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PREFACE

The 21st-century education is about giving students the skills they need to succeed in this new
world and helping them develop the confidence to practice those skills. With so much
information readily available to them, the 21st-century skills focus more on making sense of
that information, sharing and using it in smart ways. There are several reasons for questioning
how well the current school curriculum is equipping students for life and work in the 21st
Century.

The 21st-century curriculum also suggests “abandonment of textbook-driven knowledge,
teacher-centered mode of instruction, paper and pencil schooling”. It means a new way of
understanding the concept of “knowledge” and a new definition of the “educated person”.
Consequently, a new way of designing and delivering the curriculum is required. The twenty-
first-century curriculum is: “interdisciplinary, project-based, and research-driven. It is connected
to the community — local, state, national and global.

Hence, the theme of this conference is apt and provides opportunities where experts brainstorm
so that international communities can benefit from one another and also respond to curriculum
issues in science and technology education in the 21st century. Curriculum issues are capable of
enhancing quality teaching and learning process. It is worthy to note that, the implementation
of the 21st-century curriculum would have a greater influence on the quality of manpower
injected into the labour market which may determine the economic growth of any nation.

The theme and sub-themes of this conference, “Curriculum Issues in Science and Technology
Education in the 21st Century” are based on the prevailing situation of poor quality education in
developing nations. I am sure this conference has provided an avenue for researchers and
educators to share their ideas on the 21st-century curriculum issues that can enhance quality
education and self-reliance in underdeveloped and developing nations across the world. I hope
the theme and sub-themes meet the needs of the stakeholders in education.

The sub-themes are:

e Curriculum Issues and Security Challenges

e Curriculum Issues and Labour Market Demands

e Curriculum Issues and Advancement in Science Education

e Curriculum Issues and Innovations in Technology Education

e Curriculum Issues and Industrial Demands

e Curriculum Issues and Health Demands

e Curriculum Issues in Language and Information Communication and Technology

e Curriculum Issues and Innovations in Special Education

e Curriculum Issues in Agricultural Science and Food Security

e Curriculum Issues in Entrepreneurial Education

The Local Organizing Committee is thankful to the participants of this year’s conference for their
contributions.
God bless you all.

Prof. Gambari, Amosalsiaka
LOC Chairman/Editor
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PROTOCOL

It is with profound gratitude to Almighty God that I welcome you all, on behalf of staff and
students of the School of Science and Technology Education. I appreciate the Vice-Chancellor
and his management family team for their continued support and good will to the school.

Distinguished guest, ladies and gentlemen, permit me to specially welcome a man carefully
chosen and singled out for the Keynote Address for this conference. He is a man of impeccable
track record, both in academic and service. He is Professor Geoffrey Lautenback, from
University of Johannesburg South Africa. He is a professor of Learning Technology. He shares a
great interest in the Conference Theme. I also want to welcome an erudite scholar and
professor of TVET, Professor Simon Medugu Yalams Director Human Resource Development,
Abubakar Tafawa Balewa University (ATBU) Bauchi who will give the lead paper.

We equally want to welcome our distinguished guest who have honoured our invitation to be
part of this great occasion, to all our participants who have travelled from different Universities
and other academic institutions in Nigeria and overseas, we appreciate you all for your interest
in our conference. I want to specially congratulate the conference organizing committee
members for a successful and diligent planning that have brought this large gathering of
International and National experts who will be deliberating and sharing knowledge on issues
that will be raised in the course of this conference.

Science and technology have been identified as the key driver for national and socio-economic
development of any nation because of it's cross cutting-edge impact. This is because for the
past hundred 100 years we have experienced the greatest social and scientific advances in the
world system. Since the industrial revolution of the 18" century. We have learned to
communicate by means never even thought of or imagined before this century. The integration
of technologies and systems have allowed for the creation of inventions that have carried us to
the moon, brought the world’s images into our homes by the flick of a switch. These are all due
to the vision and the knowledge of people using Science and Technology to control the
<<Human-made world>> and improve their surroundings.

Although Nigeria as a nation is making some reasonable contribution to the development of
Science and Technology we still as a nation have a long way to go. Our snail speed in the area
of Science and Technology have actually been blamed on the nature and type of curriculum we
operate. Curriculum is the medium through which educational institutions seek to translate the
societal values into concrete realities.
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Curriculum is central to education at all levels in the world. It is indeed an instruments for
possible education. Curriculum is defined as the heartthrob of development and progress. As
education is central to the society so is curriculum the heart of and life wire of education (Alade,
2006). The implication of this is that, as no society can rise beyond the level of her educational
system so it is that no society can develop, grow in any ramification beyond the content of her
curriculum. The content of our science and technology curriculum determines how well we can
develop scientifically, industrially and economically. Our ability to join the committee of nations
is hinged on the content of our curriculum.

Meanwhile Mkpa (2010) have described the present curriculum of science and technology in
both primary and secondary schools in Nigeria as inadequate, shallow, obsolete and incapable
of responding to the present challenges of technological needs of Nigerian populace. He said
the present curriculum is incapable of producing for the nation quality of youths with the right
orientations capable of salvaging the nation from adverse economic effects of inadequate
production of goods and services.

Some of these defects boarders on contents and organization of body of knowledge to be
taught. The contents are a combination of dejointed topics in each of the science subjects with
no unifying concepts to make teaching and learning easily attainable. The general science and
basic technology taught at the lower classes of the secondary schools are just mere selection of
some topics so selected. For example, the curriculum of science and technology of several
developed nations of the world are integrated however, that is not the case with us in Nigeria
as various curricular are pursued on a subject basis; they are no elements of vertical and
horizontal integration. Again, the curriculum of science and technology at the senior secondary
level do not appear to meet the needs of the society which the school serve. No evidence of
any proper scientific skills and altitude acquired by the student.

The problem of the curriculum of science and technology education in Nigeria is not only
bedeviled by the matter of content and organization but according to Atsumbe 2016 the
following critical areas that make up for a functional and dynamic curriculum are begging for
attention. For example:
e Obsolete, outdated and irrelevant curriculum
Inadequate and unqualified science and technology teachers
Obsolete instructional and pedagogical approaches
Poor study environment
Dilapidated school infrastructures
Poor funding of science and technology programmes
Poor curriculum implementation and evaluation
It is important to plead with all of us scholars that the following issues must be addressed and
answers must be provided before we leave this conference. This is because they are curriculum
related problems.
Climate Change
Energy Shortage
HIV/AID Pandemic
Food Security
ICT Challenges
Modern Instructional Approaches
Reality of poverty in Nigeria
Pg. Vill CURRICULUM ISSUES IN SCIENCE AND TECHNOLOGY EDUCATION IN THE 21ST CENTURY
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» And unemployment to mention but a few
How can we overcome these challenges? It is my hope and believe that this conference will
provide relevant answers that will deal with curriculum issues in the 21st century. I therefore
plead with us to use this conference as a platform to come up with a strong communique that
will be a spring board for addressing the myriads of problems facing us as a nation.

Mr. Chairman, distinguished ladies and gentlemen, once again let me express my unconditional
gratitude to my dynamic Vice-Chancellor, key note speakers, lead paper presenter, all invited
guest, for finding time amidst your high schedule to honour our invitation.

To all our participants, I wish you successful deliberations at the plenary. Please avail
yourselves of the natural beauty of our two campuses and feel at home while in Minna the
capital of Niger State. (The Power State)

Distinguish ladies and gentlemen, thank you for your rapt attention and God bless you.
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A SPEECH PRESENTED
BY
THE VICE-CHANCELLOR, PROFESSOR ABDULLAHI BALA

AT THE OPENING CEREMONY OF THE
7TH INTERNATIONAL CONFERENCE OF THE SCHOOL OF SCIENCE AND TECHNOLOGY
EDUCATION (STE), FEDERAL UNIVERSITY OF TECHNOLOGY, MINNA
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Protocols:

The Deputy Vice Chancellor,

The Registrar

The Keynote Speaker, Prof. Geoffrey Lautenbach (University of Johannesburg)
Lead Paper Presenter, Prof. Simon M. Yalams (ATBU Bauchi)

Deans, Directors and Heads of Department here present

Ladies and Gentlemen

It is my honour and pleasure, on behalf of the Governing Council, Management, Staff and
Students of this prestigious citadel of learning, to welcome you to the 7th International
Conference of the School of Science and Technology Education, Federal University of
Technology, Minna.

The world is evolving, and a newset of skills have emerged which have helped us develop
solutions to problems that were once considered to be impossible to resolve. However, to
successfully thrive in today’s society, a set of skills have emerged which are required for
success.

Identifying the skills most needed to drive innovations and success in the 21% century is at the
forefront of public discourse globally. These skills which are referred to as 21%century skills
empower individuals and nations to compete favourably in the global market. These skills
include;

e Ability to think critically and creatively
Ability to collaborate and work in teams
Oral and written communication skills
Adaptability and flexibility
Others are digital literacy; ICT literacy, computer literacy, and Media literacy, among
others.
To help learners acquire these critical skills, there is the need for a paradigm shift from the
traditional curriculum (where learning is teacher-centered and emphasis on lower thinking skills)
to the 21%-century science and technology education curriculum. The higher institution,
especially the university, will lose their relevance if they do not evolve research, teaching and
learning that could align with the present realities in our society.
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In today’s knowledge-based economies, science and technology education are vital
prerequisites to address the full range of issues bedeviling our society such as poverty, health
issues, banditry, kidnapping and unemployment, among others. Therefore, if nations especially
developing countries like Nigeria pay lip service with the issue of adequate investment in
science and technology education, then the quest for food security, self-reliance and
sustainable development will be a mirage.

May I observe that there is a marked difference between the 21% century and a few decades
ago. For instance, in today’s scenario, economy is global, and the marketing barriers between
countries are broken by technology, thus making the world a global village. Nevertheless,
before the advent of the 21* century, the economy and market were not global but restricted
by territories. Developed nations such as UK, China, Canada, Finland, United States and many
other countries have taken advantage of the global nature of the world to identify their national
priorities and are investing strategically to grow and sustain their developments. It is important
to note that there are several fundamental factors common among the developed nation. Two
of these factors stand out: Quality and meaningful learning of science and technology education
at all levels of education and the use of scientific and technological knowledge for wealth
creation. Therefore, it is logical to conclude that the sure way to reduce the gap between
developed and developing countries is to prioritise and invest meaningfully in science and
technological education.

Consequently, the theme of this conference "CURRICULUM ISSUES IN SCIENCE AND
TECHNOLOGY EDUCATION IN THE 21ST CENTURY" is both appropriate and timely. The
theme of this conference clearly shows that the status quo in terms of classroom instructional
practices cannot remain if the aim of teaching for the 21* century is to be achieved. A glance at
the Subthemes of this conference shows a range of contemporary educational issues from;
curricular issues and labour demands, security challenges, agricultural science and
food security, among others. The necessity to reflect on these different perspectives stress
the relationship between science, technology, mathematics and engineering and society.
Therefore, the subthemes of the presentation planned for the next few days reveal amazing
diversities and will promote a broad range of scholarly discourse among participants.

In view of the chosen theme and sub-themes of this conference, there is no gainsaying that in
an evolving global society, it is imperious that educational curricular must be restructured not
only to help students master subject content knowledge but the competencies and skills
required to prepare individuals for life and work for the 21% century and beyond(Partnership for
21st Century Learning, 2015). Consequently, this conference has provided the opportunity for
constructive discussion about re-engineering science and technology curriculum for a more
sustainable and economic viable society.

I personally believe that there is a need for more research and policy adjustment in science and
technology education to ensure that we align our investment with our natural interest and
goals. We need to focus on important areas such as STEM Education so that we can make a
huge difference for ourselves and the changing world by investing strategically. Our society is
confronted with the issues of climate change, poverty, unemployment, food supply, banditry,
among others. Our ability to provide a solution to these problems is enshrined in scientific and
technological knowledge and discovery. It is our task, therefore, to nurture and prepare future
generations with competencies and skills in STEM education to respond appropriately to these

pg. X1 CURRICULUM ISSUES IN SCIENCE AND TECHNOLOGY EDUCATION IN THE 21ST CENTURY



7th International Conference of School of Science and Technology Education (SSTE)

issues. The government must, as a matter of urgency, design policies that will promote best
practices in STEM education, engage in aggressive training and retraining of teachers in
innovative curriculum relevant to the 21%-century and increase funding of education.

Ladies and gentile men, an international conference like this provides a crucial opportunity for
researchers, policymakers and other educational stakeholders to share experiences. I am
thankful to the many experts who have come to share their knowledge and experiences in this
special conference. I also welcome the government representatives, captains of industry and
members of Non-Governmental Organizations (NGOs) who have joined us. I am sure you will
have a fruitful and rewarding discourse in the next few days.

Before I conclude may I cease this opportunity to congratulate the Dean School of Science and
Science Education, Heads of Department and the Local Organising Committee for putting
together this conference. Please, let end this speech by wishing you a pleasant and conference
participation.

Thank you for listening.
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Abstract

This paper explores global trends in education generally and how these impact on the TVET and
Science Education development in Nigeria. The paper pays particular attention to issues that
relates to the curriculum, the 2I% century learners and the requisite teachers and the
competencies required for these categories of learners in the digital age. The paper argues that,
some reforms in especially the curriculum of TVET and Science Education are required in order
to make them more attractive and globally competitive. Some of the contemporary ingredients
needed to be injected in the curriculum to make it viable in this generation includes practices
such as the Competency-Based approach, the Problem-Based (PBL), the Greening TVET, and
the Integrated STEM modalities among others. The paper concluded with a strong call for
action on the part of all TVET and Science Education stakeholders in Nigeria.

Introduction

"...0n these issues of Transforming TVET in Africa, we shall not stop saying it... —
Yalams (2019)”

Good morning ladies and gentlemen, this is the second time this year, I am opportune to speak
as a leader paper presenter on curriculum issues relating to TVET in Nigeria. The first was at
the Association of Vocational and Technical Educators of Nigeria (AVTEN) in Ebonyi State
University, in July, 2019. From these presentations, I have discovered that, something
fundamentally needs to be done on curriculum in the educational system of Nigeria. But first to
the management of this University and particularly the leadership of the School of Science and
Technology Education (SSTE), I am highly elated for being considered for the second time in its
International Conference series to deliver a lead paper. Again, I say thank you all for the
honour.

I have chosen to start my paper from the bottom of the theme, understanding the terms 21
century learners and teachers, their characteristics; followed by the challenges faced due to
numerous changes in the education industry globally owing to the market competitiveness.
Yalams, (2019) after a quick review of literature on TVET, posited that, the contemporary TVET
system is that type of education that prepares and equips its products with the knowledge,
attitudes and skills needed for the 21% Century world of work. This system focuses on high
quality employability skills for productivity and global competitiveness, it speaks to innovative
ideas aimed at solving problems in all fields of endeavour. Vocational Technology and Science
Education educate and empower their products with soft, employability, scientific, technological,
vocational, engineering, mathematical and entrepreneurial skills, and citizenship & lifelong
learning skills that promote national, regional and global economic growth and market
competitiveness. These are systems whose’ curriculum foster equality, ethical values and
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environmental protection among others. The teaching and learning of these core values in the
21% century require deep understand and definite contemporary approaches. But first we
probably need to be reminded on what really is this 21* century. According to Wikipedia (n.d.),
the 21% Century is the current century of the Anno Domini era or common Era, in accordance
with the Gregorian Calendar. It begun on Janauaryl, 2001, and will end on December 31, 2100.
It is the first century of the 3™ Millennium which is also synonymous with Digital Information
Technology generation. The next question would be who then are the 21* Century learners,
and what are their characteristics? Alvin Toffler (n.d.) said "The illiterate of the 21*
Century will not be those who cannot read and write but those who cannot learn,
unlearn and relearn”.

In the same vein, Mark Treadwell (n.d.) a renown Australian educationist, forecast and
cautioned against what he described as the collision of three great storms in the 21st Century,
and said “.../earning is no longer about the units or volumes of work with its versed
content, rather the focus should be on "learning how to learn” and not how much
content is learned...”. According to him, what young people need to learn in this generation
is how to be Lifelong Learners (LLL). He further stated “Teachers of this generation have far
more challenges spanning the demands, which are inclusive of those relating to the changing
curriculum, the new teaching technologies in schools, and how we can build our capacities to
meet these 21% century challenges”. Thus, the expectation of this conference is that,
participants will have deeper understanding of the real issues facing the TVET and Science
Education curriculum in this era; the requisite instructional delivery practices in the light of
current global trends; and the shift in the education industry generally, as they specifically
affect TVET and Science education in Nigeria. For any meaningful transformation to take place
in the education system, there must be a justification for it. It is common knowledge that, the
tools and the ways in which TVET and Science Education were delivered 10 - 15 years ago are
no longer the same being used for delivering them today in many developed countries. Thus,
we need to acquaint ourselves with some of these changes as they affect they aspects of
education in Nigeria.

It may interest you to note that, across the world of TVET and Science education in the
developed economies, the high sounding themes and programmes these days are those of
logical abstract thinking to diagnose problems, do research, design and implement those
solutions to the identified problems of the society often as team members, and transforming
teachers from those who impart knowledge to those who facilitate learning, innovative
manufacturing processes, robotics, mechatronics, drones technologies, rapid prototyping and
nanotechnology, 3D Printing and modelling technologies, Virtual Realities, Cloud and
Cyberspace Technologies, Big data technologies, Biometric and other security related
technologies (e-finger print and eye tracking Technologies), Climate Change/Resilient SMART
Agricultural and Biotechnologies; Computer Numerically Controlled (CNC) manufacturing
technologies, High Push/Pull Construction and Transportation technologies, Computerized
Vehicle diagnosing and repairs technologies, Unmanned automatic vehicles speed regulating
and crime detecting technologies among many others (Tapscott, 2009; and Stabback, 2016).

One would like to know what are some of the resounding themes and programmes in many of
the TVET and Science Education programmes in developing countries and Nigeria in particular?
How advanced is the technological advancement in TVET and Science Education in Nigeria?
What are some of the limiting factors to these? What is stopping our graduate and even

pg. 2 CURRICULUM ISSUES IN SCIENCE AND TECHNOLOGY EDUCATION IN THE 21ST CENTURY



7th International Conference of School of Science and Technology Education (SSTE)

undergraduate project students from taking research topics in some of these rare and very
critical areas? Instead we keep regurgitating project topics and over-flogging the already over
researched content areas. Are these part of the global best practices? The answer is definitely,
no.

Who are the 21 Century Digital Era Learners?

Studies (Gibbons, 2007; Tapscott, 2009; and Prensky, 2001) have shown that in most
developed countries students who were born roughly between 1980 and 1994 (23 or 20 years
and below) represent the first generation to grow up with this new technology and have been
characterized by their familiarity and confidence with respect to Information and
Communication Technologies (ICT/IT). They spent most of their lives surrounded by digital
communication technology. They use the Internet, text messaging, and social networking, but
primarily for social and entertainment purposes. According to Gibbons (2007) they communicate
differently and use a different written language (e.g., text and instant messages), interact and
socialize differently (e.g., via avatars in online games, Flickr and personal blogs), and of recent
they are deeply into Facebook, WhatsApp, imo, Telegraph etc. In the late 1990s, based on the
works of Tapscott (1998, 2009) and Prensky, (2001) social psychologists have indicated that
people are categorized according to the digital literacy/usage era namely: “Digital Natives”;
“"Digital Immigrants”; or “Digital Aliens”. The digital natives are those within the Net
Generations and Generation X, whereas the digital immigrants may be those within the Baby
Boomers generation. The digital aliens may be the silent generation — The Born Before
Computers (BBC) generation (Palfrey, & Gasser, 2008).

The digital era is a time of incredible technological changes, which is synonymous to
information or computer era. In the words of Rosen, (2004) cited in Gallardo-Echenique,
Marqués-Molias, Bullen, and Strijpos (2015), this era can be divided into four distinct
generations of which time holds a very different meaning for each of them. The generations
also differ in learning styles. For instance, those born before 1946 (72 years old and above)
make up the “silent generation.” Next to that is the “Baby Boomers generation”’, which is
a generation of those born between 1946 and 1964 (between 53-74 years old). Following this is
the “Generation X”, that is, a generation of those born between 1965-1980 who may be
between 37-54 years old. The next is the “ Net Generation”, which is the generation of those
born after 1980 (from 37 years and below as at today). In all these four generations, each has
different approach to technology and life which we may need to note.

The Silent Generation (born before 1946, 72 years old and above, the BBCs).

This category of people was raised without what we would call modern technology; they are
more enmeshed in their profession if they have not yet retired. To them Technology is foreign
and they have had to learn a whole new language and skill late in their careers. They defined
themselves by their career and family often took a back seat to work.

The Baby Boomers (Digital Immigrants) - (Born Between 1946 — 1964; 53-74 years
Oid)

This category of people formed the first technological generation with computers on the
horizon. They often have a single job throughout their working career, are fiercely loyal to their
job, work to live and avoid making waves. Baby Boomers learned technology after their
schooling and prefer face-to-face, process-oriented meetings. They like routines, and are
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auditory and visual learners. When Boomers get a new gadget their first step is to read the
manual.

Generation X (Digital Natives) - (Born between 1965- 1980; 37-54 Years Old)

People of this generation were the first to be computer literate. They would hold multiple jobs
with most working for up to 7 different companies. Because of their mobility they tend to
challenge the authorities rather than simply follow company directives. Work is not the most
important part of their lives and they value their personal time. They are results-oriented and
since they grew up with technology, they prefer electronic communication. They like
spontaneity, have little tolerance for time-intensive activities and feel strongly that long face-to-
face meetings are a waste of time. They want their boss to give them a job and stand back and
let them do their work. They are tactile learners. When they get a new gadget they just start
hooking up wires and pressing buttons. To them reading product manuals are for “old folks.” If
you have Gen X clients, they may prefer to communicate technologically. They will want to see
your web site before they have their initial session in your class/group. If you don’t have one
they may feel that you cannot possibly connect on their level. They will ask you immediately
for your e-mail address and if encouraged at all will send e-mail messages between class
sessions.

The Net Generation X (Digital Natives) - (Born 1980 and below; 37 Years old and
below)

People of this Generation in most developed economies are those that have been entangled
with technology from birth. They cut their teeth on computers, video games and the Internet.
The average age that they started using a computer is 3 and most sent their first e-mail before
they entered kindergarten. They live on instant messaging and communicate with friends more
on instant messenger (IM), WhatsApp, Facebook etc. than any other way. They multi-task
constantly with the average teen talking to 3 people at once on IM plus doing several other
tasks at the same time. They get bored easily and change jobs and careers often. Just like the
Gen X, the Net Generations are also tactile learners. They do just like Gen X when handed any
new gadget. They do not like wasting time on reading manuals. Generally, the details in table 1
show the main differences between the 20™ and 21 Century classrooms. (Gibbons, 2007);
Palfrey, & Gasser, (2008) and Tapscot, (2009).

Makers and Cleaners of the Classroom

According a renown scholar Nicholas Murray Butler cited in Palfrey, & Gasser, (2008) and
Tapscot, (2009, the World comprises of three kinds of people. A small group who make things
happen, a larger group who watch things happen., and the great majority who do not even
know what is happening. In the same way, in our classrooms today, these same categories of
personalities exist who contribute in making or cleaning-off/unmaking what has been made by
other leaders. Think of the Pencil Metaphor.
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Table 1: Summary of the Pencil Metaphor

The lead(ers) These people are the first to take on the technology, the early
adopters who usually document and enthusiastically share what they
have tried, warts and all.

The sharp These are the people who see what the early adopters have done,

ones willingly grab the best of it, learn from it the mistakes of others and
do great stuff with their students.

The wood These people would use the technology if someone would just give

them the gear, set it up, train them and keep it running. All they
need is help from some sharp persons and they would be doing it
too.

The Erasers These people endeavour to undo much, if not all of the work done by
the leaders. They can be destructive if not identified, carefully
managed and engaged in the classrooms.

The Ferules These people hang on tightly to what they know. They keep a strong

(hanger-on) grip on their traditional teaching practices and feel that there is not a
place for the technology in their classroom

The dead These are people who would not see any thing good in what

wood technology is doing or being used for. They are afraid of it and would
not like to be part of it no matter what. At best, you can change their
thinking and purpose to do other basic tasks but not as originally
intended. Avoid being a deadwood

Re-thinking Issues on TVET and Science Education Curriculum in Nigeria

Although in the past education generally and TVET in particular have been faced with a lot of
challenges including those of image and stigma, but due to rapid technological advancements
many developed countries are very much on top of these challenges (Majumdar, 2011).
However, in the developing economies like Nigeria, this system of education still face elements
of those challenges ranging from inadequate quality measures, to lack of development of the
type of skills that can outlast the shifts in the world of work (Yalams, 2016a). To ensure that
quality, access and purpose of TVET and indeed Science Education in the context of these shifts
are met, there is the need to carefully re-evaluate and overhaul the entire education system in
Nigeria, starting with the curriculum (Yalams, 2016b). The demand for high level skills due to
transformative nature of job and requisite industry needs is resulting into high unemployment
rate among TVET and Science Education graduates as alarmed by UNESCO-UNEVOC. The
UNESCO-UNEVOC briefer video (n.d.) states that “every day more people worldwide gain
access to basic education, and this has sparked career expectations and raised hope for better
futures amongst many young people, yet, these hopes are not satisfied”, and as such “there is
high job insecurity, skills mismatched and growing youth unemployment”. These challenges
according to UNESCO-UNEVOC, are putting increasing pressure on education systems to
provide relevant education for the world of work, and the unanswered question remains “how
do we deal with these challenges?”

