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ABSTRACT

Environmental education is an approach to education which emphasises the interrelatedness
of people and their human and non-human environments and seeks to encourage

environmental awareness, concern and action.

This case study documents the implementation and development of Project WATER,
Grahamstown, a practical environmental education project dealing with catchment
conservation and water quality monitoring. The Grahamstown project is one of a number
of local water quality monitoring initiatives affiliated to GREEN (the Global Rivers
Environmental Education Network). Participants in the project included student teachers
from the Department of Education at Rhodes University and pupils and teachers from three
farm schools in the district and four high schools in the town. Project WATER,

Grahamstown developed as an Action Research and Community Problem-Solving project.

The study focuses on fragmentalist and holistic approaches to education, people’s responses

to Project WATER and the choice of action research as the research method.
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CHAPTER ONE: INTRODUCTION

1.1 ENVIRONMENTAL EDUCATION AND THE CURRENT CRISIS:

Whenever society faces large problems, there is a tendency to
think that either their roots or their solutions lie at least partly
in the education system.

(Brennan 1991:279)

Humanity is facing an environmental and social crisis of unprecedented proportions. Large-
scale exploitation of natural ecosystems and human societies by powerful political and
economic interests has resulted in species extinctions, impoverishment and displacement of
human communities, pollution of air, water and soil, a rise in the incidence of certain
pollution-related illnesses, and burgeoning consumerism and wastefulness. Unlike past
generations, in the face of global overpopulation, people can no longer counter the effects
of overexploitation and overcrowding by moving to less populated areas (Bowers & Flinders,

1990). It is time to face rather than try to escape our problems.

Many authors (Bowers & Flinders, 1990; Capra, 1983; Engel, 1990; Kurth-Schai, 1992;
Merchant, 1983; Orr, 1992; Sterling, 1990) maintain that this environmental and social crisis
results from “the worldview that has developed out of ... seventeenth century Galilean-
Cartesian-Baconian-Newtonian science" (Orr, 1992:iv). Aspects of this dominant worldview,
which Orr associates with modernism, include reductionism, dualism and a mechanistic
worldview. Reductionism refers to a concern to study, in an objective manner (Bowers &
Flinders, 1990), component parts of systems rather than interrelationships and wholes (Capra,
1983). Related to this, a mechanistic view of complex systems such as the Earth reduces
them to mechanical rather than organic systems which can be controlled and manipulated
through understanding their component parts (Merchant, 1983; Sterling, 1990). Dualism is
the tendency to view aspects of life as independent pairs of factors which are seen as
oppositional, exclusive and unequal in value, such as humanity and nature, mind and body,

student and teacher, reason and emotion (Kurth-Schai, 1992). Such views contribute to a



sense of alienation of individuals from their human and non-human environments. This
possibly accounts for the apparent lack of concern with which people exploit and degrade the
very systems upon which their lives depend. Bowers and Flinders (1990:120), in
commenting on the inadequacy of a reductionist worldview to address present-day
environmental challenges, warn that "... the permanent loss of topsoil, contamination and
depletion of water resources and altered atmospheric conditions - because of cultural
assumptions and practices that seemed progressive in the seventeenth century - may not be

survivable over the long term".

Orr (1992) feels that the ecological crisis represents, in large measure, a failure of education
to provide society with an alternative and more sustainable worldview. Gough (1989:233)
notes that schools not only reflect but also perpetuate the dominant worldview described

above:

Holistic emphases are conspicuous by their absence in
conventional schools, which reinforce an atomistic world view
through virtually every aspect of their design, construction and
modes of operation.

Despite the existence of alternative models of holistic (Greig, Pike & Selby, 1987 & 1989),
active and experiential teaching and learning (Brady, 1985; Criticos, 1989; Dewey, 1956;
Warner Weil & Mc Gill, 1989), reductionist approaches predominate in most schools.
Obvious examples include the separation of knowledge into unintegrated subject disciplines,
the division of pupils according to age and ’ability’ and the progressive specialization of
pupils in certain subject areas (Bowers & Flinders, 1990; Gough, 1989; Greig, Pike & Selby,
1989). The dominant worldview is also reflected in the objectification of knowledge, which
has had a profound effect on the practice of schooling. Knowledge, in Cartesian terms, is
seen as objective and ’value-free’, built up of facts which can be proven empirically (Capra,
'1983; Merchant, 1983). Knowledge taught at schools may be seen as a commodity, with
teachers and texts as purveyors and pupils as consumers of that commodity. Most of this
knowledge originates in the ’storehouses’ of existing social knowledge, rather than from

direct perceptions by students of their environments (Gough, 1989). Individual pupils
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compete for knowledge which teachers are encouraged to transmit as efficiently as possible,

success in the competition being rewarded by grades and promotion.

In my opinion, a commodity view of knowledge does not encourage critical questioning of
that knowledge or of the structures responsible for its transmission. It does, however,
provide many opportunities for control of the learner through, for example, prescriptive
syllabi, authoritarian discipline structures and the power of the examination system as a tool
for promotion or withholding advancement. Values promoted in such a system include
individualism, competitiveness and willing acceptance of "expert’ information, authority and
hierarchical structures. Pepper (1987) warns that a sense of fatalism may result if one views

certain prevailing states of affairs as being ’natural’, and therefore acceptable and inevitable.

In South Africa, the reductionist tendencies of the dominant paradigm are expressed in the
educational policies of the Nationalist government. ’Apartheid educ'ation’ has become
something of a caricature of separationist values. Blacks have been separated from Whites,
English-speakers from Afrikaners and educational provision for different racial groups has
been notoriously unequal (Hartshorne, 1992a). Christian National Education has presented
state ideology in the form of unquestionable, ’natural’ facts (Ashley, 1989) and authoritarian
structures have ensured the maintenance of hierarchical separations between seniors and

juniors, and teachers and pupils.

