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Abstract

The African Coelacanth Ecosystem Programme (ACEP) was established in 2002 after
the discovery of a colony of coelacanths off the Maputaland coast at Sodwana Bay,
KwaZulu Natal. The environmental education and awareness sub-programme
developed learning support materials (LSM"s) for use in schools and the materials were

disseminated annually through teacher education workshops.

This study aimed to uncover the use of these LSM"s in the rural schools of Maputaland.
The active learning framework was used to analyse the materials. Collectively, the
ACEP materials cover a range of active learning aspects; however alignment with the
curriculum has resulted in an increased focus on experiments, accompanied by a loss

of environmental content and a narrowing scope for active environmental learning.

Workshop questionnaires and four school case studies revealed the patterns of practice
of use of materials in schools. The stated use of materials by teachers is not fully
realized in the actual classroom practice which centres on learning content and concept
definitions. There is no culture of use of materials in the schools following the annual
introduction of ACEP materials. It was also found that the marine and coastal

knowledge holding power is outside the realm of the teachers” practice and control.

The findings of this study come at a time when there is uncertainty over the future of
South African education and the curriculum. This research may inform the
environmental education and coastal and marine education field as to their role in

education and more specifically the development of learning support materials.
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Chapter 1 Introduction and Contextual Background

1.1 Introduction

This research was initiated by the African Coelacanth Ecosystem Programme (ACEP),
which offered a funding opportunity for me to conduct research related to their
environmental education work. | accepted the opportunity as the potential research

project appealed to my interests.

Although | have an academic and work background in the field of nature conservation, |
have always had a holistic view of the environment and a passion for environmental
education, which led me to register for this Masters degree. The opportunity to conduct
research for ACEP appealed to me, in that this natural science based programme had
expressed interest in reflecting on their environmental education practice through
research, which would draw on current educational thinking and the social sciences. |
would now be able to critically reflect on and understand the environmental views of a
conservation programme like ACEP by drawing on this thinking, something that had
interested me in conservation work | had undertaken in the past. The research
opportunity appealed to my need to learn more about environmental education in
schools and the curriculum and this interest had stemmed from previous work
experiences with the Eco-schools programme and the rural schools in northern
Zululand. | grew up in the Zululand area and so the opportunity to investigate the ACEP
environmental education and the use of their resources in the rural schools around Kosi

Bay and Sodwana Bay seemed ideal in terms of my research interests.

The contextual background and history of ACEP is discussed in the next section.



1.2.1 Historical and Contextual Description of the African Coelacanth Ecosystem

Programme

The African Coelacanth Ecosystem Programme (ACEP) was initiated after a colony of
coelacanths (a prehistoric fish) was discovered in the waters off Sodwana Bay,

Maputaland (iSimangaliso News, 2009:5).

The most recent fossil coelacanths date back 60 million years. Therefore it was believed
that they were extinct 60 to 70 million years ago. In 1938 a coelacanth was discovered
off East London. This was thought to be the “zoological discovery of the century”. In
1952 a second discovery occurred in the Comoros islands. Then on 27 November 2000,
a third discovery was made by divers in the Greater St Lucia Wetland Park (now
iSimangaliso Wetland Park), in KwaZulu-Natal (Ribbink & Roberts, 2006).

Because the discovery in 2000 was made in a marine protected area (MPA) and World
Heritage Site, the coelacanth and its habitat were immediately granted protection by the
Minister of Environmental Affairs and Tourism. The Department of Environmental Affairs
and Tourism (DEAT) and Ezemvelo KZN Wildlife immediately began drawing up a
management and conservation strategy, which highlighted the need for a research
project concerning conservation and research of the coelacanth and its habitat. Most
important to this report was the integral role of environmental education and public
awareness within the strategy recommendations (Ribbink & Roberts, 2006, SAIAB,
2008b). A planning workshop led to the formation of the South African Coelacanth
Conservation and Genome Resource Project in 2001, which would have an ecosystem

approach to the conservation and management of the coelacanths (SAIAB, 2008b).

The name then changed to the African Coelacanth Ecosystem Programme, due to the

programme"”s multinational approach (SAIAB, 2008b). The first phase of ACEP took

place between 2002 and 2007 and had a focus on oceanography, marine geoscience

and ecology, biodiversity, the coelacanth, genetic studies, Geographic Information

Systems (GIS) and environmental education and awareness. Marine science sampling
2



and research took place all along the east coast of southern Africa and the south-
western Indian Ocean (SAIAB, 2008a). In 2002, an expedition took place at Sodwana
Bay, where the discovery was made, within the Greater St Lucia Wetland Park. The
FRS Algoa was the research ship used, together with the German-designed
submersible, the Jago (Snow, 2008). The second phase of ACEP was started in 2007

and will continue until 2011.