In order to deal with the impact of these changes, we need to understand the real areas where
the challenges exist. Some of these, as summarised by Yalams, (2016c; 2019), include the shift
of attention now from the ‘teacher’ who is usually in front of the classroom to the “learners”
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who are usually at the back of the classroom seated passively taking notes, thus, the ‘learner-
centered’ concept. Also that, in formulating learning objectives and writing lesson plans, the
focus has now changed from ‘content-based’ to ‘performance or outcome-based. The advent of
e- Learning has revolutionized education and pulled down many barriers to learning such
barriers as distance, gender, access, and brick & mortar walls, and has created easy access via
vast availability of learning devices such that, learning no longer depend on the use of
Blackboards (BB), White Board (WB), but uses among others SMART Boards, or even ‘No Board’
(i.e. Screens of digital/mobile devices (such as Computers, Laptops, iPods, iPads, Tablets, Smart
Phones, SMART TVs among others). Today, the assessment and evaluation of learning
outcome/learner performance in TVET and Science Education have also changed in many
developed countries from knowledge or content-based assessments to Authentic/Performance-
based; also most examinations have changed from pencil-on-paper to Computer-Based Testing,
which is just starting in Nigeria. The delivery is fast changing from “Time-based Education and
Training (TBET) to Competency-Based Education and Training (CBET), and the method of
certification are also changing to National or Regional Vocational Qualifications (NVQ), which
creates the environment for recognition of prior learning, and seamless flow of the labour force
across countries and regions, thereby boosting employment opportunities among teaming
unemployed youth in those regions. The contemporary pedagogical approaches such as the
Constructivist, Problem/Project-based Learning (PBL) and several other approaches are
gradually replacing the ‘traditional lecture’ or ‘chalk and talk’ methodologies in modern
classrooms across the globe. The question here is, where are the Nigerian TVET and Science
Education systems in this continuum? Happy to note that, the NBTE has started implementing
the National Skills Qualification Framework (NSQF) in the education system. The objectives of
which include: To ensure the quality, status, relevance and availability of TVET provisions;
Reduce the complexity and ambiguity of selecting a competent person to occupational positions
by industry; provide training, assessment and certification opportunities for the formal, non-
formal and informal TVET; establish pathways and progression from non-formal and informal
short courses provided by various government agencies, NGOs and industry, to formal TVET
programmes; narrow the gaps between what TVET graduates know and and can do and the
skills and knowledge that employers say they need; and overcome limited progression
possibilities and demand for TVET that far exceeds supply (NBTE, 2018). Therefore, what one
expects to see also is the adoption of NSQF in all levels of TVET and Science Education from top
to bottom. Or on a milder scale, let the curriculum of TVET and Science Education at all levels
of education in Nigeria from Primary to tertiary be revised to inculcate the Competency-Based
approach in their contents in order to move the country forward and make it more competitive
in the global market. Still on the advances, we are also aware that, social media is now one of
the platforms for learning than many physical classrooms. This is perhaps why Harcourt, (n.d.)
in his work on Global Education Challenge indicated that, “our children receive more information
on cell phone in their pockets than in the classroom”. Virtual laboratories are gaining more
popularity, and taking the place of physical laboratories or workshops in some academic
disciplines, TVET and Science Education are gradually moving into that in other parts of the
world. Today more open-education source materials are available than in the last 5-10 years.
For instance, the Massive Open Online Courses (MOOCs) and the application of Learning
Management Systems (LMS) is revolutionizing access to education. Today as I speak, I am a
student of Open Education Resource University (OERU) studying a course on Open Education,
Copyright and Open Licensing in a Digital world. This programme is provided free by EduBits
Otagon Polytechnic, where various programmes leading to the award of transferable credits,
certificates and academic diplomas or degrees are eventually obtained online courtesy OER
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University. Also through the use of Cloud-Computing and Web-based learning systems, big
data and quantum educational materials are deposited which help learners to access at their
convenience far more than the traditional hard/printed copies. Thus, learners can complete
their assignments, store them or send to their teachers virtually for grading without any
physical or face-to-face contact with the teachers (Yalams, 2016b). The developments of digital
learning Apps and Technologies, Soft or Virtual Instructional Packages and Computer/Web-
based Software Applications for enhancing learning very much abound now than in the last five
years. Thus we can now pride of having virtual or cloud-based electronic laboratories for almost
all aspects of education. For TVET and Science Education product modelling and simulation of
the real practical instructions are being done to supplement the scarce workshop resources for
practical exercises, is this not advancement?. Medical surgery and other health services take
place using electronic/virtual technologies in developed countries in this era. We are aware of
such advances in medicine is gradually being tried in some hospitals in Africa, and Nigeria
inclusive; this is indeed a welcome development. All these therefore, must send a message to
us that, classroom teaching is not the only means through which students learn in this era, thus
whatever we should do in TVET and Science Education, the curriculum and the instructional
delivery must be sound and relevant to prepare our graduates for the competitive world of
work. Again, the I ask, at what point of the ladder is our own TVET and Science Education in
Nigeria, and what are the expectations and roles of the teachers in this transformation journey?

Teachers’ Roles in Rethinking TVET and Science Education Curriculum in Nigeria in
the 21 Century

In order for teachers in this era to be able to design a curriculum and deliver instruction in
TVET and Science Education very effectively, we need to re-tool, or acquire additional skills and
competencies. Palmer (2015) cited in Yalams (20163, b, ¢ & 2019) has enumerated 15 different
characteristics of such skills which every 21st Century teacher should possess, and these
include: Becoming a learner-centered teacher, a lifelong learner, determined people to learn the
new learning technologies, one who thinks globally, and who possesses the ability to use Smart
Digital devices, a teacher with the ability to collaborate effectively with others. Such a person
should also be a potential user of, and taking advantage of the social media for educational
purposes, one that has verse network of digital learning communities, an innovator and a PBL
strategist. Additionally, according to Hampson, Patton and Shanks (2016) such a teacher
should have the ability to think outside the classroom box, get personal, tap into students’
digital expertise, get involved and be real with projects, expect (and help) students to be
teachers, help (and expect) teachers to be students as well through life long learning. Someone
who measures or assesses what matters most in his/her subject area, works with parents as
well as their wards, and be a source of empowerment to the students among other things and
not their source of sorrows. Additionally, the 21* Century teachers need to be critical thinkers,
researchers and problem-solvers among others. The unanswered question still is, how many of
the TVET and Science Education teachers here and out there, can boast of possessing 30-50%
of these 21 Century teaching and learning competencies? The future of our children lies with
the quality of their teachers and the ability to effectively facilitate learning for them for the 21
century workplace demands. Therefore, change should begin with us right here, and we must
take this change agenda to the next level (Buhari, 2016), starting with the curriculum, but how
do we do that?
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Changing the TVET & Science Education Curriculum Through the Greening Concept
According to UNESCO-UNEVOC (2014), education as an industry which should pride itself in
protecting the People, the Gains/Profits of the system, and the Planet (PPP). Thus, UNESCO-
UNEVOC has advocated an approach for transforming TVET and by extension Science Education
institutions globally from a non-sustainable (Red) into a more sustainable (Green) one. The
Greening TVET (GTVET) is an emerging concept as part of fulfilment of UN’s decade for
Education for Sustainable Development (ESD), and now enshrined in the Sustainable
Development Goals (SDGs). Majumdar (2010) describes GTVET as “a way of thinking in a
sustainable manner as it relates to acquiring, consuming and disposing of utilities, proactive
actions aimed at improving human well-being and social equity while significantly reducing
environmental risks and ecological scarcities.” The GTVET concept is aimed at transforming our
schools/campuses, changing societal attitudes, land spaces, people’s culture and lifestyles
towards becoming more environmentally friendly. It focuses on positively changing the direction
and emphasis of Technical, Vocational Education & Training. Within the GTVET framework, the
emphasis is on waste management; renewable energy; environmental protection; community
service programmes among others. The Framework for GTVET according to Majumdar, (2011)
consists of five layers as follows:

Greening the Campus: This aspect is concerned with managing of the campus resources,
technology deployment, environmental monitoring and others, so as to reduce the carbon
footprint of such an institution, college or school as the case may be. Is your campus green?
How exactly? Its not just about landscaping and beautification.

Greening the Curriculum: Refers to promoting sustainable development via the use of
cleaner technology, defining green learning outcomes, integrating ESD across the curriculum,
introducing teacher professional development among others in this direction. The expectation is
that all TVET and indeed Science Education institutions should review their curricular to include
elements of greening in them. Some have started; others are just doing something like that
with out the knowledge of this. Where does your institution stand?

Greening the Research: This concerns, fostering research activities for instance on
renewable energy, water treatment, green innovations, waste recycling etc. among faculties
and departments of every institution at all levels of education. ATBU Bauchi and a few others
can boast of these, but the level is still insignificant.

Greening the Community: Simply refers to adapting and impacting the wider community,
especially those neighboring communities to the existing institutions via capacity-building,
renewable technology adoption, resource support, unique practices and other means. In this
case, the institution has a role to interface with the community to inculcate or interchange
greening ideas or dimensions as the case may be. Is your community green? How exactly? It's
not just about flowers and vegetation.

Greening the Culture: Refers to promoting the people’s culture via inculcating green values,
green attitudes, green ethics, green practices etc. into the communities. In all they do, let
greening issues become part of the system. Green culture can take place through effective
green community services. Greening TVET starts with reformation of the curriculum, therefore,
the research agenda and the change of mind-set of the people. If the TVET system in Nigeria
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must be globally competitive, then the contents of its curriculum and its implementation must
be sustainable to respond to the sustainable development goals (SDGs). Therefore, with this
concept of TVET and Science Education in Nigeria, we expect to see reduction in waste of
training materials, energy consumption, increase in recycling of waste, improved environmental
sanitation, climate safe behaviours in all our endeavours, cleaned and safe environments,
reduction in noise and air pollution, reduced carbon footprint in all our campuses among others.
The teachers and other TVET and Science Education key stakeholders, have a task to get this
started and going. Is your culture green? How exactly? It's not just about traditional dances and
norms, but also about sustainable mind-set and transformed environment conscious habits.

Changing the TVET & Science Education Curriculum Through the STEM Integration
Concept

The term “STEM” stands for Science, Technology, Engineering and Mathematics. Science as we
all know, is the study of the natural world, which includes the laws of nature associated with
physics, chemistry and biology. It is known as a body of knowledge that has been accumulated
over time and a process that generates new knowledge (Reeves 2015). Technology on the
other hand is considered as the art or craft of “modifying the natural world to meet the needs
and wants of people” (ITEEA 2015). It is human innovation that involves the generation of
knowledge and processes to develop systems to solve problems and extend human potential.
Engineering as defined by the ITEEA (2015), is considered as the application of Mathematics
and Science to create Technology. Engineering is about problem solving which uses the
Engineering Design Process to create products or systems that would solve problems.
Engineering is about designing, making, producing or building of structures, models, products,
devices, processes and systems for the comfort, convenience and protection of humans (their
needs and wants), in all sectors of life and the economy. Mathematics on the other hand is a
language of numbers, operations, patterns and relationships. It is used in Science, Engineering
and Technology to meet human needs and wants. Currently, the situation in the Nigerian TVET
and Science Education curriculum and delivery system is such that, institutions teach each
disciplines in 'Silos’. This approach does not help the 21st Century learners to think critically and
devise sustainable solutions to existing problems as against integrating the disciplines and
concepts consciously in the curriculum. An integrated STEM (iSTEM) education is a curriculum
issue in which the delivery (teaching and learning) is done using the problem-based and
constructivists approach. In this approach, Science, Technology, Engineering, and Mathematics
concepts and disciplines are purposely integrated and delivered. When the arts or humanities
disciplines are included, it forms the acronym ‘STEAM’. In today’s globalized world of inventions
and innovations, STEM/STEAM education is needed in every aspect of the workforce for it to
stay relevant and competitive. The importance of iSTEM education therefore in the TVET and
Science Education curriculum needs not be overemphasized. For one, it helps build students’
interest and deepens their understanding by making mathematics and science more relevant in
what they are doing. Furthermore, it enables learners to respond to numerous problems facing
humanity in a more realistic or authentic way. It encourages and promotes communication,
collaboration, critical and creative thinking, invention and innovation through using the 21st
century learning skills to solve problems. If our education system must be transformed, to be
relevant and productive, our students be endowed with 21st Century skills, our country and
industries be developed, and remain globally competitive, then we need to learn-how-to-learn
and use the iISTEM methodology, develop in our learners the 21st Century Skills; use innovative
teaching methods to develop in them real-world Project-Based Learning experiences and
activities for sustainable national economic development. These I think we are not yet there.
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Changing the TVET & Science Education Curriculum Through the Competency-Based
Approach

In Nigeria, the National Board for Technical Education recently started the implementation of
National Skills Qualifications Framework as part of TVET reformation process. This system
employs the Competency-Based Education and Training (CBET) approach in which learners are
trained and certified based on their attainment of competencies in any given career, skills
clusters or tasks. Competency is defined by Wahab (2018) as the individual’s ability to use,
apply and demonstrate a group of related awareness, knowledge, skills and attitudes in order to
perform tasks and duties successfully, which can be measured against well-accepted standards
(levels) required in employment against provided evidences at work location. One’s technical
and/behavioural competency affects both his/her responsibility and performance on the job.
The Competency-Based Education and Training curriculum wherever employed, aims at
preparing learners more effectively for real workplaces, which means that the acquisition of
competencies takes into account the requirements of companies and industry that are affected
by globalization and the modern technology. Across the globe, the management of enterprises
education institutions implement or deploy CBET with a view to having reasonable assurance of
meeting their business objectives by assuring that their staff is well trained, assessed, verified
and competent. The strategy of CBET in TVET and indeed Science Education is based around
"Occupational competencies" which are established for each career field and for each job title.
According to Wahab (2018), a Competency Based TVET System generally uses combinations of
powerful techniques to ensure that the skills demands of different Industry sectors are
addressed, courses or competency based training programmes are developed, competency
based assessments/verifications are conducted, employees/apprentices/ trainees/students are
efficiently trained and competent. The Competency-Based Learning (CBL) and Modules system
are designed to enable the students to obtain the practical professional skills that meet the
private sector demand, an approach which aims at teaching the students concrete skills rather
than abstract learning (Stabback 2016). With this system, usually five or more levels of
competencies (Levell -semiskilled, Level2 —skilled, Level3 — craftsman, Level4 -technician and
Level5 —expert is adopted by most countries.

In Nigeria, the two pathways for either academic or industry professional certifications are
achieved through the following levels: NSQ Level 1- Pre-Vocational; JSS3; NVC 1 & Trade Test
3); Level 2 — NVC2 and Trade Test 2; Level 3 —NTC/NBC/NVC/Trade Test 1; Level 4 —
ND/NID/ANTC/ANBC; Level5 —HND/Degree; Level 6 —Postgraduate. According NBTE (2018), the
major sector skills already validated in the NSQF are: Building Construction with the following
subsector skill areas: Plumbing, Masonry, Painting and Decoration, Tiling, Electrical Installation,
Carpentry and Joinery, Welding and Fabrication. The Engineering has these subsectors:
Automobile mechanic, Computer hardware maintenance and repairs, GSM repairs, Satellite
installation and maintenance, Refrigeration and Air conditioning repairs and maintenance, tri-
cycle assembly and maintenance, Motor cycle repairs and maintenance. The Hospitality, Leisure
and Tourism has Hospitality and Catering, Travelling and Tourism; Power/Engineering has
Power system protection, Turbine maintenance, Mechanical Auxiliaries’ maintenance, system
electrical operation, Electrical maintenance. The Servicing sector has Office technology, Leather
works, Furniture making, Garment making Technology. The Agro-Processing has Rice milling
validated. Right step in the right direction I would say.
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Changing the TVET & Science Education Curriculum Through the PBL Concept

The Project-based/Problem-based learning (PBL) approach teaches students the collaborative
and critical-thinking abilities they'll need to compete with in their places of work later in their
chosen career. It is about time we rethink the delivery of TVET and Science Education from
content-based to problem/project/scenario-based). For one reason, the PBL is an approach that
develops creativity, innovation and critical thinking among learners. It is a systematic
instructional delivery approach that engages students in learning essential knowledge and life-
enhancing skills through an extended student-influenced enquiry structured around complex
authentic questions and carefully designed products and tasks. Through this approach, students
go through an extended process of inquiry in response to a complex situation, case, scenario,
question, problem, or challenge. While allowing for some degree of students’ "voice and
choice," rigorous projects are carefully planned, managed, and assessed to help students learn
key academic content, practice 21st Century skills such as: collaboration, communication &
critical thinking, and create quality authentic products or solutions to some problems and make
presentation to peers or wider campus communities (Palmer, (2015).

In the traditional classrooms, students typically work on simple assignments that emphasize
short-term content memorization; they work alone, write for the teacher alone, and rarely make
presentations. But with PBL, the learning is by contrast, deep, complex, rigorous, and
integrated. With this approach, the Curriculum and instruction of TVET and Science Education
are built around eight Learning Outcomes: Content standards, Collaboration, Critical thinking,
Oral communication, Written communication, Career preparation, Citizenship and ethics, and
Technology literacy which they embed in all projects, assessments, and grade reports.
Instructors using the PBL start each unit by throwing students into a real-world or realistic
project that engages interest and generates a list of things they need to know. Projects are
designed to tackle complex problems requiring critical thinking. The school's strategy is this: In
order for the students to learn collaboration, they are made to work in teams. In order to learn
critical thinking, they take on complex problems and are tasked to handle. To learn oral
communication, they are engaged in making presentations. To learn written communication,
they are tasked to develop writing skills. To learn technology, they are pushed into using
Information and Communication Technology (ICT). To develop citizenship, they take on civic
and global issues. To learn about careers, they do internships. To learn content, they conduct
research and do all of the above under teacher’s facilitation or supervision.

Changing the TVET & Science Education Curriculum Through the Soft Skills or
Competencies

The 21% Century Education system supports the development of hard and soft employability
skills by the learners to prepare them for the contemporary workplace. In addition to the usual
pedagogical and technological content knowledge, the other skills are what is referred to as the
transversal competencies (3Cs, 4Cs, 6Cs etc.). What really are these soft skills or competencies,
and how do they play out in moulding the learner behaviours in this generation? According to
Brown, (2000) and UNESCO, (2016a), these competencies include:

Critical Thinking Skills — A deep cognitive action or process that helps one to filter, analyse,
authenticate, process and synthesize information from a multitude of forms and a variety of
media that will be useful in solving problems.
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Communication Skills — Prepares the individual with the ability to present information that is
clear, concise, effective and engaging in a way that is meaningful to the individual and the
audience.

Collaboration Skills — Develops in the individual the capability to engage, partner and
harmoniously work in a team, lead, assist, serve or associate with others with the intention to
conduct business or execute a task that would benefit an individual or the whole public.
Creative Skills - Provide the learner with the capacity to create, produce, manufacture,
develop, initiate, innovate, renovate etc. an event or something with the knowledge obtained
for the purpose of benefitting an individual or the whole public.

Connectivity - Places the individual in touch with their world. In today’s existence that is
increasingly through the technology which is rapidly changing the way they view their world this
skill becomes very critical.

Socio-Cultural Skills - Encourages the individual to appreciate where we have come from,
who we are now and how we can move into the future. Culture associates the individual to all
that surrounds them: art, drama, dance poetry, history, science, religion, written and unwritten
language, technology and the individual themselves.

Innovative Skills — Develop into the individual the ability to be creative, entrepreneurial,
resourcefulness, reflective in thinking, decision-making and application of his abilities and skills.
Interpersonal Skills — This has to do with communication skills, organizational skills,
teamwork, collaboration, sociability, collegiality, empathy, compassion of the individual.
Intrapersonal Skills — Deals with self-discipline, ability to learn independently, flexibility and
adaptability, self-awareness, perseverance, self-motivation, compassion, integrity, self

Global Citizenship Skills — Concerns personal awareness, tolerance, openness, responsibility,
respect for diversity, ethical understanding, intercultural understanding, democratic
participation, conflict resolution, respect for the environment, national identity, sense of
belonging.

Media and Information Literacy — Is the ability to obtain and analyse information through
ICTs, ability to critically evaluate information and media content, ethical use of ICTs

Physical and Psychological Health Skills — These have to deal with healthy lifestyle,
healthy feeding, physical fitness, empathy, self respect, religious injunctions/rules among
others.

As TVET and Science Educators, let us determine to ensure that our students leave the
classrooms with the understanding that their future become bright and do not only lie on the
hard skills but also on the mastery of these soft skills and competencies for the future education
in Nigeria.

Conclusion

In conclusion, what we may need remember if we do not remember any thing else is that, a lot
of changes have taken place and they continue to happen in this world. These changes have
underlying implications to the viability and survival of TVET and Science Education in Nigeria,
and the curriculum is the first point of correction. As 21st Century TVET and Science Education
practitioners, if we must continue to be competitive and relevant in our chosen career globally,
we have to imbibe some of these changes and devise means of addressing the accompanying
challenges. We must therefore strive and ensure that our TVET and Science Education
curriculum are reformed in line with the local and national industry needs. Our systems of
education must produce graduates with the desired competencies that can make them
competent and competitive in the global market. The reform in these areas should be done by
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employing various approaches and strategies, some of which include but not limited to the
CBET, Integrated STEM/STEAM approach, Greening Education, the application of the PBL
methodologies and inculcating the transversal competencies (soft skills) into the formal
curriculum. In order to make our education system environmentally sustainable, there is the
need for a culture change, and change in mind-set of our societies, institutions and
communities. There is also the need for a curriculum re-engineering, and change in our
research activities. Through this paper, we have been employed to inculcate the integrated
STEM methodology in learning TVET and Science Education, so as to help prepare learners for
problem-solving and developing creativity in them thereby equipping them with the requisites
skills and competencies to become productive and competitive in the world of work in this
competitive digital era. The old practice of training our young ones (the 21st Century learners)
with 16th or 19th Century methodologies and competencies is a no-no, as it will not yield the
desired results. No problems will ever be solved by the products of our education if problem-
solving techniques and skills are not taught to the students or acquired by self-learning at all
levels of education. The digital aliens (Born Before Computers BBC) should be encouraged to
migrate with care into the digital countries and gradually nationalize. The digital immigrants
should be encouraged to acculturate in their new aboard, and the digital natives (Generation X
and Net generation should be encouraged to move higher to catch up with their counterparts in
other parts of the world. Thus, all stakeholders are hereby called upon to ensure a reformed
TVET and Science Education emerge in Nigeria. The People, Economy or Profit and the
Environment/Planet are all very critical, integral and essential, as such, these must properly and
securely be protected. As we conference, let us remember the theme, “Curriculum Issues in the
21° Century. Together we must carry TVET and Science Education in Nigeria to the next level of
reformation. Thank you for your patience and for reading.
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Abstract

The research design adopted for the study was descriptive survey using structured
questionnaire to harvest views, opinions and information from the respondents through
distributed Questionnaire Two research questions were raised for the study. The population for
data collection was seventy five (75) respondents involving electrical/electronic
lecturers/instructors from two Oyo State Colleges which includes Emmanuel Alayande College of
education and Lanlate College of education, all in Oyo State Nigeria. Mean and Standard
Deviation were used to analyze the data collected five points Likert scale of Strongly Agreed= 5,
Agreed= 4, Disagreed=3, Strongly Disagreed=2 and Undecided=1 was used a decision of mean
cutoff point of 2.50 above and below with Standard Deviation of 0.50 as Adequate and Not
Adequate for the remarks using SPSS Version 21. It was recommend that the objectives of the
curriculum should be strictly on skills development for the implementation needs of graduates
after the completion of their academic pursuits. Also the content of the curriculum should lay
more emphasis on electrical/electronic technology education’s skills development in related to
the field and society needs.

Key Words: Implementation, Curriculum, and Electrical/Electronic Technology Education

Introduction

Curriculum is the plan of all activities within the schools or colleges system intensive by either
teachers or lecturers starting from the inception of the programme to the end in order to obtain
or achieve the ultimate goals of the products or graduates. Curriculum however, are series of
things which children and youths must do and experience by way of developing abilities to do
the things well that make up affairs of life, and to be in all aspects what adults should be.
Therefore curriculum can be viewed severally by different scholars, this among which Hass
(1974) described curriculum as all the experiences that individual learners have in a programme
of education whose purpose is to achieve broad goals and related specific objectives, which is
planned in terms of a framework of theory and research or past and present professional
practice. Curriculum as viewed by Anyanwu, Nzewi and Akaudolu (2004) is all learning
experiences the reconstruction of knowledge for the cognitive, affective and psychomotor
development of the learner.

In view of the above submission of curriculum definition, the learners learn within and outside
the framework of the school activities and objectives of either the subject or the course
outlines. Again according to Tanner and Tanner(1980) was of the view that curriculum is the
planned and guided learning experiences and intended learning outcomes, formulated through
the systematic reconstruction of knowledge and experience under the auspices of the school,
for the learner’s continuous and willful growth in personal-social competence. As such the
elements of curriculum are objectives, content, method and evaluation according to Tyler
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(1963) upon which each and every researcher are based their definitions for the learning
outcomes of the graduates in any field of endeavour or chosen carrier which is of non-
exceptional of electrical/electronic technology education. Objectives are the intended outcomes
and ask the why, content which is what to teach and method describes how to teach.
Therefore, Electrical/Electronic technology education which is a fractional part of technical
education is an aspect of education according to United Nations Education Scientific and
Cultural Organization (UNESCO) (2010). Again,(UNESCO) (2010) and National Commission for
Colleges of Education (NCCE) (2012) describe technical education as the scientific study and the
application of scientific methods to practical tasks in industries for production of materials,
goods and services of humans resource. Technical Education is described by Federal Republic of
Nigeria (FRN), (2013) that is an aspect of education which leads to the acquisition of practical
and applied skills as well as basic scientific knowledge. In line with the views of UNESCO and
NCCE minimum standard for certificate in Education, thereafter, any of the courses particularly
electrical/electronic technology education which is the main focus of the research work required
skills development with adequate supply modern infrastructural facilities such as tools
equipment and machines in modern schools workshop apart of theoretical parts of the course.
Also, Ezeji (2011) views technology education as a way of applying methods, tools, equipment,
technical knowledge, machines and systems in the solution of human problems. However, this
laudable objectives as part of the element of curriculum can not only be achieved through
proper implementation by the implementers such as neither teachers, lecturers nor instructors
as the case may be demand. The implementation is the instructions guiding the elements of the
curriculum accorded to achieving the said goals of graduates through persistence of reviewing
and assessing or evaluating the curriculum from time to time of the programmes at all levels of
education for effective and improvement of needs. Evaluation provides information for
particular decisions. According to Akinyemi (2013), evaluation is the processes of determining
to what extent educational objectives are actually being realized by the programme of
curriculum and instructions. It also helps in modifying or improving objectives, content and
method. Based on this, it investigates on how far the learning experiences as developed and
organized are actually producing the desired results and it involves identifying the strengths and
weakness of the plan.

Statement of the Problem

Curriculum which is the heart of beat or plan for any of the programme of the schools activities
within and outside school environment expected the learners to acquire for the attainment of
goals seems not to be yielding positive results on the graduates of electrical/electronic
technology education programmes as laid down by the curriculum of NCCE (2012) minimum
standard for certificate in Education, expected the learners to be reliance, employer of labour
yet many of these graduates are still seeking for white collar jobs in the society, the
reasonbehind this might be that the curriculum content, objectives, methods and evaluate are
not well articulated and implemented as laid down in the programme of electrical/electronic
technology education and where such are fully implemented there might be the problems of
inadequate modern infrastructural facilities coupled with incompetence of implementers to carry
out proper implementation. These among others poised a question that needs to be answered
by this research work in order to provide lasting solution to the problems.
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The Purpose of the Study
The main purpose of the study is to determine theimplementation of the curriculum challenges
on electrical/electronic technology education technology in Oyo State Colleges of Education
towards 21* century for better performance. Specifically, the study determine:-
v" Challenges in implementingthe electrical/electronic technology education in Oyo State
Colleges of Education.
v’ Challenges in provision of modern infrastructural facilitiesfor the implementation of
curriculumof electrical/electronic technology education in Oyo State Colleges of
Education.

Research Questions: Two questions were formulated as followings:

> Do the curriculum objectives, content and method of implementation of
electrical/electronic technology education in Oyo State Colleges of Education reflect the
graduates’ better performance?

X Are there adequate provisions of modern infrastructural facilitiesfor the curriculum
implementation of electrical/electronic technology education in Oyo State Colleges of
Education that require needful graduates’ better performance?

Significance of the Study

The study will be of highly benefits to Educational planners, lecturers, students, Government
and society. The educational planners will use the research work to review the curriculum and
the implementation to effect the corrections where there are lapses for better performance in
the future. Lecturers who aretheirresponsibilities are to implement theobjectives, content and
method of electrical/electronic technology education would discover them and be able to adjust
in trying to implementing the rightful skills and experience to students. The students who had
acquired the skills and experience in the field of electrical/electronictechnology education would
be useful to themselves in terms jobs creation, reliance innovation and host of others.
Government would take due advantages to improve on their performance and provision of
infrastructural facilities necessary for the willful growth electrical/electronic technology
education and other aligning related courses for the studentsto stand on their owns after
graduation. Finally societies which arethe beneficiaries of the products would have a relief of
miscreants noted to be perpetrating evils in the society.

The Scope of the Study
The scope of the study covered two Oyo state Colleges of Education where electrical/electronic
technology education are offered as course for the students.

