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Ideally, in both primary and secondary 
school science curricula, the processes 
rather than the content should be 
emphasised. In practical terms for the 
primary school, this means that there 
should be plenty of opportunities for 
students to observe and record their 
observations accurately. Students should 
make predictions about the outcomes of 
experiments, design simple experimental 
procedures, be able to record results and 
make simple inferences. Another 
consideration for the primary science 
program is that it is best integrated wi th 
other subjects in an overall thematic 
approach, using topics such as Making 
Music, Advertising or Weather. 
Furthermore, the primary science 
curriculum should incorporate issues 
important to society as a whole such as 
health, conserving the environment, 
technology and safety. 

The way children learn is influenced to a 
large extent by the way teachers assess 
them. If children are expected to write 
down what they observe in their own 
words and this performance is 
acknowledged by teachers, they will 
develop the relevant science skills and 
abilities. On the other hand, if students 
are only rewarded for being able to recall 
a few high-sounding scientific words, this 
is what students will learn. In other 
words, they will become surface learners 
rather than deep learners of science. In 
this way students will set out on the 
wrong path to learning science at an early 
stage. 

This evaluation is based on a number of 
reports wri t ten by Neil Taylor on science 
education in Pacific primary schools. The 
evaluation is based on: 

• The Nature of the Curriculum; 
• The Assessment; 
• The Resources; 
• Teacher Support; and 
• The Evaluation Process. 

The Nature of the Curriculum 

The science curriculum is to a large extent 
dictated by the available resources in any 
particular Pacific country. Generally, 
teacher guides are seen as important for 
primary teachers, who commonly have 
weak backgrounds in science. Teacher 
guides provide support for teachers - to 
help them understand science concepts 
and provide them wi th guidance for their 
teaching. There is no suggestion that 
there should be prescribed topics, but the 
expectation is that the science curriculum 
should be process-oriented, and preferably 
integrated with other subjects so that it is 
part of a topic-based curriculum and 
children can perceive that science is 
relevant to them. There is some evidence 
of teachers trying to integrate topics in 
Samoa and Niue. However, this is not 
generally the case. 

Analysis of a selection of Fiji resource 
materials reflects some emphasis on the 
processes of science such as observing, 
classifying, measuring, communicating, 
inferring and predicting. However, there 
is still a tendency to give information that 
students are expected to recall. In 
science it is preferable for students to 
observe things first and describe them in 
their own words and, when possible, to 
design simple experiments to test their 
own ideas or predictions. 

Assessment of Student Performance 

Although the original reports did not 
specifically address this issue, it was felt 
to be of sufficient importance to comment 
upon. Some assessment of the science 
curriculum is informal, ie it depends on the 
work students do in class and the nature 
of the projects in which students engage. 
The requirements vary from students 
writ ing descriptions of what they observe, 
to recording the results of an experiment, 
to developing models. 



Other assessment is more formal, and 
usually in the form of regular 
examinations. It is suggested that the 
examination protocol has an inherent 
problem. The tendency is for teachers to 
ask questions that are more content-
oriented than process-oriented because it 
is easier for teachers to do so. 
Examinations are inclined to make 
teachers focus on the topics set down in 
the curriculum to ensure they have 
covered the content. Evidence from a 
study by Taylor (1991) in Fiji has shown 
the disparity between the educational 
objectives of the Basic Science Curriculum 
and the assessment procedures used in 
the Fiji Junior Certificate Examination. 
While the objectives emphasise processes, 
the examination predominantly tests 
recall. Overall it should be acknowledged 
that teachers are not well-equipped to set 
process-type questions, and clearly some 
such questions are better asked in a 
practical examination. It is important for 
teachers to be given guidance in the types 
of questions and exercises that can be 
usefully set. Students need to be given 
various measuring, classification, 
observation, recording and other relevant 
assessment tasks. Texts and teacher 
guides need to include appropriate 
examples of assessment tasks for 
students to do. 

Close attention needs to be given to the 
relevance and appropriateness of 
assessment in science to ensure that it 
does foster the development of the 
processes of science, ie it is related to the 
very nature of science rather than 
focussing on the memorising of isolated 
facts. It is important to value the 
development of interpersonal skills in 
group work so that students learn to be 
respectful, and learn to collaborate and 
work together. The role of assessment is 
to contribute to the development of co
operative students who are well-versed in 
the processes of science. There is no 
doubt that emphasis in assessment on 
examinations and/or tests in a school will 
detract from what can be worthwhile 
achieving in science education. At the 
same time it is argued that students are 

unlikely, when having to rote learn, to 
capture the true spirit of science and as a 
result students are likely to find science 
unattractive. 

