Using this tripartite dialectical model, it is evident that where the inter-relationships 

between any one of the characteristics were to be disrupted or inhibited, it may be 

considered as severely dysfunctional to the whole of the curricular efficacy of the 

particular activity. This could indeed be the situation when considering the 

effectiveness of curricular development in Physical Education in the Northern 

Territory. Is teaching in the Northern Territory effective and functional? Is it 

achieving what it sets out to do? 

The principal hypothesis is proposed: 

1 .  Within a curricular framework, geography, as a significant part of the curricular 
macro-context, in the Northern Territory, is a dysfunctional and intrusive feature 
which will negate or inhibit effective curricular development in the related fields of 
Physical Education/Health/Outdoor Education/Recreational Studies. and their 
translation into teaching practice, unless strategies are developed and implemented 
which recognise and cater for this. 

Physical Education Directions in the Northern Territory 

The direction for education in the Northern Territory had come principally from the 

CTS, ensconced in Canberra. Once education was established in the Northern 

Territory, the focus of curriculum development and implementation was transferred 

from the South Australian Syllabus to a local one. Eedle notes W McGrath as being 

responsible for the overall program of curriculum, with Connors being the 

predominant specialist in Physical Education. L Clarke was given the task of 

working on Primary Physical Education curricular materials, while Connors worked 

specifically at the overall direction and supervision of Physical Education, and the 

selection of interstate materials best suited for the Northern Territory. The Rationale 

to the Professional Services Branch (1979) states: 

Health, Physical Education and Recreation in schools is that part of the total 
education program, which has as its main concern, health attitudes, the use of 
physical activity and recreation pursuits in helping the individual child to realise his 
full potential co-ordinated under the overall concept of human movement and well
being. It serves the divergent needs of all pupils: the gifled, the slow learner, the 
handicapped, the culturally deprived and the average - and is geared to the 
developmental needs of each child. 

Locally Prepared Instructional Materials 

A series of instructional materials was to be put together, to anempt to fulfil the 

desired requirements of the Rationale. The notes (p.75) comment that "the program 

has been on trial in some schools during 1977, and will be introduced into all 
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Northern Territory schools during 1979 on a trial basis . . .  Implementation will be 

effected during Term 1 ,  1980." The nature of this trialing is considered more fully 

shortly. 

The Primary Schools Physical Education curriculum development activity was called 

Curriculum Learning Materials (Project 5a(iv)). The coordinator of this project was a 

former Western Australian and Australian Women's Hockey representative, L 

Clarke. Her experience as a Physical Education teacher was five years in West 

Australia, followed by two years in 1976 and 1977 teaching Health and Physical 

Education at Darwin High School. She was then seconded as an Education Officer 

(Band 1 )  to the Curriculum and Assessment Branch (CAB) in 1978 and 1979 to work 

with Connors who was to be supervisor. His title was Northern Territory Physical 

Education Consultant, for the Director of Education, Northern Territory Division. (In 

1992, Clarke continues in education, in Migrant Education.) Connors, a New 

Zealander, came to Darwin in 1976 via Alice Springs and Nhulunbuy. Connors was 

later to become principal of Nightcliff High School, and is the incumbent in 1992. 

Clarke (1991) cites their duty brief at that time being to "write, trial and implement 

primary school curriculum materials specifically for the Northern Territory". The 

place of assessment and evaluation activities was not clearly elucidated by the 

interviewees. Previous materials written and published in the Northern Territory, 

acknowledges Clarke, were 'Hit Well, Play Well, Catch Well' by P Gamer, but these 

were not actively used in Northern Territory schools. Gamer had found difficulty in 

getting them published, as "PhysiCal Education had a very low priority in schools. 

People were not involved [in Physical Education in schools] then." (Brackets added.) 

Clarke states that each school had complete autonomy in what they selected and 

taught in Physical Education. Primary schools essentially taught major games, as 

these were most easily taught, and were understood by most children because of their 

popularity and public exposure through the community and media. 

Secondary curricula used included "little or no theory", according to K Cassidy 

(1991). His perception as Assistant Principal of Nightcliff High School in the late 

seventies was that each teacher would usually choose materials from his or her own 

State of origin, so if that State were New South Wales, then the Physical Education 

curriculum would consist entirely of Games, Dance and Gymnastics. Teachers were 

allowed that freedom, as there were no specific guidelines laid down to follow. A 

diverse approach is clearly evident here, which it may be alleged was strongly 

supportive of the notion of school-based curriculum development ideals. 
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Cassidy considered that this freedom allowed a panoply of "strange courses to 

evolve". With "plenty of Commonwealth money available, during the Whitlam and 

early Fraser eras, there only needed to be written justification, for this money to be 

made available to set up and equip the course." The task of the SACs, under the 

direction of the Board of Studies, was to centralise and bring order into this system. 

Cameron's role as PEA SACE saw him also supervising the Physical Education 

Curriculum group. Connors and Clarke used a number of experienced Physical 

Education staff to develop the curriculum materials for these packages. A great deal 

of reliance was placed upon this small group, and personality influences were indeed 

strongly evident These included Cassidy, Markey, Rauert, McCormack, Zadow, and 

Hewison. They brought with them their experiences and training from their states of 

origin, which presumably included their inculcated 'values and preferences' (Fielding 

and Cavanagh 1983) for curricular selection and instructional methodologies. 

The Primary Schools Physical Education curriculum project (Curriculum Learning 

Materials (Project 5a(iv)) took place early in 1976 at three brainstorming and writing 

workshop sessions conducted at the Batchelor Education Village, about one hundred 

kilometres south of Darwin. Cameron notes that "money was readily available to 

fund these activities". Further, to ensure a focussed attention on the activity at hand, 

"people were flown and bussed in from all points, the bus was sent back, so that all 

had to stay . . .  (At that time there was a budget of $120 000 for travelling . . .  )" 

The workshops were called 'Back to Basics', and sought to pick up the prevalent 

South Australian approach to teaching Physical Education through thematics, namely 

instruction around a particular sports skill movement, such as throwing and catching, 

kicking and related activities. 

These workshops attempted firstly to identify apparent weaknesses in existing 

curricula, and then sought to fill those gaps. Clarke ( 1991) reminisces that from 

school to school there was no coordination in existing programs, each school being 

responsible for developing and applying its own program. Neither did any of these 

existing programs available cater for the needs of community schools, where the 

Bush School Sports program was the major focus of physical activity. It was evident 

that existing materials were "very British, set out as games, with lots of tumbling

type gymnastics, not educational gymnastics" (Clarke). This led to the decision by 

the group to produce its own materials, of which 'Catch, Throw, Hit 'n Kick' was the 

product. 
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A Skills Teaching Format was developed, setting out a central structure around which 

a basic Physical Education lesson could be constructed, according to the movement 

theme currently under instruction and practice. 

Other States were approached, to contribute examples of their materials for 

consideration and reference, to which Western Australia, South Australia and 

Queensland responded. Clarke and teachers "chose the cream, to glean out what was 

not appropriate to the Northern Territory" (Clarke). Perusal of these materials sought 

to choose what would be considered a quality program in Physical Education. 

At this time a curriculum package was being researched and written by the Education 

Department specialists in Physical Education in South Australia, with joint leadership 

and assistance from the subject's major professional association, the Australian 

Council for Health, Physical Education and Recreation (ACHPER). The resultant 

material has been considered by Australian and American Physical Educators as an 

extremely valuable program, 'Daily Physical Education' (DPE). Commercially 

produced and delivered, it was chosen throughout Australia as a reflection of a strong 

shift throughout the seventies in Western Physical Education ideology towards 

healthism (Fitzclarence 1987, pp.16-17; Kirk and Colquhoun 1990, pp.78-97). The 

important underlying shift in direction of Physical Education at this time was 

movement away from the militaristic physical training (PT) concept, discussed 

earlier, where all students would respond instantly through conditioned reflexes to 

drill commands, towards a program of activities which would greatly enhance one's 

self-concept. The understanding of Physical Education has from that time changed, 

with strong Departments of Physical Education springing up in Colleges and 

Faculties of Education throughout the United States. Europe and Australia. They 

have become centres of learning in educational philosophy relating to human 

movement and movement activities (Kroll 1982). 

Markey (1991) states that the Northern Territory curriculum group was aware of the 

development of this program at that time, but chose to continue to produce their own 

materials as those which would be immediately useful to the Northern Territory. As 

may be seen shortly, however, this was not to be the case, and the life of 'Catch, 

Throw, Hit'n Kick' was to be very short, replaced by Daily Physical Education by 

new curriculum advisers in 1982. 
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Physical Education Curriculum Materials Produced In the Northern 

Territory 

An early series written in the Northern Territory was Garner's 'Hit Well, Play Well, 

Catch Well', but it was considered, as reported earlier, to be "too British". Markey 

considered this series as existing as a 'do your own thing' set of games and 

guidelines. This was later summarised by Connors in the form an anthology of 180 

games especially for use in community schools, and was called 'Play For the Hell of 

It'. This anthology was criticised however for its uninteresting layout, being 

produced entirely in typescript and included no diagrams. 

The Primary Curriculum Learning Materials produced as a result of the 'Back to 

Basics' workshop were packages entitled: 'Catch, Throw Hit 'n Kick'; 'Educational 

Gymnastics'; 'Educational Dance'; and 'Run, Jump 'n Toss (Athletics)' .  The 

booklets were written as fairly structured Physical Education lessons, according to 

the Skills Teaching Format the group produced, but allowing for individual styles and 

methods of teaching and presentation. This was to provide generalist primary 

teachers the greatest opponunity for assistance and ease of teaching with room for 

improvisation. 

Once drafted, the materials were trialed in pilot schools around the Territory, in those 

schools where there was a definite Physical Education contact person. Clarke 

considers that the 'back to basics' intention and trend throughout the series was 

clearly and effectively applied, involving essential and elementary skills, practised in 

minor games, then ultimately incorporated into the major game (sport) application. 

According to Markey, these games were chosen on the basis of their being played 

both out in the settlements and in major urban centres, which would have established 

facilities. 

A fmal booklet, 'Swimming', written by B Wallis, at that time a teacher at Casuarina 

High School (now Casuarina Secondary College), was later added to the series. 

Workshops to trial the new materials were carried out throughout 1976 and 1 977 at 

major regional centres, predominantly Darwin and Alice Springs. From notes of the 

activities produced and provided by Markey, it is evident that these trialing sessions 

were held in as many differing school venues as possible, out in the school sites, both 

primary and secondary, where the actual teaching of children would be undertaken. 

An example of these skills instruction sessions was called 'Spring Workshop, "Back 

to Basics,
,
, and was dated "Monday October 25 Through Friday October 29". These 
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were instructional sessions for Physical Education teachers, and sought to ratify the 

new teaching materials, including content, methodology, equipment requirements, 

assessment and overall instructional design incorporated into the package. Faculties 

from a variety of Darwin high schools had the responsibility to present and instruct 

the trial lesson sessions. 

In 1977 various selections were trialed in tabloid form at the Bush Schools Sports; 

this involvement included some in-service support for the teachers. The Bush 

Schools Sports were a very popular annual sports event where Aboriginal Settlements 

schools would converge upon three centres around the Territory for an multi-event 

program of competitive interschool sports. The Aboriginal teachers and children 

liked the new games, according to Clarke, who as a senior advisor was one who took 

the new material for their trials to the settlements. But she felt that this was strongly 

overwhelmed by their desire to play their own major games, specifically football 

(Australian Rules) for the boys, softball for the girls, and basketball playable by both 

sexes. 

After trialing, changes and editing of the drafts had taken place, the materials were 

ready for printing by the Northern Territory Department of Education in rnid-1979. 

Connors was able to get the books into schools in mid-1980. They were in small 

loose-leaf format, in a plastic weather-proof cover, for ease of use outdoors. They 

contained a list of simple basic sports equipment, elementary ideas of instruction to 

each activity, and suitable choices and ways to teach each activity. Clarke 

summarised them as being "All up, very easy lesson plans." 

Not all aspects of the booklets were that effective or well received. They were 

illustrated with caricatures of teachers and students undertaking class instruction in 

Physical Education, often with attempts to portray the teacher or some pupils in a 

comical style of physical exhaustion, loss of balance or composure. The exaggerated 

line drawings were considered by members of the Victorian Teachers Federation to 

be offensive with its "possible sexist interpretations", and in a letter to this effect the 

Director of the Professional Services Branch (Henry 1984) briefly explained this, 

together with the provision of newly published pages including revised illustrations 

for replacing in the loose-leaf folders. Selections from this publication are appended 

as Appendix D. 

Clarke felt that, despite input from Aboriginal community schools, with high 

Aboriginal populations, their responses and suggestions were ignored, and production 
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and publication proceeded regardless. Copies of the set were placed in each Northern 

Territory school. 

Was Climate Considered During Curricular Development? 

Clarke reiterated that each of the teachers involved in developing and trialing these 

curricular materials had had several years experience teaching Physical Education in 

the Northern Territory. Therefore climate was indeed borne in mind during 

developmental discussions, especially the concerns of being outdoors participating in 

sports and games during the months of October through to May. Markey cites 

regional awareness of the 'knock 'em down' winds of November-December (a term 

used by northern Australian Aborigines to describe the fierce squalls which precede 

thunderstorms of the early Wet Season), the restrictions of outdoors activities during 

the Wet in January through to April, and the stress and discomfort of the Build-up 

from September to November. He suggests that there was a greater awareness of a 

teacher's needs than those for students. Examination of the booklets however, 

especially the Teachers' Guidelines, found that any precautionary advice or mention 

of climate was not made. 

Responses to the climate were subjective, such as an avoidance of playing on 

unpainted basketball or tennis courts because they were "too hot", states Markey. 

(Reference is made here to Chapter Two: Albedos of Playing Surfaces. Unpainted 

asphalt absorbs long-wave radiation, which is heat, but has a low albedo. Painted or 

other coated surfaces have a higher albedo but are cooler to touch.) 

Clarke noted that the Top End's Wet Season caused conflict with parallel sporting 

activities conducted in the Southern States, such as football over October to April, 

when the rest of Australia was playing cricket. This caused some teachers to express 

concern at this conflict in inter-school sporting championships and similar 

representational events. 

Education Department representatives have been involved in seminars and workshops 

pertaining to the rigours of living in this region. One such example was the 

workshop 'Living in the North' (June 4-6, 1981 ), conducted by the Sir Robert 

Menzies National Foundation. This regional workshop sought to provide an 

overview as well as some detailed approaches to living in this northern environment. 

Connors and Rauert presented papers at this workshop, representing health education 
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and sports administration respectively, as did Pyke and Thompson. representing 

exercise physiology and adult fitness respectively. Pyke's paper presented 

physiological thermal stresses; by way of comparison with Darwin. D Dale presented 

findings of a detailed study he had conducted concerning climatic aspectS of living in 
the Pilbara region of nonh Western Australia (pp.9- l l ). Pyke's and Dale's papers 
make strong and clear reference to the stresses of living in and panicipating in sporu 

activities in the heat and humidity, as does Milliken's paper ' Darwin's Tropical 

Climate and Psychological Stress·. In this paper Milliken examines the role that 

climate, especially that of the allegedly oppressive 'build-up'. has on the rates of 

crime, suicide and need for psychiatric treatment in the Darwin community. He 

found that while there was an increase in subjective stress (as suggested by the 

'Comfort Index' referred to in Chapter Two). there is no support by relevant 

statistical data to show any related increase in crime. suicide or psychological 

disorders (Milliken, p. 1 1  ). 

Since that time ( 1981) little in the way of formal advice or directives to schools have 

been produced, based upon the broad scope and range of well informed data and 

analyses presented at that seminar. Consultative advisory material has been available 

upon request from the Northern Territory Office of Sport and Recreation, and the 

Department of Health and Community Services, in the form of flyers or pamphlets. 

The sole advisory information from the Department of Education is a 'Draft: Policy 

Guidelines for Physical Activity', produced by a committee headed by the Senior 

Education Officer for Health and Physical Education, D Jones. This was as a result 

of a motion put to the Health and Physical Education Subject Area Committee on 

May 23 1988 (p.7) that a "heat stress policy . . .  be devised and forwarded to next 

SAC meeting by a committee headed by Don Jones." (Meetings were held each 

semester.) The committee was to be a "working party" consisting of Jones, Dunbar, 

Hallagan (formerly Sedman), and Thompson (President of the Northern Territory 

Sports Medicine Federation). This draft has ( 1992) not yet been printed and placed in 

schools as policy. The possible legal ramifications of this relative inactivity are 

picked up and considered in Chapter Five. 

Priorities in  providing specialist teachers of Physical Education are not rated very 

high at this time. A research trip undertaken to Nonh America revealed that few 

exist in Californian or Floridian middle schools. Even fewer exist in elementary 

schools. In Australia, and the Northern Territory, what about specialist teachen. 

graduates in Physical Education or majors in pre-graduate college programs? The 

burden is laid upon a few specialists and curriculum consultants and advisen to 
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provide suitable curricular materials and other suppon services, such as in-servicing 

practising teachers as often as possible in undertaking effective and regular learning 

activities and lessons in unwieldy class groups. 

Other Curricular Issues 

Clarke points to a number of other issues pertaining to the Physical Education 

curriculum in the early period of the 1980s. She feels that a lot of areas of the 

curriculum and suitable activities just were not being taught. Members of the local 

community, consisting among others, of Aboriginals, Timorese, and Pacific 

Islanders, were very sport and games oriented. Strong individual skills and 

movement development activities such as educational gymnastics and educational 

dance were not being taught in any more than a handful of schools. Yet at this time 

they were prevalent in interstate schools. Attempts were made to introduce minor 

games to schools, utilising elements of major sports as developmental experiential 

models, culminating in better preparation for the more popular sports, as well as 

broadening the pupils' exposure to an increasing number of major spons. previously 

ignored. Examples of these were minor tennis games and educational gymnastics. In 

Physical Education and Sports Education, 'major games' may be considered as being 

those which have high profiled images in the community and the media, such as 

Australian Rules Football, the Rugby codes, Soccer, Hockey. Netball, Basketball, 

while 'minor games' are modified rules versions of these games, or games which 

teach a single specific skill which ultimately contribute towards the major game. 

They utilise reduced dimension playing areas and apparatus. and eliminate physical 

contact thereby encouraging total participation with minimal threats to children's self 

esteem and physical well-being. This is the prime agenda of Aussie Sport . . 

"Schools were reflections of the community, but there were some who felt that that 

ought to be the reverse: the community ought to reflect the school" (Oarke). Clarke 

was referring here to the possibility of offering new sports through the school to the 

community. An attempt to diversify the sport program, and introduce new sports into 

schools, was held at an in-service conducted on the Darwin High school oval. 

Community experts in their field of sport were invited in to teach teachers. in tabloid 

form for two days. Activities included gymnastics. baseball, tennis and lacrosse, (or, 

in its modified rules format, sof-crosse). The modified rules approach was later to be 

(and continues to be) presented through the Australian Sports Commission's (ASC) 

'Aussie Sports' program. (It is now become "Sport", in the generic sense of the use 

of the word.) 
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In the 1 990s the ASC continues to reproduce this concept through Commonwealth 

funding. The local Nonhern Territory Government Office of Sport. Recreation and 
Ethnic Affairs receives funding for Coaches-in-Residence and Spons Development 

Officers for quite a wide variety of spons activities. A major task of these Coaches 

and Officers is to be available to schools for curricular and extra-curricular spons 

development at the junior level. While there is some concern by Physical Education 

lobbyists at this time about the underlying extent and direction of the ASC's activities 

in schools through these sport representatives (Brown 1 99 1 ;  McKimmie 1991 ), 

nevertheless they do have an important role to play in school communities' activities. 

Markey ( 1991) considers sports trainers in schools to be de facto educators. being in 

the main sports people brought into schools to instruct without specialist teaching 

skills. This is just one of the existing 'crisis' issues currently causing concern to 

Physical Educators around Australia in the 1990s. Federal funding exists to support 

these sport representatives, while departmental support is receiving substantial 

funding cuts. This will be considered briefly later. 

Recognition of traditional Aboriginal culture has had short shift until recently in 

curriculum development in Physical Education, suggests Clarke. Traditional games, 

dance and movement activities could well be incorporated into instructional 

programs, thus providing learning experiences which could provide Aboriginal 

children with fulfilling needs in this area. Further, those allowed by tradition could 

be shared i n  multicultural settings if they so desired, including schools with 

predominantly European-based values. The interschool competition of Bush Schools 

Sports could have an adjusted emphasis towards traditional Aboriginal games and 

dance rather than purely the adopted European and American originated games, such 

as football and basketball. Remembering and promoting cultural origins and values 

is a major issue in the Northern Territory in the current era (Harris et al. 1992). The 

possibility of the development of a purely Aboriginal Daily Physical Education 

program was mooted as a possibility at one time (Markey 1991 ). This program, 

developed in conjunction with Aboriginal students and teachers through Batchelor 

College's instruction and curriculum development activities, would have catered for 

the students in Aboriginal community schools. 

Relating this Aboriginal community response as perceived by Clarke, it is appropriate 

to quote Kirk (pp.32-33): 

Teachers are . . . mediators and legitimators of a range of beliefs and values, and are 
potential agents of either social reproduction and emancipatory change. The rhetoric 
of neutrality and autonomy has served to obscure this fact. but it is now time for all 
educators to malce some difficult choices. 
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The 'choices' to be made are to continue to involve representatives of the community 

from which the learning participants come, in the preparation for the teaching and the 

learning activity. Aboriginals should continue to have significant input into the 

education and welfare of students of their own cultural and educational programs, 

including in Physical Education. Reports by Clarke would suggest that this did not 

occur at the time of the curriculum development activity. It may be suggested 

however that current educational activities may be endeavouring to rectify this 

situation and put in place appropriate reasonable developmental activities. 

By way of illustration dance is a major core area of the Physical Education 

curriculum. Elements of Aboriginal dance could well form part of Dance content, 

together with traditional Kalymnian or Cypriot dance movement, as examples of two 

other communities which are well represented in the Darwin population. If 

representatives of these culturals groups were encouraged to develop the teaching 

methodologies required, it could be assumed that they would be responding to the 

needs and interests of the broader community as well as ensuring that their own 

socio-cultural values were being maintained and enhanced. There is a strong sense of 

socio-cultural 'liberation' expressed in this educational action. Kirk cites Connell et 

al (1982, p.208): 

In a society disfigured by class exploitation, sexual and racial oppression, and in 
chronic danger of war and environmental destruction, the only education worth the 
name is one that forms people capable of taking part in their own liberation . . .  In the 
most basic sense, the process of education and the process of liberation are the same. 

Clarke reports that allowance needs to be made in the Top End for Wet Season 

'dropouts' in participation in physical activity. At this time large numbers of 

Aboriginal pupils greatly reduce their involvement in this activity. One could 

surmise that there is an inherent self-preservation action deep within their cultural, 

even physiological make-up, to cause them to, appropriately and correctly enough, 

respond to the climate in this way. This is predominantly noticeable among the 

Aboriginal population, although it may be evident among other racial groups, also. 

It could be conjectured that the developmental processes of this particular curriculum 

package did not meet the expectations of the 'Green Paper' (p.12), which states 

Underlying these aims . . . are the basic assumptions that education should be 
provided without prejudice or favour in terms of race, creed, culture or sex. 
Teaching strategies and materials should take account of the dignity of racial, cultural 
or religious minorities present in the community. 
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Subsequent Developments In Northern Territory Physical Education 

Following the inception of the Department of Education, Clarke left mainstream 

education in 1980 due to maternity leave, and P Sedman, then a generalist primary 

teacher from Kormilda College, was appointed as Physical Education specialist. 

When Sedman (shortly to become Hallagan) left for the Office of Sport and 

Recreation in 1985, she was replaced by Markey, an ex-South Australian Physical 

Education teacher who had been working as senior teacher at Alice Springs, Darwin 

and Dripstone High Schools since 1973. 

R Dunbar was acting head for a brief tenure in the first few months of 1984 as 

Education Officer (Health and Physical Education), until the arrival of the new 

Principal Education Officer, D Jones from Western Australia. At this time the DPE 

program had been published by ACHPER and was now being strongly supported in 

most Australian schools. Jones' arrival brought with it favour for DPE, plus new 

ideas and initiatives, to be applied to the leadership in Health and Physical Education 

in the Northern Territory. 

Dunbar took on the responsibility of writing course material as a total teacher's 

package, but these were not generally accepted for ratification by the SAC. The 

alleged reason for their general lack of support may have been due to his lack of 

consultation with members of the SAC and a lack of reflection of the apparent and 

specific needs of schools in the Northern Territory. They were available however as 

resources for support in schools. 

Material for this package began to be put together during his two years as a Physical 

Education teacher at Dripstone High School in 1982-83. They consisted of a five 

book series, with editorial assistance from S Bannister, K Hawkins and D Jones. 

'Book 1 :  Phys Ed Planner', in diary format, was to be produced with initial support 

from the Northern Territory and Victorian branches of ACHPER, but was unable to 

be published when the Victorians withdrew their support. Book 2 focused on Faculty 

Management, and Book 3 consisted of Skills Awards and Knowledge Sheets. Book 4 

was a Physical Education teacher's roll book. Book 5 was an Assessment Record 

book. The second book in the series was eventually published by the Northern 

Territory Department of Education in 1989, and was known as the 'Physical 

Education Skills Awards Program' (PESAP). While "the spirit of it" was accepted, 

Markey (1992) considered that "there were too many skills to test." This has been the 

most recent attempt at writing curriculum materials in the Northern Territory, to the 

1990s. Most secondary schools retain the series as a useful resource and aid. 



146 

Curricular Themes In Physical Education 

Changes in focus have been noted throughout the history of Physical Education in the 

Northern Territory. There have been predominant approaches to Physical Education 

curricular design, throughout the years that the subject had specialist teaching and 

support services. Prior to self-government and the establishment of the Northern 

Territory Department of Education in the 1960s and the early and mid-70s, the games 

approach prevailed. There then followed the thematic approach of the late 1970s, 

central to the 'Catch 'n Throw' series, until replaced by the fitness approach of 'Daily 

Physical Education', prevalent until the late 80s, and still holding sway in many 

areas. As may be noted shortly, the approach strongly supported by current political 

emphases revolves around health, with Physical Education and Personal 

Development being subsumed under the heading of Health. The theme of Sports 

Education as a major entity in its own right or as a replacement of Physical Education 

have now become major issues of debate in the 1990s, and this will without doubt 

continue for some time (Evans 1990; Markey 1991). 

Education Department's policies change from time to time, in line with the 

government's directives (Moir, pp.155, 172). Funds poured into one program may be 

quickly cut. Changes also occurred with the personality, background and experience 

of a new senior officer. Jones' accession to the leadership of Physical Education 

curricular activities saw the discontinuance of the 'Catch, Throw, Hit 'n Kick' series. 

While the books could be kept in schools, they would no longer be published. The 

DPE program, with its strongly integrated basic skills approach, was mooted as 

elsewhere throughout Australia as the type and style of Physical Education program 

to use in primary schools. No uniquely Northern Territorian package has been 

produced in the Northern Territory since then, although curricular materials are 

occasionally accessed by the PEO for an assessment critique and review, and 

updating for suitability to the Northern Territory, before being released as appropriate 

in teaching Core, as well as supplementary programs. 

DPE wasn't always well accepted, however. A point exemplifying criticism of DPE 

arose during a discussion (1992) concerning directions for Physical Education in 

Northern Territory primary schools with D Green, a former principal of Yuendumu 

community school in Central Australia, and the current principal of a local Darwin 

primary school. He is strongly supportive of effective sport and Physical Education 

programs for primary school children, but criticised the DPE program as being "not 

appropriate to our temperature". His school has chosen not to use DPE, but rather to 

develop alternative approaches to sport and physical activity in a carnival or fun day 
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focus. In his opinion, these sports days are creeping into schools' programs more, 

eliminating the need for a day by day routine of some physical fitness activities each 

morning, as central to the fitness model of DPE. A central theme would be chosen 

around which many activities would be set up, and everybody would take part in each 

activity during the course of the special day's events. This is happening in a number 

of Northern Territory schools. 

1984 and 1985 saw the advisory staff in Physical Education increase, with 

McCormack (originally from Queensland) as Senior Education Officer (SEO), 

primarily responsible for Sport and Recreation; Judd, a recent arrival, and having 

taught at Nightcliff High School (EO) for Health and Drug Education; Markey, 

coordinator for Aussie Sports, later EO Aussie Sport; and Dunbar (having studied for 

his specialist degree in Adelaide, now returned to the Northern Territory to teach at 

Drips tone High School), EO for Outdoor Education from 1984. While some shifts in 

administrative and advisory positions in the Education Department have occurred 

from time to time until the present, these particular positions and roles were not 

significantly altered until 1991. In 1985 Jones and Dunbar were located at the 

Curriculum and Assessment Branch, while the other advisers were located at the 

Professional Services Branch. This would allow them access to a range of services 

including teachers in schools and resources, especially personnel resources. 

Since the time of the week-long in-service workshops to write the initial curriculum 

packages, day meetings were held to continue to write curriculum materials. These 

continue to some extent through the twice-yearly SAC and Sub-SAC meetings. (Sub

SACs are sub-committees from within the SAC, but which may have some members 

from outside the SAC: they have a specific subject focus, such as the Yr 8-10 

Physical Education Curriculum Sub-SAC.) The membership of these still contains 

some who were participants in the original 1977 Batchelor workshop. 

