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Abstract

The importance of education as the most veritable instrument of change
in every society cannot be doubted. Through education, the western
nations have advanced tremendously especially in terms of scientific
development, in which they have invested heavily. Nigeria as a
developing nation is taking a cue from these Western nations so as to
achieve this most desired goal of science education. This paper
examines science education as a key driver to achieving values,
knowledge and skills for a functional national development. It focuses
on the objectives of secondary science education; values and knowledge
of science education, skills in science education as it contribute to
national development followed with recommendations and conclusion.
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Science education is generally regarded as a necessary and essential requirement
for national development. Based on this, Nigeria as a nation have captured the goals of
science education in the philosophy of science education as enshrined in National Policy
on Education (NPE, 2004). Science education is a “discipline” or a “field of study”
which deals with the teaching and learning of science at all levels of education (Fajemi,
1991). The prosperity of a nation consist of clever, capable, wise, honourable and well
educated citizens who can acquire, hold and utilize every treasure and possession. This
is possible due to the role or values derived from science education.

The concept of values means the benefits or prospects one gain or importance
attaches to a particular thing. The Oxford Advanced Dictionary defines value as “how
much something is worth in money or other goods for which it can be exchanged. It is
seen in this context as the usefulness or importance derived from science education.
Values of science education may include the provision of the basic needs such as good
drinking water, food, shelter, good health, energy and in fact improvement in the
quality of life of the individual in particular and the society at large.

Knowledge on the other hand is the information, understanding and skills that
are gained through science experience, while skills are the ability to perform a given
task accurately. The methods of acquiring scientific values, skills and knowledge are
through a well designed communication process (Shaibu, 2005). According to him,
designed communication takes place in a classroom where learners are being engaged in
indoor or outdoor studies. In this process, learners exchange or share ideas, facts
information and attitude leading to a noticeable and desirable behavior transformation in
the individual (Musa, 2008).

For an individual to acquire values, skills and knowledge from science, it is of
importance that the components of science be understood by the learner. These
components, according to Akpan, (2003) involve:

a. Products, which includes theories, principles, laws concepts and generalizations.

b. Processes, which includes observation, classification, measurement, inference,
prediction and hypothesis and

c. Attitude, which includes humility, curiosity, open-minded, suspended judgment
and critical thinking.

From the foregoing, it can be inferred that acquiring values, skills and knowledge
from science is based on the quality at which these components are dispensed or
delivered to students at the classroom level. The implication here is that the teaching and
learning of science must reflect these three components. The learner must be seriously
engaged in classroom/laboratory — oriented activities in order to grasp the fundamental
basis of science at the secondary school level which will produce students with a desire
to pursue careers in science education at the tertiary level. On completion of their
careers at higher education level, specialists in different science profession will emerged
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which will contribute to the growth and development of the nation. This has call for a
highlight on the objectives of secondary science education in Nigeria.

Objectives of Secondary Science Education
Secondary science education according to the National Policy on Education,
Federal Republic of Nigeria (FRN, 2004) is the science education taught at the
secondary school level. According to the policy, secondary science education has the
following objectives:
a. Cultivate inquiring, knowing and rational mind for the conduct of a good life.
b. To produce scientist for national development.
c. Provide knowledge and understanding of the complexity of the physical world,
the forms, and the conduct of life among others.

The objectives of secondary science education are laudable except for the fact that
they are faced with multiple implementations, problems, making it impossible for the
full realization of the National objectives of education in Nigeria. Williams and Anekwe
(2010) in their study revealed that it is traceable to the administrators and other
education stakeholders who formulate policies without adequate facilities and personnel
on ground for implementation. It is also disheartening to identify poor funding, non-
monitoring of the implementation of such policies because of some vital obstacles. In
line with the above, Agogo (2009) identified the following factors as responsible for
poor implementation:

Poor teaching methodology by teachers

Lack of instructional aids

Non relevance of curricular packages

Non conducive learning environment

Poor budgeting allocation to education

Poor remuneration packages to teachers

Poor learner’s attitude/interest towards science.
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Also, Ossai and Nwatacto (2010) in their study identified teachers neglect by
education stakeholders as posing a serious threat to the nation education system. They
further observed that this has often resulted to the public outcry about the falling
standard of education with teachers bearing the highest blame. Summarily they highlight
the following factors which serve as a hindrance for quality science education in
Nigeria.

a. Poor recognition of teachers by the public.

b. Inadequate infrastructural materials.

c. lIrregular payment of teachers’ salaries, entitlements, denial of fringe benefits
and lack of professionalization of teaching.
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It is incumbent on education stakeholders to make provisions for -effective
implementation of science education policies and stop paying lip service to issues. In
this way, science education objectives will be achieved, thereby producing specialists in
different fields of science who will be of relevance to daily needs of society. It is when
the objectives of science have been attained that the values and knowledge of science
can be appreciated.

