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PREFACE

Poor quality education have serious implications on national development, security, economy
and manpower of any nation. In recent years, there has been a number of significant
changes in the field of education. Integration of innovative pedagogy should be seen as a
means of enhancing quality education globally. Presently, students across the world are
becoming digitally inclined and therefore, there is the need to become conversant with these
emerging trends as it affects the teaching and learning process.

Hence, there is the need for a conference of this nature, where experts can brainstorm so
that international communities can benefit from one another and also respond to
contemporary innovative pedagogy in education. Innovative pedagy of this nature can
enhance quality teaching and learning process. It is worthy to note that application of
innovative teaching and learning techniques have a greater influence on the quality of
manpower injected into the labour market which may determine the economy growth of a
nation.

The theme and sub-theme of this conference “Enhancing Quality Education through
Innovative Pedagogy” is based on the prevailing situation of poor quality education in
developing nations. I am sure this conference has provided avenue for researchers and
educators to share ideas on using innovative teaching and learning techniques that can
enhance quality education in under developed 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:

» Social Media for Effective Teaching and Learning

« Team Teaching & Collaborative Learning Strategies for Quality Education

+ Assistive Technologies for Special Education

» Project-Based Learning Strategies for Quality Education

» E-learning Platforms for Effective Teaching and Learning

* Mobile Assisted Learning for Quality Education

« Service Learning Strategy for Quality Education

« Innovative Assessment Techniques for Quality Education

» Instructional Strategies for Inclusive Education

» Instructional Techniques for Gifted Learners

« Innovative Classroom Management Practices

The Local Organizing Committee thanks the participants for their contributions to the above
sub-themes.

Prof. Gambari, Amosa Isiaka
LOC Chairman/Editor
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Ladies and Gentlemen

It is with deep sense of appreciation to the Almighty God that I welcome you all, on behalf
of staff and students of the School of Science and Technology Education to the sixth
international conference with the Theme: Enhancing the Quality of Education through
Innovative Pedagogy.

The chairman of this occasion, chief host and my hard working Vice-Chancellor and his
management team, I want to specially thank you for your unalloyed support for our school.
Each time I present our ideas to you as a school, your solemn quiet words well done just
continue have constantly propelled me to do more and to believe in you. Your support and
good will to our school have given us the confidence in organizing this conference annually
for the 6™ consecutive time at a stretch.

Mr. Chairman distinguished ladies and gentleman join me to welcome our erudite scholar an
academic juggernaut and mathematician of great repute. He is our workshop facilitator and
the key note speaker of this conference.

He is Professor Marc Shafer professor of Mathematics Education from Rhodes University,
South Africa. We are also happy to have in our midst to do justice to the conference theme,
(Lead Paper Presenter) Professor Isaac Olakanmi Abimbola, Founder and CEO, Excellent
learning Technology limited.

We appreciate your interest in our conference.

The school deeply appreciate and thank our distinguished guests who have always honoured
our invitation to be part of this great occasion every year.To our conference participants
who have come from various Universities, Polytechnic and Colleges of Education in Nigeria
and overseas we say you are welcome.

I congratulate the conference organizing committee members for a beautiful and robust
planning that have brought about this large gathering of international, national and local
experts in the area ICT application in teaching and learning.
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Education is considered the only veritable tool for national and human development as it
promote among other things economic, technology and social development. Infact it brings
about peace and unity. It is clear and obvious that no human, physical and technological
development can take place without quality education. This is because knowledge, skills,
wealth, good health and happier relationship are all products of education.

In the words of sultan Sa’'ad Abubakar III, education is light and aims at restoring the
dignity of man, while ignorance is darkness and leads to poverty.

Despite the good attributes of education and what it can achieve and do for a nation, you
will agree with me that the Nigerian educational system is bedeviled with uncountable
number of factors that have impeded its growth. Factors such as (i) Poor infrastructural
development (ii) Under funding (iii) Poor teaching personnel’s (iv) Poor curriculum, poor
instructional strategies among others.

As a result of the problems above, graduates of our institutions at whatever level are
described as unemployable and unable to express themselves highly deficient in both
theoretical knowledge and practical skills.

Mr. Chairman Sir, rather than bemoaning our problems and lamenting over factors that have
brought out educational system to its present state, as educational practitioners, we have
chosen one of the problems as the main theme of this conference. This is with the aim of
proffering solutions:

The theme of this year’s conference is * Enhancing Quality Education Through
Innovative Pedagogy”. What then is pedagogy? Pedagogy is the method and practice of
teaching, especially as an academic subject or theoretical concept. Pedagogy refers more
broadly to the theory and practice of education and how it influences the growth of learners.
Pedagogy, taken as an academic discipline is the study of how knowledge and skills are
exchanged in educational context and it considers the interactions that take place during
learning.

If we agree totally with the definition above then we can safely conclude that an effective
teacher must have a range of different teaching and learning tools that can be drawn upon
and used in the classroom. For effective learning to take place, the teacher must not only
have good subject knowledge but also effective pedagogical skills if they are to get the ideas
across to the students. According to Barber and Murshed (2007), collaborated in the
National Policy of Education FGN (2013), there is a strong consensus that high performance
in education system is dependent on the quality of teaching (no nation can rise above the
quality of her teachers)

Mr. Chairman Sir, it is against this back drop that the theme of this year’s conference was
drawn. “Enhancing Quality Education Through Innovative Pedagogy. Therefore, conference
participants must of necessity proffer solutions to problem such mass failure in national
examinations (WAEC and NECO examinations), half-baked graduates; graduates that lack
knowledge and skills etc. They must also answer the following questions.

e What are the standards in pedagogy
Effective pedagogy
Types of pedagogy
Pedagogical components
Adaptively in pedagogy
Pedagogical components
Criteria for appropriate pedagogy
Principles of correct pedagogy
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How can we overcome these challenges that have almost overwhelmed our educational
system. I believe that this conference is a suitable platform for academics, industrialist, ICT
guru’s, researchers and all stake holders to meet, discuss and come up with strong
communiqué that will surmount the problems bedeviling our educational system.

Once more let me express my profound gratitude to the Vice-chancellor and his
Management team, our invited guest, the key note speaker and lead paper presenter for
finding time amidst their tight schedules to honour our invitation.

To all our participants, I wish you fruitful deliberations at the plenary and syndicate groups.
Please avail your selves of the natural beauty of our two campuses and feel at home. Minna
the capital of Niger State is a quiet, accommodating and a pleasant city you will love. Please
explore it to the maximum. May God grant you journey mercies back home after the
conference. Thank you for your attention and God bless you.
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Ladies and Gentlemen

I want to sincerely welcome everyone present here with gladness of heart on behalf of the
Governing Council, Management, Staff and Students of this great institution to the 6™
International Conference of the School of Science and Technology Education, Federal
University of Technology, Minna. It is no doubt that this yearly organized conference has
become a platform for robust academic discourse based on well researched, properly
articulated and documented research efforts of individuals, groups and corporate bodies.

This annualconference has created a platform and an opportunity for both local and
international community in education and research institutions to share their learning,
teaching, research findings and best practices. With various academics coming together to
bring their knowledge to bear on ways to enhance science and technology education, there
is no doubt about the future of science and technology in Africa and in the world at large.
This years’ theme “Enhancing Quality Education through Innovative Pedagogy” will better
enhance teaching and learning process in science and technology. Thus, this conference
provides opportunities for both local and international innovative presentations to bring in
thoroughly researched information that will enhance quality education to the benefit to the
entire world.

It is no longer news that the educational system especially in Africa is in a state that needs
urgent and serious attention. The quality of education is not what it used to be. From
different quarters it has being observed that method of teaching has contributed in no small
way to the problem of teaching and learning in our various institutions from the primary
schools up to the higher institutions. Various stakeholders in education have long for how
the situation can be better enhanced. Hence, the topic of this conference is not only timely
but wisely.

To give brief background information on the theme of this conference, what is innovative
pedagogy? Pedagogy to start with is the study of being a teacher or the process of
education. Pedagogy as a science explores the processes by which society deliberately
transmits its accumulated knowledge, skills, and values from one generation to another. The
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major pedagogical question on the mind of educational stakeholders then is, how to better
educate students in our various tertiary institutions? How to enhance students learning and
meet the needs of various types of students? To answer the above stated questions, the
followings are needed which include among others educational goals set by the student and
teacher, strategies or styles of instruction, the educator’'s own philosophical beliefs, the
student’s background knowledge and experience, the curriculum, modern technological
devices, monitoring and test system.

Innovative Pedagogy is therefore the study of being an innovative educator or the processes
of innovative education/teaching. The key question of Innovative Pedagogy is - What are
the educational, psychological, organizational factors/conditions that have a formative
utmost effect on the mind, character, or physical ability of a student? I believe these
questions will be answered in this conference. This is because Innovative Pedagogy as a
science and practice has the responsibility to produce students that will be creative and
eventually become game changers in the society.

We must understand that majority of our students in todays’ world are technologically
inclined. They have access to any information possible. They do not require us to “spoon-
feed” them. Instead what may be more helpful is to support them as they journey through
the World Wide Web in order for them identify those resources that meet their needs. This
can only be achieved through Innovative Pedagogy.

This is because the ancient pedagogies which started off as a “sage on the stage” and
moved on to a small set of basic teaching methods (instruction, discovery and inquiry) have
been extended to become a profusion of pedagogies and their interaction with their own
philosophical and pedagogical theories. Hence, education is seen as hugely dynamic and
mobile. As educators in institutions of higher learning we must be ready to keep pace of
these developments in education.

Also, for Nigeria to achieve her age-old goal of crossing the borderline between being a
developing country and a developed country especially, quality education must be a target.
As stakeholders in education, we must join hand with the government to design specific
policies that create a better environment for innovative teaching.

The emphasis of this conference which is on enhancing quality education through innovative
pedagogy will in no doubt add value to education because of the paramount role education
plays in achieving national growth and development. In order to achieve sustainable
development that meets the needs of the present without compromising the ability of future
generations to meet their own needs, educational institutions need to adopt innovative
teaching strategies so that the individuals graduating from our institutions can be developed
to creative individuals that will add positively to the growth and development of Nigeria,
Africa and the world at large.

We mustprepare our children to deal with the ever-shifting economic and political realities of
our shrinking planet. To actually build citizens for the 21% century, we must continuously
strive to offer instructions that would help students learn to see “through the eyes, minds
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and hearts of others”. We must be ready to infuse a global educational perspective into their
school experiences and give them reasons to appreciate cultural diversityas well as
opportunities for survival and sustenance in our inter-connected world, then we would have
fulfilled the most important challenging task in education in the 21" century.

The concept of this sixth Conference of the School of Science and Technology Education is
hence very commendable. The School has always set the pace for other Schools in the
University who are gradually following the trend. I sincerely appreciate the untiring effort of
the Dean and the Conference Organizing Committee. Please accept my best wishes for
another very successful School of Science and Technology Education International
Conference.

Finally, to our distinguished invited guests, resource persons and participants, you are all
welcome to this great institution and to the city of Minna.

Please do have a pleasant experience as you take time out of your busy schedule to visit
places of interest in the University and Minna city.

Thank you for your attention.
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UNDERSTANDING BY STUDENTS
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Introduction

The ultimate goal of education in all countries of the world is provision of quality education
to the citizenry at all levels of education. Perhaps, the only limiting factor in the achievement
of this ultimate goal is each country’s resources. Efforts are on in different parts of the world
to discover the appropriate innovative pedagogy that would achieve quality education. It is
against this background that any effort made to interrogate our movement in the direction
of quality education is commendable.

The purpose of this paper is to raise awareness about a career-long journey, as both an
observer and a participant, on the road to finding appropriate instructional and learning
strategies that would lead to quality education by way of perfect understanding of learned
materials by students. I leave readers, in the end, to conclude if, indeed, a universal solution
has been found, or we are close to finding appropriate strategies that could lead predictably
to quality education.

First, the paper presents what is considered as an inadvertent wrong focus of research and
teaching on what students knew, with little or no regard to what they did not know. Second,
is a description of the shift in focus, which led to due attention being paid to students’
misconceptions and alternative conceptions, initially without a strong theoretical base, but
later appropriate theories were found, which provided a strong explanatory power and a
research movement. Third, the evolution of the research movement is described and
discussed briefly, and appropriate research works highlighted. Fourth, this leads to a
summary of the major findings of the research tradition/movement that spanned about four
decades. Fifth, is a description of the continuing search for appropriate, efficient, and
effective instructional strategies that have a universal appeal and that could lead to quality
education. Sixth, the paper describes a chance encounter with a set of innovative
instructional and learning strategies, by the name, Study Technology, which coincides with
earlier research tradition highlighted, and stands the chance of having a universal appeal,
and may have a predictive power. Seventh, a detailed analysis of the basic tenets of Study
Technology and its implications on many aspects of education is carried out. Eighth, the
paper concludes with a summary, some concluding statements, and some actionable
recommendations geared towards the goal of quality education.

Earlier Focus on Student Achievement

Before the decade of the seventies, within the science education community, there was a
preoccupation with studies and practices related to students who were doing well and what
they knew, to the neglect of those who did not do well and what they did not know
(Abimbola, 1996). A traditional type of achievement study would look at how different
groups of students performed on an achievement test. Researchers usually concluded that
one group of students performed significantly better than the other group(s) coupled with
recommendations for improving instructional practices. It took a long time before
researchers started probing further, using new strategies, such as the interview technique,
to find out the reasons responsible for the case of those who did not do well, and what they
failed to learn. This was where the research focus started shifting to subject matter
knowledge and conceptual change. The realization began to dawn on researchers that to
improve students’ achievement, there was the need to focus attention on subject matter
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knowledge, and appropriate strategies could be used to remove what students did not
know, or know differently, thereby improving their knowledge of the subject matter.

Later Focus on Student Misconceptions and Alternative Conceptions

Although Stewart (1985) has traced the origin of cognitive science to Newell and Simon’s
(1972) book on Human Problem Solving, he said that researchers could find some of the
presuppositions for the theory in the writings of Kant, Hume and some 17" Century
philosophers. Cognition is a philosophical term, which means knowledge or something
known. Cognitive science, on the other hand, is an interdisciplinary field that brings together
researchers in artificial intelligence, epistemology, psychology, psycholinguistics, education,
and neurophysiology. Cognitive science borrows ideas from various sources. It borrows
ideas from information processing psychology that postulates information processing models
of human and machine intelligence. It also borrows ideas from the “new” philosophy of
science. This philosophy espouses constructivist views of knowledge that are compatible
with cognitive psychology. Cognitive scientists within science education have usually
acknowledged, to varying degrees, their indebtedness to Piaget (1979) and Ausubel (1968).
The general goal of cognitive science is to construct a theory of human cognitive behaviour.
Research on subject matter knowledge and conceptual change has cognitive science as a
basis.

White, R. (1987) has put the beginning date of the research paradigm of subject matter
knowledge and conceptual change at 1976 with Za'rour (1976), and Nussbaum and Novak’s
(1976) works. One can also add Okeke (1976) and Taiwo (1976) works to this list of
foundation research works. Perhaps, the first study within the research paradigm is Doran’s
(1972) work that has been usually overlooked (White & Tisher, 1986). Driver’'s (1973) thesis
closely follows Doran’s work. However, Abimbola (1984) reviewed studies that predated all
the above. Although the studies lacked specific theoretical framework, they looked the same
as some of the studies being conducted in the 80s and 90s within the research paradigm
under discussion. Examples of these studies are those of Bonnel (1925), Bennet (1927),
Caldwell & Lundeen (1931, 1933, & 1934), Bail (1933a &b), Barnes (1943), and Oaks (1942
& 1945), and so forth.

Education researchers in this area of study concentrated on three major areas—problem
solving (e.g., Simon, D. and Simon, H. 1978), problem solving combined with conceptual
knowledge (e.g., Stewart & Dale, 1981, Abimbola, 1984, Nkpa, 1987, Okeke, 1976, & Taiwo,
1976), and conceptual change (Glasersfeld, 1989).

The stages of the evolution of the research tradition, in an overlapping manner, are as

follow (Hewson, M. 1989):

(M Finding out what subject matter area students find difficult to learn, or teachers find
difficult to teach to serve as additional bases for research (Abimbola, 1998; Ahmed &
Abimbola, 2011; Finley, Stewart, & Yarroch, 1982);

(i Documenting alternative conceptions and/or misconceptions that appear in science
(e.g., Aworanti, 1988; Bello, 1991; Bello, In progress; Bello, Z., Bello, G., &
Abimbola, 2016; Helm & Novak, 1983; Novak, 1987; Misconceptions Trust, 1993;
Obe, 1989; Oyeyemi, 1991; and Soyibo & Akintola,1985);

(iii)  The concurrent development of a model of learning as a conceptual change. This
model has a high explanatory power: “it serves to explain both appropriate learning
and inappropriate learning, and suggests strategies by which knowledge changes in
the learning process” (p. 3) (e.g., Hewson, P., 1981, 1982, & 1989; Zietsman &
Hewson, 1986);
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Devising teaching strategies to remediate, or reconcile misconceptions and
alternative conceptions, respectively (e.g., Hewson, P., 1981; Okebukola, 1986).
During this stage, researchers started experimenting with concept mapping, Gowin’s
V mapping, etc.;

Correlating the existence of alternative conceptions with other theoretically-based
observations, such as Piagetian, Ausubelian and Brunerian theories;

Focus on the origin of misconceptions and alternative conceptions, “the role of
language, culture (both inter- and intra-culture), religion and environment in the
development of knowledge” (p. 4) (e.g., Abdulsalaam, Abimbola, & Ahmed, 2014;
Hewson and Hamlyn, 1983; Olawepo, Abimbola, & Ahmed (2014); and

Reflective stage: where? What? Why? How? in addition, other questions are asked
(e.g., Hewson, M., 1989. Posner, 1989; White, D., 1989; & White, R., 1987).

Summary of Major Research Findings on Subject Matter Knowledge and
Conceptual Change

Researchers have conducted several studies worldwide concerning subject matter
knowledge and conceptual change in the last four decades. The studies covered content
areas in biology, chemistry, mathematics, and physics. In addition, the studies covered all
levels of education from primary, through secondary, to tertiary levels. The following is a
synthesis of the major findings or conclusions from research studies on subject matter
knowledge and conceptual change:

0)

(i)
(i)

(iv)
(v)
(vi)
(vii)
(viii)

Students do construct a variety of well-founded ideas about numerous science
concepts because of their previous experiences and linguistic encounters with their
immediate environment. We must therefore consider students as knowing beings.
Learning in this context is therefore more than repeating in near verbatim form, what
we present to students;

The learner’s existing knowledge is important to subsequent learning;

Distinct, sometimes contradictory ideas exist simultaneously in individuals. Some
individual students cope with this situation by compartmentalizing knowledge in the
school situation and everyday knowledge, outside the school environment. In some
individual students, this situation may lead to conceptual confusion, whereby
students find it difficult to compartmentalize their knowledge. They then allow
everyday experiences to interfere with school knowledge. Such students tend,
therefore, to view science in a different way from the way the teachers expects them
to view it. Such a point of view may sometimes be clearly wrong, i.e.,
“misconceptions,” or, when it is not clearly wrong but just different, they are called,
“alternative conceptions;”

Teachers, too, hold misconceptions and alternative conceptions of science concepts
and principles;

Misconceptions and alternative conceptions exist in science textbooks and other
curriculum materials;

Misconceptions and alternative conceptions exist on the internet, mostly in private
websites and blogs;

Some students’ misconceptions and alternative conceptions are stable over time,
subjects, and contexts;

A normal instruction is usually not effective in changing students’ misconceptions and
alternative conceptions to accepted or correct conceptions. However, well-planned
instructions employing strategies that take account of students” misconceptions and
alternative conceptions will result in the development of conceptions that conform
more closely to school science;
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(ix)  Researchers can collect useful information about students’ learning, in part, at least,
using interviews. Interviews are particularly effective in probing students’ existing
knowledge, misconceptions, and alternative conceptions; and

x) There is need for research that focuses on what students fail to learn. For research
to be effective in this area, it must be more descriptive and interpretive to explain
what students do not know at all, or what they know differently, or wrongly.
Research also needs to focus on students who do not do well at school so that they
can do well as others—a kind of “lost sheep” approach to learning.

Searches for Efficient and Effective Instructional Strategies

Researches based on conceptual change model of learning have usually followed the pattern
of preparing a special unit, the teaching of which is expected to enable the students change
from their conflicting misconceptions and alternative conceptions to acceptable scientific
conceptions. Instructions can be designed to effect a conceptual change in the learner,
through a three-phase instructional strategy, involving an awareness phase, a disequilibrium
phase, and a reformulating phase. This strategy may not produce predictable students’
learning outcomes in the hands of different teachers. Researchers and teachers also used
concept maps and Gowin’s V maps to improve students’ learning outcomes. Other strategies
used in the past and currently, which scientists also use are analogies, metaphors, and so
forth. A gap in this model is how a researcher can use a strategy that is predictable,
repeatable, and universal in effecting a conceptual change in students. This is where study
technology provides an answer.

I believe that Study Technology has innovative principles and strategies that have the
capacity to guide learners to a perfect understanding of the subject matter contents of
school subjects. When I was preparing for my inaugural lecture in 2013 (Abimbola, 2013a),
based on my experience from a Master Instructor training programme and my subsequent
implementation of it at various levels, I was very sure that I would find copious examples of
perfect understanding of students on the internet. However, I found none, except perfect
understanding narrated by persons who had gone through near-death experiences. I still
went ahead to affirm the possibility of perfect understanding on the part of students and all
human beings. Two years later, with the same audacity, I went ahead to publish a book
arising from the courseware prepared for a stillborn online Post-Doctoral Diploma in
Education (PDDE) (Abimbola, 2015). The unrelenting search for examples of perfect
understanding has now yielded 16 examples of situations where different categories of
students had perfect Cumulative Grade Point Averages (CGPAs), which are more superior to
First Class Honours grade.

Coincidence of Innovative Instructional and Learning Strategies

I experienced a rare coincidence of innovative instructional strategies and innovative
learning strategies with Study Technology when I attended a one-week workshop on Study
Technology in Lagos from 23-28 August 2004. The Education Trust Fund (ETF) (now
Tertiary Education Trust Fund, TETFund), McRae & Co., Lagos, and The Applied Scholastics
International, Missouri, USA organized it. It was a coincidence because L Ron Hubbard who
was not a mainstream educator introduced Study Technology and the concepts and
principles of study technology tallied with almost all the tenets of cognitive science
(Abimbola, 2013a). In addition, the concepts of misconceptions and alternative conceptions
tally with Study Technology’s “misunderstood words.”

A follow-up Master Instructor Training workshop took place two years later in Akure, Ondo

State, from 13 April to 20 May 2006. Slaughter (2006) defined Study Technology as “a
research-based system of learning how to learn, which includes basic principles and
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workable methods for application in the field of study” (p. 1). The results of the application
of Study Technology are students who know how to learn, how to apply what is learned and
are motivated independent lifelong learners. Teachers who know how to use this method
become new teachers who know how to teach students how to learn, and they become
lifelong learners and teachers who are capable of learning anything and teaching anything,
and any type of learner!

Study Technology employs mastery learning principles and the following other principles,
strategies, and resources to achieve perfect understanding of students’ learning outcomes:

M Availability and use of standard, reference, and subject and e-dictionaries for use in
clearing misunderstood words, symbols, and situations;

(in Availability of course materials, written in logical prose, to facilitate a systematic
material-based instruction;

(iii)  Availability of checksheet/study guide to achieve a student-centred instruction, with
adequate practice, and self-assessment;

(iv)  Absence of verbal data—no teaching is involved; the instructor only uses a two-way
communication system to re-direct students’ attention to where answers are in the
course material;

V) Availability of projection equipment, e.g., multimedia projector, or online resources,
that allow for a systematic memorization and learning of materials;

(vi)  Availability of demonstration kits and clay work to practice and demonstrate
knowledge to facilitate active studying and learning;

(vii)  Utilization of twin-ship grouping system to reinforce self-learning;

(viii) Use of Chinese/Qur‘anic School system of memorizing definitions, lists, processes,
and so forth;

(ix)  Learning how to learn and apply knowledge—technology of studying and learning;

x) Uses two-way communication system during learning sessions and interviews after
testing sessions;

(xi)  Utilizes on demand examination system, based on students’ estimate of their
readiness for the examination;

(xii)  Uses the misunderstood word for misconceptions and alternative conceptions;

(xiii) Word clearing is in use during studying sessions to increase vocabulary and ensure
perfect learning;

(xiv) Employs re-study and repeat examination system;

(xv) Embodies many elements of science literacy; and

(xvi)  Study Technology is in continual use

Examples of studies that had investigated and established the efficacy of some of the
principles and strategies are: Gbigbadua, Abimbola, & Ahmed (2012), which investigated the
effects of pre-instructional word-clearing strategy on achievement in biology among senior
secondary school students in Ilorin, Nigeria; Abdulkadir, Abimbola, & Ahmed (2013)
investigated the effects of teachers’ use of checksheets on senior school students’
achievement in Ilorin, Kwara State, Nigeria; and Adeoye and Abimbola ((2016) on the
effects of senior school students’ use of demonstration kit on their achievement in biology in
Omu-Aran, Nigeria, which favoured high-scoring students against other students. Another
one is Ahmed, R. (in progress), on effects of study technology learning strategies on senior
school students’ achievement in ecology in Ilorin, Nigeria.

Efforts had also been made to raise awareness about the applicability of Study Technology

in the teaching and learning of students in higher education institutions (Abimbola, 2011), in
the initial training of teachers (Abimbola, 2013b), and the use of logical text in preparing
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instructional materials meant for improved student achievement in biology (Alabi, &
Abimbola, 2018).

The Possibility of Perfect Understanding by Students

The Applied  Scholastics International did not expressly state that its principles and

strategies would normally lead to perfect understanding by students during the Master

Instructor Training Program at Akure, Nigeria. However, all indications pointed in this

direction. When putting the training into practice, I discovered that two things were

necessary to achieve perfect understanding from students:

() Informing students ahead of time that they need to master all materials taught
them, such as definitions, lists, processes, and so forth; and

(i Actually testing students for mastery of all, that is, if they were given a list of ten
things; ask for the ten things in subsequent tests or examinations.

These strategies are not new; the reality is that teachers and examination bodies have been
breaching the basic rules of testing for a long time. Instead of requiring students to answer
all questions in an essay test, we usually ask such students to answer, for example, three
questions from five questions. This is against the traditional rules of testing, which usually
require students to answer all questions set for a test or examination. In addition, teachers
and examination bodies find it difficult to base assessment on the use of multiple-choice
testing, which usually requires students to study widely to be able to do well in tests or
examinations.

Study technology provides basic principles and strategies to use for removing students’
misconceptions and alternative conceptions (misunderstood words). The only thing that
should normally result from these is perfect understanding from students. The following is a
description of how this might be achieved comprehensively in the following aspects of
education, such as instruction, learning, curriculum development, teacher education,
educational research, and educational policy:

(a) Instruction

M Teachers should own and use English language dictionaries— hard copies or e-copies
to clear words, symbols, or situations whose meanings they do not understand;

(ih Teachers should own and use standard dictionaries of their subjects, and, in
addition, encourage their students to own and use such dictionaries for clearing
words, symbols, or situations whose meanings they do not understand;

(iii)  Teachers should require students to master all taught contents to be able to recall
them whenever needed by the teacher, other examiners, and the students
themselves;

(iv)  Teachers should require students to answer all essay questions set without giving
them options to make learning more challenging for students, and to improve the
standard of education;

(v) Teachers should illustrate instructions using concrete objects first, before thinking of

alternatives, such as: pictures, movies, demonstrations, demonstration kits, clay
demonstrations, and sketching to make instructions more real;
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(i)
(iii)

(iv)
(v)
(vi)
o
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(iii)
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(v)
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Teachers should use the Chinese/Qur’anic School method for teaching new concepts,
lists of things, or processes to reinforce learning;

Teachers should embrace material-based instruction using checksheet or course
guide, which include the following: word list, reading assignments, assigned tasks or
activities, self-assessment by twin partners and spot-checking by the instructor; This
method is particularly useful for preparing on-line instructional materials for open
and distance learning purposes;

Teachers should always use projection equipment, flip charts, chalk board, and white
board to maintain students’ attention; and

Teachers should select a wide array of new and interesting strategies from Glossary
of instructional strategies by Kelly Jo Rowan.

Learning

Students should embrace self-discipline to be able to empower themselves, by
paying full attention during lessons and avoid distractions completely;

Students should be made to form themselves into study partnership of twins—a kind
of cooperative learning strategy;

Students should learn how to study and learn through the use of study technology
tools;

Students should master definitions of all key words encountered in a lesson and be
able to use them in several sentences to reinforce their mastery;

Students should strive to master all contents taught in a lesson through the use of
study technology tools;

Students should avoid incomplete understanding of learned materials by asking
questions always; and

Students should learn how to apply knowledge learned in each lesson.

Curriculum development

Material-based instruction, which could be in the form of on-line courseware, should
be introduced at all levels of education—primary, secondary, and tertiary levels;
Textbooks, or courseware equivalent, should be available for use in all subjects of
the school curriculum;

Checksheets or course guides should be prepared for all subjects of the school
curriculum and instruction should be based solely on them, to make instructions truly
student centred;

Each student should possess a standard English language dictionary for use in
clearing all new words, symbols, and situations;

Reference dictionaries should be available for consultation in study technology
classrooms; and

Students should possess standard dictionaries in their school subjects.

Teacher education

Educators should practice material-based instruction with student teachers during
their initial teacher education, to enable them learn how to use graded and logically
prepared materials, without the use of verbal data in instructions;

Encourage student teachers to own and use standard English language dictionaries;
Make reference dictionaries available to students for consultation;

Encourage student teachers to own and use standard subject dictionaries;

Require student teachers to master all taught contents;
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(vi)  Practice with student teachers testing and examinations without options;

(vii)  Give students opportunities to practice “on demand examination system;”

(viii) Require student teachers to use concrete objects first, before using alternatives,
during microteaching and teaching practice;

(ix)  Teach student teachers the use of instructional equipment and media, and give them
opportunities to practice their use;

(x) Give student teachers practice in the use of Chinese/Qu’ranic school strategy; and

(xi) Expose student teachers to a range of innovative and effective instructional
strategies (e.g., Rowan, 2010).

(e) Educational research

)] Educators should engage in more research on student learning strategies;

(i Educators should engage in more research on instructional strategies;

(iii)  There should be a close collaboration between postgraduate students and educators
in researching into critical areas of need in basic and secondary education; and

(iv)  Educators should engage more in extension research work to complement the work
of Inspectors of Education in improving the standard of instruction in basic and
secondary schools.

() Educational policy

0] There should be a holistic policy on the use of textbooks, course guides, and
courseware by basic and secondary school students;

(i Governments should institute a policy on textbook-based, course guide-based, or
courseware-based instruction;

(iii) Inspectors of education should be extension agents for research and innovations in
schools;

(iv)  There should be a policy on mandatory attendance at professional development
programmes for basic and secondary school teachers;

(V) There should be promotions examinations for all basic and secondary school teachers
in Nigeria; and

(vi)  Additional qualifications by teachers should attract recognition for promotion

purposes.

Summary, Conclusions, and Recommendations

I have made an attempt in this paper to trace the history of the focus of researchers and
teachers on what students knew to the neglect of what they did not know. Later on, the
focus shifted to what students did not know, and what strategies to use to find them out,
leading to a major research movement. I then listed the major research findings from this
movement leading to further searches for efficient and effective instructional and learning
strategies. I believe that in Study Technology, innovative instructional strategies met
innovative learning strategies. I then made a preliminary attempt, with rooms for
improvement, to sketch out what we need to put in place in many aspects of education, to
achieve perfect understanding from learners.

The major conclusions that are derivable from this paper are as follow:

(a) It is desirable for researchers and teachers to focus attention on both what learners
know and what they do not know;

(b) Strategies are available for finding out what learners do not know, or understand,
thereby making them easy to remove or ameliorate;

(©) Learners’ role in learning is that of construction of knowledge while instructors
facilitate learning, without teaching;

(d) Learners’ existing knowledge is important in subsequent learning;
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(e) All purveyors of knowledge such as learners, teachers, textbook authors, and
internet bloggers hold correct conceptions, misconceptions, and alternative
conceptions simultaneously;

() Some strategies used by scientists to convey their discoveries and inventions are
useful for instruction in the school situation; and

(9) Perfect understanding of learned materials is achievable by learners through a whole
scale or partial application of study technology principles and strategies.

I hereby make the following preliminary recommendations to guide our efforts to achieve
perfect understanding from learners through innovative pedagogy:

(a) Quality education is achievable, if researchers and teachers focus more attention on
what learners do not know to enable them achieve perfect understanding;

(b) Teachers and other educators are encouraged to familiarize themselves with the
principles and strategies of study technology for their application in the school
situation;

(c) Ample opportunities should be provided to learners in the school situation to learn
how to learn to enable them construct their own knowledge by themselves;

(d) All purveyors of subject matter knowledge should endeavour to communicate only
correct pieces of information through clearing of words capable of being
misunderstood; and

(e) All education stakeholders should implement progressively, study technology
principles and strategies in schools to achieve quality education.
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Abstract

E — Learning is the learning ways conducted through electronic media, such as CD, auxiliary
software, interactive TV. E — Learning safety and health education and training helps to
protect workers and prevent property loss caused by occupational disaster. E-learning for
safety training and instruction in Nigeria has not been adopted widely in the construction
industry. The aim of this paper is to understand the feasibility and current state of
application of e — Learning for construction safety training in the Nigeria construction
industry and identify its potentials. Therefore, this paper employed interview, test
guestionnaire, observation, and document analysis to investigate learning effectiveness.
Case studies of five construction organization with e — learning knowledge was conducted.
The five construction organizations were selected through snowball sampling techniques.
Content analysis was used in other to make effective inference from document content.
Significant numbers of people do not have adequate internet services at the moment. Also
small organization hurdles includes high quality online safety training services as it is
expensive to implement and maintain. It is clear that such IT based e-learning is suitable for
many aspects of safety training either as a standalone tool or in a blended approach, but
more effort is required to fully utilize its potential. If e-learning /s to succeed across the
construction industry, there is need to assists mall and medium size companies to access
site induction and task specific on line training materials.

Keywords: construction, e — learning, safety, training.

Introduction

The developments through the application of new technologies and innovations within the
construction industries have increased the incidence of occupational injury. Domestic safety
and health education helps to protect workers and prevent property loss caused by
occupational disaster. Carrying out related occupation education and training will enhance
workers skill and advance operation safety. According to Chung — Ling &Ren - Jye, (2010),
that in Taiwan safety education training was instrumental in reducing the rate of accidents
per thousand workers from 4.12% in 2001-3.61% in 2008, a reduction of 14.568%.
Developed countries, including US, EU, Japan, and Taiwan have recently begun promoting
e-learning to reduce the costs of educational training. Also, E — learning are the learning
ways conducted through electronic media, such as CD, auxiliary software, interactive TV etc.
The online learning is conducted through the Internet to achieve the interaction among
learner, course, and teacher. E-learning indeed is a form of online learning. Therefore, the
online learning is called e-learning or web-based learning at present.E-learning for safety
training and instruction in Nigeria has not been adopted widely in the construction industry.
E-learning has advantages such as flexibility to access the courses from remote construction
sites at convenient times and ability for it to self-pace and interrupt the course to suit
individual attention spans. Elke & Patrick, (2010), some of the disadvantages of e — learning
includes high implementation cost and limited IT familiarities are issues for a large part of
the construction industry. Also, availability of appropriate internet access, the need for
computer literacy and a willingness to accept e-learning are issues for the learners. The aim
of this research is to understand the feasibility and current state of application of e —
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Learning for construction safety training in the Nigeria construction industry and identify
itspotentials, that is the effectiveness of e — learning.

Literature Review

The “National Code of Practice for Induction for Construction Work” developed by the

Department of Occupational Safety and Health (DOSH) of Ministry of Labor and Productivity

sets a national standard for different types of induction required on construction sites. It

specifies the following 3 modes of delivery:

0] General induction: 6 hours face-to-face training delivered by Registered Training
Organizations (RTOs). Assessment is required.

(i) Site induction: There is no nominal duration; training should be delivered by a
competentperson. No requirement for assessment.

(iii)  Task-specific induction: Same requirements as for site induction.

Safety and education training must be provided onsite because construction machines and
tools differ as most construction types requires onsite training. Occupational safety and
health training embodies instructing workers in recognizing known hazards and using
available methods for protection (Alexander & Michael, 1998). According to Chun — Ling
&Ren — Jye (2010) that factors such as geographic conditions, time and cost determine
whether constructors adopt simpler methods such as video teaching, to achieve a
declaration of education training. The e-learning mode can often minimize training time and
cost by delivering teaching materials and platform functions via Internet at any time and
place (Chun — Ling &Ren — Jye 2010). Bostrom, et al., (1990) argued that assessment of e-
learning effectiveness must consider not only actual effectiveness in learning content, but
also the attitude of the learner in the network learning environment. Gorman (1995)
proposed that e-learning is technology-based training that can increase learning
effectiveness.

Research Methodology

This study tested the effectiveness of e-learning for delivering construction safety education
training and how to assess its effectiveness. Holcomb (1993) proposed seven methods of
assessing learning effectiveness, including interview, test, questionnaire, observation,
document analysis, scenario analysis and action plan etc. Therefore, this paper employed
interview, test, questionnaire, observation, and document analysis to investigate learning
effectiveness. Telephone interviews were undertaken with DOSH representative, registered
training organizations and safety professional institute all within Abuja. Case studies of five
construction organization with e — learning knowledge was conducted. The five construction
organizations were selected through snowball sampling techniques. The key issues
investigated in the case study through content analysis included literacy, poor learning,
computer literacy, effectiveness of delivery, flexibility, engagement and competency test, In
content analysis method numerous materials can be analyzed and explained systematically
and statistically. Kerlinger (1985) described content analysis as a systematic, objective, and
quantitative research method, its purpose is to measure examine the parameters upon
propagating. Weber and Specht (1997) also argued that “the content analysis method is a
research methodology, namely a group of procedure to make effective inference for
document content.

Results and Discussion

Government Departments’ Perspective and Practice of e-learning versus Face-to-
Face Training
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Recently, Department of Occupational Safety and Health (DOSH) have accepted online
delivery as an accredited method for their general induction courses. But most construction
companies insist on face-to-face training which is often combined with a video screening or
power point presentation delivered by the trainer. Representatives from DOSH stated that
the reason for the introduction of online delivery for the general induction safety course was
the possibility to get workers through the certification process faster. But DOSH is unable to
determine what percentage of general induction cards issued is obtained via e-learning.

Registered Training Organizations (RTO’s) E-learning Perspective and Practice
RTOs include training companies and industry associations and group training providers.
Telephone interviews were conducted with 5 RTOs delivering general induction training in
Abuja in relation to their mode of delivery as shown in Table 1.The largest training company
interviewed offer online training courses. Their online packages are well received by their
clients. Also, two small training providers prefer face-to-face training. RTOs believe that
face-to-face situations are better due to poor internet network and level of workers
understanding. Also another, group of training provider and an industry association on't
offer online training for general induction, as they believe face-to-face training is more
appropriate and provides a better outcome. No blended approach is offered by any provider,
which is very successful for applicants with poor English language skills or learning
difficulties.

Tablel Interview Summary of RTOs providing General Induction Training

Course options

offered
RTO Type of size of online Face blended Application Comments by training
Organization Training - using provider
Organization face online
courses
RTO1 Training Large . 100% Online training is better than
company face-to-face because the
learner can interrupt the online
course
according to attention span.
RTO2 Industry Medium . - There is insufficient internet
Association coverage,
- Face-to-face provides a
better result than online.
RTO3 Training Small * Don't know enough about
company online course to comment
RTO4 Training Small * Face-to-face is better option
company because:
- Learners can get better
assistance if they have
questions.
- People with learning
difficulties can get better help;
RTO5 Group Small * Face-to-face is better
Training because,
Provider - Learners can get better
assistance if they have
questions.

- People with learning
difficulties can get better help,

- Better knowledge verification

Source: Researcher Analysis, (2018)
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Institute Perspective and Practice

In Abuja, Institute of Safety Professional of Nigeria (ISPoN), play a major part in safety
training of apprentices. They provide certified general induction as well as task specific
induction. Information on the acceptance of e-learning for task specific safety training by
ISPoN teachers and students is difficult to determine as safety is integrated in the overall
course. When a teacher in the institute was contacted, the comment was that all the
teaching is face — face because most of the teachers are not familiar with e — learning
technology. Also, there is resistance to the use of e — learning by the management due to
lack of adequate fund and poor internet by serviced provider. The institute was of the
opinion that students/apprentices will respond well to e — learning and teaching could be
made effective by using a blended approach.

Employer’s Perspective

Five (5) construction companies were contacted to gain an understanding of the level of
online safety training undertaken by their company. To what extent e-learning is used for
site and task specific induction is unclear. Only two large construction companies’ has
embraced the use of the internet. Lack of response from the rest has resulted in a literature
review. A survey by Bloom (2003) on e-learning in Canada lists the use of e-learning for
OH&S as the second lowest of 7 categories used in 570 organizations surveyed. Mack
Consulting Group (2007, cited in Callan and Fergusson, 2009) investigated the uptake of e -
learning in the small business. They found that on-the-job informal training is predominant
in the small business sector. Key factors discouraging the uptake of e-learning by small
business include the time, cost, concerns about effectiveness and a perceived lack of
relevance to their business.

Conclusion and Reccommendation

It is clear that such IT based e-learning is suitable for many aspects of safety training either
as a standalone tool or in a blended approach, but more effort is required to fully utilize its
potential. As a significant number of people do not have adequate internet services at the
moment. Also small organization hurdles includes high quality online safety training services
as it is expensive to implement and maintain. Construction training vie e-learning can make
a valuable contribution to construction safety. If e-learning is to succeed across the
construction industry, there is need to assist small and medium size companies to access
site induction and task specific on line training materials. The institute of safety
professionals needs to look more closely at the possibilities of overcoming shortcomings of
current e-learning approaches for general induction safety.
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Abstract
This paper x-rayed the concepts of team teaching and collaborative learning strategies
which are veritable techniques for quality education. Team teaching exploits the power of
synergy by consolidating the prowess and intelligence of paired-teachers and paired-
lecturers to impart learning or study to students. Consequently, the students gain
intelligence and learn from more than one brain, as the saying goes: two heads are better
than one. Collaborative learning is an umbrella term for a variety of educational approaches
involving joint scholarly intellectual efforts of paired-teachers or paired-lecturers to jointly
teach students, It is an educational approach that involves group of teachers or students
working together to solve a problem, complete an assignment, or create a product. Team
teaching and collaborative learning are basic for quality education. Moreover, quality
education is the education that best fits the present and future needs of students. Quality
education is paramount in the academic world, hence the need for team teaching and
collaborative learning to achieve it.

Keywords: Team Spirit; Team Teaching; Collaborative Learning; Quality Education.

Introduction

In the academic world, lecturers and teachers could be paired with their colleagues to teach
and impart knowledge to students in a given subject matter, topic or a course. All teachers
at their level can group students to learn among themselves of a particular subject matter,
topic and skill in teams either during a class work, group discussion or group assignments.
The foregoing are succinctly referred to as team teaching and collaborative learning
respectively. Team teaching can been defined as a method of education whereby at least
two teachers are expected to work together, for all or significant part of the lesson of a
group of students (Ferradans, 2016).Plank (n.d.) defined team teaching as an arrangement
whereby two or more teachers, cooperatively plan, instruct, and evaluate one or more class
groups in an appropriate instructional space and given length of time so as to take
advantage of the special competencies of the team members. We can, briefly, say that team
teaching is a systematic arrangement wherein several teachers optimally use technology
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cooperatively, to teach a group of students, varying the size of the groups and procedures
with the purpose of instruction, and spending staff time and energy in ways that will make
the best use of their respective competencies. Carlo-Olson gave a comprehensive definition
of team teaching, according to the author, teach teaching may be defined as an instructional
situation where two or more teachers possessing complimentary teaching skills cooperatively
plan and implement the instruction for a single group of students using flexible scheduling
and grouping techniques to meet the particular instruction”. Lee (n.d) opined that team
teaching method helps relax and motivate students and enhance their assimilation in class.

According to Marjan and Mozhgan (2012), collaborative learning is an educational approach
to teaching and learning that involves groups of learners working together to solve a
problem, complete a task, or create a product. In the collaborative learning environment,
the learners are challenged both socially and emotionally as they listen to different
perspectives, and are required to articulate and defend their ideas. In so doing, the learners
begin to create their own unique conceptual frameworks and not rely solely on an expert's
or a text's framework. In a collaborative learning setting, learners have the opportunity to
converse with peers, present and defend ideas, exchange diverse beliefs, question other
conceptual frameworks, and are actively engaged. Dillenbourg (1999) asserted that
collaborative learning involves two or more people learning or attempting to learn something
together. From these definition, there are three important aspects of collaborative learning:
(1) it involves two or more people, as a pair or small group; (2) they learn and acquire new
knowledge, that is, they study a particular subject matter and understand the course; and
(3) they learn together, this implies interaction between the learners (students) which could
be face-to-face learning interaction or computer mediated learning platform. Furthermore,
Laal & Laal (2011) and Smith & MacGregor (1993) reported that the collaborative learning is
an umbrella term for a variety of educational approaches involving joint intellectual effort by
students, or students and teachers together. Usually, students who are working in groups of
two or more, mutually searching for clear understanding, solutions, meanings, or creating a
product. The collaborative learning activities vary widely, but most center on students’
exploration or application of the course or learning material, not simply the teacher’s
presentation or explication of it.

It should be added that collaborative learning helps students learn more effectively.
Although many educationists place a high premium on teaching strategies that go beyond
mere mastery of content and ideas, collaborative learning promotes a larger educational
agenda, one that encompasses several intertwined rationales.

According to Cerbin (2010) and Panitz (1996), collaboration is a philosophy of interaction
and personal lifestyle; it is a personal philosophy, not just a classroom technique. In all
situations where people come together in groups, it suggests a way of dealing with people
which respects and highlights individual group members' abilities and contributions. There is
a sharing of authority and acceptance of responsibility among group members for the
group’s actions. The underlying premise of collaborative learning is based upon consensus
building through cooperation by group members, in contrast to competition in which
individuals best other group members. Collaborative learning practitioners apply this
philosophy inthe classroom, at committee meetings, with community groups, within the
irfamilies and generally as a way of living with and dealing with other people.

Team teaching and collaborative education are indispensable processes for the attainment
of quality education. Good quality is very important in education and indeed in any subject
matter anywhere. Moreover, Eze (2009) submitted that a good quality in education denotes
outstanding standard in education, how good or bad it is, how rich the content is. Quality is

ENHANCING QUALITY EDUCATION THROUGH INNOVATIVE PEDAGOGY 20 | Pa ge



6th International Conference of School of Science and Technology Education (SSTE)

used on every commodity like automobiles, electronics etc. Education can be of high or low
quality. Education is the process by which society deliberately transmits its accumulated
knowledge, skills and values from one generation to another. It can also be viewed as the
process of facilitating learning, or the acquisition of knowledge, skills, values, beliefs, and
habits; its methods may include formal or informal discussion, teaching, training, imparting
knowledge to learners or students, and directed research. In essence, any experience that
has a formative effect on the way one thinks, feels, or acts may be considered educational.
According to Kumar & Ahmad (n.d.), education is a purposive, conscious or unconscious,
psychological, sociological, scientific and philosophical process, which brings about the
development of the individual's potentials to the fullest extent and the maximum
development of society in such a way that both enjoy maximum happiness and
prosperity. Quality education is the education that best fits the present and future needs of
the particular learners in question and the community, given the particular circumstances
and prospects. Furthermore, quality education should not be regarded as a process of
consumption, but as a process of interaction between teachers and students.
Education must aim at giving students the opportunities for personal discoveries,
learning, development and self-confidence to adapt to new situations as well as to change
these when they find it necessary (Fredriksson, 2004).

Literature Review

The concepts of team teaching and collaborative learning is broadly spreading in various
institutions of learnings worldwide, as a method for actualizing quality education through the
teaching-learning process. In spite of the fact that it is common in many higher institutions
in Nigeria, it is innovative to have two or more lecturers/teachers teach a group of students,
or divide the students into study groups to solve a given problem. Succinctly, team teaching
is a method of pedagogy delivery where more than one teacher share teaching
responsibilities for a particular group of students (Nor et a/ 2012). The students learn by
benefitting from the expertise of different teachers working together — This invariably
increase the academic performances of the students. Team teaching emerged as a veritable
method of utilizing teachers’ prowess to improve the quality of instruction in the school
system. Goetz (2000) in Rabb (2009) believed that team teaching could be broadly
categorised into two: (1) Two or more teachers collaborating to teach the same group of
students, at the same time, in the same classroom, and (2) group of teachers working
together but not necessarily teaching the same set of students at the same time or in the
same classroom.

