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Abstract 

 This paper focused on research and innovations in science education. It is not 
surprising that research and innovation has gained importance: it has become 
essential in understanding why and how certain enabling environments 
encourage innovation and help optimize its various benefits. Among other 
things, research can identify how knowledge translates into innovative action 
and how diversity can drive positive change. The paper also revealed the 
challenges facing research and innovation in science education. Among such 
challenges are deficient curricular, inadequate resources, shortages and not 
making use of research findings to mention but a few. It was recommended 
that research institutions should be funded, equipped, conducive environment 
should be created and finally, innovations from research findings should be 
implemented.  
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Innovation is defined simply as a "new idea, device, or method" (Oladejo, 
Olosunde,et al, 2011S). However, innovation is also viewed as the application of better 
solutions that meet new requirements, unarticulated needs, or existing market 
needs. This is accomplished through more effective products, processes,  
services, technologies, or business models that are readily available 
to markets, governments and society. The term "innovation" can be defined as 
something original and more effective and, as a consequence, new, that "breaks into" 
the market or society (Babatunde & Adefabi, 2007). It is related to, but not the same 
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as, invention. Research, on the other hand, is the process of proffering solutions to 
human problems through well-defined methods.  It is a systematic way of learning to 
relearn and unlearn based on new insights deriving from knowledge (David, 2007). It is 
the search for knowledge or any systematic investigation to establish facts. The central 
role of universities and research centres is to conduct research that could lead to the 
advancement of knowledge and contribute directly and indirectly to global challenges. 
 
Importance of Research and Innovation to Science Education/Development  

The creation of new knowledge and technology is also known as discovery or 
invention. Research is the scholarly work needed to arrive at finding new things or new 
knowledge. This is the process of creating value for knowledge. Critical success factors 
for research are quality, pertinence to societal or business needs or economic growth, 
and sustainability. The researchers determine quality by its degree of excellence, 
superior to existing knowledge or products. Pertinence is defined by its degree of 
relevance to meet a business need, economic development or a societal challenge; its 
nature can be in the form of knowledge, technology or a solution. Quality and 
pertinence are among the attributes that define the value of the research outcome. 
Sustainability is determined by the research’s ability to survive and grow. Without this, 
there is no future for research or activity of research. Sustainability can be achieved if 
the research’s results or innovations can be used effectively or profitably. In order to 
arrive at these critical success factors, the university research community should align 
their interests with the strategic objectives of industries and government in order to 
tackle societal and business challenges and get funding and resources from them. These 
resources can also help universities improve their infrastructure. By working closely 
with industries, the governance and processes can be more realistic and efficient. 
Research and innovation can therefore be useful to the government, sponsoring 
industries or society at large. These groups will contribute to the research pertinence 
and, eventually, the sustainability of the research. Many diseases and natural disasters 
like poor farm yields due to desertification, and erosion, hitherto attributed to the gods 
and witchcraft, were later found to be caused by microorganisms and global warming 
caused by activities of man. This was possible through research. 
  For the national economy, R&D could yield new technologies and products, 
generate solutions to existing challenges and boost global competitiveness of its goods 
and services.”  

Research and innovation, are needed to help move the economy forward. 
Innovation means new processes, new products or better ways of carrying out existing 
processes. Research and innovation help people to create something and to make profit 
from that while making positive impact on society, So we must take our researches to 
the next level because it contributes to economic development. 
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Education, Research and Innovation: The Key Axis 

The research function of academia remains a prime source of knowledge and 
innovation at national, regional and international levels. Yet, over the past decade, most 
industrialized states have been obliged to address the double challenge of providing 
wider access to postsecondary education and training and ensuring adequate investment 
in high-level research. This is proving to be a delicate balancing act, which hinges on 
visionary policies and a more diversified funding base. Governments pursue reforms to 
build world-class systems of higher education, which assure quality in both research and 
teaching. In contrast, the term “World-Class University” tends to denote research-
oriented institutions, although this should also recognize those who achieve excellence 
through innovative approaches to learning. 

For universities wishing to enhance their research reputations, the challenges 
continue to grow. Today, some twenty-two of the world’s elite twenty-five research 
universities (known as “Super RUs”) are located in one country, the United States of 
America (USA). While American higher education deserves full credit for the breadth 
and resourcing of this sector, this monopoly cannot be expected to meet global needs in 
terms of research. For this reason support for research universities, notably those with 
science, technology and innovation strengths, has become an important priority in 
OECD Member countries. 