Then major cuts were made to the Physical Education hierarchy, as part of the 

Northern Territory Government's attempts at financial and economic rationalisation, 

in a move called the Estimates Review Committee (ERC) cuts (Moir, p.160). While 

some schools were selected for closure, and other similar events were well publicised 

('Northern Territory News', Tuesday, October 15, 1991, p.l), the effects on support 

to professional services and Physical Education (without seeking to editorialise) 

would appear to be damaging to the future of successful educational practice in 

Physical Education. The position of SEO Sport and Recreation has been abolished, 

as has the EO Outdoor Education, and the incumbents absorbed into other 
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Departmental curricular activities. The position of EO Aussie Sport has been taken 

over completely by the Office of Sport, Recreation and Ethnic Affairs. The 

incumbent in EO Health was to be returned to schools, if a suitable teaching position 

was found; this position was to be filled by the former EO Aussie Sport. 

At the end of 1991 Jones was successful in his application for the position of Director 

of Sport and Recreation. The PEO • s position, vacant for over six months, calls for 

the supervision of all curricular activities in Health and Physical Education and 

related curricular areas, including mcxleration of senior courses, and representation in 

South Australia (SSABSA) and in national forums. This position was eventually 

filled in July 1992 by McCormack. The course and choice to be taken by the officers 

of the Northern Territory Department of Education is held in some concern and 

anticipation by Health and Physical Education teachers throughout the Northern 

Territory. 

Following a submission by Markey, acting in his former position as EO Aussie Sport, 

he was appointed from 1992 in the new role of Primary Physical Education consultant 

for the Curriculum Advisory Support Unit (CASU). This is located at the Operations 

North Office for the Northern Territory Department of Education. His submission 

was made in the light of strong concerns expressed by national representatives at the 

Deakin University conference (noted earlier) where numbers of advisory and 

specialist positions in Physical Education for primary schools are being reduced or 

deleted completely. 

National Curriculum Statement Directions 

The Australian Education Council (AEC) is made up of the ministers for education 

from the Commonwealth, states and territories. In 1989 the AEC agreed to a 

statement entitled 'The Hobart Declaration on Schooling'.  This Declaration outlines 

ten common and agreed national goals for schooling which form the basis for 

cooperation and collaboration between schools, states, territories and the 

Commonwealth. The AEC has approved that national collaborative curriculum 

statements and profiles be developed in eight learning areas. The area formerly 

centred on Physical Education has now been given the generic title 'Health'. 

A working party was formed, made up of representatives from each Australian state 

and territory, to examine curriculum directions in documents prcxluced by each one. 

Consultation and submissions were sought for the working drafts by the Chairman of 
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the Health Steering Committee, G Boomer. He wrote in the 'invitation to make 

written submissions' (November, 1991) that from these, together with input from 

industry, government and education representatives, will be elicited a composite 

negotiated statement 

which is to provide clear directions for development of the learning area, in 
particular, set the parameters and guide the preparation of a national statement and 
subject profile. Consider the literature search, systems' documents and other relevant 
information f<X" the area and ensure that the brief: 
(i) provides a definition of the area 
(ii) delineates and describes the boundaries/fields of activity associated with this 

learning area (lii) nominates possible strands or elements. 

The priorities, centrality, interrelationships, integration and directions of 

developmental learning in that field will be ensconced in the proposed statement. 

Late 1991 saw the initiation of the working party on this draft. Its title shows that the 

subject or discipline of 'Physical Education' has now been subsumed under the major 

heading of Health, together with Personal Development. National priorities have 

seen major changes in this field, and this is another example of a shift in direction, in 

response to a community's perceived needs. This may be surmised in response to the 

strong initiatives undertaken as a result of gross abuse of drugs and other substances 

by adolescents, and other societal problems which schools are increasingly being 

obliged to address. These issues are considered at some length in the next chapter. 

Teacher Education for Physical Education in the Northern Territory 

In 1981 Clarke, along with Hallagan and McCormack, conducted units of instruction 

in Physical Education for Diploma of Teaching students at the Northern Territory's 

major tertiary institution, the Darwin Institute of Technology (DIT) Gust evolving 

from the Darwin Community College). Others later involved in this tertiary teaching 

around 1984-85 were Connors, Bedson, Wallis and Judd (in Health Education). 

A permanent position was created in 1987 at the DIT, now the Northern Territory 

University (NTU), for a lecturer's position in Physical Education, filled by a New 

Zealander, more recently from Western Australia (A Pettit). (This position is now 

that of senior lecturer.) The facilities available for this position were limited, but 

these have been greatly improved with the completion of a naturally-ventilated 

Students' Amenities Building, featuring a gymnasium, in mid- 1991. 
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It is increasingly apparent from reviewing records of discussions with curriculum 

materials developers and historical documents pertaining to Physical Education, as 

presented in this chapter, that teaching entirely to materials and underlying attitudes 

programmed developed in the southern states, is not entirely appropriate nor 

satisfactory in the Northern Territory. This is examined further in the 'Outcomes' 

chapter. 

Taking Curriculum Development In Physical Education to Task 

A fundamental objective for education would be that the environment in which the 

learning takes place should be conducive to learning. There are ethical, moral and 

legal reasons and implications for considering this, and an examination of these will 

be undertaken in the next chapter. It is evident that major concessions to the specific 

nature of the Northern Territory climate was not made. It is the contention of this 

study to demonstrate that it ought to do so, and with some increased degree of 

urgency. To this time, the little done that has been evidenced is incomplete, 

unsubstantial, and not yet policy which could be applied in schools. This has been 

shown through the history of this curriculum project, and will be demonstrated in the 

next chapter. 

In the early days of the development of educational programs in the Northern 

Territory, as Eedle pointed out (in the course of a discussion held in 1991), "being a 

Commonwealth Territory, they had to work according to Melbourne and Canberra 

timetables". But these are not at all appropriate to the particular needs of this region. 

As Chapters Two and Three of this study demonstrate, the geographical location of 

the Northern Territory and subsequent rigours of the climate upon adolescent 

physiology make curricular activities including the scheduling of outdoors activities 

according to southern states' timetabling arrangements strongly inappropriate to the 

needs of students in this region. The next sub-hypotheses are therefore proposed: 

e) Considerations for the safe scheduling of outdoors' activities in the Northern 
Territory ought not to follow models of timetables from southern states of Australia, 
but rather timetables appropriate to and suitable for the characteristics of this region. 

f) 'Appropriate and suitable models for timetables' for application into the Northern 
Territory setting may be sought for consideration from global homoclimes. 

i) Health (Physical Education) courses featuring recognition of the special needs of 
students in the Northern Territory ought to be established at the Northern Territory 
University. 
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Professional Associations 

An attempt to have a professional association for Physical Education teachers was 

created in the formation of the Darwin Physical Education Teachers Association. It 

had Markey as its president in 1976, but the association is now defunct. The only 

continuing professional association for Physical Education teachers was, according to 

Cassidy (1991), within the Darwin Secondary Schools Sports Association (DSSSA). 

The president in those days was L Rauert. He was employed by the Department of 

Education as an Education Adviser (EA) Sport. The group was considered by 

Cassidy (Acting Principal of Nightcliff High School in 1991) to be a close knit group, 

professionally and socially. The president in 1991 was S Cooke from Casuarina 

Secondary College, and the purpose of the association was to continue to develop and 

support various opportunities for interschool sports events. 

The Darwin Primary School Amateur Sports Association (DPSASA) similarly 

continues to actively cater for the organisation, promotion and implementation of 

interschool sports events between primary schools in the Darwin region. 

Increasingly, as support services in the Education Department were reduced as a 

result of the ERC cuts (Moir, pp. l 60,175), a national professional association was 

considered to have to take on an increasing professional role in providing support 

services to teachers of Physical Education in the Northern Territory. Known as the 

Australian Council for Health, Physical Education and Recreation (ACHPER), it has 

only a relatively small membership in the Northern Territory, but unlike the DSSSA, 

where schools are the associated members, membership may be held by qualified 

teachers of Health and Physical Education, as well as professionals in allied fields, 

such as community fitness instructors. Being incorporated into an international body, 

the International Council for Health, Physical Education and Recreation (ICHPER), 

provides it with a major international professional topical network and forum for 

ideas exchange. 

Summary 

In conclusion, it is necessary to recap and reflect upon the issues to be drawn out of 

this history as of immediate importance to the study. 

As noted in the beginning of this chapter, Physical Education as a major area of the 

curriculum is undergoing significant change. It may be suggested that the rigours of 
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curricular analysis may well be doing it and its protagonists the 'world of good', in 

seeking to strongly shake up and clarify its uncertainties, that they may become 

substantiated convictions and certainties. 

As suggested by Cameron, it is quite notable that "personalities were strongly tied in 

with public events." These personalities clearly directed activities and decisions that 

were made in the path that Physical Education was to follow. The incumbent of 

office affects the direction of the curriculum. The goals chosen by the officer directs 

prerogatives and value preferences in making decisions for the curriculum (Fielding 

and Cavanagh 1983). So the choice of direction and implementation of the nature of 

the Core Curriculum to be put in place in the early days of the Northern Territory 

Department of Education, as well as more specifically in the curriculum writing 

project detailed here concerning Physical Education. Yet, with the arrival of a new 

personality, extant materials are caste aside (quite literally, in the case of the 'Catch, 

Throw, Hit 'n Kick' materials), and new choices made. 

Moreover it is evident that, in preparing for developing curriculum materials for 

implementation in the Northern Territory, while consideration of the nature of the 

geography in terms of location and climate was apparently borne in mind and may 

have been verbally discussed, very little exists by way of precautionary advice, 

direction or policy in any published or multiple copied article produced by the 

Northern Territory Education Department. A variety of opportunities were provided 

to consider developing and incorporating suitable materials into local publications, 

but these have not been forthcoming. 

Thus it is evident that no suitable advice or policy exists in final form nor has been 

placed in and implemented in Northern Territory schools. Sub-hypothesis (g) is 

therefore not proven. 

Further, I have argued that geography, as a significant part of the curricular macro

context, is a disruptive or intrusive characteristic in the Northern Territory, a 

dysfunctional feature which will negate or inhibit effective curricular development, 

and its translation into teaching practice, unless strategies are developed and 

implemented which recognise and cater for this. This can be started at the teacher 

training, tertiary, level. But as part of the current devolutionary processes (Cavanagh 

and Rodwell 1992) the move is towards professional associations taking over some of 

the in-service type activities. 
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As Kirk suggests in the tripartite dialectical model of curriculum development, where 

any contributory component of the curriculum model fails, then the whole is 

dysfunctional, and effective curricular implementation cannot occur. It is proposed 

that the climate is impositional to curricular development in the Northern Territory, 

and has not been satisfactorily catered for, thus Physical Education is impeded in its 

transmission and teaching. There are consequently ethical, moral and legal issues 

which emerge from this situation. These are discussed in the next chapter. 



Chapter Five 

ETHICAL, MORAL AND LEGAL ISSUES 

The terms ethical, moral, and legal, are bound up inextricably with each other. 

Legalities are the formalisation of the former two, the pragmatics wherein social and 

cultural history, traditions and mores have been established through religious or 

humanistic centrality of thoughts, values and beliefs, and are expressed through 

attitudes, behaviours and communications (D'Urso 1981, p. 12). 

Education as learning, the transference of knowledge, experiences and ideas from one to 

another, has existed from the beginnings of time. From this learning, ways of recording 

the processes and activities undertaken have developed from simple oral traditions and 

elementary writing into the complexities of electronics and sophisticated technology. 

From the simple to the complex, from the informal discussions of a Socratic dialogue 

under an Athenian tree over two thousand years ago (Barrow 1981,  p.20), to the 

integrated interdisciplinary approach of a twentieth century Australian class, the 

changes underlying the 'humanness' of learning have been well discussed and debated 

(D'Urso, p . 1 3; Kleinig 1981,  p.17; Australian Teachers Federation 1981,  p.3 1 ;  

Boomer 1982, p.123). Scenarios describing future learning as being devoid of personal 

interrelationships, such as the teacher-pupil relationship, and pupil-pupil relationships, 

challenge the direction of educational futures (Evans 1979, p.l 26). 

A noteworthy event in the history of Western schools arose through the efforts of 

reformers in the Christian churches in the sixteenth century. Protestant theologian and 

academic Dr Martin Luther was one of the ftrst to give voice to the new enlightenment 

(Kooiman 1954, p. 1 3 1 )  that education ought not to be only for the children of the upper 

classes, but also for the masses, the 'peasantry'.  Schooling for the former was an 

expensive process (Chadwick 1972, p.24), the teachers being monks, and the teaching 

text materials hand-written. But with the advent of this new liberalism for the masses, 

together with technological developments such as the printing press, came another drive 

to extricate the illiterates out of their sublime intellectual ignorance, and to compel them 

to undertake activities to develop their awareness of necessities essential for improved 

chances of survival through learning (Chadwick, pp.29, 108). More radical still was the 

premise that learning was for girls, not only for the sons and heirs of wealthy lords and 

landowners (Kooiman, pp. 1 3 1-132). 
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The task of administering instruction to children was to continue with the officials of 

the church, and indeed much of the early schooling was to take place within the walls 

of the dedicated edifice itself (Chadwick, p.109). Later, school rooms were built, 

adjacent to the church or cathedral. A study of the history of school architecture and 

the evolution of such buildings is most informative as one follows the development of 

schooling and education through generations of growth and change (Hyams and 

Bessant 1972, pp.12-13). 

Education in Australia was primarily the responsibility of the various religious 

denominations until well into the nineteenth century. Hyams and Bessant (1972) relate 

that the state supported schools, but it was only in the middle of that century that the 

government started to actually build and supply schools and employ teachers. It 

became the prime objective of Australia's middle and upper classes to use education as 

"a significant social instrument, [and so provide] the working class masses with a basic 

literacy, [thus being] more readily 'civilised"'(Hyams and Bessant, p.2) (Brackets 

added). They continue with the historical definition of 'civilised' as referring to this 

class "being brought to a fuller appreciation of the Christian and civic virtues of 

acceptance of one's station in life and respect for property and for the established 

political authority" (Hyams and Bessant). The writers state that schools were still 

provided in the main by the church, even though both church and state sought the 

common goal of God-fearing, law-abiding citizenry. 

A strong religious based moralism has pervaded education as we understand it from its 

earliest times (Peters 1966, pp.34, 87, 1 1 3; Barrow 1981,  p.142). And as the state 

became increasingly responsible for the education of the majority of the nation's young, 

so it became important to recognise its responsibility for the welfare and health (Peters 

1966, p.81; Roe 1984, pp.13, 100) of those in its care. Even with the transition to a 

more humanistic rather than religious centrality in the last generation or so, the notion 

of caring, responsibility and respect for those in authority, each other and their property 

continues to be strongly promoted both in direct and implied instruction and modelling 

(Smith 1985, p.37). Increasingly the degree of expression and demonstration of this 

responsibility is being scrutinised under the provision of the nation's, states' and 

territories' laws. Evidence of these will be considered through this chapter. This 

scrutiny takes place often when an incident has occurred which requires legal study and 

argument, particularly in the courts. It is interesting to note that, earlier in our history, 

responsibility and respect were something that would be taught and demanded of 

minors in schools (Smith, p.93). This continues, of course, to be the case in most 

schools, but with the greater emphasis being placed upon the teacher's responsibility to 
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develop a positive and trustworthy working relationship with the children in his or her 

group, so that the respect developed is more mutual, sincere and 'genuine' rather than 

contrived, obligatory or fearful. Smith (pp.93-105) discusses this issue at some length, 

where he considers the issue of responsibility, involving the extent to which children 

ought to be treated as fully responsible persons, and the recognition of responsibility as 

a virtue. Smith proposes that where a teacher perceives a problem in the classroom (or, 

in the case of the Physical Education teacher, in the gym or on the playing arena) and 

necessarily responds to it, the manner in which the teacher responds will demonstrate 

varying degrees of sympathy and reasoning, control and order, and so the teacher-pupil 

relationship will reflect appropriate respect. But where there is the need to examine the 

nature and quality of the relationship due to an incident having occurred to disrupt it, it 

may be seen (publicised through the media) that it is most often the child (through its 

legal representatives) who seeks action against the teacher, or the teacher's employers. 

While such occurrences are relatively few in the Australian context, infrequently 

appearing in the public media (Markey 1989, p . 11 ;  Bucknall 1988, p.22; Asche 1987, 

p.6) and disciplinary action seldom proceeds beyond the schools' walls or principals'  

offices, nevertheless there appears to be a noticeable adjustment to the once held (and 

now dated) concept of the teacher being all-powerful and unchallengeable in relation to 

the outcome of his or her actions. Asche (p.2) considers 

the view of the law was that a schoolmaster entrusted with a pupil by his parent or guardian 
stood in loco parentis. If a father (only a father ... had legal power over his children; 'a 
mother as such is entitled to no power but only reverence and respect' (Blackstone's 
Commentaries of the Laws of England, Book I, Ch. 16) delegated his power to a school 
master that schoolmaster, (again quoting from Blackstone) had such a portion of the power 
of the parent ... viz that of restraint and correction, as may be necessary to answer the 
purposes for which he is employed. Since the English law gave almost unlimited power to 
the father to discipline his children, short of actually killing them or maiming them, it can be 
seen that a schoolmaster would have to be very nasty indeed before the law would interfere. 

It is a major thrust of this study to develop a thesis that educational personnel and those 

in authority have the responsibility to provide safe and comfortable facilities and 

activities whereby learning can take place without threat or actual injury to the learners. 

A Social Responsibility for Teachers? 

Eichhorn (1966), cited by Alessi and Toepfer (1990, p.1  ), defines the early period of 

adolescence as being 'transescence'. In their discussion 'Beyond Survival: Middle 

Level Educational Basics in the 90's', Alessi and Toepfer assert that 



the changing nature of life in our society is creating problems with differences of both 
degree and kind to the tasks youth face during transescence. The Carnegie Council on 
Adolescent Development s Task Force on Education of Young Adolescents (Hornbeck, 
1989) urges middJe level educators to "revision" these changes and restructure school 

experiences that are adequate to the changes youth will face during their middle school 
years. 

Alessi and Toepfer quote Hornbeck (1989, p.8): 

The conditions of early adolescence have changed dramatically from previous generations 
.. .  In these changed times when young people face unprecedented choices and pressures, all 
too often the guidance they needed as children and no less as adolescents is withdrawn. 
Freed from the dependence of childhood, but not yet able to find their own path to 
adulthood, many young people feel a desperate sense of isolation. Surrounded only by their 
equally confused peers, too many make poor decisions with harmful or lethal consequences. 
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In the present era, including in the Northern Territory, such a great deal of responsibility 

for the nurture and welfare of a child while at school is to be shouldered by that school's 

staff. Indeed, this responsibility well may be increasing. McKinnon (1988, p.506) 

expresses this concern in his 'Review of developments in the curriculum and structures 

of upper-secondary education in Australia: the last decade'.  He considers it an 

unfmished battle ... whether schools are essentially for intellectual purposes or whether they 
are all-purpose social institutions which should take on aH of the problems, such as sex, 
driver, drug and environmental education, child abuse, truancy and family-counselling 
problems, for which society has no other satisfactory approach. 

Thus the role of teaching about personal and public health is being loaded more and 

more onto classroom teachers. Relevant to the concerns expressed here by McKinnon, 

of importance to the health and well-being of the child, are the indications of children 

being under-prepared for issues of basic family and personal health. This is considered 

in the Rationales to the Draft 'Board Approved Health Education Curriculum' 

documents ( 1 990) 'For Years Transition - Year 7'; 'For Years 8 -10'.  Reiger (1985, 

p.12) examines the fragmentalisation of parental responsibility by social pressures, as 

do Siedentop, Mand and Taggart (1986, pp.5-6). They consider it increasingly normal 

in the current era for the school to accept the role of surrogate parenthood in more and 

more daily practices. This responsibility creates a dilemma, especially as to just how 

far this trend will develop. McKinnon continues, 

Schools cannot avoid coping with the outcomes of social problems involving individual 
students, but in the last decade school authorities have oscillated between accepting and 
rejecting additional roles without ever resolutely developing the capacities and resources to 
deal with new roles or having the courage to reject them outright. 
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I believe educators recognise the dangers of this gradual development "of accepting 

additional roles ... but societal influences often outweigh to a great degree the desire and 

the need to undertake new responsibilities. Change, which is a fundamental 

characteristic of human history
. 

must be recognised by educational administrators and 

teachers. Too often it is perceived and recognised by educational philosophers and 

voyeurs (Evans 1979; Ford 1981, p.322; Jewett and Bain 1985, pp.8-1 1), but education 

must increasingly anticipate change and be ready and able to move with it. Too often 

education is considered as being irrelevant and worthless (Postman and Weingartner 

1969, pp.12,15), especially by those undertaking supposedly sound learning experiences 

and educational practice, namely those students in our schools and universities. 

Educating Teachers In Legal Responsibilities 

What confronts the teacher of the late twentieth century could indeed be considered 

frightening and daunting. Many teacher trainees are often still young and immature. 

The significant added levels of responsibility placed on their shoulders could lead to 

great personal stress and exacerbated disruption to fulfilment in the lives of so many of 

our nation ·s young people. Conversely, many teacher trainees are of mature age and 

have a greater capacity to deal with difficulties encountered with their children in and 

out of the classroom, and so are better equipped to cope with many of the pressures 

before them. 

There is, therefore, a very strong need for teacher education institutions to include a 

compulsory unit in its final (or at least penultimate) year of study dealing with legal 

responsibilities and issues of teachers and schools. Henderson (1985, p.44) warns that 

"increasing litigation ought to serve as a warning to school systems that teachers should 

know far more than they do about the legal aspects of their profession:• Such a unit is 

available in various forms throughout Canada, such as 'Ontario School Law•, available 

at Brock University in St Catharines and the University of Western Ontario at London, 

Ontario, Canada. It was also available in the Diploma of Education course conducted at 

the University of Wollongong from 1975 to 1986, as 'The Teacher and the Law• (taught 

jointly by a university lecturer, Dr D Cavanagh, and a school principal who was also a 

NSW Teachers Federation officer, Mr J Dombroski). 

Opinions shared by a number of principals of high schools in the Darwin region contend 

that too often such important issues are more or less 'caught' by teachers in Australia 

rather than being able to participate in opportunities to reflect and learn at specific times 

upon these specific issues. I take 'caught' to mean this learning occurs in a somewhat 
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ad hoc manner through experiences, some of which may be unpleasant and distasteful. 

Each person's experiences eventually accumulate to form what could well be a useful 

composite and worth-while diorama for sharing with teacher trainees. Legal precedence 

itself is so often based upon prior experiences, interpretation and understanding. The 

ftrst sub-hypothesis I propose for this chapter is that 

i) Clear directions can, and ought by legal and ethical standards, be put in place regarding 
outdoors physical activity, concerning the safety and well-being of the students whilst in the 
school's care. 

Principals, head teachers and deputies of schools are required as educational 

administrators to be conversant with basic elements of schools' responsibilities and 

liabilities; some of these are indeed shared within Educational Administration courses, 

but so often events occurring in schools need to be dealt with in a less than certain 

manner; indeed, common sense must always prevail. 

Referring again to Smith's 'Freedom and Discipline' (1985, p.7), he is concerned that 

teachers, especially young teachers, often demonstrate reluctance to impose order on a class 
of children, feeling ... that they have no right to constrain children's freedom. Marland 
(1980) draws aaention to the same phenomenon. At the same time, they soon discover that 
if it is left in a state of supposed freedom a class can become so unruly that no pupil is free 
to do anything but contribute to the rowdiness. Unless the teacher gets his ideas sorted out 
here the urge to stop the chaos on the one hand and the anxiety on the other of unjustifiably 
imposing constraints are likely to go on pulling in different directions, with disastrous 
results ... Freedom is possible only within a framework of established limitations ... Some of 
a person's existing beliefs have to be abandoned or heavily modified if the contradiction 
among them is to be resolved. 

The well-being of children during school-based activities indeed falls clearly within 

these parameters. While applicable to all teachers, it is clear that young teachers 

especially need assistance, guidance and directions to be well equipped to handle 

specific stresses that could have legal implications. It may be conjectured that a good 

proportion of cases where an issue with possible legal ramifications arises involve 

young, inexperienced teachers still within their first few years of service. 

How vitally important it is therefore that, at the very least, curricular materials, such as 

those examined in Chapter Seven, 'Teaching Resources - Trialing Curriculum 

Materials' are sound in their background and development; and that supporting this, 

teachers present themselves as appropriate role models. 
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Legal Responsibilities of Teachers 

Once the child arrives at school (Bucknall 1988, p.21) the head teacher and staff must 

exercise towards the child the task of duty of care, expressed by W Poole, Professor 

responsible for 'Ontario School Law' at Brock (1991) at "the lowest level of nurture 

and care as would be demonstrated by a wise and discerning parent." The legal statute 

existed in the early eras of education as 'in loco parentis', literally, in the place of the 

parent or parents (Asche, p.2; Bucknall, p.20). Once education became publicly 

subsidised by the State under the philosophy "free, secular and compulsory", then there 

arose the obligation of the State to provide reasonable conditions and reasonable 

supervision and safety. As Asche, the Honourable Chief Justice of the Northern 

Territory continues in 'Schools and the Law', an address given to the Northern Territory 

Chapter of the Australian College of Education in June 1987, "once education became 

compulsory it could hardly be said that the parents voluntarily surrendered the rights 

and duties of the parent; or that the teacher necessarily accepted personally that 

delegation." 

Bucknall (1988, p.20) quotes a High Court statement that 

pupils have been compulsorily removed, by the authority of the Crown, from the protection 
and control of their parents. In view of that compulsion ... the Crown must be regarded as 
having taken over ... the obligation to take reasonable care for their safety ... A public school 
teacher ... is exercising an authority delegated to him by the Crown. 

This was now a relationship with the Government and the parents, and that relationship 

created a duty on the Government's part not to act "in loco parentis, but to act with 

reasonable care towards the child, and in so doing become vicariously responsible for 

the actions of its servants or agents" (Asche, p. l l), these being teachers. However, the 

principles sought after and expressed in the term are those of concern for the physical, 

emotional and moral well-being of the child, essentially responsibilities innate of 

parenthood. As asserted earlier, increasingly elements of this nurture and well-being 

are being taken on as the responsibility of schools, both indirectly as well as directly. 

But allied with this role is the premise that societal expectations are significantly 

increased as a result. Children, as a focal group within society may be put at risk, so the 

expectations of that society are also put at risk. The lack of parental care in so many 

families in Australian society is contributing to a new society where the family, once 

accepted as an elemental and foundation pillar of society itself, is being decentralised, 

and social institutions are increasingly having to bear the responsibility of sharing and 

caring (Reiger 1985, p.154). The responsibility of teachers in schools are inseparably 
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tied to public and social concerns (McKinnon 1988, p.506; Siedentop et al. 1986, p.5), 

including the noble but huge task of seeking to maintain an healthy, secure and 

prosperous society (Chambers 1983, p.31; Roe 1984, pp.98-101). 

'Caring' takes on a specific meaning when considered in its legal context. 'Duty of 

Care' as laid down by the Australian Capital Territory Schools Authority (1988) is 

stated in the following way: 

A teacher is to take such measures as are reasonable in the circumstances to protect a 
student under the teacher's charge from risks of injury that the teacher should reasonably 
foresee. 

As part of that duty teachers are required to supervise children adequately. This requires not 
only protection from lmown hazards, but also protection from those that could arise and 
against which preventative measures could be taken. 

Recent decisions handed down by the Australian Courts have indicated that there is an 
expectation that as the experience, training, skill and level of responsibility of a teacher 
increases so does the standard of care required. 

School authorities may be vicariously liable for injuries inflicted by one student upon 
another, as well as for injuries sustained by a student participating in a school-organised 
activity. 

The principal is responsible for making and administering such arrangements for 
supervision as are necessary. The principal's duty does not extend to insurance against 
injury, but reasonable steps must be taken to protect children from injury. Teachers are 
responsible for carrying out their assigned supervisory duties in such a way that children 
are, as far as can be reasonably expected, protected from injury. 

Arrangements for supervision will vary according to circumstances in each school, and 
should be made in consultation with the staff. Due regard must be given to industrial 
agreements. 

Northern Territory legislation has in place an Act of Parliament which is currently dated 

1985, with various Regulations appended from time to time, to 1988. The first Northern 

Territory Education Act was prepared under the direction of former Secretary for 

Education, Dr J Eedle. Details of the history of this development have been covered in 

the previous chapter. 

An examination of the Act does not reveal either the terms or implications of 'in loco 

parentis' nor 'duty of care'. Inquiries to various principals of both government and non

government schools revealed that there was no official 'handbook' as such for 
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principals in Northern Territory schools where these terms are incorporated and 

explained. To encounter these terms, their applications, interpretation and significance, 

one must access random incidence of occurrence in advisory papers and articles 

published from time to time. (This advisory information for educational administrators 

is regularly published in journals such as 'The Practising Administrator' (nationally) 

and the 'ACE NT Newsletter' (locally) for reports, articles and case studies, with 

current interpretation, discussion and explanation.) 