In contrast to these approaches, a view of knowledge as being socially constructed (Berger
& Luckman, 1967), rather than objective and absolute, provides a foundation for very
different forms of educational organisation and practice. If the knowledge, insights and
experience of all participants in the teaching / learning situation are acknowledged, and if
participants are involved in a shared process of constructing meaning (Wildermeersch, 1989),
autocratic and bureaucratic approaches to education can give way to active democratic
processes of negotiation, group decision-making and cooperation. Knowledge which grows
out of active social processes in which an interplay of reason and intuition are possible, can

become more personal, relevant and valuable to the learner.



Greig, Pike and Selby (1989) call the Cartesian-Newtonian worldview a Fragmentalist
worldview and contrast it with what they describe as an Holistic worldview (Appendix 1).
They advocate an alternative educational system based on holistic values as a means of
addressing social, environmental and educational problems. Their approach emphasises
connectedness rather than separateness, non-hierarchical structures, participation and
consensual democracy, a liberationist, empowering mindset and reverence towards the
environment. This description has much in common with what Bowers and Flinders (1990)
call an Ecological approach to education and what Gough (1989) refers to as an Ecopolitical
paradigm for education. All these schemes represent attempts to develop an educational
approach which promotes holistic values, which may help to counter the dominant worldview

which has been blamed for the current social and environmental crises.

A variety of educational movements, reflecting aspects of an holistic worldview, have arisen
in the last twenty years in response to the environmental and social crises and inadequate
educational systems outlined above. Environmental education, as a response to the
environmental crisis, seeks to teach people how to live more sustainably on the Earth (Bakshi
& Naveh, 1978; Connect, 1978; Irwin, 1991; IUCN/UNEP/WWF, 1991; Martin & Wheeler,
1975). Peace education, human rights education and education for democracy have

developed in response to other aspects of the global crisis (Greig, Pike & Selby, 1987).

South Africa is currently experiencing rapid social change and the demand from many
quarters (Christie, 1991; Hartshorne, 1992a; Kallaway, 1987) is for society and education
to become more democratic. In order to clarify a much misunderstood term, Carr (1991)
distinguishes between the moral’ and *market’ models of democracy. He suggests that the
dominant market model is based on dualistic principles of an active political elite and a
passive citizenry whose only concern is that their individual liberties are preserved. A moral
democracy, on the other hand, depends on the participation of a knowledgable and informed
citizenry in the affairs of society. In that it emphasises non-hierarchical, egalitarian
structures, cooperation, participation and an empowering mindset (Appendix 1), the moral
model of democracy is consistent with the holistic worldview described above. Educational
projects and institutions, by providing opportunities for more holistic education, could help

students to develop the skills and attitudes required to participate in a moral democracy in



South Africa. Without these skills, the likelihood is that citizens will become coopted by a
market democracy in which social and environmental decision-making will remain the

responsibility of a political elite.

Some environmental educationists have been investigating ways to respond to the call for
more relevant, responsive education, at the same time as seeking ways to address
environmental problems. Robottom (1987a) has suggested guidelines for the development
of environmental education which include the need for it to be enquiry-based, participatory
and practice-based, critical, community-based and collaborative. These same values are
implicit within the Action Research and Community Problem-Solving approach described by
Wals, Beringer and Stapp (1990), which was used to inform the development of Project
WATER in Grahamstown (Section 1.2). As the term environment becomes understood more
holistically as encompassing the social, political and economic as well as the biophysical
environment (O’Donoghue & Mc Naught, 1989), citizen involvement in addressing -
community socio-environmental problems becomes a relevant and necessary approach for

environmental education.

1.2 THE GREEN PROJECT:

Because water is such an important environmental issue throughout the world, a number of
environmental education initiatives have been established internationally which concentrate
on water quality monitoring, such as WATCH (United Kingdom), the East African
Environmental Education Network (EAEEN) and the Global Rivers Environmental Education
Network (GREEN). The GREEN project has grown from a local initiative of the University
of Michigan, Ann Arbor, to monitor pollution of the Rouge River, into a worldwide network

of water monitoring groups which includes Project WATER in South Africa.

The GREEN project at Michigan is run according to an approach known as Action Research
and Community Problem Solving (Mitchell & Stapp, 1991; Wals, Beringer & Stapp, 1990).
This approach endeavours to bridge gaps between natural and social sciences, learning and

doing, and the school and community, through involving students in identifying and



addressing local environmental problems. Students identify problems in their local
environments which they wish to investigate, and address them using an action research
approach which consists of successive cycles of planning, implementing and evaluating
action. In the process of addressing an actual problem in their community, students learn
skills of communication and problem-solving and develop a deeper understanding of the

" problem they have defined.

1.3 PROJECT WATER:

Project WATER (Water Awareness Through Educational Response) is a South African water
monitoring project which makes use of a simple, low-cost water quality monitoring kit
modeled on a much more expensive commercial kit distributed by GREEN (O’Donoghue,
1991a & b). The project developed as a result of collaboration between a number of
participants from different organisations during 1991 and early 1992 (see Literature Review).
Water availability and quality is a serious problem in South Africa (Coetzee & Cooper, 1991;
Davies & Day, 1986; Huntley, Siegfried & Sunter, 1988), and providing a wide range of
communities with the tools of water quality monitoring was seen to be an important goal of
Project WATER. As the project developed and spread to various centres in the country, the
national project became known as GREEN S.A., while some local projects retained the
original name, Project WATER.