ACEP developed through the partnership of the Department of Science and Technology
(DST), the National Research Foundation (NRF) and the DEAT (South Africa. Ministry
of Science and Technology (MST), 2004).

The ACEP slogan of Window to the Past, Door to the Future” aimed to show the
coelacanths® role in scientists” studies in evolution and history, as well as the role in
“building capacity, promoting understanding, influencing management and conservation
strategies, building partnerships and addressing issues of socio-economic development
and achievement of Millenium Development Goals” (Ribbink & Roberts, 2006:409).

According to Ribbink & Roberts (2006), ACEP embraced an approach to conservation
which was multidisciplinary and include science, the humanities, education and training.
Environmental education and public awareness was upheld as an important discipline

within the programme.

1.2.2 The ACEP Environmental Education and Awareness Sub-programme

Within ACEP is an Environmental Education and Awareness sub-programme. The sub-
programme is following the government and private sector objectives to “promote
science, to improve science literacy at school level, encourage development of black
scientists (build capacity) and sustainable management of our natural resources”
(Snow, 2008:3).



The sub-programme had the following focus areas, each with its own objectives (Snow,
2008):

e Consolidation, networking and integration

e Learner support materials and resource materials

e Public Understanding of Science and Technology (PUSET)

e Professional development

e Learner workshops

e Science and career awareness

Snow (2008:4) has said that in order to make a significant impact, the programme
aimed to have many different approaches. The programme centred on building
responsibility towards the environment within youth and adults in communities along the
western Indian Ocean, by providing “learner programmes, materials development,
exhibits, competitions, media and educator development”. The programme attempted to
inspire these communities and promote science in order to build responsibility and

develop literacy in science (Snow, 2008).

South Africa and other African countries have a low scientific output and the number of
graduates in Science, Technology and Engineering is lower than that in 1994 (South
Africa. MST, 2004). ACEP strives to be a multidisciplinary programme that combines
the physical, chemical and biological sciences, together with technology, in order to
study life processes and factors which sustain life on earth. According to Mosibudi
Mangena, Minister of Science and Technology, this multidisciplinary approach creates
opportunities to motivate people, especially young people, to take an interest in science.
The research exploration ships, state of the art technology and fascinating discoveries
that are a part of ACEP inspire and fascinate people (South Africa. MST, 2004).
Mangena said that ACEP has taken on the improvement of science literacy and
promotion of careers in science and it is extremely beneficial and profitable for a nation
to invest in science and technology (South Africa. MST, 2004).



ACEP has adopted an approach of “attain, train, retain and sustain” in their capacity
building initiatives (South Africa. MST, 2004). This means that by “attaining”, they aim to
capture and inspire the youth to take an interest in science and technology and to
advance towards careers in these disciplines. Research ship tours, activities and trips
have been used to achieve this goal and the FRS Algoa has travelled to ports
throughout South Africa and other countries. An estimated two thousand children have
visited the ship. “Training” involves equipping people with skills in short courses on the
ship as well as opportunities for Masters and Doctoral studies. “Retaining” takes on the
role of ensuring that trained persons are able to find employment within appropriate
fields and that young people are able to engage with employed scientists and see that
the employment opportunities are real and achievable. The future of the programme
centres around the word “sustain”. This involves the financial capability to provide

employment for these trainees (South Africa. MST, 2004).

The second phase of ACEP is funded mainly by NRF for running costs and student
bursaries. ACEP is a “flagship programme” of the South African Institute for Aquatic
Biodiversity (SAIAB). The South African Environmental Observation Network (SAEON)
Elwandle node manages ACEP Il and is based at SAIAB (SAIAB, 2008a). There was an
open call for research by the NRF and researchers were able to submit a research bid
for funding. The coordinator of the ACEP Environmental Education and Awareness sub-
programme made a submission and secured research bursaries for students, one of

which funded the present research.

1.2.3 ACEP Materials Distribution in Maputaland

The iSimangaliso Wetland Park is a District Management Area which is mostly part of
the uMkhanyakude District Municipality. Most land use in this municipal area includes
agriculture and commercial timber plantations, conservation, eco-tourism and
settlement (iSimangaliso Wetland Park Authority, 2008:39).



