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EDITORIAL NOTE

| have the delight and privilege to write as Editor-in-chief of the Rima International
Journal of Education (RIJE), an official research publication of the Faculty of
Education, Sokoto State University. This edition (Volume 2: No. 1) of the RIJE has
nineteen (19) articles from distinguished scholars and educators, poised to report cut-
edge research findings and discourse on contemporary educational issues with
implications for pedagogy, national and global development.

The dictum of “publish or perish” is in vogue in any worthwhile research-based
institutions, hence strict adherence to publications in any reputable and recognized
Journal, as such RIJE is recognized as complimentary to contemporary dissemination
and propagation of knowledge. Therefore, the Editorial Board of RIJE wishes to use
this medium to solicit well researched articles for publication from teeming
population of academics and researchers globally. The Journal would always be
subjected to thorough peer review and proper editorial vetting.

Prof. M. U. Tambawal,
Editor-in-chief
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manuscripts for publication. The Journal is a bi-annual publication of the Faculty of
Education, Sokoto State University, Sokoto, designed to disseminate relevant research
findings related to all fields of education. Both empirical and theoretical papers that
are articulately written based on contemporary educational issues that have national
and international relevance shall be accepted for publication. The manuscript shall not
be under consideration elsewhere for publication.

Guidelines for Manuscript Submission

I. Language: Manuscripts meant for submission should be written in English
language with strict adherence to British standard.

ii. Paper Size, Font and Length: Manuscript prepared for submission should be
typed in Microsoft Word on A4 paper size using Times New Romans, font
size 12 and 1.5-line spacing. The manuscript should not be more than 15 pages
including references.

iii.  Title Page: The title page should capture the title of the manuscript which
should not be too lengthy, the author(s) name(s) with surname in Upper Case,
institution’s affiliation, current mailing address, valid e-mail address, Phone
No(s) and full postal address of the main author and co-authors.

iv.  Abstract: Manuscripts must be accompanied with an abstract of not more than
200 words comprising essential components of the manuscripts. Avoid
citations in the abstract. After the abstract, the authors should provide
maximum of 5 key words.

V. Organization: The manuscript should be explicitly presented under various
headings and sub-headings. The ideas should be properly organized. Coherent
and sequential. More importantly, the following should be made conspicuous
while preparing empirical papers: Introduction (indicating rationale for the
study, review of related literature, problem statement, and purpose of the
study), Methodology,  Results, Discussion,  Conclusion  and
Recommendations.

vi.  Arrangement of Tables/Figures: The tables/figures should be arranged
properly and neatly using the latest APA style and the title of the tables/figures
should appear on top of each table such as, (Table 1; Table 2, etc/Figure 1,
Figure 2, etc). There should be an avoidance of moving over to the next page.

vii.  Arrangement of Text-Quotations: Indication of 1.5 in both left and right
should be used for a particular quotation that is up to 40 words or more.
Hence, the page number of the quotation should be provided in bracket at the
end of the quoted words or passages.

viii.  Findings/Results: This should be clearly presented in tables and figures with
appropriate headings/sub-heading. Do not restate your research questions or
hypotheses under this section.

ix.  Referencing Style: All in-text citations and references should confirm strictly
with the latest APA style/format.

X. Submission: Manuscripts should be submitted electronically via e-mail:
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REORIENTATION AND VITALISATION OF TEACHER EDUCATION IN A
KNOWLEDGE  ECONOMY IN NIGERIA: CONSTRAINTS  AND
IMPLICATIONS FOR EDUCATIONAL ADMINISTRATION

Dr. Lateef Adeyemi Yusuf
Department of Educational Foundations, Faculty of Education, Sokoto State University,