Perhaps it is because of the depth and complexity of legal discourse that such 

handbooks for principals do not exist. Rather, the reliance is on regular conferencing, 

workshops, journals, periodicals and Departmental Gazettes for advisory information 

and policy. The former Acting Principal Education Officer ( 1 989) for Health and 

Physical Education produced an explanatory paper titled 'Legal Liability in Physical 

Education and Sport' describing the responsibilities of Physical Education teachers 

towards the students under their supervision. This rather commendable but unpublished 

paper was presented to the Health and Physical Education Subject Area Committee that 

year. It encapsulates the major issues pertaining to legal requirements for the safe 

participation in school Physical Education and Sport 

Legal Responsibilities of Physical Education Teachers 

Physical Education teachers, working with students both in and out of school time, have 

a special burden of responsibility to bear. Many activities in Physical Education 

involve risk-taking procedures, including events which may possibly hazard actual 

physical contact (Henderson 1985, p.44). The demonstration, supervision and 

instruction of these procedures requires a teacher of Physical Education to be well 

versed and prepared in his or her professional expertise (Henderson, p.45). As 

previously cited in the ACf Schools Authority (1988) document, with this greater 

expertise comes an expected higher level of awareness and responsibility. In a 

Technical Studies workshop for example, where an unqualified teacher would not be 

expected nor permitted to take a young class in instructing welding, nor metal lathing, 

neither then ought such a teacher to undertake instruction in swimming, nor gymnastics, 

as being examples of activities with particularly hazardous but required techniques or 

mediums, unless suitably prepared. Further, a teacher should not endeavour to take a 

class or group of students out on a bushwalking trek unless suitably trained, prepared 

and equipped. Teachers undertake tertiary training and instruction, which is intended to 

prepare them for the responsibility of care and authority of children in schools. This 
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demands a very high degree of responsibility. The expectations of the parents and the 

wider community in anticipation of this care need to be met. Goals of teacher education 

include seeing that graduates are adequately prepared to meet these expectations. 

Where they are not, this needs to be redressed. 

Educators constantly confront difficulties that Australian society may be considered as 

experiencing through informal settings such as personal reflection and discussions, and 

formal settings such as conferences (National Wellness Conference, University of 

Western Australia, 1992) and Departmental meetings (Health and Physical Education 

biannual Subject Area Committee). Physical Education, like all other subjects, needs to 

be taught in an environment as safe and as comfortable as possible, being therefore 

conducive to effective learning. Motivation for continued further learning becomes 

intrinsic and self-perpetuating, with greater outcomes for the development of the 

individual as an educated person (Peters, p.25). Smith (p.34) argues that schools "might 

. . .  be places from which children go out to make the world different, juster or more free 
and compassionate. Today's children will shape it into whatever it will be. This is a 

logical point, not merely an idealistic one." 

It can be argued that learning environments within a democracy, in the abstract and 

concrete senses, ought to be reflective of these attitudes, of justice, freedom and 

compassion. How we deal with children ought to demonstrate the highest degree of the 

duty of care, including facilities, location of time and place of the activity. Smith (p.40) 

continues that this is a teachers' moral duty, uncoloured by heteronomous 

considerations, to provide such care. In carrying out such duty, there must not be any 

shame, coercion or other debasement imposed upon the student. The activity loses its 

moral worth if it is merely compliance. Smith (p.91) continues that "educational 

morality is bred in the premise of seeing the individuality of each child and his needs, 

recognising his whole of life, what influences his home and life's relationships must 

have . . .  Encouraging the opportunity to develop him or herself through . . .  " (to 

paraphrase the continuation of the next phrase in his argument) "physical expression". 

Physical Education is an essential element of the curriculum (Jewett and Bain 1985, 

p . l l).  As such its protagonists have the responsibility to reflect its macro-contextual 

response (Schwab, 1 969) to the directions and needs of the society which it  is 

promulgating, reflecting, and its young who it is rearing. Education has the task of 

seeking to enable children to cope with their present role in society (Barrow 1981, 

pp.49-55; Jewett and Bain 1985, p.35), to build upon this so that they continue to grow 

in and with the evolutionary processes, contributing wherever and however they may be 
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able. This requires a liberal learning environment (Peters, pp.43-45), one that is 

conducive towards educational freedom and support, developing mental, emotional, 

academic and intellectual strength. The place of physical education is to enhance the 

health and physical capacity of the individual so that these 'abstract' concepts may be 

manifested in one who is able to represent these truths with full freedom of purpose. In 

liberal democracies children are accorded various justified and granted rights (Smith, 

p. l 67), and one of these rights is certainly the right to schooling (Barrow, pp.34-36), 

with each of the curricular activities included, directed towards the goal of the educated 

person. Inherent in this activity is freedom from constraints and coercions that interfere 

with its attainment. Smith (1985), Barrow (1981 ), and others, support the concept that 

education ought to be engaging and challenging, not merely child-minding activities 

(Barrow, pp.55-58), developmental to the individual and his growth. Where Physical 

Education activities are unable to safely and effectively achieve these objectives, 

serious consideration must be undertaken to rectify this situation. 

In 1982 a boy in a school rugby team in New South Wales became a quadriplegic as the 

direct result of involvement in a movement which was part of the game (Markey, p.1 1). 

He was subsequently awarded $2.187 million in 1987 against the New South Wales 

Education Department. Not the boy, his coach nor the principal, but the Department, as 

it was considered that it was negligent in fulfilling its duty and responsibility to have 

provided adequate precautionary advice to schools' personnel regarding the risks 

involved in undertaking this activity. Soon after this judgement and award was handed 

down in Sydney the Secretary for the Northern Terri tory Department of Education 

produced a circular concerning 'Safety in School Sport with Special Reference to 

Rugby League and Rugby Union' (Circular No. 88/30). In it he refers principals to the 

importance of desiring to continue bodily contact sports in schools, but "only under 

conditions which ensure maximum safety for student participants." He cites various 

schools and government sports publications for reference by teachers taking school 

sport, and then provides a "Statement of policy, NT Department of Education -

Vicarious Liability for the Actions of Departmental Employees". This states 

1. Teachers should be aware that, if carrying out their teaching duties in a proper and safe 
manner, they will not be liable for costs related to claims for damages. 

2. The Department of Education, as your employer, accepts full and sole responsibility 
under Common Law and by statute for all claims, including the cost of defending or settling 
them, in cases where the employee concerned has carried out teaching duties in a proper and 
safe manner. 



3. Where an employee has carried out his/her teaching duties in a proper and safe manner 
the Department of Education wiU not seek any contribution to the costs of such actions. 

The Secretary continues, 

Teachers should not be deterred from being involved in teaching, supervising, coaching or 
refereeing football codes, in particular Rugby League or Rugby Union, at school level by 
the prospect of legal action arising from accidents. 
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The circular proceeds to outline a series of Guidelines relating to school sport, and in 

particular the Rugby codes. By so doing, the Education Department has deemed that it 

has covered itself and its employees as well as it can by ensuring that incidents similar 

to that as occurred in New South Wales, and in other sports, by forewarning all 

possibilities, do not happen again. 

The occasion may arise where a principal has appointed to his staff a person who may 

not be formally equipped to undertake a specific task (Henderson, p.47). It is the 

responsibility of the principal to oversee the conduct of safe effective activities within 

his or her school and, so determine what strategies may best be set in place to ensure 

that the teacher is better prepared, and capable of accepting a new responsibility with 

confidence and competence. Such strategies could include attending in-services, 

conferences, even allowing and encouraging enrolment in courses designed to enable 

practising teachers to be more suitably qualified, without loss of status or remuneration. 

Too often teachers fall short of their responsibility to implement specific requirements 

with care; they are falling down, not only educationally, and legally, but also morally 

and ethically. To validate this, Poole (199 1 )  suggests that case studies can be 

undertaken to examine teachers' attitudes and feelings about procedural methodologies 

existing in schools. A selection of such responses is presented in Chapter Seven, where 

a description and analysis of educational practice relating to the theme of occurrences of 

heat- and solar-related illnesses in schools is presented. 

Buclcnall (1988), in citing a case from the ACT, relates the High Court statement that 

where a situation "was foreseeable and no attempt was made to stop it happening, then 

there was a case of neglect". Dauer and Pangrazi ( 1986) warn that "if [an] injured party 

can prove that the teacher should have foreseen the danger in the activity or situation 

(even in part), the teacher will be found negligible for failing to act in a reasonable and 

prudent manner." 
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Reiterating upon Chapter Two, 'Geography: Location and Climate of the Nonhero 

Territory', and Chapter Three, 'Adolescents • Responses to Climatic Hazards', the case 

is being made that the Northern Territory's climate is one that contains potentially 

hazardous elements. This infers that these elements occur naturally, and 'potentially' 

infers that they may cause injury or illness. These elements have the potential to do so, 

if so allowed. If they are allowed to do so, it is through negligence, whether intentional 

or otherwise, whether personally or by another's instigation. Markey ( 1988) cites 

Collier ( 1980) that 

Negligence . . .  involves three essential elements: 
(i) a duty of care 

(ii) a breach of that duty of care, and 
(iii) damage or injury which arises as a result of that breach. 

Where prevention could have been the case, but was not undertaken due to ignorance, 

lack of foresight or the deliberate choice of omission, again there is negligence. 

Henderson (p.47) and Siedentop et al. (p.398) state that, especially in the United States, 

there are increasing numbers of cases involving the safety of the playing area. There 

are a number of areas of which Physical Education teachers need to be aware, which 

are, according to Henderson (p.44), 

most vulnerable to tort litigation ... In a review of liability cases involving physical 
education teachers and coaches, nine specific problem areas seemed to stand out ...  
1. Inadequate supervision 
2. Inadequate or improper instruction 
3. Improper conditioning or training 
4. Failure to enforce safety rules and regulations 
5. Improper treatment of student injuries 
6. Use of inadequate or defective equipment 
7. Failure to prohibit Physical Education activities in unsuitable and/or unsafe areas 
8. Use of unqualified persons to supervise classes 
9. Inadequate preparation of the Physical Education teacher. 

While the initial and obvious considerations of the seventh category listed above are to 

protruding physical objects, holes or ditches in ground adjacent to the playing field, the 

broader environment, in which the activity is being undertaken, could also be classified 

within these parameters. The ambient climate ought to be conducive to safe, non

intrusive physical activity. Where children are subjected to potentially hazardous 

conditions without adequate safeguards or warnings, especially where they could be 

implemented and are ignored or omitted, then the person responsible may be considered 

liable for negligence. 

The Northern Territory Chief Justice Asche states, 



The present relationship between a school and its pupils so far as civil liability is concerned 
can be stated very simply. It is the duty of the school and the teachers which constitute it to 
take reasonable care for the safety of the pupils. Once that is stated the legal application of 
the principal is really only a matter of examining factual situations. Indeed a lawyer is 
really in no better position than a layman to determine this because the term 'reasonable' is 
postulated on ordinary standards and not on any more esoteric legal tests. 
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Where the term 'reasonable care' must ultimately be applied, however, is in instances 

where it must be incorporated into legal argument and defence in court. Asche (1987, 

pp.6-7) states that a judge "becomes a bit schizophrenic because he must first instruct 

himself as to the law, and then, applying the tests which result from his instructions, he 

must answer it as if he were a reasonable man., 

It is clear that commonsense must at all times prevail, and indeed will be judged 

according to 'reasonable' interpretation. As Justice Asche points out in the opening 

remarks of his paper ( 1987, p . l  ), "it is the aim of this paper to assure teachers and those 

involved in education that if they can keep their heads, they can keep their heads." 

Schools' principals need to take this information, with all its empirical bases, and apply 

it as well as possible to their school's particular needs and requirements. Or, the 

Superintendent or Principal Education Officer, who may have the greater responsibility, 

prepares policy on the principals' behalf. Not unless it became an Act of Parliament, or 

a Regulation, could it be enforceable. Or, in the unimaginable extreme, dealt with 

under Criminal Law. 

Bucknall (1988, p.26) concludes, "all staff . . .  have a specific responsibility to ensure 

the safety of the students., Where this responsibility can be expressed in other ways 

due to the situation being foreseeable, and avoidable, and this does not take place, then 

a case exists for liability through negligence. 

During the preparation of this paper, a situation arose in a Government school where 

several students taking part in a Physical Education lesson outdoors in high 

temperatures became, to varying degrees, quite ill, and had to be treated for heat-related 

illnesses; from basic frrst aid to hospitalisation. Concerned parents requested action, 

and subsequent inquiries and demands for significant and appropriate advice was 

eventually forthcoming in the form of a 'Draft: Policy Guidelines for Physical Activity 

in Hot Conditions'. As noted in Chapter Three, the call for the preparation of this 

document is recorded in the Health and Physical Education Subject Area Committee 

minutes of May 23 1988. The draft was eventually produced early in 1990 for 
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consideration by the SAC, but as yet (July 1992) it remains to be ratified by the 

Northern Territory Board of Studies. 

It is quite successful in terms of describing thermoregulatory illnesses, under the 

conditions of extreme heat and humidity. But for a seven page document, it pays only 

minimal lip service to the dangers of direct exposure to the sun. It advises that "if 

possible conduct physical activity in the cooler parts of the day or in shaded, sheltered 

or air conditioned facilities. Limit the amount and intensity of physical activity when 

ambient temperatures are high (above 370 C)." 

Later it suggests for Exercise Intensity that "In all periods of extended physical activity 

encourage participants to wear sunburn cream and hats, where practicable." The 

protection protocols contained in this policy guidelines document will be discussed 

further in Chapter Eight, Outcomes. 

Despite the enormity of the education system, with all the personnel of staff and 

students constantly involved in very many various tasks, it is important to note that 

reponed incidents of negligence are extremely rare (Trone 1987, p.l5). Where legal 

action is taken there is considerable public attention, as well as that of administrative 

and departmental authorities. Media attention is undesirable, as it  is often 

sensationalised and distorted, throwing prejudice to an unbiased view of the matter in 

hand. This is noted in the United States, where increased cases of litigation are being 

brought before the courts, or settled out of court for incredibly large sums of money 

(Henderson, p.48), often for allegedly trite situations. 

Of course, it is the intention and desire of educational administrators to avoid 

unnecessary injury, pain and suffering in students and staff. Yet where this does occur, 

culpability needs to be defined and directed, in order to minimise or preferably 

eliminate the opportunity for reoccurrence (Riley and Sungaila 1983, p.17, in Bucknall, 

p.23). 

The major task of schools is to carry out educational activities (Peters 1966, pp.74-76; 

Barrow 1981,  pp.30-32; Chambers 1983, p.56, pp. 169-170). In Australia, most 

educational activities take place in schools, formalising this pedagogical practice. The 

context, content and method of the school's learning is tied together as curriculum. 

Where curriculum occurs affects what happens in curriculum. Essentially, all the 

curricular programs must be accountable to the community, reflective of that 
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community's societal, cultural, economic, physical and aesthetic needs. As considered 

in Cavanagh (1990, p.9) discussing Schwab (1969), these constitute a curriculum's 

macro-context When curriculum is being developed and established, underlying 

responsibility must be implied at all levels, down to the implementation of immediate, 

even the apparently insignificant, organisational matters of the teaching program. These 

are the micro-contextual facets of the curriculum. In those areas of teaching 

responsibility that have specific safety needs, these needs ought to be expressed. This is 

the case in Physical Education, Science, Technical Studies and other subjects where 

learning environments have inherent risk elements. As in the case shown through the 

circular submitted to all principals regarding the playing of rugby in schools, material 

must be clearly presented to all parties involved in teaching, so that again all 

opportunities are taken to forewarn participants of any possible risks in the activity 

about to be undertaken. Anticipation is a concept threaded strongly throughout the 

education-legal discourse. Markey (pp.7, 1 1 ), Bucknall (pp.23-24), Trone (p.27), 

Henderson (pp.44-48) and Siedentop et al. (p.399) each assert that failure to anticipate 

risk will lead inevitably at the first mishap to culpability. 

Those who undertake to design curriculum could do so as individuals, groups or as an 

institution. Whatever the personnel makeup, the designers of these materials must bear 

some responsibility, too, for unintentional outcomes of their programs, albeit indirectly, 

but nevertheless real. They set directions, pathways and goals, with desired outcomes. 

Where there is foreknowledge of possible safety risks, the well-being of the learner may 

be jeopardised. Foreknowledge comes through personal experience or research. 

Curriculum designers are those who have experienced an activity or learning situation, 

or have conducted research into possible new learning areas, and so are considered by 

the community that they represent to display a greater level of qualification and 

competency to undertake this task. The preparation of methodology and 

implementation should be as complete as possible. This is not to deny of course that 

intuitive or incidental learning is not of great value; it is. Those who plan learning 

experiences and formalise them through curricular activities undertake to consider as 

many of the possible variables and intrusions as they can, so that the risk of negative or 

potentially hazardous events may be eliminated. Being a curriculum designer carries 

the responsibility of associated outcomes, the positive as well as the negative. 

One of the ways to ensure that levels of safety are implied and implemented in 

curriculum design is to involve those developing it in teaching it. Being fully involved 

in the development of curricular activities, through negotiation and retrospection (Hunt, 

pp.51-65; Beeson and Gunstone, pp.68-7 6, in D 'Urso and Smith 1981  ), provides 
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opponunities for teachers as curriculum writers to consider, prior to any instructional 

implementation, the 'who', 'what', 'where',  'how', and 'why' of current practice, 

appropriate to the nature and needs of the students in their particular school and region. 

The special needs penaining to safety in climate can be more immediately recognised. 

Simply put, practising teachers of Physical Education in the Nonhero Territory, together 

with specialist consultants in fields such as climatology, psychology and medicine with 

expertise in heat and solar actinic injuries and illnesses, need to collaborate in the 

development of curriculum in Physical Education for schools in the Nonhero Territory, 

because regionally it has different stresses and peculiarities to those of southern 

Australian states. This suggestion will also be considered in Chapter Eight, Outcomes. 

There is an ethical perspective to educational conduct which is deeply rooted in our 

social responsibility. Perhaps it is a reflection upon the early biblical 'Love thy 

neighbour' idiom. Or again, the basis upon which our parliamentary, judicial and 

schooling systems were based - a respect for the rights of humankind, for each others' 

values and beliefs, and to not interfere with those rights. That the right to an education 

be so conducted as to not to interfere with the learner's well-being, but so as to nunure 

and promote this welfare as much as possible. By doing this, the teacher is 

demonstrating sympathy and reasoning, control and order in the teacher-pupil 

relationship, and both panies therefore gain subsequent respect (Smith, pp.93-105). 

And parents have greater confidence in the school as a community body, responsible 

and cooperative in the nurture of their child. Poole summarised the feeling somewhat 

prosaically, yet deliberately simplistically, when he commented, "Teachers have a 

fundamental mandate to fulfil a parent's nai've trust: 'Hey, it's safe to send our kids to 

school."' 



Chapter Six 

TEACHING RESOURCES 

Sub-hypothesis (k) states: 

Appropriate curricular materials exist around Australia, suitable for implementation 
in Northern Territory schools. 

In response to this hypothesis that there existed a number of approriate curriculum 

materials concerning the relationship between Health/Physical Education and solar

or heat-related illnesses, this chapter recounts a search undertaken around Australia 

to look for and list such materials. This search was conducted as a result of the 

developing concerns shown throughout this research about the need to educate 

students in protective measures, as a result of the survey findings, and as there was 

little evidence to suggest that formal advice and policy had been provided in schools 

for guidance and direction. 

These include cancer, specifically skin cancer. A number of sources were sought 

during the time of writing (1991-92) to investigate the existence, availability and 

suitability of such materials, which could be considered curricular materials, 

appropriate for use in instruction in schools. 

The Education Officer for Health and Drug Education from the Northern Territory 

Department of Education stated that no skin cancer and 'sunsafe' educational 

materials were available from the Northern Territory Department of Education, nor 

did they have any such materials in their possession. Materials from other states 

were available from the Northern Territory Anti Cancer Foundation, and had been 

used by some schools acting upon their initiative, rather than from any directive or 

guidance from the Department. A number of primary school principals and councils 

had taken the initiative in finding out about what were safe daylight practices and 

strategies. Some of these schools had successfully incorporated a 'no hat no play' 

policy into the everyday program of school activities. 

According to this Education Officer no effort had been made by any Northern 

Territory secondary schools to attempt sunsafe teaching or to investigate and 
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implement any sunsafe protective strategies, apart from the erection of shade cloths 

around schools' yards, or the capital development of gymnasiums. These in 

themselves are major planning and financial commitments for schools, but slowly 

more schools are endeavouring to provide such facilities, as government funding is 

made available. 

Pursuant to these concerns about the dearth of materials available in the Northern 

Territory, inquiries were directed by letter or telephone to the Education Officer of 

each state's Anti Cancer office. The background to the production of the materials 

was discussed with the officer, and an understanding sought to the needs and 

activities of the councils in specific states and regions. 

A number of resource materials specifically produced for implementation in school 

instruction have been written and developed by officers in Anti Cancer Councils or 

Foundations in state offices around Australia. Each provides the other with copies of 

its publications, which are usually made available for hire and examination. The 

production of these materials takes place under the supervision of an Education 

Officer, usually a qualified teacher with specialisation in Science or Health, who has 

been seconded to or employed by the various Cancer Councils or Foundations. This 

supervisor convenes a meeting of allied teaching and medical professionals, who 

discuss the requirements for putting together a teaching resource for their targeted 

learning group. The drafted materials are taken by the contributing teaching 

committee and trialed in their own (and other) schools. 

Materials from Specific States 

The Anti Cancer Council of Victoria 

The Anti Cancer Council of Victoria (ACCV) is a large and active group, and has 

achieved significant levels of published research into skin cancer in Australian 

populations. As well as its leading role in research in oncology, epidemiology and 

related fields of medicine and disease, it also has initiated important public and 

community health programs, such as the well-known "Slip! Slop! Slap!" campaign, 

widely published in the media since the mid-eighties. Members of the medical 

research component of the Council frequently publish findings, especially in the 

'Medical Journal of Australia' and 'Cancer Forum'. These findings are often made 

available to the general public as easily read articles in popular household weekly 
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tabloids. This is allegedly an effective method of 'getting the message across' into 

households, especially where mothers with young families are the prime consumer of 

this most essential advisory 'product'. 

The materials provided by the ACCV' s  Education Officer was prepared by 

experienced teachers and advisers, with content and methodology primarily 

appropriate for the Victorian region. Yet, it would not be difficult for the materials to 

be used as the basis for instruction anywhere else in Australia, with minimal changes. 

Funher but not major changes could enable their provision for overseas use. 

Agreement with and recognition of cultural differences would need to be 

incorporated into such a translation, such as for the Northern Territory. 

The set is clearly "a teaching resource" according the sub-title on the books' front 

covers. It consists of a soft cover book for each area; one for preschools, one for 

primary. one for post-primary, and "a skin cancer prevention strategy for school 

councils', a similarly formatted book with information directed specifically at 

schools· councils. Further, a twenty minute video and accompanying resource 

booklet called 'Saving Our Skins', again produced by the ACCV, is an additional 

effective information and instructional resource, especially for secondary classes, but 

in trialing it was found to be quite successful with upper primary classes, also. 

The workbooks are provided at no cost, and it is published so that one set would be 

similarly provided to each school in Victoria. The video is available for thirty dollars 

(1992). 

The materials provided by the ACCV are instructional workbooks. At the school

aged levels the three books contain exercises, activities and games, photocopiable to 

form master sheets and designed to provide students with basic knowledge about 

careful participation in the outdoors during the day. The books are appropriately 

graded in increasingly difficult levels of complexity and understanding. Teachers 

would be expected to select pages for their class' use, from the small range available 

in the book. Supponing this is information essential for advising teachers with 

adequate backup knowledge, for their own personal and professional awareness. 

Following is a brief critique of each book's contents. 

The Preschool Teaching Resource - 'Everyone Everywhere's Covered in Skin', has 

been prepared by S Noy, Education Unit, ACCV, and R Coulson, School of Early 

Childhood Studies, University of Melbourne. The publication date is not printed, but 
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it it most likely to be 1989. It is very much a teacher's resource, as there is no 

expectation for children at this level to be able to read from it. Suggestions for 

exploratory activities dealing with learning about skin are detailed. For instance, 

appearance, touch, temperature, things that harm or protect the skin, the nature and 

experience of summertime, and protective coverings of various other creatures 

compared with our need for a body covering. Further topics look at light and shade, 

glare, sunlight, protecting the skin from the sun, time of day, clothing and hats, and 

creating shade. Finally, the use of sunscreens is covered. Background information is 

provided for the teacher to support each of these themes, as well as to develop a 

sound data set for the teacher's own general knowledge on the topic. A substantial 

list of available resources is appended, including books, videos, posters, cassettes and 

brochures. 

It is a useful handbook for teachers of preschool children, in developing 'sun smart' 

attitudes. 

The Primary Teaching Resource is titled 'Living With Sunshine', and was compiled 

by the ACCV's Education Officer, L Johnson; it was published in 1988. Again, this 

is not a structured book, which needs to be followed rigidly, but rather is a collection 

of activities and ideas available to a primary class teacher, as selected according to 

apparent needs. In the Introduction the statement is made 

The activities and ideas are designed to help students make reasoned personal choices 
on an understanding of the following: 
• What skin is 
• The need for protection 
• The effect of sunlight on skin 
• Ways to protect the skin from the sun. 

The book contains advice, legend-style stories, poetry, student-directed activities, 

student journal and response type activities, and social science type activities. Word 

puzzles and games, jingles, applied maths, health, social issues, language - in short, a 

multi-disciplinary approach to presenting the theme to middle and upper primary 

children. 

To conclude the booklet teachers are once again provided with a concise but clear 

description of background information relevant to the topic of 'Sun and Skin'. 

The Post-Primary Teaching Resource, 'Be Sun smart', compiled also by L Johnson in 

1989, provides the most comprehensive variety of material and activities, catering 
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for especially junior secondary students. Yet there would be little difficulty in 

availing of some of these resources as bases for senior secondary students, also. 

Following the necessary provision of background information about skin cancer, a 

page of some common questions with answers about this topic is provided. The 

book contains some eighty-seven pages, compared with fifteen and fifty in the 

others, and is divided into three main sections. First are Personal Development Units 

• Being Myself 
• Safe Practices for Skin 
• Association With Others 
• A Consuming Society. 

Social Issues Units contain 

• The Tanning Temptation 
• Life in the Sun Down Under 
• World 'Hot Spots' 
• Skin Cancer and Me. 

The largest section is comprised of Science and Technology Units. This includes 

• Skin the Largest Organ of the Body 
• Tile Ozone Layer 
• Adaptations - Skin and Survival 
• S W'ISCI'eens 
• Shade - The Skin Kindness Principle. 

The items throughout are multifarious, and well chosen for adolescents. They 

include interactive and stimulating activities, as well as providing opportunities for 

challenging students' ways of thinking and generating ideas. It is a major objective 

of the ACCV and its materials and methodology that the information taught and 

shared leads students to decide for themselves to choose sun safe practices and habits. 

It would be preferable to concentrate lessons or a unit comprising a series of lessons 

solely on sunsafe sessions. due to the perceived need to provide specific and clear 

teaching experiences upon this topic. It would however be quite within the capacity 

of teachers of Physical Education, Health. Science or SACE (in the Northern 

Territory. Social and Cultural Education) to incorporate any or all parts of this 

syllabus into their programs as follow-up sessions. They could be incorporated 

throughout their courses either by section or unit, or the whole program. There is 

enough flexibility afforded by its simplicity, to enable its use in a number of ways. 
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The last booklet in this series is written for schools' councils, as its name suggests, 'A 

Skin Cancer Prevention Strategy for School Councils'. A representative group of 

personnel from the ACCV flrst developed the booklet in 1989, and a second edition 

has already been made available in 1990. 

It does not look at nor attempt to discuss at length the ethics or reasons for seeking to 

present the problem; rather, it categorically states that the book contains "guidelines 

and suggestions for a SunSmart School policy which will promote the prevention of 

skin cancer, a potentially life-threatening disease" (p.6). 

It sets out specific Goals for a SunSmart School: 

To increase student and community awareness of skin cancer risks and of practical 
means of protection. 
To develop strategies which encourage responsible decision-making about skin 
protection. 
To work towards a school environment which provides shade for students and 
teachers. 
To encourage students and teachers to wear protective clothing and hats for outdoor 
activities and at high-risk times, eg during sport, lunchtimes, school camps and 
excursions (p.6). 

It continues to explain how to go about implementing a Skin Cancer Prevention for 

the council's school, and shares what some schools are already doing, listing 

examples of activities undertaken by various schools throughout Victoria. 

Information for a school's newsletter are also appended to the resource. 

More offers of free resources are listed at the back of the booklet. 

The 'Saving Our Skins' video features a Year 10 girl and boy who follow through a 

personal encounter with a suspected skin cancer, plus an investigation into the 

cancers' effects on the community, as part of a school project. They survey 

prevalent attitudes among kids in their school concerning tanning, clothing styles, 

the use of protective measures, the influence of media pressures, the incidence of 

skin cancer in Australian population groups, and so on. It is an entertaining little 

vignette, as well as 'packing in' a considerable amount of direct information in  

appropriately formatted and expressed terms for pupils of this age group. 

The accompanying handbook is very much understated, but its effectiveness for 

teachers is excellent in the clarity, information and data provided, plus further 

suggested activities for secondary students, including the list of activities and events 

already successfully created and tried by participating Victorian schools. 
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The New South Wales Cancer Council 

The most comprehensive range of materials and support material has been provided 

by the New South Wales State Cancer Council. In 1986 the Council published what 

is possibly the largest teaching resource project in and for Australian schools about 

cancer, including skin cancer. The major resource consists of two secondary school 

folders. The first is 'Cancer Education: A Resource for Science Teachers',  and the 

second is 'Cancer Education: A Resource for Health Teachers'.  