The iSimangaliso Wetland Park (see Figure 1), has co-management agreements with
community trusts surrounding the Park. According to the iSimangaliso News (2009 p
16), community trusts receive benefits such as “equity in developments, jobs, training,
access to the tourism industry, capacity building, SMME opportunities and natural
resource use.” Ezemvelo KZN Wildlife has a partnership with the iSimangaliso authority

in managing iSimangaliso Wetland Park (iSimangaliso News, 2009:11).

Figure 1: iSimangaliso Wetland Park in Maputaland, KwaZulu-Natal
(http://www.isimangaliso.com/index.php?maps)



http://www.isimangaliso.com/index.php?maps

Currently there are eight ACEP projects linked to the iSimangaliso Wetland Park and
these consist of “integrated biodiversity and process study of African coelacanths and
their ecosystems, conservation planning for the waters off KZN to recommend
placement of Marine Protected Areas, coral palaeo-climate history of Sodwana and

environmental education” (iSimangaliso News, 2009:5).

The KZN Wildlife community conservation officers carry out environmental education
and awareness with the schools in and around the iSimangaliso Wetland Park such as
excursions, presentations, environmental special days, coastal clean-ups and

competitions (Pieters, 2009). The location of these schools is seen in Figure 2.

Figure 2: Location of the iSimangaliso Community Conservation Schools
(Ezemvelo KZN Wildlife, 2009)
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Since 2002 and the start of the coelacanth programme, each KZN Wildlife community
conservation officer has facilitated some of these schools in the Eco-schools
programme and the registration fees for the schools are paid by KZN Wildlife (Pieters,
2009).

Learning support materials (LSMs) were developed by ACEP to achieve the objectives
of improving science literacy and motivating youth to take up future careers in science in
schools. These LSMs are aligned with the curriculum and the outcomes required in
many learning areas. The LSMs are distributed through workshops with teachers
(Snow, 2008). The LSMs developed from 2001 to 2009 include video learning
programmes, posters, brochures, workbooks, worksheets, puzzles, fact sheets, science
kits and an interactive CD (Snow, 2008).

The workshops are run by the ACEP environmental education officers nationally as well
as almost on an almost annual basis, with many of these schools around Kosi Bay and
Sodwana Bay (Snow, 2009a). These workshops educate teachers to work with the
learning materials which have been developed and show how the materials can link to
the curriculum and their lesson plans (Snow, 2009b and Binning, 2009). In the
beginning, the focus of education centred around the coelacanth and its conservation,
but the focus very soon broadened out into issues of the marine ecosystem
conservation and other areas such as weather and catchment education (Binning,
2009).

The KZN Wildlife community conservation officers working in iSimangaliso Wetland
Park have been trained by the ACEP coordinator to run ACEP materials workshops.
These workshops have happened annually. The local inKhosi is informed about any
work or materials distribution that takes place (Snow, 2009a). The coordinator of ACEP
stated that all of the materials developed by ACEP have been used in Sodwana Bay
and it is therefore a good area to research in terms of the use of the range of ACEP
materials (Snow, 2009a).



1.3 Research Question and Goals

Although ACEP had an intention to discover the effectiveness of their materials in order

to learn and develop for future initiatives, it was decided that the use of materials is the

key focus of the research. The research question evolved, asking “how are learning

support materials being used in the rural schools of Maputaland?”

The goals of the research were:

To critically review the historical development of the ACEP materials

To survey their current curriculum use;

To probe the implicit and existing patterns of use and teaching practice in four
local learning contexts;

To discuss preliminary findings with the teachers and materials developers for

verification and to identify key contradictions and possible solutions.

1.4 Overview of the Chapters

Chapter 1 has introduced the historical and contextual background to ACEP and its

environmental education initiatives. It also gives background to the distribution of the

ACEP materials in the schools of Maputaland which then leads into the research goals

and overall research question.

Chapter 2 provides a review of the literature relevant to the research question. This

literature covers the socio-ecological assumptions of ACEP and the challenges to

educational quality in the Maputaland schools. It maps out the trends in learning support

materials development in environmental education in southern Africa. Active

environmental learning is then introduced as well as literature which has looked at the

use of learning support materials in schools. Chapter 2 ends with literature around

school curriculum issues in South Africa.



Chapter 3 focuses on the research design. The research orientation, methodology and
methods of data collection are explained. There were two phases of data collection. |
then discuss the data analysis and my approach to data management, reduction and
coding. This is followed by the interpretation of the data and generation of analytical

statements. | conclude Chapter 3 with the consideration of research validity and ethics.

