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Abstract
This article focused on the identification of possible strategies
of promoting science and technology education programs for
enhanced service delivery in developing enterprises in Nigeria.
Science Education has been identified as a key to national
development in diverse sectors of the nations of the world,
Nigeria, inclusive. It is on this premise that the teaching and
learning of Science Education is giving a priority, focus and
attention in terms of its implementation strategies. Science and
technology has employed numerous strategies to promote the
development of enterprises to ensure that the rising number of
unemployed youths and economically productive adult
population are gainfully engaged in meaningful national
development. This theoretical article evaluates the meaning and
concept of science and technology education, the need for it,
and its relationship with politics in national development and
survival of man, as well as the strategies for implementation
and the benefits. The paper recommends among others, that
adequate instructional materials for the teaching science and
technology education should be made available to give room for
more practical classes than theory, which should be adequately
supervised. More professional teachers in science and
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technology should be employed and government should make
provision for improved funding for science and technology
education. It concludes that science and technology has helped
citizens in modern times to have faith in their ability to feed and
defend themselves.

Keywords: Science education, National development, Political advancement in
Nigeria.

Science and technology has empowered students with the competencies
and skills necessary to prepare them to respond to their life needs including
running their own business, so that they become productive citizens etc. Several
world events related to science and technology has affected the teaching of
science not just in Nigeria or in Africa but throughout the world. According to
Cheval and Hart (2005), Ali et al., (2014) such world events include gaining of
independence by many countries of the world and movement to the moon,
among others.

Science and technology has varied models to suit each country; not one-
size-fits all approach and to give young people the opportunity to develop skills.
A well implemented science and technology program will aid the expansion of
economic activities of the nation and equip the youths with the knowledge and
skills that will enable them compete favorably in the technologically driven
globalized societies. Dambai (2015) observed that the introduction of science
and technology education programs in the nation’s education curriculum stands
to benefit several stake holders in education system, among them are students,
teachers, school administrators, the government and humanity as a whole. He
included that it will offer the much needed functional education to the youths
and makes them self-reliant. While Greg (2011) also presents the benefits of
science and technology education to include, offering graduates with adequate
training that will enable them to be creative and innovative in identifying novel
opportunities and providing them with adequate training in risk management.
He agreed that the benefits will embrace fostering economic growth, increase
productivity, creation of new technologies, produce services and rejuvenate
better approach to prevailing environmental problems. Science and technology
education therefore should be universally available to provide students with
opportunity to explore and fulfill their potentials. Grossly underfunding of
science education in Nigeria has resulted in several problems encountered in our
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secondary schools. Such problems include lack of adequate and appropriate
instructional materials and equipment, empty laboratories or laboratories that
exist in name only or sometimes in dilapidated or shoddy buildings, inadequate
and sometimes poorly trained Science staff, poorly motivated staff and students;
lack of Science programmes geared toward the processes and products of
science or toward individualization to meet the students needs; interest and
abilities and lack of a clear understanding of what our science education
objectives are and how to achieve these objectives.

Some of the major issues in teacher education that need attention are:

e The shortage of primary school teachers needed to attain the proposed
1:30 (1:40 in the transition years). The teacher-pupil ratio is far from
being met and is more currently operating at 1:76

e The low numbers of graduates going into the teaching profession are of
grave concern. The major causes are due to inadequate funding levels
and poor salaries. However, the prompt payment of salaries in 1998
improved the situation.

e The fact that teachers have become marginalized and the profession is
the most impoverished of all sectors of the labor force in Nigeria
(UNESCO 1996). In almost every area of the system the conditions of
the work environment, access to information, resources needed for
supplies and equipment, salaries and benefits are extremely poor. Access
to new technologies is virtually non-existent.

e Teacher quality throughout Nigeria is unequal. There are also inequities
in the availability of qualified teachers in the different States.

e Most current primary school teachers have yet to attain the minimum
qualification (NCE) as required by the National Policy on Education.

e Most Colleges of Education offer courses which are not appropriate or
relevant to the level and needs of most primary teachers. Teachers
largely receive an education that is suited more to junior secondary level.
The courses are largely of an academic nature as opposed to the
development of processes, skills, and career development geared
towards the primary school.

e There is an oversupply of NCE and graduate teachers in some
disciplines and subject combinations while there is a general shortage of
teachers in Physics, Mathematics, Home Economics, Business
Education, Technical Education, Primary Education Studies, Nursery
Education and Computer Science.
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e The leadership in colleges needs to be streamlined by the NCCE. Not all
colleges are led by professionally qualified and competent staff with at
least a higher degree in education.

e The serious gender imbalance in some states is of concern, particularly a
decline in the numbers of male teachers and their importance as role
models.