It  may be argued that while these resources are specifically targeted and therefore 

limited to these disciplines, nevertheless their very comprehensiveness would allow 

them to, again, be considered to provide a broad scope as a resource for teachers. 

They take the form of comprehensive folders of various resources, which include 

background and quite recent (1975-84) information about cancer, applicable to 

science or health education as appropriate, but with a major shared body of essential 

information common to both. A run-down of the Contents of both Resources 

provides the scope of what they cover. 

Cancer Education: A Resource for Science Teachers (R Dircks, School Projects 
Officer (Science), NSW Cancer Council, 1986) 
1. Introduction 
2. How to Use This Resource 
3. Objectives 
4. Background Information About Cancer 
5. Figures About Cancer 
6. Illustrations for Classroom Use 
7. Activities and Practical Work 
8. Games 
9. Discussion Topics 
10. Films and Videos 
11 .  Film and Video Worksheets 
12. Slides 
13. Posters and Other Resources 
14. Useful Organisations 
15. Defmitions 
16. Resource Bibliography 
17. Assessment 
18. Suggested Pre-test Items 
19. Cancer and the Science 7-10 Syllabus 
20. Senior Science Syllabuses 
21. Cancer and Body Systems 
22. Tobacco Smoking 
23. Cancer, Lifestyle, and the Environment 
24. How to Cope with Student Questions 
25. Suggested Items for Casual Relief Teachers 
26. Maintaining This Resource 
27. References 
28. Index 
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It may be seen in this contents list that there are clear attempts to relate to and 

integrate with existing Science Syllabus requirements for New South Wales. This 

would make the Resource relevant and useful in schools both from the educational 

and curricular goals perspective as well as from the preventative health and well

being perspective. 

Cancer Education: A Resource for Health Teachers (Ann McClintock, School Projects 
Officer (Health), NSW Cancer Council, 1986) 
l .  What is Cancer Education? 
2. What is Cancer? 
3. Glossary 
4. Overhead Transparencies 
5. Programming for Cancer Education 
6. Growth and Development 
7. The Peer Group 
8. Mental Health 
9. Safety 
10. Societal Responsibility 
11.  The Family Group 
12. Healthy Lifestyle 
13. Consumer Health 
14. Drug Use and Abuse 
15. Nutrition 
16. Bibliography and References 

The contents of this Resource document have been purposefully aligned alongside 

the NSW Secondary Health Education Syllabus for Years 7 to 10. It clearly offers 

substantial scope for covering related and relevant topics within the genre, including 

skin cancer as a negative part of the physiological response to the adolescent 

lifestyle. The Resources give evidence of a capacity for possible integration into a 

number of junior secondary, senior secondary, as well as early tertiary education 

activities, in areas such as Health Education, Biology, General Science, Social Issues 

and Perspectives, even English. These augur well for its availability to a range of 

educational activities, including special 'one off' sessions for relief teachers. (fhese 

are appropriately prefaced: "Lessons about cancer given by relief teachers should not 

be permitted until the relief teacher or another member of staff has ascertained if any 

member of the class has a close relative or friend suffering from cancer." (p.25-1)). 

While written in New South Wales for students predominantly in New South Wales 

schools, there would be little difficulty in incorporating the Resources into the 

Northern Territory Department of Education's Junior Secondary (8-10) Core 

Curriculum, and the Northern Territory Board of Studies' Senior Secondary courses, 

including those conducted under the auspices of the South Australian Certificate of 

Education (SACE). These are noted in the 'Outcomes' Chapter. 
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The Resources provide a broad knowledge base concerning issues and facts about 

cancer, its physiological, health and related influences upon individuals and groups 

within society. The importance of such knowledge base is cemented in the statistic 

that cancer ranks (according to the population age group) between second, third and 

founh as the cause of death in Australia (p.5-23). 

A major section of each Resource is dedicated to a collection of well presented 

overhead projection transparencies. These include photographs reproduced from 

American Cancer Society publications. Other transparencies include lesson note 

outlines, charts, tables and diagrams. All material has follow-up exercises and 

suggested assessment components. 

Through suggested teaching strategies the opportunity is put in place for skin cancer, 

as an example of a significant human disease, to be discussed in relation to other 

forms of cancer, and its place in terms of geography, history, society, culture, 

lifestyle, fashion, and behaviour. These are set in motion through a variety of 

discussion topics, introduced with the comment that: "Discussion with peer groups 

often helps in the process of modifying attitudes" (p.9-l ). A selection of the topics 

put forward include: 

Why is there a need for education about cancer? 
Noel Coward wrote 'Mad dogs and Englishmen go out in the noonday sun.' Explain 
the implication of this sentence. 
Suggest reasons why many people are more frightened of cancer than they are of heart 
attacks or road accidents. 
What is the dictionary meaning of the verb "to tan"? Because of this meaning, do you 
think suntan is a good term? 
What can be done to reduce the risk of cancer: 
a) At the individual level? d) In NSW? 
b) In your school? e) In Australia? 
c) In your local area? f) Worldwide? 

From this last question there arises the alleged prime reason for the need for and 

existence of curricular materials in cancer education, and supportive policies in 

schools. Schools are just about the largest and most consistent community institution 

where the instruction of such information can be undertaken. The desired learning 

outcome is that each learner will be able to demonstrate an intrinsic and useful 

change or modification in behaviour and attitude, towards an increasingly sunsafe 

attitude, especially in a region such as the Northern Territory with potential for a high 

likelihood of incurring a solar-induced illness. 
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The writers of the Resources provide a list of available films, videos and slides, and 

supplements this with an outline of a worksheet for each media presentation. 

For assessment the Science Teacher Resource provides a list of possible items, in 
order to test knowledge and content. These allow for grading of incremented 

responses by junior secondary students through to senior secondary students 

provided for under the assessments. The Health Teachers Resource provides no 

specific format for assessment. 

This very useful resource is one of several publications originating from other states 

available for borrowing and use by teachers through the Northern Territory Anti 

Cancer Foundation. But, as noted earlier, they are not available from any other 

source. 

Other support material are provided by the NSW Cancer Council, in a simply 

formatted package, contained in a folder. This material, titled 'SunSmart Advice for 

Schools', has been put together "in support of Department of School Education 

Memorandum to School Principals 90.027 (S.Ol8) Student Welfare: Protection from 

the Sun". These include letters from the Executive Director to the Principal of each 

New South Wales school, encouraging and providing strategies for the formation of 

SunSmart policies for application in schools. Pamphlets addressed to school 

community members target and suggest what particular members can do, and why: 

"Why is skin protection so important?" "Six strategies for better sun protection." 

"Tips for teachers." "What can parents do?" Learning about skin protection." 

Included by the Cancer Council is 'A Sample SunSmart Policy for Secondary 

Schools'. This document makes clear and strong recommendations concerning 

'Implementation Strategies for Skin Protection'. General skin-protection strategies 

are suggested, as well as strategies for the Physical Education Program. A nineteen 

page booklet, 'SunSmart Information and Support Material', provides relevant 

background data and rationale for the issuing of the formal departmental 

memorandum, 'New South Wales Department of School Education, Memorandum to 

School Principals, February 1990, 90.027 (S.018) Student Welfare: Protection from 

the Sun'. To complete the package a colourful brochure cataloguing protective 

devices is provided, together with a price-list. These include a complete range of 

sizes in sunglasses, hats, 15+ sunscreen, 'ultrashirts' (and thematic stationery). 
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Points inherent in these interstate materials are picked up and discussed in detail in 

Chapter 8 'Outcomes', concerning their relevance and applicability and suitability for 

schools in the Northern Territory. 

Queensland Cancer Fund 

The Queensland Cancer Fund is a very large organisation, with a history of 

comprehensive research into the epidemiology and biology of skin cancer. The 

amount of material available for use in schools, however, is not as large as those 

noted for previous states. Materials provided by Victoria and New South Wales are 

now acknowledged by Education Officers from Cancer Councils and Foundations 

from the other states as the major resources on the topic for use around Australia. 

Examples of the schools resource provided by the Queensland Cancer Fund 

Education Officer takes the form of a small kit of worksheets and activity sheets 

supported by background information for the teacher. Called 'A Skin Care Kit for 

Primary Schools', it has been produced the Queensland Cancer Fund in association 

with the Department of Education, Queensland. No date of publication is available. 

It is divided into teaching resources for three year levels: Years 1 ,  2 and 3, Years 4 

and 5, and Years 6 and 7. Much of the content and presentation parallels that of the 

Anti Cancer Council of Victoria's teaching resources, as a simplified version. 

The statement is made on the resources cover that the kit's lesson plans are "based on 

information contained in the Queensland Health Education Curriculum Guide - Years 

1 - 7, 1980." 

Anti-Cancer Foundation of the Universities of South Australia 

Some simple materials were produced jointly in 1982 by the Anti-Cancer Foundation 

of the Universities of South Australia and the South Australian Health Commission 

for primary schools. They have not produced any further materials since then as they 

use materials produced interstate, notably those from Victoria and New South Wales. 

Tasmania, and Western Australia 

The Tasmanian Cancer Committee has put together a simple typed package of 

resource material dated 1988, and printed it under the auspices of the Tasmania 

Education Department. It summarises and uses selected materials from the Anti-
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Cancer Council of Victoria, dividing its presentation into Background Notes, then 

instructional materials for Primary and Secondary levels. 

While no materials were forthcoming from the Western Australian Cancer 

Foundation, that group similarly advises the use of interstate material in instructional 

programs. 

The Northern Territory Anti-Cancer Foundation 

This foundation has produced a small series of brochures and fact sheets, but relies 

primarily on the resources available through the larger offices interstate. Nothing has 

been written specifically with the possible consequences of the Northern Territory's 

intense climate in mind. 

The case is argued in Chapter Five 'Ethical, Moral and Legal Issues' that 

increasingly the role and responsibility for teaching about personal and public health 

is becoming, desirably or otherwise, that of classroom teachers. As discussed in that 

chapter, the implications provide some concern for society in general, moreso 

especially for the growing and developing individuals in schools, as well as for the 

teachers and administrators. But the reality of it means that both direct teaching and 

the way children perceive the 'real world' through adult images, notably their 

teachers, must contain strong themes of self-care and self-respect, and care and 

respect for others, not only just friends, if a continually healthy perspective of the 

community, and the world, is to be portrayed. Underlying values and beliefs 

transmitted through materials and methods used for teaching, and actual practice and 

demonstration are all important to ensure adequate and safe precautionary practices 

are undertaken by the learners themselves at all times, no matter what or where the 

occasion. 

Learning experiences undertaken in schools then, both in formal sessions as well as 

in informal unplanned events, have an important impact and value to the child. It has 

been argued that teachers and parents have a shared responsibility, to demonstrate 

through modelling good health practices and habits. 'Do as I do', as well as 'Do as I 

say'. The provision of worthwhile teaching materials such as those reviewed above, 

with well researched background and content and methods, appropriate for transferral 

of good health practices, are a suitable and notable starting point in today's 

educational and social setting. 
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The hypothesis is therefore proved, that suitable materials do exist in various forms 

in some states, but not yet in the Northern Territory Department of Education. 

Trlsllng Cu"lculum Materials 

As an attempt at evaluating the material in a more concrete fashion, I took the 

opportunity to trial examples of the instructional material available, as noted in the 

earlier section of this chapter. I was requested by a deputy principal responsible for 

the primary section of a non-government school in Darwin to present the middle and 

upper primary classes of the school with lessons in sun safe issues using this 

material. 

During May and June 1991 two lessons per class were conducted in Years 4, 5, 6 and 

7. as well as some composite classes in these levels. Background sessions were 

conducted, including the use of resources about radiation and its effects on human 

tissue. This was portrayed by directing ultraviolet light on fluorescent crystals in a 

variety of rocks, and observing the invisible light's ability to stimulate luminosity in 

the apparently inert piece of stone. This was a graphic illustration to show that most 

radiation exists in non-visible forms, as well as visible forms. 

This was followed by placing various common materials, such as paper and plastic, 

out in the sun for several days, and their rates of deterioration noted. The contrasts 

between synthetic matter and organic matter were noted, and the conclusion drawn 

that the consequences of exposure to invisible radiation is certainly measurable even 

in a relatively brief period of time. 

According to the Year level, selected materials were chosen from the resources and 

multiple copies made for each student. These were used for follow-up activities, for 

student interaction, discussion, and reinforcement. Materials were kept within the 

students' Health Education workbooks, as being the most appropriate place. 

Year 8, 9 and 10 classes were shown the 'Saving Our Skins' video, and activities 

included in this ACCV production were presented in the limited time available. 

These included undertaking discussions or debates on social and peer issues relating 

to popular images, including fashion and appearance, and school uniforms. The 

video was ample stimulus for lengthy discussions on the theme, including the 

volunteering of personal or family histories, and the eliciting of student responses as 

to the development of suitable protective strategies to cope with these events. 
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Conclusion 

There is an adequate availability of useful resources for teaching and instruction in 

schools, at all year and age levels, within the Australian context. The selection of 

resources are not extensive. Their availability in the Northern Territory is minimal. 

Their applicability to the Northern Territory setting would depend on the creativity 

and resourcefulness of the individual teacher. Not all schools have the accessibility 

of resources from libraries, the university, research institutions, or other offices such 

as those in the Darwin region. 

The problem of adolescent behavioural responses to solar actinic radiation is 

widespread, not confined to one region only. The tone of the resources have a 

distinct focus on it being a problem for fair-skinned children of European origin. But 

as may be noted in Chapters One and Three, no race is immune from this radiation. 

As noted in Chapter Three, members of racial groups resident in the Northern 

Territory region which exhibit darker skin, may have far greater natural quantities of 

protective melanin in their skins, which absorb solar radiation. Aboriginal reports of 

MMs and NMSCs have been recorded, but at considerably reduced rates than that of 

Non-aboriginals. Many of these resources could be usefully redeveloped with a 

broader multicultural base and tone to its presentation. This will be discussed further 

in the next chapter, 'Outcomes'. 



Chapter Seven 

TOOLS OF INQUIRY: RESEARCH METHODOLOGY 

This chapter undertakes to present how this study was put together, and the design 

developed for its structure. It reviews the research tool and methodologies employed, 

and considers these methodologies in the light of various research procedures utilised 

in educational research to and at this time. It will relate trips undertaken, which 

enabled a fuller and clearer picture of the inquiry to be undertaken and constructed. 

The physical presence of the researcher in a place or institution where related 

research could have been undertaken would enable direct first hand communication 

with the expertise of the people in that place. Possible parallels could be drawn to the 

Northern Territory region. Personal, professional libraries could be accessed in situ, 
containing material not available elsewhere through libraries or databases. 

As is  often the case it has not been a straightforward task undertaking the research. 

The field is a relatively new. It has been important to reach out from this institution 

into a broader research environment in order to gain access to essential sources and 

data not immediately available. As this took place, a useful network of sources 

developed. These included resources and personnel in many professional areas, each 

of which were able to contribute effectively to the research, centred within the 

Faculty of Education at the Northern Territory University. Eventually this 

networking reached out overseas, and the study became one with a major global 

outlook, yet focussing on specific needs within schools in the Northern Territory. 

As considerations for the research development were taking place, what data would 

be required, to demonstrate and support the inquiry, and subsequently what 

hypotheses could be formed? The nature of the choice of data, why and how chosen, 

will be considered here, together with a discussion concerning data appropriateness, 

reliability and validity. 

A Multidisciplinary Approach 

A number of disciplines of learning would need to be accessed, in order to put the 

study together. Studies of selected areas of these form the literature bases of the 

second to sixth chapters. For Chapter Two they are geography, incorporating 
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climatology, meteorology, and elements of atmospheric physics. In Chapter Three 

the contributory disciplines have a predominantly public health focus, and include 

physiology, especially dermatology and oncology, behavioural psychology and 

epidemiology. Chapter Four revolves around historical accounts of curricular 

development. Chapter Five requires an historical and legal analysis of issues 

concerning the safety delivery of educational programs, where the 'duty of care' may 

be broached. 

Based upon access to the listed disciplines, Chapter Six considers a review of 

instructional materials available as resources for schools. 

A Conceptual Framework for the Research Design 

The multidisciplinary nature of this research activity has been considered above and at 

various other points throughout this text. Several areas of science or education have 

contributed by means of networking to the essential body of knowledge incorporated 

into this work. Binding the parts together is the central concept of the macro-context 

of curriculum deliberation (Schwab 1969, cited in Cavanagh 1991). This may be 

explained as curriculum being those activities undertaken in schools central to the 

child's learning, at various levels: political, economic, social, philosophical levels. 

As Fielding and Cavanagh state (1983, pp.17 -19), "a curriculum is an educational 

plan . . .  [which] is  an organisation of the means of attaining educational goals." 

(Brackets added.) The macro-context is that context in which the child exists and 

learns. That learning is coloured by the influences, concepts, stresses, emphases and 

perceptions which give it quality and perhaps even uniqueness. These are reflective 

of the culture, society and community in which the child lives, plays and learns. 

Through these the teacher in that school provides activities reflective of that 

community. 

It has been hypothesised that where that school is physically located plays a 

significant role in the preconceptions and placement of the school within its macro

context. The curriculum which the school presents ought to contain and reflect those 

qualities which are suited to and appropriate to its existence. It has been argued 

therefore, especially in Chapter Four, that elements of macro-conceptual awareness 

fall short of the mark in Physical Education curriculum development in the Northern 

Territory, in the developmental stages as well as in the implementation stages. Later 
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in this chapter it is discussed that curriculum development in this subject area may 

allegedly have not been conclusive in the reflective stages of evaluation and 

modification stages. 

The micro-context presents the inner workings of the school, its personalities, those 

values and beliefs espoused by the school as being those most appropriate to 

providing direction and futures for th.e school and its students and staff. 

Research Tools and Activity Overview 

A variety of research tools were used to assist in establishing a picture generated by 

the hypotheses of the alleged problem of climate as being of considerable concern to 

adolescent health in the Northern Territory. These were activities established 

whereby answers were sought to the general questions: 

Is there a problem of adolescent health in Northern Territory schools, related to the 
region's heat and exposure to the sun? 
Has this been considered in curricular developmental activities in the past? 
What are the responsibilities of Education Departmental authorities. and school 
authorities. in this situation? 

Specific areas of concern were drawn out of these general questions, and form the 

hypotheses and sub-hypotheses presented in the Introduction, and which are again 

considered in the Outcomes chapter. 

The conceptual framework for the study could be presented schematically, as a 

paradigm upon which the study's structure and text have been developed. A 

paradigm is described by the Macquarie Dictionary as being a display in fixed 

arrangement of a set of all forms containing a particular element. In a study such as 

this, this paradigm is constituted of a set of concepts. Within this framework the 

following research paradigm is conceived, and has been presented earlier in the 

Introduction. 



I 

RESEARCH METHODOLOGY 

QUANTITATIVE ANALYSIS 

By means of 

forms the CONCEPTIJAL FRAMEWORK 
Chapter Headings 

Personal Statement and Purpose 

SURVEY Ch 1: Problem of Adolescent Health 

in NT Schools 

:r. 
!) 
u .... 
c 

(/) 
>.. ,_ 
c: E · ;:: 

c.. 

<I) 
v u ... 
::: 
0 

(/) 
c 
c: 

"0 
c 
c u C) 

(/) 

PROBLEMS FOR 
RESEARCH AND 
INVESTIGATION: 

Hypotheses 

By means of 

u 
QUALITATIVE ANALYSIS LITERATURE REVIEW 
Departmental Documents � Ch 2:Geography: 

Location and 
Climate 

r= Local � Ch 3:Adolescents' 
Interviews Interstate Responses 

Correspondence 
Telephone � Ch 4:Development 

of Physical 

ru Education 
oumals Curriculum 

r� Magazines 
Newspapers Ch 5:Ethical, Moral 

and Legal 
(ERIC Issues 

Databases Medline 
Sportscan Ch 6:Curriculum 

Materials 

Figure 1: Conceptual Research Framework for the Study. 

� 

� <I) 
<r. c 
v 0 E ·.::: 
0 I'S 
u "'  

� c 
::: v O E  

oo E  
..c O  u �  � 

188 



189 

Starting Points: An Argument for 'Intuitionism' 

The study commenced from a subjective perspective, which has been expressed in the 

'Personal Statement'. It became evident that there could be outcomes useful to 

teachers in schools, and useful especially to the children in the schools, if a sound 

understanding could be gained pertaining to the effects, if any, of the climate upon the 

learning activities being undertaken in the schools. 

The term 'transitory notions' has been chosen, as a means of expressing the 

subjective feelings of concern, which implies anxiety and an expression of 

discomfort. These may be immediately allied to the reduction in quality or inhibition 

of educational delivery in school activities. 

'Notions' are defined by Macquarie as being "an imperfect conception or idea of 

something; an opinion, view or belief'. It develops from a personal point of view, a 

subjective feeling held by and from within oneself. 'Intuition' is presented by 

Macquarie as being a "direct perception of truths, facts, independently of any 

reasoning process; an immediate cognition of of an object not inferred or or 

determined by a previous cognition of the same object". 

Degenhardt ( 1982, p . l )  discusses the place of 'notions ',  which may also be 

considered to have similar roots as 'intuition'.  While he gives credence to intuitions 

as being of value to educational research (p.7), he clarifies their place in the 

procedural priorities of the research. 

The claim that our intuitions give us objective knowledge is not a clajm about 
subjective feelings or personal preferences. Intuitionism need not postulate some 
mysterious power of knowing, or non-sensory perception. Rather, it holds that, 
unless things go wrong, we can all know what things are good and bad because their 
goodness or badness are self-evident qualities to be seen by all. 

Degenhardt argues that "the value of these activities is simply there, lying in them 

and waiting to be seen" (p.7). 

The argument noted here in the first of these statements, allied with the purpose of 

this study, is that there is an alleged 'badness' quality sensed within the subjective 

feelings of participating in physical activity outdoors. The research in pursuit of 

finding out about this undesirable quality has therefore justification in itself. 

According to Degenhardt's second argument, it may be simply stated that the 

awareness of the possibility of a research actvitiy is ample justification in itself to 

commence deliberations and undertake practical research. 
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Degenhardt (p.8) considers Moore's (1960) argument, and asserts that the kinds of 

actions we ought to perform in support of those kinds of things which ought to exist 

for their own sakes, may be intuited, indeed "only by intuition". 

What were needed to substantiate these essentially transitory notions? A variety of 

research procedures would be required to gain access to existing data. Where these 

were considered to be inadequate in fulfilling the needs of the inquiry, then 

mechanisms would need to be put in place in order to find out whether indeed there 

was or was not cause for concern. 

Notions, or intuition, can allegedly claim the credit as being the starting points from 

which much development and growth in our society has issued. But increasing 

credibility and confidence with these ideas by society must be asserted empirically. 

Truth in this contemporary society is based less and less on the trust that in ages past 

once existed with the status of being mature, or aged, and experienced, or inherited 

through social and genetic classes. Technocracy (the powers of today's 

technologically-oriented society) demands evidence demonstrable by experts and 

specialists. It is asked, "Were there specialists in an associated or allied field of study 

who had undertaken research in the field? Who are they, and what findings and 

conclusions had they formed?" 

Upon the conclusion of this study, and in the light of the published findings from the 

literature search, how would this particular study be most usefully applied? As a 

major purpose and goal of the research activity, how would its use of existing 

knowledge in the literature contribute to the positive advancement of education in 

Northern Territory schools? The major task of this particular inquiry, and the 

essential foundation for any continuing project, would be to undertake investigations 

into any work done by similarly-minded others; or at least, to find out about 

contributory works which would relate to this specific thesis. 

QUANTITIVE ANALYSIS 

Schools' Survey 

A survey was carried out in Northern Territory high schools. This was done with the 

assistance of a professional group on site within the schools. To assist in presenting 

the results of this survey access was gained to various forms of advice concerning 

statistical collection and presentation. 
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A statistical summary was developed, constructed by means of a computer spread

sheet, has been a useful aid in collecting and collating, demonstrating and illustrating 

the incidence of sun- and heat-related illness in Northern Territory school children. 

In providing such data, there is  significant value in being able to utilise this 

quantitative tool to more clearly portray data of importance to the research. 

The methods used and the results of the survey obtained form the first chapter of the 

thesis. 

Background to Developing the Survey 

The starting point was to conduct inquiries to ascertain as well as possible if any 

similar studies had been carried out in Northern Territory schools, or were under way, 

considering the supposedly concerning situation. Approaches of inquiry were made 

to the Secretary for the Department of Education, the Minister for Education, the 

Secretary for the Department of Health together with the Director of the Health 

Promotions Office, the Director of the Northern Territory Cancer Foundation, and the 

Public Relations and Academic Officer of the Menzies School of Health Research. 

At that time Senior Education personnel expressed (in very general terms) the feeling 

that there was value in the proposed study. The consensus was that there was indeed 

a consciousness of the difficult, often uncomfortable nature of the environment, but 

that only a little was known about the effects of climate upon children's participation 

in outdoors physical activity, and that a great deal more information was needed. 

However, not being a government employee, there was little that could be done at 

that time to assist in supporting the research activity. This would, however, be 

redressed in a number of ways a little later in the project. 

The Menzies School personnel, and also to some extent the Health Secretary, 

expressed with some surprise that it was unusual that an Education research student 

was undertaking this investigation, and not a medical or community or public health 

student. The discussions with the senior Health officials stated that it would not be 

possible to access information pertaining to the numbers of cancers occurring in the 

Northern Territory. The inquiry had been forwarded as to ways of ascertaining 

numbers of children with potential heat- or solar-related illnesses. It was determined 

as being unsuitable to impose any form of survey upon already heavily work-ladened 

general practitioners. 
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The question followed where then could data be obtained about the incidence of such 

illnesses occurring in schools? What tool could be used to gather this information? 

The idea arose that information could be obtained with the assistance of Registered 

Schools Nurses. Subsequently an approach was made to the Coordinator of Schools 

Nurses throughout the Northern Territory. The ensuing discussion resulted in the 

development of a draft questionnaire form which was shared with the Registered 

Nurses at a Territory-wide in-service conference, conducted in June 1990. This draft 

form was then submitted to the Education Department's Superintendent for 

Curriculum and Assessment Branch and his assisting officer. After ascertaining and 

classifying aspects of the form as to its suitability and clarity for use with nurses 

(including having a general practitioner 'with an interest in the area' to certify as to 

the appropriateness and recognition of the choice of terms used in the form), formal 

permission was obtained for it to be distributed and utilised by the Registered Schools 

Nurses as a research instrument in Northern Territory schools. A follow-up meeting 

with nurses was held in May 1991, to clarify any uncertainties, and to encourage the 

continued use of the questionnaire until the end of July in 1 99 1 .  This meeting also 

updated changes in nursing personnel in schools over the 1990-91 Christmas holiday 

break. This showed areas of inconsistency that has been considered in the analysis 

following the presentation of the information. A fuller description and analysis of the 

development, methodology and results of the survey, has been presented earlier, in 

Chapter One. 

The survey and its results were placed at the commencement of the study, as it 

expressed the problem as perceived as existing in Northern Territory schools. 

Satisfaction was sought to fulfil the sense of inquiry, which desired justification, and 

a response by means of this thesis. Do children suffer as a result of the Northern 

Territory's climate in any way, while undertaking physical activities in school? The 

question needed to be asked, and answered. During the daily activities of schooling 

in the Territory it was possible to encounter episodes or instances of children 

becoming ill after participation in some form of physical activity. These needed to be 

recorded. Conducting a survey was the method chosen as a mechanism to ratify and 

support the demonstration of students becoming ill during school hours. 

Why use this fonn of inquiry? From time to time incidences of children becoming ill 

would occur. But the 'hunch' had to be demonstrated empirically, that it was reality 

and not imaginative supposition or reflections of personal bias. The question had to 

be answered in a sound and rational manner, acceptable to academic and 
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administrative personnel, able to satisfy rigorous peer assessment. And ultimately, it 

had to be accepted as sound and persuasive to the community at large, students who 

attend Northern Territory schools, and may possibly be the subject of such an 

occurrence, and their parents, as well as their teachers, principals and school councils. 

Finally, to education department advisers and administrators, and to the leaders and 

members of the broader Northern Territory community and population. 

Were these concerns shared by others? Were there specialists in various allied 

disciplines willing to cooperate in contributing to the study? Already it was apparent 

that this study would not slot neatly into the parameters of any one specific field of 

study in education. Access to available personnel in a variety of workplaces and 

institutions would somehow need to be obtained. 

Problems for Research and Investigation 

As a result of the evidence presented through the survey results, a series of 

hypotheses developed, which would need to be tested against sources from the 

contributing fields of study. The hypotheses have been presented in the Introduction, 

and are reviewed in the Outcomes. 

The ensuing six chapters take up a separate contributory theme, and examine them in 

some detail. These present the results of primary research, and secondary research, 

which contribute to and are undertaken through the area of qualitative analysis. 

QUALITATIVE ANALYSIS 

Primary Sources 

Oral testimony 

Rodwell (1990, pp. l l-12), quoted at length in Chapter Four, discusses the nature of 

research activities, especially in the use of oral testimony as a viable research tool at 

the level of primary source in carrying out investigations into historical aspects of 

educational activities. Oral testimony from a number of people has had to be well 

used as a major source of information in this study. 
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Departmental Documents 

Other primary sources of information i n  the form of departmental documents were 

gained through a variety of avenues. These were crucial to the research as literature 

relevant to the topic was limited in many regards. These included records originating 

from the Northern Territory Department of Education, some memos and documents 

detailing curriculum workshops. 

