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The seemingly paradisical environments of Pacific Island countries with 
their coconut palms, coral reefs and white sand beaches are threatened 
with destruction. Why? Rapid population growth straining limited 
natural resources, industrial development and mining activities creating 
problems of non-biodegradable waste disposal, depletion of rare and 
fragile species, and large scale erosion are but some of the reasons Pacific 
environments are changing rapidly. The threat of the Pacific becoming a 
dumping ground for nuclear waste poses a further problem. 

The protection of the Pacific environment and the conservation of its 
natural resources underly recent developments which will benefit Pacific 
Islanders (SPREP, 1986). The activities of the South Pacific Regional 
Environment Programme (SPREP) are aimed at helping the countries of 
the region study and solve their own problems (Dahl, 1983). One of 
SPREP's priorities is environmental education - both non-formal (e.g. 
clean-up campaigns) and formal (e.g. developing school curricula). With 
the support of SPREP, Tuvalu has commenced a formal environmental 
education programme, assisted by the Institute of Education (IOE) of the 
University of the South Pacific. 

This article outlines the process of developing the Environmental Science 
curriculum for Tuvalu's Community Training Centres (Grades 8-10 at 
post primary level). It explores the concept of environmental science, 
discusses the way in which the curriculum evolved, analyses the process as 
a learning experience for those involved and, finally, considers the 
implications for curriculum design. 

Background 

Tuvalu is a small country composed of eight (8) atolls. One of the Tuvaluan 
government's priorities is the maintenance of a stable and balanced 
environment, because it recognises how such a small country's ecosystems 
are vulnerable to change. The government encourages the maintenance of 
a balanced environment through the education of its young people. This 
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encouragement is evident in the development of the Environmental 
Science programmes for primary schools and Community Training 
Centres (CTCs). 

The authors became involved in this project when they were invited by IOE 
to help with the curriculum development for CTCs during a two-week 
workshop in May, 1986 on Funafuti. Participants included 17 Tuvaluan 
CTC teachers, the Curriculum Officer for Tuvalu, and two consultants 
from the USP (the authors). The tasks of the workshop were to establish 
an overview of an Environmental Science programme for Grades 8-10, and 
then write the curriculum materials for Grade 8, to be used from 1987 
onwards. 

What is environmental science education? 
Environmental Science is not a recognised academic discipline, although it 
is becoming valued as an area of study. Confusion exists over the 
definition of environmental science; it depends who does the defining and 
who undertakes the study. Furthermore, it is not clear who has the 
responsibility to undertake environmental education. Despite this 
confusion, it is generally accepted that environmental education considers 
the environment to be the basic resource for ensuring a continuing and 
balanced lifestyle, with human beings accepting responsibility for 
promoting conservation, protection and management (Sytnik, in Bryant, 
1987). 

As consultants, our first task was to broaden our knowledge of 
environmental science education issues in relation to the Tuvalu 
environment and its specific concerns. We solicited information from 
three Tuvaluan students studying in Suva - Keleta Avene (USP),Vaitupu 
Tona and Saini Kaitu (SPC Community Education Training Centre); Ms 
Neva Wendt (SPREP, SPC); Dr Jenny Bryant and Dr Randy Thaman 
(USP); Mrs Valaka (Principal, CETC); and various members of the 
community on Funafuti. We also examined the Tuvalu government 
document Tuvalu: Third Development Plan 1984-1987. 

At least five different views of environmental science education were held 
by the people consulted - the teachers, the Tuvalu government, other 
Tuvaluan people, the environmentalists, and the pure scientists. 
Environmental issues identified were: lack of awareness of the 
environment; conservation; population education; urbanisation; coastal 
problems; and environmental health. For Tuvalu, these are represented in 
Diagram 1. 
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Views expressed were from two perspectives - scientific and social science 
— preempting a decision that the curriculum which was produced needed 
to be a combination of scientific concepts and skills and the social aspects 
of Environmental Studies. The approach adopted should then aim to 
develop positive student attitudes towards Tuvaluan life and the Tuvaluan 
environment. 

Curriculum development in action 

Preliminaries 
The initial discussions between the consultants and the teachers revealed 
that the latter were unfamiliar with how curriculum materials are 
developed. Thus, for the first two days, the workshop concentrated on 
improving the teachers' awareness of curriculum development. Questions 
such as "What do Aims and Objectives mean? How are they phrased? 
What steps are followed in writing curriculum materials? What is involved 
in the writing?" were examined in conjunction with an analysis of the 
existing Environmental Science Curriculum for primary schools. We then 
decided on priorities to build into the, CTC Environmental Science 
curriculum. For example, teachers identified science concepts taught at the 
primary level and decided how these could be developed further at CTC 
level. In addition, the teachers decided that there was a need for back-
ground information and references in the teachers' materials. We were 
then ready to proceed with our main tasks. 