The rise in status and influence of various ranking systems (aiming to evaluate 
excellence in academic research) has influenced this situation. In this regard the 
Shanghai Jiao Tong Rankings (Institute of Higher Education, University of Shanghai 
Jiao Tong) are very controversial, since they originate from a strong S&T bias where 
output can be fairly easily measured (e.g. numbers of top scientists, published articles, 
citations etc.). In contrast, the Times Higher Education - QS World University Rankings 
(2008) adopt a wider range of criteria including peer appraisal, graduate employability, 
teaching quality, and the presence of international faculty and students, some of which 
are much harder to assess. These systems are also frequently challenged for their 
weakness in measuring research in the arts, humanities and social sciences, and 
regarding the whole issue of interdisciplinary research, which underpins the Mode 2 
Knowledge concept designed to resolve complex global development problems 
(Hazelkorn, 2009; Nowotny, Scott and Gibbons, 2002). 

These issues are now at the forefront for a growing number of middle- and low-
income countries, which face similar dilemmas in their policy-making procedures. 
Social justice would require that middle- and low-income countries should not be 
allowed to fall behind in the knowledge stakes. Investment in research is increasing in 
emerging economies, such as Brazil, China, Singapore and South Africa. Postgraduate 
education and training has assumed new importance as an underpinning to this policy 
approach, and a dual agenda must be adopted: resources should be made available at 
this level, even where countries currently struggle with the provision of basic and 
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secondary education (as in Nigeria and Pakistan, for example). 
Overall, the situation of research universities in low-income countries remains 

bleak and they are in need of rapid, effective solutions. For example, in the LAC region 
80 per cent of Ph.D. graduates are concentrated in just four countries (Argentina, Brazil, 
Chile and Mexico); average government expenditure on research in the Arab States is 
around 1.5 per cent, compared with 2.5 per cent in OECD Member countries — or, 
more starkly, 0.9 per cent in Egypt compared to 18 per cent in Japan (Ramirez, 2008; 
El-Kaffass, 2007). Even the poorest nations require research capacity, or access to 
research findings, to progress; and so it could be argued that support for the principle of 
a research university in these contexts is more urgent than ever before. Reaching this 
goal, and maintaining the quality and relevance of these essential institutions, requires 
national commitment and must remain a major objective for international cooperation in 
the years ahead. 
 
Challenges Facing Research and Innovation in Science Education  

Industrialized countries are giving emphasis to research and innovation in 
science education but, some non industrial countries are not able to succeed, because of 
deficiencies such as curriculum, inadequate resources, shortages, not making use of 
research findings, etc. The rapidly changing socio-political conditions and attendant 
contradictory educational policies, Lack of adequate textbooks, reading difficulty of the 
textbooks, Lack of co-operation between school administrators, Overcrowded 
classroom, laboratory and arranging the time table, Lack of motivations among the 
teachers, The use of archaic teaching methods, Poor implementation procedures, Lack 
of clear-cut goals, Prevalence of superstitious beliefs, The general lack of reinforcing 
home environment, Labour shortages, The lack of scientific and technologically 
qualified staff, Inadequate national policies, Inadequate problem diagnosis, Lack of 
skilled curriculum developers, Ineffective planning, Economic uncertainty, Enrolments 
rising faster than national income, Educational expenditures per child have declined to 
levels below standard  (Altbach, Davis, Elsman, et al, 1989). The social and economic 
growth of the developed countries is dependent on an essential emphasis on education, 
science, and technology. The basic problems of developing countries therefore, are the 
weak educational and scientific infrastructure, and a lack of appreciation of the 
importance of science as an essential ingredient of economical and social development. 
As such science education in developing countries is influenced by complex factors that 
have their roots in commercialization, general funding, and human population growth 
(David, 2009). Inadequate scientific infrastructure is a critical factor which creates 
strong barriers to the path of advancement in developing countries. The critical size of 
human resources and infrastructure, and the amount of investments in these areas, 
illustrates how science and technology are of neglected importance in developing 
countries. Industries and universities in a developing country like Turkey face shortages 
of researchers-10 for every 100,000 of population compared with 280 in US, 240 in 
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Japan, 150 in Germany, 140 in the UK. In 1984, non-defence research expenditures in 
Turkey were 0.20% of GNP, while in the US they were 2.74%, 2.65%in Japan, and 2.54 
%in Germany. Thus, developing countries have principal shortcomings in their funding 
and supporting scientific infrastructure (David, 2009). Another indicator of how science 
is of neglected importance in developing countries is that most of these countries fail to 
stress that, for long term effectiveness, technology transfer should always be 
accompanied by science transfer. The Challenges Facing Science Education in 
Developing Countries and the Way Forward based upon the rapid advances and 
accumulation of scientific knowledge in various related areas (Kahn, 2008).  