A search was conducted to find out if there were records pertammg to the 

development of curriculum in Health and Physical Education in the Northern 

Territory Education Department. Approaches were made to the Northern Territory 

Archives, the State Reference Library, and the School Library Services of the 

Northern Territory Library Service. No formal records about curriculum 

development were kept in the former two. The Serials Officer at the latter undertook 

a search of journals and books held by the Department pertaining to such curriculum 

development Some advisory material was found, dealing with the establishment of 

Professional Services upon the establishment of the Northern Territory Government's 

Education Department when taking over from the Commonwealth Government's 

Teaching Service. Nothing could be found relating to safe, healthy learning 

environments, or the undertakings of professional staff to exercise duty of care to 

children. There was no reference to responses to the tropical environment 

A copy of each of the major papers available for public discussion noted in Chapter 

Four, produced by the Northern Territory Department of Education, was available for 

reading at the Djorra-Djagamirri Room of the Library's Special Collection at the 

Northern Territory University. Departmental documents were sought contributing to 

knowledge about the history relating to developments and procedures prior to Self 

Government of the Northern Territory, and curricular and administrative evolvement. 

Written records available as reference were the actual curricular documents of the 

'Catch, Throw, Hit ' n  Kick' series. Letters and Departmental memos were provided 

for perusal, especially by Markey, detailing information about the schedules, 

itineraries and programs for this curricular activity. The determined reason and 

purpose for this activity was spelled out in Eedle's 'The Priorities for the Provision of 

Professional Services to NT Schools 1979- 8 1 '  (1979). Copies of these documents 

were procured from the Office of Local Government's Library Service. 
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Some documents available to the researcher were provided in the discharge of duty as 

a member of the Health and Physical Education Subject Area Committee during 

1988-89, and as teacher responsible for coordinating the teaching of Health and 

Physical Education at a non-government school in Darwin in the period during which 

the collection of research material was necessitated. 

Interviews 

Local and Interstate Interviews 

Interviews were conducted with personnel involved in some aspect of the curriculum 

development activities, or with those with knowledge and expertise in the associated 

fields of climatology, meteorology, community health and medicine. To further 

develop the information base, once an extensive literature search had been 

undertaken, interstate and overseas travel was considered, in order to conduct 

interviews and colloquiums with educational personnel with an interest or 

involvement in the field, in education departments and institutions in regions which 

have climatic conditions similar to the Northern Territory. 

In pursuing a further presentation of these interviews as a crucial part of the research 

methodology, a brief historical account of the research activity ensues. This method 

uses an anecdotal approach, describing the main purpose and content of interviews 

undertaken, including their location. It includes the gist of interviews and discussions 

to investigate the hypotheses under examination. A record of these activities is 

justified by taking reference once again from the discussion earlier in this chapter 

(and in Chapter Four) from Rodwell (1990). 

The starting point was noted in the Background to Developing the Survey, wherein 

initial interviews found little data available for perusal. Therefore the initial intuition 

for the research now had purpose and motivation. 

For Chapter Two: Geography 

The Regional Director for the Bureau of Meteorology in the Northern Territory made 

the resources of the Bureau available for the research, stating that "it is part of the 

Bureau' s  brief to assist in research and information of this kind". Through him, 

access was obtained to a variety of resources within the Bureau's Head Office in 

Melbourne, the collection and collation centre for all meteorological data for the 
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South-east Asia and Pacific region. These resources are in the main senior scientists 

specialising in measuring and researching specific fields of climatology, such as 

ozone, atmospheric physics and meteorological instrumentation. They provided 

current journal articles, along with descriptions of more complex data of relevance 

and importance to this study. Such complex data on atmospheric physics was 

explained in appropriate layman's terms, for clarification. 

The opportunity was made possible to meet the Senior Instruments Officer at the 

meteorological field office located at the Darwin Airport, during the time a Dobson 

Ozone Spectrophotometer was being installed and calibrated. This device would 

complete the network of ozone measuring devices covering the whole of Australasia 

south to the Antarctic. 

Through them, limited access (by telephone) was also gained to the Director of the 

Australian Radiation Laboratories. 

Later communications would provide contacts in the United States, as a later 

component of the research. These officers have offered to assist in future related 

research activities. 

For Chapter Three: Adolescent Responses 

The Surgical Registrar of the Royal Darwin Hospital was approached, as he had 

undertaken some in epidemiological dermatology. While he felt that he could not 

personally provide any assistance to the research, he could nevertheless provide 

access to suitable journal articles, should they become available. Subsequent 

provision and attention was drawn to an issue of 'The Medical Journal of Australia' 

which was to become instrumental in developing a more complete understanding of 

the effect of skin cancer upon Australian populations. From this, the status of racial 

background, with generalised features that world regions present in skin, hair and eye 

colouring, was noted as to how it plays a contributory role in the extent to which 

people demonstrate skin responses to actinic solar radiation. 

Later communications with the Anti Cancer Council of Victoria provided copies of 

informative articles that discussed adolescents, and their attitudes towards the 

disease, its procurement, prognoses and treatment. This body has been willing to 

provide support by way of explanation and discussion throughout the study. 
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The recommendation was made to write to the Director of Programs with the Anti 

Cancer Council of Victoria (ACCV). This recommendation was made by the 

Education Officer of the Northern Territory Anti Cancer Foundation. Members of 

this small but active Darwin office rang the ACCV Director of Programs, informing 

him of this study, and so establishing a footing for professional correspondence and 

inquiry. He is the creator of the well-known 'Slip! Slop! Slap!' media program. A 

number of written and telephone communications were subsequently undertaken with 

the Director, who is the principal author of many articles found in this study and 

elsewhere concerning skin cancer, and the effect of cancer and cancer prevention 

programs throughout Australia. 

Through the Northern Territory Education Officer, information was received that a 

Cancer Register does formally exist in the Northern Territory. It was established in 

1981 for a survey conducted by the Director of Statistical Services Section of the 

Department of Health. This survey was carried out "on a voluntary basis" (Durling 

1989, p.173) from 1981 to 1987, by "notification of cancers [being] made to the NT 
Cancer Registry by NT hospitals, pathologists and private pathology laboratories." 

(Brackets added). Legislation passed in 1989 requires the mandatory registration of 

cancers; this legislation applies however only to pathologists. It is suggested by 

Durling (p.l7 4) that in the latter years of the study there had been "an under

reporting, particularly in The Centre, since a pathology laboratory in Western 

Australia has not been sending reports [to the Statistical Services Section] during the 

last couple of years." (Brackets added). 

Inquiries of a specific nature concerning the effects of the sun on the eyes, especially 

the effects of UVR on eyes, was directed to a research specialist in ophthalmology at 

the University of Sydney. This was undertaken in order to establish as complete an 

understanding as possible the nature of the effects of UVR on the whole of the 

physiology of adolescents residing in the Northern Territory. 

For Chapter Four: Development of Physical Education Curriculum 

Much of what has been recorded in the largely historical record contained in Chapter 

Four, of the historical development of curriculum in Physical Education in the 

Northern Territory, had to be obtained first-hand from personnel involved in the 

developmental activity in the late 1970s. Personal perspectives and viewpoints have 

real value in presenting an activity as being valid and involving personalities, as was 

made clear by Cameron's (1991) reference in Chapter Four. There is a sense of 
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ancient 'oral tradition', by the passing of an oral record through eye witness 

involvement being eventually recorded; many of those involved were able to be 

interviewed, and their points of view compared and contrasted for depth and 

dimension, and accuracy, seeking legitimacy. 

Notes taken during discussions and interviews were drafted, and rough copies of 

these were provided to the interviewee for addition, explanation or alteration as 

required. In this way strategies for reflection and recourse for developing as accurate 

a mind-set as possible were put in place and pursued, in order to present as legitimate 

a record of the developmental process of curricular retrospection as possible. This 

was a difficult task for Chapter Four, where participants in the actual activity being 

recorded were not always readily available, nor in a position to be able to respond 

freely in terms of time and convenience to the request for the opportunity to provide 

their perspective and contribution to the development and course of the curricular 

activity. 

Considerations undertaken during membership of the Health and Physical Education 

Subject Area Conuninee in 1988-89 revealed one or two fellow members who did 

have similar concerns, and the need was expressed for someone to undertake further 

pursuit of the topic, which could be implemented in Northern Territory schools. 

Eventually increasing numbers of fellow teachers, aware of the study under way, 

contributed to its progress and development through support, discussions, and the 

opportunity to share selected elements at professional and association meetings. Peer 

support and reflection was an essential component of the evaluative process in 

determining and corroborating accuracy, objectivity, and useful and pragmatic 

outcomes of the study. 

A number of interviews and discussions were conducted with a former senior 

Education Officer of the time concerning the procedures through which educational 

administrative functions and practice were being transferred from the Commonwealth 

Teaching Service to the newly established Northern Territory Department of 

Education. Other interviews were held with senior teaching personnel who currently 

continue to hold a number and variety of positions in the Northern Territory 

Education Department. The product of this investigation constitutes Chapter Four. 
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For Chapter Five: Ethical, Moral and Legal Issues 

Interviews were conducted with school principals, Education Departmental officers 

and the Chief Justice of the Northern Territory, in order to ascertain a government 

perspective on interpreting the role of schools, teachers and the law. Educational 

administration journals were provided, as were a number of papers presented to 

gatherings of such administrators. 

Throughout the overseas' study component in institutions in Canada, the United 

States and Australia, in response to the inquiry regarding this study, a strong 

emphasis was placed on the legal responsibility of teachers, schools and education 

departments to provide healthy and particularly safe learning settings. Litigation for 

a broad range of reasons is allegedly occurring increasingly throughout the United 

States, in particular. The costs in terms of legal procedures, loss of productivity 

through loss of time, money and personal stress is very high. The importance of the 

issue of schools' provision of educationally sound health practices, including 

appropriate scheduling of activities and provision of shaded and cooling facilities, has 

therefore been the justification of the inclusion of Chapter Five considering this issue 

in this study. 

For Chapter Six: Curriculum Materials 

Education Officers which had produced educational material made available copies 

of such material. These materials were not yet in the possession of the Northern 

Territory Department of Education's Education Officer for Health, even though they 

had been in print for some time. These have been considered in the preceding 

chapter. 

Selections of these materials, supplemented by some material prepared personally, 

were trialed in selected classes of the non-government school at which this writer 

works. These were conducted by request of the school's deputy principal in charge 

of the primary section of the school, in conjunction with each class teacher. These 

were administered over a four week period in Years 4 to 7 primary classes, and the 

Year 8 to 10 junior secondary classes. Responses to these lessons have been included 

in the previous chapter 'Curriculum Materials'. 

Anecdotal information was occasionally provided by students participating in these 

lessons within the school context, without any direct or indirect endeavour to seek it. 
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Through daily movement around school and teaching, interaction with children of 

various age levels (predominantly junior secondary, but including some upper 

primaries and senior secondaries) would inevitably occur as a normal course of the 

day's activities. Knowing that studies were being undertaken to read about children, 

skin cancer, and related behaviours, students would voluntarily approach and provide 

information that their parents had had a history of treatment. Further, a small number 

of children, unpressed at any point, volunteered that they had had 'suspicious moles' 

removed. The response of a specialist in skin cancers to this latter information was 

that there ought to be considerable concern about 'moles' being removed from 

children of this age. This specialist suggested that this activity in eleven or twelve 

year old children was in his opinion and terms "an overkill". 

Several telephone interviews were also conducted, to follow up correspondence from 

researchers in the field, who by their status and authorship had demonstrated that they 

would be able to provide qualified, leading and authoritative opinions and 

information; who in some cases had offered to respond to and provide reviews to the 

writing under way. 

Offers to review appropriate sections of the paper came from the various experts of 

the contributory disciplines. These included the instruments and atmospheric physics 

scientist at the Bureau of Meteorology's head office in Melbourne (noted in Chapter 

Two), and a researcher in the effects of solar radiation upon children at the School of 

Public Health and Community Medicine at the University of Melbourne (noted in 

Chapter Three). The chapter on historical issues in the development of Physical 

Education curricula in the Northern Territory was widely developed and reviewed by 

officers in the Education Department or the Northern Territory University, all 

participants in the activity recorded. 

Overseas Interviews 

It was considered essential, as well as being a valuable and informative initiative, to 

find out fust-hand what provisions were made and employed in schools in overseas 

regions with climates similar to the Northern Territory, in terms of understandings, 

policies and practices for sun safety. The following questions were posed: 

What responses would be elicited in presenting and sharing the proposed hypotheses 
with educational and health representatives? 
What did these authorities understand about the alleged possible influences and 
effects of climate upon children in their care? 
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How did their curriculum reflect the nature of the environment in which they lived 
and worked? 
In what ways does the legal system of each region demonstrate its 'duty of care' 
during educational activities? 
Were relevant resources available overseas, which were unavailable here in 
Australia? 
Where there other related problems which inhibited the delivery of effective Physical 
Education programs in their schools? 

The opportunity arose to travel to Canada and the United States, starting by way of 

Singapore, and returning by way of New Zealand. It was decided to incorporate 

visits to those areas whose climates would provide comparative climatological 

studies for this research. This was particularly in response to the information 

provided through the seminar conducted by Armstrong at the Menzies School of 

Health Research in Darwin ('Sunlight and Malignant Melanoma: the Present 

Position', 9 April 1990), concerning New Zealand and the southern United States 

ranking second and third behind Australia in incidence of malignant melanomas. 

Florida, Texas, Southern California and Honolulu were selected as being American 

states with climates similar during parts or much of the year to that of northern 

Australia. 

Access was sought to university departments in those specified areas as being central 

points of inquiry at each location. This was done through the Australian-American 

Educational Foundation, associated with the United States Embassy in Canberra. The 

Foundation provided a list of state universities and colleges with departments of 

Health, Physical Education, Recreation and Movement Sciences in their Colleges of 

Education. 

The Post-graduate Studies Coordinator of the Faculty of Education at the Northern 

Territory University further enhanced the proposed study trip by establishing the 

initial correspondence with a well respected and published Professor, a lecturer, 

author and consultant in Curriculum Philosophy at the State University of New York 

at Buffalo. Various American university departmental heads replied to the initial 

letters of inquiry; some in their turn picked up the central idea of the research 

activity and inquiry, and directing the pursuit to significant others who may have had 

a specific or general interest in the research activity. These included other interested 

personnel, either as resources or as recipients of information. Some of these 

directions proceeded beyond university faculties, to the more 'grass roots level' of 

State and County Offices of Education. 
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The respondents acknowledged initial value in the research being undertaken, and 

provided assistance and cooperation through the opportunities for seminars, faculty 

colloquiums or the conduct of other pertinent discussions concerning research 

information and preliminary results in these matters. 

Problems of Geography and Adolescent Health in Overseas Locations 

Route constraints caused the journey to commence via Singapore. This was an 

worthwhile opportunity to communicate with a departmental specialist, the 

Curriculum Superintendent for Secondary Physical Education for Singapore, within a 

region which is very similar to that of the Northern Territory. Regionally, Singapore 

is within close proximity to Darwin. Its educational program has been based very 

much on their personnel's professional study in Australia, New Zealand, the United 

Kingdom and West Germany. The eighty-five percent Chinese population base of 

the tiny but wealthy island nation means that there is quite a different cultural 

response to curricular development in Physical Education. 

As various departments and offices throughout Singapore and the North American 

continent were contacted, it became increasingly evident that Australian literature and 

understanding on the topic of research into skin cancer, and the effect on individual 

behaviour and community health, was somewhat advanced to that generally available 

throughout those regions, and that in terms of application to community and public 

health promotion, Australian media programs compare favourably with those of the 

United States. 

In each location not many knew of the potential of heat stress within the context of 

school or educational activities, apart from an awareness of the higher levels of stress 

associated with competitive sports events. It was apparent that solar radiation being a 

potential hazard to learning activities was novel concept. The university and county 

educational officers responded with concern to the possible implications to health and 

educational control shown by evidence that the climate could be significantly 

impositional upon safe and healthy outdoors activity. 

As in Australia, the image of being outdoors, sunbaking, the wearing of clothing that 

allowed uninhibited exposure to the sun, was highly prevalent throughout Florida, 

Texas, southern California and Hawaii. This was especially evident as the journey 

was undertaken during the winter months, when the northern half of the North 

American continent was being coated with snow and ice, and blown by icy polar 
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winds. At that time the southern states visited were pleasantly mild and sunny, with 

temperatures well on the positive side of the scale, unlike the constant below freezing 

readings that were the norm during the first section of the trip in the northern half of 

the continent Despite being the winter months, it was a common sight on campus in 

Florida and southern California to see students sunbaking, or wearing shorts and short 

sleeved shirts, during the middle of the day. 

It is to be noted from the study trip undertaken overseas that education authorities 

throughout the state of Florida in the early 1990s completed a program of 

constructing high roofed insulated shelters for Sports and Physical Education 

activities in Middle Schools. Most high schools and colleges are equipped with air 

conditioned gymnasiums. Most elementary schools do not have any such facilities at 

all. This information was provided during lengthy formal colloquiums and informal 

discussions held on campus with the faculties and, in particular, the Professor and 

Chair of the faculty of Physical Education at the University of South Florida at 

Tampa, and the State University of Florida at Tallahassee. The concern was 

expressed that such shade shelter facilities are now subsequently considered to be 

very important also for the elementary schools to construct. It was suggested by the 

Florida personnel that each school ought to be encouraged to find ways to finance 

such a construction. 

A somewhat less influential voice is heard in Los Angeles, by the County Office 

personnel there. Curriculum support and effectiveness in the delivery of Physical 

Education programs is severely hampered by a number of other significant issues 

prevalent in that part of California, such as multiculturalism and intercultural 

relationships and tensions, reported the Curriculum Consultant in Elementary 

Schools' Physical Education at the Los Angeles County Office of Education. That 

means that a good deal of time, effort and fiscal 'energy' is prioritised in developing 

appropriate multicultural programs, and the preservation, incorporation and 

enhancement of cultural values and beliefs within the broader American neo-cultural 

system. Large class sizes averaging about seventy mean that lessons in Physical 

Education are often considered just too unwieldy and difficult for the 'average' 

classroom teacher to conduct, and as a result little 'genuine' Physical Education is 

taught in classes. 

Relating to possible protective behaviours, hats and sunglasses were seldom to be 

seen, with the exception of the quite popular baseball type peaked cap. This type of 

cap is extremely common throughout the United States and Canada, because of the 
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ease of presenting blazes, logos, symbols, flashes, emblems, even military rankings 

on their fronts and peaks. While their mesh construction permits a cool crown of the 

head, the peak provides little more protection than just to shade the eyes. It was rare 

to see children wear any cap or hat to school other than those just described. As 

described by a lecturer from the Physical Education faculty at Brock University in St 

Catharines in Ontario, during Canada's summer one of the main responses to the 

emergence of the sun from the dense grey snow clouds was for schools to encourage 

the wearing of such caps. Summer sports camps held by the Physical Education 

faculty provided caps as part of the sports program's uniform, and then insisted that 

this uniform be worn fully and completely for the duration of the camp, with little 

further demand being required. Summer months are very popular months to be 

outdoors in Canada, but it seems that, from earliest times, hats and extensive clothing 

have been culturally common and acceptable throughout the year. Warmth and 

sunlight are never far or long away from cool changes and the immediate need for 

more protective clothing. 

The lowest temperature experienced during this research journey through the North 

American winter was -38° C. The concerns for safe practice in Physical Education 

activities when undertaken in this type of climate were keeping warm, or how 

effective is the school gymnasium's heating system and insulation. As a generally 

accepted rule, once the temperature reached - l5°C, further participation in outdoors 

activities were not permitted. Information provided by a number of the Sports and 

Physical Education lecturers noted, however, that as the temperature was regularly 

this low or further in regions like the North West Territories and the Yukon, culture 

and acclimatisation allowed continued physical practice outdoors, except when 

blizzards prevailed, or windchill created much lower temperatures. Not only sports 

specific to the ice and snow of the region were undertaken, such as skiing (cross 

country more than downhill), skating, hockey, curling and sledding, but also 

basketball (on outdoors courts), lacrosse and soccer were well supported. This was 

the ft.rSt instance encountered of a response to rigorous and potentially hazardous 

climatic conditions. 

Parallels were noted with attitudes towards participation in the Northern Territory. 

Despite the rigours of the northern Australian climate, participation continues, and is 

encouraged by sports associations, at times when prudence would suggest it is 

allegedly unsuitable due to the time of day. 
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The Physical Education Curriculum Specialist in Honolulu, located on the most 

populous island of Oahu, provided details of curriculum and instructional programs 

in Hawaii. He also undertook to provide a personal response and opinion concerning 

sun safe and protective behaviours, and directed the opportunity for similar 

discussions with the Project Director for the Governor's Conference on Hawaii's 

Health Objectives, 1990 and Beyond, Department of Health for the State of Hawaii, 

and the Executive Director for the State of Hawaii's Department of Health. 

Although Hawaii is billed as the 'health state',  few advertising or media strategies are 

in place for skin protection other than the recommendation for applying an ultra high 

SPF skin protection lotion. (Discussion concerning Skin Protection Factors is 

presented in Chapter Three.) Otherwise, the prevalent and apparent attitude of the 

community towards visitors is to encourage them to make the very most of Hawaii's 

sun soaked beaches. Tourism is the islands state's major industry, and any 

interference with this economic pillarstone would allegedly be most undesirable. 

By personal observation, and in the opinion of the above officers, Hawaiian residents 

are generally more conscious of the climate than the majority of tourists, who are 

mostly from the North American mainland or from Japan. Their one or two weeks' 

vacation includes obtaining as much exposure to the sun as possible, in as short a 

time as possible, in order to develop a suntan. This sun-tanned image is often 

considered, like in Australia, of being of socio-cultural value and status, indicating 

having just undertaken an expensive overseas holiday, and supplements the obvious 

intrinsic pleasure (for the first day anyway) derived in being warmed by the tropical 

sun after the cold of a Northern Hemisphere winter. 

According to the Project Director, Hawaii has two to three times the national average 

incidence of skin cancer; the lifestyle is very much responsible for that. The only 

time that protective warning advice is provided is prior to the main 'fun run' event, 

held each February, requesting runners to prepare adequately for the event by 

appropriate running and fitness readiness, taking adequate hydration, and applying 

sunscreen. 

It may be alleged that, through discussions and observations undertaken throughout 

this study trip, a major obstruction to all health advice education, especially to adult 

and adolescent populations, is the prevalent attitude of the desire to be outdoors the 

moment the sun emerges from behind winter's last grey clouds, to sunbake in the new 

season's sun's rays. 
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Reflecting upon the research experiences in the United States, it was noticed that 

many folk flock to the wanner southern American states in considerable numbers to 

escape the bitter cold of the north, and to enjoy, as briefly as their holidays permit, 

the warmth of the South or the Islands. With them they take an apparent attitude of 

trying to 'soak up' as much sun as they possibly can in the shortest possible time. 

Very pale skins adorned every beach observed in California and especially along 

Waikiki in Honolulu. It was not long however when these became very red skin. 

The provision of coconut oil sprays (popular on some public beaches) is an 

inadequate response to the harsh burning of a Hawaiian beach environment. Indeed, 

coconut oil (and other oil-based products) has no protective qualities about it at all. It 

simply 'fries' the skin under the oil (Dircks 1986, section 21 -8). While latitudinally 

Hawaii is not as close to the equator as is Darwin (21 °N, as opposed to l 2°S), it still 

is that part of the United States which is within the tropics, and does have a 

significantly higher level of ultraviolet exposure, in comparison to continental North 

America. 

In New Zealand endeavours were made to initiate discussions on the topic of 

understanding the effects of sunlight on skins while participating in physical activity 

in New Zealand. This was primarily because New Zealand is ranked second in the 

world for the per capita incidence of skin cancer, according to Armstrong (cited in 

Chapter Three). Thus it was considered to be highly likely that some research into 

skin cancer would be being undertaken there. Inquiries however revealed that most 

media publications, pamphlets and brochures concerning skin cancer and sun 

protection behaviours initiated from Australia; such as posters, charts and brochures 

provided by the Anti Cancer Council of Victoria and other Australian state cancer 

councils. 

New Zealand's climate is such that, whenever possible, people try to 'soak up' as 

much sun as possible, when the sun is out and the very cool winds are little more than 

zephyrs. Only the northern halves of each of the two main islands of this long narrow 

land can claim regular sunlight and prolonged sunny days. But, like Australia, its 

colonialistic history has also meant that white European colonisers have taken over 

the land from indigenous brown skinned inhabitants, and have subsequently suffered 

by attempting to live with traditional British or European timetabling in their work 

and recreational habits. Continuing to be regularly outdoors in the noonday periods 

has also raised the incidence of skin cancer in that country, but only to about half that 

of its larger continental neighbour. Nevertheless, it may be conjectured that 

whenever one person becomes ill that need not have become ill, which could have 

been avoided through knowledge and foresight, then empirically founded strategies 
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need to be developed such steps ought to be taken to ensure that strategies and 

teaching methodologies are put in place to realise this prime objective. 

Advisory Materials and Curricular Development Issues Encountered Overseas 

Curriculum materials are designed to reflect the specificity of a region's needs, as 

effectively as possible under the circumstances. 

Materials provided in Singapore were produced by the Ministry of Education's 

Curriculum Planning Division in 1990, and closely follow the broad objectives to be 

found in similar Australian Physical Education programs. They include a range of 

activities accepted internationally, as well as games originating from and specific to 

the region's cultures. They further contain the national priority objective to prepare 

students for high levels of athletics fitness when they are conscripted for their 

compulsory one year's national military service. 

The section of the Syllabus titled 'Organising the Programme' (p.7) recognises 

hazards in Physical Education when utilising implements such as the javelin and the 

discus, but the climate is acknowledged only to the extent that "on wet days health 

education topics . . .  will be taught." Despite Singapore being only a few kilometres 

nonh of the Equator, there is no acknowledgement of the climatic characteristics that 

accompany this fact. 

Quite a number of curriculum materials have been developed for the Los Angeles 

area. The primary associate in the Los Angeles County was in the process of 

concluding new materials written and prepared by herself for the particular needs of 

that county's elementary schools. This current research topic was of real interest to 

the Los Angeles consultant, and stimulated a significant degree of response in terms 

of recognition of environmental and climatic factors as being essential components of 

curriculum preparation and implementation. As noted in Chapter Four, the 

development of curricular materials for delivery in Northern Territory schools proved 

to be inadequate in providing advisory recommendations to teachers concerning 

physical activity in potentially hazardous climatic conditions. Did the Los Angeles 

County Office of Education have any answers to climatic problems of the region? 

As referred to in Chapter Two, Los Angeles is well known as having a major 

tropospheric pollution problem. The city is ringed by considerably high mountain 

ranges which, at various and frequent times cause air inversions. The air flow 
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becomes still, and the two or so millions of vehicles in the city, commuting daily over 

the complex network of freeways, expressways and highways, chums out a mass of 

exhaust gases which, in the intense sunlight of this southern Californian climate, 

photochemically produce a dense orange-brown 'soup', or smog, composed primarily 

of tropospheric ozone, nitrogen oxides, and sulphur dioxide (refer earlier to Chapter 

Two for details). Educational practice holds strong concern for children in the 

learning environment, especially in the Los Angeles region, under these conditions. 

So the atmospheric toxicity is monitored, and a day's levels may dictate when 

children are advised to be kept indoors. This monitoring is conducted by the South 

Coast Air Quality Management District, and advice provided through published 

details in brochures and booklets to students and authorities in schools, and by media 

alerts broadcast frequently as the need becomes apparent. Each school in the district 

must have a 'smog emergency plan' (American Lung Association Rules 701 - 715, 

1980). Elements of this particular response to potentially hazardous climatic 

conditions have been selected for comparison with conditions within school and 

educational management within the Darwin and Northern Territory region. These are 

noted in the chapter on 'Outcomes'. 

The program developed by the South Coast Air Quality Management District is the 

single most stringent response to a potentially hazardous climate, in which learning is 

expected to take place, so far encountered in this research journey and activity. As an 

empirical study, this management group is well worth studying in its own right. 

It is the opinion of the Physical Education Curriculum Consultant for the Los Angeles 

County Office of Education that, as in Florida, there is as yet no acknowledgment in 

curricular terms of programs or policy incorporated into Californian schools to 

provide for the prevention or reduction of the risk of children being exposed to 

allegedly harmful solar radiation. 

In considering shaded facilities, according to the consultant no elementary schools 

have gymnasiums or shade shelter facilities. Few middle schools are effectively 

equipped. The high schools have such facilities, due to the high level of intramural, 

intermural and intercollegiate sports and athletic programs. Such a high profile in 

representative sports is endemic in American schools. It is an acknowledged symbol 

of many schools' performances and achievements to have successful sports teams, 

and represents the highly competitive nature of status within American schools. They 

are perceived as being preparation grounds for professional and elitist sports, such as 

the Olympics, and so gain high levels of prioritised funding and government, private, 
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commercial and corporate sponsorship. This is a trend which is being increasingly 

promoted recently within Australia also, and elements of this trend are an issue 

included in the discussion in Chapter Four. 