Sokoto
e-mail: adedeyemi88@agmail.com

Abstract

In response to world-wide debates intensified on the re-orientation and vitalization of education with a view
to preparing young people for today in order to meet foreseeable demands in the knowledge society
necessitates a study on re-orientation and vitalization of teacher education in a knowledge economy with a
view to providing solution to the problems of teacher education in a knowledge economy. Teachers are key
actors in the education process and every meaningful reforms of education should always pay due attention
to the teacher factor. Teacher education is a program that is related to the development of teacher
proficiency and competence that would enable and empower the teacher to meet the requirements of the
profession and face the challenges therein. In this era of knowledge society knowledge is increasingly
becoming more recognized as the key driver of productivity and economic growth, given rise to what is now
referred to as knowledge-based economy, the key variable that determines how fast nations outgrow others
is the speed of accumulation of human capital. Consequently, countries with the most highly educated
citizens are also the wealthiest in the world, and they are the ones dominating the global market in a
knowledge-based society. Part of the constraints is that only quality education can trigger knowledge
economy. This necessarily means that the prosperity of nations depends on their ability to generate and
apply innovative ideas. The major implication is that Faculties of Education, especially needs to redefine
their goals through effective knowledge management to produce intellectually competent graduate teachers.
Part of the recommendations stated that greater attention should be paid to research and development of
teacher education, while Information Technology (IT) compliance must be mandated in teacher
preparation. Also Ministry of Education must ensure regular continuous development of teachers, this
means that teachers must be regularly placed on seminars, conferences and workshops in order to develop

their competencies in the area of knowledge creation, preservation, distribution and utilisation.
Keywords: Teacher education, knowledge, Economy, Reorientation, Vitalisation.
Introduction

Traditional education in Nigeria has generally focused on developing worthwhile citizens
who will contribute to a better society and a better future for all. In recent time, scholars
have concentrated on how education can become a tool for economic development.
However, a sound program of professional education of teachers is essential for the
qualitative improvement of education. Investment in teacher education can yield very rich
dividends because the financial resources required are small when measures against the
resulting improvements in the education of millions. This necessarily makes the teacher
to perceive that the course in teacher education would help him minimize his trouble, and
to appreciate that it would save the children from much of the painful process through
which he himself has passed. Teacher education is needed for developing a purpose and
formation of a positive attitude for the profession simply because teachers are key actors
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in the education process and every meaningful reform of education should always pay
due attention to the teacher factor.

Importantly, we must demand that our schools increase not only in quantity but also in
quality, for there is need for us to recognize that nuclear age problems cannot be solved
with horse and buggy learning. The 3R’s of our school system must be supported by the
3T, that is teachers who are superior, techniques of instruction that are modern and
thinking about education for knowledge economy which place it first in all our plans and
hopes. As noted by Aggrawal (2018) the characteristics of the philosophy of education for
the twenty first century includes (i) a new view of knowledge, (ii) a greater integration of
knowledge and a renewed commitment to life-long learning. For the realization of those
objectives, proper education of teachers is the first requisite. If our nation is to remain in
the world markets, then we must dedicates ourselves to the reform, keeping in view the
important role of the teacher on the re-orientation and vitalization of education with a
view to preparing quality required of education for young people in order to meet the
foreseeable demands in the twenty-century.

The quality of education must necessarily depend on the quality of teachers and it is
simply not possible to get the right type of teachers in sufficient numbers if they continue
to be paid miserably low salaries. Teachers must be seen enjoying the same social status
and prestige as all those who eminently serve society, todays or tomorrow’s teachers
must be a professional, where educational programme and level should be more and more
comparable with the physician’s education”.

Conceptual Framework

Fig 1. Model Showing the Nature of Education in the Development of Knowledge

Economy
Education Knowledge Knowledge
e Primary ,| Society | Economy
e Secondary g
e Tertiary
A

Knowledge capital is made up of human capital, structural capital and customer capital.
Human capital is a composition of great minds with potential brainpower and proprietary
skills or talents around which business is built. It has now become a common knowledge
that there is a direct positive relationship between knowledge economy index (KEI) and
economic growth measured in terms of GDP per capita. This implies that countries with
low KEI also have low GDP per capita and vice versa.