According to Noret a/ (2012), the mandate for quality teaching depends on collective
knowledge of teachers and abundance of diverse perspectives which requires the need for
collaboration and teamwork in all schools in the country. Hence, the need for building
effective teams as a strategic tool for achieving quality education.

Objectives of Team Teaching

The main objectives of team teaching include but not limited to the following;

0] To enhance the quality of education by collaboration of multiple teachers. According
to Rabb (2009) team teaching involves two or more instructors collaborating in a
significant way to teach a group of students. Since team teaching involves at least
two experts of the subject participating in teaching a specific subject matter or topic,
thus they help in enhancing the quality of education and instructions imparted to the
students.

(in To spark and propel students to attain higher levels of combination on their
potentials in their study of new materials (Ferradans, 2016).
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To make use of better talents and skills of teachers. Team teaching is composed of
more than one teachers to benefits the students by the combination of the
irintelligence and expertise in the field of knowledge.

To increase grouping and scheduling flexibility. The team teaching organisation gives
flexibility in the grouping of students as indicated by their interests and aptitudes in
the subject.

Guidelines and Principles of Team Teaching
The following are some guidelines and principles of team teaching developed by
Dalal(2014),thus, educators, teachers, lecturers and researchers should note the following:

(M
(i)
(iii)

(iv)
(v)
(vi)

(vii)
(viii)

Work on establishing the team and assemble the necessary teaching aids as a team.
Meet regularly to plan and develop course outlines and materials for the lecture.

Size and composition: The class size and composition of the group for team teaching
should be appropriate in terms of learning experiences and purposes of the group.
The size of the group may vary depending on the purpose or the goal of team
teaching.

Time factor: Time should be allotted putting into consideration the credit load of the
subject.

Learning environment: Learning environment should be provided by making
arrangement of laboratory, library, discussion and viewing rooms.

Duties assigned to students should be appropriate: Team teaching requires proper
distribution of duties to the members of the team. The duties should be assigned on
the basis of interest, qualification and personality characteristics of the individual
member. Selection of members of team should be made very carefully.

Level of instruction: The level of team teaching must be appropriate to each learner
within the group. The initial behaviour of the learners should be properly assessed.
Supervision: The nature and extent of the supervision of the group’s activities
depend on the purpose of the group.

Importance of Team Teaching
Dalal (2014), Nor, et a/ (2012) and Plank (n.d.) outlined some of the benefits of team
teaching below:

()
(if)
(iii)
(iv)
v)
(vi)

(vii)

Quality of instruction. Team teaching enhances the quality of instructions imparted to
the students.

Collaborative planning. Team teaching necessitate planning and designing the lecture
contents together and assignment schedule appropriately, which are important for
quality education (Krometiset a/, 2011 in Plank, n.d.).

The co-planning process of team teaching inspires teachers to integrate their ideas,
which ultimately emerge with the strong, most creative lessons (Ferradans, 2016).
By diversifying teaching methods and different teachers’ expertise, the students are
exposed to various teaching styles and delivery.

It make the teachers and students view the subject matter from different
perspectives.

Opportunity for free discussion. During team teaching, all students are given
opportunities to express themselves and fully participate in group discussion. Team
teaching gives ample opportunity for freeself-expression to all the students of the
team.

Development of human relations: Students need exercise in good human relations in
schools. Our present system does not provide enough opportunity to develop good
human relations among the students. Team teaching provides such opportunity and
trains students in good human relations essential for social adjustment and
interaction.
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(viii) Development of the professional status of the teacher: Team teaching develops habit
of studying new professional literature and demands hard work for the development
of their professional proficiency.

(ix) It makes room for breakthrough from a rigidly compartmentalized school
organization: Team teaching makes more flexible use of staff, equipment and the
school building. It is inspired by the determination to get rid of the traditional
method of fixed time table.

x) Economy: Team teaching is economical method of teaching, time and energy are
saved by team teaching and maintaining discipline in the class.

(xi)  Evaluation: The students can evaluate the different teaching styles of each teacher
and can give suggestions for improvement.

Challenges of Team Teaching

Ferradans (2016), highlighted some challenges of team teaching to include the following:

() Adapting to different teaching styles. Experience has shown it is difficult to work with
people whose teaching style, philosophy and approach differ from another. However,
it could widen one's exposure to blend differences together and learn by
incorporating multiple styles into your teaching experience.

(i Teaching out of one’s comfort zone and sharing the stage with another might be a
problem.

(iii)  Part of the challenge of team teaching is putting yourself in a position where your
own authority and expertise are challenged, and sometimes you have to take a
backseat.

(iv)  Nor, et a/(2012) and Plank (n.d.) also added some challenges of team teaching:

V) Lack of cooperation: Team teaching is based on mutual cooperation among the
members of the team which cannot be always taken for granted. Students hesitate
to cooperate for the organization of successful team teaching.

(vi)  Team teaching necessitates delegation of power and responsibilities which in most
schools is not feasible in practice because the administrator does not want to
delegate their powers to any other agency.

(vii)  Traditional conservative attitude. Generally speaking, students do not want to
deviate from the routine methods prevalent from centuries. They may resist any
innovation which may bring new responsibilities. Sometimes they fail to adapt
themselves to the new situations and find it more troublesome.

Collaborative Learning

Collaboration is a philosophy of association and individual way of life where people are
responsible for their actions, including learning and regard the capacities and contributions
of their peers. Collaboration is intended to encourage the achievement of a particular result
or objective through individuals working together in groups and cooperating to accomplish a
task. Collaborative learning is one of the most widespread and fruitful areas of theory,
research, and practice in education (Cerbin, 2010). Roselli (2016), opined that collaborative
learning is a construct that recognizes a current solid field, both in face-to-face and virtual
education intervened by the new technology.

Laal and Laal (2011) maintained that collaborative learning is an educational approach to
teaching and learning which involves teachers or students working together to solve a
problem, complete a task, or create a product. Jacobs (2004) submitted that
collaborative learning is the instructional use of small groups so that students work together
to maximize their own and each other’s learning, it is a techniques for helping students work
together more effectively. Holistically, collaborative learning is an umbrella term describing
variety of educational approaches involving joint studens intellectual effort among
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teachers or students. Usually students work together in groups of two or more, mutually
searching for understanding, solutions, or meanings, or creating a product (Laal and Laal,
2011; Smith and MacGregor, 1992).

Nuggets of Collaborative Learning Strategies
The following are nuggets of collaborative learning strategies:

0)

(if)

(iii)

(iv)

(v)

(vi)

Think-Pair-Share. This involves explaining ideas or solution to another student. The
teacher or instructor ask a question to the class, the students write a response and
then share it with their colleague in the class. Students clarify their position and
discuss points of agreement and disagreement. The teacher can draw from the
several responses of the students to illustrate important points or facilitate a whole
class discussion. The technique keeps students to engage in large class participation,
it stimulates class discussion and individual learning participation, and target key
concepts in a particular subject for the purpose of review (Cerbin, 2010).

Reciprocal Teaching. In this method, students teach one another in groups, by jointly
reading a text or work on a specific task. The students then takes turns to teach the
group a segment of the text of task. This assists the students to jointly read a course
material and also stimulates group discussion to clarify segments in the course
material (Cerbin, 2010).

Round Robin Brainstorming. In this collaborative learning method, the class is
divided into small groups of 4 to 6 students per group with one person appointed as
the recorder. A question is posed by the teacher with many possible answers and
students are given time to think about answers. After the “think time”, members of
the team share responses with one another round robin style. The recorder writes
down all the answers of the group members. The person next to (clockwise) the
recorder gives their answer and the recorder writes it done then the each person in
the group in order (clockwise) gives an answer until time is called. This method helps
students to think and learn fast.

Think-Aloud Pair Problem Solving (TAPPS). This technique is primarily used to solving
problems. Students work in pairs and alternative roles. For each problems, a student
is selected to solve it while the others listen. The solver thinks aloud — narrating
his/her reasons process, while solving the problem. Furthermore, the listeners
prompts the solver to keep talking and demand for clarifications. The advantage of
this method is that emphasizes process to solution rather than the end result. In
addition, students practices formulating ideas, identifying gaps and errors in
understanding.

Group Writing Assignments. This involves collaborative work that culminates in a
group-authored documents. The teacher or instructor assigns students to groups to
write and submit course-related topics and create study guides for the course. The
technique helps students to develop and revise ideas. It also helps students work in
a group with their colleagues.

Group Minute Review. This method is used when the teachers stop any time during a
lecture or discussion and groups the students into groups or teams, to review what
has been taught in the class hitherto with their group. Students in their groups can
ask a clarifying question to the other members and receive an answer from various
point of view.
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(vii)  Cooperative learning strategies does not only improve students learning
performance, but are also very effective in fostering social development and instilling
values of cooperation and interrelationships among students (Sonthara and Vanna,
2009). Thus, these strategies are helpful tool for cognitive and social development.
Collaborative learning leads to good quality education. In collaborative learning,
students are challenged both educationally, socially and emotionally as they listen to
different perspectives from their peers, and are required to articulate and defend
their ideas which broadens their intellect. Consequently, the students begin to
create their own unique conceptual frameworks and not rely solely on an
expert's or a text's framework (Laal and Laal, 2011). Cooperative learning involves
more than just asking students to work together in groups, it advance to helping
students formulate ideas and develop themselves (Jacobs, 2004). Other significance
of collaborative learning for quality education includes the following:

(a) Increased academic learning

(b) Increased critical thinking ability

(© More time spent on learning tasks (less day dreaming)

(d) Increased student understanding and retention

(e) Increased student motivation to learn

6 Enhanced student satisfaction with their learning experience

(9) Reduces disruptive behavior in the students

(h) Develops peer relationships among students

0] Promotes students’ self-esteem

) Improves students attitude towards school

(k) Empowers the students to share information and effectively communicate orally

) Develops listening skills in students

Team Spirit on Collaborative Learning

Team spirit plays an important role in quality education. When different people come
together to solve a problem with a common goal in mind is called team spirit. Team spirit
therefore is willingness to cooperate and work with people as a team (Emplo, 2017). Team
spirit assist in getting successful results in team teaching and collaborative learning. It
encourage individuals to work in a group rather than seclusion. Team spirit fosters students
in a group to work cooperatively and contribute to the group with ideas, suggestions and
effort (Ralea, n.d.). It should be added that when students in a class or group work together
to accomplish a task, every member of the group benefits, since they work together, each
member contributes to ensure the success of the process. According to Silver (n.d.), team
spirit is the sense of unit of enthusiasm for mutual benefits and responsibilities, as planned
among a team of individuals, for a given task, cause or endeavour.

Tarricone & Luca (2002) opined that for a successful teamwork to take place, the member
should have the following attributes: (1) commitment to the team success and shared goals,
(2) interdependence on each other, (3) interpersonal skills, which include the ability to
discuss matters openly and frankly with team members, honesty and trustworthiness; (4)
vertical communication and positive feedback (5) individual’'s responsibilities and roles to
perform in the team; and (6). Commitment to team processes, leadership and
accountability.

Team spirit is @ bond among group members which promulgates strength, unit, reliability,
trust, and support for the success of the cause for which the group stand to accomplish.
Team spirit is the lubrication that ensures the smooth efficient and effective functioning of a
team. Team spirit have been a major part of life, not only in teaching or learning but also
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any venture where success is paramount. Some of the benefits of team spirit in collaborative

learning outlined by to Silver (n.d.) include the following:

0] It creates synergy in which the resultant efforts of the teachers or students is greater
than the parts.

(i It supports a better way for teachers or students to learn and work together to solve
a problem.

(iii) It encourage multidisciplinary work and division of labour.

(iv) It fosters dynamism and responsiveness, especially the ability to response to change.

V) It promotes the sense of achievement, equity and friendship among the students.

(vi) It is the better way for teachers and students to work in a group when properly
managed.

(vii) It makes work faster than individual work.

The ability for teachers and students to work together as part of a team is an important
skills in education today. Academicians or scholars are alwayslooking for likeminded
individuals to pair-together, co-author research articles and also handle class room teaching
engagement together. Similarly, students too enjoy studying, learning and working together
with their colleagues who can contribute their own ideas to create and develop projects for
better quality (Tarricone& Luca, 2002).

Conclusion

This study identified that collaborative learning and team teaching greatly enhance the
quality of education. Collaborative learning practice provides opportunities to students to
learn together and acquire knowledge in group learning (Sonthara and Vanna, 2009). During
cooperative learning activities, each student in a group is responsible not only for learning
what is taught, but also for helping team-mates learn, thus, creating an atmosphere of
quality education. Furthermore, through group discussion and assignments, students work
until all group members successfully understand and complete it. This helps the students
togain from each other mutually and carry all group members along in the learning
activities. All students are actively engaged in learning task. Consequently, students become
more active participants in their own learning, as opposed to passive recipients of
knowledge who only listen, observe and take notes. It teaches students to work together
with their mates and assist them in group rather than to compete against one another.
Collaborative learning helps students who are slow learners among them to become quick
learners. Finally, the problems-solving approach incorporated in collaborative learning and
team teaching ultimately leads to good quality education, thus, building the intellectual
capacities of teachers and students for sustainable development of the nation.
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Abstract

The research analyses the influence of home environment on the academic performance of
Senior Secondary School Chemistry Students in Niger State. A survey design was used. The
population of the study was five thousand five hundred and fifty (5,550) students. The
sample for the study was four hundred and fifty students drawn from six public schools and
three private schools. The selection of students for the administration of the questionnaire
was done randomly through haphazard selection of sample. This involves selecting students
at random, as you encounter them. The research instrument was the influence of home
environment on the academic performance of secondary school chemistry students,
Questionnaire (IHEAPSCSQ). There are three research questions and three hypotheses that
were tested at 0.05 Level of Significance. The results revealed that there was significant
difference between Parental Level of Education and the Academic performance of Senior
Secondary School Chemistry Students in Niger State. There were also significance
differences between Family Cohesion and Parental Religious Belief and Academic
Performance of Senior Secondary School Chemistry Students in Niger State. It was
concluded that Parental level of Education, Family Cohesion and Parent Religious Belief
influence Performance and Achievement of a child.

Introduction

Children are supremely important assets of the society. Every child is unique. Children are
what the whole process of education is centered around. All round development of the
personality of children are the ultimate goal of education and therefore, the learning
experiences provided to them contributes toward the achievement of this end. Right from
the birth, the child is much influenced by all those factors, which surround him. Two factors
that influence most directly on the nature and quality of children's educational experiences
and development is the family and the school, (Belvi, 1990).Families differ seriously in
structure and functioning. Differences exist also in school and in children themselves. Given
this diversity in families, there is a need to understand how children's experience within the
family contributes to their educational outcome. The academic performance of any child
cannot be separated from the home environment in which the child grows up. A healthy
home environment offers emotional security to a child.

Educated parents will always express the belief that it is important to help a child with his or
her home work and to review the school work that the child had done but a child from an
uneducated home environment to a large extent is deprived of such opportunities and thus,
he or she struggles to survive the teaching and learning process. A student in this category
is therefore not confident and consistent. Hence he or she experiences low academic
performance hence, the motivation of any intelligent child towards learning is being
accelerated by the positive influence of his or her environment. Therefore, no matter what
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we do inside the school, we cannot make a significant impact in without the support of the
family, (Chukwuemeka, 2013). Several other research studies and publications cite family
characteristics that promote resilience, academic achievement, and healthy development.

These family attributes include: Positive parent-child relationship (i.e., parental closeness,
warmth, limit setting, and involvement); Family cohesion, warmth, clear and supportive
relationships, absence of discord, and active engagement (i.e., participation in school and
class activities, reading to children daily, and helping with homework); Consistent
supervision, discipline and responsibilities; and Expressing high expectations for academic
success (Bernard., 2004).

According to Bernard (2004), the aforementioned family attributes are associated with: (a)
improved student morale and academic achievement within all subject areas; (b) increased
school attendance; (c) decreased student dropout, delinquency, and pregnancy rates; and
(d) increased self-efficacy, self- worth, and positive social relationships of students. In
summary, home environments characterized by positive parenting practices, secure and
stable environments, involvement in school activities, and having high expectations for
youth, serves as a protective factor countering some of the risk factors these children
encounter.

Sjogren (2002) emphasized that youths from poorly educated parents are sensitive to
economic incentives since they are to a greater extent attracted to occupations with high
wage rates and high return in education. Joyce (1998), stated that educational status of
parents affect the demand they make on their children, she added that elite parents
understand the role of individual differences among their children this help them to
accommodate and encourage their children.

In addition, Sticht and Weinstein-shr (2005) found that children’s achievement in school was
directly correlated with the mother’s level of education, as mother is usually the first
teacher. Furthermore, constructing conversations, talking about books and pictures in those
books, telling bedtime stories, reading aloud, and asking questions are important steps
towards developing the children’s literacy skills. They cites research that shows how parent-
child interaction affects students learning and how such interaction is especially valuable
where literacy in a foreign language is new to both parent(s) and child.

Parental education level is an important predictor of children’s educational and behavioral
outcomes (Davis-Kean, 2005, MC Courtney & Taylor, 2002). Literate parents have interest in
their outdoor assignment and they supervise these assignments. Griffin (1996) shares an
opinion that parental participation is of great importance in determining the pupil’s
performance. For example, well-educated parents tend to provide their children with
educationally stimulating environment by encouraging them to study and have access to
relevant books and related literature.

King and Furrow (2004) discuss that both academic achievement and the ability to be
socially competent is associated with religious involvement. Overall, these researchers found
that coming from a religious family is related to an adolescent’s healthy development, such
as the ability to be successful in school. These individuals are able to connect better with the
school environment, engage better with their academic studies, and achieve higher than
their counterparts.

Religion is also related to how well an adolescent is able to achieve academically. For
instance, McCullough and Willoughby (2009) found that religion within a family is associated
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with higher self-regulation and self-control within an individual, and are important indicators
of academic achievement. More specifically, students with higher self-control are more
psychologically adjusted, have better relationships, and perform better academically.
Furthermore, self-control is associated with better academic performance and higher
intelligence. Additionaly, religiousness within a family can promote the ability for an
individual to delay gratification, which has been linked to better future social adjustment and
academic achievement within school (McCullough & Willoughby, 2009).

Statement of the Problem

Every single material thing in the universe is a Chemical, the ability to understand and
manipulate these Chemicals is responsible for everything that are used at home from
modern food and drugs to plastic and computers. Without the knowledge of Chemistry, the
world would be a far more mysterious place and far, far less advanced place (Wikki
Answers, 2004). It is therefore disgusting to see the poor performance of Senior Secondary
School Students in Sciences especially Chemistry. Recurring year in - year out in WAEC and
NECO (WAEC, 2015 & NECO, 2016).The responsibility of training a child always lies in the
hand of the parent. It is not out of place to imagine that parental socio—economic
background can have possible effects on the academic achievement of children in school.
Whatsoever affect the development of the environment of children would possibly affect
their education or disposition to it. Parental status is one of such variables. A careful perusal
of these statements suggests a likely relationship between home background factors and
students’ achievement in academics. The question now is— to what extent does home
background factors influence academic performance of Senior Secondary School Chemistry
students in Niger State, Nigeria.

Purpose of the Study

The purpose of the study was to determine the influence of Home Environment on Academic

Performance of Senior Secondary School Chemistry Students in Niger State, Nigeria.

The study strived to achieve the following objectives:

(M To determine whether parental level of education has any influence on the academic
performance of senior Secondary School Chemistry Students in Niger State.

(i To determine whether family cohesion has any influence on academic performance
of Senior Secondary School Chemistry Students in Niger State.

(i)  To determine whether parental religious belief has any influence on academic
performance of senior secondary school chemistry students in Niger State.

Research Questions

For the purpose of this research, answers to the following research questions were pursued.

0] Is there any significant difference between parental level of education and academic
performance of Chemistry Students in Secondary Schools in Niger State?

(i Is there any significant difference between family cohesion and the academic
performance of Senior Secondary School Chemistry students in Niger State?

(iii)  Is there any significant difference between parental religious belief and Academic
performance of Senior Secondary School Chemistry students in Niger State

Null Hypotheses
The following null hypotheses were formulated and tested at 0.05 levels of significance.

Hypothesis One (Ho;): There was no significant difference between parental level of

Education and the Academic performance of Senior Secondary School Chemistry Students in
Niger State.
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Hypothesis Two (Ho,): There was no significant difference between family cohesion and
Academic performance of Senior Secondary School Chemistry Students in Niger State.

Hypothesis Three (Ho;3): There was no significant difference between parental religious
belief and Academic performance of Senior Secondary School Chemistry Students in Niger
State.

Significance of the Study

The research will be useful to the teachers as well as to the students including parents and
the educational bodies.It will enable the teachers to know how the school and home should
interact and assist to improve the educational performance of the children in general.The
findings will be useful to the government and curriculum planners to know how to inculcate
the parents in even the management of the school, as they are important in the academic
performance of their children.

Scope and Delimitation of the Study

The scope was Senior Secondary Schools in Niger State. This included both public and
private Senior Secondary Schools. Niger state is made up of three geopolitical zones, which
include Niger East, Niger North and Niger South. The state covers the total area of
76,363sgkm (29,484sgm).

Research Design

The research design used in this study was the survey design. This was because the opinion
of the students and parent on certain items of the questionnaires was the concern of this
study. The cross sectional survey type of design was used because of its suitability to collect
descriptive data once at a time from the respondents (Sambo, 2005).

Population of the Study

The population of this study was made up both public and private secondary schools in
Niger State. There was a total number of 764 Secondary Schools, both (public and private)
Schools (SUSEMB, 2015). The population of the study was five thousand five hundred and
fifty Chemistry Students from the schools mentioned above.

Sample and Sampling Technique

The sample for this study was four hundred and fifty Chemistry Students (450) drawn from
six (6) public and three (3) Private Secondary Schools in Niger State. Nine Secondary
Schools will be purposively selected from the three Senatorial zones of the State. These
Zones are Niger North, Niger East and Niger South. Two Public schools and one Private
School were selected from each zone. The Schools selected wwa based on the provision of
well-equipped Chemistry Laboratory.The 450 Students will be selected randomly through a
hat draw method. They will the Students to be surveyed. The first term Chemistry result of
Senior Secondary School (SSS) III Students will be used to compare the result of the
Survey. This will be the result of the same Student that have been Surveyed.

Research Instrument

The instrument used for collecting data in this study was a structured questionnaire. The
questionnaire was titled; The Influence of Home Environment on the Academic Performance
of Secondary Chemistry Students Questionnaire (IHEAPSCSQ).

The questionnaire was divided into two Section A and B. Section A require students to

supply their Biodata while Section B consist of twenty five (25) items to be responded to.
The questionnaire was a five point likert questionnaire with items to be responded to on the
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basis of Strongly Agreed (SA), Agreed (A), Undecided (U), Disagree (D), and Strongly
Disagreed (SD)

Validity of the Instrument
An expert in Science Education from the University of Abuja was requested to validate the
instruments in order to discover its validity. In order to establish content validity, results
from the ratings were computed using this formula, Content Validity Index (CVI).
cvi = number of items rated as relevant

Total number of items in the questionnaire

The answer divided by 100 to get the percentage of the validity. The Content Validity of this
questionnaire is 82.2%, which means that the content is highly validity.

Reliability of the Instrument

The pilot study was conducted in Government Secondary School Minna which is not part of
the Schools to be Surveyed, to enable the researcher assess the clarity of the questionnaire
items so that those items found to be inadequate or vague could be modified to improve the
quality of the research instrument thus increasing its reliability. The split half technique of
reliability testing was employed; whereby the pilot questionnaires were divided into two
equivalent halves and then a correlation coefficient for the two halves computed using the
spearman Brown prophesy formula. The coefficient indicates the degree to which the two
halves of the test provide the same result and hence describe the internal consistence of the
test. The Coefficient of reliability was found to be 0.80. This shows that the instrument was
reliable.

Administration of the Instrument

The researcher first visited the all the sampled schools for study to seek permission to use
their school for the study. Permission was granted and the research was introduced to the
teachers concerned. The research questionnaires were later taken for distribution to both
students and parents to answer. The researcher went back for the questionnaires after a
week to enable the respondents answer the questions well at their convenient time.

Method of Data Analysis

Frequency counts of the responses were then obtained, to generate descriptive information
about the respondents that participated in the study and to illustrate the general trend of
findings on the various variables that were under investigation. This involved the use of
percentages, tables and charts. The hypothesis will be analyzed using analysis of Variance
Statistic (ANOVA). This is because the instrument for data Collection shall fall within an
interval measurement Scale.

Results
Hypothesis One (Ho,): There was no significance difference between parental level of

Education and the Academic performance of Chemistry Students in Senior Secondary School
in Niger State.
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Table 1: Summary of t-test analysis of parental level of education and the
academic performance of chemistry students in senior secondary school
in niger state

Group N df Mean SD t- p-value
value
Effects of Educational 7 393.98 27.94
Qualification of Parents
8 .036 .000
Level of Education 3 76.00 86.09

Table 1 shows the t-test analysis of Parental Level of Education and the Academic
Performance of Chemistry Students. The mean scores were 393.98.00 and 76.00
respectively. The t-value of .036 and p-value of .000 was significant at 0.05 level. This
indicate that there is significant difference between the mean scores of Parental Level of
Education and the Academic Performance of Chemistry Students (t=.036, df=5, p=0.000).
Hence the hypothesis was rejected.

Hypothesis Two (Ho;):There was no significance difference between family cohesion and
Academic performance of Chemistry Students in Senior Secondary School in Niger State.

Table 2: Summary of t-test analysis of family cohesion and academic
performance of chemistry studentsin senior secondary school in Niger

State
Group N df Mean SD t-value p-value
Influence of Family 4 341.00 77.22
Cohesion
5 .579 .010
Status of Family 3 76.00 95.69

Table 2 shows the t-test analysis of family cohesion and academic performance of chemistry
students. The mean scores were 341.00 and 76.00 respectively. The t-value of .579 and p-
value of .010 was significant at 0.05 level. This indicate that there is significant difference
between the mean scores of family cohesion and academic performance of chemistry
students (t=.579, df=5, p=0.010). Hence the hypothesis was rejected.

Hypothesis Three (Ho3): There was no significance difference between parental religious
belief and academic performance of Chemistry students in Senior Secondary School in Niger
State.

Table 3: Summary of t-test analysis of parental religious belief and academic
performance of chemistry students in senior secondary school in Niger

State
Group N Df Mean SD t-value p-value
Influence of parental 6 330.92 35.92
religious belief
7 .023 .001
Types of religion 3 76.00 105.96

Table 3 shows the t-test analysis of parental religious belief and academic performance of
Chemistry Students. The mean scores were 330.92 and 76.00 respectively. The t-value of
.023 and p-value of .001 was significant at 0.05 level. This indicate that there is significant
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difference between the mean scores of parental religious belief and academic performance
of Chemistry Students (t=.023, df=5, p=0.001). Hence the hypothesis was rejected.

Summary of Results

(M There was significance difference between parental level of Education and the
Academic performance of Chemistry Students in Senior Secondary School in Niger
State.

(i There was significance difference between family cohesion and Academic
performance of Chemistry Students in Senior Secondary School in Niger State.

(i)  There was significance difference between parental religious belief and Academic
performance of Chemistry Students in Senior Secondary School in Niger State.

Discussion of Results

There was no significance difference between parental level of Education and the Academic
performance of Chemistry Students in Senior Secondary School in Niger State. Egunsola
(2014) who used ex-post facto and correlation survey to investigate the influence of home
environment on academic performance of senior secondary students in Adamawa State
showed that parental educational qualification, occupation and home location were highly
correlated with students’ academic performance while parental economic status (income and
affluence) have moderate correlation but all the independent variables have significant
influence on students’ performances in Agricultural Science at the secondary school. It
corroborates with the findings of Sticht and Weinstein-shr, (2005) who found that children’s
achievement in school was directly correlated with the mother’s level of education, as
mother is usually the first teacher. (Davis-Kean, 2005).

There was no significance difference between family cohesion and Academic performance of
Chemistry Students in Senior Secondary School in Niger State. This was supported by
Paramasivam and Mani (2013) when they carried out a study to find out the influence of
home environment on achievement in chemistry among higher secondary students. The
study indicates the existence of significant positive relationship between the home
environment and achievement in chemistry of higher secondary students. Further it also
highlights Independence, Cohesion and Active Recreational Orientation Dimensions of Home
Environment predicts the Achievement in Chemistry of higher secondary students.

There was no significance difference between parental religious belief and academic
performance of Chemistry students in Senior Secondary School in Niger State. This
corroborates with the studies of McCullough and Willoughby (2009) who found that religion
within a family is associated with higher self-regulation and self-control within an individual,
and are important indicators of academic achievement. More specifically, students with
higher self-control are more psychologically adjusted, have better relationships, and perform
better academically.

Conclusion

It was concluded that parental level of Education, Family Cohesion and Parental Religious
Belief or Involvement are some environmental factors that can influence the academic
performance of Senior Secondary School Chemistry Students in Niger State. It is a popular
and important assumption that families prepare and reinforce the symbolic attribution
required by School and that School builds upon and elaborates the symbolic resources
derived from family membership. Hence, the two factors that influence most directly on the
nature and quality of children’s educational experiences and development is the family and
School.
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Recommendations

The authorities should provide and retain qualified teachers and provide adequate teaching
and learning facilities and equipment to schools. Teachers preparation program should be
student centered. Affective and cognitive teaching strategies should be interwoven during
chemistry teaching and learning since both have impact on chemistry reasoning. Chemistry
laboratories should be established in all the school system. Both teacher and students
should be involved in the design of teaching and learning materials. The language in which
chemistry tests are written must be simple an in all cases within the level of the ability of
students in English language.

The use of questions in teaching and learning of chemistry is very vital and their importance
cannot be emphasized. So, asking questions aids in developing independent learning skills.
This is because questions are usually asked by teachers, students and also generated in
textual materials. More opportunities for students to actively participate in the analysis of
problems will improve confidence in solving chemistry problems, through the mastery of
good skills of questioning by teachers and students.
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Abstract

Information and Communication Technology (ICT) in university libraries exist to transform
all library operations and services that were hitherto carried out manually. This paper
explored the use of Information and Communication Technology (ICT) for service delivery in
selected Federal University Libraries in North Central Nigeria. Two research questions and
one hypothesis guided the study. Descriptive survey research design was adopted and the
population comprised sixty six (66) academic librarians delivering various services in Federal
University, Lafiya (16), Federal University, Lokoja (23) and University of Abuja (27).
Questionnaire was used as data collection instrument. Descriptive statistics was used to
analyse the demographic variables as well as data generated from research questions,
while, inferential statistics of Pearson Product Momment Correlation (PPMC) was used to test
the null hypothesis at 0.05 level of significance. Findings from the study revealed that
academic librarians in the studied university libraries were not using numerous ICT for
service delivery. Also, it has been revealed that the academic librarians were not delivering
most of the library services using ICT. Furthermore, the study has established that there is a
positive relationship between the use of ICT and service delivery in the university libraries
studied. The study recommended the need for management of universities and the libraries
in North Central Nigeria to ensure adequate provision of modern ICT, supply of alternative
power by providing standby generators and adequate subscription of bandwidth and internet
service that would enable academic librarians use ICT for effective and efficient service
delivery.

Keywords: Information and Communication Technology, Service Delivery, Federal,
University, Libraries, North Central, Nigeria

Introduction

University libraries in Nigeria, like their counterparts in other countries are on the process of
adjusting their activities from the custodians of printed information materials to providers of
digital information services and electronic materials as a result of the development and
adoption of ICT. Ozioko, Ezeani and Omeje (2010) maintained that, ICT integration have
transformed provision of library and information services rendered to users which were done
manually in previous years. ICT according to Idi (2015), comprise digital technologies such
as computer and its accessories (hardware and software); communication technologies such
as television, radio, telephone; network technologies which include local area network, wide
area network, Internet, wireless; and reprographic technologies such as printer,
photocopier, camera, scanner, bar code reader, among others. During the preliminary study,
the researcher discovered that some university libraries in North Central Nigeria have
acquired and adopted ICT facilities to some extent, but despite the huge amount of money
spent on these facilities and the anticipated benefits they have in the libraries, the facilities
were under utilised for effective service delivery. This study will therefore, investigate the
use of ICT for service delivery in selected Federal University Libraries in North Central
Nigeria.
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Statement of the Research Problem

The development and application of ICT in libraries came as a saviour to the numerous
predicaments bedeviling operations and services of the libraries. This is because; ICT have
helped in acquiring quality information from variety of electronic devices in a speedy and
easy manner, as well as facilitates reformatting of data using different sources (Saleem, et
al, 2013). However, preliminary investigation conducted by the researcher through personal
observations and interacting with both academic librarians and users’ (students and
lecturers) of the selected federal university libraries in North Central, Nigeria is that, most of
them do not patronise their university libraries, rather they preferred to search for
information through Google and other search engines using their personal computer systems
and mobile phones. The question is: do academic librarians use ICT to provide effective,
efficient, and reliable information services in these libraries? Are all the services delivered
using ICT? It is against this background that this study would investigate the use of
Information and Communication Technology (ICT) for service delivery in selected Federal
University Libraries in North Central Nigeria.

Research Questions

The following research questions guided the study:

M What is the level of usage of ICT for service delivery in selected Federal University
Libraries in North Central Nigeria?

(i What are the services delivered by ICT in selected Federal University Libraries in
North Central Nigeria?

Research Hypothesis

The hypothesis was tested at 0.05 level of significance.

Ho;: There is no significant relationship between ICT use and service delivery in selected
Federal University Libraries in North Central Nigeria

Literature Review

Various scholars have reported contrasting views about the use of ICT in university libraries
in Nigeria. Enakrire and Ocholla (2017) surveyed Nigeria and South African academic
libraries use of ICT for knowledge management.The analysis of the study revealed that
computers, printers, scanners, CD ROMs, projectors and telephone were the most used ICT
resources in the studied academic libraries. Other facilities include monitors, CCTV, Wi-Fi,
online databases, microphone, cameras and e-catalogues. Abba and Adamu (2015)
investigated the state of ICT adoption in Adamawa State University (ADSU), Mubi Library.
Survey research method was used. Responses show that majority (54.4%) of the
respondents indicated that ICT available in the library were not used in delivering different
services of the library, except in search / retrieving services. Aba, Ezeani and Ugwu (2015)
conducted a study to ascertain the use of computer technology on circulation services in
North Central, Nigeria. Grand mean of 2.88 showed that ICT were highly used for circulation
services in the libraries.

Furthermore, Mamman (2015) studied utilisation of ICT in public library services in Nigeria.
The study shows a poor usage of ICT facilities in library operations as revealed in the mean
scores of the listed items, which were far below the accepted criterion of 2.50. All the library
operations had ICT used to a low extent. Butt, Qutab and Mahmood (2011) conducted a
study to determine the use of Internet in library functions in Lahore University Library,
Pakistan. The findings from the study revealed that ICT were used in carrying out the
functions of acquisition, reference, current awareness services and selective dissemination of
information. Other services include cataloguing and classification, document delivery and
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interlibrary loan services. The study further reveled that Internet had enhanced information
service delivery and saves time.

Omekwu and Eruvwe (2014) conducted a research on application of ICT in Delta State
Polytechnic Libraries, Nigeria. The study had four research questions, while the population
of the study consisted of 94 librarians such as professionals, paraprofessionals and system
analyst working in 3 polytechnic libraries in Delta State, Nigeria. The study revealed that
library services such as CAS, SDI, bibliographic searches, displays, indexing and abstracting
services, circulation, interlibrary loan and referral services among others were relatively low
on the application of ICT facilities in the libraries studied. Gama (2013) surveyed ICT
facilities applied for provision of reference information Service (RIS) in Northwest zone
university libraries, Nigeria. The results of the study indicated that, the most commonly used
ICT facilities were photocopier machine, CD ROM technology and emailfor providing
reference information services,SDI services and responding to reference queries and referral
services respectively. Ezeani (2010) in a study revealed that the use of computer
technologies in circulation sub-system of libraries is inevitable for effective and efficient
performance of information service delivery.

Methodology

The design for this study was a descriptive survey research design. The target population
was seventy five (75) academic librarians delivering various services in Federal University,
Lafia (19); Federal University, Lokoja (24) and University of Abuja (32). Because of the
manageable size of the population, total enumeration called census was used; hence, the
entire population was used for this study. Questionnaire was used as the research
instrument and data collected was analysed using descriptive statistics and inferential
statistics. Descriptive statistics was used to analyse the demographic variables such as age,
sex, institutions, rank of respondents as well as data generated from research questions 1-
3,while, inferential statistics of Pearson Product Momment Correlation (PPMC) was used to
test the null hypotheses at 0.05 level of significance.

Data Analysis
Seventy five (75) copies of questionnaire were administered and sixty six (66) copies
representing 88.0% were filled, returned and found usable for the study.

Table 1: Level of usage of ICT for service delivery in selected Federal University
Libraries in North Central Nigeria

S/No New Media N VH H L VL FX X SD
4 3 2 1
1 Computers 66 19 42 1 4 208 3.15 0.73
2 OPAC 66 15 19 28 4 177 2.68 0.90
3 CD-ROM facilities 66 12 19 15 20 155 235 1.10
4 Online databases 66 8 20 15 23 145 220 1.06
5 e-journals 66 13 15 22 16 157 238 1.06
6 e-books 66 6 15 32 13 146 2.21 0.87
7 Library application software 66 14 9 24 19 150 2.27 1.10
8 Television 66 4 10 28 24 126 190 0.87
9 Radio 66 5 13 28 20 135 2.05 0.90
10  Telephone / GSM 66 5 37 21 3 176  2.67 0.69
11  LAN 66 10 37 19 0 189 2.86 0.65
12 Wireless technology 66 7 11 31 17 140 2.12 0.92
13 Internet 66 11 39 11 5 188 2.85 0.79
14  Printer 66 10 39 14 4 189 2.82 0.76
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15  Scanner 66 15 26 21 4 184 2.79 0.87
16  Photocopier 66 22 44 0 0 220 3.33 047
17  Projectors 66 4 7 35 20 127 192 0.81
18  Bar code reader 66 1 10 32 23 121 183 0.74
Weighted Mean 2.47

VH=Very High; H=High; L=Low; VL=Very Low

Out of the 18 ICT listed, Photocopier(X = 3.33, SD = 0.47) obtained the highest mean
score, while, Barcode reader (X = 1.83, SD = 0.74) obtained the least mean score. On the
whole, the weighted mean of 2.47 was obtained indicating that academic librariansin
selected Federal University Libraries in North Central Nigeria were not using ICT for service
delivery.

Table 2: Services delivered by ICT in selected Federal University Libraries in
North Central Nigeria

S/ SA A D SD
N Statement N 4 3 2 1 F X
1  Reference service 66 18 28 9 11 185 2.80
2  Circulation service 66 4 11 27 24 127 192
3 Current Awareness Services (CAS) 66 2 3 26 35 104 1.58
4  Selective Dissemination of Information 66 4 8 33 21 127 192
(SD1)
5  Serials service 66 30 35 1 0 227 3.44
6 Document delivery service 66 4 10 30 22 128 1.94
7  Referral service 66 1 17 29 19 132 2.00
Weighted mean 2.23

SA = Strongly Agree; A = Agree; D = Disagree; SD = Strongly Disagree

Out of the services listed, serials service (X = 3.44, SD = 0.53) obtained the highest mean
score, while, Current Awareness Services (CAS)(X = 1.58, SD = 0.72) obtained the least
mean score. On the whole, the weighted mean of 2.23 was obtained indicating that
academic librariansin selected Federal University Libraries in North Central Nigeria were not
delivering most of the library services using ICT.

Hypothesis Testing

Ho;: There is no significant relationship between ICT use and service delivery in selected
Federal University Libraries in North Central Nigeria

Table 3: Relationship between ICT use and service delivery in selected Federal
University Libraries in North Central Nigeria

Correlations

Use of ICT Service delivery

Kendall's tau_b Use of ICT Corrella.tlon 1.000 211"

Coefficient

Sig. (2-tailed) . .019

N 66 66

Service delivery Correlation 11" 1.000

Coefficient ' '

Sig. (2-tailed) .019 .

N 66 66

**_Correlation is significant at the 0.05 level (2-tailed).

The result in table 3 shows that the critical value (r-value) (r = 0.211) is greater than P-
value (0.019) which is the level of significance. Hence, the null hypothesis was rejected. This
implies that there is a positive relationship between ICT use and service delivery in selected
Federal University Libraries in North Central Nigeria.
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Discussion

This study investigated the use of ICT for service delivery in selected Federal University
Libraries in North Central Nigeria. Two research questions and one hypothesis guided the
study. Responses to research question one revealed that academic librarians in university
libraries under study were not using numerous of ICT for service delivery. This is because
only Computers, OPAC, Telephone / GSM, LAN, Internet, Printer, Scanner and Photocopier
were used. This could be attributed to the fact that other ICT might not be available in the
university libraries. This finding agree with the study of Enakrire and Ocholla (2017) which
found that computers, monitors, CD ROMs, scanners, printers, search engines as well as
information retrieval facilities were the most commonly used ICT facilities used in Nigeria
and South African academic libraries. Corroborating this finding, Abba and Adamu (2015)
revealed that majority of the respondents indicated that the ICT available were not used in
delivering different services. The finding of this study disagree with Aba, Ezeani and Ugwu
(2015) which reported that majority of ICT found in libraries were highly used for library
services.

Furthermore, responses from research question two revealed that academic librarians in
university libraries studied were not delivering most of the library services using ICT. The
only services that attracted mean scores above 2.5 criterion were reference and serial
services. This low usage of ICT could be attributed to epileptic power supply, low bandwidth
and inadequate skills for operating the ICT among the academic librarians. This finding is in
line with Mamman (2015) but contradicts ICT Butt, Qutab and Mahmood (2011). Mamman
(2015) reported poor usage of ICT facilities in library operations as revealed in the mean
scores of the listed items, which were far below the accepted criterion of 2.50. All the library
operations had ICT used to a low extent. Omekwu and Eruvwe (2014) revealed that library
services such as CAS, SDI, bibliographic searches, displays, indexing and abstracting
services, circulation, interlibrary loan and referral services among others were relatively low
on the application of ICT facilities in the libraries studied. Contrary to this finding, Butt,
Qutab and Mahmood (2011) revealed that ICT resources were used in carrying out the
functions of acquisition, reference, current awareness services and selective dissemination of
information.

Finally, hypotheses tested revealed that there is a positive relationship between ICT use and
service delivery in university libraries studied. This finding is not surprising because, most
library services have been transformed as a result of emergence and integration of ICT into
library services. Corroborating this finding, Gama (2013) indicated that ICT were used to
enhance library services by five of the university libraries studied. Ezeani (2010) in a study
revealed that the use of computer technologies is inevitable for effective and efficient
performance of information service delivery.

Conclusion and Recommendations

This study has established that academic librarians in selected Federal University Libraries in
North Central Nigeria were not using numerous ICT for service delivery. This is because only
Computers, OPAC, Telephone / GSM, LAN, Internet, Printer, Scanner and Photocopier were
used. Also, it has been revealed that the academic librarians were not delivering most of the
library services using ICT. The only services delivered using ICT were reference and serial
services. Furthermore, the study has established that there was positive relationship
between ICT use and service delivery in selected Federal University Libraries in North
Central Nigeria. These findings have posed serious concerns especially in this 21% century,
hence, the following were recommended:
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(M There is the need for management of universities and the university libraries in North
Central Nigeria to ensure adequate provision of modern ICT facilities that would
enhance service delivery among academic librarians. This can be achieved by
allocating more funds to the university libraries and ensure judicious use of the
funds.

(i) University library managements must ensure supply of alternative power by
providing standby generators that would power the ICT for optimum usage.

(iii)  University library managements should ensure adequate subscription of bandwidth
and internet service that would enable academic librarians use ICT for effective and
efficient service delivery
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Abstract

This paper examined the influence of utilisation of new media on information service
delivery in university libraries in Taraba State, Nigeria. Two research questions and one null
hypothesis guided the study. The study adopted correlational survey research design and
the population comprised twenty four (24) librarians and sixteen (16) library officers,
totaling forty (40) library personnel delivering various information services in Federal
University, Wukari, Kwararrafa University, Wukari and Taraba State University, Jalingo. Data
collected were analysed using descriptive statistics to answer the two research questions,
while, inferential statistics of Pearson Product Moment Correlation (PPMC) was used to test
the formulated null hypothesis at 0.05 level of significance. Findings from the study revealed
that new media were underutilised in the studied university libraries, because, only World
Wide Web, Search engines, Instant Messaging / Email, Facebook, Whatsapp and Short
Message Service (SMS) were used for information service delivery. Furthermore, the null
hypothesis tested revealed that there was positive relationship between utilisation of new
media and information service delivery. The study recommended provision of digital devices
such as smart phones, ipads, laptops and other facilities; increase use of new media and
Internet bandwidth by providing more funds to the university libraries as this would go a
long way in enhancing the use of new media for information service delivery in university
libraries in Taraba State, Nigeria.

Keywords: Influence; Utilisation; New Media; Information Service Delivery; University,
Libraries; Taraba State; Nigeria.

Introduction

Information services are those services provided by the university libraries with the aim of
serving users’ efficiently and effectively. They are geared towards providing information to
the users in a bid to satisfy their day-to-day information needs. These services according to
Idowu (2011) include: reference, document delivery, circulation, computerised interactive
search, technical, serials, exhibition and display services. Others are user education,
selective dissemination of information (SDI), current awareness services (CAS), referral,
reprographic, counseling and webliographic services. The adoption, application and use of
ICT in university libraries have reshaped the way and manner information services are
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delivered to users regardless of distance. This view is affirmed by Aina, et. al. (2010) who
revealed that, the adoption of ICT by university libraries has led to globalisation of library
services. It has changed the way and manner services are delivered. New media are
regarded as the latest types of media that have been developed for communication in the
contemporary world, which often rely on Internet network for utilisation. Example of new
media used in libraries include Library 2.0 / Library website, World Wide Web, Search
engines, RSS feeds, Podcast, Instant Messaging / Email, Facebook, Twitter, Whatsapp,
Instagram, Blogs, and SMS, Mobile Apps, Internet call, Computer networks and One Drive.
This paper is an attempt to examine the influence of utilisation of new media on information
service delivery in university libraries in Taraba State, Nigeria.

Recent empirical studies have reported various levels utilisation of new media in libraries
across the globe. AlKarousi, Jabr, AlHarrasi and Bouazza (2015) carried out a study in
academic libraries in Oman aimed at adopting of new media tools. Qualitative research
method was used, while interview was used in collecting data for the study. Analysis of the
study indicated that two libraries under the study used facebook, two others used twitter
and one other used YouTube and instagram for library services. The study further indicated
that new media tools could enhance information services delivery such as current awareness
services and communication about new acquisitions to library users among others. In
African context, Gichora and Kwanya (2015) conducted a study in Kenya on the impact of
new media tools in academic libraries. Survey research method was used in surveying nine
academic libraries, and the libraries were selected through purposive sampling. The findings
of the study revealed that, the major new media tools used in the libraries under study
include wikis, RSS, blogs, podcast, instant messenger, YouTube, LinkedIn, and facebook
among others.

Furthermore, Akeriwa, Penzhorn and Holmner (2016) conducted a study at University of
Development Studies Library, Ghana. Findings from the study revealed low use of social
media such as blogs, social bookmarking, instant messaging, social networking and video
sharing at University of Development Studies Library, Ghana. In Nigerian, Oyovwe-Tinuoye,
Krubu and Ijiekhuamhen (2017) assessed academic librarians’ use of web 2.0 tools in South-
South, Nigeria. Analysis of the study showed that the services rendered through these tools
include reference, current awareness, marketing library services, collaborating with
colleagues and friends for image and video sharing, blogging, for meeting training needs
and social tagging and bookmarking. Madu, Idoko, Dirisu and Emerole (2017) conducted a
study to examine the Nigerian university libraries’ institutional readiness and adoption of
web 2.0 tools for information service delivery. The results of the study revealed that web 2.0
tools were very useful in provision of information service as agreed by majority of the
respondents. Baro, Idiodi and Godfrey (2013) surveyed awareness and use of new media
tools by librarians in Nigeria. Findings from the study indicated that social networking sites,
instant messaging, media sharing sites, facebook, twitter, blogs as well as wikis were the
most frequently used among other web 2.0 tools due to their popularity. Singha and Sarmah
(2015) disclosed that new media tools enhanced the best practices of library services in
academic libraries.