An outline of the kit and supporting materials is given in Appendix 2, while a full description
of the project and procedures can be found in the field guide, GREEN water quality
monitoring in southern Africa (O’Keeffe & Day, 1992). Briefly, the kit enables one to

observe and test for the following:

@) Catchment, river and health risk characteristics (Appendices 3a - c)
(b)  Water life, including animals and plants associated with fresh water systems,
some of which are pollution indicators (Appendices 4a & b)

(c) Coliform bacteria which indicate faecal contamination of water



(d) Nitrate and Phosphate content of the water indicating nutrient enrichment of
the water which can cause eutrophication and ageing of aquatic systems

(e) Dissolved Oxygen and Biochemical Oxygen Demand, indicating the available
oxygen in the water under normal conditions and the demand for oxygen by
living organisms and chemical compounds, which may indicate pollution

® pH or the degree of acidity or alkalinity of the water

(2 Temperature and temperature differences between different parts of the river

(h)  Turbidity or murkiness of the water, indicating the amount of suspended solid
in the water, which usually relates to the degree of erosion in the catchment

) Total solids, which gives a measure of the total amount of dissolved and

suspended solid material in the water.

Results of these tests and observations can be used to determine an index of water quality for
each sampling site (Appendix 5). Participants are encouraged to keep ongoing records of
water quality with a view to identifying sources of catchment mismanagement and taking

action to address such problems.

1.4 BACKGROUND TO THE CONTEXT OF THE RESEARCH:

In this séction, I outline the factors influencing hiy choice of Project WATER as a research
topic and the way in which the focus of the research changed during the early part of the
year. The development of Project WATER / GREEN S.A. started gaining momentum in
1991. At that time, I was concerned about the accessibility, immediate relevance and
effectiveness of much of the environmental education work with which I was involved. The
one-day excursions to natural areas which I organised not only excluded many people who
could not afford the experience, but also tended to create the impression that the environment
was in some way removed from the daily lives of the visitors and therefore not really their
responsibility.  Project WATER appealed to me because it enabled ongoing active
:involvement in a meaningful environmental project which integrated community- and

environmental health issues. By providing the tools to investigate an environmental issue



directly affecting their lives, Project WATER had the potential to make environmental

education relevant to economically disadvantaged rural and urban people.

When the opportunity arose for one year’s full-time study in Grahamstown, I chose to
investigate, using an action research approach, Project WATER as a tool for environmental
health education in settlements obtaining their drinking water directly from rivers (Ashwell,
1991). However, because of the seasonality of rivers and the severity of the drought in the
eastern Cape, I found that very few rural or urban communities made direct use of rivers for
their domestic water supplies. The Grahamstown municipal health department, rural teachers
and farmers I consulted considered diseases related to water supply and sanitation to be of
low priority, compared to problems of malnutrition and diseases related to overcrowding,
such as tuberculosis. People who have grown up drinking unpurified water generally have
high levels of resistance to sicknesses such as gastroenteritis. Because this disease is not
notifiable, no reliable records of its occurrence were available (Theron, 1992, pers. comm.).
A community health focus was felt to be more appropriate in rural areas of the Ciskei
(Manona, 1992, pers. comm.). However, the time constraints of completing a half-thesis
made a rural community health project untenable. Limitations included the time required to
establish working relationships (Van Vlaenderen, 1992, pers. comm.), language difficulties

and limited funding restricting the distances that could be travelled.

I therefore decided rather to work within the school community of Grahamstown. As one
of the most important educational centres in the country, Grahamstown offered much scope
for the initiation of such a project. My initial plan was to conduct an evaluation of Project
WATER as an environmental education resource in schools (Ashwell 1992a). However, it
soon became clear to me that, because I was responsible for initiating the project in
Grahamstown, an evaluation of the resource would to a large degree be an evaluation of
myself. Seeing this as problematic, I decided instead to describe the process of project
development as a case study informed by action research (Section 1.5). I was particularly
interested to note the response of teachers and students to a project which had the potential

to encourage holistic approaches to environmental education (Section 1.1).



1.5 THE RESEARCH FOCUS:

The focus of the research was to describe the process of development of Project WATER in

Grahamstown in the light of the 'current crisis’ outlined in Section 1.1. It was my intention:

* to examine whether the development of Project WATER in Grahamstown

revealed evidence of fragmentalist and holistic views of education and the

environment,

* to explore ways in which Project WATER provided opportunities for holistic
educational practice, and

* to investigate how people responded to opportunities for involvement in
Project WATER.

1.6 AN OUTLINE OF THE CHAPTERS:

In the Literature Review (Chapter Two), the historical development of Project WATER is
described in the context of general developments in approaches to environmental education

in South Africa.

Chapter Three describes the methods employed to investigate the development of Project
WATER in Grahamstown. The experiences are described and discussed in three case reports
(Chapter Four), dealing with project development at the university, in urban and in rural
schools. Comments on the proces§ of local redevelopment of the kit and materials are found

in Chapter Five.

Issues emerging from the case study are discussed in Chapters Six (Discussion) and Seven
(Conclusions and Recommendations). In Chapter Eight the research process is evaluated and

a number of recommendations made.



CHAPTER TWO: LITERATURE REVIEW

2.1 INTRODUCTION:

In this review, I trace the development of Project WATER / GREEN S.A. and associated
water-related environmental education resources in South Africa, and show how these
developments reflect changes in approaches to environmental education in South Africa in
recent years. It has been difficult to find literature documenting particularly the early stages
of project development. I have, therefore, depended on discussions with environmental
educationists and on general environmental education and curriculum literature to substantiate
claims made about different approaches to educational resource development which appear

to be reflected in the development of the GREEN Project.