Shortage of qualified teachers each student need to have access to highly 
qualified teachers. And yet, in the areas of mathematics and science, such teachers seem 
to be in short supply. This challenge has become so severe that some countries are 
importing qualified teachers from other nations. “The strongest influence on the 
performance of students in a class is whether they have a teacher with a bachelor’s 
degree in the subject they teach.” Getting students through college in the sciences and 
engineering is a challenge that affects the pool of qualified teachers. The need to 
encourage teachers to work in the sciences must cut across all those interested in a 
future in education (David, 2009).  

Inadequate teaching and learning materials Hands-on science education seems 
to be in short supply in our schools. Science instruction at all in the heart of developing 
countries’ technology enclave should be taken as a serious wake-up call. Even in classes 
where science is being taught, too much of it seems limited to lectures based on 
textbooks. The major benefit of doing actual experiments comes from observing those 
inevitable Variations in experimental results from those predicted by theory. 
Experiments also allow students to observe nonintuitive phenomena they can then study 
in the course of resolving the gap between their intuition and the underlying physics or 
chemistry of an experiment. In this setting, a well-equipped laboratory can take 
advantage of versatile probe-ware and handheld devices to capture real data that can be 
transferred to a computer for further analysis. In other words, students benefit when 
they do science, not just learn about science (David, 2009).  

Lack of adequate practical exposure It seems that too much science instruction 
is based on imparting a body of knowledge to the students and then having them apply 
this knowledge to some pre-defined problems (complete with answers in the teacher's 
edition of the text!) The process of having students explore new questions on their own 
falls outside most State standards, and thus gets left out of the curriculum. Students are 
expected to use a foundational knowledge of a field as a springboard to asking (and 
answering) their own questions. To start with, this is what real scientists do – they spend 
their lives answering questions that they ask of themselves. This is a move to a more 
student-directed approach which in turn promotes acquisition of scientific skills. To 
start with, there is still a need for basic knowledge to be shared. The challenge comes in 
finding the place for teachers to stop lecturing and to open the class up to student 
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designed projects based on questions they ask themselves. To assist in this process, 
there is a rubric students can apply to their own questions to evaluate if they are worth 
spending time on to answer (David, 2009).  

Curriculum deficiencies It should be noted that there are many factors that have 
a negative effect on curriculum implementation, it has been observed that, the nation’s 
economy plays a vital role in as far as the implementation of the curriculum is 
concerned. The availability of all resources required in the education system to facilitate 
effective teaching and learning processes depend on the money available. To a larger 
extent the challenges facing science education in developing countries and the way 
forward even the learners well-being in terms of good health and nutrition are also 
determined by the nation’s economy (Okello and Kagoiren,1996). In addition, Weaver 
(1964) as cited in Ogunniyi (1986) remarked that in the Western region of Nigeria 
“...the type of science education could not prepare students adequately for future careers 
in science”. Most developing countries spend a lot of money on their education systems 
but their poor planning and implementation procedures prevent their development. The 
scientists of developing countries publish their findings in international journals because 
international journals provide them with more prestige than their local journals, and 
consequently their developments in science stay abroad and they cannot benefit from 
them (Altbach et. al., 1989).  
 
The Way Forward  

Science education is recognized as a key force for modernization and 
development. This has caused an increase in the demand for its access, accompanied by 
a number of challenges. The quality of science education is influenced by socio–
cultural, academic, economic, policy, political and administrative factors all of which 
are inextricably interwoven.  

Indeed, most of the developing countries do not realize that their situation can 
only be rectified with the infusion of modern science, research and innovation into their 
societies. Although some of the developing countries are aware of the importance of 
science and technology, this awareness does not necessarily make it easy to develop, 
and popularize science. In order to make a realistic plan, not only a vision, but also 
research and innovations should be implemented.  