Phase 1: Establishing the 3-year programme 
Discussions, mini-workshops, and field excursions enabled participants to 
formulate aims, determine five themes for the programme, and identify 
specific topics to be taught. The aims were as follows: 

1. To teach how to live wisely within the limits of what their resources can 
support, now and in the future. 

2. To show how to become useful, productive members of the community, 
respectful of Tuvalu traditions and culture. 

3. To develop an awareness of the environment and the individual's role in 
maintaining a finely balanced, stable environment. 

4. To develop an appreciation and thence make good use of local resources 
for the betterment of the individual (self-reliance) and the community. 

5. To develop an appreciation of land and the problems related to the 
Tuvalu context. 
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"Because of their small size and coral 
origin the (Tuvalu) islands have very 
limited resources and are most sensitive 
to environmental problems'' (pl20) "Tuvalu's land and marine plants and animals are 

under increasing tools of exploitation, in particular 
guns, outboard motors and nylon nets"1 (pl20) 

"There is a need for environmental management, 
but on the islands at present, there is a lack of 
management skills, expertise and financial 
resources"' (pl21) 

"The rural areas have environmental problems 
including poor soils, limited [and] sometimes 
contaminated, and often salinated (salty) ground-
water, and face possible additional problems with the 
introduction of pest control"1 (pl21) 

"The government will institute a 
greater awareness of environmental 
problems.... 
public education programmes ... 
better school programmes in 
Environmental Education"1 (pl23) 



"All islands face problems of coastal erosion from the 
sea, but also uncontrolled clearance of undergrowth can 
lead to storm damage...."1 (pl22) 

"Funafuti - the urban area, has problems including limited land, water 
catchment and contamination, disposal of solid waste, a growing dependence 
on imported food, beach head destruction consequent to the removal of 
building material, vegetation and firewood"1 (ppl22-3) 

Tuvalu youth need to be trained to "observe, analyse, and 
resolve problems on a scientific basis", i.e. CTC youth need to 
be- able "to improve their environment on a basis of self-
reliance, reality, and technology best suited to our 'stage of 
development"2 

Diagram 1: Concerns of the Tuvalu environment. (CDU, et al. 1986 p.v) 



6. To extend the student's knowledge of science and the environment 
beyond the primary school level and to establish a foundation for 
further science education. 
(Behrend & Va'a, 1986, p.2) 

Outline of the content 

To realise these aims, we identified five themes which could act as links 
from Grade 8 to Grade 10. These were: The Environment, People, Land, 
Living Things, and Appropriate Technology. The themes were then 
developed: 

Environment: to develop the concept of a balanced ecosystem based on a healthy 
interrelationship between living and non-living things. 
People: to examine the role of people in the environment, particularly the 
dependence of people on the environment and the need for them to respect, 
maintain and support it. 

Land: to analyse the way non-living things contribute to the Tuvaluan world. 
Living Things: to identify a variety of living things, and consider their role and 
function within the Tuvaluan environment. 

Appropriate Technology: to explore the contribution suitable machines and 
methods can have in the betterment of the Tuvaluan lifestyle. (Behrend & Va'a, 
1986) 

The themes were subdivided into topics which were then allocated to the 
appropriate levels, as shown in Table 1. 

Table 1. 

Overview of the Programme 

Main Area 

The Environment 

People 

Land 

Subdivision 

Grade 8 

Ecosystem 

Traditional 
Practices 

The Human Body 
Food & 
Nutrition 
Formation of 
Land 
Soils 

and 

Grade 9 

Earth & Solar 
System 
Lagoon 
Air 
Weather 
Population 
Health & 
Diseases 
Resources 
Waste 

Allocation 

Grade 10 

Resources 
Pollution 
Conservation 
Balanced 
Environment 
Reproduction 

Coastal 
Processes 
Erosion 
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Living Things 

Appropriate 
Technology 

Water 
Animals 
Plants 
- groups 
Energy for Life 
Food Production 
& Preservation 

Animals & 
plants, 
adaptations 
Metals 
Communication 

Reef 
(Example in 
Ecosystem) 
Power 
Machines -
refrigeration 
& appliances 

(Behrend & Va'a, 1986, p. 2) 

Phase 2: Writing the curriculum materials for grade 8 
To facilitate learning, it was decided to develop materials for both pupils 
and teachers. 