Methodology

The research design adopted for the study was descriptive survey using 22 items structured
questionnaire as instrument to harvest views, opinions and information from the respondents
through distributed Questionnaire tagged: Implementation of thecurriculum challenges on
Electrical/Electronic technology education in Oyo State Colleges of Education towards 21%
century for better performance Questionnaire (ICCEETEQ).Two research questions were raised
for the study. The population for data collection wasseventy five (75) respondentsinvolving
electrical/electronic lecturers/instructors from two Oyo State Colleges which includes Emmanuel
Alayande College of education and Lanlate College of education, all in Oyo State Nigeria are
used for the study. There was no sampling technique used for the study because of the small
size of population.The questionnaire was validated by three expects from Curriculum
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Department, Faculty of Education, University of Lagos, Nigeria using face and content
validity.Test, re-test was conducted twice at an interval of two weeks with 20
lecturers/instructors inlla College of Education, one of the Osun State Government college of
Education as pilot study for consistency.

The data generated from the study were then analyzed using Spearman BrownFormulartool to
obtain 0.70 reliability coefficients indicating that the study is appropriate and reliable for the
study as it was above 0.60 of reliability index suggested by Ikponmwosa, (2006).Mean and
Standard Deviation were used to analysis the data collected and obtained from the research
questions on five pointsLikert scale of Strongly Agreed= 5, Agreed= 4, Disagreed=3, Strongly
Disagreed=2 and Undecided=1 at a decision of meancutoff point of 2.50 above and below with
Standard Deviation of 0.50 as Adequate and Not Adequate for the remarksusing SPSS Version
21.

Results Analysis

Research Question 1:-Do the curriculum objectives, content and method of implementation
of electrical/electronic technology education in Oyo State Colleges of Education reflect the
graduates for better performance?

Table 1: Mean ratings and Standard deviation response by lecturers/instructors on
the curriculum objectives, content and method of the implementation of
electrical/electronic technology education in Oyo State Colleges of Education as
reflect on graduates for better performance.

SN ITEM X SD REMARKS
1 The objectives of the curriculum state clearly the skills 2.35 0.37
that need to be acquired by the graduates of Not Adequate
Electrical/Electronic technology education for better
performance.
2 The objectives of the curriculum reflect on the 2.55 0.55
experience  possessed by the graduates of Adequate
electrical/electronic technology education for better
performance.

3  The objectives of the curriculum fall in line with 2.40 0.43 Not Adequate
electrical/electronic industries skill needs

4  The objectives of the curriculum state clearly the 2.40 0.43 Not Adequate
practical skills more than theoretical to be acquired by
the graduates of Electrical/Electronic technology
education for better performance.

5 The content of the curriculum are well established to 2.50 0.55 Adequate
reflect the skills acquired by the graduates of
electrical/electronic technology education for better
performance.

6  The content of the curriculum are well established to 2.55 0.57 Adequate
reflect the experience possessed by the graduates of
electrical/electronic technology education for better
performance

7  The content of the curriculum infused basic science and 2.60 0.58 Adequate
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elementary mathematics to be acquired by the
electrical/ electronic technology education graduates

8 The content of the curricuum fall in line with 2.40 0.43 Not Adequate
electrical/electronic industries skill required by the
graduates

9 The method adopted on the curricuum for the 2.60 0.58 Adequate
implementation of electrical/electronic  technology
education reflects on the graduates’ skill for better
performance.

10 The method adopted on the curricuum for the 2.50 0.55 Adequate
implementation of electrical/electronic  technology
education reflects on the graduates experience acquired
for better performance.

11 The method adopted on the curriculum for the 2.35 0.37 Not Adequate
implementation of electrical/electronic  technology
education reflects on the graduates required by the
industries.

Key: X=Mean, SD=Standard Deviation, NR=Not Required and HR=Highly Required.

Table 1 shows that the highest to the lowest mean ratings with a corresponding standard
deviationof Not Requiredrange from 2.35 to 2.40 and 0.37 to 0.43 indicating that items 1,3, 4, 8
and 1lare not meeting up the three elements for curriculum implementation for the graduates
of electrical/electronic technology education in Oyo State Colleges of Education of which it is
expected to execute for better performance while items 2,5 ,6,7,9 and 10 mean ratings with a
corresponding standard deviation range from 2.50 to 2.60and 0.55 to 0.58 indicating that, items
2,5, 6, 7,9 and 10 aspects of the element are well focused to bring the desired results for the
graduates of electrical/electronic technology education as laid down by NCCE curriculum

<> Research Question 2:-Are there adequate provisions of modern infrastructural
facilities for the curriculum implementation of electrical/electronic technology education
in Oyo State Colleges of Education required needful evaluation for better performance?

Table 2 Mean ratings and Standard deviation response by lecturers/instructors on
the provisions of modern infrastructural facilitiesfor the curriculum implementation
of electrical/electronic technology education in Oyo State Colleges of Education
required needful evaluation for better performance

SN ITEM X SD REMARKS

12 There are provisions of modern school work for 2.25 0.30 Not Adequate
Electrical skills development

13  There are provisions of modern school work for 2.35 0.37 Not Adequate
Electronic skills development

14  There are provisions of modern tools for the 2.40 0.43 Not Adequate
implementation of skill required in electrical technology

15 There are provisions of modern tools for the 2.34 0.35 Not Adequate
implementation of skill required in electronic technology
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16  There are provisions of modern equipment for the 2.15 0.28 Not Adequate
implementation of skill required in electrical

17  There are provisions of modern equipment for the 2.45 0.45 Not Adequate
implementation of skill required in electronic

18 There are provisions of modern machines for the 2.25 0.30 Not Adequate
implementation of skill required in electrical

19  There are provisions of modern machines for the 2.35 0.37 Not Adequate
implementation of skill required in electronic

20  There are adequate supplied of electricity for the use of 2.40 0.43 Not Adequate
skills development in the schools workshops

21  There is provision of alternative power source such as 2.50 0.55 Adequate
standby generator for the use in school workshops

22  The alternative power source are adequately fuel for 2.15 0.28 Not Adequate
use

Key: X=Mean, SD= Standard Deviation

Table 2 of the above shows that all the items except item 21 mean ratingswith a corresponding
standard deviation ranging from highestof 2.45 to 2.15 and 0.28 to 0.45 are not adequately
infrastructural facilities provided for the training needs for the curriculum implementation of
electrical/electronic technology education graduates in Oyo State Colleges of Education while
item only 21 with mean ratingswith a corresponding standard deviationranging 2.50 and 0.55
was adequate in supplied for the training graduates of electrical/electronic technology
education in Oyo State colleges of Education, Oyo State, Nigeria.

Discussion and findings

Table 1 submission of the research work outcome has revealed that the elements of the
curriculum have not fully implemented by the implementers to give desire results expected of
graduates of Electrical/Electronic technology Educationoutput as it is in line with Adeyemi
(2013) and Tyler (1963) definitions of curriculum that really emphasized the four elements of
curriculum. Again, Table 2 of the research study outcome revealed that there were no adequate
infrastructural facilities as stated by items of the instrument for data collection indicating that
inadequate of these infrastructural facilities hinder the success of the achievement of the
curriculum as all these need to be provided before achievement can be made as state by NCCE
(2012) minimum standard for certificate in Education and UNESCO (2010).

Conclusion

Since some of the problems facing the implementation of the curriculum have been identified as
its applicable to Oyo State of Education used for research as a case study which may also likely
affecting others Colleges of Education in Nigeria. Then the curriculum of technical Education
most in particularly Electrical/Electronic Technology Education can be reformed and restructured
to suit the needs of graduates to functions most especially at this period of economy recession.

Recommendations
The following recommendations were made with respect to the outcome of research work that:
» The objectives of the curriculum should be given equal attention on skills development
as educational courses for the implementation needs of graduates after the completion
of their academic pursuits apart from teaching.
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» The content of the curriculum should lay emphasis on skills development in related to
the field and society needs.

» The skills development and the application theory on electrical/electronic technology
education should be given much more priority than education courses as it's on the
present curriculum implementation.
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Abstract:

Mathematics as base for science, technology and other disciplines, indeed plays a vital role on
human capacity development. It is perhaps a most applicable subject on solving real life
problems, but yet the learners often find the subject difficult not because it is naturally difficult
but maybe because of those innovative factors of existing curriculum that limited the
incorporation of some creative ideas that would have made the learning easier and the learning
outcome more responsive to the life realities. The present world seems to be moving digitally.
While many of our present day’s educationist keep moving in an analog way not because they
lack knowledge in their various subject areas but due to those contemporary issues in science
and technology education that need to be addressed. This paper therefore, aims at highlighting
the concepts of mathematics in relation to curriculum innovation as well as those contemporary
[ssues in science and technology education. The paper further recommend among the other
things that, the interdisciplinary teacher education should be upgraded to meet up with the
aspiration of the 21°* century

Keywords: Mathematics, curriculum innovation, contemporary issues, science and technology
education.

Introduction

Developmental status of taking any nation is perhaps dependent on the status of its science and
technology design, effective mathematic instruction as well as responsive curriculum design and
implementation since the issue mentioned above are either directly or indirectly interdependent,
why? This is because there can be no development without technology, no technology without
mathematics and no mathematics without proper curriculum design, hence, curriculum and
teaching in the field of education are just positive and negative wire on electric supply while it
was observed that, no education system can rise above the quality it teachers (FME, 2004)
science in the United stated is widely credited as a major source of discovery and economic
development, as reported by the Teachers Assessment Programme TAP, 2005, Produced by a
prominent group of cooperate leaders, states that to maintain our century’s competitiveness in
the 21% century, we most cultivate the skilled scientist and engineers needed to create
tomorrow’s innovations. Supporting the statement was the panel of scientist, engineers,
educators and policy mercers who concerned at the National Research Council (NRC, 2007).
They reported that, “the validity of the nation is derived in large part from the productivity of
well trained people and the steady stream of scientific and” technological innovations they
produced.

The Concept of Mathematics

Traditionally, Mathematics is defined as the scientific study of quantity operations and
measurements expressed by numbers and symbols. In Mathematics dictionary by James &
James, it has been defined as the “science o f logical study of numbers. Shapes,
arrangements, measure and many related concepts”. Although, it's usually described as a
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science that investigates abstract structures that is created itself for their properties and
patterns. According to Wikippedia, Mathematics is the “study of quantity, structures and
space. Mathematics seeks out patterns and used them to formulate new conjectures. According
to Aristotle, Mathematics is defined as the science of quantity”? Benjamin pierce, defined
Mathematics as the “science that draws necessary conclusion”. Marcus du Sautoy, sees
Mathematics as the “queen of science”,.,,,, the main driving force behind scientific discovery,
Although almost all great mathematicians stated something for it, yet there is no generally
accepted definition that could be produced. While a little attempt has been made in this paper
to define in single sentence and exact form which will significantly accepted without any
counter example.

1. Quantity and quality of teachers: according to Ubandoma, (2006) and Danmole, (2011)
found that lack of trained teachers in schools militate against implementation of basic
science curriculum in school while, According to UBEC, (2008) reported that Qualified and
motivated teachers were lacking in the school. According to National Policy on Education
(EME,2004) teachers is the most important factor in curriculum delivery since he is
responsible for translating the curriculum objectives into reality with his interaction with
students and their programme. It further states that, the level of achievement in the
implementation of any education. Curriculum depends on the quality of its teachers as no
education system can rise above the quality of its teachers. Even if all facilities are provided
in the schools and the teachers are not qualified and educated, the aims and objectives the
curriculums are defeated. This is because teachers are the translators of educational policies
into action AFE. NWOSU and Ibe, (2012).

2. Instructional Practice: it was found that, common practices in the class rooms, shows
that even through the learners and schools environment are changing, and the teacher’s
instructional strategies remain the same. It implies that opportunities with abound with
innovations in instructional strategies such as communication technology compliance which
may help to facilities curriculum delivery in the classrooms are not being utilized. Davis and
Sorrell in Abakpa, (2011). The new mathematical curriculum designed a lot of activities for
the learners to practice which changes the role of the teachers to that of facilitators. The
ability of some teachers to change to modern instructional strategies exposes a serious
threat to achievement of curriculum objectives. It was further reiterates by MDG that the
instructional practice employed by teachers may be inimical to the achievements. Most
teachers are as ordinary as they were by their own whom most often used the traditional
teaching approach. The approach which some teachers have not been able to divorce
themselves from is described to be teacher centered and hardly meets students’ needs.
Hence, it is counterproductive to the dream of 21 century.

3. Instructional Materials: developing the learners’ entrepreneurial skills is part of the
major expectations of the MDG that will enable them to functions the particular society they
live. The teaching of mathematics is to meet up with these goals requires all round
development of the child. According to Okeke, (2012) Teaching is to develop the cognitive,
psycho motive as well as affective skills. This involved material resources which are need to
inculcate practical skills in learners and making teaching an activity centered exercise. These
materials that can be manipulated, seen, read and talk about instruments which facilitates
such activities (Okeke in Nwagbo & Ukaegbe, 2012), Chime, (2011) however, opined that
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resource materials aids the teachers to teach more effectively. It also helps to stimulate
students’ interest and retention of learning task. According to Old Confucius saying in
Ajeyalemi, (2011, p4) “hear and I forget, I see, I remember, I do and I understand”. This
implies that when students are exposed to learning by manipulating appropriate
instructional during instruction they understand the learning basis better and find it easier
for application.

4. Physical Infrastructure: the schools learning environment also plays a vital role and
impede a chance for effective delivery of mathematics curriculum the physical
infrastructures of schools have been reported severally as a major constraint for effective
curriculum delivery and implementation in schools at serious stage of teaching and learning
situation in Nigeria (UBEC, 2007). It has been further observed by United State Agency for
International Development (USAID,2003), that some schools operated under trees, while
harsh learning environment and decay infrastructure. Lack of these basic infrastructures
resulted to overcrowded classrooms. Some schools were operating under blown off roots,
inadequate seating and other instructional materials resulting t serious large class size in
which according to International Labor Organization (ILO) and the United Nation Educations
Scientific and Cultural Organization (UNESCO) should not exceed 1:3, 1:35 teacher/pupils
for primary and secondary schools respectively.

5. Regular Urban Migration: there has been a drastic difference between the provision of
basic social amenities and opportunities available in urban and rural schools. Teachers who
were posted to rural schools usually worked out reposting to more socially friendly ones
because they found life much miserable over there, henceforth, such rural schools cannot
meet their social aspiration Mulemwa, (2006). Mulemwa further reported that, distribution
of instructional materials such as textbooks; registers, curriculum, mathematical kits and
computers are more favorable in urban located schools than that of rural areas. In Nigeria
lack of constant power supply, good source of drinking water and bad roads network are
among the other factors that affect availability of qualified mathematics teachers in many
schools.

6. Monitoring and Supervision: the way that many schools in Nigeria are might be led to
variation in delivery of the mathematics curriculum. It is run in private and public secondary
schools as Junior Secondary Schools, the stakeholders in charges of monitoring and
supervision of the schools such as teachers service board (TSB) at the state level or the
local Government Education Authority (LGEA'S) are concerned with the responsibilities of
monitoring and discipline the teaching staffs of their various schools, recruitment of
teachers and provision of instructional materials.

Objectives of the Basic Science and Technology Curriculum
The overall objectives of the new basic science and technology curriculum outlined by
Adeniyi, (2007) are to enable the learners to:

i. Develop interest in science and technology

ii.  Acquire basic skills in science and technology

iii.  Apply their scientific and technological knowledge and skills to meet societal needs,

iv. Take advantage of the numerous career opportunities offered by science and

technology; and

pg. 25 CURRICULUM ISSUES IN SCIENCE AND TECHNOLOGY EDUCATION IN THE 21ST CENTURY



7th International Conference of School of Science and Technology Education (SSTE)

V.  Become prepared for further studies in science and technology.

In order to achieve a holistic presentation of science and technology contents to learners for
sustainable national development, the thematic approach to content organization should be
adopted. The four themes should cover knowledge, skills and attitudinal requirements. These
are: You and Environment, Living and Non-living Things, You and Technology, and You and
Energy.

These themes will expose pupils to developments in science and technology alongside skills that
will enable them to face challenges, make informed decisions, develop survival strategies, and
learn to live effectively within the global communities. The new UBE basic science and
technology curriculum is carefully planned, well written and documented having all it entails to
bring about socio-economic development.

Strategies use of Science and Technology in Teaching Mathematics

This is indeed the portion of the National Council of Teacher of Mathematics. In order to come
up with an answer to some questions like:

What is the role of Technology in the teaching and learning of Mathematics?

It is important that teachers and students have regular access o technologies support and
adequacy mathematical sense making, reasoning, problem solving techniques and
communication. However, effective teachers optimize the potentials of technology to logically
develop students understanding, stimulate the interest and increase the proficiency in
mathematics as well, once teachers used technology strategically, they can provide greater
access to mathematics to all students.

The technological tools include those that are both content specific and content neutral. In
mathematics education, content specific technologies include: computer algebra system,
dynamic geometry environments, inter active applets, handled computation, data collection and
analysis devices, as well as computer-based application. These technologies support students in
exploring and identifying mathematical concepts and relationships.

The Content Neutral Technologies includes:

Communication tools and web-based digital media and these technologies increase students’
access to information, ideas and interactions that can support and enhance sense of making
which is central to the process of taking ownership of mathematical knowledge. Mathematical
proficiency such as problem solving, reasoning and justifying (e.g Gadenidis and Geige, 2010),
(Kastberg and Leathum, 2005) Nelson, Christopher, & Mims, 2009), piece & Stucey 2010),
Rostopher, & et al, 2009, 2010, such & Moyer, 2007) in a balanced mathematics program, the
strategic use of technology strengthen mathematics teaching and learning (Dic & Itollerands,
2011). Simply haven access to technologies is not sufficient. The teacher curriculum plays a
vital role in mediating the use of technological tools (King-sears, 2009, Roschelle, et al, 2010,
Such, 2010). Teachers and curriculum must be knowledgeable, decision makers, skilled in
determining when and how technology can enhance students learning appropriately and
effectively. (ISTE,2008). In addition, to enhancing students experience as learners of
mathematics, use of these tools maximizes the possibilities afforded by students, increase
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knowledge about and comfort with technology driven means of communication and information
retrieval (Gadanidis & Geiger, 2010, Project Tomorrow, 2011).

Benefit of Using of Technology in Mathematics

Connect concept to the real world

It gives ability to expand and enrich our mathematics and STEM instruction
On-demand and personalized learning experiences

Interactive visualizations and exploration and

Multimedia

Poo oo

Conclusion

The fact has been established that the socio-economic status of any nation is determined by its
technological accomplishment, perhaps, when technology is used in the field of mathematics
education, there is strong tendency of producing mathematicians that are responsive to the
school needs of the 21 century, it can be best achieved by ensuring unclaimed innovation in
mathematics curriculum.

Recommendation

e Used of technology in teaching mathematics need to be given more priority.

e Mathematics teachers should be given regular training by the relevant authority in order to
have an updated knowledge of mathematics for successful delivery

e The issue of excess workload on mathematics teachers need to be check by the concerned
authority.

e The issues of basic amenities in the rural schools need to be addressed so as to give the
schools equal opportunity in mathematics education.
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Abstract

The job of Teaching and learning any subject is in the proper designing, implementing and
reviewimg of the subject’s curriculum. The study used secondary data to asses various [ssues
and challenges in biology education curriculum in 21 century in Nigeria and food security. The
paper indicated that some of the issues in curriculum of biology education affecting food
security in Nigeria includes. ineffective reviewing of biology education’s curriculum, insufficient
curriculum experts in biology education ,political instability and the present security challenges
in Nigeria. The paper recommended that capacity building should be organized for the biology
teachers to update and upgrade their professional skills, including attitude for effective and
functional review of biology education curriculum to ensure food security in Nigeria through
inclusion of more practical methods of food production like grafting, layering, stem cutting, also
well-equipped and functional school laboratories, gardens should be established in schools and
above all the government should reduce the security challenges to the bearest minimum.

KEYWORDS: Curriculum Issues, Biology, Education and food security.

INTRODUCTION

The continuous search by humans for food security is not a new phenomenon, many nations
(Nigeria inclusive) apply different educational methods and approaches to ensure food security
for their citizens. This is done by constantly upgrading and reviewing of curriculum of concerned
subjects that has any link with ensuring food production, processing, packaging, storage and
security.

This is done so as to ensure that not only the present but equally future generations are
secured in terms of food. Various researches, seminars and workshops are dedicated to finding
and ensuring that humans discover new methods of producing high yielding varieties of
different food crops in shorter germinating, maturing and harvesting periods.

Concept of curriculum

The definition of curriculum has continued to change over time this is because it has been
defined by various scholars in different ways. Kerr(1968), defined curriculum as all the learning
which is planned or guided by the school whether it is carried on in group or individually inside
or outside the school. To Wheeler(1967),it is the planned experiences, offered to one learner
under the guidance of a school. Stenhouse (1975), further defined it as a course especially a
regular course of study at a school or university .Nduanya(1986),further maintained that
curriculum is the total of all the learning experiences the school envisages for leaner under its
guidance.

The Hong Kong year book,(2006), noted curriculum as syllabus which could achieve the
objective of motivating the learning, enhancing knowledge and abilities and developing positive
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values or even attitudes. To Goodson,(1994),curriculum is a multifaceted concept, constructed,
negotiated and renegotiated at a variety of levels and in a variety of arenas. Yet to
Beauchamp,(1977),Wood and Davis(1978) curriculum is a process of selecting courses of study
or content. Similarly, Pratt(1994) conceives is as a plan for a sustained process of teaching and
learning with a specific focus on content and the process of teaching and learning.

Brady,(1995),views curriculum as a document-an outline of a course program that is written on
a piece of paper. Barrow and Milburn,(1990),0opined that curriculum is the official written
programs of study published by ministries or departments of education, local authorities and
team of educational specialists working on specially funded projects.

From all the above definitions, curriculum can be seen as the selected, integrative, evaluative
and innovative experiences given to the learner either consciously or unconsciously under the
direction of a school. It is all that is planned to enable the students acquire and develop the
desired knowledge, skills and attitudes desired and needed by the society. Curriculum is a plan
for educating youths this plan is laid down so that a definite route to be taken by the process of
education is chartered. The job of Teaching and learning any subject is in the proper designing,
implementing and reviewing of the subject’s curriculum. This clearly makes it necessary for
curriculum to be of much importance in teaching and learning of various subjects globally.

It should be noted that Curriculum as plan or tool needs to be updated, upgraded and
reviewed from time to time and to adjust to realities of any time and situation. This is done so
that societal problems could be solved to a large extent.

As societal problems are taking new dimensions and equally becoming more complex, this has
made it necessary for curriculum to be reviewed and upgraded so as to solve or reduce these
changing problems.

Concept of Biology Education

Biology education is a branch of science education that deals or involves the study of living
things and human beings inclusive. According to Ramalingam, (2007), biology education
involves the study of living phenomena by observation using scientific methods to unravel the
mysteries of life .Davies, Rieper and Tuszynski (2013) opined that biology education is a study
of the natural science that studies life and living organisms, including their physical structure,
chemical processes, molecular interactions, physiological mechanisms, development and
evolution. On a similar note, oxford advanced learners dictionary 6" edition, viewed biology as a
scientific study of the life and structure of plants and animals. It is the study of the way in
which the body and cells of living things behave.

Biology being a science of life (Anglo and Silas,1986),plays a very crucial role in the life of every
citizen in Nigeria. Aina, (2013),stated that, biology education is important to any growing
economy like Nigeria, this is because biology has been made central focus in some human
activities including being a solution to the problem of food security, health, hygiene, family life,
poverty reduction, management and conservation of natural resources and biotechnology.
There are numerous ways individuals derive benefits from the knowledge of biology education,
these includes:
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> Biology education helps an individual understand himself, part of his body and its
functions.

» Help individual to be aware of the need to maintain good health such as eating
adequate food, clean water, good sanitation e.t.c.

» To prepare individual for vocational selection such as medicine, dentistry, agriculture
and so forth.

» Help to impact factual knowledge and stimulate scientific reflective thinking so as to
produce a better informed individual Nuhu,(2003).

Against this background, biology education as an aspect of natural science can be used in
understanding, explanation and solving many issues related to human life in our society (Nigeria
inclusive). Biology education is designed ultimately to give a strong foundation for Nigerian
students especially in this 21% century when Nigeria’s population is on an all high rise and food
availability and security is becoming a threat. The knowledge of biology education has made
great contribution to the individual and entire world in the area of food production, this has
been seen in applied biology through which improved varieties of agricultural products are
introduced, farmers yields in crops are now assured through many ways which includes
identification of soil structure and texture. There is thus every need to review and upgrade the
curriculum of biology education in Nigeria in this 21% century.

Concept of Food Security

Food security is a measure of the availability of food and individuals’ accessibility to it, where
accessibility includes affordability. There is evidence of food security being a concern over
10,000 years ago, with central authorities in ancient China and ancient Egypt being known to
release food from storage in times of famine. The world food conference 1974 defined food
security with an emphasis on supply, “food security they said is the availability at all times of
adequate, nourishing, diverse, balanced and moderate world food supplies of basic foodstuffs to
sustain a steady expansion of food consumption and to fluctuations in production and prices.
The FAO defined food security as a situation that exists when people have secure access to
sufficient amounts of safe and nutritious food for normal growth and development and an
active and healthy life.

According to the final report of the 1996 world food summit states that “food security exists
when all people at all times, have physical and economic access to sufficient, safe and nutritious
food to meet their dietary needs and food preferences for an active and healthy life”. From
these definitions, the Food and Agriculture Organization (FAO) of the United Nations identified
the four(4) pillars of food security which are; food availability, access to food, utilization and
stability. Food security incorporates a measure of resilience to future disruption or unavailability
of critical food supply due to various risk factors such as droughts, economic and political
instability and wars. The united Nations recognized the right to food in the declaration of
human rights in 1948, and has since noted that it is vital for the enjoyment of all other rights.
The world summit on food security (1996) ,declared that “food should not be used as an
instrument for political and economic pressure.
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Curriculum Issues In Biology Education And Food Security In Nigeria In 21
Century.

The educational needs and aspirations of Nigerians towards food security is on the increase
especially in this 21% century. These needs arose from changes occurring in all dimensions of
our society (geometric increase of Nigeria’s population included).

Danjuma (2013) cited in Nuhu(2010) opined that changes in Nigeria's societal needs have
created a demand for a more technically and practically type of biology education for both
teachers and pupils in Nigeria. They require technical and practical level of teaching and
training in biology education, since education is continuous so also is the need for immediate
review and upgrade curriculum of biology education is increasing and continuous.

A large number of topics in biology that are presently being taught in Nigeria’s schools need to
be reviewed and upgraded for these are topics that have being taught exactly same way and
method for over twenty(20) years when the country’s population and hence food demand was
not as high as the present day. The proper education in biology for food security in Nigeria in
this 21% century could be achieved through a well developed, reviewed, planned and
implemented curriculum in biology education. The present curriculum of biology education in
Nigeria is besieged with a lot of issues that is hindering the proper teaching and learning of
biology so as to ensure food security for the ever increasing population of Nigeria. Among the
curriculum issues in biology education hindering food security in this century in Nigeria includes:

» Outdating: The present curriculum of biology education in Nigeria is not realistic to the
needs of the present times in Nigeria, this is because it was developed based on the
then challenges facing Nigeria which are quite different from the present ones facing
Nigeria in the 21 century.

» Insufficient funds: This is by and large one major issue with the curriculum of biology
education in Nigeria, if the curriculum is to be reviewed and upgraded to meet the
challenges of the present day then it must be adequately funded by the government of
the country. Reviewing of curriculum needs a huge amount of funding which the
relevant authorities are not willing to allocate and hence the continued outdating of
biology education in Nigeria and the rise in food insecurity.