Statement of the Research Problem

Advances in information and communication technology (ICT) and adoption of new media
have revolutionised all library and information services ranging from reference, circulation,
indexing and abstracting, current awareness, selective dissemination of information and
referral services. Some of the applications include: Library 2.0 / Library website, World Wide
Web, Search engines, RSS feeds, Podcast, Instant Messaging / Email, Facebook, Twitter,
Whatsapp and Instagram among others. However, preliminary investigation conducted by
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the researchers in the university libraries in Taraba State, Nigeria revealed that there was
poor information service delivery. Moreover, majority of the users relied on information
obtained from search engines, which perhaps were mostly irrelevant for quality teaching,
learning and research. This could have led to producing graduates with low level of
intelligence and skills. Could this also be attributed to underutilisation of new media by
library personnel in the discharge of their duties of information service delivery? It is against
this background that this study examined the influence of utilisation of new media on
information service delivery in university libraries in Taraba State, Nigeria.

Research Questions

The study provided answers to the following research questions:-

M What are the information services delivered using new media in university libraries in
Taraba State, Nigeria?

(i What is the level of utilisation of new media for information service delivery in
university libraries in Taraba State, Nigeria?

Hypothesis

One null hypothesis was tested at 0.05 level of significance.

Hoi: There is no significant relationship between utilisation of hew media and information
service delivery in university libraries in Taraba State, Nigeria.

Methodology

This study adopted correlational research design and the population comprised twenty four
(24) librarians and sixteen (16) library officers, totaling of forty (40) library personnel in the
three university libraries selected for the study in Taraba State, Nigeria. These universities
include: Federal University, Wukari (23), Taraba State University, Jalingo (9) and Kwararrafa
University, Wukari (8). These universities are federal, state and privately owned
respectively. The entire population of 40 library personnel was used for the study.
Questionnaire was used in data collection. Mean and standard deviation and PPMC were
used to analyse research questions and test the null hypothesis.

Data Analysis

Response Rate

Out of the forty (40) copies of questionnaire administered on respondents, 37(93%) were
filled and retrieved.

Table 1: Information services delivered using new media in university libraries in
Taraba State, Nigeria

S/ SA A D SD

N Statement N 4 3 2 1 F X SD

1 New media are used in delivering reference 37 17 19 1 0 127 343 0.55
service

2 New media are used in delivering 37 2 5 18 12 71 192 0.83
circulation service

3 New media are used in document delivery 37 1 7 16 13 70 1.89 0.81
service

4  New media are used in delivering Current 37 10 16 5 6 104 281 1.02
Awareness Services (CAS)

5 New media are used in delivering Selective 37 1 2 19 15 63 1.70 0.70
Dissemination of Information (SDI)

6 New media are used in delivering 37 1 3 14 19 60 1.62 0.76
webliographic service

7  New media are used in providing serials 37 1 3 20 13 66 1.78 0.71

ENHANCING QUALITY EDUCATION THROUGH INNOVATIVE PEDAGOGY

47 | Page



6th International Conference of School of Science and Technology Education (SSTE)

service
8 New media are used in providing referral 37 1 2 18 16 62 168 0.71
service
9 New media are used in marketing and 37 1 2 19 15 63 1.70 0.70
promotion
10 New media are used in communicatingand 37 15 21 1 0 125 3.38 0.55
interacting with users
Weighted mean 2.19
SA = Strongly Agree; A = Agree; D = Disagree; SD = Strongly Disagree
Out of the ten (10) information services listed, reference service (X = 3.43, SD = 0.55) was
the most delivered service as indicated by the respondents, while, webliographic service (X
= 1.62, SD = 0.76) was the least delivered. On the whole, the weighted mean of 2.19 was
obtained indicating that library personnel in university libraries in Taraba State were not
utilising new media for information service delivery.
Table 2: Level of utilisation of new media for information service delivery in three
university libraries in Taraba State, Nigeria
S/No New Media N HU U LU NU FX X SsD
4 3 2 1
1 Library 2.0 / Library website 37 2 7 16 12 73 1.97 0.87
2 World Wide Web 37 4 21 11 1 102 2.76 0.68
3 Search engines 37 6 21 10 0 107 2.89 0.66
4 RSS feeds 37 3 8 16 10 78 211 0.91
5 Podcast 37 2 4 21 10 72 195 0.78
6 Instant Messaging / email 37 9 15 11 2 105 2.84 0.87
7 Facebook 37 7 21 6 3 106 2.86 0.82
8 Twitter 37 4 7 17 9 80 2.16 0.93
9 Whatsapp 37 13 24 0 0 124 3.35 0.48
10  Instagram 37 2 4 22 9 73 1.97 0.76
11 Blogs 37 8 8 13 8 90 243 1.07
12 Mobile Apps 37 8 8 12 9 89 241 1.09
13 SMS 37 6 21 8 2 105 2.84 0.76
14  Internet call 37 6 3 22 6 83 224 0.93
15  Computer networks 37 4 7 16 10 79 214 0.95
16  One Drive 37 1 6 18 12 70 1.89 0.77
Weighted Mean 243

HU = Highly Utilised; U = Utilised; LU = Low Utilised; NU = Not Utilised

Out of the sixteen (16) new media tools listed, Whatsapp (X = 3.35, SD = 0.48) was the
most used new media tools as indicated by the respondents, while One Drive (X = 1.89, SD
= 0.77) was the least used. On the whole, the weighted mean of 2.43 was obtained
indicating that library personnel in university libraries in Taraba State were not utilising new
media for information service delivery.

Hypothesis Testing

Hoi: There is no significant relationship between utilisation of hew media and information
service delivery in university libraries in Taraba State, Nigeria
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Table 3: Relationship between utilisation of nhew media and information service
delivery
Correlations

Utilisation of Information

new media service delivery
Kendall's tau_b Utilisation of new  Correlation X

media Coefficient 1.000 255

Sig. (2-tailed) . .036

N 37 37
Info_rmatlon Corre.Ia_tlon 955" 1.000
service delivery Coefficient

Sig. (2-tailed) .036 .

N 37 37

*. Correlation is significant at the 0.05 level (2-tailed).

The result in Table 3 showed that the critical value (r-value) (r = 0.255) is greater than P-
value (0.036) hence, the null hypothesis is rejected. This implies that there was positive
relationship between utilisation of new media and information service delivery in university
libraries in Taraba State, Nigeria

Discussion

This study investigated utilisation of new media on information service delivery in university
libraries in Taraba State, Nigeria. Two research questions and one null hypothesis were
formulated and tested. Responses from research question one revealed that library
personnel use new media for reference, current awareness services (CAS) and
communicating and interacting with users. The study also revealed under-utilisation of new
media for circulation, document delivery, Selective Dissemination of Information (SDI),
webliographic, serials, referral as well as marketing and promotion services. This could be
attributed to the fact that majority of the library personnel used the new media for social
purposes rather than for library operations. This finding corroborated the findings of
Oyovwe-Tinuoye, Krubu and Ijiekhuamhen (2017) but contradicted that of Madu, Idoko,
Dirisu and Emerole (2017). Oyovwe-Tinuoye, Krubu and Ijiekhuamhen (2017) reported that
the services rendered using new media tools include: reference, current awareness services,
marketing library services as well as collaborating with colleagues and friends; while Madu,
Idoko, Dirisu and Emerole (2017) revealed that, web 2.0 tools were very useful in the
provision of information service as agreed by majority of the respondents. Also, this finding
is in conformity with that of Baro, Idiodi and Godfrey (2013) who reported that social
networking sites, instant messaging, media sharing sites, facebook, twitter, blogs as well as
wikis were the most frequently used among other web 2.0 tools due to their popularity.

Furthermore, responses from research question two revealed that new media were
underutilised, because, only World Wide Web, Search engines, Instant Messaging / Email,
Facebook, Whatsapp and SMS were used for information service delivery in university
libraries in Taraba State. This could be attributed to the fact these new media tools were
more popular among library personnel and were used for various purposes including
information service delivery, while, Library 2.0 / Library website, RSS feeds, Podcast,
Twitter, Instagram, Blogs, Mobile Apps, Internet call, Computer networks and One Drive
were not utilised for information service delivery. This finding agreed with that of AlKarousi,
Jabr, AlHarrasi and Bouazza (2015) who indicated that, among the academic libraries
studied in Oman, only two university libraries used facebook, two university libraries used
twitter and one other university library used YouTube and instagram for information service
delivery. The finding disagreed with that of Gichora and Kwanya (2015) who revealed that
the major web 2.0 tools used in Kenyan libraries studied include wikis, RSS, blogs, podcast,
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instant messenger, YouTube, LinkedIn, and facebook among others. Moreover, Akeriwa,
Penzhorn and Holmner (2016) reported low use of social media such as blogs, social
bookmarking, instant messaging, social networking and video sharing at University of
Development Studies Library, Ghana.

The result of the null hypothesis tested revealed that there was positive relationship
between utilisation of new media and information service delivery in university libraries in
Taraba State, Nigeria. This implies that utilisation of new media influenced information
service delivery. This is due to the fact that there was paradigm shift from the traditional
mode of operations to modern systems in university libraries as a result of development and
adoption of new media tools in libraries. The new media are geared toward enhancing the
efficiency of services delivered to users. The finding from this study is in line with that of
Singha and Sarmah (2015) who discovered that new media would enhance the best
practices of library services in academic libraries in India.

Conclusion

Based on the findings of the study, it is concluded that new media were underutilised as
they were used only for reference, current awareness services (CAS) and communicating
and interacting with users in the three university libraries in Taraba State, Nigeria. This was
a serious cause for concern as the university libraries could not be able to efficiently provide
other services such as circulation, document delivery, Selective Dissemination of Information
(SDI), webliographic, serials, referral as well as marketing and promotion services.

Recommendations

Based on the findings of the study, the following recommendations are made:-

(M Management of university libraries in Taraba State should provide digital devices
such as smart phones, ipads, laptops and other facilities so as to facilitate access and
use of new media for information service delivery.

(i Library personnel in university libraries in Taraba State should endevour to use new
media tools in order to deliver services that would improve the academic standard of
their universities.

(iii)  Universities and library management in Taraba State should increase Internet
bandwidth by providing more subscription funds to the libraries as this would go a
long way in enhancing the use of new media for information service delivery in the
libraries.
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Abstract

This study sought to investigate the effects of collaborative instructional strategy on
achievement in chemistry among secondary school students in minna metropolis. The
research design was a quasi — experimental,Pre test — Posttest, non — equivalent and
non randomized control group design. The study was conducted in two government
secondary schools in minna metropolis randomly selected which involved a total of
102Senior Secondary School II students. Two instruments were used for data collection,
the Test and the treatment instruments respectively. The Test instrument used was
Chemistry Achievement Test (CAT) consisting of 25 — Multiple Choice Items on the
concept electrolysis. The reliability coefficient of the instrument was found to be 0.85
(P<0.05).The Treatment instrument used was an instructional package called Student
Teams — Achievement Division (STAD). The experimental group and control groups were
given pretest in the first week of the research after which the treatment was applied
and the posttest was administered in the sixth week using Chemistry Achievement Test
(CAT). The data collected were analyzed using analysis of Covariance (ANCOVA), and
the hypotheses put forward weretested at an alpha level of 0.05. The study revealed
that students that were exposed to Student Teams — Achievement Division (STAD)
Instructional strategy had higher achievement score compared to those taught the
concept electrolysis using lecture teaching method. It was recommended that teachers
should expose students to STAD instructional strategy while delivering classroom
nstruction so as to enhance quality education.

Keywords: Collaborative Instructional Strategy, Achievement, Chemistry Students,
Quality Education.
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Introduction

Chemistry is one of the science subjects taught at the senior secondary school level,
being a core subjects that students are required to pass in order to qualify for
admission into tertiary institutions to pursue science-based programs such as Medicines,
Engineering, Pharmacy, Agriculture, Engineering, among others (Njoku, 2017). Despite
the importance of Chemistry, theWest Africa Examination Council (WAEC) chief
examiners reports have shown continuous decline in chemistry achievement from
2015 — 2017.However, some findings revealed that students finds the concept
electrolysis difficult to understand, which makes them bored and loose interest during
class instruction (Olorundare, 2017). Some researchers attributed this poor
performance in Chemistry to the use of ineffective or poor teaching strategy
(Olorunyomi, 2017). Instructional strategy is crucial in the construction of Knowledge.
Thus, the strategy adopted by the teacher may promote the construction of knowledge
or hinder it, which may discourage initiatives and curiosity of learners. Therefore, the
need for a collaborative instructional strategy becomes necessary (Ameh, 2016).

Collaborative instructional strategyis a structured student centered instructional
strategy involving students working together as a group or team (Opara, 2017). The
use of collaborative instructional strategy is being characterized base on 5E’s which
means; Engage, Explore, Explain, Elaborate and Evaluate (Eze,2016), the strategy
isconstructive innature, involvelearners'activeparticipation,promoteskillacquisition
and beabletogenerateinterestamongstudentsinthelearningprocess thereby making
learningmeaningful (Dantani,2017). There are various types of Collaborative
instructional strategies; Think-Pair-Share, Three-StepInterview, JigsawlIl and student
teams - achievement design. However, Several research findings have shown that the use
of Student Teams — Achievement Division (STAD) technique have a high tendency in
improving students interest, achievement and retention in chemistry (Azare, 2015& Al -
Mustapha, 2016).

Student Teams-Achievement Divisions (STAD)is a Collaborative instructional strategy
which is structured by the teacher based on the lesson objective in which students work
as a team to attain recognition after meeting a certain criteria (Timothy, 2016).
However, in STAD, students are assigned to four-member learning teams that are
mixed in performance level, gender, and ethnicity. The teacher presents a lesson, and
then students work within their teams to make sure that all team members have
mastered the lesson. Finally, all students take individual quizzes on the material, at
which time they may not help one another.Students’ quiz scores are compared to their
own past averages, and points are awarded on the basis of the degree to which
students meet or exceed their own earlier performance. These points are then summed
to form team scores, and teams that meet certain criteria may earn certificates or other
rewards. Hence, STAD provides a planned sequence of instruction that place students
at the centre of learning experiences, encouraging them to explore, construct their own
understanding of scientific concepts and relate those understanding to other concepts
so as to attain higher achievement in Chemistry (Timothy, 2016).

Achievement refers to the level of success attained by students in school (Jimoh,
2010), which is used to evaluate the effectiveness of instructional strategy used by
the teacher, Achievement is a continuous process in teaching and learning activities,
it pre — inform teachers and learners on their capability or level of effectiveness
within a given instance or time frame. Various research findings revealed divergent
opinion on the relationship that exists between achievement and gender.
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Statement of the Research problem

Despitetheimportance of Chemistry, the West Africa Examination Council (WAEC) chief
examiners reportsshowed that between 2015 — 2017, the average pass rate at credit
level (grade 1 - 6) in chemistry was 10.40% while the failure rate (grade 9) was 62.80%.
Moreover, the result revealed a continous decline in achievement from 2015 — 2017, which
makes it necessary to curtail further occurrence of poor result in chemistry. However,
some findings revealed that students finds the concept electrolysis difficult to understand,
which makes them bored and loose interest during class instruction (Olorundare, 2017).
Researchers attributed the cause of this poor result to the use of poor or ineffective
instructional strategy (Olorunyomi, 2017). Thus the need to assess other instructional
strategy becomes necessary. Hence, the researcher intends to investigate the effect of
collaborative instructional strategyon achievement in Chemistry among secondary school
students in minna metropolis of Niger state.

Literature review

Koroka, et al (2017) investigated the impact of laboratory instructional strategy on
secondary school biology students’ achievement on the concept of diffusion in Minna
metropolis, using a sample of 160 students from two government secondary schools.
Result revealed that the use of laboratory instructional strategy enhanced students’
achievement and also gender friendly.

(Shehu & Dantani, 2017) individually examined the effect of jigsaw II instructional strategy
on achievement in the concept Chemical kineticsand stoichiometry among secondary
school students respectively. Their findings revealed that the use of Jigsaw II instructional
strategy enhance higher achievement in the concept chemical kinetics and stoichometry,
respectively. However, the female students perform better than the male students.

The results conducted by Koroka, et al (2017) and Shehu (2017) revealed divergent
opinion on the use of instructional strategy on achievement of male and female students
respectively. Therefore, the need to investigate effect of collaborative instructional
strategy on achievement in Chemistry among secondary school students in Minna
metropolis becomes necessary.

Purpose of the Study

The main purpose of this study was to determine the impact of Student Teams —

Achievement Division (STAD) instructional strategy on achievement in Chemistry

among senior secondary school chemistry students in Niger State, with specific

emphasis in Minna metropolis. The study also sought to investigate:

(i) The achievement of students taught electrolysis using STAD instructional
strategy and those exposed to lecture teaching method.

(i) The difference in chemistry achievement among students taught electrolysis
using STAD instructional strategy and those exposed to lecture teaching
method.

(iii)  The difference in chemistry achievement of male and female students who
were taught chemistry using STAD instructional strategy.
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Research Question

The following research questions were raised and answered to guide this study:

M Is thereany effect of using STAD instructional strategy to teach the concept
electrolysis to students’ on achievement and those exposed to lecture teaching
method?

(i) Is there any difference in the chemistry achievement of students who were
taught electrolysis using the STAD instructional strategy and those taught using
lecture teaching method?

(i)  Is there any difference in the chemistry achievement of male and female
students who were taught electrolysis using STAD instructional strategy?

Research Hypotheses

The following research hypotheses were stated based on the research questions raised

for this study and were tested in the course of the study:

HO;: There is no significant difference in the mean achievement scores of students
taught the concept electrolysis using STAD instructional strategy and those taught
with lecture method?

HO,: There is no significance difference in the mean achievement scores of male and
female students taught the concept electrolysis using STAD instructional strategy?

Methodology

The design of the study is quasi experimental study. Specifically,pretest - posttest non —
equivalent and non randomized control group design. The design is considered suitable
for this study due to the fact that intact class was used to avoid disruption of normal
class lesson. The experimental and control groups were first pre — tested and thereafter
the experimental group was taught the concept of electrolysis using the Student Teams
— Achievement Division (STAD) instructional strategy while the control group was taught
the same topic using lecture method. After a period of two weeks a post — test (same as
pretest) was administered to both groups.

Sample and Sampling Technique

Thepopulation of this study consists of1024government senior secondary school two
(SSII) Chemistry students in Minna metropolis. The choice of SSII was because it is not
an examination class and teachers can co-operate with the researcher.Two secondary
schools were randomly selected by simple balloting from the pool of secondary schools
in Minna metropolis. Sample size for this study was 102 students using multi — stage
sampling technique. A total of two intact classes of 102Chemistry students from the two
schools participated in the study. Out of the two intact classes of 102 students from the
two schools selected, one of the intact classes sampled was assigned to the
experimental group and the other from different sampled school was assigned to the
control group and was treated using lecture method respectively. Instrument used for
data collection was the Chemistry Achievement Test (CAT).

Research Instrumentation

Two instruments were used for this study, the treatment and Test instruments
respectively. The treatment instrument used on experimental group was STAD
instructional strategy while lecture teaching method was used on control group. The test
instrument used for data collection was Chemistry Achievement Test (CAT). CAT consists
of 25 — Multiple Choice Items on the concept electrolysis. The CAT was developed by
first constructing a test blue print for the different content specified. The objective of the
topics in SSII Chemistry scheme of work served as a guide for developing the questions.
The items of the instrument were developed to cover both lower and higher order
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questions on the concept electrolysis, respectively. Each test item had four options (A —
D) and only one of the options is correct. Each correct answer (option) carries four (4)
marks giving a total score of 100%.

Validity of the Instrument

The Instruments were validated by two Chemistry and science education experts from
Ahmadu Bello University Zaria, Kaduna State and Federal University of Technology,
Minna, Niger State, respectively.

Reliability of the Test Instrument

Day Secondary School Maitumbi Minna, was used for establishing the reliability of the
test instrument (Pilot test) using test — retest method at an interval of two weeks. The
scores of the two sets were correlated using Pearson’s Product Moment Correlation
Coefficient formula (PPMC) and r = 0.85 was obtained. This indicated that the
instrument is reliable and also suitable for the purpose of this study.

Method of Data Collection

The Schools selected were visited by the researcher for permission from the school
authorities. Thereafter, the researchers were introduced to both the Chemistry teachers
and SSII Chemistry students. After orientation and administration of pre — test, the
researchers taught both the experimental and control groups the concept of electrolysis
in Chemistry. Experimental group was taught using STAD instructional strategy while
lecture teaching method was used on control group. Treatment using CAT was followed
after one week of revision, after which post — test was administered to both groups. The
research period lasted for six (6) weeks.

Data Analysis

The data collected were analyzed using frequency and percentage to present the
demographic data of the participants. Mean and standard deviation were used to answer
research one while the other research questions were hypothesized and tested with the
use of Analysis of Covariance (ANCOVA) at 0.05 level of significance.

Results
Table 1:Demographic information of the groups

Groups Gender Frequency (%)
Sub — Total (%)

STAD (Experimental)Male 20 (19.6%) 39 (38.2%)
Female 19 (18.6%)

Lecture (Control)Male 19 (18.6%) 63(61.8%)

Female 44(43.2%)

Total 102 (100%)102 (100%)

A closer look at Table:1 above showed that out of 102 (100%) students that were
sampled forthe study, 39 (38.2%) of the participants were in the experimental group
(STAD learning strategy) out of which 20(19.6%) were male and19 (18.6%) were
female. However, 63(39%) of the participants constituted the control group out of which
19 (18.6%) were male and 44(27.5%) were female.
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Answering the Research Questions.

Research Question One: /s there any effect of using STAD instructional strategy to
teach the concept electrolysis to students’ on achievement and
those exposed to lecture teaching method?

Table 2: Pre - test and Post — test Mean and standard deviation achievement

scores of students taught with STAD instructional strategy and those
exposed to Lecture teaching methods.

Method N Pre — test Post — test
Mean Gain

Mean Std. Dev Mean Std. Dev

STAD 398.382.0416.66 4.258.28

Lecture636.961.9012.143.455.18

As shown in Table:2 above, the achievement of students (both the experimental and
control groups) in the post — test was higher than their achievement in the pre — test.
This implies that the achievement of students (both the experimental and control
groups) before the treatment was low, however after the treatment, the achievement of
students taught the concept electrolysis using the STAD strategy was 16.66 while the
achievement of students taught the concept electrolysis using the lecture methods was
12.14. This implies that the use of STAD learning strategy in teaching and learning of
the concept electrolysis improved chemistry achievement of students with a mean gain
of 8.28 contrary to lecture method with 5.18 respectively.

Hypotheses Testing

Hypothesis One:There is no significant difference in the mean achievement scores of
students taught the concept electrolysis using STAD instructional strategy
and those taught with lecture method?

Table 3: Analysis of Covariance (ANCOVA) showing the difference in the
achievement of students taught the concept electrolysis using STAD
and those exposed to lecture methods respectively

Source Type III sum of Squares df Mean Square
F Sig.

Corrected model  636.90272318.45124.5830.000

Intercept  590.1401 590.14045.5570.000

Pre —test  143.9401 143.94011.1120.001

Treatment287.9251  287.925 22.2270.000

Error 1282.441 9912.954
Total 21549.000 102
Corrected Total1919.343 101

a. Rsquared = .332 (Adjusted R Squared = .318)
Table 3 showed that the F — value of 22.23 was obtained with a p — value of
0.00computed at 0.05 alpha level. Since p- value (0.00) is less than alpha level (0.05),
the null hypothesis one was rejected and thus, there was a statistically significant
differences in the achievement of students taught the concept electrolysis using STAD
instructional strategy and those taught using lecture method (F (1.99) = 22.23, p < 0.05).
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Table : 4 Pair wise Comparisons Analysis showing the effect of the Treatment
on Students’ achievement in Chemistry

Treatment Mean Mean Difference Std. Error
Sig®

STAD 16.66° 4,52% 0.77
0.00

Lecture 12.14%-4,52% 0.77 0.00

Grand Mean = 14.40
*the mean difference is significant at 0.05 level

To determine the direction of the significance, Multiple comparison Analysis was depicted
in Table 4 to show where the difference lies (i,e the effect of the treatment on students
achievement). Table 4 revealed that students taught electrolysis using STAD
instructional strategy had higher mean score of 16.66 than those taught using lecture
method having a mean score of 12.14. This implies that students taught the concept
electrolysis using STAD instructional strategy perform better than those taught using
lecture method.

Hypothesis Two:
There is no significance difference in the mean achievement scores of male and female
students taught the concept electrolysis using STAD instructional strategy?

Table 5: Analysis of Covariance (ANCOVA) showing the difference in the
achievement of male and female students taught the concept
electrolysis using STAD instructional strategy.

Source Type III sum of squares df Mean Square
F Sig.

Corrected model  132.664°266.3324.310 0.021

Intercept  213.9621 213.96213.904 0.001

Pre —test 76.7871 76.7874.990 0.032

Gender 14.0421 14.0420.9120.346
Error 554.003 3615.389
Total 11520.00039

Corrected Total 686.667 38

a. R Squared = .193 (Adjusted R Squared = .148)

Table 5 showed that the F — value of 1.97 was obtained with a p — value of 0.16
computed at 0.05 alpha level. Since p — value (0.16) was greater than alpha level (0.05),
the null hypothesis two was retained and thus, there was no statistically significant
difference in achievement of male and female students taught the concept electrolysis
using STAD instructional strategy (F (1.03y = 1.97, p < 0.05).

Discussion of Findings

Findings from this study revealed that the achievement of students (both the
experimental and control groups) before the treatment was low, however after the
treatment, achievement of students taught electrolysis using the STAD strategy was
higher than those exposed to lecture method. This may be due to the fact that STAD
strategy exposed students beyond the traditional and regular method thereby resulting
in students’ higher achievement.
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This study also revealed that there was a statistically significant difference in
achievement of students taught the concept electrolysis using the STAD instructional
strategy and those taught using lecture methods. Students taught the concept
electrolysis using the STAD instructional strategy performs better than those taught
using lecture method.This outcome corroborates with the findings of (Shehu & Dantani,
2017) which revealed that the use of jigsaw instructional strategy enhances achievement
when compared to the lecture method.

In addition, the results obtained from this study revealed that the achievement of male
and female students taught the concept electrolysis using the STAD instructional
strategy do not differ as no statistically discrepancy was found in the achievement of
male and female students that were taught using STAD instructional strategy. This
outcomesupports the findings of Koroka, et al, 2017 which revealed no statistically
significant difference on male and female students exposed to laboratory instructional
strategy but had divergent opinion with the study of (Shehu & Dantani, 2017) which
revealed female students performing better than the male students.

Conclusion

The STAD instructional strategy enhances better achievement of students. It could also
be concluded that the use of STAD instructional strategy did not reveal any significant
difference in the results towards gender as both male and female students that were
exposed to the STAD instructional strategy performs well in the concept electrolysis.

Recommendations

With respect to the findings of this study, the following recommendations are proffered:

)] Teachers should expose students to STAD instructional strategy while delivering
classroom instruction so as to enhance better understanding there by making
learning meaningful.

(i Teachers should take into consideration both male and female students while
teaching using the STAD instructional strategy since it is gender friendly.

(iii) School authorities and educational administrators should see that the STAD
instructional strategy is integrated into secondary school curriculum in science
subjects

Implications for Quality Education

The following are some of the implications of the use of STAD instructional strategy:

0] Research findings attributing the cause of poor performance in Chemistry to use
of ineffective or poor instructional can be curtailed when STAD instructional
strategy is explored in all secondary schools in Niger state and the nation at large
thereby improving chemistry achievement among students.

(i The study on the effect of STAD instructional strategy on chemistry achievement
revealed that the STAD instructional strategy is gender friendly, improves team
spirit, leadership quality and active participation among students. This makes
learning meaningful and interesting thereby explores students’ motivation to
learning.

(i)  The use of STAD instructional strategy improves teachers’ and students’ learning
style thereby bridging the existing gap between teachers — students relationship
to effective instructional delivery.
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Abstract

Continuous assessment is a part and parcel of the teaching and learning process.
Information generated by this assessment has formative, diagnostic as well as summative
functions . This assumes that the items used in the assessment tasks possess the necessary
qualities that render the tasks valid and reliable. This paper investigated the influence of
continuous assessment methods on postgraduate students’ academic achievement in
research method in Faculty of Education Nasarawa State University, Keffi, Nigeria. Five
research questions related to five null hypotheses guided the study. Descriptive survey
research design and Ex-post facto research design were used. 534 postgraduate students
were used as population of the study while 260 were sampled for the study through
stratifies random sampling technigue. Questionnaire on
continuous assessment methods of postgraduate students’ academic achievement
(QCAMPSAA) and proforma were used as instruments for data collection and validated by
experts. Validity and reliability indices of 0.79 and 0.88 were obtained. Data collected was
analyzed using descriptive statistics of mean and standard deviation to answer the research
questions whiles inferential statistics of Chi-square (y°) was used to test formulated
hypotheses at 0.05 level of significant, The findings of this study revealed that CA influence
postgraduate students’ academic achievement in research method. The study recommends
that, the lecturers should use CA methods effectively and should also consider affective and
psychomotor domains in areas needed in order to improve postgraduate students’ academic
achievement in research method.

Key words: Seminar, test, examination, assignment, project and achievement.

1.0Background to the Study

Educational system consists of educational planning which is concerned with activities
leading to the achievement of goals and objectives such as the establishment of ends and
means relationship, ranking of alternative strategies, allocating personnel, material space
and other resources, analyzing performance constructing time, cost schedules and the
regular revision of objectives (Adeyemi and Arogundade, 2005). Therefore, it is the
responsibility of the teacher or instructor to know and study the environment properly to
know the best educational system appropriate for the type of assessment that is suitable to
the learners. Continuous Assessment in schools embraces the cognitive, the affective and
the psychomotor domains.

The importance of improving the quality of education system is to supply the country with

highly competitive human resources .1t is only through the use of assessment strategies that
one can establish the extent to which educational goals have been attained. Assessment is
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defined as the process of investigating the status or standard of a learner’s
achievement/attainment or the achievement of a group of learners, where group instruction
prevail, with reference to expected outcomes which must have been specified as objectives
Anikweze (2013). Assessment it is the practical application of measurement and just as all
testing could be subsumed under assessment, so could all assessment be subsumed under
measurement. It involves collecting data with a view to making value judgment about the
quality of a person, object, group or event. Bliss (2000) continuous assessment is a method
of evaluating the progress and achievement of learners in educational institutions with the
aim of getting the true possible picture of each learner’s ability and helping each to develop
his/her abilities to the fullest.

Okonkwo (2002) defined continuous assessment as a method of evaluation in which
learners’ achievement in the cognitive, affective and psychomotor domains from the
moment they become learners until the end of it, are determined using scores obtained from
various instruments and techniques such as test, projects, rating scale, checklist,
observation, interviews and other possible techniques. Hence, it is a mechanism whereby
the final grading of the learners in the cognitive, affective and psychomotor domains of
learning systematically takes account of all their performance during a given period of
schooling. Adam (2000) considered continuous assessment in its present form as a
cumulative appraisal which coordinates the performance of the individuals from the three
domains of learning, namely; the cognitive, the affective and the psychomotor domains.
However divergent these definitions might be, they all stress the need for an assessment
procedure which takes into consideration the pupils’ performance throughout the period of
schooling in order to render the overall ability of the learner more valid.

Continuous assessment methods are classroom strategy implemented by teachers to
ascertain the knowledge, understanding, and skills attained by pupils. Teachers administer
assessments in a variety of ways over time to allow them to observe multiple tasks and to
collect information about what pupils know, understand, and can do. These assessments are
curriculum-based tasks previously taught in class. Continuous assessment occurs frequently
during the school year and is part of regular teacher-students interactions. Students receive
feedback from teachers based on their achievement that allows them to focus on topics they
have not yet mastered. Teachers learn which students need review and remediation and
which students are ready to move on to more complex work. Thus, the results of the
assessments help to ensure that all students make learning progress throughout the school
cycle thereby increasing their academic achievement.

Assessment is also a powerful diagnostic tool that enables pupils to understand the areas in
which they are having difficulty and to concentrate their efforts in those areas. Continuous
assessment also allows teachers to monitor the impact of their lessons on pupil
understanding. Teachers can modify their pedagogical strategies to include the construction
of remediation activities for pupils who are not working at the expected grade level and the
creation of enrichment activities for pupils who are working at or above the expected grade
level. Hence, the continuous assessment process supports a cycle of self-evaluation and
pupil-specific activities by both pupils and teachers. Frequent interaction between pupils and
teachers means that teachers know the strengths and weaknesses of their learners. These
exchanges foster a student’s-teacher relationship based on individual interactions. Students
learn that the teacher values their achievements and that their assessment outcomes have
an impact on the instruction that they receive. One-to-one communication between the
teacher and the pupil can motivate students to continue attending school and to work hard
to achieve higher levels of mastery. In continuous assessment, teachers assess the
curriculum as implemented in the classroom. It also allows teachers to evaluate the
effectiveness of their teaching strategies relative to the curriculum, and to change those
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strategies as dictated by the needs of their pupils. In addition, continuous assessments
provide information on achievement of particular levels of skills, understanding, and
knowledge rather than achievement of certain marks or scores. Thus, continuous
assessment enables pupils to monitor their achievement of grade level goals and to visualize
their progress towards those goals before it is too late to achieve them.

The issues of grading and reporting on student learning have perplexed educators for the
better part of the century Guskey (2011). In recent years, assessment of student learning
has become a topic of great emphasis in the educational literature. Many previously
unfamiliar terms, such as practical assessment, authentic assessment, alternative
assessment, portfolios, and journaling have become a part of the established vocabulary in
educational publications. The implication of the newly emerged emphasis on alternative
methods of assessment also has a significant effect on what is taught and how it is taught.

According to Rakow (1992), curriculum as used in the schools is driven by assessment.
Mitchell (1992) addressed the distinction between assessment and testing. Assessment is an
activity that can take many forms, can extend over time, and aims to capture the quality of
a student's work. A test is a single- occasion, one-dimensional, timed exercise, usually in a
multiple-choice or short-answer form. The influence of testing on student achievement has
been a subject of research for many years. Recently, the possible negative effects of
traditional testing have caused the development of new alternative methods of assessment,
and traditional assessment has been pushed aside. However, traditional tests do have
advantages over other forms of assessment. They are less time consuming than most other
forms of assessment, even when they include higher level thinking items. It is also relatively
easy to validate and determine internal consistency for traditional multiple choice tests. Past
studies, including Gaynor and Millham (1976), found that students who took weekly quizzes
earned higher scores on final examinations than did those who took only midterm exams.
Other studies indicate that higher scores by students who are frequently tested may be
attributed to the students' test wiseness and teachers who "teach to the test"

Classroom Test: The simple dictionary meaning of test is a trial of something to find out its
value, or quality, or composition. For instance, in Nigeria, the National Food and Drug
Administration Commission (NAFDAC) carries out tests to determine the quality of newly
manufactured drugs and other imported consumables in Nigeria. Such tests are carried out
in laboratory using precision equipment and tools. In the teaching-learning process involving
human behaviours, testing implies a trial of somebody to find out his/her ability, powers,
knowledge, skills, achievement and attitudes, and so on. The instrument used in carrying
out the trial is called the test. The Encarta Dictionary (2009) equates tests to examination
consisting of a series of questions, problems, or practical tasks to gauge somebody's
knowledge, ability, or experience. A test is also a trial run-through of a process or on
equipment to find out if it works. Such tests serve as basis for evaluating or judging
something or somebody in terms of presence of certain qualities, attributes or capabilities.

Drever (1976) in the Penguin Dictionary of Psychology articulated what could be considered

a more elaborate and technical definition of test as:

0] a standardized type of examination given to a group of individuals; it may be
qualitative or quantitative, i.e. determine the presence or absence of a particular
capacity, knowledge or skill, or determine the degree in which such is present; in the
later case, the degree may be determined by the relative position of an individual in
the group or the population, or by assigning a definite numerical value in terms of
some selected unit.
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This comprehensive definition suggests that the purpose of a classroom test is to identify or
discover what a person can do under certain controlled circumstances. For instance, from
testing, a teacher will be able to find out whether a learner has the capability to answer a
number of questions either orally or written, or perform a task or tasks within some limited
time. Thus, teachers use tests to establish the achievement gaps in learners. The
achievement gap refers to the different levels of academic performance of learners from
different geographical, ethnic and socio-economic backgrounds.

A test, in the formal schooling system, is used to designate any kind of device for measuring
ability, achievement, interest and other traits. It could be a set of questions, tasks or
problems intended to measure an individual’s knowledge, skill, aptitude, intelligence, etc. A
test should be considered as a measuring instrument (Harbor, 1999). Testing therefore, is a
systematic procedure of presenting a set of questions, tasks or problems to testees and
expecting them to respond to the items either orally or written, and sometimes by
performance within specified time schedule. Testing really is the act of giving written or oral
assignments, quizzes, projects or tasks to a group of test takers or candidates. Generally,
the process of testing involves a tester and testee(s), or an examiner and examinee(s) and
is aimed at establishing the occurrence of any change in the behaviour of the testee(s) or
examinee(s) (Ugodulunwa and Ugwuanyi, 1999). Test also refers to the result obtained from
testing. It must be noted that testing is just one aspect of measurement. Examination is an
assessment intended to measure knowledge of students on they have learned in the
classroom. Examination may be administered on paper, on a computer in order to determine
the academic achievement of students. Seminar presentation: A presentation in which one
gives their analysis of a topic, and then responds to questions and leads a discussion of the
presentation. Presenters demonstrate:

() Having thought critically about the topic.

(in Clarity of thought and focus.

(iii) Inquiry and discussion

(iv)  Ability to respond respectfully and intellectually to others.

Project: Project method: Castle (2001) explained project method as a co-operative study of

a real life situation by a class or even by a whole school, under the guidance of the

teachers. According to him, project aims at:

() Bring students into real contact with the activities of the school neighborhood.

(i Present students with real life problems, which they solve by thinking and working
together.

(iii)  Develop further skills and new knowledge in the school subjects while tackling the
project.

Assignment: Take home assignment is the task or duty that is assigned to students.
Teachers use this strategy to assess the performance of students in the classroom.
Generally, assessment is the process of investigating the status or standard of a learner’s
achievement/attainment or the achievement of a group of learners, where group instruction
prevails, with reference to expected outcomes which must have been specified as
objectives. Assessment is the practical application of measurement and just as all testing
could be subsumed under assessment, so could all assessment be subsumed under
measurement. When a person is assessing something, the person is engaged in the
determination of the worth and value of that thing. Obioma (1988) defined assessment as
the process of using the results obtained from measurement to take relevant decisions
about a programme being assessed. Wikipedia, the free encyclopedia (2009) defines
educational assessment as the process of documenting, usually in measurable terms,
knowledge, skills, attitudes and beliefs. Assessment can focus on the individual learner, the

ENHANCING QUALITY EDUCATION THROUGH INNOVATIVE PEDAGOGY 65 | Pa ge



6th International Conference of School of Science and Technology Education (SSTE)

learning community (class, workshop, or other organized group of learners), the institution,
or the educational system as a whole. Assessment in education occurs whenever one
person, in some kind of interaction, direct or indirect with another, is conscious of obtaining
and interpreting information about the knowledge and understanding, or abilities and
attitudes of that other person (Rowntree, 1987).

McMillan (2000) lamented that there persists a relatively little emphasis on assessment in
the preparation and professional development of teachers. In light of current demands for
comprehensive evaluation amidst contemporary theories of learning and motivation, teacher
educators should insist on proper understanding and application of different aspects of
assessment and evaluation. Assessment is often divided into formative and summative
categories for the purpose of considering different objectives for assessment practices.
Formative assessment - Formative assessment is generally carried out throughout a course
or project. Formative assessment also referred to as ‘continuous assessment’ or ‘educative
assessment’ is used for obtaining continuous feedback to both the teacher and the learners
for the purpose of determining the progress of learning during a course of instruction and
for improving learners’ performance through remediation. Summative assessment -
Summative assessment is generally carried out at the end of a course or project for decision
making as it affects promotion of pupils, selection of pupils, grouping of pupils, curriculum
planning and evaluation, certification of pupils, hiring or firing of teachers, maintenance of
school standards and comparing pupils and schools.

1.2 Objectives of the Study

The main purpose of this research was to investigate the influence of continuous

assessment methods on postgraduate students’ academic achievement in research method

in Faculty of Education, Nasarawa State University, Keffi, Nigeria. Specifically this study

sought to:

0] Examine how seminar presentations influence students’ academic achievement in
research method.

(i) Find out how research project influence students academic achievement in research
method.

(iii)  Determine how classroom test influence students academic achievement in research
method.

(iv)  Determine how classroom assignment influences students’ academic achievement in
research method.

(v) Examine how classroom examination influences students’ academic achievement in
research method.

1.3 Research Questions

The study sought answers to the following five research questions:

0] How does seminar presentation influence students’ academic achievement in
research method?

(in To what extent does research project influence students’ academic achievement in
research method?

(iii)  How does classroom test influence students’ academic achievement in research
method?

(iv)  How does classroom assignment influence students academic achievement in
research method?

(v) How does classroom examination influence students’ academic achievement in
research method?
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1.4 Research Hypotheses

The following five null hypotheses were tested at 0.05 level of significant:

0] There is no significant difference between seminar presentation and students
academic achievement in research method.

(i There is no significant difference between research project and students academic
achievement in research method

(iii)  There is no significant difference between classroom test and students academic
achievement in research method.

(iv)  There is no significant difference between classroom assignment and students
academic achievement in research method.

(v) There is no significant difference between classroom examination and students academic

achievement in research method.

2.0 Theoretical Frame work
This paper anchored on Constructivist Theory by Vygostky, 1978:

2.1 Constructivist Theory (Vygostky, 1978)

Constructivism is a theory of knowledge that argues that humans generate knowledge and
meaning from an interaction between their experiences and their ideas. During infancy, it is
an interaction between their experiences and their reflexes or behaviour-patterns.
Constructivists claim that teachers cannot transfer intact knowledge from their heads to the
learners and that knowledge is constructed by the learner. According to Vygostky effective
learning occurs, only when learners develops and accommodates meaning in a context that
builds on their prior knowledge. According to the constructivist theory, accommodation is
the process of reframing one's mental representation of the external world to fit new
experiences. Through the processes of accommodation and assimilation, individuals
construct new knowledge from their experiences. When individuals assimilate, they
incorporate the new experience into an already existing framework without changing that
framework. This may occur when individuals' experiences are aligned with their internal
representations of the world, but may also occur as a failure to change a faulty
understanding; for example, they may not notice events, may misunderstand input from
others, or may decide that an event is a fluke and is therefore unimportant as information
about the world. In contrast, when individuals' experiences contradict their internal
representations, they may change their perceptions of the experiences to fit their internal
representations.

It is important to note that constructivism is not a particular pedagogy. In fact,
constructivism is a theory describing how learning happens, regardless of whether learners
are using their experiences to understand a lecture or following the instructions for gaining
the understanding. However, constructivism is often associated with pedagogic approaches
that promote active learning, or learning by doing. The above theory is relevant as an
anchorage theory to this study. The constructivist holds that learners make meaning of what
is taught in the classroom when they are given the opportunity to participate actively in the
learning process. While the behaviorism focuses on the external behavior of the learner
cognitive, on the other hand emphasizes on the internal mental structures of the same thus
lending itself to abstract information processing rather than actual behaviors. Cognitive
theorists acknowledge the importance of reinforcement; however they underscore its role in
providing feedback about the correctness of responses over its role as a motivator.
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2.12 Empirical Studies

Muhammed (2013) investigated the effects of Continuous Assessment on academic
achievement of NCE chemistry students in Kaduna state. The population of the study
comprises of all chemistry students in colleges of education in Kaduna state. The sample
consisted of 90 chemistry students drawn from the colleges of Education in Kaduna state.
Apre-test post-test experimental control group design was used. The experimental group
was further divided into two groups,Eland E2, while only one group serves as control group.
The experimental group EI was subjected to two sets of Continuous Assessment while E2,
the second experimental group was subjected to four sets of Continuous Assessment and
finally the control group C was left without any Continuous Assessment. Pre-test and post-
test were administered to the three groups. Five hypotheses were stated. Two instruments,
teacher made test (T.M.T) was used for the Continuous Assessment and Organic Chemistry
Test (OCT) was used as both pretest and post test. The data obtained were analyzed using
F-test, ANOVA, t-test, and Pearson product moment correlation coefficient (r) statistics at
0.05 level of significance. The findings of the study revealed that:--Continuous Assessment
has significant effect on academic achievement of NCE students.-There is no significant
difference in the achievement of male and female students when exposed to fewer C.A's.-
There is significant difference in the achievement of male and female students when
exposed to many C.A's.-There is no significant correlation between C.A scores and final
examination scores of NCE chemistry students. In the light of the findings from this study, it
was recommended that chemistry teachers should strive to see that at least four C.A's are
given to students per semester in order to improve their academic achievement and that
teachers should also be properly trained on the methods and techniques of Continuous
Assessment construction and administration for the system to be effective.

Driver (1976) examine the role of continuous classroom assessment in shape of tests and
assignments in academic achievement of students at elementary level in English language. A
total of 60 students were randomly assigned as either the experimental or the control group
and were pre-and post-tested to determine their academic achievements before and after
the treatment. The experimental group was continuously assessed through tests and
assignments, while control group did not receive any such type of treatment. Results were
analyzed using mean, standard deviation and t-test. From the findings it was observed that
the use of continuous classroom assessment in shape of tests and assignments enhanced
achievement in English language. The significant difference favoring those continuously
assessed with the help of tests and assignments as assessment tools. While it is
demonstrated that continuous classroom assessment has an important role in student s
achievement. The results of this study could help elementary education institutions to enrich
the assessment process of students through weekly tests and daily assignments. It is
recommended that Small group activities especially in this part of the world with large class
size can be easily assessed. In schools and even with examination bodies, younger students
who are not highly verbal and who are better suited to action tests should always be
assessed through written tests

Bethel and Hillary (2010) investigated the views of geography teachers and students on the
value of continuous assessment strategies in students’ learning of geography in senior high
schools in the Cape Coast Metropolis and Cape Coast North District within the Central
Region of Ghana. Data were collected with the use of two sets of questionnaires from 20
geography teachers and a random sample of 198 geography students. Descriptive statistics
were used to analyze the data. The study revealed that although there are various kinds of
continuous assessment strategies, geography teachers most often used take-home
assignment, written test and recap exercise to assess how geography students learn
geography. It was found that the use of continuous assessment helps students to
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understand difficult areas as well as master the content of geography. Continuous
assessment also makes students more confident and ready for final examinations.
Therefore, it was recommended that geography teachers need more assistance in devising
the rubrics for using the various kinds of continuous assessment strategies.

Castle (2001) examines effect of continuous assessment techniques on students’
performance at EL98own speed. The difference between the means of the high achievers
and low achievers of both the groups on retention test is greater than the difference
between means on post-test. It indicates that both the high and the low achievers of the
experimental group better understand the concept of social studies than the control group.
This is the evidence that continuous assessment focuses on students understanding rather
than memorization. The teacher of experimental group was of the view that continuous
assessment help teachers to get better understanding of learning needs of the students. In
this way they gain a deeper understanding of teaching and learning strategies. The findings
of present study are same those of James and Folorunso (2012) who conducted a study in
Nigeria and found a significant effect of treatment on students’ achievement in mathematics.

3.0 Methodology

This paper adopted descriptive survey research design to investigate the influence of
continuous assessment methods on postgraduate students’ academic achievement. The
population comprised 534 respondents with 260 sampled using stratified random sampling
technique from the four departments in Faculty of Education, Nasarawa State University,
Keffi, Nigeria. Questionnaire on continuous assessment method and postgraduate students’
academic achievement in research method (QCAMPSAAM) with proforma were used as
instruments for data collection and validated by experts to eliciting responses about the
methods of CA in Nasarawa state University. The instruments contained 5 CA methods for
lecturers on CA and were structured on a 5-point Likert type scale. The instruments were
validated by two experts and the index of 0.79 was obtained. Cronbach alpha method was
employed to determine the reliability of the instruments which yielded a reliability coefficient
of 0.88 index. Descriptive statistics of means and standard deviations were used to answer
research questions while inferential statistics of Chi-square was used to test the formulated
hypotheses at 0.05 level of significant.