Where children are discouraged from comfortable and safe participation in physical 

activity, then again this may permanently and negatively influence their attitudes 

towards future involvement in these activities as an important and integral part of 

their chosen everyday lifestyles. The 'tone' or renowned quality of life of California 

is to be viewed as an open, healthy, beach- or outdoors-focussed lifestyle. 

Rhetorically this may be considered as being severely impeded by the poor 

conditions for instruction and learning in Physical Education. According to the 

advisory pamphlets provided by the South Coast Air Quality Management, when a 

smog alert day is declared, children are not permitted to participate in strenuous 

activity, especially outdoors. If indoors, it may be continued if an individual school's 

facilities permit But where there are no air filtered indoor facilities, then physical 

activity of any intensity is just about negated. 

A further point to note is that, in a region centered on beaches, and with wealth 

allowing many homes and communities to be able to afford swimming pools, 

instruction in swimming and aquatic skills does not take place as an integral part of 

the school curriculum. Swimming instruction in coastal regions such as California, 

Florida and Texas, with such pleasant climates, and idyllic oceanic islands as Hawaii, 

all focussing on water sports and recreational facilities, is the exclusive domain of 

swimming clubs. The role of Physical Education is shown to be strongly down played 

in the United States. This appears to be a notable trend in many Western society 

educational systems, as considered in Chapter Four. 

The model put in place by the South Coast Air Quality Management District in 

reflecting environmental stresses is one well worth considering for comparison, in 

establishing a program acknowledging outdoors' hazards other than air pollution 

potential. It is alleged through this study's hypotheses that Physical Education 

curriculum materials must especially reflect outdoors' hazards. 

In New Zealand, there had been the anticipation of some successful information 

being provided in response to the request to undertake discussions about curriculum 

development in Physical Education. In the 1960s New Zealand had had effective and 

leading developmental work undertaken in this field (For example, 'Physical 

Education Standard 2 to Form 2: A Handbook for Teachers', Owen, c. 1967). 
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Physical Education lecturers in teachers colleges during the late sixties and early 

seventies often had grounding in curricular and instructional methodology developed 

in New Zealand, using and providing texts written and published there. (My own 

lecturers were both from New Zealand.) 

The Professor of Education at the University of Canterbury in Christchurch admitted 

that, due to heavy fiscal cuts to education in New Zealand at that time, research and 

development activities especially in education areas and fields such as curriculum, 

were virtually static or nil throughout the country. The only tertiary curriculum 

matter being undertaken was at teachers colleges, and that was in basic principles for 

pre-graduate study, nothing in research projects or post-graduate study at all. 

Tertiary Physical Education was undertaken at the University of Otago, which was 

inaccessible during this trip. 

Secondary Sources 

Being enrolled at the Northern Territory University as a Master of Education (by 

research) studen4 one of the frrst activities was to use the university library's research 

facilities. 

An extensive literature search was undertaken, using manual and electronic 

cataloguing and database files. 

Library 

A number of library and interlibrary loans took place, and new textbooks were 

personally purchased as required. These are secondary sources (Rodwell, p. l l). 

Such sources for this topic were not widely available nor accessible. The 

predominant relevant texts were climatological references, and one significant 

publication on the medical and community health effects of the sun on human life. 

There were numbers of texts available on some aspect of heat stress. 

Sources such as journals, magazines and newspapers, as noted in the reference to 

Rodwell in Chapter Four, are primary sources. Local, national and global media 

articles were sought, found or retrieved electronically for viewing, in newspapers, 

magazines, journals and television. Elements of this subject are currently topical in 
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domestic, community health and popular science papers and journals, as well as 

specialised journals, such as 'Cancer Forum', 'Scientific American', and 'Nature'. 

All other printed sources were in the form of proceedings of conferences or seminars, 

and the transcripts of similar proceedings or interviews and colloquiums. Printed 

matter concerning skin cancer on community health was quite limited to a few 

medical texts, and some recent medical journal articles which deal with research 

undertaken in Australia in the past few years. 

More significantly, however, was the fact that research reports on the effects of solar 

actinic radiation on the specific population group of children and adolescents within 

the school context were very rare. As detailed at that section of the text, only one 

major study in this area of writing, of the effects of the sun on children in school, and 

the development of appropriate sun behaviours, could be found. 

Dstsbasss 

Through library officers, access was gained to local, interstate and overseas databases 

to search for literature on related topics. Key words pertinent to the topic were 

selec� and a search was undertaken of relative literature that might be available. 

This was done through the university's catalogues, and then international educational 

data bases (ERIC - Educational Resources Information Center), medical data bases 

(Medline) and sports data bases (Sportscan). Medline was accessed through the 

Royal Darwin Hospital's Central Medical Library. Sportscan was accessed through 

the cooperation of an officer at the Northern Territory Office of Youth, Sport, 

Recreation and Ethnic Affairs; one role of this officer is to maintain the Office's 

professional and quite specialised library, current Australian and overseas journals 

primarily in the field of sports, exercise, fitness and related areas. The search was 

undertaken through the Australian Sports Commission's Sports Information Services 

Library in Canberra. 

A pattern was sought to be established through the relevant data base searches, using 

such key words and phrases as 'environment', 'climate', 'curriculum development', 

'Physical Education', 'heat stress', 'thermoregulation', 'sunburn', 'adolescence', and 

any combination of these showing an interlinked relationship. Following the search it 

was evident that any article parallel to my own research was as yet unpublished, or 

unavailable for public or academic access. 
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The results showed that related material was indeed available which would contribute 

to the study, but as to an original study and/or publication of the same type, none like 

this currently existed. Little existed in terms of the product of the ERIC search other 

than articles relating to Physical Education and issues of adolescence; selected items 

in the other two produced medical and sports articles applicable to the effects of 

climate, especially heat and physiological responses in human thermoregulation. The 

notional issue of the nature of climate being impositional upon educational practice is 

very recent, and its application to curricular design and learning environments does 

not currently exist in major articles in texts or journals. 

To surmise why would be to suggest that the national and global awareness that is 

pervading the Western world concerning measurable deteriorating global 

environmental conditions is a very recent and alarming phenomenon, one that has 

been brought to the general populace's attention only within the last decade. Indeed, 

it has escalated within the last four or five years with some fervour, as informed 

minds from around the world have convened to confer, and found that independent 

studies from one region have, when compared and collated, more often than not, 

substantiated the fmdings and predictions of another. Such a gathering has been the 

'Agenda 2 1 :  The Earth Summit' meeting of world leaders in Rio de Janeiro ('Time' 

July 1992). 

Reference is especially drawn to issues such as increased global warming, the 

'Greenhouse Effe.ct', through the increasing levels of atmospheric emissions through 

fossil fuel combustion and grossly excessive clearing and burning of the world's 

forests. Then again, as referred to in Chapter Two, there are the potent consequences 

of atmospheric pollutants and aerosols causing the steady breakdown of the 

stratospheric owne, allowing increased amounts of Ultraviolet Radiation to reach the 

surface of the earth. Humanity is beginning to recognise the finite nature of resource 

matter in, on and around the planet, the sensitivity of finely balanced ecosystems, and 

is being able to observe and measure biotic breakdowns in the region in which 

animate matter lives, the biosphere. 

Sportscan and Medline searches did not produce any articles originating in New 

Zealand. 

A number of seminars presented by visiting specialsits in one of the disciplines 

contributing to the study occurred at various points of its duration. Pertinent 

information gained from these have been noted in the course of the text. Such a 
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seminar was one presented at the Northern Territory University by Selby Fellow, a 

visiting lecturer from Austria, Professor Bolhar-Nordenkampf, specialising in plant 

pathology, highlighted the effects increased solar ultraviolet radiation is having on 

organic matter, in particular plant physiology, throughout Europe, the United States 

and Western Asia. He again reiterated the extent to which protein molecules in 

organic DNA, of which all humans also are composed, is absorbing UVR, disturbing 

cellular genetic information leading to biomutation. The study on the effects on 

human physiology are being continually developed, as general understandings of 

UVR are increasing. 

Resources Accessed Overseas 

Throughout the duration of the study trip oppportunities were taken as they arose to 

access or procure relevant resources. A number of publications were purchased in the 

United States. These were Physical Education references. Literature pertaining to 

climatic and environmental issues were climatological data sheets for the state of 

Aorida provided by the Professor of Meteorology at the Florida State University. 

Material pertaining to 'Air Pollution Episodes' and the activities of the South Coast 

Air Quality Management District, plus supporting materials, were supplied in Los 

Angeles. Each University Faculty provided copies of curricular materials in Physical 

Education for its area of educational responsibility. 

In response to inquiries concerning global ozone depletion, CD ROM Data Disks 

containing ten years' global ozone data, both in numerical and image formats, were 

provided by NASA in Greenbelt, Maryland. 

Further articles concerning curricular development issues were provided especially 

from the Professor in Curriculum at the State University of New York at Buffalo. 

Discussions In Research Methodologies In Curriculum 

Curriculum research methods have been the subject of a great deal of investigation 

(Stenhouse 1976; Goodson 1985; Carr and Kemmis 1986; Marsh 1992). These 

activities take on many styles and formats in seeking to enhance the quality and 

usefulness of educational programs as they are delivered in schools. The location of 

the school also contributes to that school's program so that it should appropriately 

reflect the needs and purposes of its learners. How this is done, and under what 
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conditions and influences, is what this study is about. This study focuses on those 

factors which are primarily geographical: location and climate, and what features 

included in these which foreshadow some suggestion of a negative nature, not 

conducive to positive learning outcomes. 

Educational programs being taught in urban Northern Territory schools may be 

considered as being reasonably typical of Western schools anywhere in Australia. 

They use syllabuses based upon curricular materials from around Australia, often 

sourced from interstate, but sometimes written from within the Northern Territory's 

own deparnnental resources. These latter materials have a greater propensity towards 

catering for the needs of the Northern Territory's Aboriginal population, which makes 

up around twenty percent of the total population of the Northern Territory (ABS, NT 
Statistical Summary, 1991). 

Many various activities are being undertaken in major tertiary institutions especially 

in the Northern Territory, seeking increasingly purposeful and effective ways to carry 

out educational activities for Aboriginal and other ethnic groups, resident in this area. 

These include Batchelor College and the Centre for Aboriginal and Islander Studies, 

on campus at the Northern Territory University. These programs look at linguistic 

development, and the whole purpose of education appropriate to a multicultural or 

microcultural existence subsumed within a broader socio-cultural setting. 

Educational research is therefore being undertaken in this region, with strong 

emphasis being placed upon the peculiar requirements of the learning groups of the 

region. No one single curriculum model can be applied to the people of this region, 

with its increasing needs and diversity. It may be proposed that this research study 

focusing as it does on climate and health is of greatest value to only one section of the 

Northern Territory learning population. However, the task of the research has been to 

show through an examination of the literature, and from the opening chapter's survey, 

that all races resident in the Northern Territory, succumb at some time or another to 

sun- or heat -related illnesses; none are totally immune. 

Walker (1973, p.58), in his article 'What Curriculum Research?' defines 'curriculum' 

as being "the field of professional study and practice in education". The activity of 

curriculum development should answer the question, "What should be taught, studied 

and learned?" (Walker, p.59). Fielding and Cavanagh (1 983) define curriculum as 

being "a plan describing how education might be carried out in practice such that 
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learners and teachers are provided with the means of attaining specified educational 

goals (p.l ). 

Curricular Dysfunction: the Central Problem for Research 

It has been proposed in Chapter Four that geographical features of this region are 

dysfunctional, that is, impositional to satisfactory and effective learning activities in 

this region, especially in those activities which are conducted outdoors. Therefore 

those areas of learning most severely affected are Physical Education, Sports and 

Outdoor Education, because much of their learning program is structured to take 

place outdoors, to take advantage of the opportunity to use the space offered by the 

outdoors environment. In the more populous regions of Australia, along the eastern, 

southern and south-western seaboard, the ability to present and undertake sound, safe 

educational programs outdoors, may be considered to be a problem, if judged by the 

increasing concern expressed by Anti Cancer Councils, and the responses shown by 

various government offices and departments in making available and directing 

protective work health practices. In the Northern Territory, however, the picture of 

adolescent health in a rigorous environment, with its hot dry desert centre and its 

monsoonal northern coast, exposed to unrelenting solar ultraviolet radiation, it may 

allegedly be considered a major problem. These broader encompassing 

characteristics contribute significantly to the Northern Territory's macro-conceptual 

perspective, influencing all educational activities, structures, and programs. They 

strongly influence the micro-conceptual program within the school's learning 

program, as everything that takes place within the school must have some kind of 

bearing upon the context in which the learning takes place. 

The 'major problem' has been demonstrated through the survey and its results as 

shown in Chapter One. Again, Chapter Two has presented geographical 

characteristics which place fair-skinned adolescents especially at risk. The 

physiological and behavioural responses which are of greatest concern have been 

detailed in Chapter Three. The inadequacies of a curriculum development activity 

have been presented in Chapter Four. The responsiblity of those undertaking these 

activities have been examined in Chapter Five. The binding theme, central to 

reflections on these contributory investigations, is that of effective curriculum 

deliberation. 

The curriculum development process contains four contributory processes or 

elements, as suggested by Fielding and Cavanagh ( 197 5). 
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1 .  Approach Process, essentially philosophical, wherein consideration is undertaken 

of what is to be taught. 

2. Implement Process, essentially pedagogical, where administrative activities are 

undertaken which will answer the 'How to teach' question. 

3. Evaluate Process, essentially evaluative, when it is considered whether or not there 

is any value in providing this service. 

4. Modify Process, wherein further considerations as a result of evaluation and 

implementation demonstrate the importance of conducting change in order to improve 

the quality and perceived outcomes of the educational activity. 

Implanting this framework into the discipline of Physical Education it may be 

surmised that what is happening in this study picks up from the third point above, at a 

point where 'formal' departmental activities have evidently not provided a 

satisfactory evaluative activity or instrument to assess just how effective, useful and 

worthwhile is the curricular activity. One of the justifications for what is presented in 

this paper is that it establishes itself in the category of being essentially part of the 

Evaluative Process, and that its perceived success may be from its 'third person',  

partially remote or removed stance. What will conclude the study is its attempts to 

provide effective suggestions to contribute to the Modification Process, in the 

'Outcomes'. 

In 1973 D F Walker declared that those "in the field of curriculum have failed to 

conduct the empirical research needed to clarify the nature of the phenomena and 

problems [that they need to] address" (p.58). (Brackets added.) He continues with 

the concern that there is a dearth of curriculum research. There is a great deal 

existing in instructional research, and in dealing with special needs or problems. 

There is very little available on conducting research into curriculum methods and 

processes. It is that writer's express purpose to see "systematic, disciplined study of 

curricular phenomena undertaken in an attempt to clarify our ideas about those 

phenomena or to help solve some curricular problem" (p.60). 

Wise, in his article 'The Need for Retrospective Accounts of Curriculum 

Development' (1979, p.l7) believes that there has not been enough written reflection, 

including accounts and analyses, on our practical experiences. Walker was 

particularly concerned with empirical research, where 'empirical' refers to the 

tangible, and 'real' and concrete. Wise (p.l7) now also, "urges us to seriously reflect 

on our practical experiences and prepare retrospective accounts of them." In this 

article Wise plainly states that we are not bound by a tradition which sets a method to 

be followed, but rather a pedagogical practitioner simply needs to record experiences, 
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and analyse the resultant reactions, including those of fellow learners round about. 

These reflections are are fresh, real, relevant, and provide the opportunity for 

involving the participants in learning. It is immediate and immanent. 

Historical Research in Curriculum Development 

At a number of places throughout the text, it has been worth while deliberating on the 

place of reflecting on how things transpired in the past, why, and how they may 

influence decisions for the future. This research study was required to physically find 

people who had participated in the curricular activity under consideration, and 

interview them. Their views and recollections of the events which transpired form an 

important historical record of curricular activities, which in this instance have not 

been placed in an account other than in the published curricular documents, which 

were to be the outcome of the curricular activity. The developmental process, such as 

noted above (Fielding and Cavanagh) seems to have been only partway achieved, 

namely the Approach Process and the Implement Process. Perhaps it could be said 

that this study is providing a part completion of the overall process. 

Rodwell (1990) states that historical research in education is relatively recent, more 

noticeable in its growth during the past ten or fifteen years. One reason this is 

justified, suggests Rodwell (p.2) that "as decision-making gradually and meaningfully 

devolves to school communities, members of the wider school communities are 

coming to understand that an appreciation of a problem through an historical 

perspective is necessary." Rodwell further justifies the use of an historical research 

approach to a problem by stating that "An analysis of a particular problem using 

historical research simply provides the investigator with a unique perspective." 

Thus, where one of the problems encompassed in the overall concern of children's 

health in this region was to examine the processes and strategies through which the 

participants passed, this then is recorded in the most factual and accurate way as 

possible as historical record. And as Rodwell comments evenly (p.3), a piece of 

research can be undertaken "involving both quantitative and qualitative methods." 

Rodwell continues, "There are a number of other methodologies which may be used 

to collect information on the problem, and to analyse it. But at some stage the . . .  

problem may need to be put into its historical perspective." 

Can all research be conducted objectively? It is purposeful for research activities to 

be objective, where possible. In such instances research suggestions and hypotheses 
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can be supported and ratified, demonstrated and proven over and again where 

variables are minimised and the problem kept under controlled scrutiny. 

There are advantages and disadvantages in quantitative research methods and 

analysis, and qualitative research methods and analysis. In the instance of Chapter 

One in this study, which uses quantitative methods in conducting a survey in schools, 

there are elements of control from within the research field where numbers of 

variables (as discussed in Chapter One) could cause the 'picture' to be not as precise 

as desirable. Records taken over extended periods of time with a variety of people 

involved in many locations means that some control is removed from the researcher. 

However, for the purposes of this study the objective was to illustrate the fact that 

occurrences of heat-related illness are reported to schools nurses, many of them 

occurring during involvement in school-based activities. 

Conducting interviews and undertaking library and database searches is a qualitative 

research activity. Discussing and reflecting upon events of the past can reveal biases 

and emphases according to individual's personalities (as suggested by Cameron in 

Chapter Four). Cross referencing with others can reveal inclusions, omissions, 

possible exaggerations, pontification, editorialisation, rhetoric, conjecture, which can 

all contribute to the colour and reality of the event. The endeavour to procure as 

many corroborative accounts as possible maintains the quality of the description, yet 

enhances the opportunity for an accurate record of events. 

As Rodwell acknowledges (p.8), "historians have long since abandoned any attempt 

to catalogue all the facts in an historical manner." He cites a discussion on this topic 

by Best and Kahn ( 1989) in their text 'Research in Education', where they express the 

concern that "one significant problem with historical research in education comes 

with those who seek objectivity in research, and who seek in educational research the 

same certainty and objectivity which they have found in mathematics or physics." 

These arguments and concerns of Best and Kahn (p.61) are certainly wrapped up this 

study, being of some significance to this discussion. These concerns are detailed as 

follows: 

1. Although the purpose of science is prediction, the historian cannot usually 
generalise on the basis of past events. Because past events were often unplanned or 
did not develop as planned, because there were so many uncontrolled factors, and 
because the influence of one or a few individuals was so crucial, the pattern of 
factors is not repeated. 

2. The historian must depend upon the reported observations of others, often 
witnesses of doubtful objectivity. 



3. The historian is much like a person trying to complete a complicated jigsaw 
puzzle with some of the parts missing. On the basis of what is often incomplete 
evidence, the historian must fill in the gaps by inferring what has happened and why 
it happened. 

4. History does not operate in a closed system such as may be created in the physical 
science laboratory. The historian cannot control the conditions of observation nor 
manipulate the significant variables. 

219 

This is not an attempt to justify an argument purely on the grounds that history can 

exclude itself from sound rational and objective discussion and argument and has the 

academic right to exist on the vagaries of subjectivity, conjecture and rhetoric, purely 

because the author of these statements was part of the event being researched. The 

source must be considered reliable and valid, as a witness who undergoes 

examination and cross-examination during a legal procedure. Rodwell pursues Best 

and Kahn's defence of historical research, but then finds that the idea of the need for 

defence "a little academically outrageous .. (p.9). 

1. The historian delimits a problem, formulates hypotheses or raises questions to be 
answered, gathers and analyses primary data, tests the hypotheses as consistent or 
inconsistent with the evidence, and formulates generalisations or conclusions. 

2. Although the historian may not have witnessed an event or gathered data directly, 
he or she may have observed the event from different vantage points. It is possible 
that subsequent events have provided additional information not available to 
contemporary observers. The historian rigorously subjects the evidence to critical 
analysis in order to establish its authenticity, truthfulness and accuracy. 

3. In reaching conclusions, the historian employs principles of probability similar 
to those used by physical scientists. 

4. Although it is true that the historian cannot control the variables directly, this 
limitation also characterises most behavioural research, particularly non-laboratory 
investigations in sociology, social psychology, and economics. 

5. The observations of historians may be described in qualitative or quantitative 
[emphasis in original] terms depending on the subject matter and the approach of the 
historian. In general, the traditional approach is qualitative while the revisionists use 
quantitative analyses. The traditional, qualitative approach in many historical studies 
does not preclude the application of scientific methodology. (Best and Kahn 1989, 
p.61). 

Rodwell's retort is that 

We have seen that historians have long since assumed to hold their craft to be in the 
same category as mathematics or physics, or even biology or anthropology. It is 
simply another [emphasis in original] category of research, and not a lesser category 
than the physical and applied sciences . . .  To even suggest that history ought to be 
defended against such a charge as lacking academic integrity because of its lack of 
objectivity, or because its data are value loaded, is to belittle a discipline which 
began in Classical Greece. 
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Rodwell suggests (p.lO) that "the concern to match history with science as a 

yardstick really tells us much about our own society . . .  What is it in our society 

which dictates that the more 'scientific' the datum the 'better' it is?" 

There will be in every piece of oral testimony an underlying bias, that direction to 

which an individual's beliefs and values will cause that testimony to have emphasis, 

defence or strength, even to the conscious or unconscious exclusion of memorable 

information during recall. Hence the importance of being able to obtain access to as 

many of the participants in the curricular activities undertaken in this study, as 

possible. 

In his article 'Towards a research methodology in curriculum: a case for a different 

(case) study' (1992), Cavanagh (p.l) discusses struggles "with the notion of 

paradigms and research methods". He considers the place and value of qualitative 

research (''bland and inane") and quantitative research ("arrogant and mystical"). He 

further considers (p. l )  "fence sitters", those who "include a mixture of both extremes 

of method so that writing is carefully mixed with numbers and tables, the one, often 

having a very spurious relationship to the other." 

Cavanagh continues his tour of research methodology in education by focusing on 

case study, which he considers in favourable light, being "integrative", and having 

"the potential to usurp all the approaches as the research need arises." Stenhouse 

( 1 988, p.49, in Cavanagh (p.2)) identifies four case study styles, namely, 

ethnographic, evaluational, educational and action research. 

As Cavanagh continues his argument (p.16), he chooses to moot for Wise's ( 1979) 

call for "the need for retrospective accounts of curriculum development". "The 

retrospective design is a design in which respondents questioned at a single point in 

time attempt to reconstruct their actions at various earlier times." This strategy was 

incorporated in undertaking interviews and discussions with those group members 

who put together the Northern Territory Physical Education curriculum package, 

somewhat like being in receipt of the historical researcher's oral testimony. 

Wise, in his 1979 article, notes that written reflections are rare in curriculum 

literature and thus it is essential that, as echoed by Cavanagh (1992), those interested 

in developing the field ought to undertake an attempt to record deliberations upon 

some problem or concern, thus participate in reflecting upon curricular practice. 
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It is clear that this particular study does not fit into any single prescribed paradigm or 

research method model. As reflective deliberation or retrospective thinking upon an 

aspect of curriculum and curriculum development in the Northern Territory, it is 

encompassed within this area of analysis. The study uses several aspects of a number 

of research orientations. 

Research In Physical Education 

Research activities in Physical Education have their own special qualities. This is  

because of the nature of Physical Education, its recognition and development as a 

field of study, and the debate and argument over the concept of its very existence. Is 

Physical Education to be 'clubbed in with' other major recognised areas of study for 

academic purposes, such as Medicine, or Science, or should be totally ensconced 

within Education, or does it justify its existence solely in its own light and right? 

This is the theme of Kroll, in his 'Graduate Study and Research in Physical 

Education' (1982). The purpose and common element within Physical Education is 

the centrality of movement, or movement education (Jewett and Bain 1985, p.33; 

Siedentop, Mand and Taggart 1986, pp.21-26), and the understanding, appreciation, 

contribution and application of this movement to the value and quality of the whole 

of life. 

Physical Education research can be grouped into several major areas of consideration. 

Increasingly, research in Physical Education is seen to be taking on a more scientific 

approach, ostensibly, in order to provide as much rational objectivity to the research 

activity as possible. This is a reflection of the 'malady' (depending upon one's 

viewpoint in the argument, as noted in Chapter Four) that Physical Education is 

becoming increasingly more involved in scientific matters, and less in pedagogical 

activities. In the field of scientific research quantitative research and analysis takes a 

significant place, as human movement and exercise activities are eminently suited, by 

default and relation, to the world of medicine through physiology and kinesiology, 

and through biomechanics to physics and geometry, incorporating mathematics. 

For the central purpose of this study however, curricular research in Physical 

Education, the pedagogy of Physical Education needs to be considered. A significant 

priority being sought by this study is the validity of deliberations for the development 

of curriculum activities in Physical Education. What contributory elements must be 

considered worth while in preparing for teaching and learning activities in Physical 
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Education in Nonhero Territory schools? Do contemporary attitudes and beliefs in 

current educational philosophy in the field of Physical Education, support the 

intuitionist idea of healthy, effective, objective-orientated learning and achievement? 

As discussed in the opening to Chapter Four, the malaise in the field suggests that it 

may take some time before current trends towards future directions can be clarified 

and consolidated. 

The broadly termed Science of Physical Education (Kroll 1982, p.41), namely the 

biomechanics of human movement and exercise physiology, undergirds the study and 

understanding of the development of early processes of movement and physical 

activity. These are crucial. and are incorporated into skills and motor development 

and learning in schools, in order to guide and promote physical development, 

cooperative and individual sports skills. the pleasure of movement, and increased 

understanding of movement and its centrality for a healthy and purposeful lifestyle. 

Historically the value of these objectives have been recognised from the beginning of 

this century (Kirk 1988. pp.52-58; Jewett and Bain, pp.29-33). 

Physical Education has progressively developed and been moulded according to 

societal needs and perceptions. A number of themes in Physical Education have 

predominated throughout time, according to what has been considered to be 

educationally 'fashionable', or 'in vogue'. Referring again to Chapter Four, these 

have been Skills, Sports, Wholism, Healthism, and Fitness. The 'flavour of the day' 

in the early 1990s, as indicated by Australian Education Council's call for a National 

Curriculum Statement, is Health, with Physical Education and Personal Development 

subsumed. Research in the field of Physical Education pedagogy has been largely 

undertaken overseas, in the United States through writers and teachers such as 

Siedentop, Mand and Taggart (1986), and Jewett and Bain (1985). These authors are 

central to much of what has taken place in that country's curriculum developmental 

activities, and are continuing to be well accepted by 'mainstream' American teachers 

and academics. 

Within Australia Kirk ( 1986, 1988), Kemmis ( 1986), Sparkes ( 1990) and Tinning 

(1987, 1990) have made considerable inroads into contemporary Australian Physical 

Education pedagogy. These academic theorists represent a strong view developing 

from Deakin University, and is aligned and reflected locally by Pettit in 'Cinderella 

and the Two Uglies: Physical Education, Sport and Fitness in Primary Schools' 

(ACHPER National Journal, Summer 1991, pp. l l- 1 3) at the Northern Territory 

University. Pettit's view challenges traditionalist Australian Physical Education 
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understandings with a perspective on a 'New Age Pedagogy' (p. 12) in the teaching of 

Physical Education, especially in preparing pre-service primary teachers for Physical 

Education. 

More recently Alexander ( 1992) from Edith Cowan University has been exploring the 

idea of physical activity being more appropriately expressed as a 'movement culture', 

in that it incorporates a greater sense of representation of the community in which 

one lives, and the values and beliefs inherent in that society. 

Because of the very nature of Physical Education content, being centred on 

movement activities, and not essentially or purely intellectual activities, Physical 

Education has been placed by some educational philosophers as being somewhat 

irrelevant, or secondary to the prime purposes of education, even to the point of being 

suitable for exclusion from the main body of education: "Physical education 

instructors are in the interesting position of being only marginally related to 

education" (Barrow 198 1 ,  p.60). The desire to pursue legitimate research in Physical 

Education plans in part to serve notice to academe that Physical Education as an 

academic pursuit in its own right continues quite well, albeit not necessarily 

voluminously in the pedagogical field. Kirk (pp.57-63) picks up the discussion 

papers of Carr (1983) and Thompson ( 1980), in which defences of Physical 

Education as a viable educational activity are undertaken. The status of Physical 

Education as an educational area of focus, and the current attention being given to the 

'eight areas' of curricular consideration, mean that continuing reflection and 

discussion will be stimulated over the years ahead, more than ought to be considered 

here. Further research into Physical Education pedagogy will be generated with the 

current debate into its primary or subsidiary role, according to the perceptions and 

strengths of current political and administrative beliefs and practices, as shown by 

Moir ( 1991) in Chapter Four. 