> No timely reviewing and upgrading of curriculum: curriculum of biology education in
Nigeria has not been reviewed and upgraded to meet the present challenges of Nigeria
and unless this is done, the biology education that will be taught will remain outdated
and not realistic.

» Non-involvement of biology education experts in curriculum activities in Nigeria: Nigeria
is a country where the right or qualified personnel for a particular job are hardly
employed. Thus, many people involved in curriculum activities are not experts in the
subjects concerned. This goes a long way to affect the curriculum of many subjects and
hence in the end many subjects curriculum (biology education inclusive) fail to meet the
desired objectives.
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» Government attitude and support: Educators ,professionals and others can't do much on
curriculum review and updating without the support and help from the government. In
essence the government has a non-challant attitude towards education and hence
curriculum review and update in Nigeria. And this negative attitude of the government
towards education in general is a major issue in the curriculum of biology education in
Nigeria in this 21* century.

» Security challenges in Nigeria: The present security challenges facing Nigeria is another
major obstacle in the curriculum of biology education , this is because insecurity of life
and property is high and on the increase from bokoharam, niger deltavengers,
herdsmen/farmers clashes, armed robbery hired assassins to kidnapping. Many
educators ,professors met their untimely, painful and sad end to this menace. So even
if all funds and curriculum experts in biology are available or put in place the question is
where is the secured place in Nigeria for them to properly review and upgrade the
curriculum?

> Political Instability: Another major issue with the curriculum of biology education in
Nigeria in this 21* century is that of political instability. Each successive government has
a different agenda from it's preceding one such that before any government completes
its programs and agendas its already out of power. So with an outdated curriculum and
an unstable government the problems of the biology education curriculum became more
complex and thus its not able to meet its objective, nor reviewed to face and solve the
present challenges facing the nation of which food security is inclusive.

» More emphasis on praticals than theories: Biology is a science subject which needs more
practicals than theories, many institutions teaching biology lack well equipped and up-
to-date laboratory and its needed facilities to conduct practicals needed to solve present
issues in Nigeria which includes food security. Different plants propagative methods that
can lead to shorter or earliest harvesting periods needs to be practically taught to
students to enable them venture on their own to boost the ever increasing demand for
food , but the fields, biological gardens and laboratory to practicalize all these skills are
unavailable thus making biology education curriculum to be more of classroom activity
than laboratory and practical field experience.

Conclusion

It is concluded that the search for food security by Nigeria and for its citizens is not a
new one and cannot be overemphasized most especially in this 21% century as Nigeria is
equally the most populated African country on earth.

Realizing the role, contribution and importance of biology education on food security in
Nigeria, the government needs to actually take the bull by the horn by ensuring that
curriculum of biology education is as effective and practical as possible and thus ensure
that all issues with the subjects curriculum are solved.

The present curriculum of biology education in Nigeria is posed with a lot of issues or

problems that are making the search, desire and objective of attaining food security in
Nigeria in this 21 century an impossible task , more so, as biology education is one of
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the surest subjects and methods that with a proper and hitch free curriculum can
provide Nigeria with food security in this 21% century.

Recommendations

Considering the above curriculum issues in biology education today in Nigeria, the
following recommendations or solutions can go a long way to reduce or solve these
problems;

Capacity building workshops and seminars for biology teachers so that they improve on
their skills and be at level with what is obtainable in other developed countries.
Immediate, effective and functional review and upgrading of curriculum of biology
education (inclusion of more practical methods of food production like grafting, budding
e.t.c.) to meet the present food security challenge of Nigeria.

» Government should give its total support for the review of curriculum in biology
education to increase the chances of Nigeria to become a food secured nation.

» Involving experts in biology education in the review of its curriculum as it will go along
way in ensuring that topics that would be taught will be relevant for solving present and
future challenges of the country.

» Government should increase its efforts to make Nigeria a safe or secured country as
without security of life little can be done to improve on the curriculum and other issues.

» Government should provide well equipped and functional laboratories and gardens for
institutions teaching biology.
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Abstract

The paper considered the influence of school-location, school-size, gender-difference and
teacher-variable. A total of one thousand one hundred and twenty (1120) SSCE results were
used from twelve (12) schools in eight Local Government Areas in Gombe State. Data collected
were analysed using t-test and Analysis of Variance (ANOVA) to test the four (4) postulated
hypothesis of the study at 0.05 alpha level of significant. Results show that there is significant
influence of each of school-location, school-size and gender-difference and there is no
significance influence of teacher-variable on the performance of secondary school students in
Mathematics, based on the results of the study recommendations were given to improve the
teaching and learning in secondary schools so as to meet the 2030 millennium goals.

INTRODUCTION

Mathematics consists of activities such as formulation of concepts, abstraction, generalization,
theorem building, problem solving etc. Whichare needed in the study of Science, Engineering,
Economics, Medicine andother fields of study (Abiodun, 2007). Furthermore, Adeyegbe (2005),
said there is hardly any area of science that does not make use of Mathematics.

Mathematics is the bedrock that provides springboard for scientific andtechnological
developments that leads to modern society. This implies thatMathematics as a subject must be
properly taught in secondary schools toobtain interest; understanding and good performance
that in turn will yieldand boost the technological development of the country.

Background of the Study

However, Mathematics education is currently in a crisis state asevidenced in the result of
secondary school students in external examinationsuch as WAEC, NECO and UTME. This is
supported by the results ofstudents in WASSCE from 2002 to 2012.

Table 1
SSCE MAY/JUNE performance of student’s in mathematic in Nigeria at credit level and above,
2002-2012.

S/N YEAR % AT CREDIT LEVEL
1 2002 37
2 2003 35
3 2004 19
4 2005 34
5 2006 38
6 2007 21
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7 2008 17
8 2009 27
9 2010 47
10 2011 25
11 2012 20

Source: West African Examination Certificate (2013)

From the above table, it could be seem that the performance ofsecondary School students in
mathematics from 2002 to 2012 is nothing to write home about Lawal, Abiodun, and Joju
(2008) found the role ofteachers in implementing national policy of education as inadequate
andthis implies that there is no solid foundation in mathematics for Nigerianstudents at any
level of education. Yet Ekuweme (2006) discover that numerous problems best mathematics
teaching and learning which haveresulted in this poor performance. These problems include
school-size, school-location, gender-difference of students and teachers variables whichare the
factors that motivate the researchers of this study which is the aimand objectives of finding
solutions to these students’ poor performance inMathematics.

Statement of the Problem

The poor performance of secondary school students in Mathematics isincreasing and a great
concern to the government, parents and stakeholdersin education. Many factors have been
considered as causing this poorperformance which includes home background, lack of
Mathematics teachers, teachers method of teaching, parental behaviours, problem of related
textbook and a host of them. However, the focus of this study is therefore tofind out the
influence of school-location, school-size, gender-differences andteacher variables in terms of
qualification and teaching experience on theperformance of secondary school students in
mathematics. The influence ofeach of these variables will be determined by the study on the
performanceof secondary school students in Mathematics using some randomly selected
schools in Gombe state.

Purpose of the Study

The study will be conducted to find the influence of school-size,school-location, gender-
difference of students and teacher variables on theacademic performance of secondary school
students in Mathematics.However, the specific objectives of this study include:

1. To determine the influence of each of the variables on the performanceof secondary
school students in Mathematics.

2. To find what difference exist between the performance of students from large-size and
small-size classes.

3. To determine whether there is any significant difference between theperformance of
students from urban and rural areas.

4. To compare and contrast the performances of male and female studentsin mathematics.

5. To find how the teacher-variables (experience, qualification) haveinfluence their
performance in Mathematics.
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Research Questions
The following research questions are postulated to sharpen the focusof the investigation

1. What is the influence of school location on the performance ofsecondary school students
in Mathematics?

2. Does school-size has any significant influence on the performanceof secondary school
students in Mathematics?

3. Is gender-difference has any influence on the performance ofsecondary school students in
Mathematics?

4. Do the teacher variables (i.e. academic qualification and years ofteaching experience)
have any significant influence on theperformance of secondary school students in
Mathematics?

5. Is there any significant difference between the performance of thesecondary school
students from urban and rural areas in Mathematics?

Research Hypotheses

In order to guide the study appropriately, the following nullhypotheses will be formulated to be

tested 0.05 alpha level ofsignificant.

1. There is no significant influence of school-location on theperformance of secondary school
students in Mathematics

2. There is no significant influence of school-size on the performance ofsecondary school
students in Mathematics.

3. There is no significant influence of gender-difference on theperformance of secondary
school students in Mathematics?

4. There is no significance influence of teacher variables on theacademic performance of
secondary school students in Mathematics?

Significance of the Study

The findings of this study would be beneficial to students, teachers, parents, government and
society. The study will help the students to putmore effort in the learning of mathematics so as
to improve theirperformance in both internal and external examinations.

The study will help teachers to plan their lessons to meet thedifferences in students in terms of
gender, class size, school location andgain their attention properly towards learning.

The parents through the study will be encouraged to provide all thebasic requirement needed
such as text books mathematical set and othersthat will motivate their children/ward.From the
study government will be able to recruit more qualifiedmathematics teachers to teach in both
rural and urban areas to meet the gabof lack of mathematics teachers in secondary schools.

The society where the schools are located will be geared to give thenecessary assistance and
support to these schools so as to encourage and about conducive learning environment for
teaching and learningmathematics.
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Scope and Delimitation of the Study

The research only put the influence of school-location, school-size,gender-difference, and
teacher variables among other factors influencing theperformance of secondary students only
using one thousand one hundred and twenty (1120) students from randomly and purposely
selected from the state andscores of students in senior school certificate examination for the
periodunder consideration will be used mathematics. Mathematics was consideredbecause it is a
core subject in secondary school SSS 3 students wererandomly selected because they have
covered a lot in mathematics.From the eleven (11) Local Government Areas of Gombe State
only eight (8) will randomly selected and used for the study. This limitationhowever, does not
disprove the results of the study been generalized andused to improve teaching and learning.

Related Literature

The persistent declining of the performance of secondary school students in mathematics is a
concern to the parents, government, and society, most especially SSCE which has increasingly
attracted the attentionof numerous scholars from private and cooperate bodies as well
asprofessionals. Olonade (2000), opined that mathematics is the language forsuccessful living in
modern world as there is hardly any living being thatdoes not make use of it.

Abdullahi (2005) submitted that the opportunities to pursue and applymathematics are found in
urban areas. However, the report re-affirmed that itis not to say that every student in rural
setting will not perform well inmathematics or that everyone in an urban setting will have no
problem inmathematics.A number of scholars such as cumber and Kereae (1975) in
Olonade(2000) in their works put that the larger the school is, the better theMathematics
performance of the students. But contrary to this, Abdulllahi(2005) asserted that the small size
schools will lead to better performance ofstudents in Mathematics.

As opined by Cassor and Armstrong (1982) in Abdullahi (2005) asserted that gender-difference
exist in the performance of students in Mathematics but scholars like Beeby (2008), Meller
(2007) and Mauoby(2004) have contrary view of non existence of gender-difference among
thesecondary school students.On the influence of teacher-variables, Forbomiye and Bayeh
(1977) in Abdullahi (2005) expressed unanimous opinion that if the performance ofstudents in
secondary school to be improved and realized, qualified andexperienced teaching staff as well
as teaching facilities have to be adequate.

Research Methodology

Research Design

The study adopted a descriptive survey research design whichenablesinformation to be
obtained from a representative sample of thepopulation to describe the situation as they exist.
The influence of each ofthe four independent variables on the performance of secondary school
students were thoroughly investigated.

The Population, Sampling and Sampling Techniques

The population of this study comprised of all senior secondary school students, teachers and
principals of all secondary schools in the eleven local government area of Gombe state.
However, stratified and purposivesampling techniques were used to select eight (8) local
government areaswith five (5) from urban and three (3) from rural areas. The total number of
schools selected were twenty; twelve (12) from urban and eight (8) fromrural areas. Eighty
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(80) students were used from each of the twelve (12) inurban areas and fifty were used from
eight (8) schools of the rural areas.

Therefore, the total sum of six hundred and twenty (620) and five hundred (500) students from
urban and rural areas respectively, this gives thetotal sum of one thousand one hundred and
twenty (1120) out of which sixhundred and twenty (620) and five hundred (500) are both
maleand female respectively, stratified and purposively selected for the study.Each of these
schools are under the umbrella of the State UniversalBasic Education Board (SUBEB), the
student are of the same socioeconomicbackground, these schools are located in the same
environmentalposition they are co — educational in nature and have presenting candidatesfor
Senior School Certificate Examination (SSCE) for more than five yearsand these are the criteria
for selecting the schools for the study.

Method of Data Collection

The investigators obtained a letter of introduction from the Research and Development Unit
which served as a means by which the Ministry ofEducation officers, principals, vice principals
(academic), examinationofficers and school counsellors in the schools to be used for the
investigation were accorded the researchers the necessary assistance required for the
datacollection. Records and information were therefore collected in person from Gombe State
Ministry of Education (Management and Information Unit) andthe selected schools.

In each of the purposive and randomly selected schools, the research assistants were
givenwhat to do as to data collection to be used in the study.

Method of Data Analysis

The descriptive statistical used for data analysis were the mean andstandard deviation (SD) as
measures of central tendencies. The t-testanalysis was used to draw inferences on hypotheses
one (1), two(2) and three(3), while Analysis of Variance (ANOVA) was used for the hypothesis
four (4). All the postulated hypotheses were tested at 0.05 alpha level of significant to obtain
the required results of the study.

Results:

Data collected from one thousand, one hundred and twenty (1120) students from twelve (12)
in the eight (8) Local Government Areas of Gombe State selected using stratified and purposive
sampling techniques were analysed using mean, standard deviation t-test and Analysis of
Variance (ANOVA) to test the postulated hypothesis of the study to obtain the required results.

Hypothesis One

There is no significant influence of school-location, on the performance of secondary school
students in Mathematics.
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Table II
Analysis of t-test results on the mean scores of the school-location on the performance of
secondary school students in Mathematics.

Group Noofclass mean Standard Deviation D.F. Calculated-t Critical t-value S

Urban 720 50.3 47.1 118 2.19 1.960 sign
Rural 400 28.4 29.5

From the above table II, it can be seen that the calculated t-value of 2.19 is greater than the
critical t-value of 1.960 therefore the null hypothesis of no significance is hereby rejected at
0.05 alpha level of significant, hence, there is significant influence of school-location on the
performance of secondary school students in Mathematics.

Hypothesis Two
There is no significant influence of school-size on the performance of secondary school students
in Mathematics.

Table III
Analysis of t-test results on the mean score of the school-size on the performance of secondary
school students in Mathematics.

GroupNo of classmeanStandard DeviationD.F.Calculated-tCritical t-valueS

Large 720 400 52.6 24.5 118 1.990 1.960
sign
Small 42.320.2

Looking at the table III above it can be deduced that, the calculated t-value of 1.990 is greater
than the critical t-value of 1.960 at 0.05 alpha level of significant, hence, the null hypothesis of
no significant influence is hereby rejected, therefore, there is significant influence of school-size
in Mathematics.

Hypothesis Three
There is no significant influence of gender-difference on the performance of secondary school
students in Mathematics.

Table IV
Analysis of t-test results on the mean scores of the gender-difference on the performance of
secondary school children in mathematics.

Group No of class mean Standard Deviation D.F. Calculated-t Critical t-value S

Male 620 57.5 254 118 2.61 1.960 sign
Female 50056.122.5

Observing the above table 1V, the calculated t-test of 2.61 is greater than the critical t-value of
1.960 at 0.05 alpha level of significant, the null hypothesis therefore, is rejected, hence, there is
significant influence of gender-difference on the performance of the secondary school students
in Mathematics.
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Hypothesis four
There is no significance influence of teacher-variable on the performance of secondary school
students in Mathematics.

Table V

Group Degree of Sum of Mean Calculated Critical S
Freedom Squares Squares f-value  f-value

Year of 2 1498 749 1338 2.13 292 sign
Experience

Qualification 5 6690 118.8

Residuals 10 1188

Critically looking at the above table V, it can be observed that the calculated f-value of 2.13 is
less than the critical f-ratio of 2.92 therefore, the null hypothesis of no significant influence is
hereby accepted. Hence, there is no significant influence on of teacher-variable on the
performance of secondary school student in Mathematics of 0.05 alpha level of significant.

Conclusion

The study critically put into consideration the influence of school-location, school-size, gender-
difference and teacher-variable of the performance of secondary school students in
Mathematics in Gombe State using Senior School Certificate results of students from May/June
2002-2012 of the selected schools. From the results obtain in testing the four (4) postulated
hypothesis at 0.05 alpha level of significant using t-test and Analysis of Variance (ANOVA)
statistical mode of analysis, it can be concluded that, there is significant influence of each of
school-location, school-size and gender-difference and there is no significant influence of
teacher-variable on the performance of secondary school students in Mathematics.

Recommendations
The following recommendations are given based on the results of the findings:

1. Government needs to build more schools, classrooms and provide enough facilities to
decongest the population of students in the school and classroom.

2. Qualified teachers need to be employed who are ready to work in the rural areas and be
posted there to solve the problem of lack of teachers in rural areas.

3. Parents should develop interest on their children/wards study and provide all the
necessary materials for them to work hard in their school subjects Mathematics
inclusive.

4. Mathematics teachers should use different methods in their teaching so as to meet the
individual differences on the students and the type of schools.
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5. Mathematics teachers and students should be sent on seminars and workshops in other
to boost their ego towards the teaching and learning of Mathematics in the schools.
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Abstract

This study determined the effect of improvised furnace on students’ achievement and retention
in General metalwork in Technical Colleges in Katsina State. The study adopted quasi-
experimental design. It involved the use of experimental group, control group, pre-test — post
test design. The population of 160 students from three technical colleges in Katsina state was
used for the study. The instrument for data collection was General Metalwork Achievement
Test (GMWAT) developed by the researcher. The achievement test consisted of 40-multiple
choice items with four options of A-D. The test items were identified and selected from the
content of NABTEB syllabus on General Metalwork. Test re-test method was used to establish
the reliability of the instrument; the tests yielded 0.86 for the achievement test. Three
lecturers and one industrial expert in metalwork technology were involved in both face and
content validity of the improvised furnace and 40 multiple-choice test items. The results
obtained from the test scores were compiled and analyzed using statistical tools such as;
percentage, mean, and Analysis of Variance (ANOVA) and Analysis of Covariance (ANCOVA) in
answering two research questions and testing two hypotheses at 0.05 level of significance.
The teacher constructed furnace had positive effects on students’ achievement and retention.
The difference in achievement between those taught using improvised furnace and those
taught using conventional teaching aids was found to be significant at 0.05 levels of
significance. Based on the findings of the study, the researcher recommended that
government, technical college principals and the different agencies should provide fund to
procure the materials and component for designing and constructing furnace by the teacher
for teaching heat treatment in technical colleges in Katsina State. Also, constant power supply,
equipment and tools should be provided and distributed by the ministry of education to the
technical colleges for construction of furnace for effective teaching of soldering and forging in
Katsina State. The industries, government, non-governmental agencies and private enterprises
and communities should provide components, consumable materials necessary for teaching
foundry and supply the materials directly to the individual technical colleges in Katsina State.

Keywords: Achievement, Improvised Furnace, General Metalwork, Retention

Introduction

Technical Colleges are regarded as the principal vocational institutions in Nigeria; they give full
vocational training to prepare students for entry into various occupations. Technical colleges
give technical education that leads to the acquisition of skill and techniques in chosen
occupation or profession to enable an individual earn a living which is a major focus of
vocational and technical colleges. Technical education is described as result oriented. It bring
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about technological advancement and aims to provide manpower for employment and provide
further training for those already qualified, so that they can keep up with modern working
methods (Uwaifo, 2009).

Technical colleges offered courses in various trades such as block laying, bricks laying and
concreting, motor vehicle mechanics (MVM), radio and television, electrical electronics,
carpentry and joinery and welding and fabrication among others. General Metalwork as a
course is been offered among Engineering trades such as MVM, Mechanical Engineering craft
practice, Welding and fabrication craft practiced. General Metalwork (GMW) consists of topics
and sub-topics relevant to these trades such as: heat treatment, soldering, foundry and forging.
These aspects of the courses can be successfully delivered using furnace.

Furnace is a device used for heating and melting metals for industrial use (Yusuf, 2013).
Examples of furnace are blast furnace, electric furnace, basic oxygen furnace and open hearth
furnace. Their heating sources could be coal, charcoal, gas or electricity. It therefore follows
that without a functional furnace, it will be difficult for the teacher to develop the students’ skills
in metal related work. Furnaces may be obtained in capacities ranging from small ones with a
chamber measuring about 150 mm wide x 100 mm high x 200 mm deep, suitable for small
tools, to huge structures of about 10 metres long for heat-treating large bars and forgings.
Studies conducted by several authors such as: Ogundu (2015), Onaga, (2014), Mbata, (2010)
revealed that in most technical colleges particularly in Katsina state this important teaching aids
has not been available for instruction. Therefore, teaching heat treatment, soldering, foundry
and forging in a workshop without functional furnace is a challenge to the teacher. The
teacher’s positive response to the challenge is shown by the extent of improvisation made
towards effective instruction. One of such improvisation by the teacher is the improvised
furnace. The use of this improvised furnace may lead to improved achievement of students in
General Metalwork.

Achievement can be described as a measure of the ability of students to gain or reach a set
goal through effort and skill. According to Ogbu (2016) achievement in education specifically
refers to students’ success in learning specified curriculum content. Ogbu, explained that a
paper and pencil test, called achievement test, set specifically to cover the taught curriculum
content, is usually involved. Achievement test is concerned with measuring what a candidate
has learned (Olatoye&Aderogba, 2011).

Retention as one of the variable in this study is a significant goal of education. The method to
be used for effective teaching and learning and for the learned material to be retained is a
matter of great concern to teachers and educators. Bjorklund (2014) observed that teachers’
method can greatly affect students’ retention and skill acquisition. Ezugwu (2016) seems to be
supporting this view when he stated that no single method of teaching has been found to
provide all it takes for reasonable retention of knowledge by learning. The use of this
instructional aid by the teacher may likely affect the student’s achievement, retention and
interest in areas of skill development and passing of their examination. According to Ndukwe
(2016), at the end of the approved period of study, Technical College students take various
examinations, particularly, the National Technical Certificate Examination. National Business and
Technical Examination Board (NABTEB 2017) reported that there is a decline in student’s
achievement, retention and interest in General Metalwork. The document showed that students’
achievement, retentions and interest in General Metalwork in Technical Colleges have been

pg. 45 CURRICULUM ISSUES IN SCIENCE AND TECHNOLOGY EDUCATION IN THE 21ST CENTURY



7th International Conference of School of Science and Technology Education (SSTE)

dwindling in recent time and the situation calls for immediate attention in the Technical
Colleges. FME (2017) maintain that Technical Colleges are expected to produce craftsmen. In
the last decade, Technical Colleges have recorded high failure rate of over 60 per cent in
National Business and Technical Examination Board (NABTEB). It is also on record (NABTEB,
2017) from the Chief examiners reports that the General Metalwork students who sat for the
examination performed very poorly.It has been observed by NABTEB (2016) that the persistent
poor achievement and retention emanates mainly from the inappropriate teaching methods and
instructional aids adopted by technical teachers. Moreover, NABTEB (2017) added that only 2
percent of the total students that were enrolled for the examination in General Metalwork
attempted question on use of furnaces which they performed poorly.

Ideally, General Metalwork should be taught using the same equipment the practitioners are
using in the field, because teaching General Metalwork involves the study of industrial
technology, therefore requires industrial facilities that include machinery or simulated industrial
setting known as workshop. This workshop must have amongst other equipment functional
furnaces which are not available for teaching in technical colleges in Katsina state as such
teachers use conventional teaching aids such as drawing, pictures of furnace. Hence, the
researcher seeks to investigate the effects of improvised furnace on students’ achievement and
retention in General Metalwork in Technical Colleges in Katsina state, Nigeria.

Statement of the Research Problem

In technical colleges, students are educated theoretically and practically to make them
employable in commerce and industry or any type of enterprises that requires the use of tools
and machinery for the operation, production, preservation and distribution of goods and
services (Joshua, 2012). For effective practical, instructional materials are made available for
learning of the students such as furnaces where necessary. But lack of functional furnace may
have contributed to the students’ poor learning engagement in practical classes which is a
major problem in Katsina State Technical colleges. There is lack of functional furnace in Katsina
State Technical Colleges. Even where furnaces are available, there is generally power instability
in the country which may affect the use of these furnaces. Lack of functional furnace has
possibly led to poor achievement, retention and interest of the students in external examination
such as National Business and Technical Examination. Candidates performed poorly because,
according to the report from NABTEB Exam Ethics project (2017), students were unable to
attempt questions on blacksmith shop equipment and other equipment for General Metalwork
which contributed to poor achievement of students in General Metalwork. It is this background
that the research investigated effect of improvised furnace on students’ achievement and
retention in General Metalwork in Technical Colleges in Katsina State, Nigeria.

Aim and Objectives of the Study
The aim of this study is to determine the effect of improvised furnace on students’ achievement
and retention in General Metalwork in Technical Colleges in Katsina State, Nigeria. Specifically,
the study determined:
1. Effect of improvised furnace on students’ achievement in General Metalwork in
Technical Colleges in Katsina state, Nigeria.

2.  Effect of improvised furnace on students’ retention of learning in General Metalwork
in Technical Colleges in Katsina state, Nigeria.
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Research Questions
The following research questions guided this study:
1. What is the effect of improvised furnace on student’s achievement in General Metalwork
in Katsina State?
2. What is the effect of improvised furnace on student’s retention of learning in General
Metalwork in Katsina State?

Research Hypotheses
The following null hypotheses were formulated and tested at 0.05 levels of significance:

HO,. There is no significant difference in the mean achievement of Technical College students
taught General Metalwork using improvised furnace and those taught with conventional
teaching aids in Katsina State.

HO,. There is no significant difference in the mean retention of Technical College students
taught General Metalwork using improvised furnace and those taught with conventional
teaching aids in Katsina State.

Literature Review

The conceptual framework of this study was based on effect of improvised furnace on students’
achievement, retention and interest. Interrelationship between the independent and the
dependent variables revealed that improvised furnace determined the outcome of achievement
and retention.Achievement refers to the acquisition and initial retention of learning items such
that the learner easily makes use of the knowledge or skills acquired when the opportunity is
presented. It is also conceptualized as a major change in the performance of students due to
their exposure to specific programme of instruction. It is a major focus in the learning process,
and cannot be divulged from retention due to the fact that some measures of materials learned
have been returning (Heidt, 2012). Students must know and use the principles of science and
mathematics.

The achievement and retention of practical skills calls for coordinated interplay of the brain,
eyes and the hands. In practice it is imperative to have various equipment, tools, materials and
physical facilities. The problems of acquiring technical skills in Nigeria can be affiliated to the
lack of achievement and retention of the technical schools put in place for acquiring of these
practical skills. Barky (2010) pointed out that the factors affecting the effect of improvised
furnace on students achievement and retention can be traceable to our unwillingness and late
appreciation of the wonders of technology, hence our present backwardness. Other problems
militating against adequate operations of workshops are none availability of power, few
institutions that profess technology; products of Technical Colleges, Polytechnics and
Universities are not adequately exposed to sufficient practical experience in their fields. To this
effect, the teaching and non-teaching staff should be encouraged to be vigilant and give
immediate reports concerning deterioration in plants, such as damage to window panes, leaks
in roofs and cracks in wall as the improvised blast furnace used in the teaching learning process
to enhance achievement and retention can only succeed with decent physical plant in place. In
addition, students have a major role to play in ensuring proper use and upkeep of plants. They
should be made to appreciate that the institution and its property belong to them. It is
therefore, incumbent upon them to see that the plants are properly used and maintained.
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Students should be brought up to always ensure that they keep buildings, toilets, chalkboards
and furniture free from defacements and obscene writings. So also, they should be trained to
always give prompt reports of deterioration in plan. For improvised furnace to have the desired
effect on the achievement and retention of students, appropriate tools and equipment such as
hammer, tungsten, Anvil, bellow and the furnace must not only be available, but must also be
properly managed.