Resources 

Some countries are still in the process of 
establishing coherent primary science 
courses. For example, Kiribati teachers 
were trying to teach a science course set 
up under the British Administration in the 
late 1960s. The topics were not clearly 
delineated and some suggested references 
were too advanced. A project was set up 
by the University of the South Pacific and 
produced books for teachers and students 
(classes 6 and 7). In Vanuatu there is a 
curriculum outline for anglophone and 
francophone schools but a lack of 
resources to support its implementation. 
Student books and teachers' guides have 
been developed for years 1 and 2, but not 
years 3 to 6. The teacher guides appear 
to lack sufficient information for teachers 
weak in science. In Solomon Islands a 
course on science and agriculture is 
taught from years 1-6 supported by six 
resource books for teachers. However, 
these are available only in some schools, 
and no student books have yet been 
developed. The course is likely to be 
revised. In Nauru, for classes 1-6, groups 
of teachers are developing sets of lesson 
plans for primary science. 

Other countries such as Fiji and Tonga 
have relatively well established science 
courses with teacher guides and student 
books. 

In countries where student books and 
teacher guides are lacking, teachers are 
inclined to omit the subject from the 
curriculum. Teachers of all courses need 
the support of additional materials. The 
fol lowing resources could be used by 
many Pacific countries: 

• A series called Reading Science 
produced by New Zealand Learning 
Media. It comprises four strands, 
each with a series of eight reading 



books for students and an 
accompanying teacher guide. The 
four sets of readers dealing with 
different aspects of science take the 
form of high interest stories. Each 
story revolves around a single science 
concept and can be used as a starting 
point to capture the interest and 
imagination of students at the lower 
primary level. The teacher guides 
provide additional information 
including possible science activities 
and how the reader can be used 
across the curriculum. 

• A package of concept cartoons 
developed at Manchester Metropolitan 
University in the United Kingdom 
(Keogh & Naylor, 1997). These are in 
the form of colourful posters and a 
book of similar cartoon-style drawings 
showing everyday situations. The 
cartoon characters put forward 
alternative viewpoints about the 
science involved in the situation. This 
format can focus group discussion and 
lead to a simple investigation to help 
decide which viewpoint is the most 
acceptable. 

• Improving the availability of resource 
books in a number of accessible 
locations would be valuable for 
teachers. One such set of books is 
Primary Science Investigations, 
produced by the Australian Academy 
of Science 1. These books provide a 
wide range of simple, practical 
activities for various levels. 

• Something that could be strengthened 
in most countries is the development 
of resource folders on a variety of 
topics. These folders could include 
readings, handouts for activities and 
experiments. 

One idea that could be explored by 
primary students across countries would 
be to engage in a research study between 
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t w o classes in two schools. Examples 
might be the inclusion of studies 
comparing the influences of weather on 
food production, factors affecting 
pollution, or the patterns of food 
consumption. Such topics provide the 
basis of gaining comparative data as well 
as facilitating communication. The 
development of a rapport between t w o 
classes in two countries provides the 
opportunity of facilitating cultural 
exchange. 

Teacher Support 

Generally, most primary level teachers 
perceive themselves as being weak in 
science. For this reason, teachers like to 
have the support of textbooks and 
resources. In addition, teachers require 
in-service programs, ie professional 
development. These need to be of the 
types that involve teachers in making 
decisions about classroom practice, rather 
than a series of sessions that are designed 
to dictate what teachers should do. 

There is no doubt that where teachers are 
engaged in the writ ing of curriculum, 
they inevitably have grown in the task and 
feel more confident in teaching the 
material. This is because teachers are 
actively involved in making decisions 
about the curriculum. 

Experience has shown that teacher-based 
workshops are very successful in the 
professional development of teachers. 
Furthermore, teacher involvement in 
workshops ipso facto gives them great 
credibility. Workshops can be variously 
based on: 
• the use of materials; 
• ways of implementing curriculum; and 
• the writ ing of materials. 

As more of the region's ministries of 
education and curriculum units are 
becoming connected to the Internet, there 
may be scope for developing a website 
specifically for science resources and in 
fact resources across the curriculum as a 



whole. Resources are often prepared by 
individual teachers but are put away after 
use and forgotten. With a change of 
mindset it would be possible to encourage 
teachers to share these. 