Values and Knowledge of Science Education for National Development
The pursuit of science through activity — approach is an implicit way of
developing knowledge of the world leading to significant value gains. Values according
to Allehin (1999) interact with science in three primary ways. These include:
a. Epistemic values which guide scientific research
b. Scientific values which are embedded in some particular culture where its
values enter science through its individual practitioners whether deliberately or
not and values which emerge from science both as produce and process, and
may be redistributed more broadly in the culture or society.
Values of science education which contribute to the development of the individual’s
society and the nation at large according to Orland (1993) include:
a. Epistemic values: This includes controlled observation, interventive experiments,
and confirmation of predictions, repeatability and frequently statistical analysis.
b. Pursuit of Science knowledge: This involves a certain characteristics of “scientific”
values whereby the relevance of other science, values are not eclipsed.

Allchin (1993) noted that the most striking values of science are in the image of
science itself as a model for all problem-solving. This is because science or technology
is sometime viewed first as the panacea for all social problems and, second, as the
exclusive or primary means of objectivity even when no other values are involved.
However, not all problems can be solved by science, but with scientific knowledge or
“technocratic” view, it can forestall solving problem in appropriate realm. Values of
science are integrated with ethics which helps to identify unforeseen consequences or
casual relationship where ethical values or principle are relevant.

In addition, individuals need reliable knowledge for making informed decision.
For instance, in risk assessment, scientist can articulate where, how and to what degree a
risk exists. The values are required to assess whether the risk is “acceptable” or “not”.
When the nature of the risk is passed on to non science experts that participate in
decision making, it becomes an important element of science. Therefore, values of
science have interplay in decision-making, implementation of decisions, health, wealth
creation, power and energy, transportation etc. which work together and brings about
national development.
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Skills in Science Education

The structure of science embodies a critical system of check and balances and it
is strengthened by diversity of skills. A fundamental feature of science in most popular
conceptions, is that it deals with facts leading to the acquisition of skills which Akpan

(2003) categorizes into five. These include:

a. Manipulative skills: These skills require your ability to handle instruments,
components of a machine, specimens.

b. Observation skills: This is a measure of the functional level of your eyes, the ability
to see clearly differentiate objects, view colours.

c. Communication skills: These skills are very important as far as science is concerned.
Discoveries, observation have to be passed on to other scholars through writing,
speaking, reading, sign language etc.

d. Creative skills: This involves creativity, evolving new ideas, designing instruments,
that is, improvisation, restructuring course content to follow a regular pattern for
students understanding.

e. Organizational skills: These skills include: recording, comparing, contrasting,
classifying and analyzing objects.

Ezugwu (2008) stressed that these skills are useful for establishing human
knowledge in the following areas: Education, health, power and energy, wealth and self-
reliance, agriculture, transportation etc. The management of operation of skills in these
areas is a product of functional science education where such persons maintain quality
life for themselves and the nation at large.

Conclusion

The objectives of science, values, knowledge and skills are neither free nor does
it provide the only model of objectivity. Values, knowledge and skills guide the pursuit
and methods of science. The task of a teacher is to clearly articulate scientific values and
integrate them with other values. Teachers should not shy away from addressing values
thinking that they are outside science. Since values, skills guide scientific inquiring; they
may perhaps be introduced reflexively when students will be engaged in modest
scientific activity themselves.

Inquiring in such approach, allows students to appreciate the various skills,
values that can help them shape the development of scientific knowledge which can be
applied in various scientific fields and improve the quality of life and finally contribute
to the development of the society and the nation as a whole.

Recommendations

The following recommendations are made to ensure that Nigeria secondary
school science education is tailored towards attaining its objectives as well as values,
knowledge and skills that are relevant for the overall national development:
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a. Adequate finance should be allocated to education in the yearly appropriation bill.

b. Laboratories should be well equipped with resources and trained technologists to
manage them.

c. Science teachers should be sponsored to attend professional conferences, seminars,
workshaops, retraining periodically to update their knowledge to meet up with the
dynamic nature of science.

d. Teaching should be made a profession.

e. Government and education stakeholders should as a matter of urgency, grant license
to private schools only when they meet the stipulated requirements.
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