Retention is measured in collaboration with achievement. This means that closely related to
achievement is retention. Hornby (2000) defines retention as the ability to remember
experiences and things learnt. Similarly, Kundu and Tutoo (2002) posited that retention is the
preservation of mind. These imply that the amount of knowledge learnt and kept, skill
maintained or problem-solving behaviors manifested consistently reflects what is retained. Thus
retention of statistical knowledge is the ability of a learner to keep and remember as well as
recall or reproduce the acquired knowledge or some part of the knowledge after some period of
time must have elapsed. This is the ability to recall or remember things learned previously or to
store information for long periods. Maduabum (2015) reported that stimulating learning
environment, retention, and activity oriented teaching strategies are all that the learners need
to retain new learned information. Therefore, to improve students’ achievement level in General
Metalwork implies to improve the level at which they retain the concepts of General Metalwork
learnt. Hence the researchers see the need to find out if improved furnace approach to the
teaching of General Metalwork could improve the retention of students in technical colleges.

In a study carried out by Uzoagulu (2006), it was discovered that poor student achievement
and retention in Technical Colleges in Nigeria is as a result of inadequate and non-functional
training facilities.

Ogundu, (2015) carried out research on the effect of an improvised furnace on students’
performance in heat treatment in technical colleges in Rivers State. The study adopted research
and development incorporating quasi-experimental design. It involved the use of control group,
pre-test — post test design. The population of 194 students from four technical colleges in
Rivers State was used for the study. The instrument for data collection was made up of Heat
Treatment Achievement Test (HTAT) developed by the researchers. The achievement test
consists of 50-multiple choice items with four options of A-D. The results obtained from the test
scores were compiled and analyzed using statistical tools such as; percentage, mean, and
analysis of covariance (ANCOVA) in answering the research question and testing the hypothesis
at 0.05 level of significance. In his finding, improvised furnace had positive effects on students’
performance in heat treatment with a mean gain of 4.61. The difference in performance
between those taught using improvised furnace and those taught using conventional teaching
aids was found to be significant at 0.05 levels of significance. Based on the findings of the
study, the researcher recommended that government, technical college principals and the
different agencies should provide fund to procure the materials and component for designing
and constructing furnace by the teacher for teaching heat treatment in technical colleges in
Rivers State. Also, constant power supply, generators, accumulators, anvil, steel vessel, pipes
and electric blower should be provided and distributed by the ministry of education to the
technical colleges for construction of furnace for effective teaching in Rivers State. The
industries, government, nongovernmental agencies and private enterprises and communities
should provide components, consumable materials necessary for teaching heat treatment and
supply the materials directly to the individual technical colleges in Rivers State.
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A study was carried out by Adekunle (2013) on the effect of computer-based instruction on
students’ achievement and retention in auto-mechanics in technical colleges in Oyo State,
Nigeria. The design of the study was a quasi-experimental study precisely pretest posttest
nonequivalent control group design. The sample size of the study comprised 86 NTC II Motor
Vehicle Mechanic Work Students selected through purposive sampling technique. The findings
of the study revealed that computer-based instructional medium was more effective in
enhancing achievement and retention that the traditional teaching method. Mangal (2010)
observed that appropriate learning environment and methods, functional teaching material and
a motivating teacher have positive effect on students’ interest in learning.

Mboto et al. (2011) finding out the effect of improvised material on students’ academic
achievement and retention on the concept of radioactivity. The study adopted the pretestpost
test non-equivalent control group design and was carried out in Calabar Education Zone, Cross
River State Nigeria. A total of two hundred and forty seven (247) Senior Secondary School III
Physics students took part in the study. The Analysis of Covariance (ANCOVA), Multiple Analysis
(MCA) and t-test were used to analyze the data. The results of the study showed a significant
difference in academic achievement between the experimental and control groups in favour of
the experimental group, a significant difference in the mean academic achievement between
the male and the female students in favour of the male students and a significant difference in
the retention between the experimental and control groups in favour of the experimental group.
The study recommended among others the use of improvised material in the teaching of
physics where the accredited ones are lacking.

Enohuean (2015) investigated effects of instructional materials on the academic achievement
and retention of SS 2 biology students in Delta State. The study sample consisted of 86 SS2
biology students randomly selected from a population of 5,626 students drawn from 18 public
schools. An instrument designed and developed from past WAEC questions by the researcher
known as Biology Achievement Test (BAT) was validated by some senior lecturers in science,
English and statistic from Ahmadu Bello University and senior biology teachers in Delta State.
The instrument used was tested and certified to be reliable at 0.65 coefficients. Quasi-
experimental design was adopted which involves two groups: experimental and control groups.
The experimental group was subjected to treatment using instructional materials but the control
group was taught without any instructional materials. Four null hypotheses were tested using t-
test statistics. The following major findings were made: There is a significant difference
between the mean academic achievement scores of students taught using instructional
materials (EG) and those taught without the use of instructional materials (CG).There is no
significant difference in the mean achievement scores of male and female students taught
biology concepts using instructional materials. There is significant difference in the mean
retention scores of students taught with instructional materials and those taught without
instructional materials. There is significant difference in the retention ability of male and female
students exposed to the use of instructional materials. On the basis of these findings some
recommendations were made, one of which is teachers should make use of instructional
materials to facilitate the teaching of biology at secondary school level.

Research Methodology

This study adopted quasi-experimental research design. Quasi- experimental design involved
the use of pre-test and post-test design with experimental and control groups. This design
implies that intact classes were used for the study and that this experimental design helps in
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controlling almost all the threats to internal validity of an experiment especially in education.
This is because, using selected students from the classes will leave out some students who
could influence the ones used in the study which can be a threat to internal validity. This design
was necessary because it will not be possible for the researcher to randomly sample the
students and assign them to groups without disrupting the normal academic programme of the
Technical Colleges involved in the study.

The population of the study comprised 160 final year students of the three Technical Colleges
offering General Metalwork. Final year students were used because topics that required the use
of furnace are in Technical College III scheme of work. The population of 160 students was
manageable, hence it was used for the study. However, selection of the Technical Colleges into
the experimental and control groups was carried out using the simple random sampling
techniques. Therefore, Government Technical College Funtua was randomly selected as the
experimental group while Government Technical College Mashi and Ingawa served as control
groups.

The improvised furnace was constructed following these steps:

1. The improvised furnace is an improvised teaching material that is made up of sheet
metal, folded and twisted sheet metal, blower, 1.5mm plate, angle iron, socket, plat bar
and screw. The body was made up of steel plate folded to the required shape. It is lined
with welded angle iron "2 inches and is fired with charcoal using an electric blower
connected to a low voltage generator.

2. The National Business and Technical Examination Board Syllabus in General Metalwork
was carefully analyzed to determine which aspects of the syllabus require the use of
furnace in teaching. After the content areas have been identified, the specific tasks
requiring the furnace were identified as heat treatment, soldering, forging and foundry.

The conduct of the study took place during the normal school lesson periods, following the
normal time-table in each school. The teachers in each school taught their classes. Prior to the
commencement of the lesson, the test items were administered as pre-test to both the
treatment and control groups on the first day.

The teaching started from the second day. During the lessons the teachers taught the
experimental group General Metal Work using furnace, adhering strictly to the lesson
procedures prepared by the researcher. The control group was taught the same General
Metalwork topics using conventional teaching aids. As the lessons were going on, the
researcher used the General Metalwork teachers as research assistants to supervise the use of
improvised furnace. At the end of teaching each topic, the post-test was administered to the
two groups and the scores were recorded. The field work lasted for eight weeks from when the
furnace was constructed which was the period of pretest administration, teaching of the
students in both the experimental and control groups and then administration of posttest and
post-posttest.

This study has three research questions and three hypotheses. The research questions were

answered by comparing the pretest and posttest of experimental and control groups. The null
hypotheses were tested using inferential statistics. Analysis of Co-variance ANCOVA was used to
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analyse the hypotheses at 0.05 level of significance using Statistical Package for Social Sciences
(SPSS) version 20.

Results

Research Question 1:

What is the effect of improvised furnace on student’s achievement in General Metalwork in
Katsina State?

Table 1: Mean and standard deviation of pretest and posttest scores of students
taught General Metalwork with Improvised Furnace in Achievement Test

Group Pretest Posttest
N Mean SD Mean SD Mean
Gain
Experimental 62 53.12 1192 68.71 9.22 15.59
Control 98 50.59 9.97 56.24 8.75 5.65

Table 1 shows that the students who were taught General Metalwork using Improvised Furnace
had mean achievement score of 68.71 with a standard deviation of 9.22 at the post-test against
their pre-test mean achievement score of 53.12 and standard deviation of 11.92 while those
who were taught using conventional teaching aids had mean score of 50.59 with a standard
deviation of 9.97 while against their pretest mean score of 53.12 with standard deviation 11.92.
There were mean gain scores of 15.59 and 5.65 for the two groups respectively. This shows
that the students who were exposed to Improvised Furnace had higher mean score than those
taught using conventional teaching aids.

Research Question 2:

What is the effect of improvised furnace on student’s retention of learning in General Metalwork
in Katsina State?

Table 2: Mean and standard deviation of posttest and delayed posttest scores of
students taught General Metalwork with Improvised Furnace in Retention Test

Group Posttest Delayed Posttest (Retention
Test)
N Mean SD Mean SD Mean Gain
Experimental 62 68.71 9.22 63.19 11.32 5.52
Control 98 58.44 8.75 56.24 11.64 2.20

Table 2 shows that the students who were taught General Metalwork using Improvised Furnace
had mean score of 63.19 with a standard deviation of 11.32 at the post-test against their
delayed or retention score of 63.19 and standard deviation of 11.32 in the experimental group.
The control group showed that students had 58.44 with standard deviation of 8.75 at the
posttest and 56.24 with standard deviation of 11.64 at the delayed or retention test. Mean gain
scores of 5.52 and 2.20 respectively were recorded for the two groups which showed that the
students who were exposed to Improvised Furnace had higher retention mean score than those
taught using conventional teaching aids.
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Hypotheses Testing

HO,. There is no significant difference in the mean achievement scores of Technical College
students taught General Metalwork using improvised furnace and those taught with
conventional teaching aids in Katsina State.

Table 3: Summary of Analysis of Covariance (ANCOVA) for Test of Significance

of Effect of Treatment on Students’ Achievement in General Metalwork

Source Sum of df Mean F Sig.
Squares Square

Corrected Model 13148.863° 2 6574.431 83.474 .000

Intercept 44171.765 1 44171.765 560.840 .000

Covariate (Pretest) 723.750 1 723.750 9.189 .003

Main Effect (Treatment) 10515.766 1 10515.766 133.516 .000

Error 24966.937 157 78.760

Total 1287116.000 160

Corrected Total 38115.800 159

*: Significant at F<0.05 levels

Table 3 showed the ANCOVA result of the comparison of posttest scores of students in
Experimental Group and the Control Group. An examination of the Table shows (F(, 159y =
133.516, p < 0.05). On the basis of this, hypothesis one was rejected. Therefore, there was
significant difference in the achievement of students taught General Metalwork using
Improvised Furnace and those taught using conventional teaching aids. This implies that
Improvised Furnace enhances academic achievement of students better than conventional
teaching aids.

HO,. There is no significant difference in the mean retention scores of Technical College
students taught General Metalwork using improvised furnace and those taught with
conventional teaching aids in Katsina State.

Table 4: Summary of Analysis of Covariance (ANCOVA) for Test of Significance
of Effect of Treatment on Students’ Retention in General Metalwork

Source Sum of df Mean F Sig.
Squares Square

Corrected Model 1953.277° 2 976.638 7.413 .001

Intercept 20273.239 1 20273.239 153.874 .000

Covariate (Pretest) 148.277 1 148.277 1.125 290

Main Effect (Treatment) 779.940 1 779.940 5.920 .016

Error 41765.473 157 131.752

Total 1227130.000 160

Corrected Total 43718.750 159

*: Significant at F<0.05 levels
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Table 4 showed the ANCOVA result of the comparison of posttest scores of students in
Experimental Group and the Control Group. An examination of the Table shows (Fq, 1s0) =
5.920, p < 0.05). On the basis of this, hypothesis two was rejected. Therefore, there was
significant difference in the mean retention scores of students taught General Metalwork using
Improvised Furnace and those taught using conventional teaching aids. This implies that
Improvised Furnace enhances retention of students better than conventional teaching aids.

Discussion of Findings

The finding on improvised furnace revealed that it enhances academic achievement of students.
This was supported by Ogundu, (2015) who found out that improvised furnace had positive
effects on students’ performance in heat treatment. In the same vein, it is in agreement with
the finding of 0jo(2010) who evaluated human and material resources for teaching Metalwork
in the secondary schools in Ekiti State and found out that eight items (8) out of twelve (12)
which is 67% of human and material resources for teaching metalwork were available in Ekiti
State and that out of ten (10) material resources listed six (6) were often utilized because of
lack of adequate knowledge by the metalwork teachers and poor condition of facilities as such
their academic performance were enhanced.

The findings on improvised furnace that enhanced retention of students is in agreement with
the finding of Mboto et al. (2011) who investigated the effect of improvised material on
students’ academic achievement and retention on the concept of radioactivity and found out
that the study showed a significant difference in academic achievement between the
experimental and control groups in favour of the experimental group, a significant difference in
retention between the experimental and control groups in favour of the experimental group.

Conclusion

Based on the findings of this study, it can be concluded that Improvised Furnace enhances
academic achievement of students more than conventional teaching aids. The retention of
learning by students was also enhanced as was revealed in the study. This study has strong
implication for teaching and learning processes in Nigerian technical colleges as made evident in
the findings of the study.

Recommendations
Based on the findings of this study, the following recommendations were made:
1. Teachers should endeavour to utilize Improvised furnace for teaching in technical
colleges.
2. Government, technical college principals and the different government agencies should
provide fund to procure the materials and component for designing and constructing
furnace by the teacher for teaching heat treatment in technical colleges in Katsina State.

3. Stakeholders in Technical Colleges Board should ensure use of improvised furnace in all
the Technical Colleges to enhance student’s practical learning.

4. Constant power supply, generators, accumulators, soldering iron, solder, anvil, steel
vessel, sheet metal and electric blower should be provided and distributed by the
ministry of education to the technical colleges for construction of furnace for effective
teaching of soldering and forging in Katsina State.
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5. The industries, government, non-governmental agencies and private enterprises and
communities should provide components, consumable materials necessary for teaching
foundry and supply the materials directly to the individual technical colleges in Katsina
State.

6. Government and curriculum developers should embrace student-centered learning
approach in teaching and learning process so that instructional package like Improvised
furnace will be known by various stakeholders in education.
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Department of Science Education, Federal University of Technology, Minna, Niger State.

Abstract

This study investigated the level of availability and utilization of science laboratory equijpment in
secondary schools in Bosso Metropolis of Niger State. A research question was raised to guide
the study. The research design used for the study was a descriptive survey design. The
instrument used for the study was the Availability and Utilization of Science Laboratory
Equipment Questionnaire (AUSLEQ). Reliability of the instrument was determined and reliability
coefficient of 0.84 was obtained. One hundred and eighty science students (180) and twenty
science teachers (20) totaling two hundred (200) made up the population of the study. The
responses of the students and teachers to the instrument were collected and analyzed using
mean and standard deviation. The result of this study revealed that, there are no adequate
science laboratory equipment for effective teaching and learning of sciences in majority of
secondary schools in Bosso metropolis of Niger State. Even the little that are available are not
well equipped non effectively utilized by science teachers during teaching and learning process.
The study recommends that individual science teachers should improvise as much as possible
any equijpment that can aid effective teaching and learning of sciences in their schools.
Government and other stake holders in education should properly equip the science laboratories
at secondary school level of our education. In addition to the foregoing, Government should
employ more science teachers and develop them through capacity training through Workshop
Seminars and Conferences.

Key words: Equipment, Laboratory, Science, Students and Teachers

Introduction

Science has been of great importance globally for sustainable and socio-economic development
as well as for technological advancement of nations. Knowledge of science and technology is
therefore a requirement for individual as well as national development as it provides solution to
challenges faced by mankind. These challenges include emergences of new drug resistance
disease, dangers of nuclear war, explosions and global warming among others (Omosewo,
2011).Effective application of knowledge of science had resulted to rapid changes taking place
in medicine, industry, communication and agriculture. Science as an agent of development
plays an important role in bringing about these changes through technological advancement,
national wealth enhancement, health improvement and industrialization. This is why scientific
and technological breakthrough is usually the goal of any developing nation like Nigeria (Arthur,
2010).

In spite the importance of science to national development, secondary school science students’
learning outcomes has not been encouraging, it has been observed that Secondary School
science students have been exhibiting dwindling interest in the study of science over the past
few years (Ehindero, 2014). This among other reasons explains the reported low enrolment and
consistent poor learning outcome in sciences by Secondary School Students (Omosewo, 2011).
The reason for the negative attitude of the students towards the science subjects which is
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responsible for their low learning outcomes may not be unconnected with the teaching style
adopted by science teachers which often times is rote learning and memorization of formulas as
opposed to the more effective practical and hands-on approach. This ineffective approach is
often blamed on the paucity of relevant and effective science equipment(Nwagbo, 2014).

The negative trend spells doom for our National Development as science is believed to be the
bedrock of technological development of any Nation. To further compound the problem, science
subjects are generally seen as the most difficult subjects in the school curriculum as asserted by
Isola (2010).This results to ineffective teaching and learning of science. Ineffective teaching
and learning of sciences as well as consistent students’ poor learning outcomes has become a
major concern to all stakeholders in the educational sector. The only remedy to this national
embarrassment and the way out of this predicament may be for teachers to embrace an
effective instructional strategy. Effective instructional strategies without relevant and effective
laboratory equipment cannot in any way address this challenge (Aina, 2012).The most effective
approach to science teaching therefore, is to support theoretical explanations with actual
practices in the laboratory by using science laboratory equipment (Ojediran, Oludipe &
Ehindero, 2014).

A study conducted by Bello (2012) on the level of availability and utilization of science
laboratory equipment on Students’ Academic Achievement in Senior Secondary School Science
showed that the use of appropriate teaching equipment and teaching method is critical to the
successful teaching and learning of science. Taale and Antwi (2012) also reported that
inadequate exposure of science students to science laboratory work at the secondary school
level has been a major cause of first year University students’ inability to comprehend and apply
scientific knowledge.

A professional qualified Science Teacher, no matter how well trained, he or she would be
unable to put his ideas, opinions and experiences into practice if the school lacks laboratory
equipment necessary for him or her to translate his competence into reality in the classroom. In
order to attract and retain good students in science classes, the learning environment must be
made more student-friendly and this can only be achieved by supplying the relevant and
effective laboratory equipment and encouraging teachers to utilize them in order to enhance
the students’ learning outcomes (Taale & Antwi, 2012). Practical work at senior secondary
schools requires availability of functional laboratory experiment, science teachers’ ability to
demonstrate to the students how to carry out the practical exercises as well as the availability
of the equipment for students to conduct the practical exercises on their own either individually
or in small groups. This is because laboratory practical teaching can only be said to have taken
place when students actively participate in the learning experience rather than sit as passive
learners.

Laboratory practical teaching involves the use of equipment or apparatus in teaching such that,
teaching and learning activities is based on real life experience. Availability and utilization of
laboratory equipment and apparatus helps learner to transform scientific knowledge or
information into their personal knowledge which they can apply in different situations. It also
enables the students to acquire manipulative skills of science laboratory equipment.

Effective utilization of laboratory science equipment also help students to construct mental
models that prepares them for higher order performance such as applied problem solving and
ability to transfer knowledge and scientific skills from one field of study to another. In

pg. 57 CURRICULUM ISSUES IN SCIENCE AND TECHNOLOGY EDUCATION IN THE 21ST CENTURY



7th International Conference of School of Science and Technology Education (SSTE)

laboratory practical class, teacher serves as a facilitator, motivator, guide or a coach but not as
a sage on a stage (Akuezillo, 2005).

Statement of the Research Problem

Despite the importance of the knowledge of science to humanity in particular and society in
general, students’ learning outcomes in sciences has been below expectation (Taale & Antwi,
2012). This implies that science students are performing poorly at their final SSCE
examinations. There is therefore, the need for a research study to find out whether there are
enough laboratory science equipment for science teaching and learning at our secondary school
level of education. Not only that, but to also find out if the available laboratory science
equipment are effectively utilized by the science teachers at secondary school level. This is the
major reason why this study is aimed at assessing the level of availability and usage of science
laboratory equipment on learning outcome of secondary school science students in Bosso Local
Government Area of Niger State.

Objective of the Study
The specific objective of this study was to determine:

1. Level of availability of laboratory science equipment and the extent to which science
teachers utilizes them for the teaching and learning of sciences subjects as perceived by
science teachers and students in senior secondary schools Bosso Local Government Area
of Niger State

Research Question
The following research question was raised and answered using mean and standard deviation
during the study.
1. What is the level of availability and utilization of science laboratory equipment for the
teaching and learning of sciences as perceived by science teachers and students in
secondary schools in Bosso metropolis of Niger State?

Methodology

This study employed the descriptive survey design involving the use of questionnaires to collect
data from the subjects. The population of this study consist all the one thousand and two
hundred (1,200) science students and one hundred and fifty (150) science teachers in Bosso
metropolis of Niger State. The sample size of this study is two hundred (180 science students
and 20 science teachers). Four secondary schools were randomly selected from Bosso
metropolis for the study. From each of the four selected schools, one intact science class was
also randomly selected with cumulative student population of one hundred and eighty (180)
science students. Science teachers of the four schools totaling twenty (20) were used for the
study.

The research instrument used for data collection was carefully structured by the researchers to
obtain the various personal views of the science teachers and students on the level of
availability and utilization of science laboratory equipment in Bosso metropolis of Niger State,
The questionnaire contains two sections A and B. Section (A) concerns the Bio data of the
respondents while section (B) contain items or statement for obtaining the respondents’ views
about the level of availability and utilization of science laboratory equipment in their schools.
The instrument was validated by three science teachers and three science laboratory
technologists. Their suggestions, observations and recommendations guided the production of
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the final copy of the instrument. Pilot study was conducted and a reliability coefficient of 0.84
was obtained.

A 5 — scale (Likert type) of. Strongly agree (SA), Agreed (A), Undecided (UD), Disagreed (D)
and Strongly Disagree (SD) was used. The scoring was SA=5mks, A=4mks, U=3mks, D=2mks,
and SD=1mk. The decision rule is 3. This is because, 5+4+3+2+1=15. Therefore, 15/5=3 and
any score above 3 is accepted (agree) while any score less than 3 is rejected (disagree).

The researchers visited the selected schools and were granted permission to use the
respondents (science teachers and students of the schools) for the study. Thereafter, they were
introduced to both the science teachers and students of the schools and they were given
orientation on the purpose of research. In each of the schools used for the study, one intact
SS2 class was randomly selected and used for the study. This implies that one class of SS2
science students was used in each of the four schools. All the science teachers of the selected
schools were also used for the study. The researchers went to each class of SS2 to administer
the instrument. The questionnaires were distributed to both science teachers and SS2students
of the schools. The respondents were not allowed to communicate with one another when they
were responding to the questionnaires. The questionnaires answered were collected back from
the respondents after they have been properly filled. One hundred percent (100%) returns rate
was recorded for both students and teachers. Data collected were analyzed using mean and
standard deviation

RESULTS

Research Question

What is the level of availability and utilization of science laboratory equipment for the teaching
and learning of sciences as perceived by science teachers and students in secondary schools in
Bosso metropolis of Niger State?

Table 1: Mean and Standard Deviation on the level of availability and utilization of
science laboratory equipment for the teaching and learning of sciences as perceived
by science teachers and students in secondary schools in Bosso metropolis of Niger
State

S/N ITEMS N MEAN SD DECISION
1 Science laboratories are available for 200 4.40 1.01 Agree
science teaching and learning in my
school

2 Only multipurpose science laboratory is 200  3.55 0.15 Agree
available for science teaching and
learning in my school

3 There is enough science laboratory 200 2.43 0.08 Disagree
equipment for every science practical
class in my school
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4 All the available science laboratory 200 2.70 0.09 Disagree
equipment in my school are in good
standard

5 The available science laboratory 200 3.53 0.13 Agree

equipments are handled carelessly by
science teachers in my school.

6 Science laboratories are effectively 200 2.37 0.07 Disagree
utilized by science teachers during
teaching in my school

7 Available science laboratory equipment 200 3.28 0.10 Agree
are not accessible by science teachers
during teaching and learning process.

8 There are qualified science laboratory 200 2.29 0.05 Disagree
attendants in my school

9 Science students do not know the 200 3.69 0.14 Agree
location science laboratories in my
school

10 Non availability of science laboratory 200 3.76 0.16 Agree
equipment has negative effects on
science students.

Table 1 shows the mean and standard deviation of the level of availability and utilization of
science laboratory equipment for the teaching and learning of sciences as perceived by science
teachers and students in secondary schools in Bosso metropolis of Niger State and the table
reveals the followings:

ITEAM 1:

On whether Science laboratories are available for science teaching and learning in my school, the
table reveals the mean score of 4.4 (with standard deviation of 1.01) which is higher than the
decision mean of 3.00. This indicates that, most Secondary Schools in Bosso Metropolis of Niger
State have science laboratories for science teaching and learning.

ITEAM 2:

On whether it is only multipurpose science laboratory that is available for science teaching and
learning in my school, the table reveals the mean score of 3.55 (with standard deviation of 0.15)
which is higher than the decision mean of 3.00. This indicates that, most Secondary Schools in
Bosso Metropolis of Niger State have only multipurpose science laboratories for science teaching
and learning. Implicitly they do not have separate laboratories for Biology, Chemistry and Physics
which is supposed to be the case under normal circumstances.
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ITEAM 3:

On whether there is enough science laboratory equipment for every science practical class in my
school, the table reveals the mean score of 2.43 (with standard deviation of 0.08) which is less
than the decision mean of 3.00. This indicates that, neither science laboratories nor multipurpose
science laboratories in most Secondary Schools in Bosso Metropolis of Niger State lack the pre-
requisite equipment for science teaching and learning.

ITEAM 4:

On whether the available science laboratory equipment in my school are in good standard, the
table reveals the mean score of 2.70 (with standard deviation of 0.09) which is less than the
decision mean of 3.00. This indicates that, even the few available equipment in multipurpose
science laboratories in most Secondary Schools in Bosso Metropolis of Niger State are not in
good standard.

ITEAM 5:

On whether the available science laboratory equipment are handled carelessly by science
teachers in my school, the table reveals the mean score of 3.53 (with standard deviation of
0.13) which is higher than the decision mean of 3.00. This indicates that, most Secondary
Schools science teachers in Bosso Metropolis of Niger State cannot handle the few available
science equipment in their laboratories. This may be as a result of the fact that most science
teachers are not qualified and are no exposed to any kind of Professional Career Development
Program to improve their subject content knowledge.