A knowledge society comprises of those who live in a knowledge economy, Wikipedia
(2009) described a knowledge economy as one that comprises a range of strategies and
practices used in an organization to identify, create, present, enable adoption of insights
and experiences. In line with the forgoing, Danlman and Albert (2001) asserted that “a
key aspect of the knowledge economy is greater investment in education. The key role of
teacher education for this initiative is recognized in the implementation strategy, the main
point here is that teacher education programmes must fit the environmental, social and
economic conditions of the regions and nations (UNESCO, 2005).
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Nature and Concept of Teacher Education

Teacher education is a programme that is related to the development of teacher
proficiency and competence that would enable and empower the teacher to meet the
requirements of the profession and face the challenges therein. In other words, teacher
education is all formal and informal activities and experiences that help to qualify a
person to assume responsibility as a member of the educational profession to discharge
his/her responsibility most effectively.

According to Aggarwal (2006) the function of teacher education is to produce good
teachers. The good teacher is one who produces good results in meeting central, pressing
needs of life in whatever social context. Also, teacher education programmes need to
acknowledge that in today’s highly interrelated society, everyone’s self-interest is best
served when the well-being of the whole society is considered (Finn and Finn, 2007). The
Finns are of the belief that we can prepare teachers with the attitude that all children can
acquire powerful literacy in their collective self-interest. Such collective interest is hinged
on people-centred development.

According to Goods Dictionary of Education, teacher education means that formal and
non-formal activities and experiences that help to qualify a person to assume
responsibilities of a member of the educational profession to discharge his responsibilities
more effectively. Teacher education encompasses teaching staffs, sound pedagogical
theory and professional skills. However, Aggrarwal (2018) submitted that teacher
education is that knowledge, skill, and ability which is relevant to the life of a teacher. A
course in teacher education should seek to reshape the attitudes, remodel the habits and in
a way to reconstitute the personality of a teacher. It is to kindle his initiatives to keep it
alive and to save time, money and trouble of the teacher and the taught.

Teacher is education is needed for developing a purpose and for formation of a positive
attitude for the profession. Consequently there is urgent need for us to recognize that
nuclear age problems cannot be solved with horse and buggy learning. The 3R’s of our
school system must be supported by the 3Ts- teachers who are superior, techniques of
instructions that are modern and thinking about education which places it first in all our
plans and hopes. The National Council of Teacher Education has conceptualized teacher
education as a programme of education, research and training of persons, to teach from
pre-primary to higher education level. It is a programme that is related to the development
of teacher proficiency and competence that would enable and empower the teacher to
meet the requirements of the profession and face the challenges therein. Teacher
education is a continuous process and its pre-service and in-service components are
complimentary to each other. (Studocu, 2012, Eva & Penelope, 2010).

Teacher education can be considered in three phases; Pre-service, Induction and In-
service. The three phases are considered as part of continuous process. Teacher education
is based on the theory that “Teachers are made, not born”, in contrary to the assumption
“teachers are born not made”. Since teaching is considered as an art and a science, the
teacher has to acquire not only knowledge, but also skills that are called “tricks of the
trade”.
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Concept of Knowledge and Knowledge Economy

Active transition to a knowledge society coincides with the dawn of a new millennium.
The essence of this transition is that knowledge and ideas must be seen as resources, raw
materials, and other fundamental assets. For the first time in history, knowledge is
important, unique, and newsworthy. The essence of knowledge management is that
greater emphasis should be placed on people than in technologies (Akinboye, 2003).
Knowledge is increasingly becoming more and more recognized as the key driver of
productivity and economic growth, given rise to what is now referred to as knowledge-
based economy. Knowledge-based economy is an economy powered by knowledge. The
society has developed from industrial era when machine replaced manual labour. There is
a growing codification knowledge and its transmission through communication and
computer networks. Davenport and Prusak (2008) defined knowledge as a fluid of framed
experience, contextual information, values, and expert insight that provides a framework
for evaluation and incorporating new experiences and information.