4 .0 Analysis of Rusts

Hypothesis 1: There is no significant difference between seminar presentation and
students academic achievement in research method.

Table 1: ? of significant difference between seminar presentation and students academic
achievement in research method

Variables Used N Mean SD Df Level of Vel % tab Decision
Significant Rule
Seminar 160 11.7 2.5 Ho
258 0.05 1.64 1.98 Accepted

Achievement 100 10.8 2.11

Table 1 shows the y-calculated is 1.64 while the y’tabulated is 1.98 at two-tail 0.05 level of
significance and df 258. Since the y’calculated is less than the y’tabulated, the null
hypothesis is rejected. This implies that there is no significant difference between mean of
seminar presentation and students academic achievement in research method. In other
words, lecturers should apply CA in all domains to improve students’ achievement.

ENHANCING QUALITY EDUCATION THROUGH INNOVATIVE PEDAGOGY 69 | Pa ge



6th International Conference of School of Science and Technology Education (SSTE)

Hypothesis 2: There is no significant difference between research project and students
academic achievement in research method.

Table 2: y* of significant difference between research project and students academic
achievement in research method

Variable Used N Mean SD df Levelof x> ytab®>  Decision

Significant Rule
Project 64 4.1 10.1 258 0.05 1.49 1.98 Ho Rejected
Achievement 196 3.2 6.2

From the table 2 show that the y’calculated 1.49 while the y? tabulated is 1.98 at 0.05 level
of significance with the df of 258. Since the y’calculated is less than the y-tabulated, the
null hypothesis is rejected. This implies that there was significant difference between
research project and postgraduate students academic achievement in research method.

Hypotheses 3: There is no significant difference between classroom test and students
academic achievement in research method.

Table 3: y Analysis of significant difference between classroom test and students academic
achievement in research method

Variables Used N Mean SD df Level of el ¥ tab Decision
Significant Rule
Classroom Test 61 9.2 3.12 258 0.05 1.72 1.98  Hy;Rejected

Achievement 199 14.3 7.2

Table 3 shows the t-calculated is 1.72 while the t-tabulated is 1.98 at 0.05 level of
significance and df 258. Since the y-calculated is less than the 2 tab, the null hypothesis is
not accepted. This implies that there was significant difference between seminar
presentation and postgraduate students academic achievement in research method. By
implications, CA should apply in order to improve students’ achievement in research method.

Hypothesis 4; There is no significant difference between classroom assignment and
students academic achievement in research method.

Table 4: ;? results on significant difference between classroom assignment and students
academic achievement in research method.

VariablesUsed N  Mean SD df Level of y’ x*®>  Decision
Significant Rule
Assignment 62 18.5 3.13 258 0.05 1.69 1.98 HoRejected

Achievement 198 12.21 7.2

Table 4 shows the 3’ is 1.69 while the y*tabulated is 1.98 at 0.05 level of significance and
df 258. Since the y’calculated is less than the y%.p, the null hypothesis is not accepted. This
implies that there was significant difference between classroom assignment and students
academic achievement in research method.

Hypothesis 5: There is no significant difference between classroom examination and
students academic achievement in research method.

Table 5: y? results significant difference between classroom examination and students
academic achievement in research method.
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Variables N Mean SD df Level of eal X tab Decision
Used Significance Rule
Examination 197 9.5 4,12 258 0.05 141 1.98 HoRejected

Achievement 63 13.2 5.4

Table 5 shows the t-calculated is 1.41 while the thab is 1.98 at 0.05 level of significance and
df 258. Since the y%. is less than the y* tabulated, the null hypothesis is rejected. This
implies that there was significant difference between classroom examination and students
academic achievement in research method.

| CA
BACHIEVEMENT

Seminar Classroom Resezrch Clessroom Classroom
presntation Test Project Assignment  Examination

Figure 1; Bar chart on methods of CA on Postgraduate Students Academic Achievement in
research method.

4.1 Discussion of Findings

There was significant difference between seminar presentation and students academic
achievement in research method agreed with Muhammed (2013) who revealed that
Continuous Assessment has significant effect on academic achievement of NCE students.-
There is no significant difference in the achievement of male and female students when
exposed to fewer C.A's.-There is significant difference in the achievement of male and
female students when exposed to many C.A. There is no significant correlation between
C.A’s scores and final examination scores of NCE chemistry students. In the light of the
findings from this study, it was recommended that chemistry teachers should strive to see
that at least four C.A’s are given to students per semester in order to improve their
academic achievement and that teachers should also be properly trained on the methods
and techniques of Continuous Assessment construction and administration for the system to
be effective.

There was significant difference between project and students academic achievement in
research method this finding agreed with Driver (1976) who found that the use of
continuous classroom assessment in shape of tests and assignments enhanced achievement
in English language. The significant difference favoring those continuously assessed with the
help of tests and assignments as assessment tools. While it is demonstrated that continuous
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classroom assessment has an important role in students’ achievement. The results of this
study could help elementary education institutions to enrich the assessment process of
students through weekly tests and daily assignments. It is recommended that Small group
activities especially in this part of the world with large class size can be easily assessed. In
schools and even with examination bodies, younger students who are not highly verbal and
who are better suited to action tests should always be assessed through written tests.

There was significant difference between classroom test and students academic
achievement in research method. This finding go in line with Bethel and Hillary (2010) who
found that although there are various kinds of continuous assessment strategies, most
teachers often used take-home assignment, written test and recap exercise to assess how
students learn geography. It was found that the use of continuous assessment helps
students to understand difficult areas as well as master the content of geography.
Continuous assessment also makes students more confident and ready for final
examinations. Therefore, it was recommended that geography teachers need more
assistance in devising the rubrics for using the various kinds of continuous assessment
strategies.

There was significant difference between classroom assignment and examination on
students’ academic achievement in research method. This finding agreed with Castle (2001)
his finding shows that, there was difference between the means of the high achievers and
low achievers of both the groups on retention test is greater than the difference between
means on post-test. It indicates that both the high and the low achievers of the
experimental group better understand the concept of social studies than the control group.
This is the evidence that continuous assessment focuses on students understanding rather
than memorization. The teacher of experimental group was of the view that continuous
assessment help teachers to get better understanding of learning needs of the students. In
this way they gain a deeper understanding of teaching and learning strategies. The findings
of present study are same those of James and Folorunso (2012) who conducted a study in
Nigeria and found a significant effect of treatment on students’ achievement in mathematics.

5.1 Conclusion

Continuous assessment is a periodic and systematic method of assessing and evaluating a
student attributes. C A of students’ progress is also a mechanism whereby the final grading
of students in the cognitive; affective and psychomotor domains of learning systematically
takes account of all their achievements during a given period of schooling. All CA methods in
this study influence students’ academic achievement.

5.2 Recommendations

Based on the findings of this study, the following were recommended:

(M The research method lecturers should considered classroom test, examination,
seminar presentation and project as major methods of continuous assessment.

(in Research method lecturers should be train on how to put these methods of CA in
to practice effective students’ achievement.

(iii) Lecturers who are well versed in evaluation and assessment methods should be
encouraged.
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Abstract

The study explores the Impact of Digital Storytelling Strategies on Reading Fluency and
Comprehension of Pupils with Special Needs in Sokoto State, Nigeria. The problem of the
study was the predominant use of conventional instructional method in teaching reading
skills to primary school pupils in the study area irrespective of the pupils’ learning condition.
The study has a sample size of 94 pupils. Static Group Pre-test and Post-test research
design was employed for the study. Two research questions, and two null-hypotheses were
formulated. The hypotheses were statistically tested at a=0.05 level of significance. t-test
independent sample was employed to test the null-hypotheses. Ten reading passages were
selected and converted into multi-modal forms of Digital Storytelling as treatment, The study
finds no significant difference in the levels of reading fluency between gender of the pupils
exposed to digital storytelling strategy. Also, no significant difference was also noted in the
level of reading comprehension between boys and girls exposed to digital storytelling in the
study area. Consequently, the study concludes that, Digital Storytelling strategy has the
potential to enhance reading fluency and comprehension of the participants across genders.
In this view, DSTS is recommended to stakeholders in early grade reading programme
intervention in the public primary schools, to cater for pupils with Special Needs in the study
area.

Keywords: Digital Storytelling Strategies, Reading Fluency, Reading Comprehension and
Pupils with Special Needs

Introduction

With the advent of 21% century, and with the rapidity with which technology has changed
the educational setting, the concept of literacy has also changed to include the ability to
manipulate digital and multimedia gadgets for educational purposes necessary to remain
relevant in the society. This necessity informs the need to integrate information
communication technology into the classrooms for educational purposes to align with the
modern concept of literacy, and to prepare the pupils with adequate skills to thrive in this
global digital environment (Chung, 2007; Suleiman, 2011; Garba and Olaofe, 2013). These,
among many other reasons, justify the need to explore the Impacts of Digital Storytelling
Strategies on, Reading Fluency and Comprehension of Pupils with Special Needs in Sokoto.
The following keywords need, at this juncture, to be defined: Digital storytelling, reading
fluency, reading comprehension, and pupils with special needs.

The concept of Digital Storytelling was pioneered by Lambert and Ashley based on the
assumption that every child has a story to tell (Suleiman, 2011; Chung, 2007). The strategy
is a form of Multimedia Literacy that measures the ability of users to perform tasks on digital
images, audio and video clips. Green, (2013); Robin & McNeil (2016) and Suwardy, Pan &
Seow (2013) report that there are two broad-techniques in which digital storytelling strategy
could be integrated in the classroom. One of the techniques known as leaners generated
content, involves learners to create their own digital story as means of learning certain
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curriculum specific subjects. The second technique known as content-based digital
storytelling are created by teachers for teaching and learning purposes.

National Reading Panel, 2000; Rasinski, 2004; Applegate, Applegate and Modla, 2009; and
Jibrilla, 2014 define reading fluency as an indicator of speed, accuracy and prosody of oral
reading, adding that, fluency build a bridge to reading comprehension based on its three
fundamental dimensions: accuracy in word decoding, automatic processing and prosodic
reading. However, a new interest on reading fluency instruction emerged. The new trend
assesses reading fluency with comprehension based on the argument that “Comprehension
is the basis for any reading instruction (NEI, 2011; Moats, 2004).

Reading comprehension refers to the process of constructing meaning from the information
provided by the author either informs of traditional or digital discourse type. Reading
comprehension is the essence of reading and ultimate goal of any form of reading
instruction (Beatrice, 2008; Vaughn & Candace, 2009; and Snowling, Cain & Oakhill, 2009).
And for learners to obtain effective comprehension skills, they must possess a variety of
skills including automaticity in word decoding (McConnaughhay, 2008).

National Policy of Education (2013) defines Pupils with Special Needs to include any pupil
that fall within any of the following classifications: Pupils with visual and hearing
impairments; Pupils physically challenged or with any particular health impairment; Pupils
with mild, severe or profound intellectual disabilities; Pupils identified with behavioural or
learning disabilities disorders; Pupils exhibiting speech and language disorders; and The
gifted, talented and the albinos. However, in this study, Pupils with Special Needs are
defined as Pupils with Reading Difficulties. These are pupils who were reduced to
unintelligent learners due to inappropriate materials and instructional approaches. The
challenges of these teaming populations of individuals stem from insufficient instruction, low
socio-economic status and poor learning environment (Freeman & Freeman, 2004; Olaofe,
2001; Milne, 2005; Raponi, 2016). In addition, considerable number of these types of
learners are mostly found in the rural public primary schools where reading is not
encouraged.

Statement of the Problems

The problem of this study is the over-dominance of traditional method in the study area,
regardless of the learning-condition of the pupils. It is a fact that, Digital technology in the
21st century, just like English language, has come to stay and already have acquired an
important position in the overall economic and social development of the nation (Nigeria) in
particular and the world in general. Consequently, learners of the 21st century require
complex and multiple literacies; for inevitably the proliferation of technology and the
capacity to easily record, store and send moving images, sounds and text would continue to
change the way we communicate and challenge the way we create meaning from different
forms of communication (O'Rourke, 2005).

Aim and Objectives of the Study

The aim of this study was to explore the impacts of Digital Storytelling on Reading Fluency

and Comprehension rates of the participants. However, the specific objectives include to:

0] examine the Impacts of Digital Storytelling Strategies on Reading Fluency of Pupils
with special needs between genders in Sokoto State; and to

(i analyze the Impacts of Digital Storytelling Strategies on Reading Comprehension of
Pupils with special needs between genders in Sokoto State.
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Research Questions

The following research questions were asked to achieve the objectives of the study:

M Is there any significant difference in the level of ORF between boys and girls with
special needs as the result of exposure to Digital Storytelling Strategies in Sokoto
State?

(i) Is there any significant difference in the reading comprehension level between boys
and girls with special needs as the result of exposure to Digital Storytelling Strategies
in Sokoto State?

Null Hypotheses

The following null hypotheses were formulated from the research questions as guide to the

study and tested at a< 0.05 significance level.

(@ There is no significant difference in the level of reading fluency between boys and
girls with special needs as the result of exposure to Digital Storytelling Strategy in
Sokoto State.

(i There is no significant difference in the reading comprehension level between boys
and girls with special needs as the result of exposure to Digital Storytelling Strategy
in Sokoto State.

Significance of the Study

The present research could be of great benefit to pupils with special needs their parents,
members of the community, and international stake holders concerned with early grade
reading assessment, as well as teachers training institutions. The study offers reading
fluency and comprehension programme as an empowerment tool for pupils with Special
needs. The aim of the study being to empower the Pupils with special needs (PSN) to read
fluently with a desirable speed and accuracy as a step towards developing their reading
comprehension via digital storytelling Strategy. With this intervention, it is believed the
pupils would acquire necessary training to bridge the achievement gap between their peers.
by this means this intervention may serve as a license for the pupils to continue with their
education for living a meaningful life in the society.

Method and Materials

The study employed Matching Only Static Group Pre-and Post-test Design. The design is
chosen for the study because it allows the use of existing classroom structure, where
random sampling could not be possible. In this research design, the pre-test and post-test
scores of the participants are compared to determine the gains of the study (Fraenkel &
Wallen, 2000; Sambo, 2005; McQueen & Knussen, 2006).Whole Class Reading
Comprehension Screening Tests was administered to the for matching the pupils into group.
For the sake of this study, those pupils scoring unsatisfactory comprehension score of
between 0-39 were considered as pupils with special needs, thereby, being suitable
candidates for the study.

Population

All primary five pupils reading with difficulty in the public primary schools in Sokoto State
constitute the target population for this study. According to Departments of Research
Planning and Statistics, and Department of Quality Assurance of the Sokoto State Universal
Basic Education Board, the State has a total population of 25, 056 class five primary school
pupils. 14,660 of the pupils are males, while the remaining 10,056 are female pupils
(SUBEB, 2015). However, the population of pupils with special needs is unknown.
Consequently, sampling by proportion technique was employed to estimate the population
of the target population from the schools sampled out for pilot study. The outcome of the
pilot study conducted reveals that, over 90% of the total number of primary five pupils in
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the study area constitute Pupils with special needs. Therefore, the study estimates the
population of Pupils with special needs at 23,000.

Sample Size and Sampling Techniques

Irrespective of the population size, the study has a sample size of 94 pupils, 47 from each of
the two school based on the recommendation by Fraenkel & Wallen (2000) that a minimum
group of 30 participants is ideal for experimental research. While, purposive sampling
technique was employed to sample the school. This was based on the understanding that
the schools were homogenously using the same curriculum content; employing the same
conventional approach; the teacher were employed by the same board; and having the
same minimum teaching qualification. The schools were also not undergoing any
International educational intervention programme of any sort.

Instrumentation

Two instruments were used in this study. Whole Class Reading Comprehension Screening
Test (WHOCREST)and Individual Reading Fluency and Comprehension Test (IRFACT).
WHOCREST is a screening test that was used to screen out able and disable readers based
on their reading comprehension ability for this study. Pupils scoring below 50 marks are
considered as pupils with special needs, thereby, considered as suitable participants of this
study.

IRFACT has two sub-tests: Oral reading fluency and reading comprehension test. In this
study only rate and accuracy of the pupils reading were assessed(Vaughn & Candace, 2009:
294). Reading rate is frequently measured by the number of words read correctly aloud per
minute in specified grade level passage. While accuracy of word reading is determined by
dividing the number of words read correctly by the number of errors committed. There are
three levels of reading accuracy in assessing oral reading fluency. These include:
Independent level; Instructional level; and Frustration levels (Klaude & Guthrie, 2008).The
Reading Comprehension part of the IRFACT measures individual pupil’s ability to answer ten
questions from a passage. The questions were both direct and simple. Pupils were expected
to answer the comprehension questions after reading the passage once. Although the
questions were not timed, excessive time taken to answer the question was considered as
predicator of poor comprehension(Fry 1977; Quinn et al, 2007).

Result

Research Question One

Is there any significant difference in the level of ORF between boys and girls with special
needs as the result of exposure to Digital Storytelling Strategies in Sokoto State? To answer
this question, the mean scores of the post-test assessment between gender, excluding those
exempted from the tasks was compared and presented in Table One.

Table 1 Means of Levels of Reading Fluency between Genders

Gender Mean SD Mean N Excluded Total
Difference

Boys 43.82 40.196 6.728 45 3 48

Girls 37.09 38.152 ) 32 14 46

Total 77 17 94

Table One reveals that, after the treatment, boys (n = 45) had a mean score of 43.82, while
the girls (n=32) had a mean score of 37.09. The table shows a means difference of 6.7 in
favour of the boys. This answers the research question that, there was significant difference
in the mean scores of pupils with special needs between gender as the result of exposure to
digital storytelling strategy in the study area.
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Research Question Two

Is there any significant difference in the reading comprehension level between boys and
girls with special needs as the result of exposure to Digital Storytelling Strategies in Sokoto
State? To answer this question, Table 2 presents the means scores of the two assessments
by genders, excluding those stopped from the two exercises.

Table 2 Means of Reading Comprehension Levels between Gender

Gender Mean Mean SD N Excluded Total
Difference

Boys 21.11 1.42 26.648 45 3 48

Girls 19.69 ' 23.069 32 14 46

Total 77 17 94

Table Two illustrates that, after the treatment, boys (n=45) have a mean score of 21.11
with three of them being stopped from the test. Girls (n=32) have a mean score of 19.69
with 14 girls being stopped from the test. The mean difference between boys and girls is
1.42 in favours of the boys. This answers the research question that, there was difference in
the reading comprehension level between boys and girls with special needs as the result of
exposure to Digital Storytelling Strategies in Sokoto State.

Null-Hypothesis One

There is no significant difference in the level of reading fluency between boys and girls with
special needs as the result of exposure to Digital Storytelling Strategies in Sokoto State. The
summary of the Independent Samples T-test is presented in Table Three.

Table 3 Independent Samples t-Test on Reading Fluency between Gender

Test Gender N Mean Mean SD T df P
Difference
Post-Test Level of Reading Boys 45 43.82 6.728 40.196
Accuracy Girls 32 37.09 38.152 739 75 462,
Total 77

t(77) = .739, P = .462

The result in Table Three shows that the t-value was obtained at .739, with p-value of .462
at 75 degrees of freedom. The p-value obtained was greater than the alpha value of 0.05.
this indicates that there is no significant difference in the level of reading fluency between
boys and girls with special needs exposed to Digital Storytelling Strategy in Sokoto State.
Therefore, the null-hypothesis was retained.

Null-Hypothesis Two

There is no significant difference in the reading comprehension level between boys and girls
with special needs as the result of exposure to Digital Storytelling Strategies in Sokoto State.
Table 4 presents the summary of the Independent Samples t-Test.

Table 4 Independent t-Test on Level of Reading Comprehension by Gender

Test Gender N Mean Mean SD t Df sig
Difference
Post-Test Level of.Readlng bgys 45 21.11 1.424 26.648 244 75 .808.
Comprehension girls 32 19.69 23.069
Total 77

t (77) =.244, P =.808
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The summary of the Independent Samples t-test in Table 4 shows that the t-value was
calculated at 0.244, with the p-value at .808. This implies that there was no significant
difference in the reading comprehension level between boys and girls with special needs as
the result of exposure to DSTS in Sokoto State. Thus,the Null-hypothesis was retained.

Discussion

The first finding reports no significant difference between the level of reading fluency
between boys and girls with special needs exposed to Digital Storytelling Strategies in
Sokoto State. This reveals that DSTS is gender friendly suitable for reading instruction to
pupils with special needs. The finding confirms the assertion that pupils with special needs
learn better when instructed via the multimedia elements (Mercer & Mercer, 1993; IDA,
2017).

The second finding reports no significant difference in the reading comprehension level
between boys and girls with special needs exposed to digital storytelling in Sokoto State.
This corroborates with Salkhord, Gorjian & Pazhakh (2013) who reported that, digital stories
affect the learners’ reading comprehension positively among Iranian pupils through an
internet-based instruction. Similarly, O'Donnell (2015) reported that digital technology in
reading related instructions offers viable resources to aid the reading skills of pupils with
special needs.

Conclusion

Based on the findings of this study conclude that: Multimedia elements of digital storytelling
have the capacity to enhance the reading fluency of boys and girls exposed to the strategy
in the study area. Also, the study has shed new light that digital storytelling was amiable to
both gender with reading difficulties in the study area.

Recommendations

Based on the findings of the study the following recommendation was made that digital
storytelling should be embedded in the public primary schools to cater for the teaming
population of Pupils with Special Needs in the study area. Also, primary school
administrators should encourage their teachers to pursue digital and visual literacy skills to
integrate DSTS into their classrooms.
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Abstract

The study examined the Influence of Workload on Mathematics Teachers’ Motivation and
Senior Secondary School Students’ Performance in Minna metropolis. The study used expo-
facto research design. The population of the study comprises of 7043 (3277 males and 3723
females) senior secondary two (5SS 3) students who sat for the Niger Sate MOCK
examination of 2016/2017 academic session and all 43 senior secondary school Mathematics
teachers from 23 public secondary schools in Minna metropolis. A multi stage sampling
technigues was used. A sample of 596 (321 males and 232 females) students in their intact
class and 43 Mathematics teachers was used. One instrument titled "Mathematics Teachers’
Workload Questionnaire (MTWLOQ)” with reliability coefficient of 0.75 was used for the
study. Mean, standard deviation were used to answer the research question while
Independent t-test was used to test the hypothesis. The study revealed that, there was a
significant difference in the performance of students in schools where mathematics teachers
have normal workload and in schools where Mathematics teachers have excess workload.
Similarly, the study revealed that workload has significant influence on the motivation of
Mathematics teachers in teaching. In the light of this, it was recommended among others
that Mathematics teachers should be assigned realistic workload to keep them motivated to
give their best in teaching.

Keywords: Workload, Motivation, Students’ performance, Mathematics, Metropolis.

Introduction

Due to the importance of Mathematics to man to in his environment and in the field of
science, the teaching of the subject is made compulsory from primary to tertiary level in
Nigeria. This is reflected in the National Policy on Education (FRN, 2013) where it states it
states that, “teaching Mathematics is compulsory at both primary and secondary schools
levels.

Even though Mathematics was made a core subject in the school curricular, students’
performance continue to worsen as the years go by (Segun, 2011). This has elicited a lot of
concern among researchers and other stake holders in education to establish the cause of
these failures. Some researchers have attributed these drawback to the uses of talk and
chalk method (Deji, 2010) while other researchers thinks, it is the excess workload of
mathematics teachers (Ando 2015, and Idde, 2013). Workload of teachers encompasses a
lot of activities such as administrative and non-administrative functions perform by the
teachers, teaching large class size, teaching more than one subjects and the number of
periods handled by the teacher per week.

The impact of workload on teachers’ motivation and students’ performance cannot be
overemphasized. Work has taken precedence over teachers’ personal lives and health, while
some teachers are willing to make such sacrifices, majority are striving to attain a healthier
balance between the realms of work and life (Raines, 2011). Currently, Mathematics
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teachers are working longer hours to meet the demands of the expanding job roles in
today’s classroom.

The recommended number of periods per subject according to the guidelines on minimum
standards as contained in the National Policy on Education (FRN 2004) in (Isoken &
Adeyemi, 2014) is a minimum of 18 periods and a maximum of 24 periods per week per
teacher. In schools where teachers are teaching below the minimum period will be regarded
as normal workload, while in schools where teachers are teaching above the minimum
period will be regarded as excess work load.

The amount of work allocated to Mathematics teachers determines his motivation and
students’ performance (Nagwann, 2016). Work motivation can be defined as the degree of
an individual's willingness to exert and maintain an effort towards attaining organizational
goals (Akanbi, 2011). It reflects the interactions between workers and their work
environments. Excess Mathematics teachers’” workload can be associated with poor
performance; on the other hand, normal Mathematics teacher’s workload might leads to
better performance which transcend to functional secondary education programme.

Statement of the problem

Several attempts have been made by other researchers to remedy the situation of under
performance of students in both internal and external examination. Some of which has
focused on providing adequate instructional material for mathematics class room (Eze,
2013), encouraging peer tutoring (Miller, 2015). Despite all these efforts, poor performance
of students in Mathematics continue to persist. It is therefore pertinent to investigate if
workload of Mathematics teachers may also contribute to lack of motivation of Mathematics
teachers which has led to under performance of students.

Objective of the study

The study aimed to achieve the following objectives

(@ To determine if any difference exist in students’ mean performance in schools where
Mathematics teachers have excess workload and in schools where Mathematics
teachers have normal workload.

(i To determine if workload could influence Mathematics teachers’ Motivation in
teaching.

Research questions

() To what extent is the difference in mean performance of students’ in schools where
Mathematics teachers have excess workload and in schools where Mathematics
teachers have normal workload?

(i To what extent does workload influence Mathematics teachers’ Motivation in
teaching?

Research hypothesis
There is no significant difference in mean performance of students’ taught by Mathematics
teachers with excess and normal workload.

Methodology

The study used Expo-facto research design. The population of the study comprises of 7043
(3277 males and 3723 females) senior secondary two (SS 3) students who sat for the Niger
Sate MOCK examination of 2016/2017 academic session and all 43 senior secondary school
Mathematics teachers from 23 public secondary schools in Minna metropolis. A multi stage
sampling techniques was used. A sample of 596 (321 males and 232 females) students and
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43 Mathematics teachers was used. In addition to the students’ MOCK result of 2016/ 2017
academic session, One instrument titled “Mathematics Teachers’ Workload Questionnaire
(MTWLOQ)"” with reliability coefficient of 0.75 was used for the study. Mean, standard
deviation were used to answer the research questions while Independent t-test was used to
test the hypothesis.

Results

Research question one: To what extent is the difference in mean performance of
students’ in schools where Mathematics teachers have excess workload and in schools
where Mathematics teachers have normal workload?

Table 1: Mean, Standard Deviation of Students taught by Mathematics Teachers
with normal and excess workload.

VARIABLE N MEAN (X) S.D
Normal workload 261 62.65 8.74
Excess workload 292 51.71 7.10

Table 1: above shows the mean and standard deviation of students in school where
Mathematics teachers have normal and excess workload. The table has a mean value of
62.65 in school where Mathematics teachers has normal workload and a mean value of
51.71 in school where Mathematics teachers have excess workload. The results indicate that
students perform better in school where Mathematics teachers have normal workload than
in school where Mathematics teachers have excess workload.

Research question two: To what extent does workload influence Mathematics teachers’
Motivation in teaching?

Table 2: Influence of Workload on Mathematics teachers’ Motivation in teaching.

S/N ITEMS Mea S.D DECISION
n
(X)

1. I am motivated teaching more than 18 periods per week. 1.79 .96 DISAGREE
2. Combining teaching with head of department functions 2.79 1.03 AGREE

affects my motivation. AGREE
3. I am satisfied with teaching and keeping school’s record.  2.12 .76 AGREE
4, Supervision and teaching does not discourage me. 2.28 .88 AGREE
5. I am motivated to teach smaller mathematics class size 337 .98 AGREE

to large class.
6. Combining teaching with Liberian functions in the school 1.98 .911  DISAGREE
motivates me

7. I am usually discouraged with students’ learning 2.53 .96 AGREE
difficulties.

8. I am motivated teaching Mathematics with other 1.81 .76 DISAGREE
subjects.

9. Am not discourage by large mathematics class size 1.86 .99 DISAGREE

10. Marking load does not affect my commitment to teaching 2.42 .98 AGREE

11.  Combining teaching with house master’s/mistress’ 1.79 71 DISAGREE

function motivates me.

12. I am satisfied with combining teaching with counseling 1.88 73 DISAGREE
functions in the school.

13.  Combining teaching with examination officer’s functions 2.65 .97 AGREE
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discourage me.

14. I am satisfied combining teaching with labour 1.74 .85 DISAGREE
master’/mistress’ functions in the school.
GRAND MEAN (X) 2.21 AGREE

Decision Mean (X) = 2

Table 4.5 reveals the mean and standard deviation values of questionnaire items 1-14 on
influence of workload on Mathematics teachers’ motivation in Minna metropolis. The grand
mean score was found to be 2.21. using 2.0 as the average benchmark, it can be inferred
that workload influence mathematics teachers’ motivation in teaching.

Hypothesis testing

There is no significant difference in mean performance of students’ taught by Mathematics
teachers with excess and normal workload.

Table 3: Summary of the t-test Analysis of students’ taught by Mathematics
teachers with normal and excess workload.

Variable N Mean S.D DF t P DECISION
(x)
Normal 261 62.65 8.74
workload
551 145" .0074 Reject
Excess 292 51.71 7.10
workload

* Significant at P = 0.0074

The result from table 3 shows t-value = 0.145, df = 551, p = 0074. Thus, the hypothesis
was rejected. This means that, there exists significant difference between the mean score of
students’ taught by Mathematics teachers with excess and students taught by Mathematics
teachers with normal workload.

Discussion

From the findings, it was revealed from this study that there was significant difference
between the performance of students in schools where Mathematics teachers have normal
workload and excess workload. Performance of students was better in schools where
Mathematics teachers have normal workload. The difference in students’ performance is as
result of the fact that Mathematics teachers with excess workload do not usually have
enough time to teach the students well enough. Mathematics as a subject needs time and
requires total dedication on the part of the teacher. Where any of the above is lacking,
expected result will be far from realization. This findings is in agreement with that of (Ando,
2015 & Idde, 2013). They attributed poor performance of students at the basic level to
excess workload of Mathematics teacher which hinders them from given proper attention to
their students. The findings also support that of Adetunji (2012) who examine Mathematics
teacher’'s workload as a correlates of students’ performance in Mathematics and quality
assurance in Upper Basic Education.

Furthermore, it was revealed from this study, that workload influence Mathematics teachers’
motivation to teaching. The finding also agrees with work of Scott (2009) in Ando (2015)
who is of the view that, the excessive amount of time devoted to administrative and non-
curricular tasks makes teaching a stressful experience. Consequently, the relationship
between the teachers and the learners becomes tense. This undoubtedly affects teachers’
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motivation in teaching. Nagwann (2016) also support this view that, the amount of work
allocated to Mathematics teachers determines his motivation and students’ performance.

Conclusion

Students’ performance is influenced by the extent of workload allocated to the Mathematics
teacher. The result from the findings revealed that students’ performance was better in
schools where Mathematics teachers are allocated normal workload. To ensure high
productivity therefore, students’ performance has to be check in line with the workload of
Mathematics teachers. Furthermore, it was observed that workload play a major role in the
motivation of Mathematics teachers. Therefore, to ensure Mathematics teachers give their
best, they have to be motivated by assigning realistic workload.

Recommendations
Based on the findings of the study, the following recommendations were made:

(@ Principals should review work processes and load distribution regularly to see if it can
help lighten Mathematics’ burden.

(i Mathematics teachers’ workload should be such that it allows for adequate content
coverage thus minimizes teaching towards passing the examination alone.

(iii) Policies and strategies should be developed to manage teachers’ workload for better
service delivery and motivation.

(iv)  School management should device a method of obtaining feedback from their
workers regarding the work conditions so as to be able to redesign roles to enhance
job performance effectively.

V) Teaching periods of mathematics teachers should be moderate to avoid over
stretched lessons and under-utilized class duration.

(vi)  Government should ensure that learning activities are monitored in schools and
provide schools with adequate human and material resources when the needs arise.
This will help to keep teachers motivated to always give their best.
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Abstract

This study comparatively analyzed the gender performance of Mathematics students
enrolled for Senior Secondary Certificate Examination from 2013-2018 in Abuja
Metropolis during MDGs and SDGS period. The study used ex-post-facto research design
and employed a secondary data using existing records review. The SSCE Mathematics
examination results for 5,453students comprised 2,639 male and 2,814 female students
who sat for SSCE mock examinations from 2013-2018 were collected from Education
Resource Centre (ERC) and the schools selected for the study from Abuja Municipal
Area Council (AMAC) in Abuja Metropolis. The research questions were answered using
descriptive statistics such as percentage and frequency counts and the null hypotheses
was tested using Chi-square. The results revealed among others, progressive and stable
increased in the enrolment rate for male and female students during the MDGs and
SDGs periods and the performance of male and female students in MDGS period were
better than the performance in SDGSs period. It is therefore, recommended among
others that the present programme that sustained the increased in the current
enrolment rate of both gender should be sustained and extents to other states in
Nigeria.

Keywords: Gender, Gender enrolment, performance, MDGs and SDGs.

Introduction

In the contemporary Nigeria, greater emphasis is being placed on industrial and
technological development. As a result, students are being encouraged to take up
science related subjects and a subject that cut across all the sciences is Mathematics
(Adedeji, 2012). Today, Mathematics is required literally in every field of human
endeavour and plays a fundamental role in economic development of any country.
Different researchers in the field of education have acknowledged the place of
Mathematics in scientific and technological developments (Musa & Dauda, 2014). They
further stressed that the catalytic effect of education on national development
emanates mainly from the area of Science and Mathematics.

In the realization of the significant role of Mathematics to the nation building, the
government of Federal Republic of Nigeria made the subject compulsory at basic and
secondary school levels of education in Nigeria. This provision has been made because
Mathematics is said to be mother of all sciences (Buari, 2014). It was also aimed at
ensuring the inculcation of Mathematics literacy and to equip students with logical and
abstract thinking needed for living, problem solving and education furtherance (Badru,
2015). The choice of this topic, comparative analysis of gender performance of
Mathematics students enrolled for Senior Secondary Certificate Examination from 2013-

ENHANCING QUALITY EDUCATION THROUGH INNOVATIVE PEDAGOGY 90 | Pa ge



6th International Conference of School of Science and Technology Education (SSTE)

2018 in Abuja Metropolis was informed based on the current world trend and research
emphasis on gender issues and the current United Nations new developmental
programme after the expiration of MDGs declaration in 2015; Sustainable Development
Goals also known as Global Goals which was built on MDGs goals and adopted on 25"
September, 2015 by the UN member states.

Global end-point report of Millennium Development Goals (MDGs, 2015) reported that
the primary schools enrolment rate in the developing world has reached 91 percent in
2015, up from 83 per cent in 2000 and the number of out-of-school children in primary
schools age worldwide has fallen by almost half to an estimated figure of 57 million in
2015, down from 100 million in 2000, and it also reported that the gap between women
and men has narrowed. National Bureau of Statistics (NBS, 2015), on MDGs
performance tracking survey reported using Gender Parity Index (GPI) as an indicator
to monitor target, in primary schools, the GPI in 2012 was 1.00 percent which increased
in 2014 to 1.02 percent. In secondary schools, the GPI ratio was 1.02 percent in 2012
and decreased by barely to 1 percent in 2014 to 1.01 percent. This indicates that for
every male, there is a female being enrolled into schools, that with this Nigeria has
achieved the MDGs target.

Unfortunately, the issue of gender on students’ academic performance in science
subjects and Mathematics has become the global debate. Gender refers to the social
meanings associated with being a male and a female, including the construction of
identities, expectations, behavours and power relationships that drive from social
interaction (Olutola & Dosunmu, 2015).

Similar reports on poor performance in Mathematics was observed to be at all levels
starting from primary school level to the tertiary level involving both male and female
students (Bashir, 2017). Similarly despite the remarkable success recorded by MDGs,
available records from WAEC and NECO on the general performance of students
showed a poor performance among Secondary School Students. Now we are more than
two years down after the expiration of the MDGs declaration and more than two years
into the UN new developmental programme; Sustainable Development Goals (SDGSs) in
place, then what is the trend in gender performance of Mathematics students enrolled
for SSCE examination between MDGs and SDGs periods in Abuja Metropolis.

Statement of the Problem

The persistent underperformance of students in Mathematic and students’ low
enrolment rate in some part in Nigeria has call for concern among researchers and
stakeholders in education to establish the causes of such failures and low enrolment
rate.

Several attempts and policies have been made by educational stakeholders and
researchers to find the ways to curb such abysmal performance, some of which focused
on identifying the appropriate causes of students poor performance in Mathematics (Al-
Zoubi & Mohammad, 2015) similarly Federal Government of Nigeria on her own, make
Mathematics subject compulsory at basic and secondary school levels to improve the
consciousness of students on the subject (Ekwueme etal., 2015), there are others
global programmes like MDGs and SDGs which gear towards improving students
enrolment rate and performance in school. According to Clark (2015), Sustainable
Development Goals (global goals) and a broader sustainability agenda, go much further
than MDGs , in addressing the root causes of poverty and universal needs for
development that work for all people. Therefore, the role of Mathematics to the needed
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achievement of sustainable MDGs and SDGs and universal goals cannot be
overemphasized. Though there was a report of tremendous achievement made by
MDGs as it was reported particularly in the area of enrolment rate. Despite all these
efforts, the performance of students in Mathematics is still below expectation
(Anaduaka & Okafor, 2013). The problem is that, it was not clear whether these
achievements recorded in increased in gender enrolment rate in the last 3year of MDGs
is still sustained in the first three years of SDGs in Abuja metropolis, and whether these
achievements particularly in increased in enrolment rate is replicated in the
Mathematics students’ performance in SSCE examination.

Therefore, this research work is designed to comparatively analyze gender performance
of Mathematics students enrolled for SSCE Mathematics Examination in Abuja
metropolis.

Aim and Objectives of the Study

The study seeks to achieve the following research objectives

0] To determine the enrolment rate of male and female Mathematics students
between the last three years of MDGs (2013-2015) and the first three years of
SDGs (2018-2018)

(ih To determine the difference in the performance of male and female Mathematics

students in last three years of MDGs.

(iii)  To determine the difference in the performance of male and Mathematics students in

the first three years of SDGs.

Research Questions
(M What is the enrolment rate for male and female Mathematics students between
MDGs and SDGs years?

(iH What is the difference in the performance of male and female Mathematics students

during MDGs years?

(iii)  What is the difference in the performance of male and female Mathematics students

during SDGs period?

Null Hypotheses
The following null hypotheses were formulated and tested at 0.05 alpha levels.

() HO,. There is no significant is the difference in the performance of male and female

Mathematics students during MDGs period.

(i HO2, There is no significant difference in the performance of male and female

Mathematics students during MDGs period.

Methodology

The study used ex-post-facto research design. The population of the study consists of
all the Senior Secondary School students who sat SSCE mock Examination in Abuja
Municipal Area Council (AMAC). The sample size for this study comprised of 5,453
students, with 2,639 male and 2,814 female students selected from six Government
Senior Secondary School in Abuja metropolis. A multi-stage sampling technique was
employed in selecting the sample. A stratified sampling technique was used to stratify
the schools for the study along the following districts: Wuse district, Asokoro district
and Nyanya district. Secondly a simple random sampling technique was used to select
two schools from each of the district using hat-and-draw method. The instrument for
data collection was existing record review, of SSCE mock Mathematics examination
results, collected from Educational Resource Centre (ERC) and the respective schools
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selected. Data collected were analyzed using percentage, frequency counts and Chi-
square.

Research Question One:
What is the enrolment rate for male and female Mathematics students between MDGs
and SDGs period?

Table 1: Summary Analysis of difference in Enrolment rate of Male and Female
Students between MDGs and SDGs Period.

Gender MDGs (%) SDGs (%)
Male 1219 48.1 1420 48.6

Female 1314 51.9 1500 51.4

Total 2533 100 2920 100

The result from tablel above showed the enrolment rate for male and female students
between MDGs and SDGs period with the male students having the enrolment rate of 1219
(48.1%) and 1420 (48.6%) during MDGs and SDGs period and female students had the
enrolment rate of 1314 (51.9%) and 1500 (51.4%) respectively in the same periods, with
the overall enrolment rate between MDGs and SDGs for both gender stood at 2,533 and
2,920 respectively.

Research Question two:

What is the difference in the mean performance of male and female Mathematics students in
MDGs period?

Table 2: Summary Analysis of difference in the Performance of Male and Female
Students that Obtained Credit Pass and above during MDGs Period.

Gender f (%)

Male 500 51.5
Female 470 48.5

Total 970 100

The result in table2 above showed the performance of male and female students in SSCE
Mathematics examination in Abuja metropolis with male students having a better
performance of 51.5% over female students with 48.5% respectively.

Research Question Three:
What is the difference in the performance of male and female Mathematics students in SDGs
years?

Table 3: Summary Analysis of difference in the Performance of Male and Female
Students that Obtained Credit Pass and above during SDGs Period

Gender f (%)
Male 433 56.7
Female 331 43.3

Total 764 100

The result from the table 4, showed the performance of male and female students in SSCE
Mathematics examination during the first three years of SDGs with male students
performance stood at 56.7% better than female students with performance of 43.3% over
the period. Results from Tablel and table2 clearly showed a decline in students’
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performance during SDGs period, overall students’ performance during MDGs stood at 970
while students’ performance during SDGs stood at 763 respectively.

Hypothesis One: There is no significant is the difference in the performance of male and
female Mathematics students during MDGs period.

Table4: Summary Analysis Chi-Square Test for Significant Difference between
Male and Female Students performance during MDG Period.

Gender Frequenc Credit df Chi- P- Remark
y Pass Square Value
Male 1005 500 i 0.237 0.636 Not
505 significant
Female 966 470
496

No significant at P>0.05

Tablel above provides result of Chi square statistics of the relationship between gender and
students’ performance in Mathematics within three years of MDG programme. About 500
male and 470 female students passed mathematics at credit level, whereas 505 males and
496 females obtained pass grade respectively. Thus, X*(1) = 0.237, p = .636, which is
greater than 0.05. Hence the null hypothesis is retained, no significant difference was found
in the performance based on gender. Therefore gender is dependent on performance in
Mathematics during MDGs.

Hypothesis Two: There is no significant difference in the performance of male and female
Mathematics students in MDGs period.

Table5: Chi-Square Test for Significant Difference between Male and Female
Students Performance during SDGs Period.

Gender Frequen Credit df Chi- P- Decision
cy Pass Square Value
Male 971 500 1 3.900 0.048 Significant
538
Female 828 331
497

Significant at P<0.05

Table 4.13, above provides results of Chi-square statistics of the relationship between
gender and students performance in Mathematics within three years of SDG programme.
From the results, 433 male students passed mathematics at credit level as well as 331
females. Also 538 males and 497 females secured pass grades. X*(1) = 3.900, p = .048,
which is less than 0.05.Hence the null hypothesis is rejected, as there was significant
difference between the performance of male and female students in mathematics during
SDG periods, with male students performing better.

Discussions of results

The above results showed a progressive increased in the general enrolment rate for
both male and female students throughout the last three years of MDGs and the first
three years of SDGs in Abuja metropolis with female students having the higher
enrolment rate over male students. This result agreed with MDGs (2015) report of, for
increased in enrolment rate for every male, there is a female being enrolled into
schools. The study also revealed no significant difference found in the performance
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based on gender during MDGs. Therefore gender is dependent on performance in
Mathematics during MDGs period.

The study similarly revealed a significant difference between the performance of male and
female students in mathematics during SDG periods, with male students performing better
than female students.

The differences in the performance observed in this study was also agreed with the findings
of other researchers such as Kurumeh, etal., (2013) in the study to investigate the
differences in the Mathematics and science performance of single-sex schools and mixed
school in Makurdi Local Government Area of Benue State. The study established among
others the existence of significance difference in both Mathematics and Science performance
and between single-sex and mixed schools all in favour of male students.

Conclusion

The results from the findings revealed a progressive increased in enrolment rate for male
and female Mathematics students in the last three years of MDGs and the first three years of
SDGs programme with the female students having higher enrolment rate over the male
during MDGs and SDGs period. Significant difference was also observed between male and
female students performance during SDG period, with male students performing better than
female students. Therefore the increased in the enrolment rate for both gender observed in
the study does not reciprocate their performance during the SDGs period.

Recommendations:

The following recommendations were made based on the finding

(@ The present policy that sustained the progressive increased in enrolment rate for
both male and female students during the MDGs and SDGs programmes in Abuja
metropolis should sustained and as well as extend to other states in Nigeria.

(i More qualified Mathematics teachers should be recruited in proportion to increased
number of students in Nigerian schools to ensure the teacher and students’ ratio of
1:50 for secondary school as enshrined in National policy of Education (FRN, 2004).

(iii)  The role of Mathematics to the national development should not be silent among the
global goals like MDGs and SDGs, but its role should be well defined among other
SDGs visible goals in Nigeria.
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Abstract

Effective teaching and learning of basic science require an understanding of Science Process
Skills (SPS) to guarantee meaningful learning. The focus and objective of this study was to
investigate the science process skills perceived difficult to teach by upper basic science
teachers in Kwara State, Nigeria. Specifically, the objectives of this study were to investigate
the perceptions of upper basic science teachers in Kwara State on: (i) the science process
skills perceived difficult to teach, (7i) the reasons adduced for perceiving them as difficult to
teach or not difficult to teach and (iii) the influence of teachers experience on the science
process skills perceived difficult to teach. The study was a descriptive research of the survey
type. The population for the study was all upper basic science teachers in Kwara State. A
sample of 1005 upper basic science teachers, drawn from three Senatorial Districts of Kwara
State, Nigeria, was used to obtain needed data, the percentage, and Chi-square statistics
were used to test the hypotheses, Findings of the study were that: Upper basic science
teachers perceived science process skills to be difficult to teach, Reasons adduced by the
teachers for perceiving the process skills difficulty to teach were the complexity of the
process skifls (27.41%), abstractness (24.48%) and lack of practical skills
(21.59%); Teachers’ years of teaching experience have no significant influence in their
perceptions of upper basic science teachers on the difficulty in teaching science process
skills; Teachers’ years of teaching experience significantly influenced their reasons adduced
for perceiving science process skills to be difficult to teach. The study concluded that basic
science teachers in Kwara State, Nigeria perceived SPS difficult to teach and teachers” years
of teaching experience significantly influenced their reasons adduced for perceiving science
process skills to be difficult to teach. The implication is that teachers might find it difficult to
Impart science process skills on the students as they do not understand the SPS. The study
recommended that adequate training should be given to teachers on SPS, irrespective of
gender stereotype, to foster an in-depth understanding of the skills.

Keywords: Teaching Experience, Science Process Skills (SPS), Perception, Difficult, Upper
Basic, Science Teachers.

Introduction

Nigeria, like any other developing nation of the world, needs to create a society that is
scientifically oriented, progressive and knowledgeable. That is, a nation that has a high
capacity for change and forward-looking, innovative and capable of contributing to the
scientific and technological developments in the future. In this connection, there is a need to
produce citizens who are creative, inquisitive, open-minded and competent in science and
technology (Adeyemi, 1999). Ogunleye (2001) observed that the level of technological
development of a society is a measure of the level of scientific literacy obtainable in that
society. Although the crave for scientific and technological advancement by Nigerians has
been a common issue in the society; the aspiration of the country to launch itself into the
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mainstream of scientific achievers cannot be accomplished unless science is taught and
learned in a better and fascinating practical form (Adeyemi, 1999). One of fundamental
approaches for the effective teaching of science and development of technology in any
society is an application of science process skills.

Karsli, Sahin and Ayas (2010) stated that science process skills are the skills used by
scientists for composing knowledge, thinking of problems and making conclusions. Science
process skills are commonly used as popularized by the curriculum project, Science--A
Process Approach (SAPA). Science Process Skills were grouped into types--basic and
integrated skills. The basic skills provide the foundation for learning the complex skills. This
may be probably one of the reasons why educators have been showing tremendous concern
on students’ attitudes to the learning of science subjects in Nigeria (Afolabi & Ige, 2007).

For educators to teach these science process skills effectively, it is required that they have a
good understanding of them and be able to identify the different Science Process Skills that
constitute procedural understanding, as well as to plan and provide opportunities for
learners to practice these skills individually within activities where learning intentions are
related explicitly to the chosen process skills (Ward, Roden, Hewlett & Foreman, 2008).
Therefore, the use and development of science process skills at the classroom level will be
influenced by the educator’s views of these domains, as well as their understanding about
the basic skills to be taught. That is so because educators with a particular understanding of
these skills will consciously or unconsciously shape their teaching in line with this
understanding or view (Wenham, 2005).

