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We live in a technological world. Some knowledge of science can give us a 
sense of understanding of and control over our environment and save us 
from a feeling of inadequacy about both the technology that surrounds us 
immediately and that which exists elsewhere. Science is thus an important 
aspect of our own personal development. 

Science and technology are also important in the development of nations. 
Technology can bring together human and physical resources to realise 
national goals. To achieve this end we need citizens and decision-makers 
who have adequate knowledge to make wise policy decisions. The 
importance of science and technology in nation-building has been 
recognised at a number of regional conferences such as that organised by 
UNESCO-SPEC in March 1987, which took as its theme 'Policy 
management and science and technology for development in the South 
Pacific region'. 

Development is problematic and involves both quantitative and 
qualitative changes within a nation. The former include growth in goods 
and services to meet the basic needs of health, nutrition and education, and 
thus to improve the material standard of living. The latter include changes 
in the social, economic and political structure to obtain a greater participa
tion and equity. All Pacific nations with a national development plan 
accept that provision of basic needs should have a high priority (Fernando 
1986, 200). Such provisions require appropriate technology and the 
necessary infrastructure and expertise to develop, operate and service these 
developments. 

In recent years many nations have begun to see their human resources as 
their greatest asset and have placed a greater emphasis on education and 
technological training. In this way they have been able to meet their own 
needs for qualified people to engage in the process of development. 
Countries such as Taiwan, Singapore and South Korea have been very 
successful in this respect and have, as a result, achieved a high degree of 
autonomy. 
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Meier has claimed that the return on investment in education and training 
has usually exceeded that on any other investment (1984, 182). It is not, 
however, simply increasing the number of people able to fill certain roles 
that is important; it is the quality of these people that must be the prime 
consideration. 

Developing nations cannot afford to neglect the nurture of their able and 
creative students (Maas 1986). It is important that the most able and 
creative people find their way into positions where they can make their 
greatest contribution. This is a particular problem in the fields of science 
and technology, for both are critical for national development and yet 
neither is attractive to a large number of able people.1 

The Western scientific tradition has been shaped by many powerful 
influences. In this tradition, science is depicted as a body of verified 
knowledge, derived through a process of logical and systematic analysis of 
natural phenomena. Science is seen as rational enquiry that focuses on 
discovering regularities in an external reality. It is assumed that regularities 
thus discerned can then be used as a basis for making valid predictions. 
Ideas are derived from and validated by objective observations. The 
scientific method is seen as a straightforward and impersonal process 
leading to the development of objective knowledge. 

This view has pervaded the teaching of science and technologies at the high 
school and post-secondary levels.2 Yet it is precisely this view that makes 
the pursuit of scientific studies unattractive to a large number of able 
students. 

According to Kelly and other authors whose papers she collected in 
Science for girls, girls tend to see the following terms as appropriate to the 
description of science: competitive, impersonal, convergent, abstract, 
complex, intellect-based, restrictive, unimaginative, mechanistic, 
atomistic, certain, rule-bound and controlling (1987). Because of these 
perceptions, Kelly reports, few girls elect to study science or to train as 
technicians. This represents a considerable loss of able people.3 The 
problem is made even worse by the fact that many males also have similarly 
negative perceptions of science and technology. Universities, and to a 
lesser extent technological colleges, are finding it difficult to attract good 
students. Many of those of both sexes who take up such studies fail. Where 
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this failure rate is high it represents a considerable and possibly 
unnecessary waste of resources. 

it would seem that part of the problem lies with our uncritical acceptance 
of the traditional view of science presented in school. Science materials 
developed over the last two decades have perpetuated this view, so that the 
school curriculum now lags well behind recent thinking about the nature of 
science. The school's idea that science is an expanding body of factual 
knowledge has elsewhere been tempered with an understanding of science 
as a sociocultural process. 

Recent analyses of the development of scientific knowledge have 
concluded that 'science is best viewed as constructed knowledge within 
communities of knowers rather than descriptive of a reality mirrored 
through particular human procedures' (Hawkins and Pea 1987, 292). The 
idea that science is a collaborative human activity and that scientific 
knowledge is both problematic and tentative has been current since the 
thirties. Jevons points out that science as it is commonly taught does not 
present a true picture of science (1969). It is, however, precisely this 
'science-as-it-is-taught' that is the critical image of science, for it is the basis 
on which students make their choices of courses for further study and of 
careers. 

In schools, students still carry out experiments to 'prove or verify' the truth 
of certain laws or relationships. This occurs despite the fact that Popper's 
view, that the best we can hope for in science is non-falsification over time, 
is now widely accepted. School texts tend to present a very clean and 
digested view of scientific progress, devoid of the messy and very human 
characteristics of the people involved. They do not draw on the same broad 
canvas used by Bronowski in his account of the Ascent of man (1973). 

Thomas Kuhn in his classic work, The structure of scientific revolutions, 
describes the way in which a scientific community shifts its allegiance from 
one world view or paradigm to another, and the importance of such 
paradigms in setting the context for the normal day-to-day practice of 
science (1962). He, and Polanyi in his work (1964), provide an account of 
the sociocultural nature of scientific progress, using approaches developed 
in the social sciences. These approaches acknowledge the way in which 
traditions, interest, and social practices and beliefs influence human 
interpretation in critical ways. 
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Hodson has argued that there is no such thing as 'the scientific method' 
because scientists go about their enquiries in different ways (1982). Science 
is to be valued for its creative and liberating influence—the capacity to 
explain the known by the unknown, the inventions of the mind. This is a far 
cry from the view of science depicted in many of the texts used by students. 
Hodson goes on to dismiss the notion that scientific observations are 
objective. He argues that in fact both what is observed and how it is 
interpreted are theory dependent, an argument which is now widely 
accepted. Scientific knowledge is thus not the inevitable outcome of an 
objective and infallible process, but must be seen in more human terms, 
with all the limitations that implies. 