Coincidentally, Lucey (2015) perception of knowledge corroborates the concept of
knowledge as viewed by Davenport and Prusak (2008). This implies that knowledge
emanating from within the individual in form of experience, value, or motivation is
applied in decision making. On the other hand, knowledge management refers to the tools
and techniques for collecting, managing, and disseminating knowledge/within an
organization. Thus knowledge and knowledge management has become a great asset in
today’s world of work, with knowledge workers operating from anywhere using the
computer to carry out business, attend conferences, study in any part of the world.

The concept of knowledge economy was first popularized by Peter Drucker in 1969 in his
book “The age of discontinuity”. Drucker envisaged a knowledge society where
knowledge would be the key resource and knowledge workers would dominate the
workforce (Lingenfeller, 2012). Knowledge economy has been conceived differently by
various school of thought. It is evident however, that the knowledge economy is
everywhere clear. Mba (2011) conceptualise knowledge economy as the economy of
knowledge focused on the production and management of knowledge in the frame of
economic constraints on one hand, and a knowledge-based economy on the other hand.
Mba further described knowledge economy as one where organizations and people
acquire, create, disseminate, and use knowledge more effectively for greater economic
and social development.

Obanya (2013) described knowledge economy as the production and services based on
knowledge-intensive activities that contribute to an accelerated pace of technical and
scientific advancement as well as rapid obsolesce, with greater reliance on intellectual
capabilities than on physical inputs or natural resources. Obayan (2013) noted that the
natural worker works with hand and produces goods and services, but the knowledge
worker works with his head and produces ideas, knowledge and information.

Need for Reorientation

Research findings have shown that countries with the most highly educated citizens are
also the wealthiest in the world and they are equally the countries dominating the global
market in knowledge-based society. Ezekwesili (2013) established that countries like the
United States of America, Canada, Japan, Finland, Norway, South Korea, United
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Kingdom, New Zealand, and Australia. Occupy the second and sixth largest Gross
Domestic Product (GDPs) and per capital, and this is attributable to their aggressive
investment in education. It is obvious from research findings that the key variable that
determines how fast nations outgrow others is the speed of accumulation of human
capital. The discussion here takes on the issue of the teacher factor as a fundamental issue
in education reform. However a more fundamental issue is the one that deals with the
making of teachers. Teaching can be said to have taken place only when the learner has
learned something that can transform intellect, emotions, and skills. The world is
changing fast and today’s changes are propelled by three major phenomenon viz-a-viz
Collaboration, ICT, (Information and Communications Technologies revolution, and the
knowledge economy.

Globalisation is seen as the process of the world getting smaller. Products, designs, ideas
and services now move fast from one point of globe to another. The ICT revolution can
be seen and felt everywhere around s. The computer is penetrating all spheres of activity.
The internet and the worldwide web are now part of our active vocabulary. Tele-
conferencing is gradually becoming a medium of learning and exchange of ideas, as we
live in a world of e-Everything (e-learning, e-banking, e-government, etc.). Today’s
world has also gone virtual, as we begin to operate from virtual offices.

The knowledge economy is yet another revolution in our thinking of what constitutes
wealth and power and the skills needed to create and sustain these. What is perhaps most
important message here is that natural resources are less important (in considering the
wealth of a nation) than human endowments. In the face of global competition, therefore
knowledge and skills are a core asset (Obanya, 2013; Okotie, 2019).

This implies that knowledge generation, knowledge transmission, and knowledge
application (sharing) will necessarily become the prime preoccupations of institutions and
organisations. Faculties of education and colleges are therefore faced with the challenges
of how to make their graduates function, relevant and responsive to the requirement of the
work force needed to drive the knowledge economy. One of the most prevalent
manifestations of these challenges is the high rate of unemployment among graduates of
higher institutions. Mba (2012) established that about 50% percent of Nigerian youths are
unemployed. The National Bureau of Statistics (NBS) official report in Mordi (2018)
revealed that Nigerian unemployment figure stood at 14.44 million in 2015, rose to 15.9
million in 2016, further rose to 16.74 million in 2017. This phenomenon has persistently
raised the question of preparedness of faculties of education and other allied colleges in
Nigeria to fit into a knowledge driven economy.

