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Abstract

The paper is on research in science teaching for sustainable future:
The way forward. It started by giving a clear picture of the origin of
science education in Nigeria, where emphasis was made on the effort
of the colonial government towards institutionalizing science
education in Nigeria through the missionary activities by
evangelization. This was then followed by the government effort in
helping to bring the status of science education through bodies like
Science teachers Association of Nigeria (STAN) and the Nigerian
Educational Research Development Council (NERDC). This was later
followed by discussing the trends as well as recent trends in science
and technology education in schools. Finally, a discussion on the way
forward in helping to improve the state of science and technology
education globally and in Nigeria in particular was made.

The word science originates from the Latin word “scientia” meaning
knowledge. According to Webster’s New Collegiate Dictionary (online), the definition
of science is knowledge attained through study and practice of knowledge covering
general truths of the operation of general laws especially as obtained and tested
through scientific method concerned with the physical world. Science refers to a
system of acquiring knowledge. This system uses observation and experimentation to
describe and explain natural phenomena. The term science also refers to the organized
body system. Less formally, the word science often describes any systematic field of
study or the knowledge gained from it.

The quality of science in any country including Nigeria is dependent on the
quality of science teachers and their methods of teaching and this is mainly through
research. Science teaching in Nigeria is quite long as it started right from the colonial
era informally. Science has contributed significantly to Nigeria’s development in so
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many ways. For instance, the development of science has made life comfortable
through improved health standards, good diet and an improved life expectancy.
Research in science teaching has contributed immensely to the development of the
right caliber of teachers in our education sector. In trying to discuss research in science
teaching for sustainable future, the following sub-headings would be considered:
i.  History of science teaching in Nigeria secondary school;
ii.  Role of colonial government in laying foundation for the modern science
teaching;
iii.  Government role in the promotion of science researches and development in
Nigeria since independence;
iv.  Trends in the development of science and technology research for
sustainable future;
v.  Recent trends in Science and Technology research for sustainable future;
and
vi.  The way forward.

History of Science Teaching in Nigeria Secondary Schools
Research review shows that science teaching started in Nigeria secondary

schools as far back in 1859 through the effort of the then Christian Missionaries.
Government and Private individuals later took interest and this eventually led to
Universities, Polytechnics and Colleges of education being established to provide the
much needed science teachers for secondary schools. Before modern science was
firmly established in the Nigerian secondary school curriculum in the late 1940s,
certain traditional processes were based on scientific knowledge and principles.
Omosewo (2008) identify some of the knowledge which existed in the traditional
education. They include:

i.  Traditional technology and production;

ii.  Traditional science and speculation;

iii.  Traditional mathematics and calculation; and

iv.  Traditional physical education and processes.

It must be noted that the basic sciences formed part of the contents of
traditional science and superstition. For example, chemical knowledge was
demonstrated in the natural production of spirit, wine, herbal concoctions for healing
ailments and in the manufacture of black soap and dyes. In physics, the traditional
people understood the principle of mass/volume relationship in canoe building, in the
making of bows and arrows and the principle of refrigeration by using clay pots as a
cooler because the porous property of the clay would allow evaporation to take place
bringing about the cooling effects of the clay pot. Also, in biology, the ancient people
established that water is needed for the germination and growth of seeds. Nevertheless,
traditional science which was dominated by superstition had to give way to modern
science since the latter underlies the structure of modern technology.

The history of modern science teaching in Nigerian schools is comparatively
recent. Unlike most Western countries where science teaching grew from the
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universities to high schools, in Nigeria science teaching has its roots in the primary
schools. Western education was introduced to Nigeria in 1843 when the Methodist
mission was established in Badagry, the first known primary school. In making
education available to the citizens, the missionaries’ major interest was to train
evangelist and catechists who would assist the Church Missionary Society (CMS) in
1850 to establish the first secondary schools i.e. the Church Missionary Society (CMS)
grammar school, Lagos in Nigeria. Shortly afterwards, a number of secondary schools
and teacher training institutions were founded. They include the Western Methodist
Boys High School, Lagos; St. Gregory’s College, Lagos, the Methodist Girls High
School, Lagos, Kings’ College, Lagos and Queens’ College, Lagos.

There were some problems facing science teaching in these schools. There was
shortage of science teachers and this hampered students’ performance at internal and
external examinations. Added to the shortage of teachers were lack of science
laboratories, lack of instructional objectives in science teaching, lack of funds to
promote science teaching, lack of textbooks and lack of uniform curriculum in science.

