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Abstract

The aim of this paper is to highlight the trends in science and
technology and the need to refocus curriculum reform in Nigeria to
match with the fast moving trends. The paper also presents
management challenges of facing the trends in science and
technology as reflected curriculum reforms, development and
implementation. It was concluded that the application of science and
technology in theory, method and practice would improve the guality
and status of the society. Suggestions on the need for current
curriculum reform' and implementation in the 21% century were also
highlighted. Based on this, recommendations for effective ways of
managing scientific and technological changes and innovation in
curriculum reforms, development and implementation were proffered
in the write-up.

Introduction
A society needs to preserve its culture and also move along within the contexts of other

nations. Science and technology are needed to assist in the presentation and growth of the societal
needs and aspiration. An effective curriculum therefore, should be subjected to modification and
change in order to move the society along according to its growth and aspiration. On the influence of
science and technology on the growth of any nation, STAN (2001), opined that the relationship
between science and technology is that technology represents the practical applications of theoretical
understanding arrived at by science. Technology is a patterned way behaviour characteristic of any
group people. Thus, includes people's attitude, knowledge and skills designed to solve their problems.
Also ways of building their houses, dressing marriage and all other useful dynamic occupations
required for human comfort and survival. The systematic study of these skills and occupations
utilizing the scientific method to arrive at logical solutions to practical problems leads to modern
technology, (Gbamanja 2001). In respect to these, any given society has element of science and
technology. The society needs some forms of reformation and change according to the constant
growth in science has element of science and technology. Only effective curriculum can do these
reformations and changes in the society. Curriculum reform and change involve the following:

Identifying the growing needs and aspiration of the society.

Evaluating of the existing curriculum to see whether it should be modified, changed or

scrapped in respect of the needs, aspiration and development of the society.

Designing strategies to modify, change, terminate or develop new curriculum.

Implementing the reformed curriculum.

ICT, Internet and Globalization.

Curriculum Reforms as a Reflection of Trends in Science and Technology

The development of education and curriculum reform follow the pattern of human history,
societal changes and scientific and technological innovations. Science and technological changes
became prominent in the educational development during the period of industrial revolution. This was the
age that brought about a number of changes and development in the society. The curriculum was
changed and patterned to meet the needs of the society. The development of science helped the
development of mass- community. With science and technology, the invention of radio and other
electronic materials surfaced. This affects the communication systems and styles of the society.
Therefore, the curriculum was reviewed and modified to suit the patter of the needed at this stage.
Teachers, became more professionally trained. Modern teaching approaches emerged, researchers in
human learning and communication strategies improved. Language laboratories, science laboratories,
motion pictures, films, slides and photographs became instructional tools. Lessons plans and
instructional modes and packages were developed planned excursion are field trips were applied to
teaching and learning. New methods, etc emerged. These brought about continuous curriculum
changes and reformed at all levels of education.

The Computer Age (Presenter Era)



According to Dike (1985), mankind is passing through a profound mutation caused by three
explosive factors, the increase in population, the speed at which certain knowledge becomes outdated
and political emancipation. In support of this NTI (1990), pointed out that science and technology,
which emerged during industrial age, were improved and developed in the computer age. In the basic
sense, computer is an electronic device that accepts data and processes it according to a pre-defined
set of instruction then stores or outputs it as information. Computer was invented as a result of a
search for new and improved ways of managing data. Data, when stored on a paper or materials were
found to occupy a lot of space, hence the need for a better and more concise way of managing such data.
With the use of computers managing school records is made easier and faster (Uche 2002). With the
advance of computer technology, educators are feeling pressured to use computers in the
classrooms. Some parents are demanding changes in the curriculum. They want computer technology to
be integrated into the curriculum so that their children will be ready to meet the challenges of an
information society once they graduate. Means and Olson (1994), Schwarz (1996) and the U. S.
Congress (1995), have shown that, although computers are generally available in schools, a
substantial number of teachers are either not using computers as tools for teaching, or the use of
computers is at low level (e.g. word processing).