Constraints and Implications Associated with Teacher Preparation in a Knowledge
Economy

The emergence of knowledge economy has changed the concept of the labour market and
the relationship between employers and employees. The knowledge economy has created
the demand for knowledge workers and consequently transformed the demands of the
world of work (Obanya, 2013). Therefore it is imperative that teachers who are
facilitators, mentors, and educators in the process of knowledge acquisitions must be
adequately prepared through continuous professional development. Professional
development of teachers involve the pragmatic process of knowledge update with a view
to improving the job-related knowledge, skills and attitudes of the educators in order to
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make them more adaptable to changing work environment. This necessarily implies that
the prosperity of nations depends in their ability to generate and apply innovative ideas.
This view is buttressed by Mba (2011), who cited the UNDP Human Development
Report, stressed that the real wealth of a nation is its people.

As noted by Okute and Chukwurah (2011),higher education play a vital role in
inculcating knowledge and skills as well as developing talents in individuals for the
emerging knowledge economy. This implies that teacher preparation and continuous
professional development must be given prominence. Therefore, there is greater demand
on higher education to pay particular attention not only to the development of such
programmes that will equip product with transversal skills, solve problems, and work
collaboratively, but also the professional development of teachers to facilitate the
acquisition of such knowledge and skills. These skills will prepare the individuals for the
various career paths charted by the knowledge economy. Knowledge economy will
require high quality labour, therefore higher education should be alert to the needs of the
society in terms of high-quality labour, and should vigorously pursue lifelong education
which requires people to improve their knowledge. The implication is that Faculties of
Education specifically needs to redefine their goals through effective knowledge
management to produce intellectually competent graduate teachers.

According to Hargreav (2013) the role of the teacher in the era of knowledge economy
could be summarized by two things: to make sure that the student acquires the knowledge
which means developing students’ abilities to enable him to get involved in different
patterns of knowledge. The other one is the necessity to have the teacher as the effect
factor in the teaching and learning process, this necessarily implies that the teacher has to
develop rapidly the patterns of knowledge that he specialized in and to be qualified for
teaching them as well.

Suggestions

Ministry of education must ensure appropriate continuous development of teachers.
Teachers must be regularly placed on seminars, conferences, and workshops so as to
develop their competencies and to improve their cognitive domain, especially in the area
of knowledge creation, preservation, distribution and utilisation.

Greater attention should be paid to research and development in teacher education, while
Information Technology (IT) compliance must be mandated. Promote excellence by
encouraging and rewarding young innovative and creative graduates of teacher education
with potentials, knowledge and skills to invest their wealth of potentials for the
transformation of nation’s economy.

It is an established fact that only quality education can guarantee knowledge economy,
therefore supervisory agencies and stakeholders such as National Universities
Commission (NUC) and National Board for Technical Education (NBTE). These bodies
should emphasize quality assurance in education by assuring quality inputs and
processing and consequently quality outputs. This implies admission of qualified
students, recruitment of qualified personnel, availability of functional equipment and
instructional materials and others.
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Knowledge economy is powered by a pool of intellectuals who can apply knowledge
creatively to bring about innovations in the production, distribution and utilisation of
resources. In other to catch up with this new development and since education has been
adopted as an instrument ‘par’ excellence for development, more emphasis should be
placed on investing more on education through improved funding. This necessarily
implies that the government should as a matter of urgency improve budgetary allocation
to education to a reasonable standard.

Conclusion

Educational institutions are faced with the challenge of producing graduates who will be
intellectually competent and flexible enough to compete favourably in the knowledge
economy. Therefore there is a great demand for teachers in educational institutions to be
systematically exposed to knowledge and skills, updates through continuous professional
development so that they can exert positive influence on students for quality learning.
Teachers need to keep pace with the requirements of the twenty-first century, that as the
era of knowledge economy. The emergence of knowledge economy has created a new
work-place demand for new skills, ability to work with ideas rather than with tools.
Knowledge economy requires knowledge workers who can adapt their skills and work
elsewhere from anywhere. The ability to rise up to these challenges confers economic
power and wealth creation particularly for developing nations.
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Abstract