There have been many calls for a reform of teaching in the fields of science 
and technology (e.g. Hawkins and Pea 1987; Newton 1987). Some of the 
most insistent ones recently have been concerned, like Kelly (1987), to 
address the particular problems of presenting science to girls. Bearlin and 
Elvin have argued that women need to recognise that any lack of 
understanding and confidence in science is probably the outcome of a 
number of factors (1988). These include poor teaching, the lack of a human 
dimension to the nature of science, and their own response to societal 
pressures. Kelly argues that science has a male image in terms of the 
relative numbers engaged in science, the way in which science is packaged 
in textbooks and other curriculum resources, the kinds of activities 
undertaken, the ways in which these activities are organised, and the way in 
which science is portrayed as abstract, analytic, critical, objective and 
powerful (1987). Manthorpe has gone further and argued that because 
science developed in a male dominated society it has built-in features that 
actively discourage participation by women (1985). 

There has not been a great deal of research on the teaching of science and 
technology in the South Pacific. Since, however, curriculum materials and 
ideas tend to be freely adopted and adapted, and consultants frequently 
bring with them unexamined reference frameworks, it is likely that many 
of the findings discussed above hold true in this region. Va'a supports 
Mason's description of primary science as 'teacher centred, content 
oriented, theoretical and pedantic' (1987, 142). Singh has claimed that 
there is a need for students to 'perceive scientists as normal, occasionally 
fallible human beings, who are different only in the area of their special 
training. Students should have access to literature that reveals the extent to 
which the subjective side of the scientist influences his or her work' (1981, 
45). 
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Newton argues that if science is to be validly portrayed then it must be seen 
'as a human activity, as a model for problem-solving, and as a world view 
or view of reality. Each of these has moral and philosophical aspects . . . ' 
(1987, 85). Hodson has argued that students should develop a view of 
science that might be summarised as follows (1982, 29): 

- The actual world and our conception of it are distinct. 

- Scientific theories are manufactured systems of concepts 
designed to explain the actual world. 

- Scientific theories evolve from an instrumental beginning to a 
realist position in which they have an objective existence 
independent of individual consciousness. 
- A theory that has been shown to be false may be retained in an 
instrumental capacity. 
- All statements in science, including observation statements, 
are theory-dependent. There is no distinction between 
theoretical and observational concepts. 
- The link between the objectively-existing theories and the 
actual world is provided by scientific practice, which is a 
complex social activity subject to change, as the theories on 
which it operates change and develop. Thus there is no one 
method of science. 

The South Pacific is a region characterised by its concern for co-operation, 
cultural awareness, orientation towards humans and human relationships, 
and respect for differences in values and beliefs. In such a context, the 
packaging of science and technology as verified objective knowledge must 
make them seem veritable representatives of a foreign culture. Perhaps it is 
this alienating element that deters people from choosing to undertake 
further study in these fields. This possibility deserves critical examination, 
because the region cannot achieve the development it seems to want unless 
it can attract able and creative people into science and technology. 
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Editorial Notes 

1 This is probably as true of the South Pacific as of the developed world, 
although it is difficult to demonstrate. In the period 1984-1987, for instance, 
enrolments at USP in Foundation Science actually outnumbered enrolments 
in Foundation Social Science. But attrition rates were higher in the science 
courses, so that the numbers of students who qualified under each 
programme for entry into degree programmes were almost equal (based on 
enrolment statistics kept by the Academic Office, USP). 

These statistics, of course, give no indication of the numbers of regional 
students who pursue scientific and technological courses outside the region; 
nor is it possible to say how much they reflect students' choices, and how 
much the biases of the (generally male) allocators of scholarships. 

2 This is true both in Western schools and as part and parcel of the educational 
ideas and practices transferred to schools in the developing world. 

3 Again, the Western pattern is clearly discernible in the USP region. In 1986, 
for instance, as Table 1 shows, first semester enrolments included more than 
twice as many males as females in on-campus Foundation Science courses. 
Indeed, more than twice as many males enrolled in science courses as males 
and females enrolled in the Foundation Social Science programme. 

Table 1 Enrolments in Foundation courses at 1 April 1986, by course and sex 

Science 
Social Science 

Total 

Male 

190 
84 

274 

Female 

79 
81 

160 

Total 

269 
165 

434 

Ratio F:Ma 

1:2.41 
1:1.04 

1:1.71 

Source USP Academic Office. Enrolment statistics of the University of the South 
Pacific: 1986. 

Ratios calculated by the author. 

For the first semester in 1988, Academic Office tabulations do not indicate whether 
Foundation students were Science or Social Science candidates, but give total 
Foundation figures of 273 males and 142 females (a F:M ratio of 1:1.92). An 
informal calculation given by the Foundation Science co-ordinator gave a first 
semester Foundation Science F:M ratio for 1988 of 1:2.67, suggesting that there 
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has been no improvement since 1986. 

Again, of course, it is not possible to state to what extent these ratios demonstrate 
student interest or sponsor biases. 
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