After identifying the kind of research – impactful, solution-driven, industry-
based – how is on going to drive them? On individual or collaborative basis? A 
university should be known for something; so one look at those universities or 
individuals that have something in common with respect to the drive one wants for the 
economy can be ascertained. For instance, one may want to drive issues of security, 
power/energy, transportation, environment, manufacturing in different areas like 
textiles, so one begins to form research clusters that will work in those areas. Next, what 
facilities should be in place to undertake these researches? 
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The institutions for scientific education and research must have professors, 
well-equipped laboratories, modern libraries and archives as these constitute the 
minimum requirements of a scientific infrastructure any developing country must have. 
In order to establish this infrastructure then, the support and funding for universities 
should be increased. The science policy in a developing country should be determined 
in collaboration with the government, universities and industry. This collaboration 
should take into account technological needs, resources and practices. For this purpose, 
government efforts must be addressed to establish an industry-university cooperation to 
communicate technological advances to potential users. As Salam (1995) says, 
developing countries which plan to have a rapid economic growth, should first consider 
if they have provided ideal opportunities for their high-level scientists and nurtured their 
talents for the nations' well-being. Furthermore, these countries must ensure the 
economic and social well-being of their scientist and provide an attractive and well 
equipped research environment to stop their migration to countries with enriched 
scientific and social opportunities. Science education should be identified as a major 
source of economic growth and a means of addressing important social problems as 
well. In developing countries economic growth can mainly be enhanced by a science 
education. However, science can play a role in development only when the integrity of 
the whole enterprise-research institutions, universities, publications research priorities 
and emphasis and the education of creative scientists, as well as those active in science 
are preserved. Thus, the simplest strategy in developing countries is first of all, to 
increase the percentage of GNP that is to be devoted to universities and research 
institutions. Developing countries should understand the fact that perceiving investment 
in sciences as a time-consuming, wasteful and costly activity will bring further 
limitations on their economic growth. Political decision on the part of those who decide 
on the future of developing countries should take proper steps toward creating, 
mastering and utilizing the resources of science education (Salam, 1988). There should 
be effective supervision of all institutional services and facilities: the teaching process, 
medical care, water and power supply, handling power supply, handling of results and 
other records. Create more teaching space and recruit more staff so that students are put 
in small manageable groups. There is need for constructive transfer of science education 
to the local community if they are to become more efficient. The partnership may be in 
the form of knowledge networks, or transferring academic knowledge into industrial 
and socially relevant applications. (Okwakal, 2009).There is need also to regularly 
renew and design the science curriculum to make it more practical and market oriented 
to produce skilled and highly educated graduates for the private sector both at home and 
abroad instead of traditional civil services.  
 
Conclusion  

In conclusion, the social and economic growth of the developed countries is 
dependent on an essential emphasis on education, science, and technology. The basic 
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problems of developing countries therefore, are the weak educational and scientific 
infrastructure, and a lack of appreciation of the importance of science as an essential 
ingredient of economical and social development. As such science education in 
developing countries is influenced by complex factors that have their roots in 
commercialization, general funding, and human population growth. Appropriate 
policies and homebred professionals (both academic and administrative) are necessary 
for improving the quality of science education in developing countries.  
 
Recommendations  
In view of the above challenges and solutions the paper recommends the following;   
• Many innovative ideas die at the point of conception for lack of fund or capital. 
The funding of the institutions should be improved to enhance effective teaching and 
learning of science education as it is the bed rock of all other facets of development in 
the society.  
• Since teachers are considered as pivot on which achievement mechanism of any 
educational objective revolves therefore, there is need for government to embark on 
massive training and retraining of science teachers particularly at the grass root through 
in-service training, conferencing, seminar and workshops.  The government should 
provide enough infrastructural facilities through partnership with the private agencies 
who can also be good contributors.  
• Equipment are central to effective teaching and learning of science as well as 
vital in promoting the development of scientific attitudes and skills as such enough and 
well equiped laboratories should be provided particularly by the government to enhance 
effective teaching and learning of science.  
• Library with current and enough text books should be provided at all levels of 
the educational systems. Where they are not available they should be provided to give 
students opportunity to carry out research on their own and consult in case they want to 
update their knowledge.   
• In view of this, curriculum developers, adopters and implementers should be 
mindful of destructors such as these and address them adequately, in order to minimize 
the impediments to curriculum implementation in learning institutions.   
• The science policy in developing countries should be determined in 
collaboration with the government, universities and industry. This collaboration should 
take into account technological needs, resources and practices. For this purpose, 
government efforts must be addressed to establish an industry-university cooperation to 
communicate technological advances to potential users.   
• Political decision on the part of those who decide on the future of developing 
countries to take proper steps toward creating, mastering and utilizing the resources of 
science education.  
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• The proper environment for research is not yet available in Nigeria. A 
conducive environment is needed for growth and utilization of research. For this to 
happen, many things have to be considered. These include, adequate infrastructure, 
trained manpower, institutional capacity, and adequate financial support. It also 
involves motivating the entire population to adopt a science culture as a pattern of life. 
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