Chapter 4 is a presentation of the findings from the data. The data is presented in two
parts. Part | looks at the ACEP materials and their history, workshop dissemination, the
implicit design for use and Active Learning within the materials. Part Il is the context,
implicit and observed use and Active Learning within these, at a wider survey level and

at a deeper case study level.

In Chapter 5 the discussions from mirror data workshops with teachers and the
developers of materials are presented. This leads to the Analytical Statements which

have been identified from the evidence and discussed in relation to suitable literature.

Chapter 6 concludes the thesis with a summary of the key findings, the broader
implications of the findings for environmental education, recommendations and areas

for future research.

1.5 Conclusion

As described in Chapter 1, there has been an almost ten-year history of ACEP
environmental education with Maputaland schools, in collaboration with KZN Wildlife.
The present research was initiated as the second phase of ACEP draws towards the
end, in order for the programme to get a thorough understanding of the context and use
of materials in the schools which they have worked with for so many years. This
research could then give them a well-informed understanding and way forward for the

future, while also providing similar guidance to other programmes and initiatives.
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Chapter 2 is a review of the literature. | explore this at a deep contextual level in relation
to the study, but also map out the broader landscape of literature relating to the
development, dissemination and use of environmental education learning support

materials in southern Africa.

11



Chapter 2 Review of the Context and Literature

2.1 Overview of the Chapter

In this chapter the socio-ecological assumptions underpinning the programme and
materials development, as well as the challenges affecting the educational quality in
rural schools, are explored. The contextual exploration leads into the broader
background of the trends in environmental education materials development in southern
Africa. These trends link to environmental education in Outcomes Based Education
(OBE) and how the Active Learning fits in with the South African curriculum. | then
investigate other research and literature which has looked at the use of learning support
materials in southern Africa. Finally | discuss the issues of the South African curriculum,
as an understanding of this is important for understanding the school-based use of
LSMs by teachers in South Africa.

2.2 Understanding the Socio-Ecological Assumptions of a Marine Conservation

Programme

According to SAIAB (2008a), the objectives of ACEP Il are the following:

¢ Integration of physical and biological sciences to better understand ecosystem
functioning in the South-West Indian Ocean

e Science research to find out more about the evolution and adaptations of
coelacanths and their ecosystems

e Ecosystem monitoring in the long-term in order to investigate biological
processes and climate change

e Investigate the biodiversity, species richness and biogeography of the South-
West Indian Ocean

e Make recommendations for conservation, management strategies and long-term

sustainability of the South-West Indian Ocean
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e Capacity building in offshore marine science, including skills development and
providing equal opportunities

e Marine science public awareness and understanding

e Knowledge building and the integration and sharing of Marine GIS

e Provide a platform for partnerships at a national, regional and international level

in order to strengthen marine science in South Africa

As mentioned in Chapter 1, the Environmental Education and Awareness sub-
programme aims to “promote science, to improve science literacy at school level,
encourage development of black scientists (build capacity) and sustainable

management of our natural resources” (Snow, 2008).

According to Ribbink and Roberts (2006:419), “ACEP was fulfilling a much-needed role
along the east coast and within the Western Indian Ocean, as its broad-based,
biophysical approach served far more than simply coelacanth studies.” Through this
programme there is more knowledge about marine ecosystem processes, biodiversity
and fisheries that will aid the huge number of people dependent on marine resources
(Ribbink and Roberts, 2006). ACEP promotes the advancement of science, science

education and technology for development (Ribbink & Roberts, 2006).

Mosibudi Mangena, Minister of Science and Technology, stated that “making science
more interesting, attractive, relevant, challenging and rewarding, and inspiring learners
and communities is highly commendable”’(South Africa. MST, 2004). ACEP has taken
on the improvement of science literacy and promotion of careers in science. It is
extremely beneficial and profitable for a nation to invest in science and technology
(South Africa. MST, 2004).