Nigerian educational reforms have also stressed the use of computer technology available and
used in schools during the 32" ministerial council meeting of the National Council on Education in
1987, the Federal Government of Nigeria decided to introduce computer education into the nation's
secondary school, to bring about a computer literate society in Nigeria by mid-1990s and to enable
present school children to appreciate and use the computer in various aspects of life and in future
employment. (Report on National Committee on Computer Education, 1988). According to the
National Computer Policy (1988), the first objective is to ensure that the general populace appreciates the
impact of information and computer technology on today's society, the importance of its effective use,
and the technologies that process, manage, and communicate the information. The second general
objective is to ensure that the people of Nigeria will know how to use and program computers and their
history, and to appreciate the economic, social and psychological impact of the computer. The
modalities and the strategies for achieving the stated objectives include: training teachers and
associated personnel, hardware facilities, curriculum development, software developments and
evaluation, maintenance of hardware and peripherals. Furthermore, in order to adequately respond to
the changing needs of the schools, it is necessary for the Ministry of Education, curriculum developers
and teacher trainers to understand existing practice as compared to national goals. Since the computer
usage has made a great impact on both curriculum development and implementation especially in the
areas of information generation, are processing, storage and retrieval. Computer education has
presently been induced in our school curriculum.

The Era of Information and Communication Technology

Information has come to stay as a veritable resource in management of organizations. The
possession of information and the ability to handle them well gives the possessor power and influence
over and above the authority he may be legally vested with (UNESCO, 1980). In fact, it has been
established that power and influence flow to those who know more and have access to better
information (Longe and Agabi, 1990). This is why many managers have held the view that
contemporary managers would not be achieving meaningful progress in the management of complex
organizations such as education without a strong information system support. It is not surprising then
that (Yusuf 2005), maintains that modern organizations' ability to achieve results and the decision
making efficacy of contemporary managers is no longer dependent on just the quality of the manager,
but more importantly is a function of the quality of information channels feeding and transmitting
their actions. The term Information and Communication Technology (ICT) evolved from Information
Technology (IT) when the processing of information with electronic technology integrated with
telecommunications technology.

The global information explosion and greater quest for information have made the adoption of
ICT eminent to enhance access and management of this enormous information. Schools generate a lot of
information, which are disseminated to parents, students, policy planners and the general public towards
the development of the contemporary society. Schools also require information from outside the
immediate environment and beyond to enable them function effectively. Thus, ICT is very important
for the generation of quality information and management of that information required for
decision-making as the school administrators and other members of the school community engage in their
daily administrative and academic activities in implementing the reforms in curriculum.



Internet and Curriculum Development

The increasing level of information technological innovation with the global fascination in the
internet has resulted to increasing demand for the integration of Internet technology into education
especially higher education. Thus, the use of Internet in teaching, researching and administrative
management in the universities is rapidly increasing. The Internet is a computer network made up of
thousands of networks worldwide. It is an electronic, a rich, multi-layered, complex and
ever-changing textual environment (Jagboro, 2003). The Internet provides several opportunities for
educational activities. It is a mechanism for information dissemination and a medium for collaborative
interaction between individuals and their computers irrespective of their geographical location, which is
made possible by a variety of access protocols (Rafi, 2002). Content created on the Internet ranges from
simple e-mail messages to sophisticated 'documents' (sites) incorporating sounds, images and words.
(Evans, 1996; Jack, 2002). The Internet is a 'live’, constantly 'moving,' theoretically borderless,
potentially infinite space for the production and circulation of information. The Internet is arguably one of
the most significant technological developments of the 21° century.

There are different services that can be carried on the Internet. For instance, the greatest
importance for many subscribers to online services, is e-mail which allows computer users locally and
worldwide to exchange messages via mailbox address to which messages are sent (Nentwich, 2006).
Computer between Nations have allowed a new form of correspondence to evolve and this, though
seldom noticed, has changes people's daily lives the world over. School personnel, both staff and
students, now send more words to others, more often than ever before. While the administration of the
school system has contributed to an increase in 'busy work' of all kinds (including memoranda and
correspondence and personnel management), e-mail seems to have increased the effects of this trend.
E-mail has become a seemingly indispensable part of people's lives, and the correspondence by post
seems tedious and slow by comparison. E-mail has become an internet-based electronic and a
convenient substitute for the conventional post office, because it removes previous barriers of location and
distance, reduces some of perceived burdens of the old paper and post systems, it is a big relief. Even
children in primary schools can create their own e-mail address and communicate with other children in
other parts of the world in any matter at all with or without the assistance of the teachers.