2.2  APPROACHES TO ENVIRONMENTAL EDUCATION IN SOUTH AFRICA:

Many environmental education initiatives in South Africa have their roots in outdoor
education and conservation education (Irwin, 1991). A survey of articles in the Southern
African Journal of Environmental Education (1984 - 1990) and the Environmental Education
Bulletin (1989 - 1991) reveals that, before the Environmental Education Association of
Southern Africa (EEASA) Conference of 1990, a landmark conference in environmental
education in South Africa (Irwin, 1992, pers. comm.), most environmental education
initiatives were aimed at trying to raise environmental awareness in order to conserve nature.
There was no shortage of commitment to environmental education, but many initiatives
appeared to be based on ’accepted wisdom’ rather than critically reflective practice informed
by appropriate theory. Some of the articles published in early editions of the Journal
reflected the assumption that, if students learned more about ecological interrelationships,
their awareness of the need for conservation would be enhanced and they would be more
likely to behave appropriately (Marker, 1984; Mills, 1987; Zaloumis, 1987). More recently,

this *’common-sense’ approach to environmental education as a stimulus for behaviour change

10



has been questioned. Volk, Hungerford and Tomera (1984:17) state that "It appears that ...
environmental educators continue to hold the belief that citizenship action can be brought
about through a focus on environmental knowledge and awareness, although a growing body
of research ... indicates otherwise". O’Donoghue (1990a:82) argues that "behavioural
research has failed to reveal a causal relationship between attitude change and behaviour
modification"”. Rather, there is a growing belief among certain environmental educationists
that reconstructive change is brought about by social processes involving dialogue and

negotiation within particular contexts (Wildermeersch, 1989).

Some environmental educationists have been challenged by these insights to question the
assumptions underpinning their practices. Furthermore, demands of a changing political and
social order in South Africa have required that environmental educationists broaden their
definition of environment to include social, political and economic aspects as well as the
biophysical (O’Donoghue & Mc Naught, 1989). This move away from a narrow definition
of environment as the biophysical surroundings to a broader, holistic view is a specific
example of what Capra (1983) refers to as paradigm shift away from a "narrow, fragmented
approach” (p. 95) to one that recognises the "essential interrelatedness and interdependence

of all phenomena - physical, biological, psychological, social and cultural” (p. 285).

2.3 WATER-RELATED EDUCATIONAL RESOURCE DEVELOPMENT:

Changes in approach to environmental education can be traced in the development of water-
related educational resources in South Africa. Because the availability of water is a very
important environmental issue in this country, it has long been a focus for environmental
education initiatives. River Day, proclaimed by the Chief Directorate of Nature and
Environmental Conservation, has been celebrated in the Western Cape since 1989 and
recently the Department of Water Affairs and Forestry declared National Water Week to
provide an opportunity for groups to focus their attention on the importance and conservation
of fresh water (Department of Water Affairs and Forestry, 1992). Universities, water
authorities and environmental groups have published informative and promotional books,

posters and pamphlets and organised catchment hikes and field trips to raise the level of
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awareness and knowledge about fresh water ecosystems and environmental problems affecting
them (Camp, O’Donoghue & Schreuder, 1992; Chief Directorate of Nature & Environmental
Conservation, 1990; Davies & Day, 1986; River Day Committee, 1992).

At the Umgeni Valley Project in Howick, Wildlife Society of Southern Africa education
officers have for many years made use of a succession of water study booklets based on an
original workbook combining reference material and worksheets compiled by one of the staff
(Greig, 1977). These booklets have been used during fresh water ecosystem studies to help
education officers and students identify the organisms found during water studies and to learn

about their ecology.

Originally, the water study booklet was "very structured and needed to be intensely facilitated
by the education officer" (Wright, 1992, pers. comm.). Modifications to the booklet over
the years have changed its role to a reference booklet that can be used by groups as a flexible
research tool (Taylor, 1992, pers. comm.). The worksheets were removed from the booklet,
the reference section expanded and an identification and reference page illustrating all the
organisms dealt with in the booklet was included to make it easy for students to find
information (Umgeni Valley Project, ca. 1982 & ca. 1988). The cost of producing booklets
decreased because of the advent of photocopying and later off-set litho printing, making more
copies of booklets available for the students (Umgeni Valley Project, ca. 1990). These
changes have enabled students to become less dependent on the education officer and more
responsible for researching the ecosystem together (Wright, 1992, pers. comm.). A Wildlife
Clubs booklet which concentrated on biological monitoring of pollution in streams was
produced by the National Office of the Wildlife Society (Everett, 1980). However, this
information was not included in the above-mentioned water study booklets produced at the

Umgeni Valley Project.

Initially, these water study booklets were devised and adapted to serve the needs of education
~officers running conservation education courses at the Umgeni Valley Nature Reserve.
VDuring the course of the Action Ecology Project (an environmental education resource
development project run by O’Donoghue of the Natal Parks Board), a farm school teacher

made use of the water study booklet in an attempt to encourage field work in his school
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(Camp, O’Donoghue & Schreuder, 1992; O’Donoghue, 1990a). This occurred at a stage
when reaction was growing among certain educationists to the Research, Develop,
Disseminate, Adopt (RDDA) (O’Donoghue & Taylor, 1988; Popkewitz, 1984; Robottom,
1987a & b) or *develop and sell’ (Moodie, 1987) approach to resource material development
and distribution. O’Donoghue was investigating participant-centred resource development
as an alternative approach. As a result of using the water study booklet with his students,
the teacher suggested modifications to the contents which O’Donoghue incorporated into a

new edition (Umgeni Valley Project, 1991).