Role of Colonial Government in Laying Foundation for Modern Science Teaching

According to Adelabu (1971), the period between 1882 and 1925 marked the
beginning of government participation in the development of secondary education.
Education ordinance of 1908 guaranteed government’s financial support for the
educational efforts of the missionaries. The grants given by government helped some
schools to acquire science equipment. In 1909, the government built her first
secondary school, Kings’ School, Lagos (now known as Kings College). The school
was the first in the country to have chemistry laboratory. According to Taiwo (1975),
the school for many years was the only school which consistently offered science to
the standard of the Cambridge University Senior Level Examination. Other secondary
schools existing then offered science, intermittently in the lower form. Queens’
College, Lagos in 1927. Government College, Ibadan and Umuahia in 1929 were
opened and provision was made for the teaching of science in these schools.

The first colonial government college in the north was Kaduna College which
was developed out of Katsina College in 1938, which was established in 1922 by
Governor Hugh Clifford to provide Northern Mohammedan Higher Education.
According to Omolewa (1977), the few secondary schools in the north were not taught
science due to the fear that the teaching of biology might offend Muslem (Muslim)
susceptibilities. In 1927 at an education conference in Kaduna where discussions were
held about the possibility of expanding schools’ curriculum and at a later conference, it
was agreed that science should be taught in the north for two years. There was half-
heartedness and reluctance on the part of the colonial government in the teaching of
science because Lord Lugard believed that an African versed in science and
technology was a suspect and also some colonial officers believed that because of the
specialized vocabulary of science and its mode of inquiry, Africans were biologically
inferior and incapable of understanding science. When their reluctance became so
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glaring, the African education commission which visited the West Africa colonies in
1920 expressed dissatisfaction over the level of science and that the subject should be
included in the curriculum of all secondary schools. The appointment of Erick Hussey
in 1929 as the first education commissioner brought comprehensive reforms in science
education throughout the country. Due to the pressure by Nigerians who studied
abroad and subsequent education ordinances, Yaba Higher College was established in
1934 to provide intermediate level manpower in Agriculture, Medicine, Engineering,
Survey and Teachers to teach basic science subjects in secondary schools.

Later Developments

Until the beginning of 1930, science teaching was far from being systematized
when trained science teachers were available and an appropriate uniform science
curriculum was developed. Due to scarcity of trained science teachers and resources
for science teaching, the coverage and science teaching could not be more than the
present primary school standard. Some schools were offering general science which
consisted of Biology, Chemistry and Physics while other schools were offering general
science in the lower forms and Biology, Chemistry and Physics in the senior classes.

By the mid 1950s, general science was taught during the first two years while
students are allowed to choose two or three basic science subjects from the third year
depending on their ability. Also, students who want to specialize in arts subjects select
one science subject as a requirement for school certificate examination. During this
period, syllabus reflected British requirements and aspirations rather than Nigeria and
because of it, most activities in science were beyond the experiences of the Nigerian
students. Science teaching was classical and emphasis was on rote learning of
unrelated laws, definitions and concepts, regulative principles of science were ignored
due to lack of funds for acquiring laboratory facilities. This led to high failure and
attrition rate in science subjects.

It was a relief when the West African examination council in 1950 was
established by ordinance based on Jeffrey’s report to take over the Cambridge School
Certificate Examination Board. This called for the need to indigenize the contended
scope of science teaching in Nigerian schools.

In an effort to popularize science in the schools, science teachers all over the
country met on 30™ November, 1957 to inaugurate the Science Teachers Association
of Nigeria (STAN). The association introduced integrated science (now basic science)
into the junior forms. The successful introduction resulted in a shift in the objectives
and methods of science teaching in our secondary schools. STAN integrated science
was concerned with the teaching of science through inquiry and discovery approach in
which students came to understand and develop science concept by investigating and
experimenting on their own.
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Once independence was earned in 1960, foreign technical aids started to flow
into the country in human, financial and material resources. Some of these aids led to
further development in the area of university education with the establishment of
Ahmadu Bello University, Zaria (1962), University of Ife (1962), and Later University
of Lagos (1962), University of Ibadan (1956) and University of Nigeria (1955).