ITEAM 6:

On whether Science laboratories are effectively utilized by science teachers during teaching in
my school, the table reveals the mean score of 2.37 (with standard deviation of 0.07) which is
less than the decision mean of 3.00. This indicates that, even the multipurpose science
laboratories in most Secondary Schools in Bosso Metropolis of Niger State are not properly
utilized. This may be as result of lack of equipment in them,

ITEAM 7:

On whether even the available science laboratory equipment are not accessible by science
teachers during teaching and learning process, the table reveals the mean score of 3.28 (with
standard deviation of 0.10) which is higher than the decision mean of 3.00. This indicates that,
science teachers do not have access to laboratory mainly because there are no equipment in
so-called science laboratories.

ITEAM 8:

On whether there are qualified science laboratory attendants in my school, the table reveals the
mean score of 2.29 (with standard deviation of 0.5) which is less than the decision mean of
3.00. This indicates that, most Secondary Schools in Bosso Metropolis of Niger State do not
even have trained science laboratory Technologist. This indicates lack of functional science
laboratory the schools.

ITEAM 9:

On whether Science students know the location science laboratories in my school, the table
reveals the mean score of 3.69 (with standard deviation of 0.14) which is higher than the
decision mean of 3.00. This indicates that, science students do not know where their school
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laboratory is located simply because there are no equipment the laboratory of most Secondary
Schools in Bosso metropolis of Niger State.

ITEAM 10:

On whether non availability of science laboratory equipment has negative effects on science
students, the table reveals the mean score of 3.76 (with standard deviation of 0.16) which is
higher than the decision mean of 3.00. This attest to the fact that, science students are
performing poorly at their final SSCE examinations because lack of laboratory in their school
negatively affect the teaching and learning process of sciences in their schools.

Discussion

Findings on the Items 1, 2, 7 & 9 is in line with finding of Omosewo(2011), Bello(2012) and
Aina (2014) who reported that most secondary schools do not have functional laboratory for
effective teaching and learning of science.

Findings on the Items 3, 4 & 5 is also in line with the findings of Ehindero (2014), Isola (2010)
and Nwagbo & Uzoma(2014).Who all opined that science laboratory in most of our secondary
schools are not well equipped.

Findings on the Items 6, 7 & 10 is in line with that of Taale & Antwi (2012) and Nwagbo &
Uzoma (2014) that most science laboratories are not effectively utilized for science teaching and
learning either because of lack of qualified science teachers or lack of qualified science
laboratory technologists
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Abstract

The Nigerian Education system is in the process of continuous reform therefore, this paper
examines the curriculum issues in school management and administration. The paper also
identified and explained some categories of essential knowledge needed by education planners
such as, curriculum [ssues in education, classroom management and responsibilities of a school
administrator. The paper further explained, possible curriculum dilemmas, concept of classroom
management, importance of classroom management, communication in the classroom and
importance of communication in the school. Some recommendations were made such as
developing mutual trust, learn how to communicate effectively, develop proper listening habits,
taking feedback of stakeholders is one of curriculum development strategy, use of technology
for fulfillment of demands of stakeholders, and seminars, panel discussions, orientation
programmes and workshops should be arranged for involvement of teachers as curriculum
developers.

Key Words: Curriculum, School management, Classroom, Communication

Introduction

The Nigerian Education system is in the process of continuous reform. The planning,
implementation and management of changes in the curriculum are among the major issues at
the forefront for policy makers. Curriculum plays an important role in the field of teacher
education. Curriculum is the planned interaction of pupils with instructional content, materials,
resources, and processes for evaluating the attainment of educational objectives. Curriculum is
used in several meanings. There are also a number of definitions of the term, curriculum.

The word curriculum is derived from the Latin word 'currrere’ which means 'run' and it signifies
a 'run-away' or a course which one runs to reach a goal.

Curriculum issues in Education

A curriculum guides the instructional lessons that teachers use. A curriculum defines what the
learner will learn and can possibly guide when the learner learns the information from the
lesson. A curriculum offers teachers the ideas and strategies for assessing student progress.

A student must meet certain academic requirements in order to go to the next level. Without
the guidance of a curriculum, teachers cannot be certain that they have supplied the necessary
knowledge or the opportunity for student success at the next level, whether that the levels
involve a high school, college or career. Curriculum can help students to achieve some personal
control over their learning, to plan their semester, and to manage their time effectively, and
describes Active Learning.  Students often conceive of learning as the acquisition of correct
information, but they may not know what it means to take an active role in the process, beyond
rote memorization and recall, students should be given some idea about what they should
already know and what skills they should already have before taking course so they can
realistically asses their readiness, sets the course in a Broader Context for Learning, describes
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Available Learning Resources. Curriculum development is the process of creating planned
syllabus, teaching, training, and exhibition modes. It is a term used to refer to the process of
instituting and putting in place precise guidelines of instruction for the curriculum. It describes
ways in which teaching and different training organizations plan and guide learning which can
be in groups or as an individual. Curriculum development is a local, regional, or state/provincial
level process that student teachers often have difficulty comprehending (Parker, 2003). In his
opinion, it is something undertaken by authorities (e.g., regional advisory committee members)
with years of experience in the teacher education system.

The expectation of the teacher candidates, often enough, is that they will learn how to teach
and thereby become effective at transmitting the knowledge, skills, and attitudes associated
with a particular subject or programme. Successful practice in the classroom is inextricably
linked to curriculum development-the everyday decisions about both what to teach and how to
teach.

Curriculum issues in School communication management

The importance of effective communication cannot be overemphasized for one specific reason.
Everything that organizations do involves communication. Effective communication is the
cement in the management process, which holds it together and it is a prerequisite for
management functions (Prinsloo in Van Deventer & Kruger, 2011). Managing curriculum change
is @ major challenge for managers because they are responsible for providing information that
will result in efficient and effective curriculum implementation (Guo & Sanchez, 2005).

Effective communication increases the quality of any relationship and facilitates the
implementation of curriculum change. Communication is necessary for enabling organizations to
carry out their functions (Mngoma, 2007).

In a school environment, several issues should be communicated to the different stakeholders.
Such issues include the curriculum and other school activities. The communication process
becomes a chain that facilitates understanding of what needs to be done in the organization
and communication channels should transmit messages from top to bottom, bottom to top and
side to side. Communication as a concept is defined by Clampitt (2013) as the transmission
and/or reception of signals through some channels that beings interpret based on a probabilistic
system that is deeply influenced by context. Communication involves understanding between
the sender of the message and the receiver of the message (Guo & Sanchez, 2005). In terms of
the context of this study, district officials send information or a message (encoded by using
codes) to the receiver (School principals and educators) in words or other symbols, unless
understood by the principal and educators (receiver, decoded), the message has not been
communicated. The use of feedback in communication is to ascertain that clear messages are
received through two ways communication (Mngoma, 2007) and indicate the effectiveness of a
previous communication. In communication, feedback shows how the communicated message
has been interpreted by the receiver. The ultimate aim of communication is to elicit a certain
behavioural response from the recipient (Prinsloo in Van Deventer & Kruger, 2009).

Nkwana (2010) is of the opinion that new programmes can be transformed into action through
continuous communication between and among the involved parties.

pg. 65 CURRICULUM ISSUES IN SCIENCE AND TECHNOLOGY EDUCATION IN THE 21ST CENTURY



7th International Conference of School of Science and Technology Education (SSTE)

Communication is essential for effective functioning in every part of the organization (schools)
and curriculum implementation. Successful implementation of the curriculum depends on the
extent to which all consumers are informed and have been prepared for the envisaged change
(Nkwana, 2010). Among others leadership also plays a key role in facilitating the
communication of curriculum changes. The leadership styles of managers may affect or have an
influence on communication of curriculum implementation.(Prinsloo in Van Deventer & Kruger
2009) pointed out that the leadership styles adopted by a leader can have a positive or negative
effect in a school and the teaching and learning that takes place in such schools. The type and
effectiveness of communication has a direct impact on the school and what should be done.

Consequently, inadequate or poor communication could results in uniformed decision making
and poor curriculum implementation. Furthermore, insufficient information may engender
misunderstanding, mistrust, frustration, confusion and rivalry in organization (Nyembe Kganye,
2005). The importance of effective and meaningful communication is that it guarantees good
results. It is the responsibility of principals as leaders to ensure that there is effective
communication in their schools.

Curriculum Responsibilities of School Teacher and Administrators

Teachers know the needs of all stakeholders of teacher education. Teachers can understand
the psychology of the learner. Teachers are aware about the teaching methods and teaching
strategies. Teachers also play the role as evaluator for the assessment of learning outcomes.
So teachers must possess some qualities such as planner, designer, manager, evaluator,
researcher, decision maker and administrator. Teachers play the respective role for the each
step of curriculum development process. Curriculum planning involves analysis of philosophy,
social forces, needs, goals and Objectives, treatment of knowledge, human development,
learning process & instruction, and decision (Dimba, 2001).

The author opined that curriculum preparation involves systematic data, content, selection,
collection, assessment and organization. Design factors includes school (levels, types,
Structures), educational technology, systemic vocational, social reconstruction, Curriculum
design, analysis of social needs, translating the needs into Course/general/learning/terminal
objectives, splitting the objectives into specific objectives, grouping the specific objectives into
subjects, deriving the subjects from the above classification, specifying enabling objectives,
unitizing each subject matter, specification of required time, and syllabus formulation.
Curriculum development phases consist of instructional development, materials & media
development, methods of teaching & testing implementation of the curriculum involves
instructional scheme of each subject to be completed in the semester, planning the lessons as
per the timetable, using the transactional strategies, using the appropriate media, providing the
learning resources, promoting classroom learning experiences, progressive testing curriculum
evaluation involves, intra-curricular evaluation, teacher evaluation of students, Student
evaluation of teachers, materials evaluation, verification of methods, evaluation of tests and
examinations, checking the learning outcomes while on the field, curriculum review/
improvement/ change/ modification and system revision. After evaluating the prepared
curriculum and it is observed that the curriculum is not satisfactory then developer turns for
revising and improving phase.
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While curriculum specialists and outside educational organizations spend time in developing the
curriculum, teachers know best what the curriculum should look like. Teachers are the key
agents in the curriculum implementation process (Onojerena, 2014).

In Nigeria and South African education system, communication is very often conducted in a top
down manner. Such communication is often in the form of a memo, a policy and/or Act. This
communication follows certain patterns (Nyambe Kganye, 2005), know as a hierarchy or
bureaucratic structure. Upon receipt of information, principals are expected to inform teachers
and implement the changes which are communicated as directives. Teachers are responsible for
curriculum implementation as they interact directly with the learners in the teaching process,
yet they do not have much say in the process of curriculum development and the changes
thereafter.

The involvement of teachers in curriculum development is crucial as they are the implementers.
A positive and supportive working relationship among the teachers supports the process of
implementing curriculum changes. Communication that is based on values, such as trust and
open communication, encourages positive interaction between the teachers in implementing the
curriculum (Onojerena, 2014). Effective communication facilitates coherence and reduces
contradictions in the implementation of curriculum change.

Possible Curriculum Dilemmas

According to Adu and Ngibe, (2014) there are varieties of challenges facing curriculum
development, but in general they are classified into three types, global challenges (external),
internal challenges of the education systems, and challenges specific to Region. With regard to
the external challenges, curriculum planners should response to eight critical processes: the
process of globalization, accelerated pace of scientific and technological progress, radical
transformation in the work field, increasing social inequalities, progress of democracy and
human rights, multi-culturalism, the feeling of insecurity, and moral decline. In addition, the
third type of challenges may be summarized as: universal literacy, shortage of highly skilled
human resources, reconciling traditional orientation of education with the aspiration for
modernity, privatization of schools, diversification of the economy, the need to invest more in
education research.

Communication in the Classroom

The Advanced Learner’s Dictionary (2010) defines communication as correspondence, a
passage or channel, and a means of communication, and giving receiving information. As an
organizational activity, communication is the means by which the people in the organization
exchange information concerning the environment, operational requirements of supervisors,
programme status and ideas of improving organization efficiency (World Bank, 2001). Every
communication process in the school involves at least three elements, the sender, the receiver
and the message that is transmitted. In the classroom, communication involves the teacher and
the learners and the lesson to be transmitted. In any classroom environment, good
communication between teacher and learners is very important and this means that the teacher
talks, learners listen pattern must be observed. In teaching, the teacher engages in
communication when he gives a lecture, a class discussion, explains the content of a lesion, or
when he merely gives some signals. A teacher must learn to listen and allow learners to talk
and give their view or solutions to classroom problems. The teacher must continuously strive to
improve the ability to communicate to his or her learners and also be receptive. Until school
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managers and teachers communicate effectively, they will not achieve the desired results for
which the classroom is meant. There is no doubt that communication is important in the school.

It is another manifestation of the need for coherence. A child will only gain a coherent
education if the school functions as a unit, and this means that different parts of the system
must receive and transmit information to each other. Communication is thus a coordinating
mechanism for various organs or units of the school organization. The executive or the
administrator not only has to coordinate the activities of these interdependent parts but also
has to obtain feedback from the environment (Husain, 2013). A channel of communication must
be established, and this may take time and patience. Although there is the need for structure,
excessive structures may create an over formalized system in which personal responsibility is
submerged and initiative stifled.

Summary/Conclusion

Effective curriculum management focuses mainly on developing and managing a positive
relationship between adults and children. For this to take place, it is essential that all
stakeholders in the school system ensure a progressive development of a positive school
climate where there is absolute trust, respect and cooperation. This will bring about desirable
interrelationship virtues like faith and love in and for one another, healthy competitions and
readiness to assume responsibility for one’s actions and inactions. For obvious reasons, each
institution is expected to have its laid down rules and regulations because what is acceptable in
an organization may not work in another.

Communication is therefore, the means through which people in any organization exchange
ideas, and information for curriculum implementation. Poor communication could results in
uninformed decision making and poor curriculum implementation. Chaos sets in when
communication breaks down. The need for coherence and exchange of information between
society and the school makes communication inevitable. It aims, among others, to bring social
cohesion in the school, enhance public reputation and ensure that curriculum decision making is
effective. Communication acts as a co-ordination mechanism for various organs or units. Its
importance in the scheme of things should be highlighted. While it senses early internal strains
within the school, its absence usually creates an environment of rumours. An open channel of
communication is therefore, encouraged.

Recommendations

The curriculum development process can be improved upon by the following ways:
Need based analysis of curriculum,
What is the requirement of institutions? Which types of skills are incorporated in the
students? How to bridge the gaps between the theory and real life situation?
Taking feedback of stakeholders is one of curriculum development strategy,
Use of technology for fulfillment of demands of stakeholders, Revision of curriculum is
done for each five years, etc.
The seminars, panel discussions, orientation programmes and workshops should be
arranged for involvement of teacher as curriculum developer
Curriculum developers should follow some of the principles of curriculum development
such as conservative principle, forward looking principle, creation principle, activity
principle, child centered principle, flexibility principle, leisure principle, character building
principle, and dignity of labour principle. Also the principles of maturity, preparation for
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real life, link with life, individual difference, loyalties, core or common subjects, all round
development of body, mind and spirit, democracy, secularism, socialism etc.
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Abstract

This study assesses students’ interest in curriculum innovation in secondary schools in Minna
Metropolis, Niger State. Four research questions guided the study. A survey research design
was adopted for the study. Sample of 370 teachers and students from three secondary schools
in Minna metropolis Niger state, Nigeria were randomly selected, using simple random sampling
technigue. Questionnaire titled Secondary School Teachers and Students Curriculum
Implementation Questionnaire (SSTSCIQ). The instrument was validated by two curriculum
experts from Ibrahim Badamasi Babangida University Lapai, Niger state. Using Crombach Alpha
Reliability Coefficient of the following was obtained from the instrument 0.76, 0.84, 0.79 and
0.79. Research questions was answered using simple percentage was used to analyzed research
questions. The result shows that 62.2% of the respondent agree with the statement while
37.8% disagree with the statement; in item two, the result shows that 38.4% agreed with the
statement while 61.6% disagree with the statement; in item three, the result shows 46.25
agreed with the statement while 53.85 disagree with the statement. Based on the findings, the
stakeholder as matter of urgent should organize workshop on way to incorporate teachers and
students in curriculum planning. Curriculum changes is needed periodically in order to have
positive impact of students’ performance and to acquit them of new knowledge
Recommendations, Since curriculum Is dealing with students’ attitude as parts of its element,
their interest must be sought through devices such as questionnaire, getting in touch with
students representatives such as students union, parents or academic staft union. Also there is
need to pilot study of any curriculum innovation to be fully implemented.

Key words: Curriculum, Innovation, Performance, Assessment, Interest

Introduction

Curriculum is often one of the main concern in the educational field. What kind of curricula
should we offer to learners? Educators and teachers are concerned about what choices are to
make about teaching content and methods. For the parents, they would like to know what
children are going to learn. Learners are also concerned about what kinds of content they are
going to have in the class. Curriculum seems to be considered greatly as what teachers are
going to teach and in other words, what learners are going to learned (Atherton, 2010).

Adebayo (2016) opined curriculum change and innovation as effort made by education
authorities to change and adopt their aims and objectives of teaching and learning according to
the value, culture, philosophies as well as the resources at their disposal. Students, teaching
and learning in secondary schools are all objects and subject of the educational system in
Nigeria. Therefore, there is a need to understand any change that may affects the subjects and
the need to observe the available objects on ground by the regulating body for the betterment
of the whole system. In other words, teachers, students, educational administrators and
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educational and scientific firms are all stakeholders in education and therefore need to be
consulted, involved and informed for any changes and or innovation to take place (Chen, 2007).
This is so because education is referred to an act or process of developing and cultivating
(whether physically, mentally or morally) ones mental activities or senses; the expansion,
strengthening and discipline of one’ mind, the forming and regulation of principles and
character in order prepare and fit for any culling or business by systematic instructions (Hervey,
2004). The results of these are determined by the knowledge, skills or discipline of character
acquired.

The concept of curriculum in education is always changing to suit the need of society.
Curriculum can be extended to cover the part of the school curriculum which is not formally
stated but which has an effect on the learner’s social, intellectual and emotional development,
this refers to what is commonly called the hidden curriculum (Hervey, 2004). Education
managers should understand the process of curriculum innovation and implementation in order
to provide effective professional guidance to teachers under their charge. Gross and Godwin
(2005) defined curriculum innovations as the effect made by education authorities to change
and adapt their aims and objectives of teaching and learning according to the values, cultures,
philosophies as well as the resources at their disposals.

Hervey (2004) identified the following are some reasons for curriculum innovation; the need to
provide more relevant education. This can be necessitated by the requirement for various types
of schools, such as public, private, community and churches schools which serve stakeholders
who have different demands. The need to provide life-long education. The need to provide
integrated learning. The need for improved teaching and learning such as introduction of
continuous assessment, a learners centered perspective, teachers’ resource centers, team
teaching and new teaching approaches. Community demand for cost effectiveness in education,
for instance, accountability, teacher competence and school calendar and time table.

Gross and Godwin (2005) states that thinking more expensively about stakeholder is easier.
Most educators like their ivory tower and many faculty members would rebel at notion of
administrators interfering with what goes on in the classroom. Stakeholders is an individuals or
entities who stand to gain or lose from the success or failure of a system or an organization, in
education they involves students, parents education administrators, employers and community

Aim and Objectives of the Study
The study aimed at investigating students’ interest in curriculum innovation in secondary
schools in Minna Metropolis, Niger State. Specifically, the study was carried out to;
1. Determine the level of students awareness and involvement about curriculum
innovation, planning and implementation
2. Determine the suitability of the curriculum been innovated
3. Find out which direction does innovated curriculum affect the students’ performance
4. Determine the position of students as stakeholders in the curriculum planning,
innovations and implementation.
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Research Questions
The following research questions were raised to guide the study:

1. Is there a need for the student awareness and involvement in curriculum innovation,
planning and implementation?

2. Are the students involved in the planning process of the previous curriculum
innovation?

3. Have those changes made positive impact on the students’ performance?

4. Is there any improvement compare to old curriculum?

Research Question One: Is there a need for the student awareness and involvement in
curriculum innovation, planning and implementation?

Table 1: Percentage of Students Awareness, Innovation, Planning and
Implementation of Curriculum

S/N STATEMENT NUMBER % OF NUMBER % OF
OF YES YES OF NO NO
1 The is need for students to be aware of 230 62.2 140 37.8

any curriculum innovation of secondary
school level prior to its implementation
2 Are students fully informed prior to any 142 38.4 228 61.6
curriculum innovation secondary school
level prior to its implementation
3 Does secondary school education board 171 46.2 199 53.8
formally inform the students in case of
curriculum  innovation prior to its
implementation

From table one, it quest to determine whether the students are aware of curriculum innovations
that is taking place at secondary school level. In item one, the result shows that 62.2% of the
respondent agree with the statement while 37.8% disagree with the statement; in item two,
the result shows that 38.4% agreed with the statement while 61.6% disagree with the
statement; in item three, the result shows 46.25 agreed with the statement while 53.85
disagree with the statement.

Research Question Two: Are the students involved in the planning process of the previous
curriculum innovation?

Table 2: Percentage of Students involving in the Planning of Previous Curriculum

Innovation
S/N STATEMENT NUMBER % OF NUMBER %
OF YES YES OF NO OF
NO
1 Is there any need to involve students in 248 67.0 122 33.0

the planning process of curriculum
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innovation at secondary school level
2 The students don’t have the interest to be 147 39.7 223 60.3
aware of curriculum innovations at
secondary school level prior to its
implementation
3 Is Secondary school academic staff union 139 37.6 231 62.4
enough to fairly represent both the
students and its member in any curriculum
innovation stakeholder’s debate/meeting?

From table two, it attempt to answer the research questions that seek to determine whether
the students are involved in planning process of curriculum innovations. In item one, the result
shows that 67.0% of the respondent agree with the statement while 33.0% disagree with the
statement; in item two, the result shows that 39.7% agreed with the statement while 60.3%
disagree with the statement; and in item three, the result shows 37.6% agreed with the
statement while 62.4% disagree with the statement.

Research Question Three: Have those changes made positive impact curriculum on the
students’ performance?

Table 3:Percentage of Positive Impact of Curriculum on the Students Performance

S/N STATEMENT NUMBER % OF NUMBER OF % OF
OF YES YES NO NO
1 Does the changes make possible impact 263 71.1 107 28.9
on students’ performances?
2 Students are fully aware about the 98 26.5 271 73.2

curriculum innovation at Secondary school
level prior to its implementation.

3 Does the present secondary school 274 74.1 96 25.9
curriculum richer than the old curriculum

From table three, the responses attempt to answer the research questions that seek to
determine whether those changes made had positive impact on students’ performance. In item
one, the result shows that 71.1% of the respondent agree with the statement while 28.9%
disagree with the statement; in item two, the result shows that 26.5% agreed with the
statement while 73.2% disagree with the statement; and in item three, the result shows 74.1%
agreed with the statement while 25.9% disagree with the statement.

Research Question Four: Is there any improvement in new curriculum compare to old
curriculum?

Table 4: Percentage of New Curriculum Compare to Old Curriculum

S/N STATEMENT NUMBER % OF NUMBER OF % OF
OF YES YES NO NO
1 Do Nigeria ministry of education debated 133 35.9 237 64.1

for or against any innovation in education
before fully it implementation.
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2 Does the academic staff wunion of 139 37.6 231 62.4
secondary school adequately inform
students on any curriculum innovation at
secondary school level prior to its
implementation
3 Do the ministry wait to see the outcome of 162 43.8 208 56.2
an innovated programme before engaging
in to re-innovation of just innovated
programme especially in Nigerian
Secondary schools?

From table four, the responses attempt to answer the research questions that seek to
determine whether there is improvement in the innovated curriculum compare to the old
curriculum and the state of implementation. In item one, the result shows that 35.9% of the
respondent agree with the statement while 64.1% disagree with the statement; in item two,
the result shows that 37.6% agreed with the statement while 62.4% disagree with the
statement; and in item three, the result shows 43.8 % agreed with the statement while 56.2%
disagree with the statement.

Methodology

Descriptive survey was employed to elicit information from teachers and students on curriculum
implementation in Minna metropolis Niger state Nigeria. The population of the study comprises
29,564 teachers and students of secondary school. The sample schools have an estimated
population of (308)teachers and students (6205). 300 and 70 teachers and students were
randomly selected from two secondary schools using random sampling technique. One set of
questionnaire was used for data collection, Secondary School Teachers and Students Curriculum
Implementation Questionnaire (SSTSCIQ). The instrument contains two sections. Section A is
the demographic data of the respondent. Section B contains the items on Curriculum
Implementation. The instrument was validated by two curriculum experts. To determine the
reliability of the instrument, 203 questionnaires was administered on pilot sample, Crombach
Alpha was used to obtained reliability co-efficient of awareness and innovation (0.76), planning
process (0.81), students’ performance (0.72)old and new curriculum (0.85) and on curriculum
implementation. The instrument was administered to 203teachers and students. All 203 copies
questionnaire were duly collected and analyzed. The data were analyzed using Yes or No.
Simple percentages was used to analyzed all the research questions.

Discussion of Findings

From table one, the table provides answer to the research questions on whether student aware
and involve about curriculum innovation, planning and implementation in secondary schools. In
item one, the result shows that 62.2% of the respondent agree with the statement while 37.8%
disagree with the statement; in item two, the result shows that 38.4% agreed with the
statement while 61.6% disagree with the statement; in item three, the result shows 46.25
agreed with the statement while 53.85 disagree with the statement.

Based on the above findings, the result reveals that there is high demand for the students to be
aware of curriculum innovations, planning and implementation that is taking place at secondary
school level prior to its implementation. It is also revealed that the students are not fully
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informed on any implantation, also revealed that students are not fully informed on any
curriculum innovation at secondary school level prior to its implementation and also revealed
that secondary education board do not formally inform the students in curriculum innovation
prior to its implementation. The results opposed to the findings of Gross and Godwin (2005)
who stated that. stakeholders is an individuals or entities who stand to gain or lose from the
success or failure of a system or an organization, in education they involves students, parents
education administrators, employers and community.

From table two, the table provides answer to the research questions on whether students
involved in the planning process of the previous curriculum innovation. It attempt to answer the
research questions that seek to determine whether the students are involved in planning
process of curriculum innovations. In item one, the result shows that 67.0% of the respondent
agree with the statement while 33.0% disagree with the statement; in item two, the result
shows that 39.7% agreed with the statement while 60.3% disagree with the statement; and in
item three, the result shows 37.6% agreed with the statement while 62.4% disagree with the
statement.

Based on the above findings, the results revealed that there is high demand for students to be
involved in the planning process of curriculum innovation at secondary school level. It also
revealed that, the students have right and interest to be aware about curriculum change at
secondary school level prior to its implementation and lastly the result also revealed that
academic staff union of secondary schools alone is not fairly enough to represent both the
students and its member’s interest in any curriculum innovation. The result therefore, support
the findings of Gross and Godwin(2005)which show the need to recognized and incorporate
individual such as students, parents or organization within and outside of academic institution.
From table three, the table provides answer to the research questions that seek to determine
whether those changes made had positive impact on students’ performance. In item one, the
result shows that 71.1% of the respondent agree with the statement while 28.9% disagree with
the statement; in item two, the result shows that 26.5% agreed with the statement while
73.2% disagree with the statement; and in item three, the result shows 74.1% agreed with the
statement while 25.9% disagree with the statement. Based on the finding above, it was
observed that the change made in the secondary school curriculum has made positive impact
on the students’ performance though the students are not fully aware about the innovations
prior to its implementation. Hence, this study has proven that the present secondary school
syllabus contains more items which reflects Nigeria current need. This is in agreement with
Adebayo (2016) statement about curriculum which opined curriculum change and innovation as
effort made by education authorities to change and adopt their aims and objectives of teaching
and learning according to the value, culture, philosophies as well as the resources at their
disposal.