The booklet was then printed and distributed through the newly developed SHARE-NET
resources network based at the Umgeni Valley Project (Taylor & O’Donoghue, 1990). The
resource became, as it were, 'public domain’. It was no longer simply a resource belonging
the nature reserve but, through the combined effects of participatory development and a
distribution network, the booklet was available to a wider audience. As a SHARE-NET
resource, this inexpensive, easy-to-use booklet was made available copyright-free and on
computer disk for rewriting locally (SHARE-NET, 1992). SHARE-NET itself developed as
a result of a need expressed by environmental educationists for a resources network which
could support education projects and assist with the production of resource materials (Umgeni
Valley Project, 1988). Unlike database networks which provide information about available
resources, SHARE-NET is a support service, facilitating the production of educational

materials and communication between people involved in environmental education.

The development of participatory approaches to resource production paralleled significant
changes in South African society in general and approaches to environmental education in
particular. The release of political prisoners such as Dr Nelson Mandela, leader of the
African National Congress, and the unbanning of liberation organisations in February 1990
increased the earnestness of calls for a participatory democracy in South Africa. At the 1990
EEASA conference in Jonkershoek, Cape, it became evident that there was a growing
appreciation among many environmental educationists of the need to consider political, social
and economic, as well as biophysical, aspects of the environment (Kahn, 1990; Low &
Hoon, 1990; Naidoo, 1990). The emphasis on moving out of nature reserves and working

with ’communities’ was unprecedented in environmental education in South Africa
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(Environmental Education Bulletin, 1990, Number 3). Articles in the Southern African
Journal of Environmental Education reflected a growing political and social emphasis by
environmental educationists (Kahn, 1989; Naidoo, Kruger & Brookes, 1990). Further
evidence of a growing socio-political environmental lobby was the establishment of Earthlife
Africa and the publication of New Ground by the Environmental and Development Agency.
In mobilising environmental concern around issues such as the health effects of industrial
pollution and the social effects of rural poverty, these groups and their publications made,
in my experience, environmentalism more acceptable and relevant to socio-economic groups

previously alienated by its predominantly white, middle-class, nature conservation image.

Against this background, the base of educational resources relating to water study started to
expand to include materials which could be used for more than just an ecological study of
a stream. On a trip to England, O’Donoghue came across a water quality slide which related
pollution levels in streams to the types of organisms found living there. The slide was
adapted for local conditions and produced with the help of a sponsor (Appendix 4b). This
simple tool provided users with a rough indication of how safe river water was to drink,

thereby relating river ecology to human needs.

A desire among environmental educationists to reach out to groups not previously engaged
with led to an interest in the development of literacy materials based on an environmental
theme. The literacy comic, River of Our Dreams (The Storyteller Group, 1991), was
produced in cooperation with The Storyteller Group (O’Donoghue, 1990b). This group
develops literacy materials in comic form by workshopping ideas with potential readers.
River of our Dreams presents environmental education as a process leading to community
action (The Storyteller Group, 1992). The comic deals with an environmental issue in a
more action-centred way than many other educational materials produced locally by

’mainstream’ environmental educationists.

Interest in the development of problem-solving approaches in environmental education was
stimulated by a paper on an approach known as Action Research and Community Problem-
Solving AR:CPS (Wals, Beringer & Stapp, 1990). One of the most successful projects

making use of this approach was the Global Rivers Environmental Education Network
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(GREEN) based at the School of Natural Resources, Michigan University, Ann Arbor
(Mitchell & Stapp, 1991). A handbook produced by the Ann Arbor team described AR:CPS

as:

a problem-solving approach that stresses the utilisation of skills
such as critical thinking, problem-solving and working in
groups so that we may keep up with ... changes.

(Bull er al, 1988:11)

On a visit to the United States, O’Donoghue met staff at GREEN Headquarters and
purchased a water monitoring kit. The kit was too expensive for the majority of South
African schools, but the idea had great promise as a means of enabling people to get involved
in the investigation of a local environmental issue, having both community health and nature
conservation relevance. O’Donoghue therefore embarked on a project to modify the kit and
make it affordable for the majority of schools. In the process, much of the scientific
apparatus was replaced by everyday items such as plastic syringes and Tupperware, resulting
in the combined advantages of lowering the cost of the resource and ’demystifying’ science
(Head, 1985). The process of kit redevelopment and localisation to South African conditions
was a cooperative one, involving staff of a private water board, Umgeni Water / Amanazi,
fresh water ecologists, educationists and students (O’Donoghue, 1991a & b). Umgeni Water
/ Amanzi had been organising poster competitions and catchment hikes for school groups
under the auspices of Project WATER to publicise the work of the water authority. The
existence of a cheap, simple water testing kit added an exciting dimension to the field trips
and technical and professional staff from Umgeni Water / Amanzi supported the development
of the kit enthusiastically (Camp, 1991; Natal Witness reporter, 1991).

The kit and support materials were produced in draft form and developed through pilot
implementation processes (GREEN S.A. Newsflash, 1992a & b). In this way, a number of
participant groups from various parts of the country were able to contribute further
innovations and improvements to materials and methods. The project initiators made a
concerted attempt to avoid centralised control of the water project by encouraging regional

initiatives to *make the project their own’. The Stellenbosch Water Analysis Project (SWAP)
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developed its own logo, redesigned the kit using available materials and translated the
booklets into Afrikaans (De Lange & Schreuder, 1992) and Xhosa. As local projects started
to develop their own titles and logos, O’Donoghue changed the name of the national project
to GREEN S.A., linking South African projects to the international network, yet encouraging
local initiatives to develop their own identities. He hoped that the decision to "give the tools
of environmental interpretation away" (Uzzell, 1989:9) would stimulate reconstructive change
in communities through participation in problem identification and solving at a local level
(O’Keeffe & Day, 1992).

