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Abstract

This paper discusses some challenges facing science and technology (S&T)
education by relating them to their wider social context of the Nigerian
educational system. After discussing the problematic issue of student
enrolment in science and technology, the paper suggests a number of
underlying reasons for the difficulty that has arisen. The discussion is only
tentative in order to provide ideas for a more detailed explanation. This is
followed by a similar analysis of who needs science and technology
education and for what purposes. The problem of student interest is also
examined from different perspectives. The paper also takes a critical look at
school science and technology education and gives a brief account of some
recent international trends. Some recommendations were then proposed.

Introduction

Our societies are dominated and even 'driven’ by ideas and products from science and
technology (S&T) and it is very likely that the influence of science and technology on our lives will
continue to increase in the years to come. Scientific and technological knowledge, skills and artefacts
'invade' all realms of life in modern society: the workplace and the public sphere are increasingly
dependent on new as well as upon more established technologies. So, too, are the private sphere and
our leisure time. Scientific and technological knowledge and skills are crucial for most of our actions
and decisions, as workers, as voters, as consumers, etc. Meaningful and independent participation in
modem democracies assume an ability to judge the evidence and arguments associated with the many
socio-scientific issues that appear on the political agenda.

in short, modern societies need people with scientific and technological qualifications at the
highest level as well as a general public which has a broad understanding of the contents and methods of
science and technology, coupled with an insight into their role as social forces that shape the future.
Science and technology are major cultural products of human history, and all citizens, independently
of their occupational 'needs’, should be acquainted with them as elements of human culture. While
science and technology are obviously important for economic well-being, they must also be seen from
the perspective of a broadly based liberal education. Challenges and perspectives

Falling Enrolment, Increasing Gender Gap?

In many countries, interest in science and technology is falling, or at least not developing as
fast as expected or planned for. This lack of interest in science often manifests itself at school level at
the age where curricular choices are made. In many countries, there is a noticeable decrease in the
numbers of students choosing (some of) the sciences. The trend is consolidated in admissions to
tertiary education. A similar trend occurs in some areas of engineering and technology studies. The
fall in enrolment has been particularly marked in physics and mathematics.

In many countries, there is also a growing gender gap in the choice of scientific and
technological subjects at both the secondary school and tertiary level. For example, while the Nordic
countries come out on top of all the countries in the world on the Gender Empowerment Measure, an
indicator developed by United Nations Development Programme (UNDP, 2001), the same countries
have very low female participation rates in science- and technology-related occupations and studies.

Concern about unsatisfactory enrolment in science and technology is voiced by many interest
groups. Industrial leaders are worried about the recruitment of a qualified work force. Universities
and research institutions are anxious about the recruitment of new researchers, and education
authorities are worried about the already visible lack of qualified teachers of the scientific and
technological subjects.

Disenchantment with S&T? The Possible Reasons
It is not easy to understand what causes the difficulties in recruitment to scientific and



technological studies, or the more specific, related problems such as the gender gap. Reasons for the
doubt in, and dissatisfaction with, contemporary science and technology have to be sought in the
youth culture and in the society at large. The following is an attempt to suggest underlying reasons for
the present difficulties.

1. Outdated and Irrelevant Curricula

Many studies show that pupils perceive school science as lacking relevance. It is often
described as dull, authoritarian, abstract and theoretical. The curriculum is often overcrowded with
unfamiliar concepts and laws. It leaves little room for enjoyment, curiosity and a search for personal
meaning and significance. It often lacks a cultural, social or historical dimension, and it seldom treats
the contemporary issues related to science and technology.

2. Science: Difficult and Unfashionable?

Scientific knowledge is by its nature abstract and theoretical and it often contradicts ‘common
sense’ (see, e.g., Wolpert, 1993). It is also often developed through controlled experiments in artificial
and 'unnatural’ and idealized laboratory settings. Learning science therefore, often requires hard work
and considerable intellectual effort. In a world where so many 'channels' compete for the attention of
young people, subjects such as science and technology are readily perceived as unfashionable.
(Irwin,Wynne, (Eds) 1996),

3. A Lack of Qualified Teachers

Science and technology are often poorly treated in the preparation of teachers of children of
primary school age. Moreover, those students who choose to become primary school teachers are
often those who did not study, or did not like, science themselves in school. The present decline in
recruitment of science teachers in many countries is particularly evident in secondary schools. In part,
it can be attributed to a general decline in teachers' status and relative salary, found in a number of
countries. The rather low number of students with scientific backgrounds is able to find more
tempting and better paid jobs than teaching. In addition, the teaching profession is becoming
increasingly female, especially at the primary level (For data, see, e.g., OECD 2001b and UNESCO;
2000).