Ron (2008) opined that learning affects our perceptions. This is because once you learn
something; it is catalogued in your brain forever. He added that as we grow up, we learn
either by doing, figuring out or we are taught what we need to know. Perception also
influences the difficulty in the acquisition of knowledge.

Difficult topics or concepts as perceived by teachers are always reflected in their teaching.
The difficulty of a topic or concept either in teaching or learning is a familiar issue to early
research. Researchers’ views have earlier showed that teacher/students perceived some
branches of science difficult. Among these are Opobiyi (1996) difficulties in chemistry Okpala
(1985), Fakuade (1973) difficulties in mathematics and Ogunniyi (1977) difficulties in
scientific concepts.

Experience in any profession is considered as an asset. Lieberman (2000) reported that the
experience of a teacher gives confidence and improves performance in teaching, motivating,
encouraging and leading students. According to Ogunleye, (2005) teachers’ qualification and
experience havea strong connection with their performance in job.

Submitting, Awoyemi (1985) concluded that teachers are generally effective within the first
ten years of teaching experience, while anything outside ten years, there is a tendency for a
slight decline in productivity.

It is impossible for students to obtain needed information without having the necessary skills
in any of the sciences and technological disciplines (Karsli, Sahin, & Ayas, 2010). Hence,
there is the need for science teachers to acquaint science students, irrespective of their
gender, with the necessary skills to acquire scientific knowledge, technological skills and not
just to teach the concepts alone.
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Due to the experience played by upper basic school science teachers in the teaching of
science process skills perceived difficult to teach, experience is worth investigating.

Statement of the Problem

Science process skills are very fundamental to science teaching and learning but there is still
a serious educational gap in bringing these skills into the classroom for both teachers’ and
students’ acquisition (Harlen, 1999). Science process skills are considered as a major goal
for the teaching of basic science, since science education enhances the learners’ ability to
learn with meaningful understanding.

Purpose of the Study

The main purpose of this study was to find out science process skills perceived difficult to

teach in basic science by upper basic school science teachers in Kwara State, Nigeria.

Specifically, the study investigated the:

() perceptions of upper basic science teachers on science process skills difficult to teach
in Kwara State, Nigeria;

(i) reasons adduced for perceiving science process skills difficult to teach by the upper
basic science teachers in Kwara State, Nigeria;

(iii)  influence of teachers’ years of teaching experience on the perceptions of upper basic
science teachers on science process skills difficult to teach in Kwara State, Nigeria.

Research Questions

The following research questions were raised to guide the conduct of this study.

0] what are the perceptions of upper basic science teachers on science process skills
difficult to teach in Kwara State, Nigeria?;

(iH what are the reasons adduced for perceiving science process skills difficult to teach
by the upper basic science teachers in Kwara State, Nigeria?;

(iii)  do teachers’ years of teaching experience influence the perceptions of upper basic
science teachers on science process skills difficult to teach in Kwara State, Nigeria?;

Research Hypotheses

The following research hypotheses were tested in this study:

HO,: there is no significant difference in the perceptions of upper basic science teachers
and science process skills difficult to teach based on teachers’ years of teaching
experiences in Kwara State, Nigeria.;

HO,: There is no significant difference in the perceptions of upper basic science teachers
and the reasons adduced for perceiving science process skills difficult to teach based
on teachers’ years of teaching experiences in Kwara State, Nigeria.;

Methodology

This study was a descriptive research using survey type. The population for this study
comprised all the public upper basic science teachers in Kwara State, Nigeria. Proportionate,
simple random and purposive sampling techniques were used for selecting sample for this
study. The proportionate, simple random sampling technique was used for selecting the
schools in order to have representation in each of the Senatorial Districts. The instruments
used in this study was a researcher-developed questionnaire entitled “Teachers Perceptions
on difficulty of Science Process Skill (TPSPS)”

The data collected was analyzed using descriptive statistics of the percentage to answer

research questions and inferential statistics of Chi-square analysis to test research
hypotheses.
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Results
Research Question 1: What are the perceptions of upper basic science teachers on
science process skills difficult to teach in Kwara State, Nigeria?

The responses of the respondents to research question one are presented in Table 1. 419
(41.69%) perceived all the fifteen listed science process skills as not difficult to teach, 322
(33.03%) of the sampled upper basic science teachers perceived all fifteen science process
skills as moderately difficult to teach. Also, 196 (19.50%) perceived all the fifteen science
process skills as difficult to teach, while 68 (6.77%) upper basic science teachers sampled
perceived all the fifteen science process skills as very difficult to teach.

Therefore, the findings from Table 1 shows that majority of sampled upper basic science

teachers (58.31%) perceived all the fifteen science process skills difficult to teach, while
(41.69%) perceived science process skills not difficult to teach.
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Table 1
Perceptions of Upper Basic Science Teachers on Science Process Skills Difficult to Teach
S/ ITEMS ND MD D vD d X2, X, Remar
N f k
1. Observing 393 349 233 30 3 31416 782 S
(39.10) (34.70) (23.20) (3.00)
2. Classifying 596 349 45 15 3 90253 782 S
(59.30) (34.70) (4.41) (1.50)
3. Inferring 393 349 233 30 3 31416 782 S
(39.10) (34.70) (23.20) (3.00)
4, Predicting 366 391 218 30 3 32937 782 S
(36.40) (38.90) (21.70) (3.00)
5 Measuring 725 205 45 30 3 12659 782 S
(72.10) (20.40) (4.50) (3.00) 4
6. Communicatin 379 282 192 148 3 123.30 7.82 S
g (37.70) (28.10) (19.10) (14.70
)
7. Control 309 318 364 14 3 31847 782 S
variable (30.70) (31.70) (36.20) (1.40)
8. Interpreting 466 260 206 73 3 30564 782 S
data (46.40) (25.90) (20.50) (7.30)
9. Making 278 480 232 15 3 43473 7.82 S
operational (27.70) (47.8) (23.10) (1.50)
definition
10. Formulating 293 288 263 161 3 45.28 782 S

Hypotheses (29.2) (28.70) (26.20) (16.00
)

11. Experimenting 419 307 250 29 3 32097 7.82 S
(41.70) (30.50) (24.90) (2.90)

12. Counting 584 248 102 71 3 65870 7.82 S
Numbers (58.10) (24.70) (10.10) (7.10)
13. Raising 508 309 101 87 3 47287 782 S
questions (50.5) (30.70) (10.10) (8.70)
14. Manipulative 232 276 305 192 3 29.38 782 S
technique (23.10) (27.50) (30.30) (19.10
)
15. Building 368 405 145 87 3 30064 782 S
Mental Models (36.6) (40.30) (14.40) (8.70)
Cumulative 419 322 196 68 3 27773 7.82 S
(41.7% (32.5% (19.5% (6.7%
) ) ) )

Key: ND (Not Difficult to Teach), MD (Moderately Difficult to Teach), D (Difficult to Teach)
and VD (Very Difficult to Teach).

Research Question 2: What are the reasons adduced for perceiving science process skills
difficult to teach by the upper basic science teachers in Kwara State, Nigeria?

The responses of the upper basic science teachers to research question two are presented in

Table 2, the benchmark considered for the reasons adduced as significant, i.e., Any reason
> 20% was the level of acceptance.
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From the analysis in Table 2, 276 (27.46%) upper basic science teachers adduced the
reasons for perceiving all the listed fifteen science process skills difficult to teach as due to
complexity of the skill, 246 (24.48%) as due to abstractness of the skill. Also, they adduced
lack of practical skills (21.59%), while 186 (18.51%) adduced the reasons for perceiving
science process skills as due to unavailability of laboratory facilities and 80 (7.96%) of the
upper basic science teachers sampled adduced the reasons for perceiving science process
skills as due to the fact that teachers did not train in science process skills during teacher
education.

Therefore, the findings in Table 2 show that the most significant reasons why basic science
teachers in Kwara State had difficulty in teaching science process skills were complexity
(27.46%), abstractness (24.48%) and lack of practical skills (21.59%).

Table 2:Perceptions of Upper Basic Science Teachers on the Reasons Adduced for
Perceiving Science Process Skills Difficult to Teach

S/N ITEMS cs AS LS UF N df x2, Xi:; Remark
1 Observing 55 99 411 274 166 4 40982 949 S
2 Classifying 48 95 417 281 164 4 443.13 949 S
3 Inferring 394 248 217 117 29 4 37987 949 S
4 Predicting 204 410 217 89 85 4 34799 949 S
5 Measuring 353 246 175 173 58 4 23480 949 S
6 Communicating 249 363 176 173 44 4 27167 949 S
7 Controlling 333 296 187 87 102 4 24598 949 S
variable
8 Interpreting 322 159 190 249 85 4 16063 949 S
Data
9 Making 364 276 145 177 43 4 30284 949 S
Operational
definition
10 Formulating 336 220 233 201 15 4 26968 949 S
Hypotheses
11 Experimenting 321 222 189 244 29 4 23094 949 S
12 Counting 348 279 159 177 42 4 27519 949 S
Numbers
13 Raising 277 381 131 174 42 4 34371 949 S
Questions
14 Manipulative 349 221 232 116 87 4 21635 949 S
technique
15 Building mental 176 161 189 261 218 4 31.13 949 S
models
Cumulative 276 246 217 186 80 4 113,29 949 S

(27.5%) (24.5%) (21.6%) (18.5%) (7.9%)

Key: CS (Complexity of Science Process Skill), AS (Abstractness of Science Process Skill), LS
(Lack of Practical Skill), UF (Unavailability of Laboratory Facilities) and TN (Teachers did not
Learn Science Process Skills)

Research Question 3: Do teachers’ years of teaching experience influence the
perceptions of upper basic science teachers on science process skills difficult to teach in
Kwara State, Nigeria?;

Table 3 shows that there is no significant difference in the perceptions of upper basic
science teachers on the difficulty in teaching science process skill based on teaching
experience. The Chi-square value is as follows X2%(6)=x7,,25.28>X5,12.59. Since the

calculated X2 value which is 25.28 is greater than the table X2 value which is 12.59.it
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means that there is no significant difference in the perceptions of upper basic science
teachers on the difficulty in teaching science process skills based on teachers’ years of
teaching experience. The null hypothesis formulated therefore not rejected.

Out of fifteen items considered for the analysis, eleven of the items showed no significant
differences in the perceptions of upper basic science teachers on the difficulty in teaching
science process skills based on teachers’ years of teaching experience. The eleven science
process skills are observing, classifying, inferring, predicting, measuring, controlling variable,
operational definition, formulating hypothesis, experimenting, manipulative technique and
building mental models.

While 4 of the items contributed significantly are: communicating, interpreting data,
counting numbers and raising questions.
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Table 3: Chi-square Analysis on the Perceptions of Upper Basic Science Teachers
on the Difficulty in Teaching Science Process Skills Based on Teachers’
Years of Teaching Experience

S/N ITEM Df X2 XL, Remarks

1. Observing 6 14.11 12.592 NS

2. Classifying 6 16.45 12.592 NS

3. Inferring 6 15.13 12.59 NS

4, Predicting 6 19.13 12.59 NS

5. Measuring 6 21.73 12.59 NS

6. Communicating 6 7.68 12.59 S

7. Controlling 6 15.58 12.59 NS
variables

8. Interpreting data 6 6.02 12.59 S

9. Operational 6 26.65 12.59 NS
definition

10. Formulating 6 56.99 12.59 NS
Hypothesis

11. Experimenting 6 20.08 12.59 NS

12, Counting 6 6.11 12.59 S
Numbers

13. Raising 6 6.89 12.59 S
Questions

14. Manipulative 6 18.38 12.59 NS
Techniques

15. Building Mental 6 40.02 12.59 NS
Models
Cumulative 6 25.28 12.59 NS

Summary of Findings

The finding of this study revealed that upper basic science teachers in Kwara State, Nigeria
perceived science process skills difficult and complexity was the reason adduced for perceiving
SPS difficult to teach.

Discussion

Findings from the study revealed that the analysis of the results revealed that science process
skills were perceived difficult to teach by upper basic science teachers. The perceptions of the
teachers also varied due to the low capability to teach science process skills. This shows that
upper basic science teachers understand the science process skills and they should not relent
on the method used in teaching the skills. This finding is in line with Ogunkola and Samuel
(2011) who found that there was no significant difference in the perceptions of difficult science
topics based on gender.

Findings reveal that, the most frequent reasons given by upper basic science teachers for
perceiving science process skills difficult to teach include: Complexity of science process skills,
Abstractness of science process skills, Lack of practical skills. This finding is in agreement with
Harlen (1999) who found that at different stages, the challenges of science process skills are
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due to its complexity in nature, abstractness, minimal attention to practical methods and
science teachers’ specialization.

Conclusion

From the findings and discussions, the following conclusions were arrived at;

Majority of the upper basic science teachers in Kwara State, Nigeria perceived science process
skills difficult to teach.

Complexity, abstractness of SPS and lack of practical skills make it difficult for teachers to
teach.

Teachers’ perceptions of the difficulty in teaching science process skills were independent of
teachers’ years of teaching experience.

Reasons adduced for the difficulty in teaching science process skills varied based on experience.

Recommendations

(i) Teachers need to pay more attention to difficulty in teaching of science process skills for
an in-depth understanding so that teaching Science Process Skills would not remain a
herculean task.

(i) The upper basic science teachers should be equipped with mental cognitive tools such
as study technology so as to enable them to carries out effective teaching of the skill
and this could reduce the reasons for perceiving the skills difficult, especially complexity,
which has the highest percentage, among others.

(iii)  Upper basic science teachers in Kwara State should strive to update their knowledge of
science teaching and improve their pedagogical skills by attending seminars/workshops
and in-service training organized by professional bodies.
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Abstract

Mathematical achievement is an end result of teaching and learning at the basic levels of
schooling. A student is expected to have at least a credit pass in Mathematics to proceed to
higher levels of education. To contribute meaningfully to a rapidly changing world of
technological advancement mathematical knowledge is very vital. Over the years it has been a
source of concern to stakeholders in the education industry that students have low interest and
achievement in mathematics. Hence, research is always ongoing on ways and methods for
combating and reversing this problem. Mathematical creativity and Teacher enthusiasm are two
constructs that have been examined independently in relation to mathematical achievement in
developed countries. Nevertheless, studies that link mathematical creativity to teacher
enthusiasm have not been explored. In addition, studies on the area of mathematical creativity
have not been seen particularly in the area of secondary school education in Nigeria, where
mathematical achievement has seen a steady decline. This study seeks to examine the
relationship that exists between mathematical creativity, teacher enthusiasm and mathematical
achievement of students at the senior secondary level in Federal Unity Colleges in North-Central
Nigeria using structural equation modeling. Measurement items, which comprise of a self-report
questionnaire for teacher enthusiasm (TEN), tests for Mathematical Creativity (MC) and test for
Mathematical Achievement (MA) were administered to 2041 students in senior secondary
sections in Federal Unity Colleges in North Central Nigeria. Exploratory and confirmatory
analyses were carried out using the Analysis of moment structure (AMOS) tool. The findings of
the study showed that MC had a total mediating effect on TEN to MA, while the direct
relationship between TEN and MA had an infinitesimal coefficient weight. This study contributes
to the growing research on the need for Mathematical creativity in our classroom and its effect
on students’ mathematical achievement and teacher enthusiasm.

Introduction

Mathematics is a core subject offered by students all over the world at the basic levels of
education. Without a credit pass in mathematics, a student will find it difficult to proceed to
tertiary education. A disconnect seems to exists between mathematics as taught in the
classroom and the mathematics needed for everyday life. Teaching strategies and
methodologies used in teaching mathematics in our schools mostly do not encourage our
students to think independently (Mann, 2005). This makes students develop fear and anxiety
towards mathematics as a subject, leading to loss of interest, and hinders their achievement in
Mathematics. This is a source of concern to all stakeholders in the education sector; hence, the
continuous research on strategies to combat this phenomenon. In the twenty-first century, skills
such as creativity have been advocated as necessary for students to be able to contribute
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meaningfully to technological development in the larger society beyond the classroom (Plucker
& Esping, 2015).

Students often describe mathematics as a rigid subject that gives few opportunities for them to
think and express themselves. Their perceptions about mathematics are connected to their
mathematics teachers and their mode of instruction (Kunter et al, 2011). Students rated
enthusiasm as very important when they were asked to list characteristics they felt were
necessary for their teachers to be highly effective (Keller et al, 2013). Teacher enthusiasm is
said to foster students learning and motivation. From previous research on teacher enthusiasm,
there has been a call for studies with regard to mediators or moderators that influence the
relationship between teacher enthusiasm and student achievement in order to determine the
effects as well as the direction of causation (Keller et al, 2016).

In this study, mathematical creativity is proposed as a mediator between teacher enthusiasm
and mathematical achievement based on the premise that enthusiastic teachers are more likely
to foster theirstudent's mathematical creativity and their mathematical achievement in the end.

The present study aims at exploring the effect of mathematical creativity on teacher enthusiasm
and mathematical achievement of students in federal unity college, north-centralNigeria. Based
on this theoretical framework the study posits that (i) teacher enthusiasm has a significant
relationship with the mathematics creativity of students (ii) mathematical creativity of students
mediates the relationship between teacher enthusiasm and mathematical achievement of
students.

Theoretical Background

Teacher enthusiasm is described in instruction as lively nonverbal behaviours that show the
excitement and joy of a teacher in teaching a particular subject (Keller et al, 2016). From prior
research carried out particularly at the tertiary level, students opined that enthusiastic teachers
encouraged their students to participate actively in class, which motivated them to learn
(Freudenberg &Samarkovski, 2014). The enthusiasm of a Teacher can spread to students and
ignite their interest in the subject area leading to students’ achievement. An enthusiastic
teacher is expected to be an effective teacher with in-depth knowledge of the requisite subject
area (Freudenberg &Samarkovski, 2014). The mathematical creativity of students is defined as
the process of forming new questions that that would result in a novel, insightful and useful
solutions to a problem (Shirki, 2010). At the schoollevel, mathematical creativity is usually
identified with problem posing or problem-solving (Posamentier, Smith &Stepelman, 2010). To
develop students who are mathematically creative, mathematics teachers have a vital role to
play the creative mathematics experiences of the teachers themselves and their beliefs about
creativity would determine how much effort they would put into creative mathematical activities
in their classrooms for the development of mathematical thinking of their students (Sinitsky,
2008).

Social cognitive theories and the systems theory of creativity provide a theoretical framework
for how enthusiastic teaching and creativity of the students could be related towards the better
mathematical achievement of students(Starko, 2005; Frenzel et al,2009; Gras, Bordoy,
Ballesta&Berna,2010; Pekrun et (,2009). Empirical evidence supports the relationship between
teacher enthusiasm and students learning (Aschenbrener, 2008) other studies have discovered
the relationshipbetween mathematical creativity and mathematical achievement (Mann, 2005;
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Lev & Leikin, 2013). However, there is a lack of empirical evidence documenting relationships
between teachers’ enthusiasm and mathematical creativity of the students and between teacher
enthusiasm, mathematical creativity, and mathematical achievement.

Methodology

A quantitative non-experimental causal-comparative research design was adopted for this
study. The use of this design is supported by the assertion that a substantial proportion of
quantitative educational research is non-experimental because many important variables of
interest in educational research cannot be manipulated (Belli, 2008). The study depicts a
complex causal model of direct and indirect causal relationship between teacher enthusiasm,
mathematical creativity, and mathematical achievement. Students in the first year of Senior
Secondary School (SS1) in Federal Unity Schools in North Central Nigeria, represent the
population used in this study. 2041 students from 12 secondary schools participated in the
study. These schools all fall within the North Central Zone of Nigeria. The age of the students
ranges from 12 years to 19 years with an average age of 14 years. Summary of the research
instruments is presented in Table 1.

Table 1: Description of the Research Instruments

Construct and Sources Description

Mathematical Creativity (Adapted 1 convergent thinking question and 4 divergent
questions from mathematics thinking questions requiring multiple solutions
creativity scale Akgul,2016)
My teacher maintains eye contact with us while
teaching
My teacher’s facial expression while teaching is
pleasant

) My teacher demonstrates with hand gesture while
Teacher Enthusiasm (Adapted from  teaching

enthusiasm awareness

index)(Gabryé-Barker, 2014) My teacher does not read directly from notes or

books while teaching

My teacher is active and excited about what is
being taught
My teacher immediately notices when we stop
paying attention
Mathematical Achievement (Adopted 10 questions on number and numeration,8
questions from past question papers questions on algebraic processes and 2 questions
of NECO& WAEC examinations on geometry
councils.)

A pilot test on the instruments was carried out to obtain the reliability of the instruments. A 5-
point Likert scale was used for the questionnaire items. Two tests were used: the mathematics
achievement test and the mathematical creativity test. The mathematical creativity test included
one convergent and four divergent open-ended multiple-solution mathematical tasks, in which
the students were asked to, provide multiple solutions which were different from each other;
and different from the answers given by their peers.
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Mathematical achievement as used in this study was measured using the students’ results in
standardized questions set by the external examination bodies National Examinations Council
(NECO) and West African Examinations Council (WAEC) in Nigeria. Each student was given 50-
minutes, and 30-minutes to complete the mathematical creativity test, and the mathematical
achievement test respectively. All statistical analyses were conducted with a significance level of
0.05. In order to evaluate the measurement and structural model, the analysis of the moment
structure (AMOS) tool version 18 was used. Metrics of evaluation include the comparative fit
indices (CFI), the goodness of fit indices (CMIN/DF), and the root mean square error of
approximation (RMSEA). These metrics are the generally utilized metrics for evaluating the
structural model.

Result and Analysis

The technique utilized to address missing data in the data collection was the Missing Completely
At Random (MCAR) technique. This technique provided a baseline for data imputation and the
data collection satisfied the conditions for data input. A descriptive statistic of the data is shown
in Table 3. The responses on the Teacher Enthusiasm (TEN) questionnaire showed a higher
mean-score when compared to the mean score of the mathematical creativity test (MCT).
However, most items in the TENwere negatively skewed relative to the MCT item skewness.
The reliability of the teacher enthusiasm and mathematical creativity test (MCT) items were
observed to be 0.779 and 0.6113 respectively. One item in the MCT was observed to negatively
affect the reliability scale during the exploratory factor analysis. Further evaluation of this
observation was performed during the structural analysis.

Table 2: Descriptive Statistics

N Minimum  Maximu Mean Std. Varianc Skewness Kurtosis
m Deviatio e
Items n
Statistic  Statistic Statistic  Statisti  Statistic  Statistic  Statisti Std. Statist  Std. Error
C ¢ Error ic

TEN1 2041 1 11 3.665 1.2299 1.513 -0.678 0.054 0.247 0.108
TEN2 2041 1 5 3.659 1.1341 1.286 -0.802 0.054 0.015 0.108
TEN3 2041 1 5 4 1.0493 1.101 -1.234 0.054 1.107 0.108
TEN4 2041 1 5 3.952 1.0486 1.1 -1.158 0.054 1.036 0.108
TEN5S 2041 1 5 4.047 1.1274 1.271 -1.327 0.054 1.07 0.108
MCTI1 2041 1 5 1.643 0.9482 0.899 1.127 0.054 0.037 0.108
MCTI2 2041 1 5 1.974 1.2638 1.597 1.083 0.054 - 0.108

0.075
MCTI3 2041 1 74 3.535 1.9756 3.903 22.064 0.054 793.1 0.108

1
MCTI4 2041 1 5 2.307 1.5525 241 0.65 0.054 -1.21 0.108
MCTI5 2041 1 5 1.332 0.7864 0.618 2.84 0.054 8.152 0.108

Using the thumb rule for the goodness of fit indices as defined in Hair et al (2010) the proposed
structural model was evaluated. The result, as shown in Table 4, revealed that the proposed
model satisfies the goodness of fit indices thumb rule. Based on this observed result, the
structural model, as shown in Figure 2, was developed. The standardized regression weight,
with coefficient of 0.04, showed a statistically insignificant direct relationship between teacher
enthusiasm (TEN) and mathematical achievement (MAT). However, a statistically significant
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relationship was observed between teacher enthusiasm and mathematical achievement through
mathematical creativity. The observed standardized regression weight for the significant
relationship (TEN to MAT through MCT) was 0.49. Generally, a factor loading lesser than 0.3 is
considered poor in a structural model (Hair et al, 2010). As shown in Figure 2, two items, MCT
item-1 and item-3, are lower than 0.3. The authors observed that deleting the item from the
model made no significant impact on the overall outcome of the model. Thus, the items were
kept in the structural model. The factor loading of other items remains above the 0.3
benchmarks. This further suggests that the model has a good fit.

Table 3: Measurement Model evaluation

Indices Thumb rule (N>=250, Obtained result
m<=30)
CMIN/DF =3.000 1. 830
CFI =0.920 0.990
RMSEA =0.070 0.020
? 45 ? 37 b8 ? 32
TEN3| [TEN2 [TEN4|

12 CT-

Figure 2: Structural Model for TEN, MCT and MAT Relationship

Discussion

Leveraging the theoretical supposition from studies on the relationship between mathematical
achievement and Mathematical creativity, this study asserts that mathematical creativity (MC)
can mediate the effect of Teacher enthusiasm (TEN) on mathematical achievement (MA). This
underlying assumption is further established in this study. The result presented in Table 4
shows that the suggested relationship among the observable variables; MA, MC, and TEN, can
be structurally modelled to reveal either causation or indirect relationship. From the result
shown in Figure 2, there was no direct relationship between Teacher enthusiasm and
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mathematical achievement of students in Federal Unity Colleges in North-Central Nigeria. This
observation contrasts observation in existing studies, as further highlighted. However, the
converse was observed for the indirect relationship through mathematical creativity. MC
provided a complete mediation in the relationship between the TEN and MA. This further
suggests that the integration of creativity into mathematics in public schools in North-Central
Nigeria could be a potential approach to enhancing Mathematical achievement of students.

The observation from this study supports the findings from previous studies, such as Nami et al
(2014), where creativity was asserted to influence mathematical achievement. Furthermore, the
result supports the assertion in Mann (2005) where a significant relationship between creativity
and achievement was found. However, the result contrasts the finding in Kunter et al (2008)
where teachers’ enthusiasm had a significant relationship with higher quality instructional
behaviour. Although in the review of previous research on the relationship between teacher
enthusiasm and academic achievement by Keller et al (2016) they discovered that research
outcomes about the relationship between teacher enthusiasm and academic achievement was
mixed, some studies found positive effects while others found no significant effect. In summary,
the current study attempted to explore the relationship between mathematical achievement,
mathematical creativity, and Teacher enthusiasm. Unlike other studies, this study utilized
structural equation modeling approach to validate the theoretical underpinning and discovered
the mediating effect of mathematical creativity on the relationship between mathematical
achievement and teacher enthusiasm. The use of structural equation modeling presents a logic
for extracting causal relationships among observable variables. Though Mathematical Creativity
cannot be affirmed to be a causal factor for Mathematical Achievement, it can be stated that
the incorporation of Mathematical creativity into our classrooms would be a measure for
enhancing MA. This is necessary for most developing nations, particularly in North Central
Nigeria where the decline in MA presents a major problem for educators. If the critical thinking
skills and problem-solving abilities of the students are fostered, it will help learners to
understand and actively participate in today's global perspectives and dynamics. The concept of
mathematical creativity can be contextually designed to fit into the existing national curriculum
without discarding the existing curriculum. In addition, a learner-centered method of teaching
with enthusiastic teaching being encouraged should be used. Furthermore, the relationship
observed in this study can be enhanced. Whilst in this study, the mathematical achievement
test was based on uncategorized mathematical questions; another approach would be to
categorize the mathematical test items into a group of knowledge-areas in mathematics, which
can be used to create a robust construct for mathematical achievement. The construct; Teacher
enthusiasm, could also be considered from both the perception of the students and a
questionnaire for the teachers as well.
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Abstract

This paper assessed science teachers’ level of awareness on laboratory management techniques
/n Federal Capital Territory (FCT) senior secondary schools, Abuja. Survey research design was
adopted for the study. A sample of 320 were selected from the population of 1,896 science
teachers using simple random sampling technique. Three research questions and two null
hypotheses guided the study. A structured questionnaire made up of 20 items was used for
data collection. The questionnaire was validated by experts in Science Education and a
reliability index of 0.96 was obtained using Cronbach Alpha. Finding of the study revealed that
science teachers in FCT have high level of awareness on laboratory management techniques in
the areas of ordering, stocking and maintenance of materials while they have low level of
awareness on laboratory safety measure. It was also found that male science teachers have
higher level of awareness than their female counterparts. Based on the findings, it was
recommended among others that science teachers should be exposed to conferences,
workshops and seminars to enable them improve on their knowledge of laboratory
management techniques.

Keywords: Assessment, awareness, laboratory management techniques, Science Teachers

Introduction

This is a scientific era where it is expected that everyone would directly or indirectly be
influenced by scientific discoveries. Therefore, across the world, science is increasingly being
recognized as a subject of life-long utility (Iftekhar, 2013). The success or otherwise of teaching
and learning of science depends on several factors among which are the availability of
functional laboratory, scientific equipment and the ability of the science teacher to properly
manage human and material resources in the laboratory. However, successful teaching and
learning of science cannot be achieved without Information and Communication Technologies
(ICTs) through the use of manipulating tools, equipment and machines in a functional
laboratory setting. A laboratory is a room or building equipped and set apart for practical or
experimental studies to take place (Omiko, 2015).

A science laboratory is facility that provides controlled condition in which scientific or
technological research, experiments and measurement may be performed. A science laboratory
may not be only confined to a room with a sink and fitting for experiments but rather, any place
in the field, stream near school, garden or workshop equipped and set aside for the function it
is intended to serve (Adams & Salome, 2014). The knowledge of laboratory management is
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essential for the correct use of science buildings, installations, machinery and equipment, as
well as an economical use of energy, water and other materials in the laboratory. Therefore,
science laboratory is very essential in science teaching and places a demand on science
teachers to be properly aware of how to manage laboratory effectively.

Science laboratory management is the effective utilization of human and material resources
towards achieving the objectives of setting up the place (Samba & Eriba, 2011). It is regarded
as those complex activities that involve planning, organization, coordination of equipment and
activities in a manner conducive to scientific investigation. Paul (2008) posited that effective
laboratory management techniques is a learned skill which involves regular meetings and
delegating responsibilities to laboratory staff. Ezeano and Ezeudu (2013) opined that Laboratory
management which teachers and technical staff are exposed to include ordering of equipment,
storage of materials, safety and maintenance. The management of school laboratory requires
the services of qualified science teachers. A science teacher is someone who teaches the
principles of different areas of science to students, helps them conduct experiment using the
equipment and facilities in the laboratory. The science teacher as a resource manager must
train his students in the correct techniques of handling materials, tools and equipment
(Muhammad, 2016).

However, some science teachers do not have proper awareness of laboratory management. The
major problems facing the teaching and learning of science is connected with the management
of available laboratory resources, inability to appropriately manage laboratory resource is a sign
of poor management (Muhammad, 2017). The problem then, is to what extent are science
teachers aware of laboratory management techniques. Therefore, this study is set to assess
science teachers’ level of awareness of laboratory management techniques in FCT senior
secondary schools, Abuja. It is against this background that this study seeks to assess science
teachers’ level of awareness of laboratory management in senior secondary schools in the
Federal Capital Territory, Abuja.

Aim and Objectives of the Study

The aim of this study is to find out science teachers’ level of awareness on laboratory
management techniques in FCT senior secondary schools, Abuja. The following specific
objectives are formulated to guide the study to:

() Determine science teachers’ level of awareness on laboratory management techniques
in FCT senior secondary schools, Abuja.

(i) Find out the difference between male and female science teachers’ level of awareness
on laboratory management techniques in FCT, Abuja.

(iii)  Investigate the difference in the level of awareness on laboratory management
techniques between science teachers in urban and rural schools of FCT, Abuja.

Research Questions

The following questions are raised to guide the study:

() To what level are science teachers aware of laboratory management techniques in

FCT senior secondary schools, Abuja?

(i) What is the difference between male and female science teachers’ level of awareness on
laboratory management techniques in FCT senior secondary schools, Abuja?
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(iii)  What is the difference in the level of awareness on laboratory management techniques
between science teachers in urban and rural schools of FCT, Abuja?

Hypotheses

The following null hypotheses were formulated and tested at 0.05 level of significance

HO,: There is no significant difference between male and female science teachers’ level of
awareness on laboratory management techniques in senior secondary schools in FCT, Abuja.
HO,: There is no significant difference in the level of awareness on laboratory management
techniques between science teachers in urban and rural schools of FCT, Abuja.

Methodology

The study adopted research survey design. According to Nworgu (2015), a survey research
design is the one that describes the present status of circumstances or phenomena. The
population of the study consisted of all Science Teachers in public senior secondary schools in
the six Area Councils of FCT, Abuja. The total number of Science Teachers in FCT, Abuja is
1896 (FCT-SEB, 2018). The sample of the study is 320 Science Teachers selected using simple
random sampling technique. This comprised 182 males and 138 females as well as 194 in urban
and 126 in rural schools. The sample was determined using Krejcie and Morgan table for
determining sample size from a population (Krejcie & Morgan, 1970).

The instrument used for data collection was a structured questionnaire on 5-point rating scale
with response options of Not Aware, Slightly Aware, Somewhat Aware, Moderately Aware and
Extremely Aware with the weighing of 1, 2, 3, 4, and 5 respectively. In order to take decision as
remark, real limits of number was used to indicate the level of awareness with numerical values
of 0.5 — 1.49 as Not Aware, 1.5 — 2.49 Moderately Aware, 2.5 — 3.49 Aware, 3.50 — 4.49
Extremely Aware and 4.5 — 5.00 as Very Extremely Aware. The instrument was validated by
three experts in Science Education. A pilot study was conducted on 40 Science Teachers. The
data collected were analyzed using Cronbach Alpha coefficient and the reliability coefficient
obtained was 0.96 which shows that the research instrument is appropriate for the study. The
questionnaire was administered and collected by researcher and research assistant. Data
collected were analyzed using mean, standard deviation and the hypotheses were tested using
t-test.

Results
Table 1: Science Teachers’ level of awareness on laboratory management
techniques
S/N  Items Description ; SD Response
1 Checking for production and expiring dates of reagents 3.27 0.73 High

or chemicals upon delivery

2  Ensuring that the reagents and other materials requested for are 3.03  0.68 High
appropriately supplied

3 Checking for and rejecting fake laboratory equipment/reagents  3.50 0.61 High

4 Proper recording of items or materials supplied 3.47 0.64 High

5 Awareness of priority placed on items that are ordered 293 0.82 Low

6 The standard work space required by each student in the 3.18 0.67 High
laboratory

7  Serial arrangement of workbenches allows for free movement 3.70 0.59 High
and supervision of experiments

8 Stock book is kept in the laboratory 3.16 0.68 Low

9 Accidents and emergencies are recorded in accidents and 250 0.76 Low
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first aid book kept in the laboratory

10 Awareness of how to clean spill toxic acids on the skin to 3.63 0.65 High
avoid chemical burn

11 Labeling of reagents or chemicals with name, 3.21 0.73 High
formular and date

12 Light objects that are not frequently used are stored on the 2.08 091 Low
top level of shelves in laboratory

13 Storage of chemicals by families with incompatible 4.16 0.49 High
chemicals separated from each other

14 Proper disposal of glassware and used-up chemicals 3.97 0.50 High

15 Damages and breakages book is kept for day to day running 2.85 0.84 Low

of laboratory
16 Checking the glassware for cracks and chips each time you use it 2.57 0.80 High

17 Regular checking and servicing of gas and water main tap 3.82 0.53 High
18 Proper orientation/alignment of laboratory reduces wind and 3.76 0.60 Low
enhances visibility in work place
19 The procedures involved in using a Bunsen burner to heat 2.16 0.88 High
H,0 in a beaker
20 Administration of first aid treatment to a student who is cut by 291 0.77 High

broken glassware
Grand Mean 3.19 0.69 High

From the table, science teacher responses on laboratory management techniques show that
thirteen (13) out of the twenty (20) items in the instrument pertaining to laboratory
management have their mean rating above 3.00. This implies that science teachers have high
level of awareness of laboratory management. Conversely, the respondents have low mean
scores on the remaining seven (7) items. This indicates that science teachers have low level of
awareness of safety aspect of laboratory management.

HO,: There is no significant difference between male and female science teachers’ level of
awareness on laboratory management techniques.

Table 2: t-test Analysis of differences between male and female science teachers’
level of awareness on laboratory management techniques

Variable N Mean SD dar t-cal P-
value
Male 182 33.91 7.934

318 4,92
.00
Female 138 29.95 5.946

Table 2 shows t-cal=4.92, df (318), P<.0.05. this meant that P <0.05, therefore the null
hypothesis that there is no significant difference between male and female science teachers
level of on laboratory management techniques is rejected. There is actually significant
difference.

Table 3: t-test Analysis of the difference in the level of awareness on laboratory
management techniques between science teachers in urban and rural
schools

Variable N Mean SD df t sig

Urban 194 35.162 7.397
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318 8.011 .000
Rural 126 28.698 6.483

Table 3 indicates t=8.011, df=318 and p=0.000. Since p < 0.05, HO, was rejected. Therefore,
there is significant difference in location on science teachers’ level of awareness on laboratory
management.

Discussion

The result of the findings revealed that science teachers in FCT have high level of awareness on
laboratory management in the areas of ordering, stocking and maintenance of laboratory
equipment. The finding agrees with earlier studies conducted by Ezeano and Ezeudu (2013),
that Chemistry Teachers apply laboratory management skills of storage and maintenance of
equipment to a reasonable extent. This is also in line with the finding of Udu (2010) that
Science Teachers in Ebony State utilized laboratory management skills in the area of
maintenance of equipment to appreciable extent. This implies that Science Teachers in FCT
have demonstrated similar level of awareness in the ordering, stocking and maintenance of
laboratory equipment and organize the laboratories for effective teaching and learning of
science.

The finding of this study also revealed that Science Teachers in FCT have low level of
awareness of safety aspect of laboratory as shown in table 1. This agrees with the result of
Akubuo and Eze (2007) that teachers are not sufficiently skilled in the area of safety. This
implies that Science Teachers in FCT are deficient in a number of safety management
techniques put in place in the laboratory to guarantee safety of life and longevity of equipment.
This is also in agreement with the finding of Achufusi and Ezenduka (2017) that safety
equipment is lacking in most biology laboratories, thus limiting the implementation of safety
practices to a great extent.

Furthermore, the study found that there is significant difference between male and female
science teachers’ level of awareness on laboratory management techniques in favor of the male
as shown in table 2. The finding is line with that of Udu (2010) which revealed that the male
science teachers in Ebonyi State utilized laboratory management skills more than their female
counterparts. This implies that gender accounts for differences in science teachers’ level of
awareness of laboratory management. The finding also agrees with Ibe, Adah and Ihhejiamaizu
(2013) who asserted that gender influences teachers’ level of competency in the usage and
management of laboratory apparatus. This ought not to be so because both teachers passed
through teacher education during pre-service training and are exposed to similar training
experiences in the institutions.

It was also found that there is significant difference in science teachers’ level of awareness of
laboratory management based on school location as indicated in table 3. This implies that
science teachers in urban schools have higher level of awareness of laboratory management
than those in rural schools of FCT, Abuja. The finding is in agreement with that of Ibe, Adah
and Ihhejiamaizu (2013) that Chemistry Teachers in urban schools recorded higher mean
achievement in identification of the commonly used pieces of laboratory apparatus than those
in rural schools. This is an indication that science teachers in rural schools of FCT, Abuja are still
lagging behind in terms of laboratory management.
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Conclusion

The study which assessed science teachers’ level of awareness of laboratory management
revealed that science teachers in FCT have high level of awareness of laboratory management
in the areas of ordering, stocking and maintenance of laboratory equipment but they have low
level of awareness of laboratory safety, and the male and urban science teachers have higher
level of awareness of laboratory management than the female and rural science teachers.

Recommendations

Based on the findings of this study, the following recommendations are made:

(M Science teachers should be exposed to conferences, workshops and seminars to enable
them improve on their knowledge of laboratory safety

(i) Science teachers especially those in rural schools should be involved in routine retraining
and symposia on science laboratory management for effective teaching of science.

(iii)  There should be regular in-service training for science teachers by team of Inspectorate
and Ministry of education to ensure quality science teaching in schools.
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Abstract

This study assessed availability, adequacy and use of high-tech assistive technologies in special
education schools in North West Nigeria. The study used descriptive survey method to sought
data from 120 teachers who were drawn using simple random sampling technique from
teachers of students with physical disabilities. Four research questions were raised to guide the
study. Researchers designed questionnaire and observation checklist were used to collect data.
The two instruments were subjected to expert assessment for face and content validity check.
The reliability of the instruments were established through pilot study using 20 teachers from
two special needs schools within the study area, but not part of the sampled schools. The
reliability values of 0.80 and 0.74 were obtained for the questionnaire and Checklist using
Cronbach Alpha formula and Cohen’s Kappa inter-rater reliability formula. The data collected
were analysed using percentage, mean and standard deviation. The findings revealed that high-
tech assistive technologies were not adequately available in special education schools. The few
available assistive devices were not adequate. However, special education teachers do not use
the available high-tech assistive devices to teach students with physical disabilities. It was
recommended among other things that both the federal and state governments should improve
on funding special educationso as to ensure that the necessary assistive devices are made
available in special education schools.

Key Words: Availability, Adequacy, Utilization, High-tech, Assistive Technology, Special
Education

Introduction

Education is accepted globally as the cornerstone for the advancement of individuals and for
national development. For this reasons Nigeria as a nation has emphasised in its National Policy
on Education that every child irrespective of location, social, economic or physical
characteristics must receive basic education (FRN, 2004). In order to provide efficient and
productive education for the citizens, especially in this era of technological advancement,
education in all regards need to be integrated with technology that can improve performance
capabilities, encourage students’ participation in instructional activities and facilitate their overall
academic achievement. Thus, technology integration in education encompasses hardware and
software applications deeply rooted in Information and Communication Technology (ICT).

Information and Communication Technology cut across wide range of computerised and
electronic technologies used in the acquisition, processing, transmission, and storage of
information (Adebisi, 2014). Advancement in ICT, its acceptance and use in education is indeed
promising.Increasing involvement of ICT in education is bringing changes to the way teachers
teach and learners learn. Information and Communication-based Technology is facilitating the
growth of special education technology in Nigeria (Felicia, Sharif, Wong & Marriappan,
2014).Implementation of new teaching and learning tools, especially within the scope of special
education is a blessing at the right time. Hence, the use of appropriate technological tools,
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devices, equipment, and gadgets in the classroom is significant to facilitating effective teaching
and learning, which in turn will enhance positive performance and achievement of both
instructors and learners. Thus, teacher’s ability to integrate technology, pedagogy, and content
in his/her classroom is paramount to a successful teaching and learning process.

The term Special education according to the National Policy on Education (2004) is "a
customized education programme, designed to meet the unique needs of persons with special
needs that the general education programme cannot provide". As a means for meeting special
education needs, it is concerned with the elimination of barriers to educational participation.
This involves setting the right place with appropriate technologies. Because of the support
technologies offered to individuals with disabilities, they are addressed as assistive technology.

In recent years, the concept of assistive technology has emerged to dominate the field of
special education. Assistive Technology encompasses any item, piece of equipment or system
that helps a child with disability bypass, work around or compensate for the areas of difficulties
(Raskind, 2009). Assistive technologies differ widely in quality and effectiveness. Today,
different assistive technologies (low-tech, mid-tech and high-tech) are used to provide
individuals with disabilities with educational opportunities, bringing out the cognitive potential in
them, while enabling the curricula and teachers to achieve their objectives and enable the
students with disabilities to participate in the learning process.

Students with disabilities connotes persons who have long-time physical, mental, emotional, or
sensory impairments, whose interaction with the different attitudinal and environmental barriers
prevent them from full and or effective performance within the classroomon an equal basis with
others (Convention on the Rights of Persons with Disabilities, 2016). Students with physical
disabilities are just a segment of students with disabilities. Students with physical disabilities are
faced with abnormality or loss of function of physical structure. Thus, physical disability whether
partial or total loss of ability, reduces the ability of the students to learn freely. Visual
impairment, speech impairment, hearing impairment, and mobility limitation are the most
common physical challenges found in special needs schools in Nigeria (Adebisi, 2014).United
Nations International Children's Emergency Fund and World Health Organization joint report
(UNICEF &WHO, 2015) acclaimed the need for the implementation of technology to support
them in their functional deficits and to assist them access instruction and thus learn better.

In Nigeria, the provision of assistive technology in special education is significantly left in the
hand of the government. Consequently upon this, schools in Nigeria experienced infrastructural
decay which has reduced their use in the classroom setting (Shikden, 2015). Notwithstanding
this, it is important to note that the use of assistive technologies to facilitate teaching and
learning activities within the special education ecosystem cannot be over emphasised. This is
because they are considered as students allies capable of enhancing functional capabilities and
encouraging their participation in education. Assistive technology helps students with special
needs to improve their academic achievement. Nevertheless, not all assistive technologies can
offer help to all students with special needs at all time. As students with physical disabilities
progresses in learning, their technological needs also increase (Coleman, 2011). Researchers
noticed that with the current technological development, traditional assistive technologies are
becoming more of crutch than support tools (Rowlands, 2015). Thus, integrating emerging
technologies into special education programmes will not only offer help but increase the
opportunities of students with disabilities to meeting their educational aspirations.
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Because of its potential in improving the living and learning condition of Individuals with
disabilities high-tech assistive technology is becoming popular among families of people with
disabilities and professional (Adedapo, Nwosu, & Ibitoye, 2009). Hence, for the purpose of
facilitating academic achievement of students with physical disabilities in the 21st century,
effective and efficient mobilization and utilization 21 century assistive technologies should not
be compromised.

Although, there is a gradual involvement, acceptance and utilization of new innovation in
Nigeria; it is a mistake to think narrowly about assistive technology in this country (Oyundoyin,
2013).The entire assistive technology spectrum could be obtainable and holds promise for
individuals with disabilities in Nigeria. Even though, there is no records indicating the
widespread use of emerging phenomenon (high tech assistive technologies) in Nigeria, but
index available shows that computers are available for classroom use in special schools.
Findings from earlier researches show that students with disabilities use computers as often as
their abled peers from the conventional schools. Although computers are the technology most
often associated with high tech, there could be many other potentially valuable devices
available in Nigeria. Considering its educational significance, it is therefore important that
availability, adequacyy and utilization of high-tech AT should be the central focus of
stakeholders concerned with development of special education programme in Nigeria.

More so, as an emerging technology, there are still a little quantitative evaluations of their
availability, adequacy, use and performance (Wosu, Charles, & Samuel, 2016). Additionally,
very little is known about special education teachers’ use of high tech AT to perform teaching
tasks in the special school in Nigeria. Therefore, there is the need to conduct an investigative
research so as to assess the level of availability, adequacy and utilization of high technologies
currently in special education programmes for the physically challenged students in special
needs schools in North West Nigeria.

Research Problem

Since the inception of 21 century, individuals increasingly became immersed of technological
changes and innovation; yet the situation in classrooms has not change. The problem of
students domantness fed by a static pedagogical method is as old as the classroom itself.

However, the emphasis of today’s education is student-centred learning which aimed at
developing today’s learner with problem solving skills, critical thinking ability and other skills
necessary for survival beyond the four wall of the classroom. How learners access curriculum is
crucial for the attainment of these current educational demands. For students with physical
disabilities, access to the curriculum will require the use of assistive technologies. Assistive
technology’s Success is best evaluated by how it enables an individual with a disability to
exercise self-determination and greater independence. The technology we used in education in
the past lacked the necessary accessibility features available to guarantee the 21% century
survival skills amidst the strong competition from able bodies. Research findings shows that
despite the adoption of traditional technologies, still many of the students with disabilities in
developing countries like Nigeria were experiencing barriers to their learning. These include
difficulties in reading, writing and reception of information. Physically challenged students
continue to learn under frustrating conditions. This causes drop out of many physically
challenged students from school for street begging. Furthermore, the very few who manage to
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graduate from school certainly do so without necessary skills for survival and as such they
found it difficult to be absorbed by today’s labour market. Additionally, the few that were lucky
to be employed on condition of their status find it difficult to perform on the job because they
weren't adequately trained using today’s technologies. Therefore, providing low technologies is
not enough to meeting the needs of people with disabilities effectively. High-Tech assistive
options were developed to offer the best way of assist to individuals with disabilities to succeed
in the classroom, community, and workplace.