From table four, the table provides answer to the research questions that seek to determine
whether there is improvement in the innovated curriculum compare to the old curriculum and
the state of implementation. In item one, the result shows that 35.9% of the respondent agree
with the statement while 64.1% disagree with the statement; in item two, the result shows that
37.6% agreed with the statement while 62.4% disagree with the statement; and in item three,
the result shows 43.8 % agreed with the statement while 56.2% disagree with the statement.

Based on the above findings, the result revealed that the Nigeria Ministry of Education does not
debate for or against any innovation in education before its full implementation, the academic
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staff of secondary schools does not adequately inform the students on any curriculum
innovation at secondary school level prior to its implementation. Also the study revealed that
ministry of education do not wait to see the outcome of an innovated curriculum programme
before engaging in re-innovation.

Conclusion

The students are not aware about any curriculum innovation at secondary school level prior to
its implementation. Students are not involved in planning process of curriculum innovation at
secondary school level. The students have the right and interest to be aware of any curriculum
innovation at secondary school level prior to its implementation. Nigeria ministry of education
does not debate for or against any curriculum innovation before its full implementation.

Recommendations
1. Since curriculum is dealing with students attitude as parts of its element, their interest
must be sought through devices such as questionnaire, getting in touch with students
representatives such as students union, parents or academic staff union
There is need to pilot study of any curriculum innovation to be fully implemented
Nigeria ministry of education should organize conference to call for debate for or against
curriculum innovation and expert analysis before any attempt to change of add the
content of curriculum.
4. Teachers should be able represent students interest when the need arise without bias in
the curriculum innovation process

W

References
Adebayo, J. O. (2016). Introduction to curriculum development. University press, Ibadan
Nigeria.

Atherton, J. S. (2010). Managing the hidden curriculum. Retrieved July 8, 2019, from
http://www.deceo.co.uk/tools/hidden.htm

Chen, Y. U.H. (2007). The role of culture in an EFL curriculum of the 21* century. Selected
papers from the 16™ International Symposium on English Teaching. 119-129. Taipei,
Taiwan: Crane

Gross, K. & Godwin, P. (2005). Education many stakeholder. Seminar on Education many
stakeholder. University business. New York

Hervey, L. (2004). Analytic quality glossary: quality research internal. University business. New
York

pg. 76 CURRICULUM ISSUES IN SCIENCE AND TECHNOLOGY EDUCATION IN THE 21ST CENTURY



7th International Conference of School of Science and Technology Education (SSTE)

AN ASSESSMENT OF THE APPLICATION OF PEER GROUP GUIDED INQUIRY IN
SOLVING, LEARNING AND RETENTION IN BIOLOGY AMONG SENIOR SECONDARY
SCHOOLS IN MINNA METROPOLIS

ALAMU 1.0, ISAH U,OCHIGBO F.I, JUMAN S,
Department of Science Education, Federal University of Technology Minna, Niger State.
E-mail: Jacob alamu@gmail .com
Phone No: 07036064155,07037945237,07064846284

Abstract

The study investigated the assessment of applying peer group method in solving, and retention
in biology. Two research questions were used to guide the study and two Null hypotheses were
used for the study as well. A descriptive research design of the survey type was adopted for the
study. The population for the study consists of SSSZ2 students in selected senior secondary
schools. The sample for this study consisted of all SSS2 students in Minna metropolis The
research instrument (BAT) were validated by experts in the field of science Education and
Education Technology. The instruments used for the study were administered to the
respondents by the researcher and research assistants. The responses obtained were analyses
using descriptive statistics of frequency counts, percentages, mean, standard deviation and
graphs, while the hypotheses postulated were subjected to inferential statistics of Pearson
Product Moment Correlation. All the hypotheses were tested at 0.05 level of significance. Based
on the above findings, It was recommended that peer teaching technique should as a matter of
urgency to allow student to engage themselves and use their energy in the peer teaching
process to improve. Also. their understanding of biology as long as they were directly involved
In teaching specific material.

Intoduction

Peer-group guided inquiry is a systematic, mediated teaching strategy. Peer-group guided
inquiry involves students learning from and with each other in modes which are symbiotically
beneficial and involves exchange of ideas, knowledge, experience and skills among colleagues
or participants (Crossgrove and Curran,2008). In peer-led guided inquiry learners work together
in groups to practice an activity or skills and provide each other with immediate response. The
groups of learners can be homogenous or heterogeneous ability or age range. The process
involves a variety of instructional strategies which includes; cross-age tutoring (CAT), peer-
assisted learning strategies (PALS), reciprocal peer-tutoring (RPT), student teams achievement
divisions (STAD), cooperative integrated reading and comprehension (CTRC), teams homes
tournaments (TGT), peer-led guided inquiry (PLGI), Jigsaw, Team-Assisted individualization
(TAI), simple structures, reverse-role Tutoring and class wide peer-tutoring (CWPT) (Ogunleye,
2010).

Peer-tutoring is however a systematic, peer-mediated teaching strategy. This involves students
learning from each other in a way which are mutually beneficial and sharing knowledge,
experiences, idea among participants (Prezler efa/ 2007). In peer-tutoring, students work
together in groups to practice academic skills and provide each other with immediate feedback.
Peer-tutoring is a flexible, peer-mediated strategy that involves student serving as academic
tutors and tutees. Usually, higher performing student is paired with a lower performing student
to review critical academic or behavioral concept (Prpric and Hadgraft, 2009).
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Types of Peer Tutoring

Peer tutoring and peer mediated strategy comprises a variety of instructional strategies (Tracy,
2009).These include:

Cross-Age tutoring (CAT), Peer-Assisted Learning Strategies (PALS), Reciprocal-Peer Tutoring
(RPT), Class wide-Peer Tutoring (CWPT), Same-Age Peer tutoring (SAPT)

Class Wide Peer-Tutoring (CWPT): These involve dividing the entire class into two groups
of two or five students with different capabilities. These students act as tutors, tutees or both
tutors and tutees. CWPT involves highly structured procedure, direct rehearsal competitive
terms and posting of scores (Hockings et a/., 2008). While the procedure and a routine in CWPT
remains the same, students pairing or groups may change weekly or bi-weekly.

Cross-Age Peer-Tutoring: older students are often pair with younger students to teach or
review a skill. The older students serve as tutors and the younger student is the tutee. Both the
younger and older student can have similar or differing skill level.

Peer-Assisted Learning Strategies (PALS): PALS, a version of the CWPT model involves a
teacher pairing students who need additional instruction or help with a peer who can assist in
peer assisted learning strategy. Scott and Jennifer(2005), suggested that groups are flexible
and change often across a variety of subject area or skills. Students are typically paired with
other students who are at the same skill level without a large discrepancy between abilities.

Reciprocal Peer-Tutoring (RPT): two or more students alternate between acting as the
tutor and tutee during each session with equitable time in each role. Higher performing
students’ are often paired with lower performing students. Both group and individual rewards
may be earned to motivate and maximize learning.

Same Age Peer tutoring: peers who are within a year or two years of age are paired to
review key concepts, students may have similar ability level or a more advanced student can be
paired with a less advanced student. Student with similar abilities should have an equal
understanding of the content material and concept. When pairing student with different level,
the role of tutor and tutee may be alternated, allowing the lower performing student to quiz the
higher performing student. The lower achieving student should provide answers when acting as
a tutor in order to assist with any deficit in content knowledge.

The Peer-Led Team Learning (PLTL) Model

The PLTL workshop model was developed, in part, to address faculty concerns about student
learning and high attrition rates (Quitadamo et al/, 2009). A comprehensive report of the
research and development work on the model is available (Onwukwe, 2009). The PLTL model
addresses the needs of students by providing them with opportunities for interpersonal
development as well as a restructuring of their content knowledge. This approach preserves the
lecture and introduces a new structure weekly 2-hour workshop where six to eight students
interact to solve problems under the guidance of a trained peer leader, a student who has done
well in the course previously. Each weekly PLTL work-shop centers on carefully constructed
problems and activities. Typically, a course that includes a PLTL workshop consists of 2—3 hours
of lecture per week, 1'/, —2 hours of PLTL workshop per week, and a 3-hour laboratory
facilitated by the course instructor. Homework assignments are selected for developing content
mastery as well as to prepare for productive participation in the weekly workshops. Peer leaders
serve as role models. They are selected because they have recently completed the course, have
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done well, and have demonstrated good communication and leadership skills. They are
enthusiastic and motivated and have the desire to contribute to the learning of their peers.
They are catalysts in forming a community of students that can serve as a support group for
each other beyond the life of the peer-led team learning.

Based on these aforementioned advantages the researcher saw the need to assess the
application of an assessment of the application of peer group guided inquiry in solving, learning
and retention in biology among senior secondary schools in Minna metropolis.

Purpose of the Study
This research aim at assessing the application of peer group guided inquiry on the learning
outcomes of Biology Students among Selected senior secondary schools in Minna metropolis.

1. To find out the effect of application of peer group guided inquiry on the retention of
Biology students among selected senior secondary schools in Minna metropolis.

2. To find out the effect of application of peer group guided inquiry and gender on the
motivation of Biology students among selected senior secondary schools in Minna
metropolis.

Research Questions

The following research questions were formulated to assess the effect of application of peer
group guided inquiry on the learning outcomes of Biology Students among Selected senior
secondary schools in Minna metropolis.

1. What is the effect of application of peer group guided inquiry on the retention of
Biology students among selected senior secondary schools in Minna metropolis.

2. What is the effect of application of peer group guided inquiry on gender motivation
of Biology among selected senior secondary schools in Minna metropolis.

Research Null Hypotheses
The following null hypotheses are tested at p<0.05 level of significance

1. There is no significant difference between application of peer group guided inquiry
and retention of Biology among senior secondary schools in Minna metropolis

2. There is no significant difference between gender motivation guided inquiry and
retention of Biology among selected senior secondary schools in Minna metropolis.

Methodology

This study adopted descriptive research survey. To collect data, a questionnaire was used.
The questionnaire solicited for information on assessment of application of peer group
guided inquiry on the learning outcomes of Biology Students among Selected senior
secondary schools in Minna metropolis. The questionnaire consists of three sections.
Respondents were to respond on a four liker scale of strongly agreed, agreed, strongly
disagreed, agreed. The questionnaire was given to an expert in the Department of Science
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Education Federal University of Technology, Minna, to establish the face and content
validity. Population and sample

The population for the study consists of ss2 students in selected senior secondary school in
Minna metropolis. Eight co- educational school were purposefully selected for the purpose
of the study the total of 1016 were selected using random sampling technique. Copy of
questionnaire were minster by the researcher and two research assistance across the eight
co-educational schools that were purposefully selected out of the total of 1116 copies of
the questionnaire distributed 1008 was returned. The 1008 of the copies of the
questionnaire were used for the data analyses of this study.

Data Collection and Analysis

The data collected were analysed using frequency counts, percentage, mean and standard
deviation as well as inferential statistics involving Pearson product moment correlation. All the
hypotheses were tested at 0.05 level of significance.

Results and Discussion
Results of data analysis are presented in tables and they follow the order in which the research
questions were raised.

Hypothesis 1: There is no significant different between application of peer group guided
inquiry and retention of Biology among senior secondary schools in Minna metropolis

In testing this hypothesis, data on application of peer group guided inquiry in each of the 8
schools were collected from the responses of the 1008 respondents The result is presented as
follow:

Table 1: Correlation between application of peer group guided inquiry and retention of Biology
among senior secondary schools

Variables N Mean Stddev r I table
peer group 1008 75.51 29.57 0.754* 0.591
senior secondary schools 1008 84.89 5.76

*P<0.05

Table 1 showed the r, value of 0.754 is greater than rye of 0.591 at 0.05 level of significant.
The null hypothesis is rejected. This implies that there is significant different between
application of peer group guided inquiry and retention of Biology among senior secondary
schools.

Hypothesis 2: There is no significant different between gender motivations guided inquiry and
retention of Biology among selected senior secondary schools in Minna metropolis.

In testing this hypothesis, data on gender motivation guided inquiry in each of the 8 schools
were collected from the responses of the 1008 respondents/There is no significant different
between gender motivation guided inquiry and retention of Biology among senior secondary
schools in Minna metropolis. The result is presented as follow:
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Table 2: Correlation between gender motivation guided inquiry and retention of Biology among
selected senior secondary schools

Variables N Mean Stddev r. I table
Motivation guided 1008 64.14 21.53 0.846* 0.591
Senior secondary schools 1008 84.89 5.76

*P<0.05

Table 2 showed the r, value of 0.846 is greater than ry,e of 0.591 at 0.05 level of significant.
The null hypothesis is rejected. This implies that there is significant different between gender
motivation guided inquiry and retention of Biology among selected senior secondary schools in
Minna metropolis.

Recommendation

It was recommended that peer teaching technique should be used as a matter of urgency to
allow student to engage themselves and use their energy in the peer teaching process to
improve. Also, their understanding of biology as long as they were directly involved in teaching
specific material.
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Abstract

The paper investigated Gender perception of the use of ICT for classroom instruction among
Biology Teachers in Minna Metropolis. Research design employed for the purpose of this study
was survey research design. The sample size for this study consist of one hundred (100)
biology teachers (63 male and 37 female) from all the Secondary Schools in Minna metropolis of
Niger State. One research question was raised, The instrument used for data collection was a
questionnaire which was designed by the researchers on gender perception of the use of ICT
for classroom instruction in biology. The instrument was validated by three experts in biology
subject. Pilot study was conducted and reliability coefficient of 0.73 was obtained. The data
collected was analyzed using Mean and Standard Deviation. The study reveals that, both male
and female biology teachers in Minna metropolis of Niger State have the same perception that,
the use of ICT for classroom instruction is an effective instructional strategy. It was
recommended among others that Secondary School Teachers should be exposed to various
types of Continuous Professional Career Development programs to improve and update their
pedagogical skills particularly on the use of ICT for classroom instruction.

Key Words: Biology, Classroom, Computers, Teachers, ICT and Instruction

Introduction

Our society has been undergoing series of changes for the past decades as a result of the
knowledge of science and technology. Peoples’ culture and ways of life has been modernized as
a result of the advancement in the knowledge of science and technology. Advancement in the
knowledge of science and technology has brought about the application of Information and
Communication Technology (ICT) in our ways of life directly or indirectly. Therefore,
Information and Communication Technology (ICT)has gradually become an indispensable part
of the contemporary world. This is because our socio-cultural beliefs have been adjusted to
meet the changes brought about by the use of Information and Communication Technology
(ICT) in our everyday life. These adjustments manifests most especially in areas of medicine,
tourism, travel, business, law, banking, engineering and architecture among others. Our ways
of life today is vastly different from our fore parents’ ways of life in the past decades.

Information and communication technology has no doubt changed the face of teaching and
learning globally but in Nigeria, there seems to have a little impact of ICT utilization and far less
change as compared to other areas of human life. Though Nigeria is also making efforts to join
the ICT fray, these efforts appear to be ineffective (Tettey, 2008: Solomon, 2008 & Meenakshi,
2013).As result of that; stakeholders are calling the government to provide basic facilities
including ICT-driven teaching aids for nation’s educational system (Adomi & Ppangban,
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2010).However, a lot of researchers and educationalists have attempted to explore the use o
fInformation and Communication Technology (ICT) during teaching and learning.

Researchers reveal that ICT has immensely contributed to the quality and quantity of teaching,
learning and research in traditional and distance education institutions (Adeoye, et al., 2013). It
is further revealed that information and communication technology can make the school more
efficient and productive, by organizing a variety of tools to enhance and facilitate teachers’
professional activities. Adomi and Kpangban (2010) opined that ICT provides opportunities for
school to communicate with one another through e-mail, mailing list, chat room and other
facilities. It provides quicker and easier access to more extensive and current information. ICT
can also be used to do complex tasks as it provides researchers with a steady avenue for the
dissemination of research reports and findings.

Ajowi and Simatwa (2010) advanced three major reasons for information and communication
technology in education. They, however, suggested that it is a tool for addressing challenges in
teaching and learning situation; a change agent; and central force in economic competitiveness.
As a tool for addressing challenges in teaching and learning, technology has the capabilities for
delivery, management and support of effective teaching and learning. As a change agent, it is
capable of changing the content, methods and overall quality and quantity of teaching and
learning, thereby reducing teachers’ workload and ensuring constructivist inquiry-oriented
classroom. Moreover, ICT a central force in economic and social shifts that has technology skill
critical to future employment of today’s students. Ilomaki (2008) pointed out that the role of
technology in teaching and learning is rapidly becoming one of the most important and widely
discussed issues in contemporary education policy. Experts in the fields of education have
agreed that, if ICT is properly used, holds great promise to improve teaching and learning in
addition to shaping work-force opportunities.

The Pedagogical, practices of teachers using ICT can range from only small enhancements of
teaching practice using what are essentially traditional methods, to more fundamental changes
in their approach to teaching. According to Kiforo(2013) the most effective uses of ICT are
those in which the teacher and software can challenge students understanding and thinking,
either through whole-class discussions using an interactive whiteboard or through individual or
paired work on a computer. If the teacher has the skills to organize and stimulate the ICT-
based activity, then both whole class and individual work can be equally effective. ICT can be
used to reinforce existing pedagogical practice as well as to change the way teachers and
students interact. The use of ICT as representation tools(through overhead and LCD and
projectors, televisions, electronic whiteboards, gquided “wedtours” where students
simultaneously viewed the same resource on computer screens) is seen to be mixed
effectiveness. While it may promote class understanding of and discussion about difficult
concepts (especially through the display of stimulations) such uses of ICT can re-force
traditional pedagogical practice and divert focus from the content of what is being discussed or
displayed to the tool being utilized.

The use of ICT for educational purposes has yielded positive result on the part of students
such as increased motivation, active learning, efficient retention ability and better access to
information. Information and Communications Technology (ICT)or technologies can be seen as
a set of information technological tools that can be chosen as supporting educational
environment. ICT have necessitated a change in the ways and means of communicating and
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learning. Computer based resources such as internet, Skype, Emails, mobile phone etc. can be
used to deliver, equip and assess learning/teaching materials. The need for ICT in the teaching
and learning process in Nigeria is as a result of the necessity to adapt to the ongoing
communication technological revolution. The tremendous progress in ICT has brought changes
to teaching techniques.

It is one thing to provides schools with ICT and yet another to use them effectively in teaching
and learning to realize their impact. Teachers require more knowledge and understanding of
ICT as well assist potentialities students’ better learning.

Statement of the Research Problem

The lack of ICT-trained teachers in computer to teach practical aspects of computer skills
militates against proper utilization of ICT in secondary schools. Large numbers of teachers are
not computer literates and such teachers that are not computer literate do find it extremely
difficult to deliver appropriately, the education and training required by the information age of
the 21st century to their students.

Classroom observation has shown that many secondary schools teachers lack ICT knowledge to
be able to apply it (ICT) during classroom instruction. This situation has been a major
constraint to making Nigerian educational institutions ICT compliance. Researchers reveals that
male teachers are more literate in terms of the use of ICT for classroom instructional at
secondary school level of Nigerian education system than their female counterparts but, some
are of the view that female teachers are more literate than their male counterparts. On the
other hand, some others are of the view that the use of ICT for classroom instruction is gender
friendly. From the foregoing it now clear that the use of ICT for classroom instruction is
perceived differently by male and female teachers in secondary schools in Nigeria. This study is
therefore aimed at determining the gender perception of the use of ICT for classroom
instruction among biology teachers in Minna metropolis of Niger State.

Aim and Objectives of the Study

The aim of this study was to determine the gender perception on the use of ICT for classroom
instruction among biology teachers in Minna metropolis of Niger State. Specifically, this study
strived to achieve one objective which is to determine:

i.  The differences in gender perception of the use of ICT for classroom instruction among
biology teachers in Minna metropolis of Niger State.

Research Questions
This study raised one research question to guide the study which was answered using mean
and standard deviation:

i.  What is the difference in gender perception of the use of ICT for classroom instruction
among biology teachers in Minna Metropolis of Niger State?

Research Design

Research design employed for the purpose of this study was survey research design. This
research design is appropriate since the data comprised of information sourced through the use
of questionnaire. Target population for this study comprised of all the biology teachers from the
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all the Secondary Schools in Minna metropolis of Niger State. The sample size for this study
consist of one hundred (100)biology teachers (63 male and 37female)from all the Secondary
Schools in Minna metropolis of Niger State.

The instrument used for data collection was a questionnaire which was designed by the
researchers on gender perception of the use of ICT for classroom instruction among biology
teachers in Minna metropolis of Niger State

The questionnaire consists of two sections (A & B).Section A solicited information about the
respondents’ bio data while section B consist of questions or items to which the
respondent(biology teachers) were expected to respond. A 5-scale (Likert type) item was used.
The scales are Strongly Agree (SA) Agree (A) Undecided (UD) Disagree (D)and Strongly
Disagree (SD). Each is allocated 5,4,3,2, and 1 mark respectively.

The instrument was validated by three biology experts and an expert from test and
measurement unit of Niger State Secondary Schools Education Board, Minna. Their comments
corrections and observations were used to produce the final copy of the instrument used for
this study. A pilot study was conducted to determine the reliability of the instrument and
reliability coefficient of 0.73 was obtained. This indicates that the instrument was highly
reliable. The researchers visited the schools used for this study and obtained permission from
the school authority to use their schools for research study. The permission was granted and
they were introduced to the school biology teachers who were thereafter, given orientation
about the research study. On the second visit, the questionnaires were distributed to the
biology teachers and after the filling they were all collected back from them without missing any
even one. The data collected was later analyzed using mean and standard deviation.

Results and Discussion
Research Question
i.  What is the difference in gender perception of the use of ICT for classroom instruction
among biology teachers in Minna Metropolis of Niger State?

Table 1:Mean and Standard Deviation for gender perception on the use of ICT for
classroom instruction among biology teachers in Minna Metropolis of Niger State

S/N ITEMS MEAN DECISION
1 2.35 Disagree
As a biology teacher, I see the use 2.30 Disagree

of ICT for classroom instruction as a
problem responsible for biology
students’ poor leaning outcomes.
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2 As a biology teacher, I prefer 2.21 Disagree
traditional method of teaching
instead of using ICT for classroom 2.38 Disagree
instruction.

3 3.70 Agree
The use of ICT for classroom 3.90 Agree

instruction has improved my method
of delivering biology lecture in my
classroom as a biology teacher

4 3.75 Agree

The use of ICT for classroom 4.03 Agree
instruction has positively influenced

my ways of responding to students’

questions in when teaching

5 1.82 Disagree

As a biology teacher, I am always _
afraid of using ICT for classroom 2.00 Disagree
instruction during biology teaching.

6 4.02 Agree

I always use ICT for classroom 4.32 Agree
instruction during teaching because

it make teaching and learning more

effective and meaningful.
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7 2.60 Disagree

My reason for not using ICT for 3.59 Agree
classroom instruction while teaching

is because I am not computer

literate.

8 2.60 Disagree

The challenge I face while using ICT 3.97 Agree
for classroom instruction is that, I

cannot effectively use computer in

the classroom.

9 3.94 Agree

I always use ICT for classroom 4.49 Agree
instruction during all the classes

because it saves time as compared

to the conventional method.

10 4.40 Agree

One of the advantages of using ICT 4.05 Agree
for classroom instruction is that, it

makes teaching and learning easier

with large class size.

The Grand Means and Standard Deviation; Male = 3.36 and Female = 3.27
Table 1 shows the mean and standard deviation of gender perception of the use of ICT for
classroom instruction among biology teachers in Minna metropolis of Niger State.

Itemsl on the table

Table 1 reveals the mean score of 2.35with standard deviation of 0.08for male and mean score of
2.30 with standard deviation of 0.05 for female. Both means are less than the decision mean of
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3.00. This indicates that, both male and female biology teachers in Minna metropolis of Niger State
do not see the use of ICT for classroom instruction as a problem.

Items2 on the table

On the second item, the table reveals the mean score of 2.21 with standard deviation of 0.04
for male biology teachers and mean of 2.38 with standard deviation of 0.08 for female biology
teachers. Both means cores are less than the decision mean of 3.00. This implies that both
male and female biology teachers in Minna metropolis prefer the use of ICT for classroom
instruction than traditional method of teaching.

Items 3 on the table

Table 1 reveals the mean score of 3.70with standard deviation of 0.15for male and mean score of
3.90 with standard deviation of 0.18 for female. Both means cores are more than the decision
mean of 3.00.This indicates that both male and female biology teachers in Minna metropolis
collectively agreed that the use of ICT for classroom instruction has improved their method of
biology teaching.

Items 4 on the table

Table 1 reveals the mean score of 3.75with standard deviation of 0.16for male and mean score of
4.03 with standard deviation of 0.09 for female. Both means cores are more than the decision
mean of 3.00.This indicates that both male and female biology teachers in Minna metropolis
collectively agreed that the use of ICT for classroom instruction has positively influenced their ways
of responding to students’ questions during biology teaching.

Items 5 on the table

Table 1 reveals the mean score of 1.82with standard deviation of 0.03for male and mean score of
2.00 with standard deviation of 0.03 for female. Both means cores are less than the decision mean
of 3.00.This indicates that both male and female biology teachers in Minna metropolis collectively
disagreed that they are afraid of using ICT for classroom instruction during biology teaching.

Items 6 on the table

Table 1 reveals the mean score of 4.02with standard deviation of 0.09for male and mean score of
4.32 with standard deviation of 1.01 for female. Both means cores are more than the decision
mean of 3.00.This indicates that both male and female biology teachers in Minna metropolis
collectively agreed that they use ICT for classroom instruction because it makes teaching and
learning of biology more effective and meaningful.

Items 7 on the table

Table 1 reveals the mean score of 2.60with standard deviation of 0.08for male and mean score of
3.59 with standard deviation of 0.15 for female. The mean core of male biology teachers is less
than the decision mean of 3.00 while that of the female biology teachers is more than the decision
mean of 3.00.This indicates that male teachers in Minna metropolis disagreed with the fact that
they are not computer literate hence, they don't use of ICT for classroom instruction while the
female teachers on the other hand, agree that they don't use ICT for classroom because they are
not computer literate.
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Items 8 on the table

Table 1 reveals the mean score of 2.60with standard deviation of 0.08for male and mean score of
3.97with standard deviation of 0.19 for female. The mean core of male teachers is more than the
decision mean of 3.00 while that of female biology teachers is less than the decision mean of
3.00.This indicates that male teachers in Minna metropolis disagreed that they face some
challenges while using ICT for classroom instruction as a result of their inability to use computer
effectively while the female teachers on the other hand agreed to that fact.

Items 9 on the table

Table 1 reveals the mean score of 3.94with standard deviation of 0.19for male and mean score of
4.49with standard deviation of 1.02 for female. Both means cores are more than the decision mean
of 3.00.This indicates that both male and female biology teachers in Minna metropolis collectively
agreed that they always use ICT for classroom instruction because it saves time as compared to
the conventional teaching method.

Items 10 on the table

Table 1 reveals the mean score of 4.40with standard deviation of 1.01for male and mean score
of 4.05 with standard deviation of 0.09 for female. Both means cores are more than the
decision mean of 3.00.This indicates that both male and female biology teachers in Minna
metropolis collectively agreed that the use ICT for classroom instruction makes teaching and
learning easier with large class size.

