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Abstract 

Innovation in Science Education in this 21st century is necessary since we are in a new era 
which is called globalization era which is a brain child of Science and Technology. This paper 
highlights what innovation in education is all about and the challenges of globalization which 
make it necessary for science curriculum innovations in Nigeria. The paper also draws 
attention on the areas that innovation are necessary such as the establishment and nurturing of 
a stable, the promotion of mission-oriented research in the basic sciences, and the institution 
of well-articulated programmes for the education of a large scientifically and technologically 
literate workforce among others. The paper also outlines some of the major roles of science 
teachers association in science and technology innovation in Nigeria. Based on the highlights 
of the paper, recommendations were made which include among others that for the country to 
meet up with the challenges of globalization in the 21st century, science teachers association in 
conjunction with other science research institutions should come out with a new package of 
science curriculum from the basic education level to the tertiary institutions level that will help 
the country meet up with the challenges of globalization in no distance time in the country.          

 
 

The Oxford Dictionary defined innovations as the introduction of novelties, the alteration of 
what is established, novel practice and a change in established method. However, in the field of 
education innovation means creating something new which markedly deviates from traditional 
practices which have been followed since a long time to impart education at different levels (Chauhan, 
1979). Esu, Enukoha and Umoren (2004), viewed innovation to involve the creative selection, 
organization and evaluation of human and material resources in new and unique ways which will 
result in the attainment of a higher level of achievement for defined goals and objectives. 
 

Innovation in science education is necessary because we are now in the middle of a big 
change in a new era. The changes involve all aspects of life in a new era known as globalization era 
which is a brain child of science and technology. Nigeria as a big nation should have a positive role in 
the globalization. We have to prepare ourselves to face it to be able to compete with other countries 
and not to be left behind. Preparing human resources technologically through the mending of our 
science curriculum is one of the solutions to face the globalization. We are aware that our education 
quality is far behind that of many countries. Let us learn from the example of Malaysia and Singapore 
who were relying on Nigeria and other countries for assistance in their education, but who are now 
going many miles ahead of Nigeria technologically. Malaysia and Singapore are running at top speed 
and have left us far behind, their universities are on the world’s top 200 universities’ list. National 
university of Singapore is the 18th, Malaya University, 89th and sains Malaya University, 111th 
(Pribady, 2008:38). The big question is: can we catch up with them? The researcher thinks innovation 
in our educational system, and science education in particular is the answer.  
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This paper discusses the importance of educational innovation in this globalization era, the 
challenges in Science Education Innovation and the importance of integrating technology in science 
curriculum as innovation in tackling the challenges of globalization.  
 
Educational Innovation, Globalization and the 21st Century Challenges 

The 21st century faces the era called globalization. Globalization refers to the trend towards 
countries joining together economically, through education, society and politics and viewing 
themselves not only through their national identity but also as part of the world as a whole (Pribady, 
2008). Globalization is said to bring people of all nations closer together, especially through a 
common medium like the economy or the internet (http://en.wikipe.dia.org.wiki/globalization, 
accessed August 2008): Globalization is expected to generate intensified competition among nations, 
particularly in the fields of economics, science and technology. In addition, the massive and extensive 
globalization process affects the challenges of economic –political and social conditions. The 
structural shift of the economy generates new trends and challenges which in turn affect the education 
system. Therefore, there is the need to adapt education to the industrial needs of the country, as well 
as improve science and technology to reach competitive excellence. Many countries are engaged in 
education reform especially in science and technology in order to develop the human resources 
necessary to remain competitive in the international market place, one key word in many of these 
reforms is “innovation”. 
 

However, innovation in education appears to have multiple meanings. Sometimes it refers to 
the need for education to develop innovative people. Sometimes, it refers to new products, processes 
and business concepts within education itself. The issues of innovation in education involve complex 
and multi-faceted challenges such as education policies, curriculum reforms, new diversity-oriented 
learning technologies and method (Pribady, 2008). Moreover, the challenges faced may differ from 
school to school in each country, and from country to country. Therefore the challenges will have to 
take into account the specific nature of the education innovation in question, the content in which it is 
located, the teacher and the student profile, the historical background of the country or region local 
habits, needs and practices, ethic and even religious beliefs (http://www.inderscience.com, accessed 
September, 2008). In Nigeria the aim of education is to keep and maintain Nigeria’s cultural 
background and to generate the knowledge, skills and scientific progress that will keep the nation 
abreast in the 21st century (NPE, 2004). National education should improve the life of the nation and 
develop the Nigerian people fully i.e intellectually, morally, spiritually, physically and socially 
(http://www.enlishunesco.htm accessed September, 2008). The Nigerian government has made a lot 
of efforts in increasing the quality of education. Despite this enormous progress, particularly in the 
areas of primary school enrolment and illiteracy eradication, much remains to be done. Major 
challenges are identified as the expansion of compulsory education to secondary schools in all the 
states of the federation, the improvement of the quality of primary and secondary education, and 
enhancing achievements for all levels.  
 

Nigeria’s commitment to the further development of education is based on the recognition 
that development goes hand in hand with advancement in science and technology. The government is 
also making efforts in expanding educational opportunities at the basic, vocational and professional 
levels through school and out-of-school channels. The Nigerian government’s commitment in 
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reforming the educational quality should be emphasized. The educational quality is still far behind 
that of other countries. The government is busy with other complicated problems, such as political 
dispute, corruption, bribery, ethnic riot and economic problems. The government should be aware that 
education is the main factor in building a nation. By increasing education quality in a country, the 
state’s economy will develop by itself because it has high quality of human resource. Additionally, 
education can increase growth by increasing the likelihood of innovation and technological changes in 
an economy; therefore the education innovation is a crucial agenda which has to be done to face the 
globalization and the 21st century rising demands for an educated labour force and the quest for self 
reliance. 
 