Research in the area of high-tech assistive technology availability and use is relatively narrow
due to it being a relatively new phenomenon in education, the scaring price tag of some of
these life-changing devices as well as slow nature of developing countries like Nigeria to
accepting new innovation. In essence, there are no home-based studies that see the
development and use of high-tech assistive technology for teaching and learning of students in
special schools, even though, some were reported to existed. It is this gap in research and
development that prompt the desire from the researchers to undertake research on the
availability, adequacy and use of high-tech assistive technology in special needs schools in
North West Nigeria.

Research Questions

The following research questions were raised to guide the study.

(i) What are the available high-tech assistive technology for teaching and learning of the
physically challenged students in special education schools in North West Nigeria?

(i) How adequate are the available high-tech assistive technology for effective teaching and
learning of students with physical disabilities in special education schools in North West
Nigeria?

(iii)  How often do teachers make use of the available high-tech assistive technology for the
teaching of physically challenged students in special education schools in North West
Nigeria?

(iv)  What are the major factors that are preventing teachers from effective utilization of
high-tech assistive devices in teaching the physically challenged students in special
education schools in North West Nigeria?

Research Methodology

The research deign adopted for this study is the descriptive survey research method because
the designed made it possible for the researchers to have a broad view from a sample of special
education teachers in the special education schools in order to draw conclusions regarding
availability, adequacy and utilization of high-tech assistive technology.

The population for this study include all teachers of special education schools in North West
Nigeria.There are 354 special education teachers spread across seven public special education
schools in North West Nigeria.The target population for this study comprised of special
education teachers from thecomprehensive special education schools in North West Nigeria.
One hundred and twenty (120) special education teachers were sampled from the population
through simple random sampling technique from three comprehensive special education
schools. The three selected special education schools were Kaduna State Special Education
School, Kaduna, Kebbi State Special Needs School, Birnin-kebbi and Special Education School,
Tudun Maliki Kano.
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Two different instruments were used to collect the required information for the study. The two
instruments used were questionnaire and observation checklist. The questionnaire titled
"Teachers High-Tech Assistive Technology Utilization Questionnaire (THATUQ)”. The
questionnaire has two sections: Section A and Section B. Section A sought information in line
with the respondents’ personal data, including information regarding teaching domain and
gender among others. On the other hand, section B sought relevant information needed to
address the problem under study. It is structured in Likert Scale pattern with options of
Frequently (F) = 5 points, Sometimes (S) = 4, Rarely (R) = 3, Once (O) = 2, and Not at all (N)
= 1, respectively. The checklist titled: “High-Tech Assistive Technology Availability in Special
Education Schools (HATASES)”. The checklist included a list of some of high-tech assistive
devices/software needed for the education of individuals with physical disabilities.HATASES has
provision for name of school as well as location of the school. Additionally, it has provision for
the researcher to assess adequacy of these technologies. The checklist is divided into five
sections: Section A,B,C,D&E which consisted of high-tech assistive devices/software for visual
impairments, hearing impairments, speech impairments, motor impairments, and multiple
impairments, respectively.

The instruments were subjected to expert assessment in order to determine their face and
content validity. Three lecturers from the Department of Educational Technology, Federal
University of Technology, Minna, and two special education experts from Niger State College of
Education, Minna assessed the comprehensiveness, adequacy and clarity of the items.
Corrections and suggestions raised by these experts were effected accordingly in the final
drafted questionnaires. Thereliability of the instruments used were established through pilot
testing with 20 teachers from two special needs schools within the study area, but not part of
the sampled schools. The reliability value of 0.81 was obtained for the questionnaire using
Cronbach Alpha formula and 0.74 was obtained for the checklist using Cohen’s Kappa's inter-
rater reliability formula. The data collected was analysed using descriptive statistics such as
percentage, mean and standard deviation.

3.0 Results
Table 1: Demographic Distribution of Respondents According to Teaching Areas
Teaching Area KSSES KSSNS SESK

F % F % F %
Teachers of Visually Impaired Students (VI) 15 375 10 25 12 30
Teachers of Hearing Impaired Students (HI) 16 40 13 325 10 25
Teachers of Speech Impaired Students (SI) - - 4 10 5 12.5
Teachers of Students with Motor Limitation (ML) - - 6 15 5 12.5
Teachers of Students with Multiple Physical 9 225 7 175 8 20

Impairment (MPI)
Total 40 100 40 100 40 100

Table 1 shows the distribution of the respondents according to teaching domains in the three
sampled schools. It shows that, out of 40 respondents in Kaduna State Special Education
School, 15 (37.5%) are VI teachers, 16 (40%) are HI teachers and 9 (22.5%) are MPI
teachers; Kebbi State Special Needs School (KSSNS) has 10 (25%) VI teachers, 13 (32.5%) HI
teachers, 4 (10%) SI teachers, 6 (15%) MI teachers and 7 (17.5%) MPI teachers; while Special
education School, Tudun Maliki, Kano has 12 (30%) VI teachers, 10 (25%) HI teachers, 5
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(12.5%) SI teachers, 5 (12.5%) ML teachers and 8 (20%) MPI teachers. Cumulatively, there
are 37 (30.8%) VI teachers, 39 (32.5%) HI teachers, 9 (7.5%) SI teachers, 11 (9.2%) ML
teachers and 24 (20%) MPI teachers, respectively.

Research Question 1: What are the available high-tech assistive technology for teaching and
learning of the physically challenged students in special education schools in North West

Nigeria?

Research Question 2: How adequate are the available high-tech assistive technology for
effective teaching and learning of students with physical disabilities in special education schools

in North West Nigeria?

Table 2.1: Teachers Response on Availability and Adequacy of High-Tech Assistive
Devices and Software for Teaching and Learning of the Visually Impaired Students.

SN AT Devices / Software School Available Available Not Decision
and but Not Available
Adequat Adequat
e e
F % F % F %
1 Computer KSSES 3 20 12 80 - - ANA
KSSNS 1 10 10 90 - - ANA
SESK - - 11 91.7 1 8.3 ANA
2 Screen Reader KSSES 2 13 9 60 4 26.7 ANA
KSSNS - - 10 100 - - ANA
SESK 1 8.3 10 834 1 8.3 ANA
3 Optical Character KSSES 5 33.3 8 534 2 13.3 ANA
Recognitions
KSSNS 2 20 6 60 2 20 ANA
SESK 4 334 6 50 2 16.6 ANA
4 Power Braille NoteTaker KSSES 1 6.7 3 20 11 73.3 NA
KSSNS - - 3 30 7 70 NA
SESK 2 16.6 4 334 6 50 NA
5 Descriptive Video Service KSSES - - 1 6.7 14 93.3 NA
KSSNS - - 2 20 8 80 NA
SESK - - 1 8.3 11 91.7 NA
6 Computer Screen KSSES 6 40 8 533 1 6.7 ANA
Manification
KSSNS 3 30 5 50 2 20 ANA
SESK 4 334 7 583 1 8.3 ANA
7 Book Scanner KSSES 1 6.7 5 33 9 60 NA
KSSNS 2 20 7 70 1 10 ANA
SESK 3 25 8 66.7 1 8.3 ANA
8 Zoom Text KSSES - - 8 53.3 7 46.7 ANA
KSSNS 1 10 7 70 2 20 ANA
SESK - - 5 41.7 7 53.8 NA
9 MP3 KSSES 3 20 7 46.7 5 33.3 ANA
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KSSNS 1 10 9 90 - - ANA
SESK 2 16.7 6 50 4 333 ANA
10 Reading Pen KSSES - - 1 6.7 14 93.3 NA
KSSNS 1 10 1 10 8 80 NA
SESK - - 2 16.7 10 83.3 NA

Decision Percentage Score = 50%

From the decision in table 2.1, it can be observed that of all the assistive devices and software
presented, none is adequately available as reported by the respondents. The analysed data
showed that computer and other software (Screen Reader, Zoom Text, Optical Character
Recognition and Magnification software) received higher percentage scores. This showed that
they are available. However, they are not adequate. Other assistive devices including Power
Braille NoteTaker, Descriptive Video service and Reading pen received below 50% scores, which
showed that they are not available. From these results, it can be deduced that most high-tech
assistive devices and software necessary for the teaching and learning of students with visual
impairments in special education schools were not adequately available.

Table 2.2: Teachers Response on the Availability and Adequacy of High-Tech
Assistive Devices and Software for Teaching and Learning of Hearing Impaired
Students.

SN AT Devices / Software School Available Available Not Decision
and but Not Available
Adequat Adequat
e e
F % F % F %
1 FM Amplified System KSSES 3 18.7 5 31.3 8 50 NA
KSSNS 1 7.7 3 23.1 9 69.2 NA
SESK - - 3 30 7 70 NA
2 Audio Loops KSSES 1 6.3 - - 15 93.7 NA
KSSNS - - 2 154 11 84.6 NA
SESK 1 10 1 10 8 80 NA
3 Infrared System KSSES - - - - 16 100 NA
KSSNS - - 3 23.1 10 76.9 NA
SESK - - - - 10 100 NA
4 Telecommunication Device KSSES 2 125 8 50 6 37.5 ANA

for the Deaf

KSSNS 1 77 9 69.2 3 23.1 ANA
SESK - - 2 20 8 80 NA
5 Live Speech Captioning KSSES - - 2 125 14 875 NA
Device
KSSNS 1 77 4 30.8 8 61.5 NA
SESK - - - - 10 100 NA
6 Behind the Air Audio KSSES 4 25 11 688 1 6.2 ANA
Enhancer
KSSNS 1 7.7 7 539 5 38.4 ANA
SESK 2 20 6 60 2 20 ANA
7 In the Air Audio Enhancer KSSES 1 6.3 13 81.2 2 12.5 ANA
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KSSNS 2 154 9 69.2 2 15.4 ANA
SESK - - 8 80 2 20 ANA
8 Mobile Phone KSSES 4 25 9 56.2 3 18.8 ANA
KSSNS 2 154 7 53.8 4 30.8 ANA
SESK 1 10 8 70 2 20 ANA
9 Sign Language Software KSSES 1 6.3 9 56.2 6 37.5 ANA
KSSNS - - 10 769 3 23.1 ANA
SESK - - 2 20 8 80 NA
10  Captioning Television KSSES - - 3 188 13 81.2 NA
KSSNS 1 7.7 1 7.7 11 84.6 NA
SESK - - - - 10 100 NA

Decision Percentage Score = 50%

Table 2.2 showed that out of the 10 high-tech assistive devices/software presented, only three
(in and behind the air audio enhancer and mobile phones) representing (30%) unanimously
received above fifty percent (50%) rating, indicating they are available. However, they are not
adequate. Two of the three special schools representing (71%) had telecommunication device
for the deaf and sign language software that is not adequate. The three schools surveyed
unanimously reported that they did not have high-tech assistive devices like FM amplified
system, audio loops, infrared system, live speech captioning device and captioning television.
Therefore, it can be deduced from these results that the schools do not have most of the high-
tech assistive devices used in teaching and learning of students with hearing impairments.

Table 2.3: Teachers’ Response on the Availability and Adequacy of the High-Tech
Assistive Devices and Software for Teaching and Learning of Speech Impaired
Students.

SN AT Devices / Software School Available Available Not Decision
and but Not Available
Adequat Adequat
e e
F % F % F %
1 Dragon Naturally Speaking KSSNS - - 1 16.7 5 83.3 NA
SESK - - - - 5 100 NA
2 Talking Calculator KSSNS 2 333 4 66.7 - - ANA
SESK 1 20 3 60 1 20 ANA
3 Word Selection Device KSSNS 1 16.7 3 50 2 33.3 ANA
SESK - - 1 20 4 80 NA
4 Speech 4-Good App KSSNS - - 1 16.7 5 83.3 NA
SESK - - 2 40 3 60 NA
5 Computer KSSNS 1 16.7 3 50 2 33.3 ANA
SESK - - 4 80 1 20 ANA
6 Screen Reader KSSNS 1 16.7 5 83.3 - - ANA
SESK 1 20 3 60 1 20 ANA
7 Touch Sensitive pad KSSNS - - 1 16.7 5 83.3 NA
SESK - - - - 5 100 NA
8 Device Using Picture and KSSNS - - - - 5 100 NA
Graphics
SESK - - - - 6 100 NA
9 Selection Switches KSSNS - - 2 333 3 66.7 NA
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SESK - - - - 5 100 NA
10  Talking Dictionary KSSNS - - 5 83.3 - - ANA
SESK - - 4 80 1 20 ANA

Decision Percentage Score = 50%

From Table 2.3, it could be seen that only two schools were used in the analysis. This is
because the other school (KSSES) does not enrol students with speech impairments. Therefore,
there were neither teachers nor equipment available for the teaching and learning of students
with these disabilities. Nevertheless, results in table 4 shows that only talking calculator, screen
reader, computer and talking dictionary were available but not adequate in the sampled
schools. Other assistive devices and software, which include dragon naturally speaking, word
selection device, speech 4-good, touch sensitive pad, device using pictures and graphics and
selection switches received rating of below fifty percent (<50%) scores. Therefore, they are not
available in the sampled schools. Hence, it can be deduced from these results that the schools
do not have most of the high-tech assistive devices used in teaching and learning of students
with speech impairments.

Table 2.4: Teachers Response on the Availability and Adequacy of High-Tech
Assistive Devices and Software for Teaching and Learning of Students with Mobility
Limitation.

SN AT Devices / Software School Available Available Not Decision
and but Not Available
Adequat Adequat
e e
F % F % F %
1 Book Scanner KSSNS 1 143 5 714 1 14.3 ANA
SESK 2 25 4 50 2 25 ANA
2 Power Wheelchair KSSNS - - - - 7 100 NA
SESK 1 125 1 125 6 75 NA
3 Stand Alone Device with KSSNS 1 143 - - 6 85.7 NA
Remote Control
SESK 1 125 2 25 5 62.5 NA
4 Computer KSSNS 2 28,6 4 57.1 1 14.3 ANA
SESK 1 125 5 625 2 25 ANA
5 Mouth Stick KSSNS - - - - 7 100 NA
SESK - - 1 125 7 87.5 NA
6 Speech Recognition KSSNS - - 4 57.1 3 429 ANA
SESK 1 125 5 62.5 2 25 ANA
7 Portable Digital Assistant KSSNS 1 14.3 - - 6 85.7 NA
SESK - - - - 8 100 NA
8 Mobile Phone KSSNS - - 6 85.7 1 14.3 ANA
SESK 1 125 6 75 1 12.5 ANA
9 Infrared Technology KSSNS - - 4 571 3 42.9 ANA
SESK - - - - 8 100 NA
10 Internet Service KSSNS 4 57.1 2 286 1 14.3 AA
SESK 2 25 1 125 6 62.5 ANA

Decision Percentage Score = 50%
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From Table 2.4, it could be observed that only two schools were used in the analysis. This is
because the other school (KSSES) does not enrol students with mobility impairments.
Therefore, there were neither teachers nor equipment available for the teaching and learning of
students with these disabilities. However, results in table 4 shows that only book scanner,
computer, speech recognition software and mobile phones received slightly above (50%) scores
which showed that they are not adequately available in the sampled schools. Other assistive
devices and services (power wheelchair, standalone device with remote control, mouth stick,
portable digital assistant, infrared technology and internet service) constituting (60%) of the
high-tech assistive devices for motor impaired, were reported not available with scores of above
fifty percent (50%). Therefore, it can be deduced from these results that the schools do not
have most of the high-tech assistive devices used in teaching and learning of students with
motor impairments.
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Table 2.5: Teachers Response on the Availability and Adequacy of the High-Tech
Assistive Devices and Software for Teaching and Learning of Students with Multiple
Physical Disabilities.

SN AT Devices / Software School Available Available Not Decision
and but Not Available
Adequat Adequat
e e
F % F % F %
1 Mouth Control Stick KSSES - - 1 11.1 8 88.9 NA
KSSNS - - - - 4 100 NA
SESK - - 2 40 3 60 NA
2 Adaptive Keyboard KSSES 1 11.1 5 55,6 3 33.3 ANA
KSSNS - - 4 100 - - ANA
SESK 2 40 3 60 - - ANA
3 Voice Activation System KSSES - - 2 22.2 7 77.8 NA
KSSNS - - 1 25 3 75 NA
SESK - - 1 20 4 80 NA
4 Computer KSSES 2 22.2 7 77.8 - - ANA
KSSNS 1 25 2 50 1 25 ANA
SESK 1 20 4 80 - - ANA
5 Portable Writing Device KSSES - - - - 9 100 NA
KSSNS - - 1 25 3 75 NA
SESK - - - - 5 100 NA
6 Infrared Sensor KSSES - - - - 9 100 NA
KSSNS - - 3 75 1 25 ANA
SESK - - - - 5 100 NA
7 Portable Digital Assistants KSSES - - 1 11.1 8 88.9 NA
KSSNS - - 1 25 3 75 NA
SESK - - 1 20 4 80 NA
8 Mobile Phone KSSES 2 222 4 445 3 33.3 ANA
KSSNS - - 3 75 1 25 ANA
SESK 2 40 3 60 - - ANA
9 Voice Recognition System KSSES 1 111 1 11.1 7 77.8 NA
KSSNS - - 1 25 3 75 NA
SESK 1 20 1 20 3 60 NA
10  Switches KSSES - - 1 11.1 8 88.9 NA
KSSNS - - 1 25 3 75 NA
SESK - - - - 5 100 NA

Decision Percentage Score = 50%

Results in Table 2.5 showed that out of the ten assistive devices and software presented, only
computer, mobile phones and adaptive keyboard representing (30%) unanimously received
above fifty percent (50%) scores of available but not adequate from the three schools. One of
the three sampled schools have infrared sensor available but not adequate. The three schools
surveyed unanimously reported that they did not have mouth stick, voice activation system,
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portable writing device, voice recognition system, and switches available for teaching and
learning of students with multiple physical disabilities. Therefore, it can be deduced from these
results that special schools do not have most of the high-tech assistive devices necessary for
the teaching and learning of students with multiple Physical impairments.

Research Question 3: How often do you use assistive device(s) or software when teaching
physically challenged students in your school?

The extent to which special education teachers make use of high-tech assistive devices and
software in teaching students with physical disabilities was analysed based on their utilization of
assistive devices/software on the domains of frequently, sometimes, rarely, once, or not at all.
The mean and standard deviation of their responses was calculated and shown in table 3
below.

Table 3:Mean and Standard Deviation onthe Use of High-Tech Assistive Devices and
Software by Special Education Teachers

SN Items School N X SD Decision

I I .. use high-tech assistive device(s) / KSSES 40 2.3 1.11 NotAtAll
software to facilitate teaching and learning KSSNS 40 2.9 1.49 Not At All
in the classroom. SESK 40 29 145 NotAtAl

I I... use high-tech assistive device(s) / KSSES 40 2.7 1.32 NotAtAll
software to actively engage the physically KSSNS 40 2.3 1.31  Not At All
challenged students in the classroom. SESK 40 2.6 1.63 NotAtAll

Im I . use high-tech assistive device(s) / KSSES 40 2.6 1.48 NotAtAll
software to assess the physically KSSNS 40 2.8 1.50 Not At All
challenged students in the classroom. SESK 40 2.9 1.42 NotAtAll

Iv 1. use high-tech assistive device(s) / KSSES 40 2.7 1.28 NotAtAll
software to generate teaching aids for KSSNS 40 2.1 1.18 Not At All
classroom presentation. SESK 40 2.7 1.20 NotAtAll

v 1. use high-tech assistive device(s) / KSSES 40 2.4 1.22 NotAtAll
software to enhance physically challenged KSSNS 40 2.5 1.57 Not At All
students’ participation in the classroom. SESK 40 2.6 1.53 NotAtAll
Grand Mean 2.6 Not At All

Decision Mean =3.0

Table 3 shows the mean and standard deviation analysis on the extent of special education
teachers’ use of assistive devices in special education schools. Specifically, item one which
states that "I ... use assistive devices to facilitate teaching and learning in the classroom” has
mean scores of 2.3, 2.9 and 2.9 with standard deviation of 1.11, 1.49, and 1.45, respectively.
Similarly, item 2 which states that "I ... use assistive devices to actively engage students with
physical disabilities in the classroom” has mean scores of 2.7, 2.3 and 2.6 with standard
deviation of 1.32, 1.31 and 1.63, respectively. Item three which states that "I ... use assistive
devices to assess students with physical disabilities in the classroom” has mean scores of 2.6,
2.8 and 2.9 with standard deviation of 1.48, 1.50 and 1.42, respectively. Also, item four which
states that "I ... use assistive devices to generate teaching aids for classroom presentation” has
mean scores of 2.7, 2.1 and 2.7 with standard deviation of 1.28, 1.18 and 1.20, respectively.
Furthermore, item five which states that “I ... use high-tech assistive devices to enhance
students with physical disabilities participation in the classroom” has mean scores of 2.4, 2.5
and 2.6 with the standard deviation of 1.22, 1.57 and 1.53, respectively. On a general note, it
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can be deduced from the results presented in Table 3 that teachers do not make use of high-
tech assistive devices and software in teaching students with physical disabilities in special
education schools. This is because all the items that measure teachers’ level of utilization of
assistive devices had mean scores that were below the decision mean score of 3.0.

Research Question 4: What are the factors that prevent you from effective utilization of high-
tech assistive devices in teaching the physically challenged students in special needs schools in
North West Nigeria?

Table 4: Mean and Standard Deviation onFactors Preventing Special Education
Teachers from making Effective Use of High-Tech Assistive Devices and Software in
Teaching the Physically Challenged Students

SN Items School N X SD Decision
I Inadequacy of assistive devices and KSSES 40 3.6 1.19 Agree
software limits their use in the classroom KSSNS 40 3.4 1.37 Agree
SESK 40 3.4 1.43 Agree
II  Inadequate electricity supply reduces the KSSES 40 3.6 1.24 Agree
use of assistive devices and software in KSSNS 40 3.7 1.32 Agree

the classroom SESK 40 3.3 1.40 Agree
III  Poor classroom setting hinders the use of KSSES 40 3.5 1.24 Agree
assistive devices in the classroom KSSNS 40 3.4 1.56 Agree

SESK 40 3.9 1.08 Agree

IV  Lack of awareness on the existence of KSSES 40 3.8 1.34 Agree
assistive devices in schools hinders their KSSNS 40 4.1 0.92  Agree

use SESK 40 3.9 1.05 Agree

\' Lack of training reduces the use of KSSES 40 3.5 1.28 Agree
assistive devices/software in the classroom KSSNS 40 3.7 1.33  Agree

SESK 40 3.8 1.17 Agree

Grand Mean 3.6 Agree

Decision Mean = 3.0

Table 4 shows the mean and standard deviation of special education teachers’ response on the
factors that hinders their effective use of assistive devices in the classroom. The analysis of the
table reveals the mean sores of 3.6, 3.4 and 3.4 with standard deviation of 1.19, 1.37 and 1.43,
respectively for item one which states that “inadequacy of assistive devices limits their use in
the classroom”. Also, item two which states that “inadequate electricity supply reduces the use
of assistive devices in the classroom” has mean scores of 3.6, 3.7 and 3.3 with standard
deviation of 1.24, 1.32 and 1.40, respectively. Item three which states that “poor classroom
setting hinders the use of assistive devices in the classroom has mean scores of 3.5, 3.4 and
3.9 and standard deviation of 1.24, 1.56 and 1.08, respectively. In the same manner, item four
which states that “lack of awareness on the existence of assistive devices hinders their use in
the classroom” has mean scores of 3.8, 4.1 and 3.9 with standard deviation of 1.34, 0.92, and
1.05, respectively. Furthermore, item five which states that “lack of training reduces the use of
assistive devices in the classroom” has mean scores of 3.5, 3.7 and 3.8 with standard deviation
of 1.28, 1.33 and 1.17, respectively. Generally, the table reveals the grand mean score of 3.6
which is greater than the decision mean score of 3.0. This implies to a greater extent that the
presented significantly hindered special education teachers from effective use of assistive
devices in the classroom.
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Summary of Major Findings
The summary of major findings from this study includes:

() It was discovered that high-tech assistive devices and software necessary for teaching
and learning of students with physical disabilities are not largely available in the selected
special education schools.

(i) The available assistive devices and software were not adequate as required for the
teaching and learning of students with physical disabilities in the selected schools.

(iii)  Special education teachers do not effectively use assistive devices and software in
teaching students with physical disabilities in the selected special education schools.

(iv)  Factors such as inadequacy of assistive devices, inadequate power supply, classroom
setting, lack of training and lack of knowledge on the present of these assistive devices
in schools hindered their utilization in special education schools.

Discussion of Findings

This aim of this research is to assess availability, determine adequacy and extent to which
special education teachers use high-tech assistive devices and software in teaching students
with physical disabilities in special education schools in North West Nigeria. In line with research
question one and two, table 2.1, 2.2, 2.3, 2.4, and 2.5 were analysed using percentage. Special
education teachers from different teaching domain revealed that assistive devices and software
require for teaching and learning of students with physical disabilities were not adequately
available in special education schools. This finding might be due to the fact that special
education unit like any other education unit in Nigeria is grossly underfunded. This finding is in
agreement with the finding of Yusuf and Fakomogbon (2008) who found that due to the scaring
price tag of assistive devices for the visually impaired, government have put a halt to the supply
of these basic teaching and learning devices for quite some years in the past. The finding is also
in consistent with that of Yusuf, Fakomogbon, and Issa (2012) which discovered a gross
inadequacy of assistive technologies for special education. Additionally, this finding is in line
with the finding of Shikden (2015) which discovered that most of special education schools in
North Central Nigeria did not have most of the assistive devices that are required for the
education of students with special needs. Schools that had these devices did not have them in
sufficient.

The assessment on the extent at which special education teachers used assistive devices
available in their school was based on five different items as shown in Table 3. Unfortunately,
most special education teachers do not use assistive devices and software at all in teaching
students with physical disabilities. This may be due to teachers’ lack of awareness of the
existence of such devices in their respective schools, and perhaps because of the inadequacy of
the device. This finding corroborates with the finding of Maraizu (2014) which maintained that
most of special education coordinator surveyed in Enugu state, Nigerian reported that teachers
do not use technology to teach because of the insufficient supply of such devices in special
education schools. This is indeed alarming considering the significance of technology to special
need students learning. However, the finding of this study is not in agreement with finding of
Shikden (2015) which concluded that special education teachers used assistive devices regularly
in the classroom. On the contrary, this finding agreed with the finding of Onivehu, Ohawuiro,
and Oyeniran (2017) which discovered that teachers of students with physical disabilities were
not using assistive devices to teach because of their high-tech nature and because they were
not adequately available and accessible by teachers.
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Another finding that aroused from this study also revealed some major factors that hindered the
special education teachers in North West geopolitical zone of Nigeria from effectively using
assistive devices available in their respective schools in classroom presentation. The finding
revealed problems that include inadequacy of assistive devices, inadequate power supply, poor
classroom setting, lack of training and lack of awareness on the present of these assistive
devices in schools as major barriers to the effective use of assistive devices by teachers in
special education school within the geopolitical zone under study. This finding corroborates with
the finding of Coleman (2011) which discovered unused assistive devices sitting on shelves and
stored in schools stores while teachers were not aware of their existence in the school.
Similarly, the finding agreed with the finding of Shikden (2015) which found out that teachers
lack of competency in assistive technology, insufficiency of assistive technologies and lack of
regular electricity supply were among the major factors that hindered the effective use of
assistive devices in special education schools in North Central Nigeria. The finding is also in line
with the finding of AJuwon and Chitiyo (2015) which discovered that lack of training in the use
of assistive devices, lack of appropriate assistive devices and services in the classroom and
irregular electricity supply as the biggest challenges regarding assistive technology utilization in
special education schools in Nigeria. The similarities of these findings may be attributed to the
fact that the studies focused on the use of assistive devices by special education teachers who
were expected to use assistive technology to facilitate teaching and learning of students with
disabilities in special education schools.

Implications of Findings

Based on the findings of this study, the following implications were drawn.

The integration of emerging technologies in teaching and learning has become a global trend.
Hence, no country would like to be left out this development because of the enormous benefits
attached to it. Consequently upon this, finding of this study shows that most high-tech assistive
technologies required for the teaching and learning of students with special needs were not
adequately available in special education schools. The implication of this finding is that special
education teachers would not be able to effectively integrate these forms of innovationin the
teaching and learning process in order to enhance quality special education.

Integration of high-tech assistive technologies in teaching and learning of special education
students will help to improve the quality of special education. High-tech assistive devices
provide students with special needs the opportunity to acquire necessary skills for 21% century
survival. However, it is disheartening to note that majority of special education teachers do not
make use of the available high-tech assistive devices and software in the classroom. This
implies that teachers lack the skills to implement new innovations in special education.
Therefore, even when government and other stakeholders provide high-tech assistive
technologies for special education, the hope of quality special education may not be attained
because special education teachers do not make use of innovative pedagogies regularly to
implement curriculum.

The application of high-tech assistive technologies is paramount to providing quality special
education. Unfortunately certain factors such as poor electricity supply, traditional classroom
setting, lack of training and inadequacy of these technologies among others pauses barriers
which prevent it from becoming a reality. By implication, quality special education in Nigeria can
only be achieved when such barriers identified by teachers are adequately addressed.
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Conclusion

Based on the findings from the analysis of the data collected for this study, the researchers
concludes that high-tech assistive devices and software that are required for the effective
teaching and learning of students with physical disabilities in special education schools across
North West Nigeria ware not largely available. Only few assistive devices and software ware
found available in special education schools, however they were not adequate. This inadequacy
of assistive devices necessary for teaching and learning of students with special needs can be
attributes to poor funding of special education and lack of regular supply of assistive technology
by the government. The study also concluded that the few assistive devices available in special
education schools were found not in good condition. The poor state of assistive technology in
special education schools can be attributed to fact that some of these devices and software are
over stretched and some might have faced the taste of time and because they are not properly
kept, they developed faults and malfunction.

In terms of use, the study discovered that special education teachers do not use high-tech
assistive devices available in teaching students with physical disabilities in special education
schools. The unused can be attributed to inadequacy of the available assistive devices and
software, lack of awareness on the existing assistive devices in schools, irregular power supply
and inability to operate high-tech assistive devices.

Recommendations

Based on the findings of this study, the following recommendations were given.

(i) Both the federal and state governments should improve on funding special education
technologies so as to ensure that the necessary assistive devices are made available in a
required quantity in special education schools.

(i) Government and other stakeholders should organize workshop, seminars and other
capacity building training regularly for teachers as means of updating their knowledge
and skills in the use of emerging assistive devices considering the dynamic nature of
special education technology.

(iii)  Government, school administrators and other stakeholders in special education should
work towards improving power supply, upgrading classrooms to a standard that will
guarantee assistive technology utilization and creating awareness regarding assistive
technologies available in special education schools. This will help to curb the problem of
abandonment and underuse of assistive technologies in special education schools.
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Abstract

The paper argued that students in the 21 century need to possess some fundament skills to
become global leaders and valuable citizens in this era of unprecedented breakthroughs in
technology and constant change in many aspects of life. These skills include that of curiosity,
critical thinking, creativity and innovation. Studies have shown that the traditional teaching
methods have failed to develop these skills. Other studies however, showed that students can
acquire these skills in a student—centered learning environment. Problem-based learning (PBL)
strategy which is one of the student—centered pedagogy has been shown to be effective in
developing students’ critical thinking and problem solving skills. The paper then report the
results of the efficacy of (PBL) strategy on gender and achievement of senior secondary school
(5SS 1) students in algebra in Chanchaga local government area of Niger state.The study
adopted quasi-experimental design, used 161(91 males and 70 females) students from two
schools, The experimental period lasted for four weeks the control group was taught using
lecture method while the experimental group was taught using (PBL) strategy. Two research
questions were answered and their corresponding research hypotheses were tested at p < 0.05.
There was a significant difference between the post-test mean scores of the experimental and
control groups in favour of the experimental group. It was recommended among others that
teachers should use (PBL) strategy in teaching mathematics. Methodology courses in the pre-
service and in-service training of mathematics teachers should include instruction on (PBL)
strategy.

Keywords: Problem-based learning. Innovation. 21% century skills. learner-centered.
Technology

Introduction

More than ever before, students in 21% century will apply what they learn in school to
professional careers and solve problem that are yet to exist. To become global leaders and
valuable citizens of today and tomorrow and to have a broad understanding of the world,
students must learn to be independent critical thinkers. Similarly, they must be able to:
demonstrate deep conceptual understanding of their chosen discipline, approach challenges
with curiosity, critical thinking and creativity, innovatively apply their skills to tackled complex
real-world problems and developed as independent learners with high self-efficacy (Aligbe,
Chionson & Azuka, 2016; Zhang, 2016). For the Nigeria education system to be qualitative it
must be capable of delivering students that are able to be innovative at the workplace. Since
innovation is often related to new and improved products, high-quality education of scientists
and engineers is often regarded as crucial.

Mathematics is seen as an ingredient for the effective articulation of the abstract elements of
science that gives impetus to the development of technologies. Mathematics is incorporated into
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the language of physical sciences and technology. One of the key synergy of mathematics with
technology is as technology advances it inevitably influences what happens in the mathematics
classroom. Similarly, when demand for skill types changes in the labour market, the education
sector should respond correspondingly to ensure high employability and innovation in the
economy. So also, when production becomes more advanced and complex, the educational
sector must respond by adjusting the content, the curricula, the teaching methods and the
learning environments (Torberg & Mang, 2015).

Research studies have shown that the traditional teaching methods have failed to developed
these required skills (Sunday, Akanmu, & Fajemidagba, 2016;Hamza & Mohammed, 2018).
Azuka, Durajaiye, Okwuoza and Jekayinfa (2013) advocated for new methods of teaching
mathematics that will be learner-centered and activity based. These teaching and learning of
mathematics methods should emphasize student-centered approach that requires them to
construct their own knowledge and ability to think mathematically in school. One of the
student-centered learning approaches that is widely in use is problem-based learning (PBL)
approach (Gabriel, Mihaela, Sorin, Petrescub & Gorghiud, 2015; Ajai, & Imoko, 2015). The
problem based learning (PBL) is a student-centered pedagogy. It is described as a constructivist
teaching model based on the assumption that learning is a product of cognitive and social
interactions originating from a problem focused environment. In PBL approach students develop
critical thinking and problem-solving skills in addition to developing strategies of grasping
essential concepts through the analysis of real-life problems.

Steps involve in Problem -Based Learning

Review of studies of Aweke, Beyene, Beyene and Shiferaw (2017) and Merritt, Lee, Rillero, and
Kinach (2017) showed that PBL involves four basic stages: problem analysis, self-directed
learning, brainstorming and solution testing.

Advantages of Problem Based Learning

Students improve their problem-solving skills in the process of problem-basedlearning as they
resolve given problem cases by themselves. Consequently, acquisition of such skills will assist
them in solving problems thatthey encounter throughout their lives. Thus, it could be possible
to raise individuals who can resolve the problems they encounter through inquiry, research, and
cooperation.

PBL creates an environment in which students actively participate in the learning process, take
responsibility for their own learning, and become better learners in terms of time management
skills. PBL appears to improve critical thinking, communication, mutual respect, teamwork, and
interpersonal skills and increase students’ interest in the course or subject (Aweke, Beyene,
Beyene,&Shiferaw,2017). Results from other studies suggested that PBL encourages students to
identify knowledge deficiencies, coordinate actions and people, realize goals, and continuously
monitor understanding (Mustaffa, Ismail, Z, Tasir& Mohamad,2016; Zakariya, Ibrahim, & Adisa,
2016).

Purpose of the Study

The purpose of this study is to determine the efficacy of problem based learning strategy on
gender and academic achievement of senior secondary school (SSI) students in algebra.
Specifically, the study sought to:
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(M Determine the difference in the mean achievement scores between students taught
algebra with problem based learning strategy and those taught using lecture method.

(i) Find out gender differences in performance of(SSI)students taught algebra using
problem based learning strategy.

Research Question

The following are the research questions that guided the study:

(i) Will there be any difference in the mean achievement of students taught using problem
base learning strategy and those taught using lecture method?

(i) Would there be any gender differences in performance of (SSI) students taught algebra
using problem-based learning strategy?

Research Hypothesis

The following hypothesis were formulated and tested at P<0.05:

HO,:There is no significant difference in the mean achievement of students taught using
problem base learning strategy and those taught using lecture method.

HO,:There is no significant gender difference in performance of (SSI) students taught algebra
using problem-based learning strategy.

Research Design

This study adopted the quasi-experimental design. The pre-test and post-test non-equivalent
control group was used. This study considered it suitable because intact classes were assigned
to experimental and control groups to determine the effect of PBL on students’ achievement in
mathematics.

Figure 1:Research Design Illustration

Groups Pre-Test Post-Test
E —m» V¥, _
© — YEHET— — I

(E) = Experimental group; (C) = Control group; X; = Problem Based Learning Method
Xo = Lecture Method

Population of the Study
The population of the study consists of all public senior secondary schools class of (SS 1)
students in Chanchaga Local Government Area of Niger State.

Sample and Sampling Techniques

The Multistage sampling procedure was adopted. In the first stage,In the first stage, purposive
non-probability sampling was used to select all the co-educational schools in Chanchaga Local
Government Area of Niger State. In the second stage a random sample of two schools was
made using a table of random numbers. In the third stage one school was randomly assign to
experimental group, while the other as control group using flipping of coin.
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Table 1 Sample Selected for the Study

S/NO NAME OF SCHOOLS MALE FEMALE TOTAL

1 Limawa Model School Kpakungu, Minna 48 36 84

2 Day Secondary School Tunga, Minna 43 34 77
Total 91 70 161

Instrumentation

The instruments for the data collection for the study were algebra achievement test (AAT) and
lesson format for experimental and control group.The algebra achievement test (SAAT) was
used to measure students’ performance in algebra. This consisted of five theory questions
which were drawn from West African Examination Council (WAEC), National Examination
Council (NECO) and general mathematics textbook.

Instructional procedure

Treatment session for the experimental group wasdone by trained research assistantwith the
aid of lesson plans prepared by the researchers and lesson conducted under supervision of the
researchers. The lesson for the experimental group was presented using the PBL four basic
stages of: problem analysis, self-directed learning, brainstorming and solution testing.

Problem analysis

At this stage students were presented with an authentic problem to be solved. The problem
may be from an industry or business scenario based on real world events. During this period,
teams of four to six students collaborate to analyze and frame the problem. This process
involves dissecting the problem to identify and have clear understanding of the problem, what
is known, what is unknown, what are situational constraints. They then develop an action plan.

Self-directed learning

Self-directed learning involves setting specific learning goals, identifying the necessary
resources (including human resources) to solve the problem, monitoring comprehension of the
requisite knowledge and skills being acquired and evaluating the extent to which the newly
acquired knowledge and skills apply in solving the problem at hand.

Brainstorming

During the brainstorming stage, students meet to discuss what they have learned in the self-
directed learning phase in hopes of converging on a possible solution to the problem. Individual
contributions are presented without criticism or judgment. By expressing ideas and listening to
what others say, students can gauge their own level of knowledge, absorb new information,
increase their levels of understanding and awareness, and converge on a solution that
represents the collective knowledge of the group.

Solution testing

The final stage in the problem solving process is solution testing. Once a tentative solution has
been agreed upon by the group, it must be evaluated to determine if it satisfies the desired
outcome criteria established in the problem analysis phase. If the solution satisfies the desired
outcome criteria and benchmarks, a formal presentation of the solution is presented in which
peer review is used to validate the problem solution. If the problem solution does not meet the
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desired outcome criteria or performance benchmarks, the problem-solving process are repeated
until an acceptable solution is reached.

Findings

HO0,: There is no significant difference in the performance of SSSI students taught algebra
using PBL approach and those taught using lecture method. To test this hypothesis the post-
test scores of the subjects in the experimental and control groups were compared using
t-test statistics. Table 2 showed the result obtained

Table 2: Summary of t-test for Post-test of Experimental and Control Groups

Groups No of std  Df Mean (x) SD t- cal t- crit p
Experimental 84 61.24 15.86

159 12.46° 1.96 0.05
Control 77 32.16 9.47

From Table 2 the value of t-calculated of 12.46 was found to be higher than t-critical of 1.96
further confirms the result. The null hypothesis was thus rejected. This means that there was
significant difference between the performance of the experimental and the control groups in
favour of the experimental group.

HO0,: There is no significant difference on gender performance of SSSI students taught algebra

using (PBL). To test the hypothesis the post-test scores of male and female subjects in the
experimental group were compared using t-test statistics.

Table 3: Table 3: Comparison of Mean Performance Scores of Male and Female SSSI
Students in Experimental Group

Groups No of std  Df Mean (x) SD t- cal t- crit P
Male 48 62.93 12.64561

82 1.068™ 1.96 0.05
Female 36 60.11 12.55610

From table 3, the value of t-calculated of 1.068 which is found to be less than t- critical of 1.96.
The null hypothesis was thus accepted. This means that there is no significant difference
between the performance of male and female subjects of the experimental group.

Discussion

The result from statistical analysis relating to hypothesis one as shown in Table 2 revealed that
the experimental group that was exposed to PBL perform better than the control group that
was exposed to lecture method. The finding of this study agreed with the of study Ali,
Hukamdad, Akhter and Khan (2010) who found that students taught through problem based
learning achieved better than those taught by traditional method.

Table 3 results revealed that there was no significant difference in the mean performance
scores of male and females ubjects in the experimental group. This indicates that metacognitive
strategy is gender friendly. This finding is in agreement with the finding of Olabisi & Emmanue
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(2015) whose study showed that there is no significant interaction effect of treatment and
gender on grade 9 students’ academic achievement in algebra thereby suggesting that gender
does determine grade 9 students’ academic achievement in algebra.

Conclusion

Based on the findings from the study, it can be concluded that, the use of Problem Based
Learning in the mathematics classroom can enhance the quality of mathematics teaching and
learning in Nigeria. So also students with critical thinking, curiosity and problem solving skills
can be nurtured.

Recommendations
From the findings of the current study and analysis of related studies of which most of them
verify the role of PBL in the academic progress, the following recommendations are made:

Teachers should incorporate the use of PBL the use of PBL in their teaching. Teachers of
mathematics should use student-centered approaches to improve the academic achievements
of the students. Extensive training program, seminars and workshops should be organized by
professionals bodies for mathematics teachers in use of student-centered approaches in the
classrooms.
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Abstract

The study investigated impact of Laboratory Technique enriched with safety training on
performance and attitude towards Practical Biology among N.C.E students in Katsina State,
Nigeria. The study developed three Research Objectives among which include to determine the
difference in the academic performance between students exposed to laboratory technique
enriched with safety training and those not exposed. The study was guided by three research
questions and three null hypotheses A quasi-experimental design using pretest and posttest for
both experimental and control groups was used in the study. The population consists of 357
students, 213 males and 114 females respectively. A sample of 100 N.C.E 3 biology students
were randomly selected and were further divided as experimental and control groups. The
instruments used were Laboratory Safety Technique Performance Test (LSTPT) and Biology
Practical Attitude Test (BPAT). At the end of the treatment data were collected and analyzed
using t-test, Mann U Whitney and Wilcoxon statistics. The results obtained showed that; (a)
significant difference exists in the performance of students exposed to laboratory technique
enriched with safety training and those not so exposed. (b) There is no significant difference in
the attitude of male and female students exposed to laboratory Technique enriched with safety
training. From the findings recommendations were made one of which: the use of laboratory
Technique enriched with safety training should be encouraged among biology teachers by
organizing seminars, workshops and talk shows on the importance of safety measures in the
laboratories.

Introduction

Science can be defined as the systematic enterprise that builds and organizes knowledge in the
form of test-able explanations and prediction about nature and universe. This knowledge is
determined through the scientific method by experiments and observations, and may take the
form of scientific facts, scientific models or scientific theories (Science online Etymology
Dictionary 2014). Other scholars defined science as a human activity that leads to the
production of a body of universal statements called laws, theories or hypotheses which serves
to explain the observable behaviors of the universe or some aspects of the universe (Shaibu,
2008). According to Usman (2008), science is a method or process which requires observations
and problem solving, it is not dogmatic and has special characteristics that its tenets are
universal and capable of production under same conditions.

Since science is a process requiring interaction with materials to stimulate internal conceptions,
the Federal Government of Nigeria in the National Policy on Education (FRN, 2013) de-
emphasized the memorization and regurgitation of facts but instead emphasized practical,
exploration and experimentation methods of teaching otherwise known as hands-on which can
lead to sustainable development of the students (Isa, 2007). National Association of Biology
Teachers (NABT 2005) Define laboratory as a place where students use process and materials
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of science to construct their own explanation of biological phenomena. They observe, collect
data and interpret data of life process, living organisms and simulations of living phenomena.
These activities in biology provide opportunities for students to actually do science as opposed
to learning about science. Nzewi (2008) asserted that laboratory activities can be regarded as a
strategy that could be adopted to make the task of a teacher (teaching) more real to the
students as opposed to abstract or theoretical presentation of facts, principles and concepts of
subject matters. However, laboratories are endowed with hazards which can lead to the
occurrence of accidents and jeopardize the safety of all its users especially students.

Laboratory safety training can be seen as the activity or process of teaching and learning or
imparting and acquiring of skills, techniques or abilities of preventing harm, accident, injury and
hazard in the laboratory. It also provides guidelines for students when developing safety ways
to carry out practical works. This will enable practical work, a necessary part of the overall
education in experimental biology, to be carried out more safely in school laboratories.
Consequently, students must acquire the necessary skills to carry out such work in safety and
with confidence (Roinn 2007). Therefore, the study intends to investigate if laboratory
technique enriched with safety training has effect on academic performance and attitude
towards practical biology among colleges of education students in Katsina state Nigeria.

Statement of the Problem

The problem mostly encountered in science laboratory occurs from improper instruction and
lack of knowledge concerning the reagents, glasses and other equipment’s used by science
students in the laboratory. Most of the studies carried out on laboratory management showed
that fatal accidents occurred as a result of ignorance (lack of knowledge) of hazards and safety
measures associated with the materials and equipment’s (Adigun ,1999). Atadoga and
Onaolopo (2008) also stated that many times carelessness on the part of the teacher or
students have led to fire outbreak and other types of hazards in the school laboratory. In spite
of the rules and regulations displayed in many schools, science laboratories accidents still occur
(Ado &Olorukooba 2009). Therefore, the importance of laboratory safety technique cannot be
overemphasized as science laboratories need to be safe places to work for effective teaching
and learning of science.

On the issue of attitude of students toward practical biology Abraham (2005) made the strong
claim that many students did not like practical work in any objective sense but merely
preferred it to other methods of teaching and that when given a chance to opt out of
science many would do so despite having claimed to really enjoy doing practical work. SCORE
(2008) explained that whilst students’ attitudes to practical work in science were seen
positively, the evidence is currently “equivocal” and therefore this area would be
benefited from further research. Therefore, this study sought to investigate students’ attitudes
to biology practical as well as the impact of laboratory technique enriched with safety training
on academic performance among science students in Katsina states.

Objectives of the Study

The research has the following objectives, to:

(M Determine the difference in the academic performance between biology students
exposed to laboratory technique enriched with safety training and those not
exposed.
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(i) Investigate the difference in academic performance of male and female students
exposed to laboratory technique enriched with safety training.

(iii)  Investigate the difference in attitude of male and female Biology students exposed to
laboratory safety training.

Research Questions

This study sought to answer the following research questions:

(i) What is the difference in the academic performance between biology students
exposed to laboratory safety training and those not exposed?

(i) What is the difference in the academic performance scores between male and female
students exposed to laboratory Technique enriched with safety training?

(iii)  What is the difference in the attitude of male and female Biology students exposed
to laboratory Technique enriched with safety training?

Null Hypotheses
Based on the research questions stated the following null hypotheses are formulated for

testing P < 0.05.
HO,: There is no significant difference between the academic performance of biology
students exposed to laboratory Technique enriched with safety training and those not
exposed.
HO,: There is no significant difference in the academic performance scores between
male and female biology students exposed to laboratory Technique enriched with safety
training.

HO3: There is no significant difference in the attitudes of male and female Biology students

exposed to laboratory Technique enriched with safety training.

Significance of the Study

The findings of the research will hopefully be useful to teachers, students, curriculum planners

WAEC/NECO Professional bodies and other researchers in similar field in the following ways:

The outcome of the study will:

(i) Biology Students; enable students to be aware of the hazards in the science
laboratory and the safety measures required to prevent them.

(i) Biology Teachers; enable teachers to be aware of laboratory Technique enriched with
safety training to ensure the safety of both human and materials resources in the
laboratory.