Science education has grown popularity at rates that seem to be over stripping
the research need that are available for science teaching. What started in form of
rudiments of science over nine decades has metamorphosed through appropriate and
relevant curriculum projects into a modern scientific enterprise. Some professional
groups such as the Nigerian Education Research Council (NERC) now Nigeria
Educational Research Development Council (NERDC), the defunct Comparative
Education Studies and Adaptation Centre (CESAC), the Science Teachers’ Association
of Nigeria (STAN) contributed in the improvement of the science curriculum and
teaching.

Government Role in the Promotion of Science Researches and Development in
Nigeria since Independence
When Nigeria attained independence in 1960, foreign technical aids started
coming into the country. In 1962 Ahmadu Bello University established the Arts,
Sciences and Technology branch. University of Ife also established the College of
Arts, Sciences and Technology. Primary science education was uncoordinated. Some
states operated Nature Study, Agricultural Science, and Health Education etc in their
curricula while others operated the more modern and integrated curricula like those of
the African Primary Science Project (APSP), the Mid-West Primary Science Project
(MPSP) and the Primary Education Improvement Project (PEIP) of the northern states.
Classroom implementation of these curricula relied on reading and memorization of
textual materials. There were no laboratories of facilities for science teaching and
research apart from designated corners known as “Science corners” in classrooms.
There were no qualified teachers to teach science as they learned little science if any,
during training. Pupils were mainly trained to remember content-centered, examination
oriented and not relevant to the child’s world. These inadequacies were recognized by
the provision for Primary Education with the following generalization to;
i.  Lay asound basis for scientific and reflective thinking;
ii.  Develop in the child the ability to adapt to his environment;
iii.  Give the child opportunities for developing manipulative skills that will enable
him to function effectively in the society within the limits of his capabilities.
(FGN, 1998).

Consequently, core curricula in primary Integrated Science and Mathematics
were developed by the Federal Ministry of Education for adoption nationwide. The
Federal Government mandated and funded the Nigerian Educational Research
Development Council (NERDC) to implement a National Primary Science and
Mathematics project (NPSMP) based on the curricula. With this project there was shift
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from rote-learning, content-centered curriculum to the acquisition of the science
process skill — an approach known as Science A Process Approach (SAPA). The
NPSMP Integrated Science is organized into columns of topics, content, performance
objectives, activities, suggested equipment and assessment questions.

Trends in the Development of Science and Technology Research for Sustainable
Future

Science curricula are key factors in developing and sustaining pupil’s 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 seems to be an attempt to cover most, if
not all, parts of established academic science without any justification for teaching
these materials in schools that cater for the whole age cohort. Many new words and
“exotic” concepts are introduced on every page of most textbooks. Although, very few
pupils will pursue further studies in science, preparation for such studies seems to be a
guiding curriculum principle. 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 developed a lasting aversion to science.

Moreover, this textbook science is often criticized for its lack of relevance and
deeper meaning for the learners and their daily life. The content is frequently presented
without being related to social and human needs, either present or past and the
historical context of discoveries is reduced to biographical anecdotes. Moreover, the
implicit philosophy of textbook science is considered by most scholars to be a
simplistic and outdated form of empiricism.

It should also be noted that science is often seen by students as demanding and
difficult. Scientific ideas are not always easy to grasp and their understanding
sometimes requires concentration and hard work over a long period of time. Many
young people today in technologically advanced countries do not readily make the
commitment necessary to learn science. If they are to make that commitment, pupils
will need to be strongly motivated and sense that they are learning something
worthwhile, interesting and valuable to them. This does not often seem to be the case.
Although, science per se can be seen as difficult, the demands of school science can, of
course, be adopted to suit the age of the learner.

When pupils have a choice, the science curriculum has to compete for
popularity and attention with other subjects. Many of these subjects have qualities that
meet the students need for meaning and relevance. The content of such subjects is less
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authoritarian, and it is easier to accommodate the opinions and feeling of the learner.
This is seldom the case in school science as it is presently taught.

If scientific and technological education is to meet the needs of the learner and
be seen as relevant and meaningful, it is important to know what the learners
themselves find interesting and challenging. A number of research projects have tried
to map these interests and challenges. A brief description of one such project is entitled
Science and Scientist (SAS) which explores various aspect of relevance in the teaching
and learning of science and technology.

The SAS-study (Science and Scientist) explores various aspect of relevance to
the teaching and learning of Science and technology. Some 40 researcher from 21
countries have collected data from about 10,000 pupils at the age of 13. The countries
are in alphabetical order. Australia, Chile, England, Ghana, Hungary, Iceland, India,
Japan, Korea, Lesotho, Mozambique, Nigeria, Norway, Papua New Guinea,
Philippines, Russia, Spain, Sudan, Sweden, Trinidad, Uganda and USA.