4. Stereotypical Image of Scientists and Engineers

Many research studies reveal that the perceived image of the typical scientist and engineer is
stereotypical and problematic. Portrayed in cartoons, nurtured by some sections of the media and
serving the plot of many popular films and plays, the image of the ‘crazy scientist' is commonplace.
Scientists, especially those working in the mathematically demanding, physical sciences, are
perceived by pupils as authoritarian and boring, having narrow and closed minds, and somewhat
crazy. Cross-cultural evidence from drawings and free writing on such issues are presented in SjOberg
(2000,2001)

Scientists and Engineers: No Longer Heroes?

Not very long ago, scientists and engineers were considered heroes. The scientists produced
progressive knowledge and fought superstition and ignorance, the engineers developed new
technologies and products that improved the quality of life. The fruits of science and technology are
there for all to buy off the shelf. What attract the attention of these young people are often the present
evils of environmental degradation, pollution or global warming. The triumphs of the past are set
aside in the readiness to blame science and technology for many of the serious problems of the
present.

5. The New Role Models: Not in Science and Technology
We live in an intellectual, cultural and social world that is in part created by the media.
Football players, film stars and pop artists receive global publicity and earn fortunes. The lives of

journalists and others working in the media seem interesting and challenging. Young people also
know that lawyers and some of those trading in the financial markets earn ten or a hundred times
more money than the physicist in the laboratory. They also know that a lack of knowledge of physics
or mathematics is unlikely to hinder those who pursue such careers.

A white-coated, hardworking and not very well paid scientist in a laboratory is thus not a role



model for many of today's young people.
At least some of the points above may have some validity as explanations for the current
disenchantment and lack of interest in science and technology.

An International Concern

The growing importance, but increasingly problematic, enrolment in, and status of, science
and technology in many countries such as Nigeria, provides the obvious background to a growing
political concern about science and technology education in schools, higher education, media and the
public.

In many countries, the situation has attracted political attention at the highest level, and, in

some cases, projects and counter-measures are planned or put in operation.
Institutes of scientific and technological research, universities and industrial organizations have also
established more or less coordinated intervention programmes. Organisations concerned with 'Big
science' have also become involved. A prime example is the project Physics On Stage (POS
http://www.estec.esa.nl/outreacli/pos/), organized jointly by CERN (the European Laboratory for
Particle Physics), as well as many other such intervention programmes by professional bodies, have
seldom undertaken a convincing analysis as to why they are facing the problems of falling enrolment.
Many institutions seem to be driven by nothing more than a need to 'do something' about the
situation.

From the available studies in the field, it also seems premature to claim that the public
understanding of science and technology is deteriorating, although such claims are often voiced from
interest groups on behalf of the scientific and technological establishment. (Jenkins, 1994) One could,
however, argue that the public understanding of science and technology needs to be much better than
it is, given the crucial role they play in contemporary society.

Who Needs Science and Technology - and Why?

Industry needs people with a high level of qualification in science and technology. Modern
industry is high-tech, and it is often referred to as a 'knowledge industry'. The need here is for highly
qualified scientists and engineers for survival in a competitive global economy.

Universities and Research Institutions: have a similar need for researchers (and teachers) to
maintain research at a high international level and. to train future generations of experts, researchers
and teachers.

Industry, universities and other research based organisations thus need to recruit highly
skilled elite. However, the size of those elite may be quite modest, even in a highly industrialised
society, and it would be a mistake to have this group principally in mind when reforming science and
technology education within schools.

Schools: need large numbers of well-qualified teachers but many countries face a problem of both
quality and quantity in recruiting to the profession. Well-qualified and enthusiastic teachers are the
key to any improvement in the teaching of science and technology in schools, not least in laying the
foundations for the future development of the knowledge, interests and attitudes of ordinary citizens
once they have left school. Science and technology teachers are also influential in recruiting people to
the science and technological sectors of employment.

Teachers of science or technology need a broad education: - a solid foundation in the relevant
academic discipline”™) is important, but it is not enough. Achieving this is likely to require significant
reforms in teacher training.

A modern labour market requires people with qualifications in science and technology. This
need is great and growing fast, as knowledge and skills based on science and technology become
prerequisites for employment in new or emerging sectors of the labour market. It is not only doctors,

pharmacists, engineers and technicians who need a scientific or technological education. For example,
health workers handle complicated and dangerous equipment and secretaries and office staff need
good computer literacy. Likewise, lawyers and juries in court trials have to understand and critically
judge evidence and statistical arguments in which knowledge of science and considerations of
probability and chance play an increasing role.

Many countries have also identified a need for people with scientific or technological skills
to replace those retiring in the near future. Beyond this, the general need is for a workforce that is



flexible, willing to learn new skills, and able to respond positively to ongoing change. A good
grounding in science, technology and mathematics is important here since many innovations are
likely to be derived from scientific and technological research and development.