The Internet is fast becoming a major site for commercial activity, and many corporate
organizations now advertise their goods and services - and sometimes sell them, either as one wing of a
larger operation or as their sole form of business activity - in cyberspace. Educational institutions now
advertise their programmes, admission forms, registrations and even payment on-line. In higher
education, access to Internet usage is also increasing at a rapid rate. Its different uses range from
research, distance education, assignments, admission process, registration, publicity and
commercialization to personnel functions (Yusuf, 2005; Uche, 2006). Thus, any nation's curriculum
development that does not take cognizance of these information management e-devices and
incorporate it in the teaching and learning process will not go far in the global competitiveness.

Globalization and Implementation of Curriculum Reforms

Computer, ICT, Internet, e-mail and other electronic communication device have the world a
global village. Today globalization is a technological change and innovation phenomenon in countries
worldwide. Globalization is worldwide technological, political and cultural exchange brought about by
modern communication, transportation and legal infrastructure as well as political choice to
consciously open cross-border links in international trade and finance. (Amakiri, 2006; IMF, The
World Bank). It is a term used to describe how human beings are becoming intertwined with each other
around the world economically, politically and culturally. Although these links are not new, they are now
more pre-eminent than ever. Notably, globalization is the freedom and ability of individual, firms and
institutions to initiate voluntary economic transactions with residents of other countries (The World
Bank). Globalization has produced recent developments within science and technology and it
encompasses four aspects. These aspects include trade, capital movements, movement of people,
and the spread of knowledge and technology (Jyoha, 2006). Thus, globalization has been viewed by
many as the future for world economic development. Globalization offers extensive opportunities for
worldwide development. Human scientific innovation and technological progress has increased
integration of new and the world to (he movement of people in relation to labour and knowledge, which
also relates to technology across international borders. Globalization, has also encompassed broader
cultural, political, and environmental dimensions, which have been affected by the increasing integration
of technology. Those who have greater opportunities from globalization have access to capital flows,
technology, cheaper imports, and larger export markets. Globalization is a historical process, in which



our human ancestors moved from Africa to spread all over the globe. This process has developed into a
human effort and desire to improve one's life through the use of technology and interdependence. Also,
these people have traveled all over the world in order to exchange their ideas, customs and products
within new lands. This adaptation of outside influence from other lands has been expressed within
many areas of human life. However, the increasing integration of globalization in our world has
enriched some of our lives but has also created new problems. New solutions need to be developed in
order to create better opportunities, a cleaner and safer living environment, and improved
socio-economic conditions.

In education, globalization is highly relevant in the area of alternative funding, infrastructural
development and empowerment of students for self-reliant and to enable them face the global
competition favorably. Thus for education to remain relevant and valuable to the national
development and sustainability, the curriculum reforms and development should target certain
subjects as entrepreneurship, tourism, civic and legal education to equip students economically,
politically and legally as they come out of school. Globalization, has also increased greatly the
number of schools, students and invariably the services rendered by schools. Educational managers,
planners and providers require business skills that will enable them vibrantly apply alternative
strategies for funding education, which includes curriculum implementation in the face of national

economic depression.

Management Challenges of Science and Technology in the Implementation of Curriculum Reforms
The effects and outcomes of science and technology in curriculum development
will definitely pose some challenges to the school managers as they try to implement the curriculum at
the operational levels of the schools. For instant, Making the Reforms and Implementation Student
Centered and Student Friendly: The era of
science and technology, which has resulted to the use of computer and other electronic devices,
require practical activities and involvement on the part of the students. Thus, this shows a clear need
for new instructional strategies based on a constructivist model of learning, practice remains rooted in
behaviorist theory and rote methods of learning (Marvin 1995). Reforms under technology age
demands teaching and learning, which must be based on instruction that emphasizes engaged learning,
in which students create meaning from their own experiences.
Selling the New Ideas to the Teachers: Making the teachers knowledgeable about and committed to the
implementation of the reforms since no set of standards will succeed without the understanding and
support of classroom teachers, there may be need to expose the teachers to the new technologies,
approaches and strategies. There are many new technological ideas, devices and product that the
schools may have to spend more resources in training and development of the teaching personnel for
them to measure up with the fast ever changing curriculum.