The perceived problem or malaise in the field of Physical Education (as cited in 

Chapter Four), especially research in Physical Education (Kroll 1982; Kirk 1988), 

whereby such research is diversely classifed according to its exercise physiological, 

para-medical alliance, which takes a scientific stance; or its delivery in schools 

through educationally sound activities, therefore a pedagogical stance, these are 

issues which need to continue to be debated and articulated in many related arenas. 
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Conclusion 

An underlying purpose and intention of this chapter has been to note the difficulty of 

research in a relatively new field, especially within a research environment where 

facilities and support literature has been minimal and insubstantial. As noted within 

the text, some information was still only available at the seminar or draft stage. 

Others printed sources were at the current journal but not yet book stage. It has been 

essential to reach out from this institution into the broader and global communities by 

use through postal and telecommunications, and personal in situ visits, in order to 

develop software, hardware and human resources crucial for the adequacy and 

completeness of this study. 

In order for relative satisfaction to be achieved through this study, the 'Outcomes' 

Chapter provides further questions for investigation needing to be developed, posed, 

and answered. As discussed in Chapter One, significant elements of the schools' 

survey were obscure and quantitatively unsatisfying. The subsequent results of the 

provision of data, literature, curricular materials and other sources which otherwise 

may not have been available in library shelves or library databases have been 

immeasurably useful (and may be considered qualitatively satisfying). Personal 

contacts with those in the field have been the major resource this study. 

It is asserted that the tools of inquiry chosen for use in this research activity have 

provided depth and scope for a full and valid examination of the resources from the 

various disciplines which have contributed to this study. Concerns about reliability 

have been shared in the text as necessary. However, it is affirmed that these have 

provided a valuable and essential picture of the problem as it is perceived as existing 

in Northern Territory schools, and so sets the impetus for continuing studies in this 

area. 

Finally it must be admitted, subjectively, that many avenues have been pursued and 

exhausted in investigating the topic, and where open-endedness remains, these 

present the bases upon which further questions for study may be initiated. 



Chapter Eight 

OUTCOMES 

In reviewing what has taken place in this research study, quite a number of activities 

have had to be undertaken. The purpose has been to support questions of health as 

they are perceived to influence the lives and well-being of students in Northern 

Territory schools. This influence is considered essential, in that effective instruction 

and learning should be considered to be capable of taking place where the setting, the 

environment or the location of the learning activity is conducive to and supportive of 

the learning activities occurring at that time and place. 

Alessi and Toepfer, in 'Beyond Survival: Middle Level Educational Basics in the 

90's' ( 1990) set the scene for this closing chapter by putting the broad conceptual 

challenge to schools to develop and secure programs which will 

help young people achieve knowledge, skills, attitudes and behaviours which will 
allow them: 

1) To consider intelligently the complex issues which affect daily living in our 
society. 
2) To formulate value/moral systems which will promote responsible and thoughtful 

responses to personal and social issues. 
3) To secure a sense of belonging and self-worth. 

4) To develop a sense of "enoughness" in the context of personal lifestyle and 
standard of living. It is unlikely that succeeding generations can sustain even our 
present standard of living without depriving other people in the world of basic 
necessities and without exhausting natural resources. 
5) To maintain a reasonable balance between technological convenience and human 

needs. 
6) To organise, integrate, and use knowledge, because we are on the verge of 

obviating the need for personal accumulation of information because of technologies. 
7) To develop a sense of global interdependence. What happens in one place in our 

world increasingly affects aspects of living for others. 
8) To develop an optimistic and creative attitude toward living and learning. 

Negative images of aging are unproductive and debilitating, especially as lifespans 
increase. In the information society, continuous learning will be necessary to 
maintain positive self-esteem. 
9) To develop skills and predispositions associated with democratic living. 
10) To formulate visions of the future toward which personal and social action may 
be directed. The compelling question of our times should not be "what will the 
future be like?, but rather "what do we want the future to be?" (Alessi and Toepfer 
1985, pp.398-399) (p.3). 

Such all-encompassing statements of the educational purposes and directions for 

schools lay down the gauntlet for educational programs to be sufficient in catering for 
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and reinforcing the needs of the country's youth, preparing it for the world in which 

they live, now, and in the years ahead. In developing these morally and ethically 

reasonable knowledge, skills, attitudes and behaviours, education is seen as holding 

an essential social and cultural responsibility in presenting purposeful programs in 

schools, or wherever the learning is delivered, and thus achieving the goal of assisting 

the growth of individuals who will be able to contribute effectively and usefully in 

areas of society, which best represent that individual's greatest skills, demonstrated 

through quality values and beliefs: the educated person. 

Teaching Physical Education at the individual school level, teachers predominantly 

seek to uncover the easiest and least costly way of implementing a program of 

physical and movement activity as a crutch upon which to lean. Sports activities, 

under the term 'Sport Education',  are readily undertaken. If a school does not have 

direct access to a well-ventilated and shaded or air conditioned facility, in the 

Northern Territory, it is then very easy to seek respite by not conducting lessons in 

Physical Education. Or else, schools are in many instances quite willingly opting out 

of the responsibility of conducting physical activity in schools. This is because the 

Federal Government through the Australian Sports Commission is providing State 

and Territory governments with substantial funding for Coaches-in-Residence, Sports 

Development Officers, and national program initiatives such as Aussie Sport and 

Sportsfun. While these are very useful and worthwhile programs, they are allegedly 

(albeit unintentionally) cooperating in the reduction of movement skills activities 

centred through the curriculum in schools, traditionally available through Physical 

Education. 

In the 1990s this time is being picked up by what are allegedly, and arguably, socially 

(and politically) more expedient and pressing issues, such as the use and abuse of 

drugs, socially destructive relationships and STDs, self-esteem programs, and so on 

(This is  strongly stressed as a major thrust in the Health Area Statement: Draft 

1992). Where Physical Education should and ought to have been seen to be 

incorporating the issues of self-esteem and related themes into its content, the reverse 

is now evolving as being the case, where Physical Education through movement and 

sport activities is now being subjugated. Thus, in the 1990s Physical Education as a 

major discipline of instruction in schools is evolving into the more academically, less 

physically instructive area of Health, and Sport Education is being increasingly 

associated with extracurricular pursuits, under the umbrella of government-sponsored 

agencies rather than the specialist trained Physical Education teacher within the 

Education Department's institutions and facilities. 
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At the higher education and research level this is being supported and advanced 

within the generic field of Human Movement Sciences, as a major contributor to 

Sports Sciences. A factor such as the negativistic responses expressed by adolescents 

in schools to outdoors' participation can only contribute to the decline in total 

population participation, unless definite, quite radical and undoubtedly substantial 

and expensive strategies are put in place in schools. These may be stated as 

timetabling, and the adequate provision of resources. 

Reiterating upon the argument submitted in Chapter Four, elements of the learning 

program existing within the broader macro-context may be intrusive upon the 

effectiveness of the learning activity. Therefore they must be considered as being 

dysfunctional to that learning. I t  follows that there ensues a deep-rooted 

responsibility to eliminate or at least minimise such dysfunctional impediments. 

"Conditions in life today require that school programs must deal with a specific 

dimension of self-concept and self-esteem" (Alessi and Toepfer, p.6). Placing 

students outdoors into hazardous and torrid outdoor environments is stultifying to 

their physically educational growth. The way in which it pervades their whole 

attitude towards physical and movement activity can only lead to substantiated 

negativism. Strategies to avoid this occurrence need therefore to be carefully 

considered. 

Significance of the Study 

The task and purpose of this study is to highlight the substantial need that has within 

recent years become more apparent, of the potential for injury, illness and poorer 

quality of life to which children may succumb by living in the Northern Territory. It 

may be argued that each member of a population within the regions of the world have 

some problem or other with respect to that region's climate or geography, to which 

human life eventually yields. Human activity has (as shown in Chapter Two) 

exacerbated this inevitability through anthropogenic technological advancement. 

By way of recapping the plot of the thesis to this time, the task of Chapter One was to 

demonstrate that children and adolescents attending Northern Territory schools do 

present from time to time with injuries or illnesses incurred while undertaking 

school-based learning activities. It has then been essential to establish the argument 

that the climate in northern Australia provides natural hazards to the safety, health 

-·----- ---
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and well-being of students in schools in this region. Chapter Two examined 

geographical details of the Northern Territory, focussing especially ·on the 

characteristics of the 'Top End' in its proximity to the Equator, and subsequent 

climatic features which direct the health and lifestyle of the region's residents. 

This climate provides stresses to the physiology and exercise activities of children 

and adolescents. This is especially evident if traditional European or British daily 

schedules and routines, so readily transposed into the southern Australian setting for 

the past two hundred years of colonial inhabitation, are attempted to be freely 

continued in the northern latitudes of Australia, and similar regions around the world 

for that matter. The incidence of skin cancer and thermal injuries are increasing, 

especially the former, where children who as a matter of course tend to spend most of 

their outdoors' hours in this period of their lives are greatly exposed to very high 

levels of solar UVR. And popular imaging, so influential in the lives of adolescents, 

portrays being heavily sun-tanned as highly favourable and desirable. These issues 

have been discussed at some length in Chapter Three. The data and information 

found in the literature and through interviews and responses of qualified and 

experienced researchers and writers in the various contributory fields suggest that the 

climate in northern Australia has the potential for causing immediate or impending 

discomfort and deleterious conditions, possibly contributing towards even major ill 

health or, more unfortunately in some instances, fatal conditions. 

Chapter Four looked at the development of Physical Education curricula in the 

Northern Territory, providing a concise overview of the evolution of Physical 

Education as a subject area, while looking for substantive evidence that the rigorous 

nature of the Northern Territory climate was borne in mind when producing 

curricular documents and policy through the auspices of the Northern Territory 

Department of Education. This sub-hypothesis (g) was not supported. 

In Chapter Five it is argued that there are strong degrees of ethical, moral, and legal 

responsibilities of teachers and educational administrators to present the safest and 

most reasonable learning environment which the community would, and ought to, 

expect. The case being so demonstrated, what actions ought now to be justified and 

taken through official and controlled 'channels' to ensure that a more protective, 

sensitive and responsible approach to outdoors' activities is applied in schools, 

including in learning activities? The development of instructional materials has 

already been undertaken in some areas, but outside curricular development 

institutions, if offices of education, schools and faculties of education within 
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universities are considered to be the central institutionalised agencies of curricular 

development within Australian society. This is discussed in Chapter Six, where a 

search was undertaken to find what materials had been published or prepared 

anywhere in Australia, and these examples of extant materials obtained from the 

various state Cancer Council education officers around Australia. 

Hypotheses in Review 

The hypotheses proposed in this study are resubmitted for consideration and 

discussion. 

I. Within a curricular framework, geography, as a significant part of the curricular 
macro-context in the Northern Territory, is a dysfunctional and intrusive feature 
which will negate or inhibit effective curricular development in the related fields of 
Physical Education/Health/Outdoor Education/Recreational Studies/Sports Education 
and their translation into teaching practice, unless strategies are developed and 
implemented which recognise and cater for this. 

2. The two main climatic features which must be considered as having the most 
potential to cause ill-health and severe injury, are heat and humidity, and solar actinic 
radiation, which cause the specific physiological disorders of heat stress and skin 
cancer respectively. 

The eleven emergent sub-hypotheses are also restated here: 

a) The location of Darwin and the Northern Territory leaves them exposed to 
climatic features which may be deemed to be potentially hazardous to the health and 
well-being of its inhabitants, especially if they are not naturally endowed with 
protective characteristics, or sufficiently adapted to them. 

b) There is empirical evidence to show that climatically the northern latitudes of 
Australia have a higher sustained exposure to actinic radiation than do the southern 
latitudes. 

c) Children attending schools in this region may be considered to be exposed to what 
are potentially hazardous, even lethal, climatic conditions. 

d) Clothing worn in Northern Territory schools during outdoor physical activity 
needs to fullil the required tripartite characteristics of durability, efficiency and solar 
protecti vit y. 

e) Considerations for the safe scheduling of outdoor activities in the Northern 
Territory ought not to follow models of timetables from southern states of Australia, 
but rather timetables appropriate to and suitable for the characteristics of this region. 

f) Appropriate and suitable models for timetables for application into the Northern 
Territory setting may be sought for consideration from global homoclimes. 

g) The concept of geography, including location and climate, is a major 
consideration undertaken during deliberations for and about curriculum in Physical 
Education wholly developed in and for implementation in Northern Territory 
schools. 



h) Clear directions can, and ought by legal and ethical standards, be put in place 
regarding outdoors physical activity, concerning the safety and well-being of the 
students while in the school's care. 

i) Health (Physical Education) courses featuring recognition of the special needs of 
students in the Northern Territory ought to be established at the Northern Territory 
University. 

j) Teacher education institutions in Australia should include a compulsory unit 
dealing with legal responsibilities and issues of teachers and schools. 

k) Appropriate curricular materials exist around Australia, suitable for 
implementation in Northern Territory schools. 
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An examination of the literature in the various fields which contribute to the study (as 

considered in the opening section of Chapter Seven Research Methodology) 

substantiate the argument that many of the considerations proposed through the 

hypotheses and sub-hypotheses have not yet been recognised and catered for, in 

educational practice. 

Chapter One shows that cases of solar- or heat-related illnesses are reported to nurses 

in schools. The evidence to support the related hypotheses and sub-hypotheses 

pertaining to why these illnesses may be occurring in Northern Territory schools, is 

considered in Chapters Two and Three. Heat stress, also referred to as thermal stress 

or thermoregulatory dysfunction, has been shown to be a high cause of injury and 

illness among Northern Territory adolescents. While no reports of heat stroke were 

recorded throughout the survey period, nevertheless reports of precursory stages to 

this highest level of thermoregulatory failure in the form of dehydration and heat 

stress were reported. In children and adolescents especially, as well as in adults, heat 

stroke can be fatal. 

Numbers of children report to nurses with sunburn. This is a form of injury not yet 

highly regarded by adolescents as being of a serious nature, and so it is alleged that 

only a few actual cases of those who may be observed with sunburned skin actually 

report to the nurses for treatment. This behaviour and attitude is of major concern to 

dermatologists and other medical specialists, who present evidence to demonstrate 

the cumulation of sunburn episodes is the prime cause for eventual presentation of 

skin cancer, including the lethal form in malignant melanoma. It is essential to 'get 

the message across' to adolescents, that cumulative sunburn can also indeed be lethal. 

At the very least, skin ages and deteriorates much earlier than it would if it were 

protected, and this can cause a lowering of self-image. 
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While it has been shown that there may be contributory elements to the susceptibility 

of an individual at any particular time to the onset of either illness, nevertheless 

exposure to climatic conditions are the prime cause of the illness. 

The examination of climatic features, especially general continuous heat, and high 

levels of solar ultraviolet radiation due to equatorial proximity, coupled with the poor 

ability of the body to cope with sustained exposure to these climatic characteristics, 

means that the Northern Territory is not an ideal place for free and unlimited 

outdoors activity. Yet by the continued scheduling of many schools' events and 

activities in the middle of the day, and in some instances over a series of days, it may 

be presumed that it continues to be quite acceptable and normal at 'official levels' for 

these events to carried out at these times. If there were a general concern, then 

perhaps more specific restrictions may have been put in place in schools. 

It has been shown that solar radiation levels, of the most intrusive wavelength, 

namely UV-B, are more prevalent over the year in the Darwin area than in southern 

Australia, where it fluctuates seasonally. It is therefore reasserted that in the 

Northern Territory, when curriculum development is being undertaken, geographic 

location is a feature of the region that must be borne in mind. As the characteristics 

of this region as discussed throughout the opening chapters display potentiality for 

intrusion into the physiological as well as behavioural make-up of adolescents of the 

region, so they will also greatly influence to a significant degree many of the 

outdoors learning activities undertaken as part of a school's program, such as in 

Physical Education, Outdoor Education, and Sports. 

Predictions of Global Climatic Change tor Darwin 

It is noted in Chapter Two that global climatic changes will have significant 

influences on Darwin. In that chapter (and reviewed in Chapter Seven) reference was 

made that the anthropogenic effects of technological development through vehicular 

and industrial exhaust gases, among others, are producing significant deleterious 

results on the lives of children living in the Los Angeles region. Recognising this, 

government authorities have a 'smog emergency plan' program in place (South Coast 

Air Quality Managment District c .1990), to which schools must provide safe 

scheduling and protective responses. 

Like solar actinic radiation and heat and humidity, these alleged global changes may 

also have important influences on the lives of students especially in areas around 
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Darwin. This is because these exhausts gases travel around the planet, carried by 

global air flow patterns and currents (Houghton and W oodwell 1989, pp. 18-26). 

In preparing to make recommendations based on the studies undertaken in this 

research, it is worth while referring to the broader perspective of climatic change and 

models of prediction as have been prepared by Northern Territory experts. This 

information will have an input into providing a greater understanding of where the 

region's climate may be going in the future. The incidence of skin cancer as a result 

of exposure to solar actinic radiation is directly tied in with stratospheric ozone 

levels. Thermal stress is directly tied in with regional heat and humidity. Where 

these may be exacerbated because of global climatic change, these may be considered 

as having the potential to further worsen the possibility of ill-health for students in 

Northern Territory schools. 

The regional office of the Commonwealth Scientific and Industrial Research 

Organisation (CSIRO) held a public seminar in Darwin 1989, in which selected 

speakers presented a general overview of global warming, and the anticipated effect it 

would have on the Northern Territory. Such speakers included the Director of the 

Northern Territory Office of the Bureau of Meteorology, J Arthur, and the Australian 

Broadcasting Commission's Science Reporter, R Williams. Other speakers 

representing the CSIRO and the Conservation Commission of the Northern Territory 

gave addresses, which may be represented in a composite picture which follows. It 

must be noted, however, that all matters dealing with global warming is predicted 

upon a broad scope of data, confluencing into a number of climatological models, and 

it is of concern to researchers (Pearman and Mitchell, pp.2, 5; Pittock and Evans 

1990, p. l )  that considerable discrepancies exist in the many existing prediction 

models. 

Attnospheric changes are more widespread than just stratospheric ozone depletion, 

and tropospheric zone increases along with other aerosol pollutants. The 

'Greenhouse Effect' is increasingly contributing to the whole global picture, of which 

the future health of children in Darwin is a part. 

The city of Darwin is established on a very low-lying peninsula, at its maximum 

point no more than about thirty metres above sea-level (Northern Territory 

Department of Lands and Housing, Survey and Mapping Office). Global warming 

should affect the Northern Territory in a number of ways. Pittock and Evans (eds.) 

suggest in the 'Regional Impact of the Enhanced Greenhouse Effect on the Northern 
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Territory•, the Annual Repon produced by the Climatic Impact Group of the CSIRO 

Division of Annospheric Research ( 1990), 

Our most confident conclusion is that average surface temperatures in all seasons 
will by [the year] 2030 have increased relative to the 1980s by some 1 or 2°C in 
northern c.oastaJ areas, 1 to 3°C in southern coastal areas, and 2 to 4°C inland, 
especially in the dry season. [The] evidence tends to suggest that summer rainfall 
dominated area of Australia will on average increase by some 10%, while winter rain 
in the southwest of the continent will decrease by a similar amount. (Notes in 
brackets added.) 

Pittock and Evans (pp.l-2) suggest that 

due to greater available moisture, extreme rainfall rates, leading to flash floodings, 
are likely to increase, but this has yet to be quantified . . .  A projected global average 
sea-level rise in the range of 10 to 50 em by 2050 is expected. The latter will also 
change as a result of enhanced greenhouse effects on ocean currents, the El Nino
Southern Oscillation phenomenon, tropical cyclones, river flow and other factors. 

With the predicted rise in ocean levels, "the potential effects on lowlying coastal 

areas in the Northern Territory, especially Kakadu, may be quite dramatic .. (Pittock 

and Evans, p.2). The effect of increased ocean levels would be to unbalance 

sensitive ecosystems, especially along low-lying coastlines, by raising salt levels in 

the soils and very seasonal water table. Large areas of coastal plains around Darwin, 

and west across to the World Heritage areas of the Kakadu wetlands would be 

irreversibly damaged by the increasing salinity and sediment loading if the sea level 

were to rise (Pittock and Evans, p.50). These "young and fragile . . .  coastal regions .. 

would not be able to withstand rapid greenhouse-induced change, "and some natural 

local treasures may be damaged or lost, (p.50), citing Freeland (1988) and Werner 

(1988). 

There would be intrusion into low-lying inhabited areas by the sea in following the 

modifications to its natural coastline development. Storm surge areas around Darwin 

are quite at risk in this instance. These are hazardous areas in times of the confluence 

of a cyclone occurring during high tides (Pittock and Evans, p.50). These areas are 

near creek mouths and tidal estuaries. Some coastal suburbs, Aboriginal 

communities and major anerial roadways could well experience intrusion and panial 

inundation. The Darwin residential region • s infrastructure would be strongly 

affected by the predicted "more intense rainfall events, through flash flooding, and 

the need for improved water management, states J Llewellyn, Environmental Policy 

Officer, Environment Protection Unit, in the Conservation Commission of the 

Northern Territory. 



The impact of this upon the total ecology and economy of the whole 'Top End • 

would be no less than disastrous. It is already a measurable phenomena, in that it is 

estimated by Pittock and Evans (p.7) "that the global sea level has risen over the last 

100 years by 10 to 20 em, .. and that if a "Business-as Usual scenario .. were to be 

maintained, 

it will rise by an average of 3 to 10 em per decade over the coming century, mainly 
due to thermal expansion of the oceans and the melting of some land ice. This 
amounts to a rise of about 20 em by 2030, and 65 em by the end of the twenty-flfSt 
century. 

These mean sea level increases are due to climatic warming because of the increased 

anthropogenic gas concentrations into the atmosphere, including tropospheric ozone 

and the CFCs, the predominance of carbon monoxide and carbon dioxide, nitrogen 

oxides and methane (Pittock and Evans, p.7). 

The rate of global mean temperature increase during the next century will be about 
0.3°C to 0.6°C . . .  The IPCC [(Intergovernmental Panel on Climate Change)] 
prediction is for roughly a 5-10 fold increase in the rate of warming over the next 100 
years. 

The predicted effects upon lifestyles of population groups residing in the Northern 

Territory, such as adolescents or primary aged children, have not yet been studied, 

apart from those alluded to above. This will be need to be undertaken in the near 

future. 

Sub-hypothesis (d) relates to research work being currently undertaken, and 

encourages school authorities to be conscious of what products are being produced, 

so that whenever clothing of a suitable fabric knit and weave is available, that schools 

be informed as to its suitability according to FPF, yet allowing air flow around the 

skin. Such clothing should be promoted within schools. 

Children should therefore be encouraged to wear protective clothing which will shield 

them from the potentially dangerous rays of the sun, together with sunglasses 

especially in an area which has high reflectivity (such as on or near water, sand and 

concrete). 

The Northern Territory is geographically quite different from the more populous 

areas of Australia. Hypotheses seven and eight suggest that scheduling of outdoors' 

activities should reflect an understanding to these geographical differences. 
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Sub-hypotheses (g) and (h) pose questions concerning the delegation and acceptance 

of responsibility that is an essential part of schooling in our society today. This stans 

from the development of curricula, which identify specific needs of students at school 

in the Northern Territory. Catering for climatic rigours of this region has been argued 

as being extremely imponant for curriculum in Physical Education; or, at least, in 

guidelines and directions for principals and teachers of any activity conducted 

outdoors, such as Physical Education, where the likelihood of such illnesses may be 

prevalent. The research has revealed that such policy does not exist in a form which 

could be supplied to principals or teachers in Northern Territory schools. 

Sub-hypotheses (i) and (j) pick up the issue of formal responsibilities within teacher 

education institutions and educational administration. Embodied is the argument that 

this is an area wherein educators, at various levels of authority, have appropriate 

levels of this responsibility invested in them by virtue of their role in the community, 

most importantly with regard to the children of the community, and these must be 

realised in the most efficient and caring way. Providing the opportunity for details of 

such responsibilities to be shared and taught, rather than just learned in an ad hoc 

manner, is the thrust of the suggestion that such formal requirements could be taught 

in  teacher education courses even before graduate teachers arrive in their first 

classroom. 

The final sub-hypothesis (k) considers curricular materials extant throughout 

Australia, and forms the basis of proposals for setting these in place in Northern 

Territory schools, places where there is clear evidence for their need. 

Recommendations 

Recommendations may be drawn out of this study in a number of ways, and for a 

number of purposes. It is strongly advisable that policy and guidelines be drawn up 

and distributed to principals to be put in place in schools, concerning sunsafe 

practices and thermal protection. 

In Schools 

Schools need to take on the prime responsibility for the delivery of sun safe 

behaviours and attitudes. These are formal scheduled programs, with support and 

materials provided by Departmental advisers. In this regard therefore, it is 
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recommended that the Northern Territory Department of Education sets in place 

supportive advisory materials and guidelines. 

These should be procured from New South Wales or Victoria, rewritten suitably for 

the Northern Territory context, and placed in each school within the Northern 

Territory. The nature of cancer is the same, but the depth of intensity and sense of 

precaution to be delivered to students within the context of the Northern Territory 

edition must be greatly emphasised, due to the very nature of the Northern Territory's 

location. Such an edition could be produced across northern Australia, as it  shares a 

similar geography with northern Western Australia and northern Queensland. 

It is recommended that all schools be equipped with large shaded multipurpose 

facilities. This is an area of further investigation of its own. However, the provision 

of such a facility would promote, support and encourage participation in physical 

movement activities, but in a controlled and shaded environment. The provision of 

lighted sports arenas such as tennis and netball courts should be a facility put within 

financial reach of all schools. Larger schools or community schools, which include 

secondary schools, should be able to floodlight a greater area, such as a sportsfield of 

the size of an oval or soccer or hockey pitch. This would allow a wide variety of 

school and community activities to be conducted in the cooler part of the day, through 

to the evening. The experience of participating in sports and physical activities in the 

tropical evenings of this region is very pleasant, and encourages regular participation 

in a wide variety of physical activities, ostensibly the major goal and objective of 

Physical Education. 

Multipurpose facilities should, apart from adequate shade, also be well ventilated. An 

inspection undertaken through 1991 and 1992 of all such facilities in the Darwin and 

Katherine regions has found that some naturally ventilated facilities, while providing 

more than adequate shade, have 'air locks', where air is unable to circulate freely, and 

so allow inside temperatures and humidity to increase to levels higher than the 

equivalent outdoors' levels. This becomes a problem for the students' 

thermoregulatory comfort, and so their active participatory safety is again put at risk. 

It is recommended that design testing and subsequent structure construction be 

essential for resultant effective facilities. 

The provision of these facilities in schools is a responsibility of the Northern 

Territory Government. The process of devolution (Cavanagh 1992) is not a catchcry 
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to hide behind in this instance and the issue is too big to leave to schools alone to 

decide and manage independently. 

It is recommended that general day to day running of the school program should see 

all outdoors activities scheduled to be completed by lO.OOam, and not to resume until 

after 3.30pm, until protective shade areas are in place. 

Because of the ability of vegetation and atmospheric humidity to absorb and retain 

heat, activities after 3.30pm can still be very warm to hot. This is a very common 

characteristic of the 'Top End', being in the tropics. This needs to be borne in mind 

when scheduling after school activities, such as interschool cricket, which is 

conducted from 3.30 to 5.30pm. 

Indoor lunch activities should be organised at lunchtimes by various groups 

throughout the school, including sports, arts, drama, debating, music groups, and 

more. It has been noted in Chapter One that a very large number of reports occurred 

during, or very soon after, the lunchtime break. While lunchtimes are very good and 

appropriate times for students to 'let off steam' and run around, to socialise, and so 

on, nevertheless they should be encouraged to use shaded areas or facilities, reminded 

to hydrate regularly, and be warned of the potentially dangerous outcomes of 

inadequate hydration and prolonged solar exposure during the middle of the day. 

Schools must provide adequate access to cooled water facilities. Access to these need 

to be unlimited and unreserved. Their use should be very strongly promoted 

throughout the school. In the early childhood years, regular instruction ought to be 

carried out by the classroom teacher, and all staff strongly encouraged to be visible 

using the cool water fountains. In this way not only are they developing good habits 

in the children as being significant role models, but it will also assist in their own 

good health habits. Any functional failure in the cooled water system should be 

repaired without delay. Mechanical or other failure can too easily result in illness or 

injury during that albeit brief period of breakdown. 

It is a major intention of this thesis to support continued participation in physical 

activity such as in Physical Education and School Sports. Indeed it should be 

enhanced and developed. Education and sporting authorities however ought to direct 

the scheduling of events incorporating school students to be held away from midday 

hours, as a response to the climate, unless shaded, cooled (well ventilated as well as 

air conditioned) facilities can be provided. 
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In the Northern Territory Departmsnt of Education 

Instructional materials for teaching in all Northern Territory schools must be 

prepared, published and presented in schools. Interstate examples are available for 

perusal and development. Funding for the purchase of these materials, and the 

development of a northern Australian edition, should come directly from the 

Department of Education. Specialists in the field should be given full support to 

carry out this task. Cooperation should be sought with the Northern Territory Anti 

Cancer Foundation. Teachers from various regions of the Northern Territory with 

experience of having taught students under what may be considered as climatic duress 

should have input into the production of material to be provided for schools. It is 

essential that such teaching documents reflect the best experiences of practical 

teaching, and indicating what has been successfully taught in hot and humid 

environments, under what conditions and where, in the past. This could include 

scheduling and programming advice, aligned with climatological background data, 

suitable for Central Australia and for the 'Top End'. 