(iii)  Curriculum Planners; help the curriculum planners to infuse and emphasize on the
importance of laboratory safety in the secondary school science curriculum, so as to
prevent laboratory accidents and hazards.

(iv)  Professional Bodies; help professional bodies such as Science Teacher Association of
Nigeria (STAN) to organize conferences and workshop to teach science teachers on how
to incorporate activities based lesson in the teaching of science subjects.

(v) Examination Bodies; help examination bodies such as WAEC, NECO and NABTEB to
assess the level of laboratory safety awareness of students which would be considered
when providing practical specimens.

(vi)  Researchers; The research findings will hopefully be of assistance to fellow researchers
in similar area of study and other science subjects to adopt or adapt it for their own
studies and come up with additional knowledge by improving on the existing literature.
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Scope of the Study

The study is delimited to biology students in Colleges of Education in Katsina state. The
laboratory under study is Biology Laboratory and NCE 3 students would be used. The choice of
the final year is based on the fact that laboratory design and management is a compulsory
course in the final year and it has already been done in the class. The instrument to be used is
Laboratory Safety Technique Performance Test (LSTPT) as well as Biology Practical Attitude test
(BPAT) which is a questionnaire regarding students’ attitude towards practical biology.

Basic Assumptions

For the purpose of this study, the following assumptions were made:

(M The schools sampled have laboratory facilities

(i) The schools have qualified science teachers who are expected to be knowledgeable in
the laboratory safety measures and make appropriate use of them.

(iii)  The subjects of the study have had lessons on laboratory organization and
management.

Research Design

The design adopted for the study is quasi experimental design, using pre-test, post-test
experimental and control groups. The experimental group was exposed to laboratory safety
training before the commencement of Laboratory Safety Technique Performance Test (LSTPT)
as well as Biology Practical Attitude Test (BPAT) while the control group was denied. After the
administration of the instrument the result of the two groups were compared to determine the
impact of laboratory safety training on students’ academic performance. The design of the
study is presented in Figurel;

EG —> O1(PT,AT) — X1—» 02 (PT,AT)

CG —@1 (PT, AT) — > X0 —,  02(PT,AT)

Figure 1: Research Design

EG - Experimental Group CG - Control Group

X1 - Treatment X2 - No Treatment
PT - Performance Test Attitude Test

01 - Pretest Uz - Posttes

Population of the Study

The concept population refers to the entire set of subjects or the phenomena about which data
are to be generated (Okoye 2012). Therefore the population of the study comprised all the NCE
3Biology students in the Colleges of Education in Katsina state. There are two colleges of
education which include Federal College of Education Katsina located in Katsina metropolis and
the state owned college of education which is Isa Kaita College of Education located in
Dutsinma local government area. The total population of these students is 357, of which 213
are males and 114 females, details of the population are shown in Table 1;
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Table 1: Population of the Study

Course combination Males Females Total
Federal college of Education Katsina

Biology/Computer 89 55 144
Biology/ Integrated Science 50 49 99
Isa Kaita College of Education Dutsinma

Biology /Mathematics 11 1 12
Bilogy /Geography 63 09 72
Total 213 144 357

Source: F.C.E Katsinsa and I.K.C.E Dutsinma

Sample and Sampling Technique

For the purpose of this study the two colleges of education are used as sample where school
A was the experimental group and school B was used as control group. Simple random
sampling of balloting method was used to obtain the number of students. Thus, a total
number of 100students comprising of 26male and 74 female students with average age of
22 were used as sample. Both Expreimental and Control groups are made up of 50 sample
size each. This is in line with Kerlinger, (1973), and Central Limit theorem which
recommends minimum of 30 subjects as sample size in a research of this nature (Tuckman
1975). The schools were selected as experimental and control groups respectively using
balloting system (the first to be picked was tagged experimental while the second was
tagged control). Details of the sample are shown in Table 2.

Table 2: Sample of the Study.

Schools Male Female Total
School A 34 16 50
School B 40 10 50
Total 74 26 100

Instrumentation

For the purpose of this research, two research instruments were constructed which are
Laboratory Safety Technique Performance Test (LSTPT) to determine the impact of laboratory
technique on academic performance of students adapted from Ado (2004) and Biology Practical
Attitude Test (BPAT) which is a questionnaire regarding students attitude towards practical
biology adopted from Sharpe (2012).

The LSTPT contains 2 sections A and B, section A is made up of 30 multiple choice objective
test items each with four alternative (A-D) from which the students will select the correct
answers, and B has 10 questions on laboratory safety signs. These questions are designed with
the aim of assessing students’ ability and skills in the following areas of laboratory activities;

() General laboratory rule regulations and management

(i) Hazard and safety precautions

(iii)  First aid\ and hygiene
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(iv)  Useful practical technique and handling of materials
(V) Safety signs in the laboratory.

The table of specification for Laboratory Safety Technique Performance Test based on Blooms
Taxonomy (1956) but developed by the researcher (2016) and is presented in Table 3.3

The questionnaire regarding students’ attitudes towards practical biology contains two sections,
Section A contains personal information and Section B contains 20 questions on positive and
negative attitudes of students to practical biology. A Likert scale with four point system was
used to measure the responses on this instrument.

Validation of the Instrument

Validation refers to the degree to which an instrument measures what it's supposed to be
measuring (Akuezuilo&Agu 2003). The instrument was validated by experts who are PhD
holders” with minimum rank of senior lecturer in the Department of Science Education, Ahmadu
Bello University Zaria. This is in line with Sambo (2008) who maintained that the best procedure
for validating research instrument is to give to a panel of experts.

The experts’ response to the instruments questions, and corrections and recommendations
were made and effected on the basis of content and construct validity of the instrument to
produce a new draft of the items.

Reliability of the Instrument

To test the reliability of this instrument, pilot test was conducted using test-retest reliability at
interval of two weeks at School C in line with Tuckman (1975) and Sambo (2008) that sample
size of minimum of 30 subjects is viable for experimental study of this nature and central limit
theory which recommended (N>30) sample size as noted by Sambo (2008) recommendation of
two weeks’' interval for test and retest procedure. Pearson Product Moment Correlation
Coefficient (PPMC) statistics was used to analyze the reliability of the instrument. Based on the
data obtained from the pilot study of the instrument, the reliability was found to be r=0.75, the
instrument is reliable and was used for the study.

Presentation of Results
The following null hypotheses were formulated for testing, at 0.05 level of significance. The
hypotheses were analysed using independent t-test and Mann Whitney.

Hypothesis One

There is no significant difference between the practical performance of Biology students
exposed to laboratory Technique enriched with safety training and those not exposed.

To test HO,, post —test scores of the Experimental and Control groups were subjected to t-test
statistics. The summary of the analysis is shown in Table 3.
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Table 3: Summary of t-test Analysis of Post-test Scores of Experimental and
Control Groups.

Variable Groups N Mean Std.dev Std.Err Df P

performance  Experimental 50 52.70 15.01 2.12

mean scores
98 0.03

Control 50  46.45 13.69 1.94

Calculated p = 0.05

From the results in Table 3, it was observed that t-value of 2.18 was calculated and the p-value
of 0.03 was observed at the degree of freedom of 98. The critical p value of 0.03 is less than
the p- value of p 0.05. This shows that significant differences exist between the practical
performance of students exposed to laboratory Technique enriched with safety training and
those not exposed. Therefore the null hypothesis which state that there is no significant
difference between the practical performance of Biology students exposed to laboratory
Technique enriched with safety training and those not exposed, is hereby rejected.

Hypothesis Two

There is no significant differences in the academic performance scores between male and
female biology students exposed to laboratory Technique enriched with safety training. To test
HO,, post-test scores of the experimental group were subjected t-test statistics. The summary of
the analysis is shown in Table 4.

Table 4: Summary of t-test Analysis of Post-test Sores of Male and Female
Students

Variable N Mean Std.dev Std.Err Df P

Male 34 5468 14.41 2.47

Female 48 0.18
16 48.50 15.84 3.96

Calculated p = 0.05

From the results in Table 4, it reveals that, the t-value observed is 1.38 and the p-value of 0.18
at degree of freedom of 48. It is seen that the p-value calculated of 0.18 is greater than the p-
value critical of 0.05 which means there is no significant difference in the academic
performance score of male and female students exposed to laboratory Technique enriched with
safety training. This implies that the use of laboratory Technique enriched with safety training
is effective for both male and female students performance. Therefore the null hypothesis
which state that there is no significant differences in the academic performance scores
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between male and female biology students exposed to laboratory Technique enriched with
safety training, is hereby accepted and retain

Hypothesis Three
There is no significant difference in the attitude of male and female Biology students exposed to
laboratory Technique enriched with safety training.

To test HO;, post-test scores from the experimental group were subjected to Mann Whitney
statistics. The summary of the analysis are shown in Table 5

Table 5: Summary of Man Whitney Non Parametric Tests Difference in the Attitude
of Male and Female Biology Students Exposed Laboratory Technique
enriched with safety training

Z Mann-Whitney U P ( sig)

Gender N Mean Rank  Sum of Ranks
Male
Female 0.26 259.50 0.80
Total 34 25.13 854.50
50 26.28 720.50

Calculated p = 0.05

Results in Table 5 shows that the calculated p value of 0.80 is higher than the 0.05 alpha level
of significance. Their computed Mean Rank attitude scores were 25.13 and 26.28 by Male
and female students exposed to laboratory Technique enriched with safety training and their
computed sum of Rank scores are 854.50 and 720.50 by Male and female respectively. This
implies that the safety training experiment produces the same level of positive attitude within
male and female Biology students. Thus, the null hypothesis which says there is no significant
difference in the attitude of Male and female Biology students exposed to laboratory Technique
enriched with safety training, is hereby accepted and retained.

Discussion of Results

The objective of this study was to investigate the Impact of Laboratory Technique enriched with
safety training on Academic Performance and Attitude towards Practical Biology among NC E
Students in Katsina State, Nigeria. To achieve this aim, students in experimental group were
exposed to Laboratory Technique enriched with safety training while students in control group
were denied. Four research questions were answered and four null hypotheses were tested.
Before the commencement of the treatment, it was established that the subject had equivalent
knowledge of Laboratory Technique enriched with safety training through the pre-test. Therefore,
the observed differences in the result were due to treatment. The result of the analysis of the data
on the research questions and null hypotheses are hereby discussed.
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The research question 1 was answered by testing corresponding hypothesis one which state that
there is no significant difference between the practical performance of biology students exposed to
laboratory Technique enriched with safety training and those not exposed.

The result of analysis presented in Table 3 showed that students in the experimental group who
are taught Laboratory safety Training performed significantly better and achieved higher than the
control group. In other words it implies that significant positive effect exist as a result of exposing
students to laboratory Technique enriched with safety training. This finding is in line with the work
of Dewey (1938) who examined the effect of laboratory use on students’ achievement in general
science as compared to lecture method of instruction; his result revealed that experimental group
outperformed the control group in all achievement area.

On the issue of gender in relation to academic performance when exposed to laboratory
Technique enriched with safety training, the result is presented in Tables 4 in which the null
hypothesis which says there is no significant differences in the academic performance scores
between male and female biology students exposed to laboratory safety training is retained and
accepted, this agreed with the finding of Hassan and Okatahi (2006) that when male and female
were exposed to the same study skill training techniques, such training session will usually have
effect on subsequent examination grade of the subjects irrespective of gender. The explanation
on this could be that since both students are given equal opportunities to participate actively in the
learning process by interacting among themselves and the teacher in Laboratory safety Training.

The process could have helped to improve the student’s achievement irrespective of gender.
Research question three was answered by testing the corresponding hypothesis three; There is no
significant difference in the attitudes of Male and female Biology students exposed to laboratory
Technique enriched with safety training. The result of the analysis in Tables 5 shows that the
difference between male and female students is however not significant which implies that
Laboratory Technique enriched with safety training produces the same level of positive attitude
within male and female Biology students. This is in line with the research of Jacob (2000) which
agrees that the difference was found not to be significant and so should probably be ignored,
meaning that gender is not important factor in determining students’ attitude towards Biology
practical in senior secondary schools.

Summary of the Major Findings

The followings are the summary of the major findings of the study:

(i) There is significant difference  between the practical performance of Biology students
exposed to laboratory Technique enriched with safety training and those not exposed. Their
computed performance mean scores are 52.70 and 46.45 by students exposed to laboratory
Technique enriched with safety training and those denied respectively with a mean
difference of 6.25 in favor of those exposed. This implies that positive effect exist as a result
of exposure to laboratory Technique enriched with safety training.

(i) There is no significant differences in the academic performance scores between male and
female biology students exposed to laboratory Technique enriched with safety training.

(iii) There is no significant difference in the attitude of Male and female Biology students
exposed to laboratory Technique enriched with safety training.
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Conclusion

Based on this study, the following conclusions were made:

(i) Exposure to Laboratory Technique enriched with safety training enhances the practical
performance of biology students at NCE level.

(i) It enhances students’ academic performance equally in spite of gender difference

(iii) Laboratory Technique enriched with safety training produces the same level of positive
attitude within male and female students.

Finally, because laboratory technique enriched with safety training was practically oriented it

has viability of enhancing students’ practical performance since the students are more involved

in practical activities rather than mare demonstration technique.

Recommendations

The followings are the recommendations put forward as a result of the outcome of the study:

(i) The use of laboratory Technique enriched with safety training should be encouraged among
biology teachers by organizing seminars, workshops and talk shows on the importance of
safety measures in the laboratories.

(i) Teachers and students should be well educated in the hazardous nature of each procedure
and equipment used during practical lessons

(iii) The signs on the labels of the chemicals should be read, understood and compiled with by
the teachers and students in order to prevent hazards in the laboratory
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Abstract

The study analysed the effects of Team Teaching on Senior School Students Achievement in
Adaptation. A 20 item multiple- choice questions entitled Adaptation Achievement Test (AAT)
was validated and distributed to 99 students that participated in the study. The equivalent of
the groups was determined before the commencement of the study through pretest
administration. A quasi experimental design was adopted, hypothesis one and two were tested
using paired sample t-test while three was tested using ANCOVA. The result shows that there
was no statistically significance difference in the achievement of students in adaptation when
exposed to team teaching. The study also discovered a non-statistically significance difference
in the achievement of male and female; and in the achievement of low, medium and high
scoring student when exposed to team teaching method.

Introduction

Developing Country like Nigeria requires the knowledge of Science and Technology to driven its
economy to greater heights. This is one of the reasons why the Federal Government of Nigeria
usually allocates larger percentage of funds to Science and Technology at the tertiary levels.
This motive is to set-up to ensure a better economy for Nigerians. Whether or not the goal will
be achieve depends on the turnout capacity of secondary education.

Secondary education is a transition stage to tertiary level is being faced with falling standard of
education. This is often reflected by poor performance of students in external examination,
especially in science subjects, i.e., biology, chemistry and physics. These subjects are very
paramount to the Science-driven society that Nigeria is advocating for. Biology is one of the
subjects offered at the senior school. It is concerned with the study of life and living organisms.
It is very germane to the understanding of the functioning of the body system as well as a
functioning ecosystem.

Adaptation is one of the contents offered at senior secondary school 1 student. Report had
established inadequacy of students with respect of understanding adaptation concept. The chief
Examiners’ report of 2014 reported the inability of students to explain how the modified stems
perform their function. As a way of contributing our quota to alleviating the problem, this study
explored the effect of team teaching on students’ achievement in adaptation in Ilorin, Nigeria.
The study also determined the difference influence of gender and score level on the
achievement of students in adaptation when team teaching is used.
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Purpose of the Study

The main purpose of this study is to investigate the effects of team teaching on achievement of

student in adaptation concept of biology. Specifically the study examined the:

(M Difference in the achievement of students taught adaptation using team teaching
strategy

(i) Difference in the achievement of male and female students taught adaptation using
team teaching strategy

(iii)  Difference in the achievement of high, medium and low students taught adaptation
using team teaching strategy.

Research Questions

The following questions were raised in the study.

0] Do students achieve differently when taught adaption with team teaching and when
taught without team teaching?

(i) Is there a difference in the achievement of male and female students when taught with
team teaching method?

(iii) Do students with different score level achieved differently when taught adaption using
team teaching method?

Research Hypotheses

(i) There is no statistically significant difference in the achievement of students taught
adaptation using team teaching and those taught without.

(i) There is no statistically significant difference in the achievement of male and female
students taught adaptation using team teaching method.

(iii)  There is no statistically significant difference in the achievement of high, medium and
low scoring students taught adaptation using team teaching method.

Literature Review

Team teaching may be described as collaborative teaching; it is a method of teaching whereby
two, three or more teachers teach a subject together instead of the usual one teacher to a
subject. Robb (2009) described team teaching as several variations of technique to teach a
course with more than one instructor. Esomonu, Akudolu and Ezenwosu (2015) defined team
teaching as strategy involving two or more teachers each with distinctive roles, responsibilities,
presentation, and evaluation for the same group of students. This goes together with the
neither identified characteristics provided by Nor, Ibrahim and Tarmizi (2014) that team
teaching encourages varying manner of assessing subject matter, different styles and method.
This implies that team teaching afford students with qualities that are lacking in single teaching.

Working collaboratively or as a team is not restricted to teachers, students also team learn.
Students learn as a team is evidence from the work of (Rafael & Jose, 2013;Gucciardi, Mach &
Mo,2016;) . Some of the works that were reviewed looked at team teaching from the
descriptive point of view while some explored it from experimental perspectives. The study of
Rafael and Jose (2013) assessed a situation of collaborative learning and interdisciplinary
applied to entrepreneurship. This study was conducted in Spain and students collaborate their
potential through wiki forum in a virtual class.

The general and special education teachers’ perception of teamwork for inclusive classroom and
elementary and secondary schools was also explored by (Gebhardt, Schwab,Krammer &
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Gegenfurtner 2015). The study focused on elementary and secondary teachers’ perception and
found that the perception varies. Gucciardi, Mach and Mo (2016) worked on Students-faculty
team teaching- A collaborative learning approach. The study concluded that peer tutors reduced
students’ anxiety, increased engagement and availability of help inside and outside class.

From the experimental perspectives, the effects of team teaching on students’ academic
achievement in English Language comprehension in Awka, Nigeria was researched on by
Esomonu, Akudolu, &Ezenwosu, 2015).Team teaching significantly enhanced the students’
performance in comprehension. In the like manner, Nandwa (2017) conducted a research on
likely effects of team teaching in mathematics in Mumi as sub-county Kenya. The outcome
revealed a significant difference in favour of the team teaching group.

It is evident from the reviewed literature that team teaching is well known method that across
nations. Some of which are Austria, Kenya, Nigeria and Spain. The review often revealed that
team teaching could be used at tertiary level and secondary school level. This study was
conducted in adaptation, a concept in biology. The effectiveness of team teaching on students
‘gender and score levels were also determined, hence the need to review studies on gender and
score levels.

Otor (2013) investigated the difference in the achievement of students in difficult chemistry
concept. It was found that a significant difference exist between them in favourof female. On
the contrary, Omiola, Awolere and Ajala (2017) researched on effect of hypermedia- assisted
instruction on achievement of students in photosynthesis concepts in biology. The study
reported non-significant difference in the achievement of male and female students taught
photosynthesis using hypermedia- assisted instruction.

The score level and effectiveness of problem-solving approach of physics students in Kwara
state was examined by (Adeniran, 2011). The study found that low-score level students
performed best with a mean score of 20.68, followed by average 18.16 and high 14.25 score
level.

Methodology

The research is a quasi-experiment of the pretest, posttest, non-randomized, control group
design. The design was 2 x 2 x 3 factorial design. The factors are instructional strategies,
gender and score levels at 2, 2, and 3 levels, respectively. The population for the research was
all Senior Secondary School students’ offering Biology in Ilorin, Nigeria, while Senior Secondary
School one (SSS I) students offering Biology were be the target population, because adaptation
is a topic students are expected to be taught at SS I level. Purposive sampling technique was
used to select two co-educational public secondary schools in Ilorin since gender was one of the
moderator variables.

The research instrument was the Adaptation Achievement Test (AAT) which contains 20
multiple-choice items on adaptation based on the school curriculum. Face and content validity
of the instrument was be carried out with the assistance of the Biology education experts from
the Department of Science Education, University of Ilorin and three secondary school Biology
teachers. The lesson lasted for a period of two weeks for the administration of both pretest and
posttest, and delivery of lesson as contained in the scheme of work. The instrument was trial
tested on students from another school, who did not part take in the study of the schools that
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was engaged in the research to determine its reliability using Pearson product moment
correlation statistics. A reliability value of 0.87 was obtained after undergoing the reliability test.

The researchers also ensured that all ethical issues guiding the use of human subjects were
strictly adhere to and also ensures that the lessons were delivered by the teachers at the
specific time allotted to it on the cooperating schools time-table. Data generated from the
research were analyzed using Paired sampled ¢-test and one-way ANCOVA.

Results

Research Question One: Do students achieve differently when taught adaption with team
teaching and when taught without team teaching?

Hypothesis One: There is no statistically significant difference in the achievement of students
taught adaptation using team teaching and those taught without.

Table 1 present the result of the differences in the achievement of the two groups. The table
revealed thatt = 0.62at p > 0.05, since the p value is greater than 0.05, the hypothesis is
thereby retained. This shows that there is no statistically significant difference in the
achievement of students taught adaptation using team teaching and those taught without.
Table 1

The t —test Analysis of the Differences in the Achievement of Team Teaching and Control

Group N X SD T Df Sig. (2 Remarks
tailed)

Team 36 9.03 3.19 0.62 97 .0.54 Not

Teaching rejected

Control 63 8.61 3.15

Research Question Two: Is there a difference in the achievement of male and female
students when taught with team teaching method?

Hypothesis Two: There is no statistically significant difference in achievement of male and

female students taught adaptation using team teaching method.
The analysis in Table 2 presents the result of the differences in the achievement of the
two groups. The table revealed at — value of 2.62, at p > 0.05, since the p value is
greater than 0.05, the hypothesis is thereby retained. This shows that there is no
statistically significant difference in the achievement of students taught adaptation using
team teaching and those taught without.

Table 2

The t —test Analysis of the Differences in the Achievement of Male and Female Taught Using

Team Teaching

Group N X SD T Df Sig. (2 Remarks
tailed)

Male 22 8.00 3.16 2.62 34 0.44 Not

Female 14 10.84 2.56 rejected
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Research Question Three: Do students with different score level achieved differently when
taught adaption using team teaching method?

Hypothesis Three: There is no statistically significant difference in the achievement of high,
medium and low scoring students taught adaptation using team teaching method

Table 3 indicates the result of the differences in the achievement of students based on score
level. The table revealed thatf, ;= 0.29 at p > 0.05, hence score levels had no significance
difference when exposed to team teaching method , the hypothesis is thereby retained. This
shows that there is no statistically significant difference in the achievement of students taught
adaptation using team teaching and those taught without.

Table 3: The ANCOVA of the Differences in the Achievement of High, Medium and Low Students
Exposed to Team Teaching

Source Type III Sum of df Mean Square F Sig
Squares

Corrected Model 97.19 3 32.40 4.02 0.01

Intercept 129.12 1 129.12 16.03 0.00

Pretest2 29.84 1 29.84 3.70 0.06

Score levels 4,71 2 2.36 0.29 0.75

Error 257.79 32 8.06

Total 3289.00 36

Corrected Total 354.97 35

a. R Squared = .274 (Adjusted R Squared = .274)

Discussion

There was no statistically significance difference in the achievement of students taught
adaptation using team teaching and does taught without. This result might be due to the fact
that the sampled is skewed towards the control. The non-significance could also have resulted
from unpopularity of the method at the secondary school level. The result agrees Esomonu,
Akudolu and Ezenwosu (2015); Nandwa (2017).

A statistically significant difference does not exist in the achievement of male and female
students taught adaptation using team teaching. This may be due to the fact that the two
gender feel indifferent to the method. This is in line with the study of Omiola, Awolere and Ajala
(2017). The result of the study disagrees with the finding of Otor (2013).

There was no statistically significance difference in the achievement of high, medium and low
students taught adaptation using team teaching. This is to say that team teaching does not
have a leveling effect on score levels. This supported the finding of Adeniran, (2011) which
revealed that low scoring students benefitted most though not significant.

Conclusion

The following conclusion were put up from the results of the study

() Team teaching does not enhance the performance of students in adaptation

(i) Gender is not a determinant of students’ achievement in adaptation when exposed to
team teaching strategy.

(iii)  Team teaching is not a good method for reducing the gap existing among high, medium
and low scoring students.
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Recommendations

The following recommendations were made in line with the study.

() More awareness should be created on why team teaching should be used at
secondary school level.

(i) Male and female students should be encouraged to learn as a team in-order to
familiarized them with the method at that level of education

(iii)  Teachers should pay special attention to all levels of students in his / her class, this is to
ensure a better performance by every student.
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Abstract

Electronic Learning Platform is becoming increasingly significant in education as an effective
means of delivering learning goals. This study presents Easy revision, a scenario-based-learning
platform designed by the researcher by utilizing a free website builder and Information and
Communication Technologies. The platform is based on the Books of the Bible, with links to
curriculum content for Secondary School Certificate Examination. It also incorporates other
learning materials in diverse modes including videos, podcasts, html pages and collaborative
forums such as Wiki-spaces, blog and chat room plus privacy policy rights among others. The
design process describes the iterative user-centred instructional approach adopted in the
implementation and evaluation of the platform. Also, the results of the pilot study carried out at
Government Secondary School Garki Abuja through interview and administration of
questionnaire to students are presented. Additionally, the feedback in respect of the design
rationales indicated user satisfaction in terms of accessibility, functionality, and usability, which
are the focus of this study. The study concludes that teachers ; especially secondary educators
can indeed design e-learning platforms to effectively engage and increase students’ motivation
to learn, and ultimately improve achievement. However, recommendations are offered including
the need to train teachers in the design of learning platforms among others.

Keywords: Christian Religious Education, Effective Teaching and Learning, E-Learning
Platform, Information Communication Technology, Instructional Design.

Introduction

Globally, E-Learning platform has been integrated as an essential element in educational
settings to complement traditional classroom environments to create more efficient and
attractive learning experiences. This platform integrates Information Communication
Technologies (ICTs), with features and capabilities that support innovative pedagogies which
have significantly enhanced quality education. It also includes interface for the creation of
learning content in different formats and modes such as text, image, sound, message boards,
forums, video-conference, etc., (Gokova & Inceoglu, 2011; Sanchez & Hueros, 2010). Thus, e-
platform supports network learning that offers students unlimited opportunities and possibilities
to explore and acquire new knowledge and skills in various dimensions. E-Learning platforms
(e.g., Blackboard/Web CT, Moodle, etc.) have gained prominence especially in higher education
because of its components that have relevance to instructional process. It therefore becomes
imperative for secondary educators to adopt or design e-learning platforms for effective
teaching and learning, especially in this technological age. Research also affirms that teachers
are more likely to use instructional technology which they personally set up for instruction
(Ezekoka & Obiukwu, 2015).

ENHANCING QUALITY EDUCATION THROUGH INNOVATIVE PEDAGOGY 165 | Pa ge



6th International Conference of School of Science and Technology Education (SSTE)

Thus, the use of e-learning platform to effectively support the teaching and learning of Christian
Religious Education (CRE) in the Senior Secondary curriculum becomes imperative in order to
offer students diverse learning opportunities. In contrast to traditional classroom settings, the
use of this platform would provide multiple learning modes and exploratory resources that will
redesign students activities such as interaction, conversation, collaboration, feedback,
etc.(Costa, Alvelos & Teixeira, 2012), which motivate students to learn and supplements
classroom lessons by including materials and activities that cannot be achieved within limited
traditional settings. Students can access these materials and complete activities such as
assignments, projects, etc., while collaborating with others. Hence, the goal of this study as
exemplified in the design of Easy revision, which is to make the teaching/ learning of CRE more
engaging and motivating, which will ultimately increase learning outcomes.

E-LEARNING PLATFORM

The e-learning platform represents a system, which provides integrated support for six different
activities: creation, organization, delivery, communication, collaboration and assessment
(Piotrowski, 2010). There are different descriptions of e-learning platforms across literature
such as Course Management System (CMS), Web-Based Learning Environment (WBLE), Virtual
Learning Environment (VLE), etc. Prior research supports the designing of e-learning
environment especially by instructors to enable them leverage a variety of ICTs to create
suitable platform for instructional processes (Sales, 2010). This also develops the instructors’
creative abilities, increases their productivity and teaching efficiency (Mahmoud, 2008).
However, research indicates that designing or adoption of e-learning platforms present some
challenges in the functionality of most learning design tools (Caputi & Garrido, 2015). Moreover,
critical factors considered for a successful designing of web-based platforms include among
others pedagogic and design rationales (Nam & Smith-Jackson, 2007). The following section
presents the rationales for creating the Easy revision e-learning platform.

PEDAGOGIC RATIONALES

Several pedagogical assumptions underlying the design of Easy revision platform tend to align
with constructivist learning assumptions that learning process is highly individual and cannot be
controlled but only enhanced from outside (Launer, 2010). The platform will be learner-center,
allowing learners to interact with their environment and collaborate with each other in order to
construct knowledge. In addition, learning content will be presented in a logical manner
including multiple lesson formats, provision of effective and interactive digital contents, applying
appropriate ICTs, both synchronous and asynchronous tools, as well as utilizing clearly defined
assessment and feedback techniques. It is assumed that such units of instruction increase
students’ motivation and compels learners to learn which will ultimately improve achievement.

Learner Characteristics

Understanding the characteristics of learners is an important factor for providing successful
web-based learning. Thus, learner characteristics have been identified including possession of a
great deal of self-regulatory skills such as self-motivation and self—directed study skills, time
management, computer skills, confidence and competence in working within an electronic
environment (Abubakar & Adetimirin, 2015). The learners in this study are boys and girls
between the ages of 15 and 18 years at Government Secondary School Garki Abuja, with
different learning styles and preferences and no explicit unique learning characteristics. Gail,
Judith and Mark (2007) found that 78% of students in this age range download music or
videos, and 82% use social networks in their daily lives, which suggests that these learners
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might possess the basic technical skills necessary for the intended learning. In addition, they
need a great deal of independent and self-regulatory study skills that cannot be developed
purely through the routine teacher-instructed approach. Thus, they need exploratory resources,
and to be motivated by the mediating artefacts (for example, the Easy revision platform), will
enable them become successful learners.

Learning Content

Religious Education (RE) involves reflecting critically on different religious issues and events
which makes the task of teaching/learning RE most exacting (Schools Council, 1967). Easy
revision presents lessons on the Books of the Bible with links to specific curriculum content in
different modes. These include: The Bible in Chronological Order, Divisions and Categories of
the Books of the Bible including themes from the Old and New Testaments. It also provides
24/7 access to e-resources and multiple channels that support collaborative learning which have
the potential to engage and motivate learners with positive results for their learning (Kuo,
Walker, Belland& Schroder, 2013).

DESIGN RATIONALES

A learner scenario (Mor, 2013) was developed and the consideration helped to identify the
required components and website functionality that will support the pedagogical strategies.
Several design issues that arose included the provision of a Homepage introducing the website
easyrevision.com; a navigation bar that links the web pages; an audio player; downloadable
resources — both videos and html pages; an account for students, such as Wiki-spaces, blog
and chat room; a calendar that will show timelines; clear links to online resources; external links
that open in new windows; and, secure and private spaces with privacy policy.

Considerations in Making the Design

This study addressed the issues of usability, accessibility and functionality while developing £asy
revision. Usability refers to “users’ being able to use a product in a specific context in an
effective, efficient and satisfying way” (ISO, 1998 cited in Tizlin, Sarica, Cetin &Alir, 2016). In
that line, Easy revision provided a universal design that will be easily usable without the need
for adaptation (Norman, 1998). In terms of accessibility, Easy revision tried to present an all-
inclusive learning platform suitable for learners of all abilities, and from diverse cultural
backgrounds which can be accessed from any location at any time (Young, 2004).

IMPLEMENTATION OF EASYREVISION

Methodology

The idea of Easy revision was conceived with the aim of providing an e-learning platform for
effective teaching and learning CRE as EDUC 5253M project (Student ID 200579347 -
2010/2011) at the University of Leeds United Kingdom. The study adopted Instructional design
models which directed the design processes (Tlziin, Sarica, Cetin &Alir, 2016).Edmonds,
Robert, Branch and Parched (1994) instructional design process Figure 1, was adapted and the
fundamentals of this process integrated in a systems-theory-based model characterized by an
input-process-output paradigm in figure 2. A modification of this approach is provided in the
four-step design process shown in Figure 3.
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Figure 1: Fundamentals of the Instructional Desidigure 2: The System Approach.
Process
(Edmonds 1994 p. 54)_ Source: Edmonds (1994, p.56).

CREATING
PREPARATION DESIGN

Figure 3: The design Process

The steps were applied in such a way that the continual iterative feedback (the ripple effect)
from users and evaluators helped to make the Easy revision reality. A summarized design
process is presented below.

Preparations

This study started with gathering relevant information and ideas in order to establish the
instructional goal. Data was collected in terms of the learners’ needs and the system
requirements through a written scenario, followed by choosing the appropriate instructional
strategies including learning content and online media. Then the Weebly software (a free and
easy to use website builder) was selected, and a custom domain name was conceived and
registered as: www.easyrevision.weebly.com.

Creating Design

The Weebly tutorial manual procedure was followed to develop the learning platform. The
Homepage was created by downloading images (that would depict the concept of the site and
engage the learners) from the Internet and uploading them to the site, such as Bible Flannel
Board and Bible Bookcase. Other pages were created and linked to the navigation bar (such as
About Us, Books of the Bible), along with Curriculum Content and Online Resources.
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Due to the limitations of Weebly’s customized template, a limited number of pages were
created on the Navigation bar, other pages (such as Join the Conversation, and the Question
Database, Contact & Support, Terms & Conditions, Privacy Policy, Acknowledgments, etc.,)
were linked through the ‘More’ button and a Site Map was included to link the pages. These
pages were developed by adding data and links that make it easy for learners to connect the
content with that from other sites. For example, different Bible images were downloaded from
the Internet and alternative texts added to depict the images on the site with links that open in
new windows. Also, the Custom HTML Element feature was used to embed interactive tools
such as blog, wiki and Dabble board for chat room (Figure 4), and accounts were created for
learners to enable them participate in asynchronous and synchronous discussions.
Blog Page Wiki Page Chat Room

. Esege Chila Ethel eayrevision

£ 1M Archives
Categories

SFw by

Figure 4: Easyrevision Blog, Wiki and Chat Room
Further, the audacity software was used to capture real-time audio contents for the “Welcome
to Easyrevisior”’ and“Lesson One”, and the files exported as MP3s to reduce the file size for
faster download, and the audio player element was used to embed it on the site. Moreover,
YouTube videos on the books of the Bible were downloaded and embedded as well as eFolio
software to provide evaluation platform for learners (Figure 5). Then links for other external
videos, puzzles and games were created in order to give the learners the freedom to download
and use them at their own pace.

Audio Player You Tube Video on Books of eFolio Software

the Bible

2 :_I
Romans

3

Figure 5: Embedded Audio player, You Tube on Books of the bible &eFolio software

STUDY CENTER

—
LES50N ONE: BOOKS OF THE BIBLE

+ T

Outcomes

The self-troubleshooting evaluation results to test the product’s potential for accomplishing the
goals suggested that some design changes were necessary. For example, there were too many
pages, and they were not opening fast enough. Also, the links on the Site Map did not work and
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the uploaded audio widget did not appear on the published site. The researcher sought support
from more knowledgeable peers and invited three colleagues to join in the evaluation.

Re-designing

The formative evaluations lead to identification of problems and recommendations for
improving the product. The feedback from the students for example, resulted in changes which
helped in the re-designing work. Most of their contributions are presented in the evaluation
report below.

EVALUATION OF THE SYSTEM

The evaluation model of Dick and Carey (1996) was adapted to carry out the evaluation of the
platform, which has four approaches: 1) subject matter expert review, 2) one-to-one
evaluation, 3) small group evaluation, and 4) field trial. However, this study used self-evaluation
in stage 1 and Expert review again in stage 5 (which is the summative evaluation that would be
performed after administering the learning platform to the target audience) to finally evaluate
the Easy revision platform. A modification of this model into five-phased evaluation process is
presented in Figure 6. Due to page restrictions, only the responses from the pilot study of the
sample group would be used in this analysis.

Evaluation Process

Self-Evaluation

The self-troubleshooting evaluation to test for the functionality of the features and to identify
other possible problems revealed minor practical, theoretical and technical concerns. These
issues were resolved through applying hints from Weebly help menu and guidance from
experts.

Stage 2
The Stage 1 (self) —
Easyrevision prove Expert Review
yIIr)raft - Troubleshooting g riaiorm g P
designin
s Stage 4
Pilot Study BN desﬁ*;r;ing

Stage 3

Peer Review

Stage 5

(Summative
evaluation)

Target Audience
Figure 6: The five-phased evaluation process

Expert Review
Two of the module tutors in instructional design; an Associate Professor and a Ph.D. holder
(subject matter experts) performed the first and second expert review of the platform, which
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also served as the evaluation of the project. They suggested recommendations especially on
technical challenges which were used to modify the instructional system. For example, the
podcasts did not play. With the expertise guidance, the researcher successfully embedded a
widget for the Easy revision Home Page and an MP3 widget that played the lesson podcast,
thus providing a further mode of learning. However, the overall quality of the instructional
design components was good.

Peer Review
This evaluation session was conducted with three colleagues (a female Ph.D. candidate, and a
male and female CRE teachers from GSS Garki Abuja who are skillful in computer usage) in
One-to-One Evaluation. They used the site to identify certain evaluation conditions that were
not fully met in terms of functionality, accessibility and usability. Several criteria and objectives
were used to ascertain the overall quality of the learning platform through observation as
shown in Table 1.
Table 1: Observation Schedule

Observation Summary of findings

1 To find out how easy it was to use and Easy to access and to use

access the site.

2 To ascertain the extent to which the site Presentations are similar on different

loads and displays in different browsers. browsers such as internet explorer and

Mozilla Firefox

3 To see if the links are working well. Links work

4 To know which of the features or contents To reduce number of pages and length of
to remove, change, improve upon or To include print option

incorporate.

Results of the findings informed changes to the design of the learning platform as some of the
evaluation criteria were not met. However, some positive comments revealed peer’s satisfaction
with the site. For example, they were satisfied with the easy-to-use interface, the white
background with simple content that made it easy to read the texts, the short pages that made
scrolling up and down quick and easy. They also reported liking the navigational links that
created fast interaction within the site and with external resources, the catchy images (such as
the site logo, which was in the same colour on every page).

Pilot studies

The pilot study was carried out in the Department of Social Sciences at GSS Garki Abuja
through interview and administration of questionnaire to an intact class with 32 CRE students.
This evaluation was another way of investigating how users assessed the functionality, usability
and accessibility of the platform, which are the focus of this study. To test the questions, a
Ph.D. research student piloted the study. After gaining positive feedback from the pilot, a
questionnaire page was created on the site for the students to fill in after they had completed
lesson 4:1. The pilot study revealed that users (75%) liked the organization of the site as
shown in Figure 7.
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0%

mA. Ireally donot know where to
start from.
mB. |[feel overwhelmed using the

site due to too much content.

C. Nothingseemed organized.

ED. Ialwaysknow where to find
Question 1: which of the following options best information.

describes the way you feel about the
M It has catchy images, simple

contents and consistent in colour

organization of the site in terms of images fike

the site logo, pictures, contents, color, etc:

Figure 7: The results of Q1 in Pie Chart

Also, 100% either agreed or strongly agreed that they did not need any assistance in
navigating the site that the site was easy to access and use. Moreover, 50% agreed that the
site loaded fastest on Mozilla Firefox, while 25% reported that the site loaded slowly when they
used Internet Explorer. About 75% reported that the videos played well and that the images
were clear. On the contrary, eight users reported that they could not stream the video, and also
had difficulty listening to the podcast as shown in Figure 8. This may have been because they
used hand-held devices, as indicated in their interview responses.

0%_ 0
'~ B A | could not stream the

videos on my system.

B B. | was able to play the
video but it was blurred.

B C. The sound track was not
audible.

B D. The videos played well
0% and the images were clear.

B E. The sound track was

Question 3: What type of problem audible.
do vou have plavina the video?

Figure 8: The results of Q3 in Pie Chart

With regards to other features they like on the site, 75% wanted more audio lesson content,
music, videos, and games. Due to time constraints, the suitability of my pedagogy was not
evaluated before this report. For example, learners are supposed to complete the syllabus in
two months when they link to the curriculum content as envisaged in the scenario and
embedded timeline below (Figure 9). Nevertheless, I was able to assess its usability to some
extent, as the users were able to perform specific tasks, such as logging on for lessons, and
contributing to both the wiki and the blog. In addition, an online interview with both the
teachers and students via the Easyrevision chat room was used to test the functionality of the
chat tool. During the chat, some students felt that the pictures on the Home Page were not
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sharp enough, and suggested more High quality (HD) pictures. Therefore, new pictures were
uploaded to alter the Home Page (Figure 9).

Old Easyrevision Homepage New Easyrevision Homepage

Figure 9: Old & New Easyrevision Homepage

ACCESSIBILITY TEST
To ensure that Easy revision is compliant with the standards for accessibility, privacy and site
quality, a Web Content Accessibility test was performed using HiSoftware® Cynthia Says™ (at

www.contentquality.com). £asy revision passed the test, and the Web Content Accessibility
report is shown on figure 10.

......

.................

=1 CAINER e i

Figure 10: Accessibility Report

CONCLUSIONS

The main contributions of this study has been to detail the implementation of Easy revision e-
learning platform using a free and easy to use website builder. Although this study is on-going,
the platform is functional and available at www.easyrevision.weeble.com. The developed
platform integrates ICT tools and various e-resources that provide diverse learning modes to
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enable effective teaching and learning process. The evaluation results seem to demonstrate
user satisfaction in terms of functionality, usability and accessibility of the learning platform,
which are the focus of this study. Overall, this study shows that teachers can design e-learning
platforms particularly for CRE that would engage and increase students’ motivation to learn,
and ultimately improve achievement.

Based on the conclusions, the study recommends among others the need for Governments and
educational organizations to incorporate training programmers in teacher education curriculum;
and teachers to explore free web building sites such as W3schools.com, wix.com, weeble.com,
Godaddy.com, and others, to design all-inclusive learning platforms; plus more studies to
support the extension of this work in the area of suitability and effectiveness of pedagogy which
were not evaluated before this report.
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Abstract

This study examines the effects of interactive multimedia resources, on academic performance
of junior secondary school students in Kaduna state-Nigeria. The study was specifically aimed at
determining whether there is significant difference between the mean academic performances
of JSS students who were taught by way of Interactive Multimedia resources and those taught
using lecture method. The study used JSSIII students as population from-which sample were
purposively selected. The Social Studies Achievement Test (SOSAT) was the instrument for data
collection. The mean, standard deviation and t-test independent sample were the data analysis
tools. The study discovered that JSS students who were taught by way of Interactive
Multimedia resources outperformed their counterparts who were taught through Conventional
Lecture Method (CLM). In view of the above findings the study recommends the need for
Kaduna State government to build and equipped computer laboratories in each secondary
school in the state to facilitate effective utilization of the resources.

Key Words: Multimedia Resources, Academic Performance, Effects, Social Studies.

Introduction

The purpose of learning and teaching resources is to provide a source of learning experiences
for students. Learning and teaching resources should be able to facilitate interaction among
students and teachers during the learning/ teaching process, as well as to help students to
learn, broaden students' learning experiences and meet different learning needs. If used
effectively, learning and teaching resources can help students. to construct knowledge for
themselves and develop effective learning strategies, generic skills, values and attitudes, thus
laying a solid foundation for lifelong learning.

There are techniques that encourage the development of creativity, ability or provide
experience not easily secured in any other way. These techniques are embedded in the use of
Information and Communication Technology (ICT). Application of Information and'
Communication Technology (ICT) in teaching and learning has been widespread and popular
with students and teachers and it promotes learning and teaching skills. One of the interesting
aspects of ICT application is Interactive Multimedia Instruction (IMI). By Interactive multimedia,
educators usually refer to the using of multimedia and Information Communication
Technology (ICT) equipment which offer an effective dialogue between the resource materials-
indirectly with the instructor and the students in. comparison with traditional methods of
teaching which may lack such interactivity (Nusir, Alsmadi, Al-kabi, and Shardqgah, 2011).

The term multimedia means more than one media. Multimedia are instructional programs that
can be highly interactive and feature combinations of sound, animation, video, graphics, and
text. According to Hostetler (2001), "Multimedia is the use of computer to present and combine

ENHANCING QUALITY EDUCATION THROUGH INNOVATIVE PEDAGOGY 176 | Pa ge



6th International Conference of School of Science and Technology Education (SSTE)

text, graphics, audio and video with links and tools that let the user navigate, interact, create
and communicate". In other words, multimedia is the combination of various digital media, into
an integrated multi-sensory interactive application or presentation to convey information to an
audience, (Butcher and Powell 2005; Demodharan and Rengaranjan 2007). Therefore,
multimedia is a learning tool that allows learners to organize, represent and construct
knowledge in multiple modalities that include text, audios, graphics, animation and videos,
(Wang 2006: 316). In addition, multimedia programs do not necessarily require Internet access.

Other than that, interactivity is also part of the elements that are required in order to compel
interactive communication process through the use of multimedia. This involves combination of
visual materials. It is considered therefore as a learning resource package which can be
effective when several media are used concurrently for specific instructional purpose. When two
or more pictures are projected simultaneously, on one or more screen for group viewing, the
compound concept multi-image is used. However, when two or more different types of media
are used, sequentially in a single instruction for self-paced learning package, the term
multimedia is used. In this regard, in using multimedia or multi-image; a large amount of
information can be passed across to students, and high interest can be created in students.
Furthermore, media can be tailored towards different objective outlined for the lesson.
Multimedia can be effectively used for instructional purposes, (Burden & Byrd, 1999). The use
of multimedia in teaching and learning Social Studies is not only able to maintain students'
interest but also able to make them enjoy learning. Furthermore, Cairn-cross and Mansion
(2001) pointed out that multimedia has the potential to create high quality learning
environments.

With multimedia technology becoming such an integral part of students’; lives, educators are
incorporating it into projects to promote learning in their classrooms. The trend toward
technology enhanced classrooms has escalated quickly at the turn of the millennium in Nigeria
and students are increasingly becoming tech-savvy day by day. Students- are using multimedia
to connect with different cultures and societies that can broaden their learning experience,
(Warschauer, 1999). Technology provides an innovative way to reach and collaborate with
students and educators all over the world. However, not only is technology useful in
communicating with others, it also provides unique ways to complete assignments. Additionally,
students learn better and faster when they are actively engaged in their learning. Digital media
can be a great vehicle' for student engagement with classroom technology..." (Quinones,
2010:28).

However, it is apparent that many of today's teachers ;of Social Studies at junior secondary
school level are caught in the midst of a change for which they may not have been
professionally prepared. Many teachers were educated in the classrooms where the role of the
student was to memorize information, conduct well-regulated experiments etc. and were then
tested on their ability to repeat these tasks or remember specific facts. The problem of this
study hingeson a determination of the extent to which interactive multimedia resources are
used to achieve instructional effectiveness among social studies students at junior secondary
schools in Zaria Education Zone, State, Nigeria.
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Objective of the Study

The major objective of this study is to examine the effectiveness of Interactive Multimedia

resources on academic performance of ]SS students in Zaria Education Zone, Kaduna State,

Nigeria. The study was guided by the following specific objective:

(i) To determine if there is difference in the mean, scores of students taught with.
Interactive Multimedia Resources and students taught wusing Conventional
Lecture Method;

Research Question
The study answered the following question:
(i) What is the mean score of students taught using Interactive Multimedia resources and
students taught with Conventional Lecture Method?

Null Hypothesis
The study tested the following null hypothesis at 0.05 level of significance:
Hoi:  There is no. significant difference in the mean academic performance score of students
taught using Interactive Multimedia resources and students taught using
Conventional Lecture Method;

Scope of the Study

The study entitled "effects of interactive multimedia resources on academic performance of
junior secondary, school students in Zaria Education Zone, Kaduna State, Nigeria" is delimited
to Zaria metropolis, Kaduna State, Nigeria. The study covered two junior secondary schools,
namely; Alhudahuda and Barewa Colleges, Zaria. Social Studies students of JSSIII from the
schools were used in the study.