The purpose of the study was to provide an empirical input to debates over
priorities in the school curriculum as well as the pedagogies that are likely to appeal to
the learners. The SAS-study is presented elsewhere (Sjoberg, 2000 and 2002), but here
are some of the results that relates to interesting topics in the science curriculum (one
of the 7 items in the SAS study). The questionnaire contains an inventory of 60
possible topics for inclusion in the Science and Technology and the children simply
mark the ones they would like to learn more about.

Children in developing countries are interested in learning about nearly
everything. This is possibly a reflection of the fact that for them, education is a luxury
and a privilege and not seen as a painful duty, as is often the case in more wealthy
nations.

Some of the results are hardly surprising; they actualy fit well with what one
stereotypically calls girls’ and boys’ interests. The surprise is, however, that the actual
difference is so extreme. Take learning about “the car and how it works” as an
example. In Norway, 76% of the boys and 33% of the girls are interested. Japan is
even more extreme, although the actual numbers are much smaller; 36% of the boys
and only 6% of the girls are interested. The results for the car-producing Sweden may
cause some concern; 83% of the boys and only 32% of the girls want to learn about
car. No country has such a large difference between boys and girls in the particular
item. In spite of the great gender disparities, some topics seem to be high on the list for
girls as well as boys in most countries. Here is an indication.

Most popular among girls and boys in most countries are the following topics;

i.  The possibility of life outside earth
ii.  Computers, PC and what we can do with them
iii.  Dinosaurs and why they died out
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iv.  Earthquakes and volcanoes
v.  Music, instruments and sounds
vi.  The moon, the sun and the planets

Similarly, one can identify a list of the least popular (girls and boys) in most
mainly the rich countries:
i.  How to improve harvest in gardens and farms
ii.  How plants grow and what they need
iii.  Plants and animals in my neighbourhood
iv.  Detergents, soap and how they work
v.  Food processing, conservation and storage
vi.  Famous scientists and their lives

From this list, we see the concern to make Science and Technology more
relevant by concentrating on what is “concrete, near and familiar” is not necessarily
meeting the interest of the children. They may in fact, be more interested in learning
about the possibility of life in the universe, extinct dinosaurs, planets, earthquakes and
volcanoes.

One important result of the SAS-study is that to build on the interest and
experiences of the learner, it may be necessary to abandon the notion of common,
more or less universal, science curriculum in favour of curricula and teaching materials
that are more context-band and take into account both gender and cultural diversity.

Plans for a more systematic follow-up study to the SAS projects have been
developed under the acronym of ROSE; The Relevance of Science Education (the T
for technology does not appear in the acronym but will be a key concern). The target
population will be 15 years old pupils, i.e. those towards the end of the compulsory
school in many countries and before streaming usually takes place (A description of
the project is given at http://folk.uio.no/sveinsj). Research and research institutions in
more than thirty countries have expressed their interest in participating in the project.

Recent Trends in Science and Technology Research for Sustainable Future

The challenges facing Science and Technology education and hence teaching
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 context and framing of the
curriculum and at pedagogy i.e. at teaching methods and the organization of the
teaching processes.

There seems to be something of general weakening of the traditional academic
influence on the organization of the school curriculum and its content. An underlying
concern when ‘everyone” attends school for 12-13 vyears, is that Science and
Technology should contribute to the more general aims of schooling. The tendency
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therefore, is to gradually redefine what count as valid school science by broadening the
perspective to give attention to some of the social and ethical aspect of Science and
Technology. Some of the trends are discussed briefly below. Although listed
separately, many are related and not all are found in all countries, but collectively, they
paint a picture of discernable changes as follows:

Towards ‘Science for All”

More emphasis is being given to those aspects of science that can be seen as
contributing to the overall goals of schooling. The key notion is that of liberal
education (allmenn dannelse, allmann Bildning, Bildung formation, etc). Less
importance is attached to the traditional academic content of school science and to
school as a preparation for more advanced studies. Specialization is postponed to the
last few years of schooling.

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 science presented as separate
disciplines. The level at which this specialization begins varies between countries. In
general, the separate science subjects are taught only at the later stages of schooling. In
Norway, for example, this occurs only in the two last years of the upper secondary
school. And in Nigeria, it is at the senior secondary school level.