Science and Technology Education are Required for Participation as a Citizen in a Democracy:
Modern society is dominated by science and technology, and citizens, acting as consumers and voters,
are confronted with a range of science- and technology-related issues. Many of these political issues
also have scientific and/or technological dimensions. Issues relating to the environment are obviously
of this nature, but so, too, are issues relating to a wide range of other matters, including energy, traffic
and health policy. It is important that social and political issues should not be seen as 'technical’, and
thus be left in the hands of experts'. A broad public understanding of science and technology is an
important democratic safeguard against 'scientism' and the domination of experts (Jenkins, 1997).

Present Curricula - the Critique

Science curricula are key factors in developing and sustaining pupils' interest in science.
There seems to be a broad agreement about the shortcomings of traditional curricula that still prevail
in most countries.

The implicit image of science conveyed by these curricula is that it is mainly a massive body
of authoritative and unquestionable knowledge. Most curricula and textbooks are overloaded with
facts and information at the expense of concentration on a few 'big ideas' and key principles. There is
often repetition, with the same concepts and laws presented year after year. Such curricula and,
textbooks often lead to rote learning without any deeper understanding so that, unsurprisingly, many
pupils become bored and develop a lasting aversion to science.

When pupils have a choice, the science curriculum has to compete for popularity and
attention with other school subjects. Many of these subjects have qualities that meet the students'
needs for meaning and relevance. The content of such subjects is less authoritarian, and it is easier to.
accommodate the opinions and feelings of the learners. This is seldom the case in school science as it
is presently taught. The situation was well captured in a headline in the financial Times some years
ago: - 'Science attracts fewer candidates. Students switch to newer subjects thought to be more
interesting and less demanding' (15" August 1996).

Science and Technology in Schools - Recent Trends and Responses

The challenges facing science and technology education outlined above have been met in
different ways. Many countries have introduced more or less radical reforms, and there has been
support for curriculum development and experiment. The reforms have been directed at both the
content and framing of the curriculum and at pedagogy, i.e., at teaching methods and the organisation
of the learning processes. Some of the trends are discussed briefly below.

A. Towards More Subject Integration

In the early years of schooling, science and technology are often more or less integrated with
other school subjects. Only later are the sciences presented as separate disciplines. The level at which
this specialisation begins varies between countries. In general, the separate science subjects are taught
only at the later stages of schooling.

B. NOS; The Nature of Science
The 'nature of science' has become an important concern in the curriculum. This often means a
rejection of the stereotypical and false image of science as a simple search for objective and final
truths based on unproblematic observations. The recent emphasis on understanding of the nature of
science is inevitably related to the attempt to give more attention to its social, cultural and human
aspects. Science is now to be presented as knowledge that is built on evidence as well upon
arguments deployed in a creative search for meaning and explanation.

C. Context becomes Important

Increasing attention is being given to presenting science and technology in contexts that have
meaning and relevance for the learner. Themes or topics that illustrate scientific or technological
principles are drawn from everyday life or current socio-scientific issues. These themes or topics are
often by their nature interdisciplinary, and teaching them requires collaboration between teachers with



expertise in different disciplines. In many cases, a project approach to learning is appropriate,
although many teachers require to be trained to work in this way.

D. Au Emphasis on Technology

Technology has recently been introduced in many countries as a subject in its own right or as
an integral component of general education, it has received found accommodation within the science
curriculum,

As a curriculum component, however, 'technology' is often confusing and incoherent. In
some countries, the term technology implies modern information technology and ICT.
Attention to technology, utility and practical examples .is often used to build confidence in the
children since, through technology, they can come to understand that science and technology are not
just about knowing but also about doing and making thing work.

D. Information Technologies as Subject Matter and as Tools

Information and communication technologies (ICT) are products that are clearly associated
with science and technology, not least because the 'hardware® consists of science-based technologies
and the 'software’ relies upon basic mathematics. As a result, the underlying physical and technical
ideas are to an increasing extent treated as important and distinct components of school science and
technology curricula.

However, ICT also provides new tools that can be used in teaching science and technology.
Science and technology are likely to be key elements of strategies to develop ICT as a resource for
promoting teaching and learning. It is also likely that science and technology teachers are better
equipped, by virtue of their training, for this task than many of their colleagues, although they, too,
are likely to need to have their skills brought up-to-date by means of suitable training programmes.

Recommendations

Reforms should be directed at both the content and forming the curriculum and at pedagogy
i.e organisation of teaching processes.

Science and technology teachers should be better equipped by virtue of their training;
Practical examples should be used to build confidence in the children.
Scientists and engineers should be given their rightful places in the society that students/pupils will
look up to them as role models.

The government should set aside adequate funds for the development of researches in science

and technology.

Conclusion

If scientific and technological education is to meet the needs of the learner and be seen as
important, the learner themselves must find it interesting and challenging,

Universities and research institutes has a great role to play in recruitment of new
researchers. The decline in recruitment(interest) must be understood as a social and political
phenomenon found in some countries.

Public understanding of science and technology needs to be much better than it is now given the

crucial role (hey play in contemporary society.
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