Involving the Stakeholders at the Planning Stage (particularly the teachers and students): Successful
change requires careful planning and the interests of all stakeholders need to be accommodated.
Reforms must be carefully explained and demonstrated to parents, so that they will understand and
accept changes in methodology and content organization. Teacher acceptance is critical and
experience shows that teachers seldom adopt changes that are implemented from the top to down.
Policymakers need to realize that systematic reform takes time and resources, Students are the most
important stakeholders, and all change must increase the likelihood of their success. Successful
implementation of science standards is impossible without considering the professional development
needs of teachers and administrators and ensuring that they have the requisite skills, knowledge, time and
resources to implement the reforms. However, the greatest error would be to go forward with reforms
assuming that both teachers and administrators accept the recommended changes and the relationship
between the new science standards and the reforms themselves. Administrative Role in Adaptability,
flexibility and Stability: As the society becomes more sophisticated and complex due to science and
technology outcomes, the role of educational management to adapt to the environment increases.
The explosion of school population and information will require adjustment in the provision of facilities
for schooling.

Funding: Unfortunately this tremendous increase in the school population and services has not been
matched with a commensurate increase in financial and infrastructure provisions for the schools. In this
situation, it is expected that the quality will drop as the facilities as well as the teachers meant for few will
be stretched to cover many. Thus, the school administrator is expected to plan for alternative sources to
fund some school programmes. Globalization, Internet connectivity and other ICT devices are his or her
valuable assets in this aspect.



Training and Teacher Development: The society as Ukeje et al (1992), observed is in a state of continual
change with one change leading to another or even generating another. As a result, the old learning
quickly gets obsolete, irrelevant or inadequate. As the environment changes the people quickly adjust
to adapt to it in order to achieve equilibrium and this automatically make curriculum reform eminent. This
leads to new skills, methods, new attitudes, new beliefs, new materials and equipment. Thus, retraining
and teacher development becomes very necessary. Teacher development programmes refers to activities
that are designed for teachers, on the job with a view to improving their professional knowledge and
skills. These include any deliberate activities that teachers engage in during their service years in order to
contribute to the improvement of their job performance.

Recommendations
Based on the identified effects and challenges of science and technology in curriculum
reforms, development and implementation, the following recommendations are proffered:
L Sincere effort structural, political and management will power on the part of educational
providers to encourage school staff and students in the use of science and technology
products in school system.

2. There should be opportunity to learn and use the new technologies, and to understand
which tools are best suited for which task.
3. There is need for physical interconnectivity, continuous training of staff and students on

usage of Internet, ICT and other e-devices to ensure general acceptability, effective and
speedy adoption and full utilization of ICT facilities and services by the various members
of the school community.

4. In proving science and technology product, care should be taken to ensure that disability,
language and gender do not for barriers to equal access to the facilities. '

5. Involvement of those who will be directly concerned with the implementation of
curriculum reforms at the planning stage.

6. Steps should be taken to computerize most schools' administrative and instructional
procedures. Make the curriculum reforms student friendly.

7. Above all, adding computer studies examinations in Junior  School
Certificate
Examinations as well as Senior School Certificate Examinations will catalyze serious
commitment.

Conclusion

The application of science and technology in theory, method and practice will improve the
quality and status of the society. The use of science and technological materials helps to spread up the rate
of learning assimilation and memory retention. The societal demands and needs are changing due to
integration and greater awareness. For education to remain relevant in the ever changing and
sophisticated, complex times there is need for refocusing and re-engineering of the curriculum to
equip our children with the necessary skills and empowerment to face the global competition as they come
out of school. With these values and needs, the Universal Basic Education (UBE), which has recently
been introduced in Nigeria, is an innovation to curriculum and educational system. This is the period the
school administrators need to apply all the sound management principles for continuous and holistic
improvement of the school system.
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