Because water is a very important environmental issue in the country, a number of other
water-related environmental education resources have been produced. Two resources which
have been developed through participatory approaches have been Enviro Facts information
brochures on water and a poster dealing with the water cycle. In the case of the Enviro
Facts, the choice of topics, format, content and points for debate have arisen through
consultation, workshopping and correspondence between the editor and educationists,
scientists and members of the general public (Gowar, 1991). Urban Foundation Primary
Science Project (Western Cape) teachers and Directorate of Nature and Environmental
Conservation staff held workshops to design a poster on the water cycle. A two year project
developed out of the teachers’ need for a resource that would clearly explain processes
involved in the water cycle (Barrett, 1992). This rationale for poster development contrasts
with that of the Department of Environment Affairs which produces attractive posters to
advertise the various commemorative days on the conservation calender, believing that they
form a focus for the promotional activities organised by other environmental groups (Van

Rensburg, 1992, pers. comm.).

These and other resources developed in various centres might, in the past, have been used
in isolation from one another. However, initiatives such as EEASA and SHARE-NET
encourage the sharing of resources by environmental educators, making a wide selection of
tools’ available for teaching, learning and action (SHARE-NET, 1992).
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2.4 CONCLUDING SUMMARY:

In this summary, I reiterate some of the changes in approach to environmental education
which have occurred in recent years and which have been reflected in the development of the
water project. I contend that some of these changes reflect holistic or ecological approaches
to education which have arisen in response to the perceived inadequacy of reductionist
approaches (Chapter One). These changes have by no means been universal and it is likely
that many environmental educationists continue to subscribe to a purely biophysical view of
the environment and prefer to teach ’in’ and ’about’, rather than ’for’ the environment

(Robottom, 1987b), using predominantly transmissive techniques.

A reaction to reductionist approaches has led to the demand for more holistic, ecological and
democratic approaches in society. Capra (1983) refers to this reaction to reductionism as a
global ’paradigm shift’. This reaction can be seen in the desire for a more holistic
understanding of the term environment and in the need for environmental education to
acknowledge human as well as plant and animal communities, in urban and rural areas as
well as in nature reserves. The importance of more democratic processes of social meaning-
making (Wildermeersch, 1989) is reflected in participatory approaches to resource
development and in the types of resources being produced, many of which are well suited
to groupwork. The SHARE-NET handbooks have taken the spotlight off the teacher or
group leader as owner and purveyor of knowledge and have provided opportunities for
groups to interpret the environment together. Opportunities for group problem-solving and
decision-making are provided through AR:CPS approaches to environmental education.

Project WATER is an example of a project that can be approached in this way.

Grundy (1987) reflects on approaches to curriculum development in the light of Habermas’s
three knowledge-constitutive or epistemological paradigms. These approaches are evident
in the previous discussion. For example, attempts to change peoples’ behaviour through
raising their awareness reflects a Technical (empirical-analytical) approach. Action-centred
:cooperative learning is more compatible with a Practical (historical-hermeneutic) approach.
Some environmental educationists consider environmental education to be an emancipatory

and empowering approach (Critical paradigm) (Naidoo, Kruger and Brookes, 1990), but this
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approach is currently not widespread in South Africa. Project WATER, through an AR:CPS
approach does, however, provide an opportunity for education to become more socially

critical as groups get involved in long-term projects to address local environmental issues.
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CHAPTER THREE: METHODOLOGY

3.1 A NOTE ON THE STYLE OF REPORTING:

Although not common practice, this thesis has been written in the first person. As
participant observer in a series of case studies, I was directly involved in the processes of
project initiation, development and evaluation and in reflecting on these processes. Constant
references to ’the researcher’ would have been cumbersome and conveyed a notion of
objectivity which is inappropriate to interpretive research (Mc Neill, 1990; Reason & Rowan,
1981).

3.2 RESEARCH APPROACH:

Case studies are ’a step to action’ - they begin in a world of
action and contribute to it. Their insights may be directly
interpreted and put to use ... '

(Cohen & Manion, 1989:150)

Researching the development of Project WATER in Grahamstown required me to record in
detail the process of project development. It also required continuous reflection on the
process in order to understand it‘better and to try to make improvements to the project.
Through the process of project development, my understanding of environmental education
developed and it became apparent that an objectives-based evaluation was inadequate to
provide a framework for the research. I therefore chose to undertake a case study informed
by action research which permitted modifications to research design as situations changed and

my own understanding developed (Section 1.4).

The research approach was qualitative and naturalistic (Cohen & Manion, 1989) consisting

of multiple case studies (Bromley, 1986; Yin, 1984) detailing aspects of the development of
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Project WATER in Grahamstown. A naturalistic case study approach was chosen because
it allows for in-depth discussion of complex situations and is appropriate where the researcher
takes the part of participant observer (Cohen & Manion, 1989) and is involved in an
innovative process which s/he wishes to describe "in depth, in detail, in context, and
holistically" (Patton, 1987:19). The approach was interpretive rather than analytical, and
was consistent with a Hermeneutic-Interpretive, rather than an Empirical-Analytical
epistemology (Habermas, in Grundy, 1987). The research was thus descriptive rather than
predictive and, for this reason, general recommendations arising from the research should

be seen as suggestions for critical consideration by the reader.

Internal validity of the research findings depended to a large extent on the integrity of the
researcher and other participants. Where feasible, draft copies of the research were
submitted to participants and colleagues for validation by "member checking" (Miles &
Huberman, 1984:242). Triangulation, or the use of a number of methods to gain |

understanding of a situation (Mc Kernan, 1991; Patton, 1987), was also used.

Action research was chosen because it is a collaborative, participatory, self-evaluative
approach to research (Cohen & Manion, 1989) which encourages observation and reflection
in order to improve one’s practice and understanding (Grundy & Kemmis, 1984). It is thus
appropriate when researching the implementation and development of an educational project
in which a number of participants are involved. Rather than considering Project WATER
participants to be subjects of the research, they were asked to collaborate as co-researchers

in developing and evaluating the project.