Content of Science Curriculum and its Implementation

Adequate curriculum content is very important for effective science
education. Muhammad (2011) stated that functional education is determined by
the quality of the Curriculum Content and its implementation. Ivowi (2009)
stated that functional science curriculum content must be valid, relevant,
significant, learnable, consistent with current social realities of the country,
useful and reflect the interest of the learners.

Akuma (2007) stated that valid curriculum must be related to the
philosophy and objectives of education. Curriculum planners and developers
according to Cooper (2013) attempted to take care of these issues but there are
still some barriers to the attainment of goals of Science education in Nigeria.
Some of the barriers according to Eley and Norton (2004) include, curriculum
overload, overcrowded classes, population explosion in schools, lack of
motivation of the Science teachers by the government, poorly equipped
laboratories, and examination malpractices among others.

The present science and technology education curriculum in Nigeria
advocates hands-on processes and skills acquisition, most of our children in
both primary and secondary schools are not exposed to these real situations in
schools. This means that the scientific, vocational and technical aspects of
education of our children are lacking. In some schools, there are no laboratories
or workshops for practicals and where laboratories are available, practical works
start very late, at times two weeks to the external SSCE/NECO practical (Ajaja,
2013; Ikitde and Edet, 2013; Muhammad et al., 2016).

Teaching and Learning of Science and Teacher Quality in Nigeria

Teaching as a profession needs special skills, the issues of teaching and learning
of science revolve around the quality of teachers, the teaching strategies
adopted, instructional materials (infrastructure and equipment) available for the
teacher to use. In agreement with the above statement, the Federal Republic of
Nigeria (FRN, 2004:39) stated that since no education system may rise above
the quality of its teachers, teacher education should continue to be given major
emphasis in all educational planning and development. Teacher education is one
of the principal factors for education and national development in any society.
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Bunkure (2007) stated that education unlocks the door for modernization, but it
is the teacher who constitutes the primary and vital aspect of education and
national development, since the teacher translates theory into practice. The
implication of the above statement is that teacher education in Nigeria should
adequately prepare the teacher for Professional Competency. Without good
teachers we cannot have good education and without good education we cannot
achieve satisfactorily our national development scientifically and
technologically. Bakke and Igharo (2013), stated that a system of teacher
education that is most suitable for the preparation of science and technology
teachers for a more fulfilled role is Competency-Based Teacher Education
Approach (CBTEA) in the training of science and technology teachers. This
approach will provide the teachers with the necessary competencies in teaching
all the science and technology concepts. Therefore, we need to develop an
approach or strategy where the teachers and learners of science should be
engaged in various activities during the teaching and learning process.

Science Teachers’ Competencies and Self-efficacy

A teacher must be competent to teach the subject he has been trained to teach at
the appropriate level. The present system of education, through the National
Policy on Education (FRN, 2004) has made adequate provision for the
professional training of teachers to enable them to teach all the subjects in
schools. This is to motivate teachers and provide adequately for their initial
training and upward growth in the teaching profession. Ameh and Dantani
(2012) stated that the National Policy on Education (FRN, 2004) provided for
teachers competency in the following ways:

e Mastery of subject matter, appropriate and relevant knowledge of fact,
principles, concepts and laws needed to sustain cognitive development
of the students.

e Pedagogy, exposure and experience in principles and practice of
education and in the art of teaching as an aid to meaningful learning.

o Skill processes: facilitate the development and acquisition of appropriate
manipulative and other skills in students and also laboratory
management techniques and workshop practices where applicable.

e Resourcefulness, improvisation of teaching aids of relevant descriptions,
some measures of detection and maintenance/repairs of minor faults in
laboratory apparatus, equipment and teaching aids.

e Behaviour motivation, through appropriate behaviour, mode of dressing,
and reaction to stimuli in the normal course of interacting with students
with a view to stimulating interest in them
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Programme for Science Teachers in Nigeria
ICT is a new innovation in science education in Nigeria. The task of integration
of ICT in science education is facing a lot of challenges because most science
teachers lack the requisite knowledge on how the (ICT and computers) are used
in instructional delivery. Information and communication technologies (ICTs)
are major tools for advancing science teaching, learning and research. It can
help broaden access to education and improve learning outcomes. The internets
can help teachers and lecturers to obtain current authentic and quality
information needed in their subject area. Presently, only few teachers and
lecturers know how to browse and down-load necessary learning materials
(Educational Broadcasting Corporation, 2004; FME, 2008; Boundless, 2016).
Therefore, exposure of science teachers to ICT will definitely change their
teaching qualitatively. The government can assist through a good incentive
welfare package that could make it attractive for ensuring that science teachers
undertake training in ICT in order to acquire the skills and knowledge they need
in using ICT in their instructional delivery. Unless science teachers model
effective use of technology in their own classes, it will not be easy to prepare a
new generation of teachers who would effectively use the new tool for teaching
and learning of science.
The Birth of STEP-B in Nigeria
STEP-B is an innovative project designed by the Federal Ministry of Education
with the support of World Bank in collaboration with the International
Development Agency (IDA). It was declared effective on February 2008 and
officially launched in Nigeria on Tuesday, 7th October, 2008 in Abuja. It is a
project aimed at improving teaching and learning of Science and Technology in
Post-Basic Education Institutions.The project is also in line and in support of the
call by SITE (Society for Information Technology and Teacher Education) to
integrate technology into teaching and learning in this 21st Century. According
to the official bulletin of STEP-B (FME 2008) the project has 2 main broad
goals relating to research and education:

(1) produce more better qualified S&T teachers and graduates in the

PBEls;

(2) that all the PBEIs should be able to produce higher quality and more

relevant research findings in S&T.
Based on STEP-B Proposal Handbook (2008), the expected outcomes include
enhanced teaching of Mathematics at the post basic level, improved staff
capacities in the development and delivery of ICT-driven instruction. Increase
number of student’s enrolment in Bachelors, Masters and Doctoral Programmes
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in STM. Improve teaching and learning methods by using mordern approaches
like activity based learning using ICT and educational Technology
infrastructures (virtual laboratory, Science/Technology Museum, robotics,
games and/simulations). Enhance students performance in STM with more
students obtaining grade B. Apply the new emerging technologies in OAU and
in teaching STM in all the partnering PBEIs and finally, establish new
collaboration both nationally and internationally with other designated
institutions and industries. This project has been in existence since 2008
perhaps, it is essential to assess its impact on the participating PBEIs and how
the exposure/ and collaboration with SITE have impacted the success or
ortherwise of the STEP-Bproject

Government initiatives are in place to maintain minimum standards in various
aspects of primary education. A national committee has been established for the
reform of the primary school curriculum. Complaints about financial
mismanagement are taken seriously and conditions of service for teachers are
been improved. For example, a pension scheme has been established for retired
teaching and non-teaching staff. In-service education and training of teachers
needs to be reviewed. The following section summarizes the major issues
identified and in need of urgent attention:

Curriculum Relevance

Issues about the relevance of the curriculum for the needs of Nigerian society
have been indirectly referred to in the context of the failure to teach science,
technology, and business studies effectively (NTI, 2006; Danjuma, 2012;
Ifeobu, 2014; Daluba, 2015) There is concern about the relevance of teacher
training programs for the school curriculum and the lack of flexibility to
accommodate the changes needed in the school environment. Overall, the issue
of how relevant the curriculum is to the changing needs of both Nigeria and the
international arena has not been dealt with in a serious way.

The curriculum would benefit from serious review at all levels of education to
make sure that it meets the needs of a democratic society, economy, and the
Nigerian people. Curriculum relevance is vital for ensuring that social issues
such as the impact of HIV/AIDS, the introduction of communication and
information technologies, and the alleviation of poverty are addressed
appropriately (Felder, 2002; Haeman, 2005; Sever and Guven, 2014). Making
higher education relevant to the requirements of the new global economy is
critical to support a national economy that is expected to change following a
long period of stagnation and decline in the GNP per capita during the nineties.
Concerns have been raised about the skewed growth of post- graduate
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education, mainly in disciplines for which there is low demand in society.
Attempts to use funding as a steering mechanism for the development of post-
graduate education by the NUC have been slow and the funding for this purpose
has been limited. The need for high- level skills to help stimulate the economy
has been underplayed in the debate in general — as evident in the proceedings of
a conference organized by the NUC in 1996. According to Hashim et al., (2015)
the country needs to pay much greater attention to the development of high-
level skills through post- graduate training for the production of new knowledge
to meet the needs of Nigerians in their daily lives and for national survival in the
global economy.

Conclusions

Major educational transformations are required in the Nigerian education
system. The tasks ahead are numerous and daunting. It is quite clear that it will
be impossible for these tasks to be tackled by the Government of Nigeria alone
or with the help of a few international partners. The involvement of major
Nigerian stakeholders, complemented by multiple partnerships with
international agencies, NGOs, foundations, will be essential if the goals and
potential of Nigeria are to be realized. The experience already gained through
the implementation of various projects by the World Bank in the sector,
particularly with the involvement of local stakeholders, has demonstrated the
value of ensuring community ownership of projects. Lessons learnt from past
experiences should inform future plans in the reform and development of
education in Nigeria. Nigeria has the potential to play a major role in the
development of the West Africa. The transformation of its education system will
have far reaching consequences throughout this region. The country’s
population represents 47% of the region’s population and 43% of the region’s
GDP. Nigeria has played a leadership role through the West African
peacekeeping force as part of international efforts to restore peace in Liberia and
Sierra Leone.27 It is also viewed as an educational reference point by many
neighboring countries.