Methodology

This study employed Quasi-experimental research design. It; is an impact evaluation that
assigns members to the treatment group and control group by a method, other than random
assignment (National Centre for Technology. Innovation, 2007). The population of the study
consisted of all JSS students in Zaria Education Zone, Kaduna State, Nigeria. The study
purposively selected two (2) Secondary Schools in the study area because of the availability of
Computer Laboratory which were needed to expose the students in the experimental group to
an instructional package using computer as a medium. The schools were Alhudahuda and
Barewa Colleges, Zaria.

The study sample was 120 participants selected from the two schools on equal basis (60 from
each school). The decision of picking sample size was based on the opinion of Olayiwola (2010).

The study used an instructional package called Social Studies Interactive Multimedia Package
(SOSIMP) to assist in the teaching of experimental group. The package consisted of hypertext,
animation, pictures and sound to assist the students in learning natural and artificial
environment of man and their features. On the other hand, Social Studies Conventional Lecture
Method (SOSCOLM) was followed to teach students considered as control group. The
Instructional Package consisted of Lesson Plan, Instructional Materials (Pictures, Posters and
Charts).
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The students were pretested- before being exposed to the packages. The teacher-made test
used to evaluate the students learning was named Social Studies Achievement Test (SSAT). The
instrument was duly validated using table of specification and the reliability coefficient of 0.781
was ascertained using Guttmann Split-Half Coefficient test.

The data for the study were the scores of the teacher made-test (SSAT) obtained from the pre-
test and post-test administered to the control and experimental groups. The study's research
questions were answered using mean and standard deviation. However, t-test independent
sample was used in testing the research hypotheses. According to Ekeh (2003), t-test is used
for determining the significant difference between two mean.

Results and Discussion Research Question

This section answered the question raised by the study. The mean and standard deviation were
used to answer the questions.

Research Question One: What is the mean score of students taught using Interactive
Multimedia Resources and students taught with Conventional Lecture Method?

Table 1.1: Descriptive Mean Statistics of Experimental and Control Students

Treatment Groups n Mean std.dev
Experimental (EV1I) 60 68.18 7.60
Control (CLM) 60 39.30 ° 7.41

The details in table 1.1 shows the mean, academic performance of students who were taught
using; Interactive Multimedia Instruction (DVII) and students taught with Conventional Lecture
Method (CLM). The mean performances were 68.18 and 39.30 for experimental and control
groups respectively. This by implication indicates that differences existed between, the two
groups. The experimental group had higher mean academic performance than students in
control group. This means that students who were taught with Interactive Multimedia resources
have higher mean academic performance than students who were taught with Conventional
Lecture Method.

Therefore, to answer research question, one it can be deduced based on the quantitative
analysis presented above that differences existed between the mean academic performances of
JSS students who were taught with Interactive. Multimedia resources and students who were
taught using Conventional Lecture Method.

Null Hypothesis

Presented in tables 1.3 and 1.4 are results of the null hypotheses tested at 0.05 alpha. The

hypotheses were tested using independent sample t-test statistics.

Hoi; There is no significant difference in the mean, score of students taught using.
Interactive Multimedia Instruction and students taught using Conventional Lecture
Method;
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Table 1.2: Independent t-test sample statistics on the mean performance of
experimental and control group

Variable Treatment n Mean std.dev. df t-Cal t -crit  Sig (p)
Groups

Academic IMR 60 68.18 7.69491

performance CLM 60 39.30 7.4065 118 20.948 1.96 0.000

Calculated p < 0.05, Calculated t > 1.96 at DF 118

The result emanating from independent sample t-statistics in table 1.2 above shows that
significant difference existed between experimental students (IMR) and control students (CLM)
in their mean academic performance. This was due to the fact that the calculated significance
(P) value of 0.00 was less than the 0.05 alpha level of significance while the calculated t value
of 20.95 was higher than the 1.96 critical t value at Df 118. In the same vein, their calculated
mean academic performances were 68.18 and 39.30 for experimental and control group
students respectively.

Based on the above, it was concluded that there was significant difference between the
mean academic performance of JSS students who were taught by way of Interactive Multimedia
Instruction (IMR) and their counterparts who were taught through conventional lecture method
(CLM). Therefore, the null hypothesis which states that there was no significant difference
between the mean scores of students taught by way of Interactive Multimedia resources and
their counterparts taught through Conventional Lecture Method is hereby rejected.

Major Finding

The study discovered that junior secondary school students who were taught by way of
interactive multimedia Resources (IMR) outperformed their counterparts who were taught
through Conventional Lecture Method (CLM);

Discussion
The results of the study indicate that the Interactive; Multimedia Resources (IMR) as an
instructional strategy improves the academic performances of ]SS students.

Several studies conducted both within and outside the shores of Nigeria (Salihu, 2015; Tanko,
2015; Adoke, 2015 &Dauda, 2015) favored those teaching strategies that enhance learners'
participation in the teaching and learning process. The studies also discovered that teacher-
centered approaches to instruction stifle students' interest in the teaching and learning process
thereby affecting students' academic performances negatively. The Interactive Multimedia
Resources (IMR) is not an exception as it is part and parcel of learner-centered approaches to
instruction brought about by the advancement in Information and Communication Technology
(ICT) in this Digital Age.

Conclusion

Interactive Multimedia Resources (IMR) is a new way of assisting students to learn at their own
phase. It is an. effective way of appealing to the senses of the learners; sight, hearing. By and
large, it enhances active involvement of the students and all the learning taxonomies, thus,
promoting effective transaction and communication between the teacher, the learner and the
learning materials.
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Recommendations

In the light of the above, the study made the following recommendations:

(M There is the need for Kaduna State government build and equipped computer
laboratories in each secondary school in the state. This will assist in effective utilization
of IMR as viable instructional strategy for the 21 century teaching and learning;

(i) There should be training and retraining of teachers on computer applications especially
on Interactive Multimedia Resources. '
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EFFECTS OF SIMULATION GAMES TECHNIQUE IN TEACHING ENTREPRENEURIAL
SKILLS IN JUNIOR SECONDARY SCHOOLS IN ZARIA EDUCATION ZONE,
KADUNA STATE

NURUDDEEN NURUDDEEN SAMBO

Abstract

This study examined the Effects of Simulation Games Technique in Teaching Entrepreneurial
Skills in Junior Secondary Schools in Kaduna State. The design adopted for the study was quasi-
experiment. The total numbers of students used for the research was one hundred and. twenty
(120.) in which Simulation Games and Lecture techniques were used to teach the contents
selected from Junior Secondary School curriculum. The data for the study was collected using a
teacher- made test titled "Social Studies Achievement Test. The data gathered for the study;
were analyzed using mean, standard deviation and independent simple-test statistics at 0.05
level of significance. The findings revealed, that simulation games technique increased students’
academic performance at JSS level. The study recommends the adoption of simulation games
technique in teaching entrepreneurial skills among at. JSS level in order to enhance their
academic achievement.

Key Words: Simulation Games, Technique, Teaching, Entrepreneurial Skills, Junior Secondary
Schools.

Introduction

Education has been defined as the process of imparting the right types of values, attitudes,
skills and competencies in other to make the recipients useful to themselves and the society at
large. One of the disturbing issue facing teachers today is that of engaging a wide and diverse
group of learners'. Learners, as a result of different entry behavior and of course family
background come to the school with varying degrees of motivation, commitment, ability, and
learning styles or approaches (Muhammed, Salihu & Bayero 2016). According to Azriel, Erthal,
and Starr (2005) regardless of age or economic, ethnic, or social background, people
understand the: language of play'. Games offer a medium for students to explore and
interrogate information in a fun and interactive way. This type of animated learning
environment is critical for engaging students in the learning given the prominence of iPods,
game boys, play stations and a wide variety of highly entertaining and Sci-fi television in young
people's lives today (Muhammed, Salihu and Bayero 2016). In this regard, Biggs (2003) states
that active participation in teaching and learning process by the students is better than being
passive. Effective teaching methods stimulate students' interest which therefore forms a base
for achieving desired objectives of teaching and learning. According to Salen and Zimmerman
(2003) "A game is a system in which players engage in an artificial conflict, defined by rules
that result in a quantifiable outcome."

Effective teaching methods stimulate learners' interest which therefore forms a base for
achieving desired curriculum objectives at primary schools. Globally, teacher-centered teaching
methodologies are considered obsolete; a big burden with little impact on the learning
development of the child; the modem day educational systems emphasize strongly on those
teaching methods that will fully and actively involved the child learner rather than considering
him as passive, ignorant and a mere recipient of knowledge. In the light of the above, Plato in
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Abubakar and Dantani (2005) advocated a child-centered education and his views have had a
great deal of influence on modern educationists. He claimed that the child possesses within
himself the potentialities for development, and that it's the task of the teacher to make these
potentials develop itself instead of imposing some external measures.

Simulation Games are a representation of an actual physical or social situation reduced to
manageable proportions to serve a specific purpose, or any context or play among adversaries,
operating under constraints. rules for an objective like winning, victory or playoff, which have
two characteristics: overt competition and rules (Yerima, 2007). According to Stolovitch and
Thiagarajan (1980) in Adoke (2015) Simulation Games combine unique characteristics, which
make it suited to situations where the stress is on interactive learning. It produces fun, effective
learning and approximately the real world. They describe simulation game as a contrived
activity which-corresponds to some aspect of reality. Simulation games provide opportunities for
students to analyze problems, make decision, manage real life situations, control projects and
experience the consequences of their actions.

The main reason why games are considered effective learning resources is that "they spur
motivation and students get very absorbed in the competitive aspects of the games; moreover,
they try harder at games than in other courses" (Avedon, 1971) in Kirkland and O'Riordan
(2010). Naturally when playing games, students are trying to win or to beat other teams for
themselves or on behalf of their team. They are so competitive while playing because they want
to have a turn to play, to score points and to win. In the class, students will definitely
participate in the activities. Therefore, it is possible for a teacher, to introduce students to new
ideas, skills, values, attitudes, knowledge and so on. It can be clearly seen that games can
capture students' attention and participation. They can motivate students to want to learn
more. Moreover, they can transform a boring class into a challenging one (Kirkland and
O'Riordan (2010), Furthermore, Ruben (1999) also claims that games can motivate students to
learn from a social or affiliated need when the author claims that games offer an opportunity to
promote collaboration and fosters active learning. Gaining skills in a variety of teaching methods
are a fundamental part of the education of teachers. Different teaching strategies develop
different skills in the learners. Varieties of teaching strategies make the teachers' job more.'
stimulating and enjoyable and less boredom.

The importance of entrepreneurship for economic development cannot be over
emphasized. Entrepreneurship is assumed to be a major source of innovation, job creation and
growth (Audretsch, Carree, Van Stel and Thurik, 2002). Indeed, entrepreneurial behavior in its
broader sense has become more important in bur. society (Gavron, Cowling, Holtham and
Westall, 1998) where people face a more uncertain work environment, with multiple job shifts
during a career, greater prospects of becoming self-employed, and where tasks increasingly
require qualities such as independence, initiative and creativity (Bridge, O'Neill & Cromie, 1998).
According to the National Bureau of Statistics (NBS), recent statistics show that unemployment
rate in Nigeria has increased to 23.9 percent during the first half of the year 2014. In addition,
to the already daunting statistics of over 43 million unemployed youths, an additional 1.8 million
people joined the long queue. This was attributed to fresh entrants to the job market and
worker layoffs across all sectors of the economy in the year. In a related development, Agi and
Arikawei (2011) state that over 200,000 graduates are produced each year, only 25% are
absorbed in the labour market. The remaining 7.5% are left in the labour market perpetually
looking for jobs. Hence, this alarming rate of youth unemployment tell on the level of insecurity
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in the country whereby youths are involved in terrorism, kidnapping, armed robbery, theft etc.
This necessitated the need to inculcate entrepreneurial qualities in the. Nigerian child-learners
at the Junior Secondary Schools so that they will grow with it (Muhammed, Salihu and Bayero).
These entrepreneurial personal qualities like; determination, prudence, confidence,
commitment, dedication, optimism, passion, open-mindedness, resourcefulness, objectivity,
interpersonal relation and risk-taking etc. enable individuals to cope with and contribute to rapid
social and economic change (Gibb and Cotton, 1998) cited in van der Kuip & Verheul, (2003).

It is against this background that this study examined the Effects of Simulation Games
Technique in Teaching Entrepreneurial Skills in Junior Secondary Schools in Zaria Education
Zone, Kaduna State.

Objective of the Study

The main objective of the study is to examine the effects of simulation games technique in
teaching entrepreneurial skills in junior secondary schools in Zaria .Education Zone, Kaduna
State, Nigeria.

Research Question
(i) What is the difference in the mean academic performance of JSS students taught with
simulation games technique and those taught using lecture technique?

Null Hypothesis
Hoi:  There is no significant difference-in the mean academic performance of JSS students
taught using simulation games technique and those taught with lecture technique.

Scope of the Study
The study covered JSSIII students in Zaria Education Zone. Specifically, the study covered GJSS
KofarDoka, GJSS Chindit, GISS Tukur-Tukur and GJSS Tudun-wada.

Research Methodology

The study used the non-equivalent comparison group. It is widely believed to be the most
commonly Used of Quasi-experiment Shadish, Cook & Campbell, in Muhammed (2015). In its
simplest form, it requires a pretest and post-test for a treated and comparison group. It is a
design in which the effects of a treated or intervention are estimated by comparing outcomes of
a treatment group and a comparison group but without the benefit of random assignment
(Salihu, 2015). The researcher thus chose this design because of its suitable to the demands of
the study.

This study utilized purposive sampling to choose the participating schools for the Quasi-
experiment.; However, Olayiwola (2007) states that 30 participants of each group (experimental
and control) are considered adequate, for this kind of study. This study used 120 students; 60
for experimental and 60 in control groups respectively.

This study used teacher-made test titled Entrepreneurship Skills Achievement test as an
instrument used by the study for the purpose of testing the academic performance of students
both in experimental and control group. The study used table of specification to determine the
content validity of the test items.
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The data for the study were the scores of the teacher made-test (SOSAT) obtained from the
pre-test and post-test administered to the control and experimental groups. The study used
mean and standard deviation to answer the questions raised by the study. Moreover, t-test
independent sample was used in testing the research hypothesis. According to Ekeh (2003), t-
test is used for determining the significant difference between two mean.

Results

Research Question:

What is the difference in the mean academic performance of JSS students taught with
simulation games technique: and those taught using lecture technique?

Table 1.1: Descriptive statistics on the academic performances of students taught with
Simulation Games technigue and those taught using lecture technique

Techniques | Mean
Simulation Games 60 66.2333 7.07195
Lecture 60 46.6000. 9.4.8004

The table 1.1 revealed the academic performance of students taught using Simulation Games
technique and those who were taught with Lecture technique. The mean academic performance
of the Simulation Games group was 66.2333 and that of the Lecture group was 46.6000. This
implies that students' who were taught with simulation games technique had higher mean
academic performance than their counterparts taught with the lecture technique.

Hypotheses

The hypothesis formulated in the study was statistically tested using independent sample t-test.
The outcomes of the statistical analysis are presented below to guide the study on either to
retain or reject the null hypothesis set by the study.

Hypothesis One: There is no significant difference in the mean academic performance of JSS
students taught using simulation games technique and those taught with lecture technique.
Tablel.2: Independent t-test statistics on the mean academic performances of students taught
with simulation games technique and those taught with lecture method

Variable Groups N  Mean Std.dev Df t-cal t-crit  Sig (P) Decision

Academic Simulation 60  66.2333 7.0719 118 12:858 196 0.001 Rejected
Performances Games 60 46.600 9.4800
Lecture

Calculated p < 0.05, calculated t > 1.96 at DF 118

Results from independent t-test statistics in table 1.2 above showed that significant differences
existed in the mean academic performances of students taught with Simulation Games
technique and those who were, taught with Lecture technique. Reason being the fact that the
calculated p value of 0.001 is less than the 0.05 level of significance while the calculated t value
of 12.858 is higher than the 1.96 critical t-value at Df 118. However, their calculated mean
academic performances were66.2333 and 46.6000 for students taught with Simulation Games
technique and those who were taught with lecture technique respectively. Therefore, the null
hypothesis which states that there is no significant difference in the mean academic
performance of JSS students taught using simulation games technique and those taught with
lecture technique is hereby rejected.
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Discussions

Results from the study showed that Simulation Games technique has significant positive effect
on students' academic performance at Junior Secondary school student in Zaria Education Zone,
Kaduna State, Nigeria. The findings of this study corroborated that of Dauda (2015); Adoke
(2015). Their studies examined the effects of simulation games techniques on students'
academic performances and found that simulation games technique was more effective in
comparison to other teaching techniques of teaching especially the teacher-Centre approaches.

The lecture technique is considered ineffective due to the facts that, it creates little impact on
learners' academic performance, because the lesson is dominated by a teacher, talking to the
learners where the learners remain passively listeners and recipient of knowledge. There were
little or no use of materials by the learners, the learners, level of abilities were not taken into
cognizance by the teacher. It is believed that use of learner-centered approach make teaching
and learning more interesting, make the classroom environment lively, arouse learners interest
and sustained their interest and attention throughout the teaching and learning process as a
result of involving all learners in the lesson through pairs and group work, learners of all
abilities get opportunity to think, the teacher focuses on understanding not just memorization
and recall of fact (Chiroma, 2014).

The Learners-centered approach to teaching and learning (Simulation Games) is supported by
experiential learning theory. As Brookfield (1983) in Muhammed (2015) has commented writers
in the field of experiential learning have tended to use the term in two contrasting senses. On
the one hand, the term is used to describe the sort of learning undertaken by students who are
given a chance to acquire and apply knowledge, skills and feelings in an immediate and relevant
setting. Experiential learning thus involves a direct encounter with the phenomena being
studied rather than merely thinking about the encounter, or only considering the possibility of
doing something about it, Learners-centered approach to teaching and learning offers just that
the second type of experiential learning is education that occurs as a direct participation in the
events of life (Houle, 1980).

Conclusion

Therefore, based on the findings of this research, it is concluded that the simulation games
technique is more efficacious than lecture method in teaching entrepreneurial skills in Junior
secondary schools in Zaria Education Zone, Kaduna State.

Recommendations

In the light of the above, the study recommends the use of Simulation Games technique by
Social Studies teachers in teaching entrepreneurial skills in Junior Secondary Schools in Zaria
Education Zone, Kaduna State-Nigeria as it enhances effective transaction and communication
between teacher and the students which in turns improves academic performances.
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Abstract

Project Management profession is relatively new in many developing countries including Nigeria.
There is often a misconception of the duties of a project manager vis-a- vis other older and
more traditional professions in the built environment and engineering field. There also exists
significant gap between the offerings of current curriculum in use for project management in
the educational institutions and the skill set required by industry. This research therefore
evaluates the impact of mentorship on training in the project management discipline. A mixed
research methodology was used to determine those key criteria that enable or inhibit student
performance for proper placement and integration into the labour market. The study evaluated
student’s adaptation to critical thinking skills and soft skills which are both essential for dealing
with project complexities. The study used students’ academic performance as measure for their
levels of comprehension, assimilation of project management tools and techniques. Result
achieved can be used to reduce attrition level and increase satisfaction among student and
other key stakeholders.

Introduction

The study of Project management as a discipline is relatively new in the University system when
compared to other development-based fields. Thus, the impact of mentorship in determining
the quality of the professional training is significant. The development of future talents in
project management would require tools like mentorship to bridge the gap in knowledge and
inspire students for career development in the field.

The pedagogy concept of mentorship training is responsible for assuring a high level of
penetration that would stimulate and incorporate standards (Porumb, 2015). The program aims
at improving growth of students’ education enrolment through the development of a mentee
assistance system that is coherent, cohesive and sustainable (Hudson, 2013). The resultant
growth is expected to improve the academic performance of project management students in
tertiary institutions.

Historically in Universities, the project management profession was introduced about half a
century ago and this was mainly in the engineering curricula. Arising from developments over
time in computer systems especially in the 1950s, together with operational research and
systems engineering management, earlier focus on project management education was on
scheduling and optimization techniques to prepare students for working in multi-project
environments (Bergmana, 2014). Subsequently, Project Management survived through certain
professional certifications schemes by the Project Management Institute (PMI) founded in 1969
(Schwalbe, 2007).

In Nigeria, the field of project management has barely penetrated any of the 167 Universities.
Till date, only a handful of the Universities are offering project management at either
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undergraduate or post graduate level (National University Commission, 2018). This slow
integration into the university broad training curriculum emphasize the need for mentorship
programs to encourage the growth of the profession. Consequently, it makes it difficult to find
qualified labour that can properly train according to international standards and develop the
project management profession successfully (Saidoun, 2016)

Globally; project management is common in many industries in different ways, from large
infrastructure projects, to small-scale projects. Nowadays, more institutions are regarding
project management as being mandatory for their survival and all the organizations that were
opponents to project management are now advocates. Today there is improved awareness of
the importance of project management, not as singular and isolated undertaking, but rather as
a means of structuring and simplifying complex tasks in a larger organizational setting
(Bergmana, 2014). Lack of project management training often leads to irrational decisions
based of intuition, emotion and even improvisation with no mastery of the objective (Saidoun,
2016).

Observably, mentorship application has lagged behind in most conceptualized fields, but is
apparently absent or at best immature in Project Management. Therefore, the aim of this study
is to investigate the perceived value of formal mentorship by conducting a survey on students
of project management discipline in Minna, Niger state. There is therefore, a critical need to
understand how educators can help and guide prospective mentees in establishing a strong link
between practical and coursework to bridge the current gap existing.

Project Management Curriculum

The objective for the course is to achieve that, when completing, the student can be able to:
formulate and evaluate projects, run processes, have knowledge of Project Management
competences, and to perform managerial roles in identifying real market needs (Guerreroa,
Palmaa, & La Rosaa, 2014). Project Management study curriculum of the Nigerian University
Commission (NUC) is a 5-year program comprising 9 semesters of course and six months of
industrial attachment. The last semester consists of the preparation and defense of a project
under the guidance of supervisor who serves as a mentor. Some of the required courses are:
Project Planning and Control, Research Methods, Operation Research, Projects Risk
Management, Human Resources Management, Operation Management, Entrepreneurship,
Contract Management, Computer for Project Managers, Quality Control, Materials Management,
Marketing Professional Practice.

The Role of Mentorship in Project Management

In the study of Project Management, people are the most important asset and determine the
success or failure of the project. An increasing number of young people are experiencing
psychological, social and behavioral difficulties in their transition to adulthood which is
problematic to development in society (Busse, Kipping, & Campbell, 2018). According to
Hudson, Hudson, Gray, & Blaxham ( 2013) an experienced mentor should consider enhanced
teaching and learning as a way to engage in professional dialogue which is necessary for
education reforms.

Mentorship can be explained as a means to guide and instruct a mentee to grow and develop.
Its benefits include the facilitation of socio-emotional, cognitive and identity development. It
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further involves willingly sharing knowledge and resources to enhance teaching and training for
positive mentor-mentee relationship(Hudson, Hudson, Gray, & Blaxham, 2013).

This agreement between two people whose share their experience, expertise and thoughts are
put in order to promote personal and professional development to actively make use of a
Mentor. The act of mentoring and being mentored can be hard as it involves people. Secondly,
it requires compromises between two people with partially divergent interests in the context of
a hierarchical relationship (Marini Abu Bakar, et al., 2013)

A one-sided benefit is a failure; a two-sided benefit is the goal of successful mentorship
program. Whenever different personalities are involved, sharing and promoting positive
experiences can be mutually benefitting to development.

Literature Review

Numerous studies reveal that students’ poor performance in tertiary education are largely
traceable to poor academic background with a range of other indicators contributing (Bradbury,
2010)(Hudson, Hudson, Gray, & Blaxham, 2013) (Porumb, 2015)Other identified factors include
gender and age of student, fathers and mother occupation and educational level, the family
income and size and the prior academic history in secondary School(Goga, Kuyoro, & Goga,
2014).The factors are not exhaustive and would require further research to consider other tools
to improve students’ performance, like Mentorship. There is also a need for a collaborative
effort by teachers, parents/guardians, higher education administrators and students alike, to
achieve the required level encouragement and motivation; and this, should be closely monitored
within a structured system of mentoring.

To transform college education beyond the traditional education boundaries, a student-centered
learning that focuses on educational practices and principles would provide students reasonable
access to the knowledge and skills necessary for college and career readiness(Bradbury, 2010).
Class exercises and drills alone do not contribute much to students ‘competencies. Instead,
specific tasks such as report writing, conduct interview, system development, research and
analysis can enhance student competencies that surpass the knowledge and skills typically
measured in achievement tests. These competencies include problem solving, analyzing, critical
thinking, creativity, collaboration, data management and communication (Abubakar, et al.,
2013)

According to Schwale (2007) understanding what motivates people and what ultimately
enhance their performances include intrinsic and extrinsic motivation. However, mentorship
which uses motivation as a tool can be considered as a means to influence the effectiveness of
project management study in the university. For example, a student could have at least one
academic supervisor, and one industrial mentor.(Sundstréma, Widforssab, Rosqvistab, &
Hallina, 2016).

The concept of mentoring can be described as a networking opportunity that provides advice,
offer support and holds mentee accountable. It is a balance between good communication and
strategic actions(Heikkienen, Wilkinson, Aspfors, & Bristol, 2018). Therefore, educators need to
be more deliberate about the different aims, goals and values of mentoring which includes both
formal and informal approach to mentoring. Figure 1 below illustrates the basic framework
ofthis operation. However, research also indicates existence of gap in knowledge concerning
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roles of top management and project management strategic application in organizations
(Hyvari, 2015)

Several types of mentoring exist.,, hamely -explicit modelling, constructive feedback, facilitate
and nurture; critically self-reflect (Hudsona, Hudsona, Grayb, & Bloxh, 2013). Kang, Ran Yoo, &
Park (2012) describes the process of mentoring as -Preparing, Matching, being a Mentor and
Ending a relationship.

Traditional approach to mentoring provides students with emotional support, stress reduction
and support in the development of novice instructional knowledge and skills(Monkevicene &
Autukeviciene, 2015). Traditionally, mentorship is conceived as a long-term, face-to-face,
bilateral relationship between an inexperienced student and an adult consultant in which the
mentee’s occupational, academic or personal development is encouraged(Erginer, 2009).

This educative mentoring style is oriented towards surviving and solving everyday problems. As
a result, enables maturity of personality, professional development and career prospects.
Another type of mentorship is reformed based, by fostering change when students from
universities and other educational institutions bring new theoretical approaches to mentors, and
by so doing, mentors not only teach the students but also learn from them. Hence both learn
together and enable change in teaching practice(Bradbury, 2010).

More recently, On-line mentoring has drawn attention from academia and industry due to its
potential to nurture more effective communication between mentors and protégés. It has been
an important task for mentoring managers to facilitate and support the activities of participants
in online mentoring (Kang, Ran Yoo, & Park, 2012). These approaches encourage a robust
structural format with enhanced system of feedbacks.

The figure 1 below illustrates personal development mentorship, academic and employability
mentorship now considered as a professionally accepted means of personal development.

Figure 1: An adapted typology of formal mentoring programmes for a model in the Unit
Kingdom(Heide, Campbell, & Kipping, 2018)
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Methodology of study

The research was conducted by means of structured questionnaires administered to a study
population of 239 scholars and graduates of project management of the Federal University of
Technology, Minna; comprising undergraduate students of 400 level, 500 level, postgraduate
students, and other graduates of the department. Their general experiences in the discipline
would include industrial attachment and student industrial work experience usually organized
internally.

Out of the 279 questionnaires issued to the above study population, a total of 179 returned
completed questionnaires, thus, constituting 70% response rate. This is considered reasonable
and adequate for a study of this magnitude, more so, considering the relative youthfulness of
the department, having had its first grandaunts by 2015.

Subsequently, data obtained from survey results received were analyzed. The analysis was
based on certain variables related to project management education with an aim of their
categorization and formulation of learning outcomes for programme enhancement.

Result and Discussion

Table 1 below shows the distribution of respondents according to the gender, age, level of
education and grade point performance. From the response obtained, 86%were male, reflective
of admission disparity in the programme. Subsequently, 49% responded came from a graduate
student from the department, while the general performance indicated that 52.2% of the
respondents were student or graduate in second class lower level (2.5-3.4).

Table 1: Distribution of Respondents

Gender Male 86%
Female 14%
Age below 25 25.8%
25-30 52.5%
30-35 11.7%
35-40 3.3%
above 40 6.7%
Level of Education undergraduate(400&500L) | 30.8%
Graduate (B.Tech.) 45%
PGD 5.8%
Masters 17.5%
Academicperformance according to grade point | 1.0-1.5 Nil
1.5-2.4 20.9%
2.5-3.4 52.2%
3.5-4.4 22.4%
4.5-5.0 4.5%

Source: Field Survey (June, 2018)
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Subsequently, in figure 2 below the ratio of respondents indicated that choice of mentor is
largely shared amongst University Staff (29.2%), Older students (11.7%) and Adult Volunteers
(21.7%). However, about 21.7% of the respondents indicated lack of a mentor. A key factor
that influences choice of an academic adviser or adult volunteer is someone with relevant
academic and/ or professional standing which they could further use as a reference in their
curriculum vitae. This incentive encourages the student to keep good relationship with someone
that meets the requirement.(Bradbury, 2010)

Unwversity staff{29.2%:)

Older student(11.7%)

pcademic
et :
adv Adult
wvolunteer|21.7%)
- W Others{15.7%)

B Mone21.7%)

Figure 2: Source of Students’ Project Management Mentorship
Source: Field Survey (June, 2018)

From Table 2, almost all respondents acknowledged their interest in the project management
study. The concept of mentorship is largely vague to a lot of students and many view the role
of a mentor more as informal and may unlikely disregard the advantages of any perceived
benefits. From the table2 below shows that Project management as a discipline is generally
appreciated by students studying it, with very few regrets. This positive view of Project
Management encourages the implementation of mentorship programme, however the lack of it
discourages over 44.8% of respondents from the programme. Furthermore, that survey
revealed that 66.7% of the respondents have some form of mentorship and same percentage
acknowledge that they are encouraged and motivated by their Mentors as shown in the table 2
below.

Table 2: Responses to Application of Mentorship in Project Management Study

Question Yes(%) | No(%)
Interest in Project Management study 97.1 2.9
Regrets Project Management study 2.9 97.1
Existence of Mentorship encourages interest in the course 95.2 4.8
Lack of Mentorship does not affect interest in the course 55.2 44.8
Mentorship is available from Adult Volunteer/Older Student/University | 66.7 33.3

ENHANCING QUALITY EDUCATION THROUGH INNOVATIVE PEDAGOGY 194 | Pa ge



6th International Conference of School of Science and Technology Education (SSTE)

Staff

Receive Motivation and Encouragement from Mentor 67.6 32.4

Source: Field Survey (June, 2018)

However, having a mentor and interacting with them are two different things. Figure 3 below
illustrates the frequency of mentorship meetings in an academic year. As indicated the number
of meetings between mentee and mentor is often as the need arises (48.4%). However, 30
percent of the respondents have no session with any mentors. And based on the numbers of
meetings for staff decreases the frequency increases.
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W , 8-10times, 3.3
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Frequecny of Mentorship interaction

Figure 3: Frequency of Mentorship Meeting with students. Source: Field Survey (June, 2018)

Project Management discipline play a key role in ensuring the maturity of the profession
through the development of knowledge area skills, tools and techniques to achieve success.
This would allow students develop competences in accordance to the demands of the industry
in which they will perform functions typical of their career. Five key project management core
skills and competences were evaluated and responses sought from the respondents as shown in
table 3 below. The variables were to establish whether mentorship enabled the development of
Project Management study amongst students. Results as shown in table 3 below indicates that
majority of respondents agreed that they were satisfied with the level of professional
mentorship received and that mentorship enabled development of their project management
skills. However, only 21 % and 4.4% respectively had a negative view of the impact of
mentorship on their project management skill development. They considered the impact as not
very significant.

Table 3: Survey Assessment of Mentorship Application for Project Management students

As a student of this University I am ... | Strongly | Disagree | Neutral | Agree | Strongly
Disagree Agree
Q1 | Satisfied with the Level of|11.4 9.6 26.3 26.3 26.3
Professional Mentorship
Q2 | Satisfied with my Experience as a | 1.8 2.6 33.3 36.0 26.3
Project Management Student
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Q3 | Satisfied with the Soft skill in human | 0.0 1.8 25.4 48.2 24.6
relationship and leadership roles

Q4 | Satisfied with my ability to analyses | 0.9 7.9 32.5 40.4 18.4
complex data

Q5 | Satisfied with  my understanding | 0.9 6.1 27.2 41.2 24.6
Project Management tool and
Techniques

Q6 | Satisfied with my ability to Understand | 2.6 2.6 22.8 40.4 31.6
Project Management Knowledge Area

Source: Field Survey (June, 2018)

Further analysis was carried out using SPSS to determine the reliability of the scalable variables
which include several items in the questionnaire administered. SpearmanCorrelation Coefficient,
a non-parametric test was used to determines the strength of relationshipbetween the two
variables- Project management mentorship and performance of students.

Table 4: Value of Spearman’s Correlations

Graduating [indlmea
or present n
grade point
average(CPG
A)
_ Correlation 1.000 240
Graduating or present Coefficient
g\r/z?:ge(cpcs " POINt ;.. (2-tailed) . 001
Spearman's N 179 179
rho Correlation 240 1.000
Coefficient
Sig. (2-tailed) .001 .
N 179 179

**, Correlation is significant at the 0.01 level (2-tailed).

Cronbach's alpha was used to measure internal consistency for multiple Likert questions in a
survey. From Appendix 1 above has the value at 0.839 which indicates a high level of internal
consistency. From the analysis, any scale varies the Cronbach’s Alpha from .858 to .782 in each
instance.

In continuation, the correlation between the students’ performance measured using the
cumulative grade point average and Project Management mentorship.

Hypothesis:

Ho: there is no significant positive relationship between student performance and the Level of
Professional Mentorship

H;. there is a significant positive relationship between student performance and the Level of
Professional Mentorship
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Table 4 above indicates that the Spearman coefficient is 0.248 thus indicating significant
relationship at 0.01 level (2-tailed test) and suggests the existence of a positive linear
relationship between Student performance and the level of professional mentorship.

Conclusion and Recommendations

This research would enable the designing a framework that could serve as a means for ensuring
better performance of students through recommended strategic adjustment. These adjustments
would include curriculum review that aims at increasing the students’ industry contact hours to
the bridge the gap of mentorship currently existing between the university and industry.
Similarly, improving learning outcomes through effective communication skills and building key
knowledge area of Project management study awhile stressing the significance of controlling
the performance.

Universities will be required to monitor student performance, which demands extraction of
information from students to inform policymakers on ways to improve Student support
resources which include mentorship as a tool for strategic development. Mentorship can be
used as a policy mechanism designed to promote the career development and advancement in
the context of educational administration in the country.

Policy makers should consider the implementation of structured induction programs that
successfully inculcate mentorship programme into the new student at the point of initial
programme enrolment as doing so would result in decreased attrition and increased retention of
students in the study. Management's commitment towards effective implementation of
mentorship induction programs for students of project management in the nation’s universities
should be sustainable for maximum positive impacts on their performance during their study
and efficiency in industry on graduation.
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Appendix
Case Processing Summary
N %
Valid 179 100.0
Cases Excluded® 0 .0
Total 179 100.0

a. List wise deletion based on all
variables in the procedure.
Reliability Statistics

Cronbach's Cronbach's N of
Alpha Alpha Based Items
on
Standardized
Items
.839 .858 8
Summary Item Statistics
Mean | Minimum | Maximum | Range Maximum / | Variance N of
Minimum Items
Item Means 3.576 2.240 3.944 1.704 1.761 314 8
Inter-Item 430 .062 .787 .725 12.649 .047 8
Correlations
Item-Total Statistics
Scale Mean Scale Corrected Squared Cronbach's
if Item Variance if | Item-Total Multiple Alpha if
Deleted Item Correlation | Correlation Item
Deleted Deleted
indlmean 24.8380 18.519 .985 .782
What was your 26.3641 22.321 247 .855
graduating or present
grade point
average(CPGA)
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How would you rate 25.1294 18.638 403 . .858
the level of
professional
Mentorship
How would you 24.7886 18.939 .602 . .816

describe your
experience as a PM
Student

How would you 24.6601 20.050 .595 . .819
describe your soft
skills in human
relationship and
leadership roles
How would you 24.9674 18.788 .662 . .809
describe your ability
to analyses complex
data

How would you 24.7942 18.591 710 . .803
describe your
understanding PM
tools and techniques
How would you 24.6881 18.886 .602 . .816
describe your ability
to use PM knowledge
areas
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Abstract

Educational assessment has been regarded as part and parcel of teaching and learning right
from the time formal education came to existence. There will never be attainment of objectives
and goals in education in the absence of assessment in education. This paper reviewed some
innovative assessment techniques that can be used to ensure valid assessment of teaching and
learning activities in the institution of learning. It also discussed efficacy of Computer-based test
as an innovative technique and finally rounded-off with some examples of CATs developed by
which contains techniques used in the assessment of classroom instruction. The paper
concluded that if these assessment techniques are patronized and judiciously utilized by
teachers, there will be improvement in the quality of teaching and learning in schools and
assessment will become more valid which by extension will improve the quality of education.

Keywords: Educational Assessment, Innovative Assessment Techniques, Computer-Based
Test, ICT, Validity, CATs.

Introduction

Teaching and learning can never be successful in absence of assessment. Which usually gives a
hint on how far is the achievement of learning objectives, and at large, achievement of
educational goals. Assessment is the bedrock of education because test scores usually derived
are used to measure learners’ academic strengths and weaknesses. Also societies solely depend
on the students’ performance to weigh the quality of their respective educational systems and
level of goals’ attainment (Ojerinde, 2009).

For several decades, assessment in education has been analogue or manual in nature until
recently when Information and Communication Technologies (ICTs) were incorporated. The
analogue system was not without some problems ranging from inefficiency, insecurity, delay in
results production and so on. For example, in Nigeria, one of the most outstanding problem in
educational assessment was the production of valid test scores and grades in examinations
(Aworanti, 2016). But with the integration and diffusion of ICTs in education, there was
evidence of positive reforms in methodologies as the traditional methods of information delivery
of information has changed, thereby, offering up-to-date learning experience for both teachers
and students (Ololube, Ibogu & Ossai,2007). ICT is defined as as electronic tools for storing and
retrieval of information (Matthew, Danjuma Joro & Manasseh, 2015). They are powerful tools
that if used correctly, are capable of expanding access to education to workplace and
educational quality (assessment inclusive).

Integration of ICT in to education is the use of ICT tools such as computers, internet facilities,
mobile technologies, projectors to mention but a few, in teaching and learning and research
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activities in the institutions. There is rapid growth of the use of computers in learning
institutions particularly in Nigeria nowadays where the trend is relatively new compared to
advanced countries like United State of America, China, Japan and others. However, computer
literacy is fast increasing in the country by the day.

E-assessment or Computer-Based Test are often used interchangeably to connote the use of
computers and other electronic media for assessment. It is also a new development in Nigeria
educational system with few examination bodies like Joint Admission and Matriculation Board
(JAMB), few Universities embarking on it. The major motive of e-assessment in the country
apart from crave to becoming ICT compliant nation was to curb examination malpractices which
engulfed the nation for years. Some of the lapses accorded old and analogue system of
assessment in educational institutions in Nigeria include delay in producing results of
examinations, examination malpractices (Adegbeja, Fakomogbon & Daramola,2012), which
contributed tremendously in eroding the nation’s quality of education over time.

None the less, regardless, regardless of mode of assessment or testing, the most signinficant
psychometric property to be protected in a test is validity. Validity is defined as the degree to
which evidences and theories support the interpretation of test scores entailed by proposed use
of test (AERA, APA & NCME, 1999). It was also defined as the ability of a test to measure what
it is purported for (Kolawale,2010). Thus, any invalid test or assessment is nothing than harm in
education and at worst, may lead to invalid decision making concerning test results.

Therefore, this calls for the need to have valid and effective assessment techniques in the
institutions of learning as to work smoothly towards achieving educational objectives in the
country which will result to national development.

Computer-based Test as an Innovative assessment in Nigeria

As mentioned earlier, e-assessment or computer-based testing is a new development in Nigeria
which is even at the moment, undergoing gradual acceptance and implementation in the
educational system. In Nigeria, the CBT as an innovation started very recently with few number
Universities that were able to partially incorporate it in to their daily assessments or
examinations. these includes Federal University of Technology Minna, University of Ilorin,
Covenant University Ota, Nigerian Open University of Nigeria (NOUN) and the host of others.
(Olawale & Shafii,2018)

Strengths of CBT as a Mode of Assessment

Computer-Based Test as an innovative mode of assessment has been accorded several

potentials among which are discussed as follows:

(i) Objectivity, speed and accuracy
One of the most outstanding glory of CBT is accuracy. Computers are highly
objective in operations which helps in giving accurate results and operate in a
greater speed (Abioye, 2016).This enable institutions of learning and examination
bodies to assess large population of test takers within short period of time as
against the traditional paper examination that is time consuming and cumbersome.

(ii) Contusive Environment
Computers as electronic machines are usually kept in a conditioned environment for
effectiveness and protection. Most of the computer centers have good furniture, air
conditioners, light which make the environment conducive for examination. This
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benefits testees as it motivates them during assessment. Recently, Statistics
revealed that candidates who took part in CBT in 2014 obtained better results
compared to the PPT formats (Abioye,2016)

(iii) Cost and Time saving in Large scale examination
Another advantage accorded CBT is cost saving, that is to say it enables assessment
of large population of students wishing short period of time using computers which
administer and score the test instantly. This eliminate the costs of manual
administration, scoring and reporting and also saves time compared to traditional
practices. Chua (2012) conducted a comparative study of computer and paper tests,
whose results indicated that the CBT mode is more reliable in terms of internal and
external validity. Also from the result, the CBT significantly reduced testing time and
developed stronger self-efficacy, intrinsic and social testing motivation in the
participants.

With the few facts about the advantages of CBT in educational assessment, it is evident that

implementing CBT in the institutions of learning will pave way effective and quality assessment

as opposed to the traditional system.

Innovative Assessment Techniques (IATS)
Another dimension worthy of giving attention as relates to valid assessment is the innovative
assessment techniques. They are strategies in assessment that provide instant information
about what learners understand and what they don't (Lee, 2008). One of the unique features of
these techniques is that they motivate learners to most especially if consistently integrated in
to teaching and learning processes. Though IATs are no used for grading, rather they provide
chances for improving learning.

Some of these techniques as analyzed by Lee (2008) are discussed as follows:

() Analysis of Learners Work: - In this technique, learners are given tasks like
assignments, home works, tests, quizzes as usual, after the submission, teachers
carefully go through the responses to identify learners’ current knowledge, skills and
attitudes concerning the subject matter. They also identify strengths and weaknesses of
the learners so that proactive measures could be taken. Thus, the issue in this technique
is not to allocate grades as it is in the current continues assessment practice, but it also
demands seriousness from the teachers as to patiently gather information about
learners in the class.

(i) 3-way Summaries: - this another astonishing IAT, it involves learners using different
modes of attention and thinking, working in a group or isolation. the teacher ask
question and instruct the learner to write three different summaries of their responses,
for example 10-15, 30-50 and 75-100 words length of summaries at a time. This
enriches the learners with abilities or experiences to communicate ideas in minimal
wordings.

(iii)  Think-Pair-Share: - In this technique, teacher asks the learners individually. After
coming up with their responses, they are instructed stay in pairs and exchange ideas
contained in their responses, and eventually, the teacher circum-navigate the pairs and
listens to their discussions. Finally, the teacher shares responses of the pairs to the
class. This allows learners to have deep in-sight of subject matters. it also improves
learners’ self-esteem, self-concept and problem solving skills most especially by the time
they heard their views being shared to the entire class.

(iv)  Classroom Polls: - This has to do with allowing learners to cast their ideas or opinions
on certain issues or topics in the class unanimously. This enables learners characterized
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to be introverts to express their opinions easily as they find it difficult to speak out. In
this method, devices like mobile phones can be used in the class to gather learners’
opinions at a time which can be sent to the teachers’ phone directly which is speedy and
confidential. Much will be gotten from learners using this technique.

(v) 3-2-1 Countdown: - A very good technique which implies that whenever a learner
gains knowledge of something relevant, they tend to utilize it immediately. Thus,
teacher gives out some cards demanding information about three things, which are (i)
3- things you didn’t know before (ii) 2-things that surprises you about a topic and (iii) 1-
thing that you want to start doing with what was learned. This help boosts
comprehension and synthetic abilities in learners.

(vi)  strategic Questioning: - Questioning method is one of the basic learning strategy
advocated by an old philosopher, “Socrates”. It can be applied to individuals or groups.
It involves asking learners higher-order questions to appraise their level of
understanding issues or concepts. For example, words like how? Why? Are being used to
stimulate in-depth thought among learners which enhances their creative and logical
thinking abilities.

(vii)  Around robin charts: - It is another yielding technique, and it involves grouping
learners in to four or five as a group. Each group is given a chart and a marker, and the
throws an open-ended (free response) question to the class and expect responses using
charts. The chart are later circulated among learners for discussions, and finally the
teacher generally discusses the submissions of the groups.

All these centrally concentrate on learners, and they give much information on how and
what they learned. Our discussion will nhow move to the dimension of teachers
themselves, in order words, assessment of teaching or instruction.

Assessment of Teaching in the Classroom

Apart from knowing the level of understanding amongst learners, there is also every need to
check or assess the quality of instruction may it in the classroom, laboratory, lecture hall or any
learning environment. To achieve this, some classroom assessment techniques could also be
adopted such as Classroom Assessment Techniques (CATs) developed by Cross and Angelo,
(1993) as cited in Faculty Innovation Centre (2018). CATs consists of activities to provide
feedback in the course of instruction which will enable teachers assess the quality of teaching
generally by pin-pointing strengths and weaknesses instantly for modification and improvement.

CATs has several advantages for both teachers and students. To the teachers, among others it
provides frequent feedback that can be reacted to immediately, provides information of what
students learn and showcase areas of misconceptions. On the other hand, it hints the students
on what they understand and what they do not, help increase their ability to think critically and
above all, foster attitudes that value understanding and long-term retention of learned
materials.

Examples of CATS

There are several types of CATs which can be used for assessment of the classroom instruction.

In this paper, we discussed only three simple ones that can yield good results in the

assessment as follows: -

(a) Written Reflection: - This is an assessment technique that sometimes referred to as
“Minute Papers” or “Muddiest Point”. It involves asking some logical questions to the
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learners which response will provide true reflection of what they learned, the questions
are: -

i. What are the most important thing you learned today?

ii. What important question remained unanswered?

iii. What was the muddiest pointin ............. ?

After the collation of the responses, it will guide the teacher on the level of understanding of

the learners and as well the technique will enhance learners ability to reflect on the major facts

of subject matters.

(b) Start-Stop-Continue: - This is also another revealing and promising technique of
assessment. In the technique, teacher asks learners some questions a teaching is going
on that will instantly improve quality of teaching. The questions are:-

i. List one or two things that I, the instructor(teacher) am currently doing that are not
working (things that I should STOP doing)

ii. List one or two things that I am currently doing that I should CONTINUE)

iii. List one or two things that I am not currently doing that will be beneficial to me to
START doing.

After the assessment, teacher will be guided on his or her strengths and weaknesses as
regards teaching and better ways to improve. Consequently, quality of teaching will be
enhanced with time provided the technique is practiced by the teachers.

(c) Suggestion Box: - This can inform of small wooden, plastic or steel box that can be
placed in classes or halls during instruction or be hanged in front of staffrooms or offices
after instruction. Teacher asks the students to drop any suggestions, observations,
queries and dissatisfaction as regards teaching so that steps can be taken for
improvement. This is done unanimously to avoid any threat to students, and the teacher
is expected to whole-heartedly accept all observations. This will go a long way to
improve the expertise of teachers and solve several problems of teaching and learning,
and above all enhance the quality.

Conclusion
Innovation is crucial in every aspect of life as the world is dynamic in nature. It is apparent from
this discourse that if techniques of assessment mentioned can be utilized in teaching and
learning at all levels of education a lot of problems of poor teaching and performance will
solved. In a broader perspective, quality will be enhanced in educational assessment not only in
Nigeria but the world entirely.
Recommendations
from the contents so far highlighted, we recommend that:-
» Teachers should implement the formative assessment techniques interchangeably in
teaching as to benefit from their potentials
» CBT or e-Assessment should be given much attention to curb examination malpractices
and to improve quality and validity of assessments in the institutions of learning.
» To improve quality of teaching, CATs should be adopted by instructo