Action research is a useful method for educationists wishing to improve their practice,
through observation of and reflection on the effects of interventions. It allows for flexibility
of research approach which is particularly important when investigating a new and unfamiliar
situation in which preconceptions and initial plans are regularly challenged (Cohen &
Manion, 1989; Hustler, Cassidy & Cuff, 1986; Mc Kernan, 1991). However, the degree
to which an action research approach could be followed in this study was limited by three

factors which will be elaborated on in Chapter 8 (Evaluation). Briefly, these factors were
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lack of teacher involvement, lack of continuity and ’quality time’ with the groups, and the

time constraints of a half-thesis.

In the case of Project WATER (Grahamstown), action research as an approach to educational
research was strongly linked to Action Research and Community Problem-Solving (AR:CPS)
as an approach to project work in schools (Mitchell & Stapp, 1991; Wals, Beringer & Stapp,
1990) (Section 1.2). The process of researching the development of Project WATER in
Grahamstown was essentially a process of AR:CPS, with the problem being water quality
and the community involved in the process of problem-solving being myself and the pupils,
students, teachers and other members of the Grahamstown community involved in Project
WATER. Throughout, the processes of research and development of Project WATER were
integrated and informed each other. As will be seen in the case reports (Chapter 4), early
development of Project WATER in Grahamstown did not resemble a true community project.
Pupils were initially more interested in using the Project WATER kit to help them carry out
a school science project, than to investigate and address a water pollution problem in the
community. However, as various groups investigated aspects of water quality in
Grahamstown, problem areas were identified and opportunities arose for cooperative
community problem-solving. At the time of writing opportunities existed for the continued
development of an AR:CPS project in Grahamstown based on water quality monitoring
(Section 6.8).

3.3 RESEARCH METHODS:

The process of project development was investigated and described using the following

methods:

3.3.1 Case study based on three case reports:

In recording the development of Project WATER in Grahamstown, a detailed research
diary was used to record events, observations, personal thoughts and reflections.

This, together with other written records such as interim reports and correspondence,
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provided the ’story’ which formed the basis of the case studies (Hustler, Cassidy &
Cuff, 1986; Elliott, 1991; Mc Kernan, 1991; Patton, 1987). Demonstrations and
training sessions were recorded using audio tape, field observation checklists,
photographs, reflective self-evaluation and discussions with or written evaluations
from participants (Elliott, 1991; Mc Kernan, 1991). This information was used to

make improvements to training procedures and materials.

Discussions and interviews with groups or individuals were recorded by audio tape
or, in cases where participants felt uncomfortable being tape recorded, by hand.
Because of the exploratory nature of the research, interviews were either open-ended
or semi-structured (Mc Kernan, 1991). Workshop or group discussions were guided
by outlines such as a SWOT analysis schedule (Appendix 6) or ’Definitional Aims’
schedule (Appendix 7) designed during the study. Letters, student projects and press

articles were also consulted when investigating the outcomes of the project.

3.3.2 Local redevelopment of the Project WATER kit and materials:

Before the Project WATER kit could be used confidently by groups wishing to
embark on water-related community action projects, the tests and written materials
had to be assessed locally. This was done both by myself during demonstration and
training sessions and by participants as they experimented with the kit. Feedback was
obtained by means of individual and group discussions, questionnaires and workshop
sessions. Personal observations were recorded in the research diary. Local experts
in fresh water research and microbiology were consulted to obtain their suggestions
regarding the water life observations (O’Keeffe, 1992, pers. comm.) and coliform

bacteria test (Kirby & Pogrund, 1992, pers. comm.).
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3.4 EVALUATION OF THE RESEARCH APPROACH:

The choice of research approach is evaluated in Chapter Eight. Comments are made as to
its strengths and limitations with a view to informing other researchers considering using a

similar approach.
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CHAPTER FOUR: THE RESEARCH PROCESS:
DESCRIPTION AND INTERPRETATION
PART I: THE CASE REPORTS

4.1 INTRODUCTION:

At the beginning of the first school term of 1992, the national coordinator of GREEN S.A.
ran a workshop in Grahamstown to promote Project WATER / GREEN S.A.. I invited
teachers from urban and rural schools in Grahamstown and staff from various departments
at Rhodes University to attend the workshop with a view to stimulating an interest in the
project. However, although a number of university staff attended, only two school teachers
came to the workshop. This experience indicated to me that combined workshops might not
be the best approach. I therefore decided to try working with schools on a more individual

basis.

Having spoken to at least one teacher from each school, either in person or by telephone, 1
sent a letter and questionnaire (Appendix 8) in which I outlined the project and offered to
visit the school to demonstrate the kit. After further follow-up, eight groups agreed to
participate. The groups are listed below and the development of the project in each group

is described in the case reports.
Case 1: Student teachers, Rhodes University
* Bachelor of Primary Education (B.Prim.Ed.) III

* Higher Diploma of Education (H.D.E.)

Case 2: Town Schools

* Graeme College
* St Andrews College / Diocesan School for Girls
(DSG)

* Mary Waters Secondary
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Case 3: Farm Schools

* Brighton
* Begelly
* Farmerfield

Before describing the cases, a few comments about the development of the research approach
are necessary. I initially wished to evaluate Project WATER as an environmental education
resource in schools but an evaluation focus proved to be problematic. Firstly, as mentioned
in Section 1.4, I became concerned that an evaluation of the project was essentially an
evaluation of myself because I was responsible for the initiation of the project locally. I
wanted to avoid problems of evaluation bias resulting from my close involvement with the
project. Secondly, I found that an evaluation focus limited my view of Project WATER.
I started to see the project as an object (the kit) to be evaluated and for a time lost sight of

the project as an educational process (Section 3.2).