Widening Perspectives

More attention is being given to the cultural, historical and philosophical
aspect of Science and Technology in an attempt to portray these as human activities.
This increased attention may enhance the appeal of these subjects to those pupils who
are searching for some “meaning” to their studies, rather than the acquisition of factual
information and established, orthodox explanations of natural phenomena.

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 observation. 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.

STS: Science, Technology and Society

STS has become an acronym for a whole international movement within
Science and Technology education (Solomon and Aikenhead, 1994). The key concern
is not only scientific and technological content, but also the relationships between
science, technology and society. The trends described above notably the relevance of
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context, increased attention to environmental concerns and the roles of technology are
fundamental to the STS approach.

Concern for the Environment

Environmental questions are increasingly forming part of school Science and
Technology curricula. In the New Norwegian curriculum, for example, this is even
reflected in the name of the relevant subject which is called Science and
Environmental study. Environmental concerns often embrace socio-scientific issues,
the treatment of which also frequently requires project work undertaken in an
interdisciplinary settings.

An 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 (as in Sweden). In other
countries, it has received sound accommodation within the science curriculum,
although, not simply as a source of interesting examples invoked to illustrate scientific
theories or principles. In Denmark, for example, the name of relevant new subject is
nature and technology.

As a curriculum component, however, “technology” is often confusing and
incoherent. In some countries, technology is placed in the context of “design and
technology” (as in England and Wales). In other countries, the term technology implies
modern information technology and ICT. Moreover, in some places, the stress is on the
technical (and underlying scientific) aspect of technology while in others, emphasis is
placed on the interactions of science, technology and society.

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 doing and making things
work.

Attention to Ethics

When scientific and technological issues are treated in a wider context, it
becomes evident that many of the topics have ethical dimensions. This is most
obviously the case when dealing with socio-scientific issues, but ethical questions are
also involved in discussions relating to so-called “pure” science e.g. what sort of
research ought to be prioritized (or even allowed) and how far is it legitimate to use
animals in research? Attention to ethical issues may give science and technology a
more human “face” and it is also likely to empower future voters with respect to
important political issues on which they are invited to take a stand.

Information Technologies as Subject Matter and as Tools
Information and communication technologies are products that are clearly
associated with Science and Technology, not least because the “hardware” consists of
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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.

The whole range of conventional software is used, including databases,
spreadsheets, statistical and graphical programmes. In addition, modeling,
visualization and the simulation of processes are important. ICT is also used for taking
time series of measurements of a wide variety of parameters (“data logging”).

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 their skills brought up-
to-date by means of suitable training programmes.

Conclusion

From the foregoing, it must be realized that development in science and
technology can only be achieved by a well articulated science and technology research
and teaching. Nigeria as a nation needs a science and technological base for growth
and development. So far, the trends in science and technology education so discussed
can help in giving a clear direction as to the way forward in the development of
science and technology in Nigeria.

The Way Forward

The following are some of the way forward in the challenges facing
contemporary science and technology education research globally and Nigeria in
particular;

1. There is the need to recognize some degree of broad agreement about the reforms
taken by different countries in which Nigeria is one. Agreement can be reached,
for example, about the need to stimulate and maintain young children’s curiosity
about natural phenomena and how things work. There can also be agreement that
everybody would benefit from a broad knowledge of key ideas and basic
principles in science and technology and an understanding and appreciation of the
key roles played by science and technology and appreciation of scientific theories
and ideas as major cultural products of humankind also probably constitute an
uncontroversial curriculum goal.

2. The need to harmonize the controversial issues in science and technology. Issues
such as involvement of science and technology with the authority of the state, with
sensitive military or industrial research or with political activism. Issues on how
far should one permit, or even stimulate, early selection and specialization in order
to identify and recruit talented students for advance scientific and technological
studies. This issues no doubt is the difficult task of educational and political
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authorities to balance often contradictory concerns and of course, to stimulate
public debates about them.

3. Finally, if it is accepted that the problems of recruitment to, attitude towards
science and technology are deeply embedded in a wider social context, then these
problems cannot be solved simply by reforming schools, teacher training
institutions, universities or their curricula. Precisely, because they are so deeply
embedded, they are not amenable to easy one-off solutions. The need is for
reforms that are context specific, embrace multiple approaches and are
implemented over long periods of time. Initiatives will also have to be monitored
and their development and outcomes subjected to on-going evaluation that is
informed by evidence and careful analysis.
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