The release of newly prepared appropriate teaching materials should be very well 

publicised, in order to gain support from the general community and populace, and to 

promote the message inherent in these materials to the scope of the whole 

community. Budgeting arrangements need to be arranged so that schools will be in a 

position to set aside funds for the purchase and promotion of such resources. 

The 'natural protection' theme should be strongly promoted through all possible 

avenues. These could include graphic presentations through posters around the 

schools, as well as in class sessions throughout the year levels. By including students 

in the decision making processes, it may be considerably easier to clarify to students 

and parents the reasons behind scheduling decisions, the choices of uniforms or 

clothing styles, and the development of gardens by means of artificial shade and trees. 

The students, staff and council of each school should be supported through funding 

and ideas to develop a more shady environment. There could be greater support for 

the major naturalists' theme of 'Greening Australia', with a great deal more 

government time, effort and money being directed towards the propagation, care and 

establishment of indigenous and South-east Asian shade trees, particularly suited to 

this environment. The Northern Territory University and other private small 

businesses have the horticultural facilities and expertise to develop and assist, what 

could become in time, an increasingly significant local industry. Shade trees around 
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buildings, open courtyards and the perimeters of playing fields are the best 

(admittedly not immediate) and most aesthetically pleasing of all fonns of sun 

protection available. It is regrettable that some Darwin schools are open and devoid 

of such trees. The reason that choosing shade trees was not pursued is apparently due 

to the need for rapid coverage of walls, and the strong lobby which insists upon native 

Australian trees (Schofield, Tripodi, Girgis and Sanson-Fisher 1 991 ,  p. l 39). It does 

take care and effort to keep them free of disease and tennites in the Northern 

Territory region, but the product is excellent. Yet the number of schools, especially 

secondary schools, which stand out as expensive block monoliths, with very linle 

appeal about them, is too many. 

One non-government school in Darwin, with its low 'private' budget, has its own 

nursery, and a list of awards and grants from consecutive years from 'Greening 

Australia' and 'Keep Australia Beautiful', to justify the efforts of a couple of hard 

working gardeners, as well as teachers and willing parents at working bees. Learning 

to help are the children who both 'are taught',  and 'have caught', the model of a 

healthy, natural environment, and can do so more comfortably within it The school's 

buildings are simple, plain and naturally cooled, but the lush growth and shade of 

massive stands of palms and spreading leafy trees around them cause a vastly 

different impression to remain, as opposed to being within the concrete and brick 

walls of an air conditioned two storeyed edifice. 

School sports carnivals, and those conducted over several days by the official 

Northern Territory School Sports Councils, affiliated with the Australian School 

Sports Council, are in the position of conducting sports events for the best 

representatives of sports activities in Australia. The standard of care therefore should 

allegedly be of the highest standard of care, as demonstrated by principals and 

teachers in schools. It is recommended that, whenever such carnivals are conducted 

in the Northern Territory, the scheduling of such events should again be where 

students are afforded the highest level of safe and effective support possible. It has 

been shown through the reports in Chapter One that the highest levels of incidence 

occur at prolonged carnivals, conducted outdoors over several days. Competitors 

come away from such carnivals often with cases of severe sunburn or various levels 

of heat stress, more often than during regular school activities. This needs to be 

readdressed. Scheduling is the best and safest solution. Most arenas where carnivals 

are conducted are the best available in Darwin; these are in the main equipped with 
floodlights. They should be used. These arenas are, for example, the Darwin and 

Northern Territory centres for athletics, soccer, hockey, touch, netball, and rugby. 



The only facility which is not equipped with lights in Darwin is the Australian Rules 

football stadium. Through personal observation by coaching, and by studies carried 

out by Pyke and Hahn ( 1983), it has been noted that this sport has a high incidence of 

sunburn and heat stress in the Northern Territory. Lighting the stadium should be a 

priority for the community, and for school sport administrators. 

It is recommended that funher studies be made of specific carnivals, to substantiate 

the initial evidence presented in Chapter One. The same methodology should be used 

as for the survey, together with funher support by studies in microclimatology. This 

specialised field looks at features of the climate within the parameters of small 

focused area, such as a sportsfield, a gymnasium, even a classroom. 

It is recommended that no outdoor carnivals be scheduled between lO.OOam and 

3.00pm. Alternative times should be found, and the use made of those facilities in the 

community which provide satisfactory illumination for the particular event. 

Schools should be provided with advisory material pertaining to excursions and 

camps, especially the preparedness of students. Where students have been ill, or are 

at that time under some form of stress, whether it be emotional or physical or other, 

these students are most susceptible to injury. Inadequate nourishment may pre-empt 

injury in students. During the excursion, high standards of protective behaviour must 

be maintained. 

Further studies should be undertaken to investigate ways of promoting a more 

protective self image for Northern Territory students. As discussed in Chapter Three, 

many students are allegedly very complacent about protective behaviours; strategies 

need to be investigated which would empower and enhance students' desire to protect 

themselves, especially for their early adults years when the effects of exposure to 

solar radiation begin to present through increased skin 'blemishes' and ageing. 

As these studies are conducted over time, they should be collected and put together 

by the Principal Education Officer of Health and Physical Education or that officer's 

delegate, and formulated into a policy clarifying safe and advisable procedures for 

schools. This officer or delegate should keep on file all updated information 

concerning new knowledge and recommendations relating to the effects of solar 

actinic radiation and heat stress. This data will come from various contributory 

fields, such as climatology, psychology, sociology, and community health and 
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medicine. and should be used to put together any further or amended policies 

according to the most recent advice. 

In the light of current ( 1992) changes in the field of Physical Education. as alluded to 

in Chapter Four. and the development of new direction in the Health Field Statement 

as part of the National Curriculum Statement (1992). the whole concept and context 

of Physical Education must be seen to reflect the needs of the leamers within the 

whole community in which the learning takes place. For the Northern Territory. this 

must especially include the Aboriginal population. and the increasing numbers of 

resident South-east Asians. New socio-cultural values are being introduced which 

ought to be bome in mind as curriculum development continues to be undertaken. 

But essentially. from the point of view of this study. the influences upon the health 

and lifestyle of features of this region's climate must undergird any curricular 

translation into teaching and learning by means of physical activity in Northem 

Territory schools. The suitability of activities and their scheduling must be efficable 

for the majority if not all the student population. 

It is recommended that a rescheduled day incorporating a siesta period be examined 

as a more appropriate reflection of the northern Australian region 's climate. The use 

of outdoors• sports and recreational facilities in the late afternoons and under lights in 

the evenings has already been noted. It is worth considering the nature of the 

geography of the Northern Territory. in relation to the rest of Australia. and 

homoclimes (see Chapter Two). Regions around the world with climates similar to 

the 'Top End' are mid-Brazil. Zanzibar. and Bangkok (and Aswan in Egypt for Alice 

Springs) (Lin acre and Hobbs. p . l78). Television portrayals ( 1992) of sports in 

Barcelona reveal that region's climate to be also very similar. Many of these areas. 

and others with hot or humid climates. have a history of incorporating a siesta as a 

natural part of the daily schedule of activities. when the solar zenith means that the 

heat of the day causes continued and sustained work to be too uncomfortable. For 

several hours in the middle of the day. many activities. especially outdoors, cease. 

The air conditioned society in which much of the Northern Territory now lives and 

exists is costly. However. it allows for communication to be maintained with the hub 

of Australian commercial and political society in the southern states. which continues. 

regardless. 

The northern half of the Australian continent should not be considered at all similar to 
the more densely populated areas of the temperate southern states. Rather than 

regularly changing seasons of those regions. the hot desert of the bullc of Australia. 
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and the monsoonal strip along the northern and north-eastern coastal strip of Australia 

have sustained hot periods in which human activities are uncomfortable. Further, if 

the level of activity is excessive, as considered in Chapter Three, then heat injury 

becomes a high possibility. Therefore protective measures need to be implemented. 

A siesta, rest, or a lengthy break from work, is be a suitable strategy for midday 

periods. Work would then resume mid-afternoon, and continue to late in the evening. 

Community physical activity and sports should be considered in this way, and 

avoided completely at these times. There should be none whatsoever after lO.OOam, 

and should only resume after 3.30 or 4.00pm. Strategies should be put in place 

whereby these activities are conducted out of currently existing schools hours. Is the 

cost of children's and adolescents' health less than that of the time and employment 

value of supervising teachers required to be employed after traditional hours? 

Radical changes to these conditions need to be undertaken, for the best use of this 

region's most enjoyable periods of the day, the early mornings and evenings. These 

should be incorporated within the community, and within schools. It has been done 

in other countries before; it is time for these to be incorporated in northern Australian 

schools and the general community now. 

Schools need to be seen to be taking the lead in the community. Their populations 

form the community of the future. Schools can be models for the buildings and parks 

of the community. Teachers ought to be seen as important adult images within the 

community, especially for the children of the community. It is more comfortable for 

other adults to 'pick up and run with' the sun safe image if a significant group within 

the community is being seen to set the model for the image, a group which is not 

identified with being a 'prissy' image. High profile role models play such an 

important and influential impression upon groups within the community. And such a 

significant and easily influenced group are the teenagers. The support and 

cooperation of significant media, sports, arts and fashion figures within the local, 

national and international scene should be sought to assist in the matter of positive 

health and safe behaviour modelling. 

It is recommended that cooperative measures be set in place between the Northern 

Territory Government, the local city and town councils, together with requests for 

Federal Government funding, to support the increased construction of well planned 

and thought out facilities which will enable the promotion of involvement in sports 

and physical activity, free from the concerns of climatic hazards. 
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Teachers Federation 

It is strongly recommended that the Minister and Secretary for Education provide 

sunsafe strategies and measures for Northern Terriory Department of Education 

teachers. Western Australian and Queensland cases should be considered as setting 

reasonable examples of precedence. Through these examples the means should 

established for the provision to teachers in the Northern Territory who are required to 

be outdoors for an extended period of time, for example two hours, protective 

clothing and sunscreen. Further, there should be bulk provision of sunscreen for 

students and staff when leaving the classroom for outdoors' activities. 

The need for teachers to set a positive and active model of sunsafe behaviour has 

already been stated. The first report of negotiations between a teachers group as a 

collective enclave of employees and their employers, a state ministry, took place in 

Western Australia. The State School Teachers' Union of Western Australia 

commenced "formal discussions with the Ministry of Education on the question of 

UV protection" (Morrow 1990, pp.6-8). The reason being that 

it has long been recognised by Physical Education teachers that they are in a high
risk category with regards to susceptibility to skin cancers and melanomas. The 
recent media coverage of a probable increase in sun-related skin diseases due to 
atmospheric ozone depletion and the fact that sun safety is covered in certain Year 8 
and Year 10 Health Education units gives education industry employers and PE 
teachers a greater insight in to the very real dangers of prolonged exposure to 
sunlight and tN radiation. 

Through negotiations with the Mirlistry the submission was made that 

PE teachers are: 
(i) Outdoor workers with exposure to heat and tN radiation for at least 2 hours per 
day 
(ii) Role models for impressionable young people 
(iii) Employees of a Ministry that requires its PE staff to wear dress of a standard 
acceptable to the community as a whole. 

As a result, the request was made for provision of 

personal protective equipment and dress/apparel that was both: 
1. Durable 
AND 
2. Aesthetically acceptable both to wearer, school and the wider community. 

The items sought, and are being provided, are a sun protective hat with a 80mm brim, 

sunglasses with 95%+ UV Bloc, and a loose-fitting, close weave, long sleeve shirt. 

Further, the Department should be responsible for the continual provision to students 
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and teachers of SPF 15+ sunscreen, and the planting of shade trees or the construction 

of shade covers, such as at pools or at vantage points around playing fields (Morrow, 

p.6). 

Subsequent to these actions, in 1991 the Queensland Teachers Union commenced 

similar negotiations with its Ministry. 

Locally the precedent has been set, with public servants within the Department of 

Transport and Works being provided with full length protective clothing, broad 

rimmed hats, UV flltering sunglasses, and small bottles of sunscreen available from a 

bulk dispenser located by the exit of the employees • offices. The sunscreen is to be 

carefully applied to those areas of unprotected skin not afforded shade by other 

protective measures. 

Activities at the Northern Territory University 

The University should be the centre of research activities in curriculum and the 

development of an understanding of responses peculiar to the climatic restrictions of 

the Northern Territory. As noted in Chapter Four, in the early 1990s the University 

has only one senior lecturer in Health and Physical Education, in the field of primary 

school pedagogy. There are however a number of departments in various faculties at 

the University through whom a composite study could possibly be developed. These 

include Psychology, Eanh Science, and Education. Other possibilities for associated 

studies could include the School of Fashion (in clothing design), and Arts (such as 

Politics and Anthropology). Funher, associations could be developed and promoted 

with the Menzies School of Health Research, which features a school of Tropical 

Medicine. 

With respect to teacher education, Chapter Four notes the recommendation that the 

Northern Territory University ought to have courses available which feature 

instruction in Health (ex Physical Education), with a tropical specialisation and 

emphasis. Such courses could be usefully applied and delivered to South-east Asian 

student teachers, as well as to teachers in Aboriginal and other remote settlements of 

this or similar regions. Strategies should be considered in these courses for the 

provision of physical activities where facilities are limited, and the climate is 

intrusive. It may become a landmark for the development of a unique program of 

teacher education for northern Australia. 



2A5 

It has been shown in Chapter Five that educational authorities have a significant level 

of responsibility to demonstrate and implement in the transmission of education 

programs, particularly in schools. But few fonnal opportunities currently exist for 

the transmission of such knowledge to pregraduate and graduate teachers. This is an 

area where the Faculty of Law at the Northern Territory University could provide 

significant input, by means of seminars and lectures presented by experienced 

lecturers in Northern Territory law, especially those who may have encountered 

precedence established in cases involving students, schools and educational 

administration, here in the Northern Territory, interstate, and in oversea areas whose 

laws are not dissimilar to that of Australia. 

To assist teacher preparation, a compulsory unit in school law should be developed in 

conjunction with the Faculty of Education and presented for pre-graduate teachers in 

the Northern Territory. Such a unit could be offered throughout teacher education 

institutions in Australia. 

The course unit would need to be appropriate and relevant to the state and territory in 

which it was conducted, with all the idiosyncratic problems inherent in presenting the 

content and interpretations of State law and Federal law. It would cover the legal 

responsibility of schools and teachers, matters such as those dealt with in this chapter. 

It could also cover complex and associated issues such as suspected child abuse, the 

role of the school-based constable, and so on. There would need to be enough 

material and issues presented during the lecture and seminar sessions to give rise to 

such knowledge as would enhance protection for the teacher and for the child. The 

objective of such a course would be proactive and informative, not legalistic and 

authoritarian, so as to create possible consequential fear. Rather, to enlighten and 

inform, to alleviate ignorance in what is, for many, quite a new field in their personal 

and professional experience. The positive outcomes sought by promulgating this 

proposal would be the availability to enhance the practical preparedness of graduating 

teachers, and to develop in students such an awareness of these issues that they would 

allegedly be more clear-cut. Senior teachers preparing for more administrative roles 

would purportedly have a greater depth of knowledge and experience substantiating 

their considerations as they confront the many minor, and sometimes very major, 

decisions encountered daily. 

The option available to schools is to aid the devolution of responsibility through 

directions of funds for in-servicing. 
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As noted in Chapter Five, at least one incumbent in the Faculty of Education in 1992 

has had experience in delivering such a unit as part of a teacher education program. 

The product and outcomes of such information concerning legal responsibilities 

should be published, collated, and disseminated to all school principals through the 

Principal Education Officer. It could take the form of a loose leaf binder, so that 

future additions could be provided, and superseded material easily removed. Or, in 

contemporary electronic mail links (e mail) through computer networking, such 

information could be automatically downloaded to all schools. Principals should then 

take the responsibility of ensuring that all staff are well versed in general applications 

of the law as appropriate to primary or secondary schools, and, in the latter, in areas 

pertaining to specialised teaching such as to teachers of Physical Education and 

Outdoor Education. 

The existing Draft Policy document which has been discussed in Chapters Two, Four 

and Five, must be updated with regard to the most recent information pertaining to 

heat stress. Policy specifically focusing on sun safe behaviours and practices must be 

drawn up, and then ratified by the Northern Territory Department of Education, to be 

put in place as soon as possible. The Department needs to be seen as being 

increasingly aware of the requirements of students living in this region, especially as 

this study demonstrates that these issues are some which have not yet been 

adequately addressed in the past. 

Recommendations for further research 

This study has opened the way for a number of subsequent specialised studies. 

Recommendation I. Procedures should be set in place to quantify numbers of 

adolescents presenting with suspected skin cancers in the Northern Territory. 

Recommendation II. Further study could be carried out in conjunction with the Work 

Health Authority, as they already have on site research protocols established, and 

apparatus available for carrying out microclimatological studies. 

A technical document has been prepared in October 1991, as a result of the concerns 

about workers in the workplace, in relation to UVR. Entitled 'Guidance Note for the 

Protection of Workers from the Ultraviolet Radiation in Sunlight', the expectation of 

the National Commission is that guidance notes will provide detailed information for 
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use by unions, employers, management, health and safety committee representatives, 

safety officers, occupational health and safety professionals and others requiring 

guidance. The Guidance Note provides a thorough outline of information concerning 

'Adverse Health Effects of Solar Ultraviolet Radiation • ,  'Prevention • ,  'Health 

Surveillance', and 'Training and Education'. Such information and advice could be 

readily applied to schools, playgrounds and sportsfields, on the basis of children and 

adolescents being 'little workers' in a specific workplace. It could be an appropriate 

model to serve as the basis for a schools • publication which would be the instrument 

containing appropriate guidance and advice. 

Agencies such as the Northern Territory Work Health Authority, associated with the 

National Occupational Health and Safety Commission, are continually required to 

undertake studies of the safety and suitability of work environments. It is their 

subsequent task to provide information and recommendations for the safety and well

being of workers in their work environment. Such studies have also been carried out 

in relation to heat stress. In the Northern Territory, the Regional Director of the 

Office of Occupational Safety has supervised and conducted studies into the health of 

workers on hot and humid sites in the Northern Territory, especially building sites. 

Protocols and measurement apparatus used by the Occupational Health officers could 

well be used to measure the effect of heat upon specific environments and locations 

around schools. 

Recommendation Ill It is recommended that the Northern Territory Department of 

Education produce follow-up advisory materials based on current (and future) 

research within the context of the special needs of school environments of the 

Northern Territory, published, and distributed to all the schools of the territory. 

Recommendation IV. It is recommended that solar radiation levels be monitored on a 

regular basis by the Australian Radiation Laboratories, the Science faculty of the 

Northern Territory University, and the Bureau of Meteorology. There is a paucity of 

data concerning the measurement of UV levels in the Darwin region, (apart from the 

data presented earlier in Chapter Two, Table 2.4). 

Recommendation V. Specific studies should be undertaken into issues elicited from 

Chapter One's survey data. These could include a further study of females' 

(supposed) susceptibility to heat-related illnesses. Another area of study could be to 

focus on the possibility of certain racial groups being diathetic to such illness and 

Injury. 
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Recommendation VI. A longitudinal study should be undenaken by researchers 

investigating influences of the tropical environment on lifestyles. Such researchers 

could operate through the Northern Territory University, or the Menzies School of 

Tropical Medicine. Such a longitudinal study would consider changes to skin 

structure and quality over the school life of children resident in areas of the Nonhero 

Territory. This would be conducted on the basis of skin damage and cancer being 

initiated by prolonged exposure to solar radiation. 

Recommendation VII. Further evidence should be sought of increases of UV 

radiation in the Northern Territory region due directly to stratospheric ozone 

depletion, and parallel increases in the reported incidence of skin cancer. 

In Conclusion 

Concern needs to shown in understanding and seeking to provide the most ideal, 

comfortable, appropriate and safe setting in which learning may be facilitated. When 

conditions are 'optimal', the assumption may be made that both the quality and 

transmission of the learning activities and the reception and interpretation of them 

will be as best as may possibly be expected, all other components of the educational 

task notwithstanding. 

The specific needs of school-aged children living and learning within Darwin's 

climate are increasingly being highlighted. These may also be considered to be 

relevant and of importance to educators in places whose learning environments may 

be similar to that of the Northern Territory. These are places such as northern 

Queensland and northern Western Australia, and Equatorial areas of the world such 

as South-east Asia, Central Africa, the Southern United States and Central America, 

Southern India, and the Middle East. 

The historical, sociological phenomenon of 'white colonialism' has been 

acknowledged and argued to be a major underlying cause to the whole original 

problem which fair skinned populations, now resident in areas far different from 

those to which they were native, have to cope with. Physical characteristics of race 

satisfactorily coped with irradiant exposure levels in regions of origin. Undertaking 

regionally appropriate work and play may seldom have been a problem. However 

translocation saw new problems emerge which may never have previously existed. 

Migration and resettlement was undertaken, but these were activities that were not 
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successfully or simply endured without cost. or the need for major personal or socio
cultural overhaul. The 'new Australians' of the 'Top End' have to accommodate to 
the rigours of a sub-equatorial climate, and they must now learn to live there safely. 

To carry on a 'normal' lifestyle requires a suitable and appropriate level of 

acclimatisation, in terms of being able to continue to undertake work, learning, play 

and recreation, in a safe, healthy context. 

Alessi and Toepfer (pp.6-7) set "an agenda: if we care". 

Let us assume an obligation for the protective custody for youth in all our concerns. 
We must help them overcome those things that make life and learning difficult. In 
that way we may assist them in fmding personal meaning in life and learning. 

Let us spend more time on becoming compassionately concerned with our students 
and less effort on labelling them. 

They conclude their article with a comment that causes all educators to consider the 

stance of contemporary education, including those responsible for the purposeful and 

effective delivery of programs of learning of Physical Education and related activities 

within the context of the Northern Territory environment. 

Futurists say our planet has now passed the point in time at which we can expect to 
find solutions for the problems of the future in the world's past experiences and 
knowledge. Rather, we need to define and find solutions from the study of future 
conditions. Our society, species, and planet must deal with problems of a kind and 
degree which we have never before faced. 

Society's need at this "watershed" time is to respond and work at solving the 
problems we face today. Can we educate transescents [those youngsters emerging 
into early adolescence) to utilise the knowledge of science and the potential of 
technologies toward preparing as adults to solve the residue of problems created by 
and inherited from previous generations? Can we help them define values which 
they may use to build and sustain a more humane world? The survival and prosperity 
of our planet and its inhabitants into the 3rd millennium requires that we succeed. 
(p.7). (Brackets added.) 

In a recent landmark case conducted in a Sydney coun on May 27, 1992 ('Northern 

Territory News' May 28, p.7), compensation was granted to a woman formerly 

employed by a New South Wales Government Health Department who suffered 

illness due to passive smoking. While speculative, the precedent has arguably been 

set for possible future cases where government departments as employing bodies may 

be held responsible to the courts, hence to the general community, for the safety and 

health of the working environments which they allow. Rhetorically, perhaps it may 

not be so long before the law of tons could be applied to a situation of an alleged case 

of skin cancer being blamed on prolonged exposure to harmful solar radiation in a 

school environment. Hopefully this most undesirable situation will be avoided. 
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The title to this study notes the 'intrusion' caused by specific features of the 

environment, as part of the geography of the region, upon outdoors' educational 

activity. Where this 'intrusion' has the potential to cause injury and ill health, the 

case has been shown that it must also influence curriculum development, and the 

presentation of effective and useful learning activities in schools. 
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APPENDICES 

Appendix A 
Survey Sheet for Recording Incidence of Sun- or Heat-related Illnesses 
Occurring in Northern Territory Schools. 

HIGH SCHOOL' 
(Please use one column for each casualty recorded) 
I 2 3 4 s 6 7 8 9 

DATE 
TIME 
(24hr clock) 
SEX: 
M/F 
AGE 

NATIONALITY 
Fair Skinned 
Eur�an 
Dark Skinned 
European 
Asian 

Aboriginal 

Other 

LocATION 
Sportsfield 

(eg grassed) 
Paved Surface 

Gym (Ventilated) 

G y m  ( A i r  
Conditioned) 
S wirnming Pool 

Classroom 
(Ventilated} 
Classroom 
(Air Conditioned) 
External Shade 

Bush.eiC 

MEDICAL/HEALTH: Signs/Symptoms 
Sunburn 

Headache 

Fainting 

Nausea/ 
Vomiting 
Dehydration 

Heat 
Exhaustion 
Heat Stroke 
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Location of Northern Territory Schools Which Were Invited to Participate in the 
Survey. 
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• Figure 21: (After Northern Territory Department of Education Directory 1992. 

p.37.) 
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Structure of Human Skin, Melanin and Tanning 

LAYERS AHO STRUCTURES 
OF THE HUMAN SKIN 

-···· ... 
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.... "" ·�·· 
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tMcwteM .. t 
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Figure 22: Layers and Structures of Human Skin (Emmett 1988, p.19). 

The outer layer of the skin is known as the epidermis. The surface is made up of 

dead skin cells called keratin, which gradually move upwards from deeper in the 

epidermis, a layer known as the basal cell layer. Here cells are constantly dividing 

and moving upwards, eventually flattening out, losing their interiors and forming 

into layers, the stratum corneum. This is quite protective, but the outer layers are 

easi l y  rubbed off during everyday
· 

activity. Rubbing one;� hands together 

vigorously will produce (apart from heat by friction) long thin strands of keratin • 

(Muller, p.91). Men who shave are constantly removing a protective layer of facial 

keratin (Emmett. p.56). Therefore, men participating in outdoors sports for 

sustained periods of time are often now being advised by club and team doctors to 

consider allowing their beards to grow for protective rather than cosmetic purposes. 

It may be alleged that long hours of playing outdoors in the Australian sun has 

caused quite a number of cricketers concern with sun-related illness and skin 

damage. 
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In the basal cell layer are melanocytes, cells which produce the dark pigment, 

melanin. These cells react to ultraviolet light, producing tiny granules of melanin 

which spread through all the keratin cells as they move upwards. This granular 

spread of pigment through the skin cells is what produces a tan. As these cells move 

to the surface and are worn off, the tan is lost unless the production of melanin 

granules is maintained. "Melanin appears to have a protective role as it may reflect 

ultraviolet radiation or absorb and dispose of it as lower energy heat" (Muller, p.92). 

Sun-tanning may be immediate or delayed (Muller, p.92). Immediate pigmentation 

follows exposure to UV -A and lasts only minutes to hours. This is due to the 

redistribution of melanin and not due to melanin production; melanin is passed to 

the surrounding cells. Immediate pigmentation is not effective against sunburn. 

Delayed tanning is associated with new melanin which commences to form within 

seconds of irradiation, but is not visible for hours or days. Tanning may occur 

without burning, but inflammation usually occurs after exposure to UV -B (Muller, 

p.92). 

Fair-skinned Europeans lose their tans more quickly than others (Emmett, p.21). 

From their native European regions their skin has what may be assumed to be 

adequate quantities of melanin. Because sunlight levels are low their skin requires 

considerably less melanin, causing complexions to be of fair appearance. This 

melanin is adequate to absorb as much of the available sunlight as is needed, in 

order to be able to produce vitamin D (important in the absorption of calcium and 

bone metabolism) (Marks 1989, p.19; Lee 1989, p . l 09). Melanin is produced 

within the melanocytes in response to the action of ultraviolet radiation. In 

comparison to the rest of the world's races, Europeans' skin loses its tan quickly 

(Holman and Armstrong 1984, pp.257 -266). Consequently, being in an area of 

strong sunshine is not something to which their skin is suited (Emmett, p.21). 

It is important for skin to receive some sunlight, for the production of vitamin D 

(Marks 1989b, p.l9; Lee, p.109), plus for the associated feeling of well-being, fresh 

air and an acknowledgment of the 'Australian lifestyle' (Marks, p.15), but in a 

climate like that of the Northern Territory there is more than adequate light received 

through reflected light sources, as may be inferred from Figure 15 of the text. The 

proximity of the Northern Territory to the Equator ensures that. 

UV -A penetrates further than the epidermis, reaching the second layer of the skin 

known as the dennis. The dennis contains organs of the skin such as the sebaceous 

and sweat glands, hair follicles, blood vessels, nerves, and all the collagen and 
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elastin fibres that give skin its strength, flexibility and elasticity. These elastin fibres 

are extendable, being able to stretch to twice their length, then spring back to their 

original length. If damaged by actinic ultraviolet light, the fibres thicken and 

coarsen, losing their elasticity. 
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Appendix D 

Selected pages from 'Catch, Throw, Hit 'n Kick' 

WU.S TO DEVE.LOr TRAJ EX:'TORY 

A. Wo-Up 

s.Jec.t tppropria• .......up KUtititt to CIGI'DIMnCll a.... 

I. Sltiii Ond-nt 

Too<llu dacnba ....,_ ot •IUdl lnqlllot tl>aprd ball can bo 
ki<b4. 

Dmlotutnte pip: Hoaclleithu .W. IPicod ...,., aport. 
I. Fo"" pain.. Diotrib<ltc - football per ,.ru.cnl\ip and ron� 

IWO !ina NN I!Cpt 19&11. 
One l&n< otuts wllh lila ball. K1<k tho ball bac.lt and fortll. 

2. Tudltr dcmonl(nC.U action to Pfod� badupi.n: foot makes 
contaet with tile ball on 11\e iJ"C)Utld ond �(II it. 

llidLi"' t:..pcn.- s 4) 

SUCCESTED WARM-UP ACTTVmES l • S 
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(Northern Territory Department of Education 1979). 
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