Innovation in Science and Technology  

Science and technology have become crucial factors for sustainable development worldwide. 
Both have contributed immensely to the material progress of nations. It is in fact generally accepted 
that the adoption of a scientific frame of mind is a prerequisite for development (Akpan, 2010). 
Associated with this in any country, are issues of education which are of considerable importance for 
economic prosperity. And in a developing country, issues of science and technology education are 
even of more particular importance, as it is principally by means of science and technology education 
that its people can achieve national development (Gift, 1991). It is clear that nations at the forefront of 
modern development, as we witness the beginning of another century, are those that have invested 
enormous resources over considerable time in three major areas: first in the establishment and 
nurturing of a stable, well-supported science and technology system; second in the promotion of 
mission-oriented research in the basic science, coupled with a long term strategy for technology 
development; and third in the institution of well articulated programmes for the education of a large 
scientifically and technologically literate work force (Brown and Sarewitz, 1991).  Since science 
holds the key to sustainable development, the corollary is that prominence must be given to science 
education in schools. That is why in recent years attempts have been made to improve the quality of 
delivery of science, technology and mathematics education (STME). In the pursuit of this goal, 
several agencies have played notable roles. In many countries one of such agent is the national science 
teachers association (STAN). 
 
A Brief Role of Science Teachers Association in Science and Technology Innovation in Nigeria 

Science Teachers Association of Nigeria (STAN) has tremendous influence on 
science/technology and mathematics (STM) education not only in Nigeria but also in foreign nations 
(Akpan, 2010). Bajaih & Yoloye (1981:21) while evaluating science education programme for Africa 
had this to say                                                        
 

“A powerful kind of organization that stimulated development in science education in 
practically all the countries was the association of science teachers. Every one of the countries studied 
had such an association in one form or another. There were variations in the magnitude of 
contributions made by these organizations from country to country. Gambia, Liberia and Lesotho 
report negligible contribution. At the other end the Ghanaian and Nigeria associations have exerted 
tremendous influence on the training of science teachers, the curriculum and educational policies. 
STAN in Nigeria produces its own books in integrated science for the first two years of secondary 
schools”. Others (Dienye and Gbamanja, 1990; king, 1991) are in general agreement with the above 
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assertion. According to king, the achievement of STAN in the pursuit of quality education in science 
in Nigeria is a noteworthy record. This is because STAN has produced curriculum materials and 
support textbooks which have gone a long way towards the development of STM Education. 
STAs have made major contributions in Science and Technology Education in a variety of areas. 
Taking STAN as an example, the following areas point to STA innovations (Akpan 2010): 

1. Curriculum Development and Renewal – e.g review of O’ level Science Syllabus and 
Integrated Science. 

2. Production of Textbooks – e.g Integrated science, Agricultural Science, Basic Science, Basic 
Science and Technology, Biology, Chemistry, Home Economics, Physics and Mathematics 
for junior and senior secondary schools.  

3. Organization of In-service Training for Teachers – this is usually done through conferences, 
workshops and seminars. These provide avenues for the exchange of information and 
interaction between designers and implementers of curriculum projects thereby leading to the 
professional growth of teachers and school administrators.  

4. Popularization of Science – through STAN quize and STAN project.  
5. Publication of Periodicals – such as journals, bulletins (News letters) and proceedings of 

conferences and workshops.  
6. Research such as pre-fair activity, objective science fair activity. 
7. Floating a Policy Document – this is done by creating their own policy statements and 

floating these so that the membership can interact and even vote. 
8. Adoption of STA-initiated project by Government – such as Nigerian Integrated science 

project (NISP) now renamed Nigeria Basic Science project, (NBSP). 
9. Membership of Decision-Making Bodies – e.g membership of the joint consultative 

committee on education (JCCE). 
10. Collaboration with Government Agencies – e.g on the development of the Nigerian 

Secondary School Science Project (NSSSP) which produces textual materials in Biology, 
Chemistry and physics.  

11. Membership of Task Force, Commission, etc. - e.g took part in the nation’s curriculum 
conference in 1992 in Kaduna. 

12. Holding Seminars, Workshops, and Conferences – as means of influencing science and 
technology policies. 

 
Conclusion 

Nigeria is blessed with all it takes to key into the globalization era. No matter how excellent 
the package of science innovation might be, innovation at the level of practice of science education is 
heavily in the hands of the teacher. Raising the level of enthusiasm and commitment of science 
teachers will play an important role in exciting science teaching. It is believed that through peer 
collaboration and innovations in science and technology, education through science teachers 
associations and science research institutions will provide an invaluable role in developing a more 
productive innovation and enthusiastic science teaching force as prerequisite for tackling the 
challenges of globalization. 
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Recommendations 
The following recommendations are made based on the issues discussed in the paper. 

1. There should be science and technology education reform in order to develop the human 
resources necessary to compete in the international market of globalization. 

2. There should be the encouragement of mission oriented basic science research as a foundation 
for technological advancement. 

3. The science teachers association of Nigeria (STAN) should come out with an innovative 
science curriculum from the basic level of education to tertiary institution that will prepare the 
young Nigerians for the technology driven world of globalization.   
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