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Abstract

The challenges of chemistry education in the era of globalization arc almost
known to every member of our contemporary society. Chemistry remains
the most important avenue for measuring a country's socio-economic and
national growth and productivity. This paper examines the nature of
chemistry education, the impact of chemistry education on the
socio-economic development of the country. It highlights the concept of
globalization, impact of globalization and the challenges for national growth
and productivity. The paper finally makes recommendations on how to
enhance a effective teaching and learning of chemistry education so as to
meet with the global dimension in the 21°' century Nigeria.

Introduction:

Chemistry is the physical science that deals with the composition, structure, and properties of
substances and also the transformations that these substances undergo Duffy, (1997). Chemistry deals
with the study of the nature, structure, composition and properties of substances in our environment, as
well as the changes undergone by these substances under various conditions (Elete, 2004).
Chemical principles are used to create natural substances into new ones in order to enhance the
quality of life. Chemistry is fundamental to all sciences and is a pre-requisite in most science
disciplines. No wonder Duffy (1997) maintained that the study of chemistry encompasses the entire
material universe and is central to the understanding of other sciences. Due of the nation's low
knowledge of chemical and scientific principles coupled with the application of this knowledge in
solving our everyday problems, Ackang, (2002) affirmed that 67% of Nigerians live below poverty
level. This view complemented a United Nations Development Programme (UNDP) report in 1990
that Nigeria Ranks 26™ amongst the poorest 'countries in the world. It is the view of this paper that
adequate and sound knowledge of chemistry education can propel the nation on path of national
growth and productivity.

The Impact of Chemistry Education

Chemistry is closely associated with four basic needs of humans namely: food, clothing,
shelter, and medical services. The application of the knowledge of chemistry usually brings to mind
diverse industries engaged in the production of various goods and services that meet societal needs.

Presently, petroleum or crude oil is the main stay of the Nigeria economy. Our economy is SO
dependent on petroleum products obtained through the fractional distillation of crude oil that the
nation has become over reliant on oil. It is of interest to note that adequate and sound knowledge of
chemistry will identify alternative sources for the diversification of our economy and for the
improvement of the living standard of the entire citizenry. These alternative sources include coal and
vegetable oils (Nwadinigwe, 2001: Akinremi and Ibiyemi, 2001). Nigeria's coal and lignite reserves in
many States of the Federation are estimated at 27 billion tones that is unexploited (Nwadinigwe, 2001).

Elete (2004) contended that food is one of the essential needs of man. The knowledge of
chemistry leads to the production of environmentally safe fertilizers, herbicides, pesticides and others
chemicals which are used to boost food production. Safe food and drugs must be taken if the citizens of
a country are to maintain good health and influence their nation's economy positively as opposed to
fake, substandard and unwholesome food and drug products. These are provided through the sound
knowledge of chemistry and chemistry education.
Environmental chemistry which is a relatively new area of chemistry is concerned with such issues as
waste management, global warming, non-biodegradable substances, Ozone layer depletion by
carbon(iv)oxide chlorofluorocarbons and other gases trapped in the atmosphere. Nigerian chemists have
been involved in the conversion of wastes to wealth. For instance, activated carbon an important
industrial absorbent used in the removal of odour and flavours have been produced from waste
coconut shell and used tires (Oyoh and Ighokwe 2001). Silica and silicate products have been
produced from the ash of rice husks (Ajrwe and Udeh, 2002),



Concept of Globalization

Globalization is derived from the word "global™ which means things affecting the world
(Oxford Dictionary, 2000). Globalization constricts time and space thereby, making the world smaller
for social and business interaction. This has made the concept an indispensable process for world
development. Globalization according to (Jike 2003) includes the emergence of global cultural system
with a characterization of transnational socio-cultural pattern. This according to him, includes the
existence of a world satellite information system, the civilization of cosmopolitan lifestyles, and the
standardization of strategics to address critical world problems e.g. terrorism, famine, the scourge of
HIV/AIDS (Jike, 2003).

According to Robertson (1992) in Audu (2005), globalization is the compression of the world
and intensification of consciousness of the world as one whole entity. Globalization is also perceived
as a process that embodies a transformation in the spatial organization expressed in transcontinental or
interregional flows and networks of activity, interaction and power. Also. Giddens (1996) defined
globalization as a decoupling of space and time whereby communication instantaneously allows the
knowledge and culture to be shaped around the world at the same time.

Moreover, globalization can be seen as an instrument for economic development. Kanter
(1995) contended that the USA was only able to attain its present status principally because of its
global economic policies of "market capitalism” on a global scale. He argued that this priority given to
globalization on "market capitalism™ in USA had made it possible for the achievement of
imperative economic growth combined with relatively equal distribution of income and the absence of
large scale unemployment.

Kanter and Pittinsky (1996) and Rochester (1993) are of the opinion that globalization is a
process of change in which the worlds countries and their economies are increasingly integrated as a
function of rising . cross border economic and other activities. They opined that globalization
had led to increased interest in the area of human activities and knowledge exchange, around the
world.

Globalization that has reduced the world to a global village has become a prominent feature
of modern economies such that development in one part of the world, readily impacts on the other
parts. There is a global capital market with the flow of investment into economies that respond to the
dictates of free market economy. A ready example of this is the present economic crises which started
in the Western world sometimes last year and its impact is gradually being felt in Africa now. Nigeria
as a developing nation must be able to adequately access the increasing knowledge in chemistry and
chemistry education so as to enhance its economic growth and productivity.

Through globalization, the corporate organizations are able to carry out its activities and
break-through most especially in the area of information and communication technology. It is
important to note that Information and Communications Technology (ICT) is the backbone of
globalization process (Okpeh, 2000).