1. Teachers' materials 
It was recognised that teachers would have different teaching 
experience and knowledge of Environmental Science. It was 
therefore felt that the teaching materials should: 
(a) enable any teacher to perceive the theme of Environmental 

Science while developing their own understanding of the 
subject. The materials should encourage teachers to gather 
and record information about their environment; 

(b) inspire any teacher at CTC level to teach Environmental 
Science; 

(c) be flexible so that any teacher could modify the activities 
according to his/her context i.e. materials should be 
suggestive rather than prescriptive; 

(d) promote students' learning about and valuing their 
environment by encouraging investigations and activities 
within their environments; 

(e) be easy to read and understand; 
(f) provide references as additional sources of information; 
(g) include suggestions for student assessment. 

The following were also to be considered: the needs of the CTC students; 
the concepts covered in the primary science curriculum; the resources 
available; and the established aims and objectives. 

The participants divided into five groups to write the materials for Grade 8. 
It was decided that the Teacher's Materials be presented in the following 
way: 
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For each unit: 
1. Objectives for the unit 
2. Background information and references 
3. Teaching schedule including a summary of lessons and a brief linking of 

lessons 
4. List of equipment needed for the whole unit 
5. Extension activities (for the more able students or those students doing 

the topic in another subject) 
6. Lessons: 

(a) Objectives/rationale of lesson 
(b) List of equipment and materials 
(c) Background information for each lesson 
(d) Details of each activity 

i. Focus Question 
ii. Procedure... etc. 

(e) Follow-up - class discussion and verbal reports to lead to 
conclusions and summary 

(0 List of key words 
(g) Assessment of each lesson e.g. quiz, crossword puzzle, project, 

etc. 
7. Assessment for each unit (suggested methods, etc. test) 

(CDU, et al. 1986, p4). 

An initial draft was prepared during the second week of the workshop. In 
November, 1986, the first revised version of this draft was completed for 
use in 1987. 

2. Students' materials 
It was envisaged that the students would be supplied with a Students' 
Workbook, closely following the teachers' materials. The workbook 
would contain readings, in-class activities, homework activities, and 
extension activities for the faster students. This part of the project is 
yet to be completed. 

An analysis 

There were two aspects of the development of this environmental science 
curriculum which we would like to analyse: 
1. establishing an understanding of the curriculum process; and 
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2. developing a basic knowledge of environmental science education 
and its concerns. 

An analysis and comments about the curriculum materials would be more 
valuable if they were based on feedback from the first trialling of the 
materials, but this feedback will not be available until 1988. However, we 
can present some tentative suggestions based on the evaluation of the 
Workshop by the participants who answered a questionnaire 
anonymously. 

Curriculum awareness 
How ready were the teachers to carry out the tasks set them? Were they 
aware of the steps followed in the curriculum development process? To 
what extent were they able to make curricular decisions? Could they 
readily identify the needs of the CTC students? What resources were 
available/accessible? 

Teachers found it difficult initially to make curriculum decisions. Yet the 
idea behind conducting a two-week workshop was that the teachers and 
the consultants would work together in order to develop an Environmental 
Science curriculum. The underlying assumption was that the teachers not 
only knew what constituted a curriculum but that they had some expertise 
in developing curriculum materials. However, although the teachers had 
been teaching and using curricula for many years, there was no guarantee 
that this had helped them develop the skills to write and construct 
curricula. This was indeed the situation. The teachers were initially 
struggling with concepts considered essential to the writing of a 
curriculum. Hence the first days were spent identifying curriculum 
components by analysing the Primary Environmental Science curriculum 
and then deciding what would be desirable for the Environmental Science 
curriculum for the CTCs. 

The responsibility for making curriculum decisions was the teachers (with 
guidance from the consultants) because they knew the CTC students and 
their needs, the Tuvaluan environment, and the resources available. Due 
to the teachers' inexperience in this area, the new curriculum is seen as a 
working curriculum, with teachers injecting new ideas as they teach the 
material. It is hoped that in the revision of the materials the teachers will 
contribute their refined ideas about Environmental Science, based on the 
information about their environment collected by them and their students. 
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During the workshop the teachers learned about the curriculum process 
and it is hoped that this experience will be of use in the projected writing of 
curricula for CTC Grades 9 and 10. 

Awareness of environmental science education 
What were the teachers' perceptions of environmental science education? 
What is environmental science? Were the teachers aware of the specific 
Tuvalu environmental concerns? Were they aware of the concepts in the 
primary science curriculum and if so, were they familiar with these science 
concepts? If not, what was the best way to remedy the matter? How 
familiar were they with science education methods? Could they decide on 
the best teaching approach for the new curriculum? 