In attempting to evaluate ’the kit’, I looked for ways in which to *measure’ the effect of the
kit on participants and the environment. This deterministic approach to research was
consistent with my past experience of natural science research. However, the more I
experienced of the project, the more I realised that relationships between awareness,
knowledge and behaviour are highly complex and not simply causal. An empirical /
analytical approach to research seemed inadequate in this context and the associated ’pre-test’
and ’post-test’ techniques I had initially designed started to appear rather trivial. At the same
time, my experience of and appreciation for qualitative and participatory research approaches
developed. A desire to evaluate how the water project fulfilled stated objectives of
environmental education and how it *changed’ participants gave way to a desire to describe

the process of project development and reflect on outcomes emerging from the experience.
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FIGURE 3: Map of the Grahamstown district
showing farm schools, rivers and sampling sites
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Sampling sites: X
1. Berg Stream at picnic site
2. Kariega River on farm
Brighton Farm School:
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2. Kariega River near school

Farmerfield School:
Assegaat River near school
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4.2

CASE 1: RHODES UNIVERSITY STUDENT TEACHERS:
4.2.1 Bachelor of Primary Education (B.Prim.Ed.) III Students:

My first opportunity to work with a group on Project WATER occurred when a
lecturer in the Department of Education at Rhodes University invited me to
demonstrate the project to her class of B.Prim.Ed. III students. She felt it would be
relevant as they were at the time dealing with 'Water’ as a theme in their Primary
Science Method course. This provided me with an opportunity to pilot test fieldwork

procedures and develop research tools.

The B.Prim.Ed. class was a group of five students in their third year of study who
were accustomed to working as a group on projects. They had had experience of an
environmental approach to teaching in their previous year of study. Despite the fact
that most of the tests in the Project WATER kit are beyond the scope of current
Primary Science syllabi, this group made use of the whole kit and provided valuable
feedback about the project and its possible application at the primary school level.

My involvement with the B.Prim.Ed. class lasted approximately six weeks. The
lecturer provided ample time for the project and took part actively in the field work
ahd discussions. At the first session I attended, the class illustrated the scope of
water as a topic in the Standard Two to Four Cape Education Department Science
syllabi using concept maps. This provided some interesting insights. For instance,
although it is easier, because of fewer timetable constraints and less subject
specialisation by teachers, to offer integrated studies at primary than at high school
level, this syllabus, as reflected in their concept map, tends to separate scientific
knowledge from other aspects of a study of water. There were no direct references,
for example, to the relationship between water and health, the importance of water
in determining where people live, water as a habitat or the aesthetic qualities of
water. A scientific approach to the study of water was seen to be factual, utilitarian
and socially neutral. In their concept map the class did not show links between

topics, such as industry, pollution and water being essential for life, suggesting either
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a limited understanding of the use of concept maps or of the interrelationships

between the topics selected (See Figure 1).

Figure 1: Water as a topic in Primary School Science. Concept Map constructed
by B. Prim. Ed. III class.

PURIFICATION
TRANSPORT
INDUSTRY POLLUTION CONSERVATION
WATER
STATES OF SOURCE OF ESSENTIAL
WATER ENERGY FOR LIFE |—— CLEANSING
WATER CYCLE (HUMANS, ANIMALS, PLANTS)
FORMATION
PROCESSES COOKING DRINKING WASHING

The B.Prim.Ed. students attended a demonstration, two field trips and two follow-up
sessions in which results of their field work were discussed and the project evaluated.
They were asked to evaluate the project in terms of its general application and the
extent to which they felt it could be used at the primary school level. They were also
asked to evaluate practical aspects of the training procedure. Many of these students’
comments resulted in redevelopments to materials and training approaches, some of
which are recorded in Chapter 5. Some of the more pertinent observations and

comments are recorded in this section.



Pre-field work instruction of the B.Prim.Ed. group consisted of a demonstration only,
which proved to be inadequate. The students were unsure of themselves on the first
field trip and took so long to carry out the tests that another field trip was necessary
in order to investigate the two other intended sampling sites on the Bloukrans River
(See Figures 2 & 3). The first site was a particularly badly polluted part of the
stream near the municipal pound (Figure 4) and students were reluctant to start the
investigations. The lecturer encouraged them to participate by starting to search for
invertebrates on the rocks, but the presence of litter, foam and slime in the water

detracted from their enjoyment of the exercise.

Practice and more pleasant surroundings enhanced the group’s efficiency on the
second field trip and the third site (Figure 5) was tested in half the time they had
taken at the first site. The water at this last site was noticeably cleaner than at the
other two sites. Trees lined the stream which flowed over rocks and water life was
plentiful. Enjoyment of the activity increased markedly from the first site to the
third, reflected in ’faces’ the students chose to describe their feelings about each site
(Appendix 9). For instance, at the first sample site, the faces chosen reflected that
the students had felt hot, puzzled, cautious and} disgusted. At the third site, they were
relieved, satisfied and concentrating. One felt paranoid, but admitted that this was
related to her fear of crabs, not to the state of the river. The fifth student, obviously
enjoying himself, had felt mischievous. They explained that these differences were
related to their increased confidence with the tests, their own organisation of the
group into a ’team’ with well defined tasks and the improvement in the appearance

of the river the further downstream they sampled.

After the field trips, the B.Prim.Ed. students attended discussion sessions during
which we interpreted the results and evaluated the experience. Some students
admitted that they had not understood the implications of results obtained in the field
until being able to discuss them together in class. They considered the process of
- interpreting data in a group an essential and integral part of the project. It promoted
a questioning approach and enabled the students to make sense of their results and to

begin to see relationships between results of different tests. In an Action Research
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