The Impact of Globalization on Chemistry Education

The advances in ICT bring many nations of the world together, where digital communications
have no geographical boundaries, ICT promotes technological innovation and knowledge applications
(Uwaje, 2000) with tremendous impact on chemistry education. The practice of chemistry education
now has a global approach in terms of collaboration and sharing of resources (facilities/equipment and
human resources). Collaboration is viewed in the context where users can perform their research
without regard to geographical location - interacting with colleagues, accessing instrumentation,
sharing data and computational resources, as well as accessing information in digital library. This is
possible because in the last few years, the concept of virtual organization (Hutchinson and Warrem,
2001) such as virtual university, virtual laboratory and virtual (digital) library have developed besides
teleconferencing/video conferencing. This organization is a part of an interconnected network and
each element is a part of the web.

Challenges for National Growth and Productivity

National growth and productivity connotes the capacity of a nation to maintain its socio-
political, economic, cultural and technological growth over time in a way that ensures the well-being of
a nation now and that of the future generation (Mustapha, 2004). This national growth and productivity
means development that continually meet today's need of a nation in a way that does not jeopardize the
future generation (Pietella, 1990). In this context, no nation can continually develop without resourceful
human power. In the present age in which chemistry continue to influence the socio-economic
development of all nations, adequate emphasis has to be on producing scientifically literate citizens who



possess a favourable psychological frame of mind, a repertoire of physical and mental skills and
creative minds. The attainment of the above basics for national growth and productivity in Nigeria has
been hindered by the following factors:-

*> Shortage of Qualified and Dedicated Teachers

Incompetence and non-dedication to duty on the part of the teacher weigh most on students poor
performances. Obara (2001) contended that without quality teachers, there can be no good engineers,
no good medical doctors, no good lawyers and indeed, no good educational systems. At the end, the nation
will receive unpatriotic engineers with roads that will wash away after the first rains, doctors that kill more
that cure and incongruous lawyers who trade justice for money.

*> Cultism

Academic programme and schedules in various universities have been truncated over the
years due to the activities of students’ secrets cults. In 1999, ninety students of Ambrose Ah
University, Ekporna were expelled in connection with secret cult activities (Okoye, 2003). In July
2002, University of Nigeria, Nsukka was closed down as a result of blood - letting crises between rival
secret cult groups. Olowoyo (2003) citing the Guardian News Paper reported that cultists had seized
University of Calabar, by the throat. Virtually all the universities in the nation were affected except for a
few Christian private universities. With this catalogue of woes, how can the ideals for establishing these
citadels be achieved?.

o Laboratory

Any science teacher will readily appreciate the role of a well-equipped and functional
laboratory in the teaching and learning process. Chemistry cannot be taught effectively without a
well-equipped laboratory. It is in laboratories that students are instructed, experiments conducted and
science demonstrate made such that abstractions are reduced to reality.

Charles (1976) reported that in no small measure, lack of laboratory facilities constitute a
cardinal problem as far as scientific learning is concerned.

<* Inadequate Funding

Ukeje & Ehiametator (1999) noted that higher institutions are so poorly funded, that lecturers are
currently unproductive in their areas of specialization because of lack of materials. Funds is a prerequisite
for all scientific activities as well as the success of science education. Lack of enough funds has
prevented the execution of meaningful projects in most institutions. The laboratories cannot be equipped
with chemicals and useful instruments. Practical are read theoretically leaving the nation with
theoretical engineers and doctors; researches have been abandoned and lecturers end up circulating
the same old findings as no fund is available for fresh investigations.

o Unstable Political System

The instability in the government of this country has seriously damaged the study of science.
Every regime that assumes office, immediately changes ministers and policies (Bessong and Obo,
2003).

There is loss of continuity resulting in poor implementation as a result of incessant
educational policies. Teachers arid students become saddled with un-conducive dictates from the
government and this naturally offer resistance that will retard progress in learning.

*x Recommendations
The following recommendations will help to improve chemistry education so as to meet the
challenges of globalization.

L The Federal government should equip the new Federal Technical Colleges to start
offering the chemistry education programmes. The state governments should also follow
suit by establishing same. The facilities in the existing Colleges of
Education,

Polytechnics and Universities offering sciences should be expanded to increase the
production of teachers in these subjects

2. Science Teachers Association of Nigeria (STAN) should undertake an
effective
nationwide sensitization programme for the popularization of science (Chemistry) to



persuade students to recognize their more tangible advantages over liberal education
especially in a choked up labour market like ours.

3. Students should be guided by teachers to form association or clubs such as science clubs
and organize academic competitions to stimulate their interest in sciences.

4. Funding of scientific projects and the development of scientific research is vital in making
an effective utilization of the benefits of science.

5. Government should try to encourage science education by providing incentives and
bursary awards to science education students and also, to adequately remunerate science
teachers.

6. Individual scientists and scientific organizations should make a much more vigorous

effort to widely communicate the advances values, and contributions of science for
national growth and productivity.-

7. Nigeria must nurture an environment which will attract talents to the basic and applied
sciences and also recognize the contributions of scientists as part of the long-term
deliberate efforts to promote and retain human capital.

8. Chemistry graduates should be provided employment opportunities based on their area of
specialization in companies such as NNPC, steel company, coal? etc. This will spur and
ginger them for more productivity.

¥ Conclusion

Education in chemistry is capable of transforming our economy and open the doors of
modernization and globalization if properly planned and effectively executed. The goals and
aspirations of the society should be pursued through chemistry education so as to reposition our
economy in a global picture. Nigeria needs qualitative science education to meet global challenges.
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