It is not advisable to embark on a consultancy without knowing much 
about the environment into which one is entering. Unfortunately we were 
in this situation, so we had to be very alert and learn as much as we could 
while there. The situation was aggravated by the fact that the teachers had 
a limited understanding of their own environment when it came to 
teaching environmental science. They had difficulties in determining the 
scope of environmental science, and how and where their everyday 
experiences could be incorporated into such a curriculum. Several of the 
teachers with an interest in agriculture proved to be an asset in stimulating 
discussions about the Tuvaluan environment. These teachers were able to 
identify issues which could then be incorporated into the curriculum. As 
they became more informed, other teachers gradually contributed their 
knowledge of the specific environment of their home atolls. 

Most of the teachers had to be made aware of the concerns of wastage and 
pollution of water, the use of the beach sand for making concrete, thereby 
causing coastal erosion, the problems associated with increasing 
population and so on, before being able to write the curriculum. Two 
films from SPREP ('The Story of an Island' and 'Your Changing Island') 
proved useful for alerting the teachers to other environmental issues. 

But, of most use was the teachers gathering information through the 
observation of their environment and the subsequent discussions about 
these issues. As a result they applauded the sale of coconuts in the local 
store and the construction of compost pits, while deploring the burning of 
rubbish and the under-utilisation of rainwater catchment. They also 
gathered more information about their environment from the various 
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Government Departments and resource personnel in their community. 
For example, a group of teachers gained an insight into how solar 
electricity operated, its impact, and the plans to provide this amenity for 
most people in Tuvalu. Teachers reporting back to one another 
encouraged more critical thinking and awareness of other environmental 
issues. It was through these experiences that teachers made curriculum 
decisions, such as planning to allow their pupils to explore the 
environment as an essential approach to learning about it. That is, 
learning by discovery — a consequence of observation and activities, and 
critical thinking. 

In considering the conflicting views on environmental science education, 
i.e. educating about the environment; educating using examples from the 
environment; and the application of science concepts to the environment, 
it was decided that a cohesive approach be adopted with all the different 
views taken into consideration. 

Conclusions 

What important curricular decisions have been made during this project? 
Underlying the development and presentation of the materials is the 
recognition that the teachers and pupils need to learn about their 
environment and how it affects their lives. The curriculum materials stress 
the need for the teachers and their pupils to actively explore their 
environment and listen to resource people in their community (older 
people, health workers, or agriculturalists), collect and collate informa-
tion, and draw conclusions based on the evidence they have gathered. 
Teachers are then encouraged to document information for their future 
use and to share with other teachers during a revision of the materials. It is 
hoped that this approach is consistent with the cultural approach to 
knowledge, and will enable both teachers and pupils to respect the cultural 
environmental knowledge which is already developed, though perhaps 
known only by the community elders. 

A lack of detailed information about the teachers' specific atoll environ-
ments led to the establishment of a programme where the presentation of 
the Grade 8 materials helps the teacher not only to teach the curriculum 
but also to increase her/his knowledge of the concepts inherent in the 
programme. It is also designed to be flexible for the more adventurous 
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teachers. Thus, the teachers' materials are designed to guide and provide 
further information for the teacher, a source to be developed further. 
However, if teachers are not prepared to use the materials in this way, 
they will be 'lost' with the new curriculum, not having relevant information 
for teaching apart from the background information which is too difficult 
for the students. Will teachers willingly engage in such a discovery teaching 
approach? 

What of the students? Will they be able to accommodate an approach 
which is likely to be very different from the way in which they are usually 
taught? Students may need materials which carefully develop this 
approach. The students' materials are envisaged to follow a workbook 
style, provide additional information and again, be a source for the 
extension of their knowledge. These have yet to be developed. 

Thus, to ensure the success of such a project, teachers need to: 
1. develop and strengthen their familiarity with the curriculum 

process and any science curricula already existing in earlier levels; 
2. be given the opportunity to develop their knowledge and understand-

ing of environmental science education so they can apply 
environmental science concepts to their own unique environments; 

3. be convinced, through experience, that the information they gather 
constitutes 'respectable' knowledge; 

4. be encouraged to use a discovery teaching approach for 
Environmental Science; and 

5. be able to combine traditional cultural knowledge, skills and 
attitudes with their newly collected knowledge, skills and attitudes. 

Notes 

1. Government of Tuvalu (1984) Tuvalu: Third Development Plan 1984-7. 
2. Paape, 8 (1986) Opening Speech at Curriculum Workshop, 6 May, 1986. 
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