One of the great tragedies of the last decades is the collapse of an
education system which was founded on sound developmental goals. The higher
education system in Nigeria once boasted world class universities. These have
now deteriorated to such an extent that local employers are not keen to employ
their graduates and overseas institutions often have to put Nigerian graduates
into remedial classes for them to cope with graduate studies. Given the hostility
of the previous government to higher education, in particular, the return to
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democracy creates an opportunity to reform of the entire education system. Now
is an opportune moment for international agencies to renew their earlier
cooperation in the reconstruction and development of Nigeria and its education
system. These efforts should be informed by the lessons from successful
projects in the past. There is evidence that the new government is serious about
addressing the substantial problems of corruption that, in the past, served as a
major constraint on national development and as an obstacle to international
collaboration.

Modern societies are dominated and 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. Scientific and
technological knowledge and skills are crucial for most of our actions and
decisions as workers, voters, consumers, etc. Meaningful and independent
participation in modern democracies assumes ability to judge the evidence and
arguments associated with the many socio-scientific issues that appear on the
political agenda (Kupezynski et al., 2015). Development at any phase is always
linked with technology and technology happens when there is advancement in
science. Hence science, technology and development are all proportional to each
other (Jensen and Lawson, 2011; Ganyaupfu, 2013).Science and Technology are
tools that solve quite readily the numerous challenges people face in life on
daily bases (Nwagbo and Chukelu, 2011; Kizlik, 2015). In a country like
Nigeria, which seeks to improve the quality of life of all her citizens, this
involves attempting to solve the many problems facing her population. These
problems include ill health, illiteracy, public utilities, inadequate education
facilities, hunger and unemployment. Others are general security of life and
properties, youth restiveness, poor industrial and communication infrastructure
and corruption. These problems acting either individually or collectively hinder
development by making the people less capable of making meaningful
contribution to national development. The problems also weaken determination
and motivation of the people for self-reliance. However, science and technology
have helped humans conquer many problems they face in their struggle for
survival in their environment (Maikano, 2007). It has also in recent time,
become powerful tools for resolving our numerous problems world-wide.
Science and technology has done a great deal in the transformation of Nigeria
and other countries of the world.
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The creation of different types of industries and services such as
hospitals, education institutions and banking etc. are all the good hand of
science and technology. A well-articulated and implemented science and
technology education programs will transform the country to a high competitive
and dynamic knowledge based economy, promote positive enterprise culture;
create employment for youths and productive adults. It will empower students to
take control of their own learning (focus in master learning) and empower them
to maximize their capabilities, and find joy in learning (Maizuwo, 2011).

Recommendations

This paper reviewed the critical issues in science, technology and
mathematics education and education in general. These issues need to be tackled
urgently if the nation is to achieve meaningful development in the education
sector. The following recommendations were made.

e Issues concerning education should be borne out of principles: that is the
governments should evolve principles and policies that would help to
enhance the development of science and technology education.

e government should not play politics with science, technology and
mathematics education

e Money meant for education should be provided to the school authorities
or Ministries of Education for proper development of our schools.

e Government should make policies that should serve as guidelines in the
provision of science and technology education, facilities and equipment
for schools and on a sustainable basis without which no school would be
recognized or approved for the Senior Secondary School Certificate
Examination (SSCE) and National Examination Council (NECO).

e There is the need to redefine the focus of science education at the basic
(primary) education level, where the foundation of science and
technology education is adequately provided for other levels would also
benefit.

e There is the need to use sound educational objectives, because it has
been identified to be an indispensable component of curriculum
development. They provide basic communication devices between the
developers on the one hand and the teacher and students on another.

e Qualified science teachers, with at least NCE certificate should be
employed to teach the basic science and technology at the primary
school level. When qualified teachers are assigned to teach at the basic
education level, they know the key concepts in science and technology
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and educational principles, they would be in a better position to impact
their knowledge to the students.

There is need for curriculum planners to emphasize the importance of
using Problem-based and project-based learning strategies when
teachingBasic sciences, Technology and Mathematics by the teachers in
junior secondary schools.

Teachers in junior secondary schools should be encouraged to use
problem-based learning strategy in teaching science as it was found to be
more effective than project-based learning strategy.

There is need for the federal and state ministries of education to equip
schools with adequate facilities and equipment needed for effective
Problem-based and project-based learning strategies.
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