Discussion

i The study was conducted to determine the gender perception of the use of ICT for
classroom instruction among biology teachers in Minna Metropolis of Niger State. Table 1
reveals the cumulative mean score of 3.36 male biology teachers and 3.27 for female
biology teachers respectively. This indicates that both male and female biology teachers in
Minna metropolis of Niger State have the same perception that, the use of ICT for
classroom instruction is an effective instructional strategy. This finding is in line with the
findings of Ajowi and Simatwa (2010) as well as the findings of Adomi and Kpangban (2010)
who reported that ICT provides opportunity for easier, faster and effective classroom
instruction. this outcome negates the findings of Abimbola (2008), that male teachers are
more technologically incline that the female counterpart in term of computer usage and
orientation. it is also in disagreement with the view of Olalere (2007), that larger numbers
of male teachers are not seriously concerned about the integration of ICT into the
instructional process.

Conclusion
It can be concluded that both male and female biology teachers in Minna metropolis of Niger
State have the same perception of ICT as an effective instruction strategy for teaching biology.

Recommendations
On the basis of the above findings, the following recommendations were made:
i Government should provide schools with well-equipped computer laboratories
ii. Secondary School Teachers should be exposed to various types of Continuous
Professional Career Development programs to improve and update their
pedagogical skills particularly on the use of ICT for classroom instruction.
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Abstract

In the global context of educational system today, science education is much more than
acquisition of scientific facts and skills. It encompasses the development of new ways of
thinking, a development that reveals itself in increased skills to tackle problems of life. Hence,
motivated by the current pitfalls in the educational system of Nigeria today, the paper accesses
the current scenario of science education in Nigerian by evaluating the identifiable factors
affecting the implementation of science education curriculum in Nigeria. In doing so, pertinent
areas of implementation were reviewed, examination system, available resources, science
teachers and science education students etc. and the current status suggests that, until urgent
action is taken, the aim of the national policy on science education will remain elusive.

Keyword(s): Science education, curriculum, development, Implementation.

Introduction

In the past few decades, when the foundations of science education were created and injected
into the Nigerian school’s curriculum, it inculcates abroader context of knowledge production
and scientific thinking that are essential to tackle problems of life. It has a special appeal that
invokes the idea that is based on universalism, objectivity and rationalism. Unfortunately, the
attributes of science education like rationality, creativity, critical thinking and scientific
worldviews, which are of universal values have suddenly become elusive in the achievement of
national policy on education (Mkpa, 2005). These values are essential for the growth of an
individual as well as the society. Afterall, the aim of science education is not just to make
learners aware of the scientific facts and concepts but to make people aware of the benefits of
using scientific thinking in personal and public life.

Traditionally, curriculum contents of science education are designed to broaden student’s
scientific knowledge and outlook, but the progressive development of science and technology
education as seen today tells a story of a poor process implementation. Methodologically,
science is more than a dogma and content driven subject that is pre-dominantly taught in
classrooms. It is a process, a method, and a philosophy embedded in the social milieu of the
society. The trends in curriculumimplementation with the current status of science education
today call for urgent concerns as curriculum content are not being followed systematically,
coupled with the problems of inadequate manpower supply for science teachers in schools,
inadequate laboratory resource, non-establishment of a Science equipment centre, lack of
regular workshops for science teachers and school laboratory technicians all these problem
hampered the effective implementation of the new curricula in science and technology
education. Therefore, considering the current state of science education in Nigeria, it became
pertinent to underlines those factors that has hampered the achievement of those values and
further access the state of the current status of science education in Nigeria. In this regard,
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thepaper discusses the current states of science education Nigeria in the context of curriculum
implementation and suggest an innovative approach of teaching science education in order to
promotes the understanding of science education as a process that help learners to deal the
significant problems of their life and inform policy maker on ways for finding a lasting solution
to the problems bedevilling the implementation of the current science education curriculum in
Nigeria.

Status of Science Educationin Nigeria

In the post independent Nigeria, the constitution adopted the goals of establishing the society
based on the scientific temper, humanism and spirit of inquiry, these are further enshrined in
the new NPE of 1977 revised in 1981 which led to 6-3-3-4 system of education. Science
education policy in Nigeria had been based on the recognition that scientific thinking is the
cherished values and yearning of human efforts. It is as precious as society itself for the
advancement of society towards social progressivism to achieve the goals of social, moral and
spiritual values and material wellbeing (Dare, 2011). Unfortunately, in the recent years, it has
been observed that there is a retreat of policy implementation of science education in the public
institution which by implication has helped in the downward spiral of the process and further in
the culmination of and rise of anti-science attitude in public life (Adebanjo et al., 2008) This
poses a great challenge to the educational and economic development of Nigerian. As
Onyeachu (2008) pointed out science education is a pivotal instrument of scientific reasoning
which every nation must not take with levity hand.

Borrowing from the current scenario, evident abounds to prove the fact that science teaching in
Nigeria suffers from problems of lagging behind in achieving enshrined values like
scientificreasoning, creativity and increased skills in tackling life problems. On the other hand,
the current state of Science education, even at its best, does not encourage inventiveness and
creativity, above all overpowering examination system is another fundamental problem of
science education in Nigeria. Science education curriculum is full of heavy content which is
socially sterile, intellectually boring, and dismissive of student’s life (Subedi, 2003). It's no
wonder that most students are not able to make meanings out of classroom teaching of science
and not able to correlate with what is being taught in the classroom with their personal life.
This has proved fatal for the development popularity of science education as a subject among
students and promoted the myth of science as a brainy and difficult subject.

According to Ugwu (2006)while lamenting the pathetic condition of the way in which science is
being taught in the classrooms in Nigeria“*we may take pride in the success of science graduate
student abroad, but we have failed to take the question of the seriousness of science teaching
and learning in the classrooms”. Among other problems is the authoritarian approach of
teaching science in Nigeria that hardly allows autonomy to learners and teachers. It adheres to
absolute and strict interpretation of textbooks in the classrooms (preponderance of the
Textbook Culture).

It is obvious that state of science education in Nigeria is in pathetic condition and the system
has failed to reckon with the explosion of knowledge in science. Both Federal and state
government policies regarding science education policiesmust act fast and implement the desire
policies needed to take science education teaching to the next level.
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Challenges of implementing Science education curriculum

Curriculum implementation entails putting into practice the officially prescribed courses of
study, syllabuses and subjects that are geared towards achieving the set objectives. The
process involves helping the learner acquire knowledge or experience, planned skills, attitudes
and ideas which are aimed at enabling them to effectively and optimally succeed in life. The
implementation process of science education curriculum will begin with a critical consideration
of all means of making it work, this includes learners, resource materials and facilities, the
teacher, the school environment, culture and ideology, instructional and laboratory equipment
this determines the extent to which curriculum objectives are achieved (Mkpa, 2005).
Unfortunately, these factors have hampered the implementation of science education
curriculum in Nigeria today, these factors include among others:

Assessment

It is evident that some contents of science educationcourses in Nigerian institutions are too
voluminous and thereby creating an overpowering examination system that discourage aspiring
students. Science education curriculum is full of some absurd contents which are intellectually
boring and play no important role in achieving set objectives. No wonder most students are not
able to corelate what is learnt in the classroom teaching of science with the real word. This is a
fundamental problem, which potentially can hamper the progressive process of achieving the
set goals of prescribed curriculum in Nigeria.

Science examination should able to link the both the theoretical and experimental knowledge to
the realities of life thus, this can only be achieved when content on which these assessments
are based are narrowed down to a well define and specific objective. This will provide a new
standard for students and enhance the achievement set goals. Although the implementation of
curriculum is possible in many ways. Nevertheless, it's advised to consider every possible factor
that can affect curriculum implementation in order to develop effective curriculum for
education.

Science Teachers

Teachers are the first people to implement their role in the curriculum for their students. They
usually select what they need to teach to their students and how it may affect the whole
teaching process. Therefore, their curriculum is provided to be alternative as teachers may
decide what they want to teach and what they really need to teach. In Nigeria, most science
education teachers do not have adequate qualification to teach the ascribe subject. In most
cases, teachers are compelled to teach subjects that are not their areas of specialization. This is
a serious impediment to curriculum implementation, which demands urgent attention, this is
because teachers are the major hub around which the successful implementation of new
curriculum revolves. According to Oguntoye (2003), the qualification and experience of teacher
as a pre-requisite to the quality of students’ performance. A qualified teacher is a major
influencing factor both in student learning and curriculum implementation. Therefore, a
qualified science education teacher must be employed in the teaching of science education
courses otherwise the problem of effective curriculum implementation will persist in our school
system.
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Resource Materials and Facilities

It's obvious that no meaningful teaching process can be provided without resources and
facilities. This factor enables teachers to significantly deliver effective teaching thereby leading
to attainment of behavioural objectives. According to Olokor (2006) who observed that the use
of instructional facilities enhances learning experiences and leads to interaction within the
learning environment. Today, both federal and state ministry of education has problems
providing necessary resources to the all educational institutions in Nigeria. In some schools,
science education students have to pay for their laboratory consumables and even supply their
schools with necessary equipment. Therefore, the implementation of curriculum is impossible
without providing necessary elements for education.

Today, schools in Nigeria are ill-equipped to teach science courses, what is found in most
schools in Nigeria are obsolete laboratory equipment, dilapidated building etc. This have a
negative effect on effective implementation of school curriculum. The school must be seen as a
complete manufacturing organization where plants and equipment must be in a top operational
shape to produce result. Ivowi (2004) noted that to ensure that curriculum must be effectively
implemented, infrastructural facilities, equipment, tools and materials must be provided
sufficiently.

Poor Funding Syndrome:

Research indicators had pointed out that one of the major issues impending the implementation
of science education curriculum in Nigeria is the chronic gross under-funding at the all
institution of learning in Nigeria. For a meaningful and effective curriculum implementation,
there must be massive investment of resources in the form of funds to enhance achieving the
desire success. It is noted that the present level of science educating system in Nigeria has
witnessed a total stagnation and gradual decay in the system. This affects implementation of a
well-designedscience education curriculum. A situation where there is no money for payment of
the purchase of equipment, books, furniture and other facilities, the end objectives will surely
be undermined.

Application of Information and Communication Technology:

ICT is an integral part of teaching science education today, it has a proven power to be an
effective and very useful tool in the teaching of science education and its learning process.
Unfortunately, most science education teacher lack the basic skills to apply ICT in teaching,this
inadequacy has contributed in militating against effective implementation of science education
curriculum in Nigeria. And where the teachers are capable of the application, the facilities are
not available. Thus, this has made the institutions to show little concern for the application of
ICT in education system and in the long run hampered the effective implementation of science
education curriculum.

Matter Arising

With the government new ideas for change andthe call for sustainable socio-economic
development due to explosion in information technology that would necessitate the agendas of
reforming the science education curriculum, there is the need address those factors affecting
curriculum implementation. The aims of science education curriculum reforms have been to
help students to develop informed and enriching understanding of science and promote science
learning as joyous experience that promote critical and creative thinking through various
innovative methods like learning by doing, learning by inquiry method, and discovery method
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(Babalola, 2004).). This is the departure from the old ways of knowing science in schools that
only inscribes science teaching by giving instructions that students in the classrooms and school
followed to mime and mimic the scientific process. The recognition of the fact that scientific
knowledge does not only entail knowledge of products of science, but science learning is all
about learning processes, cultures and practices of science is important from the educational
praxis point of view that emphasizes the bridging the gap between theory and practice.
Therefore, it is important to address key issues emanating from the domain of science
education teaching and learning.

Cognitive understanding:

The cognitive understanding of science as a dynamic enterprise of human activities is a key
factor in any planned science activities, this consist of socio-psycho values that mediates within
scientific concepts and helps learner to situate the scientific knowledge in the real context of
social world. In the realms of science teaching context today, science activities are narrowed
towards the out-of-date procedures that have been known over the decades, a total disconnect
with the real world of science today.

Heavy Content of Science Education

The curriculum content pf science education can be consider as being content heavy with more
work involved in the learning process more than for other subjects. Equally, the assessment
strategy used in science education are particularly too focused on examination and thereby
setting too high standard for students. This can potentially create a problem in the
implementation process. Science education courses ought to be built on science activity based.

Engaging Innovative activity based

Promoting science education as interesting and fun by capitalising on, and demonstrating, the
potential for science education to be interesting, fun and engaging so as to avoid potential
negative perceptions of it as boring or difficult. In many institutions of learning in Nigeria,
science education activities are not predominantly engaged in innovative activity, most of those
activities are either through theoretically or demonstrated in a complete classroom setting.
There is a need to look for connections and build upon positive experiences of science
education developed earlier on in young people’s school careers. It was often noted that young
people had enjoyed science at primary school because it appeared to be a fun and appealing
subject. Hence, it is important to maintain and extend that interest to encourage student’s
engagement with the subject. This could be done through science enrichment activities
including more practical and group work.

Perspectives on the wider value of science education

Many young studentsalways thought that studying science educationhas no beneficial values for
the society, this is because government lay more emphasis on pure and applied science when
compare to science education, a development that have contributed to a low percentage of
enrolment in schools. Science education is the epitome that is helping the learner acquire
knowledge, experience, attitudes and ideas that will enable the learner to succeed in life.

Science education learning does include knowing methods, scientific practices of scientists and
nature of science. In other word how does scientific knowledge emerge is important to know for
student’s comprehensive and deeper understanding of scientific knowledge? These episteme
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values also include questions like what demarcates science from other way of knowing like
religion and philosophy.

Adopting the whole conceptualization of science in accordance with the nature of science can
be a good starting point to renew the energy that is needed to review of science education
curriculum to get benefit from the pedagogical analysis of teaching science. More particularly
the idea of teaching of science and about science extracting from philosophy and methodology
of science and science studies may work wonder to kill the symptomatic culture of monolithic
way of teaching content of science education.

Way forward

In 1977, when the national policy of education (NPE) was launched and revised in 1981with the
aim to connect the development of the nation, citizenship education, and science education. It
laid stress on social reconstruction and also on mitigating regional imbalances in the
development of educational system. This prioritized the agendas of inclusive education,
vocational training, technical and professional education and laid emphasis on enhancing
science education in the country. In this way, educational policy was linked to the spread of
scientific literacy and scientific awareness in the society that acted to stimulate the different
education subsystem to produce skilled workforce needed for economic development. But in
this process of production of scientific workforce for the industrial purposes encompasses the
darker side. It came as a heavy burden to students at large,textbooks were overloaded with
more and more factual information. Reforms were often done on episodic basis to add more
information citing the reason like information explosion. This phenomenon and ideology has
been analysed by famous Canadian science educator Aikenhead (2006) who has called it the
pipeline production.

Science educators, resource groups, and educationists collectively have to come together to
challenge the effectiveness of implementing science curriculum in schoolsand formulating
approaches that contextualizes science education from the learner's centred perspective. The
experiences of other countries in implementing science education curriculum must be borrowed
to ensure a changing perspective on science education in Nigeria. Science education
stakeholders needs to advocate that Nigeria needs a fresh restart to develop a science
education teaching paradigm. Innovative concepts like learning by discovery methods, inquiry
method, etc. are not only included in the policy documents at the national level but also
emphasized to practice within and outside the classrooms. This must be taken seriously in order
to achieve the set objectives of the policy.

Kala & Ramadas(2001) reviewed different trends in science curriculum reforms research that
have occurred worldwide. According to them, Piaget's influences in the domain of science
education reforms led to a shift from behaviorism to constructivism. Ideas such as theory-laden
observations, nature of scientific inquiry should properly impinge into the science education
curriculum theories and texts.

Creating enthusiasm among students to learn science education should be a widespread activity
in Nigeria. The government should popularize the discipline by means of popular science
education articles, organizing lectures, through various scholarship schemes and through the
establishment of science education centres etc. Efforts in this direction should come from both
government and non-governmental institutions.
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Bodies like NERC, CESAC, STAN etc which are actively involved in the development of curricula
in science and technology should follow a standard procedure comparable to some developed
worlds. New science materials should be innovated, tested and validated then introduce in
school system for science teaching.

Conclusion

From the forgoing discourse, it is apparent that numerous challenges characterized the
curriculum implementation of science education in Nigeria.Therefore, more effortsare needed
from all the stakeholders if we desire to make meaningful progress in the educational system
with high quality standard. Curriculum implementation must be given a devoted attention
through a systematic mechanism that will ensure it full translation of theory into practice and
proposal in action. The understanding of science education as a field concerned with sharing
science content, acquisition of scientific facts and skills will help in achieving the primary
objective of science education curriculum.

Furthermore, and more importantly,there is increasing importance of applying innovation in
teaching science in the classroom that requires teachers creating a real small world of science
along with the content of science this must be envisage in the curriculum content in order to
augment the issue of non-availability of source materials that are needed in the teaching of
science education courses. Also, reforms in science education curriculum that will temper the
learner to base their reasoning on the cause-effect relationship should be promoted. In fact,
scientific thinking that favors the value-system supported by rational values and promotes the
development of the collective conscience of the society based on the spirit of inquiry be
injected.

The paper submits that government paper policy is not enough for full implementation of
science education curriculum, active efforts on the part of the teacher, students and other
stakeholders are needed if the new curriculum will be effectively implemented. To this end, all
stakeholders in education sector should live up to expectation by contributing towards
achievement of science education objectives.
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Abstract

The paper Assessed of Information and Communication Technology (ICT)Skills and Academic
Qualification of library personnel on Information service delivery in university library in Ogun
State, Nigeria. Objectives of the study was to find out the level of ICT skills of Library
Personnel, to find out the relationship between Academic qualification and ICT skills of Library
personnel and determined the relationship between Information and Communication
Technology (ICT) skills and information service delivery of library personnel in the university
library in Ogun State, Nigeria. Three research questions and one null hypothesis guided the
study. The study adopted survey research design and the population comprised of twenty (20)
library personnel in Federal University of Agriculture, Abeokuta. Descriptive statistics was used
to analyse the data collected. Findings revealed that the level of ICT skills of the library
personnel is high, the library personnel in the university library strongly agreed that there is a
relationship between Academic Qualification and ICT skills and the library personnel also agreed
that there is a relationship between ICT literacy skills and information service delivery. The null
hypothesis tested revealed that there is no significant relationship between Information and
Communication Technology (ICT) skills and information service delivery. The study
recommended training and re-training of library personnel, provision of resources to the library,
competency of the library personnel in the university library in Ogun State as this will help in
effective information service delivery to users.

Keywords: Academic Qualification, Assessment, Information and Communication Technology
(ICT), Information Service Delivery, Library Personnel, Skills, University Library, Ogun State,
Nigeria.

Introduction

University libraries are established to support the university community by providing services
that meet with the teaching, research, learning and community development needs of staff and
students. They play a key role in the educational system of their parent institutions by providing
a variety of services to a wide range of users in the academic environment. Libraries which
function as hubs or centres where people come to access resources and interact with others,
have taken a quantum leap as it is a growing organism. The modern libraries are being
redefined as places to get unrestricted access to information through services to its users and
clients. Danner and Pessu (2013) opined that today's fast-paced world is becoming increasingly
characterized by technology driven communication, which has transformed the world into a
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large global connected community with ever-increasing outreach of Information and
Communication Technology(ICT).

The efficacy of information service delivery in libraries cannot be over emphasised as it is the
way through which users can have access to unlimited information. Information service delivery
is the process of providing services to users and patrons through the resources available in the
library. Some of the information services provided in the library include: inter library loan,
selective dissemination of information service, reference services, current awareness service,
shelving and stock maintenance, cataloguing, classification and indexing and many more.

The advent of Information and Communication Technology (ICT) has however drifted from the
traditional information service delivery to the digital Information Service Delivery, thus making
delivering to the user faster and more efficient. Information can be searched through different
search engines, consortia can be formed to pull resources together and get a good bargain of
scale to acquire library software, people from all over the world can gain access to the same
information as long as an Internet connection is available. These services cannot be effectively
provided to users, if the library staff are not ICT literates.

Information and Communication Technology (ICT) literacy is the ability to use tools of
information and communication technology to define one’s information problem clearly,
evaluate the reliability, authority and bias sources, organize and synthesize one’s information
with the best ICT tools available in order to use it effectively, and responsibly, as well as
communicate one’s new ideas effectively and ethically with the appropriate ICT tools available.
However, library personnel in this modern age have to be ICT compliant in order to remain
relevant, first by acquiring the different ICT skills-from the basic to the advanced level. For the
effective ICT competency among the Library staff, the academic qualification of these staff is
paramount for proper dissemination of services to users.

Academic qualification is the level of education in a particular discipline of which a proof is given
in form of a certificate. Academic qualification of the library personnel cannot be neglected as it
plays a major role in the impact of the delivery of services to users. Library personnel in
developing countries face particular challenges in providing information literacy skills to enable
users to apply information in concrete situations. Library personnel in this digital era must
contend with how to manage these resources for optimum use to the benefit of their
institutions and in fulfilling their roles as experts in collecting, describing, preserving, and
providing stewardship for information resources (Atataet a/., 2014).

However, it is important for the library personnel to keep themselves abreast with recent
technologies so as to be useful to the library and the community.

Statement of the Research Problem

Libraries manage and disseminate a wide variety of information resources most of which are
created outside the walls of their institutions. University libraries in Nigeria provide wide range
of services such as reference services; inter library loan, selective dissemination of information
service, current awareness service, and indexing and abstracting services. Many of these
services are delivered manually and the delivery of these services through traditional means,
has been cumbersome and time consuming. Moreover, access to information is limited to print
resources and this places the patrons at a disadvantage with limited information resources.
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Library personnel need to do so much online these days way beyond basic catalogue and
database searching, and be able to use search engines and use them well. Sad enough, most
library personnel seem to have the fear of technological advancement, thereby causing
restrictions in the use of ICT facilities (Oyedokun, Oyewumi, Akanbi & Laaro 2018).The question
is, what could be responsible for this kind of situation? Could it be thatthe library personnelare
not sufficiently trained to provide services from the available ones?The need to provide an
answer to this question and the likes give rise to this study.

Objectives of the Study

The main objective of the study is to access the Information and Communication Technology
(ICT) skills and academic qualification of Library Personnel on information service delivery in
University Library in Ogun State, Nigeria. The specific objectives are to:

1. Find out the level of Information and Communication Technology (ICT) skills of library
personnel in university library in Ogun State.

2. Find out the relationship between Academic qualification and Information and
Communication Technology (ICT) skills of Library personnel in University Library in Ogun
State.

3. Determine the relationship between Information and Communication Technology (ICT)
skills and information service delivery of library personnel in university library in Ogun
State?

Research Questions
The study provided answers to the following research questions:

1. What is the level of Information and Communication Technology (ICT) skills of library
personnel in university library in Ogun State?

2. What is the relationship between Academic qualification and Information and
Communication Technology (ICT) skills of Library personnel in university library in Ogun
State?

3. What is the relationship between Information and Communication Technology (ICT)
skills and information service delivery of library personnels in university library in Ogun
State?

Hypothesis
One null hypothesis was tested at 0.05 level of significance.

HO;: There is no significant relationship between Information and Communication Technology

(ICT) skills and information service delivery of library personnel in university library in Ogun
State, Nigeria.
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Methodology

This study adopted survey research design and the population comprised a total of twenty (20)
Library personnel in the university library selected for the study in Ogun State, Nigeria. The
twenty(20) Library personnel comprises of Professional, Para Professional and Non-Professional
Librarians in the various units. The university used was Federal University of Agriculture,
Abeokuta, Ogun State. The university is federal owned. Questionnaire was used in data
collection. Mean and standard deviation and PPMC were used to analyse research questions and
to test the null hypothesis. The purpose of a survey is to collect quantitative information,
usually through the use of a structured and standardized questionnaire (Ibrahim, 2013).

Data Analysis

Response Rate

Out of the Twenty (20) copies of questionnaire administered on respondents, 20(100%) were
filled and retrieved.

Section A: What is the level of Information and Communication Technology (ICT)
Skills of Library Personnels?

Table 1:The Level of ICT Skills of Library Personnel

Statements VH4 H3 L2 VL1
I use ICT for Internet Navigation 12(60) 8(40) 0 0
I use ICT for Software Installation 7(35) 10(50) 3(15) 0
I use ICT for Library Automation 9(45) 8(40) 2(10) 1(5)

I use ICT for Use of Library Software 8(40) 8(40) 4(20) 0

I wuse ICT for Software/system 3(15) 8(40) 8(40) 0
development

I use ICT for Institutional Repository 2(10) 2(10) 4(20) 12(60)
Management
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I use ICT for Use of Web 2.0 4(20) 2(10) 2(10) 12(60)
technologies

I use ICT for Networking 3(15) 2(10) 4(20) 11(55)

I use ICT for Website Management 1(5) 3(15) 7(35) 9(45)

I use ICT for System Applications (Ms 7(35) 10(50) 3(15) 0

Word, Excel, Access, SPSS etc)

Grand Mean

Decision mean=2.50

Table 1 revealed that out of the (10) items listed to determine the level of ICT skills of
personnel, all the items have a mean score greater than the benchmark mean of 2.50 on a four
point Likerscale. These are item 1:I use ICT for Internet Navigation(X=3.60, SD=1.10),item2:1I

use ICT for Software Installation(¥=3.20, SD=0.70),item 3:I use ICT for Library
Automation(X=3.25, SD=0.75),item 4:I use ICT for Use of Library Software(X=3.20,
SD=0.70),item 5:I use ICT for Software/system development(X=2.60, SD=0.10),item 6:I use
ICT for Institutional Repository Management(X=1.70, SD=0.80),item 7:I use ICT for Use of
Web 2.0 technologies(¥=1.90, SD=0.60),item 8:1 use ICT for Networking(¥=1.85,
SD=0.35),item 9:I use ICT for Website Management(¥=1.80, SD=0.70) and item 10:I use ICT
for System Applications (Ms Word, Excel, Access, SPSS etc)(X=3.20, SD=0.70)

Section B: What is the relationship Between Academic Qualification and ICT Skills of
Library Personnel?

Table 2: Relationship Between Academic Qualification and ICT Skills of Library
Personnel

Statements SA 4 A3 D2 SD1 Mean

My academic qualification 12(60) 6(30) 2(10) 3.50
helped me to acquire ICT

pg. 104 CURRICULUM ISSUES IN SCIENCE AND TECHNOLOGY EDUCATION IN THE 21ST CENTURY



7th International Conference of School of Science and Technology Education (SSTE)

skills.

I did some ICT literacy courses 9(45) 9(45) 2(10) 3.35
during my academic

programme

I needed ICT literacy skills to 13(65) 5(25) 2(10) 3.55

do my assignments, term

papers and projects during

my academic pursuit

During my academic pursuit, I  11(55) 8(40) 1(5) 3.50
was exposed to technologies

and its accessories

I needed ICT skills to pass my 6(30) 11(55) 3(15) 3.15
examinations  during my
academic pursuit

ICT literacy helped me to 7(35) 10(50) 2(10) 3.15
register as an authentic

student during my academic

pursuit

As a student, ICT literacy skills 10(50) 6(30) 2(10) 3.20
helped me to register the

courses I offered

As a student, ICT literacy skills 9(45) 8(40) 2(10) 3.25
helped me to view and
download my academic results

Grand Mean 3.33

Decision mean=2.50

Table 2 revealed that out of the eight (8) items listed to determine the relationship between
academic qualification and ICT Skills of Library Personnel, all the items have a mean score
greater than the benchmark mean of 2.50 on a four point Likert scale. These are, item 1: My
academic qualification helped me to acquire ICT skills (¥=3.50, SD=1.00),item2: I did some

ICT literacy courses du