In an examination of the emergence of environmentalism Martinez-Alier (2002)
distinguishes between three “currents of environmentalism”. These are the cult of
wilderness, the gospel of eco-efficiency and the environmentalism of the poor. The “cult

of wilderness current” or theme is supported by conservation biology in science.
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“Preservation over market use” reigns in this current and the Biodiversity Convention in
1992 and the Endangered Species Act in the USA are clear evidence of this. The cult of
wilderness focuses on preventing the loss of biodiversity as the most important issue to
address. ACEP"sfocus is not only ensuring that the coelacanth does not become extinct
but also ensuring that the biodiversity within its marine environment, on which its
survival is so dependent, is preserved. Because the marine environment is massively
threatened by unsustainable harvesting and degradation and alteration in the form of
pollution and climate change, the indicators of human pressure, described by Martinez-
Alier (2002) in relation to the “cult of wilderness”, such as the HANPP (human
appropriation of net primary production of biomass) index, are essential in policy
creation and the establishing of limits and quotas in order to ensure the survival of the
marine resources on which the world depends. The fact that the coelacanth was
believed to be extinct for 60-70 million years places even more emphasis on the
preservation of individual species and studies of their adaptations and survival a true

attribute of the cult of wilderness.

At the time that the Biodiversity Convention was initiated, Beck (1992:24) noted how
environmental destruction is being debated in terms of natural science. The cultural,
political and social meanings are part of these discussions. He suggests that these
become “discussions of nature without people without asking about matters of social
and cultural significance”. “ The scientific concern with the risks of industrial
development in fact relies on social expectations and value judgements, just as social
discussion and perception of risk depend on scientific arguments” (Beck, 1992:30). Not
unlike ACEP, conservation agencies in South Africa have initiated environmental
education programmes within ,a nature at risk and people are the problem" in need of
education to change their behaviour. Behind such environmental education
programmes was an approach of using environmental education for getting to the
general public and to youth in schools, so as to create awareness and resolve

environmental concerns.
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The critical purchase that Beck (1992) and Martinez-Alier (2002) provide here was
important for my being able to stand outside the assumptions of the ideological drivers
of risk and environmentalism driven education and to look carefully at the production,

dissemination and use of the materials in education settings in Maputaland.

2.3 The Challenges Affecting Educational Quality in Rural Schools in Maputaland

According to the Integrated Management Plan (IMP) for the iSimangaliso Wetland Park,
the main socio-economic characteristics within this municipality include: “a historically
high population growth rate which is declining in the rural areas, with migration into
smaller towns in the district and other urban centres; unsustainable urbanisation trends;
a high unemployment rate; decreasing formal and increasing informal employment, and
the increasing casualisation of labour; Low diversity in the economy; low annual per
capita income; a high incidence of HIV/AIDS; a youthful population; inadequate
infrastructure and services and high levels of illiteracy” (iISimangaliso Wetland Park
Authority, 2008:43).

The IMP for the Park states that the “distribution of the schools in the region is fairly well
correlated with population distribution, distances to schools are often more than 15 km
in less-populated areas; the teacher to pupil ratios are in excess of 1:40; conditions of
classrooms and facilities are generally poor; and a large proportion of teachers are

inadequately trained’ (iISimangaliso Wetland Park Authority, 2008:43).

When compared to the challenges represented in the Nelson Mandela Foundation
Report of South African Rural Communities (2005), the challenges in these rural
schools are fairly representative of the challenges facing many other rural and under-
resourced schools in other regions of South Africa. Seventy-one percent of educators in
rural schools consider the shortage of teaching and learning resources and materials as
being the primary challenge for educational quality in their schools (Nelson Mandela

Foundation, 2005). These challenges and needs are important to note when the
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research aims to uncover the use of materials in a context where environmental
education materials from ACEP have been developed and disseminated in these

schools.

2.4 Trends in Learning Support Materials Development in Southern African

Environmental Education

According to Lotz-Sisitka & Russo (2003) and O“Donoghue (2007), early environmental
education in southern Africa centred on conservation communication and extension
work, with aims to create awareness, educate about ecology and provide experiential
education. Materials were developed for these purposes. The issues of the environment
were to be solved through experiences in the environment, with information about the
environment. Many materials were developed for this purpose. This approach came to
be known as the “top-down” or RDDA approach (Lotz, 1997 and O'Donoghue &
McNaught, 1991). The Research-Design-Disseminate-Adopt (RDDA) approach was
similarly “top down” in materials development, in that it is an expert-driven approach
with little consideration of the context of the learner. The materials are simply
“‘disseminated” as an instrument designed by an expert to change the awareness of a

particular target group (Lotz-Sisitka & Russo, 2003:9).

More participatory methods of materials development then followed. Democracy in
South Africa also played an influencing role in this shift and a concern for participation in
environmental education has played a strong role in shaping the field and the way that
materials have come to be developed (Lotz, 1997). Materials development became
more responsive to context and materials became more relevant and responsive to
issues. Complex environmental issues and risks in the southern African region h