The Evaluation Process 

Evaluation has not generally been 
considered as a formal process in any 
Pacific country. Nevertheless, it is true 
that teachers and educators do make 
some general evaluative comments about 
such aspects as the things that interest 
children and the availability of resources. 
Inevitably teachers also have considerable 
feedback from the assessment tasks in 
which their students engage. They can 
see the types of things that interest 
children, how they go about doing their 
tasks and what they produce. 

Many informal evaluative comments can 
be harnessed in the development of an 
evaluative picture when teachers meet 
together. It is therefore believed that 
teachers could well benefit from such 
meetings, even across schools, to discuss 
what worked well and what could be 
improved. These are good opportunities 
for teachers to spark off new ideas, to 
share resources and to capture the 
enthusiasm of others. 

Support for reviews of science programs 
can be given by the provision of checklists 
wi th questions to find out how science 
curricula can contribute to: 
• children's understanding of safety, 

health etc, 
• the development of better group work, 
• better learning of science processes. 
Such a simple checklist should be 
developed. 

Conclusion 

It is clear that science curricula in the 
Pacific are, to varying degrees, teaching 
the processes of science, and are, to 
varying degrees, being supported by 
country-based and other resources. The 
integration of science wi th other subjects 

in a number of cross-curricular topics in 
more primary classrooms would be a very 
positive move and would provide a 
valuable context for students to work in 
groups. Such an approach would help to 
give science more relevance while 
emphasising the higher order values of 
group participation. 

It is clear that more attention could most 
usefully be given to guidance on 
assessment issues, to the better 
dissemination of materials, to approaches 
enhancing student learning and to the 
processes of evaluation. 

A Proposal 

The authors believe that this evaluation 
report could be used as the basis for 
providing more evaluation data, and also 
be the means by which teachers, 
principals and members of the ministries 
of the Pacific countries could usefully 
engage in a positive process of sharing 
ideas that would promote the 
enhancement of science education. Some 
important issues that should be addressed 
include: 

What do teachers see as the main 
purposes of science in primary schools? 
This is clearly a major issue as the agreed 
purposes of science provide direction to 
the way the science curriculum is built up 
and assessed. Teachers who often have 
little background in science may find false 
security in focussing on scientific facts 
and/or may find it very stressful acquiring 
these facts when in fact they are really 
missing the point of what science is 
about. 

It would also be worth exploring how 
curricula can be made more relevant to 
the environments of particular schools and 
how they can take into account important 
issues such as health, nutr i t ion, 
conservation and technology. 

What are the additional resources 
teachers are using? 
Many teachers have access to their own 
resources such as texts and materials 



from various companies. The document
ation of these could provide a very 
important shared support for teachers. 

What are some resources teachers have 
developed? 
Teachers also develop their own activities. 
Documenting these could be a very useful 
repository for teachers. 

In what ways have teachers integrated 
science with other subjects? 
Having a resource of ideas of how science 
can be integrated wi th other subjects in a 
series of outlines could facilitate the 
sharing of ideas. 

What are the ways teachers assess 
students? 
Teachers assess informally and formally. 
Finding out the ways in which teachers do 
this can sensitise them to improved ways 
of assessing students that encourage 
better learning. 

How can teachers be better supported? 
The use of school-based professional 
development and other resources provides 
teachers wi th the support and stimulus to 
improve their own performance. It would 
be worthwhi le documenting the types of 
workshops that would be most valuable. 

How do students learn? 
It is important for teachers to share the 
ways they are facilitating student learning. 
Documenting what teachers ask students 
to do, how they make students curious, 
and what questions they ask students 
could be analysed to provide some useful 
indications for the improvement of 
classroom and out-of-classroom practice. 
It is important to find out if students come 
up wi th their own wri t ten observations, 
how group work is made effective, and 
the types of practical activities students 
engage in. 

How are teachers evaluating the 
curriculum? 
It is relevant to find out how teachers 
make decisions about what they teach 
and how they teach. It is important to 
find out what information they are using 
and what information is not being used. 

Conducting the Evaluation 

The means of implementing this 
evaluation would be to focus primarily on 
meeting groups of teachers, principals and 
members of ministries. This is a very 
efficient way of collecting data as groups 
of individuals provide more realistic data 
and generate more innovative ideas. The 
group members are themselves engaging 
in a positive professional development 
exercise. The group members should be 
provided wi th an interview schedule to be 
completed beforehand by way of 
preparation. It is also important to visit 
schools to interview a sample of individual 
teachers and to observe some selected 
classes. 

The evaluation is not about how many 
people 'do the right th ing ' , whatever that 
is, but rather about documenting the good 
things that teachers do. In this way a 
focus is provided as a stimulus for the 
improvement of science education in the 
Pacific. 
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