The concept of anti-derivative function is used in many areas including applied problems in different
disciplines. One of the most important approaches for anti-derivative teaching is differentiated instruction
(DI) because it makes teachers to proactively modify curricula, teaching methods, resources, and learning
activities in order to maximize the learning opportunities as well as address student diversity. A quasi-
experimental design was used in which all ND Il students offering Calculus for Science (STP 213)
constituted this study’s population with 100 students randomly sampled. A self-developed pre-test and post-
test were used as the research instrument which are validated by experts. The instruments were pilot tested
and were found reliable using Cronbach’s alpha (@ = 0.69). Mean, SD, and t-test were used to statistically
analyze the results. The findings revealed that polytechnic students’ understanding of the concepts of anti-
derivative functions can be improved through differentiated instruction. Furthermore, gender was
discovered to have a significant impact on polytechnic students regarding their post-test scores. It is
recommended among other things that teachers should explore the use of differentiated instruction

frequently.
Keywords:  Anti-derivative functions, differentiated instruction, polytechnic students
Introduction

The polytechnic was designed to institute the promotion of industrial technology,
technological development and transformation to serve as a change agent for both
technical system and societal changes. Putting the nature of the polytechnic system in
mind, it is designed to catalyze economic transformation and can be used to address the
challenges of the rising unemployment and societal crises. This can be actualized by
expanding the horizon of employment opportunities activities, especially where the
potentials remain large and greatly unexploited (Kamoru, 2021; Muhammad, Mukhtar,
Abdullahi & Hassan, 2022). It is very obvious that without a proper policy on polytechnic
or technical education and training there cannot be sustainable economic development in
Nigeria. Government should ensure increased productivity and output, economic
diversification, value addition and self-sustenance which are needed by the polytechnics
(Baba, 2021). The output of the education acquired in polytechnics is visible to such an
extent that uneducated could see if a failure occur. Polytechnic graduates are supposed to
solve social and economic problems sustainably. In order to do this, they need to be
sufficiently equipped and informed in technical education concepts and the application of
its theoretical principles in solving practical problems (Muhammad, Abdullah, Osman,
Ali, Abu-Samah, Jumaat, Ashari & Umar, 2020). In order to promote technology in
Nigeria, there is the need to upgrade the standard of educational practice in all the
polytechnics because the needs of the industrial sector are on the increase (Kamoru,
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2021). Manpower supply is one of the greatest assets a country could have in order to
develop and reviewing the curriculum to meet this need becomes paramount as the level
of technical demand had greatly increased with time.

The derivative of a function is a fundamental concept for the basis of calculus (Garcia,
Llinares & Sanchez-Matamoros, 2011; Muhammad et al. 2022) and is used in many areas
including mathematical modelling of several situations in different disciplines such as
engineering, physics, economics, etc. Anti-derivative functions is a branch of calculus
that is referred to as anti-derivative (i.e. a function whose derivative is the given function)
which serves as fundamental, essential operation of calculus, and also as a tool to solve
problems in mathematics and physics involving the area of an arbitrary shape, the length
of a curve, and the volume of a solid, among others (Borji, Alamolhodaei & Radmehr,
2018; Jones & Watson, 2018; Muhammad et al., 2022). Integrals are the values of the
function found by the process of integration. The process of getting f(x) from f'(x) is
called integration. Integrals assign numbers to functions in a way that
describe displacement and motion problems, area and volume problems, and so on that
arise by combining all the small data (Weber, Tallman, Byerley & Thompson, 2012).
According to Stroud (2007), [ f(x) dx denoted the integral of f(x) with respect to the
variable x; the symbol [ is the integral sign, f(x) is the expression to be integrated, and
dx is the differential that assist in evaluating of certain integrals.

Understanding how things relate to and work in relation to other things is aided by
conceptual definitions. To express abstract concepts with descriptive terms such as
differentiated instruction (DI), definitions must be carefully constructed and understood
rather than relying on common sense, which results in imprecise representations (Prast,
Van de Weijer-Bergsma, Kroesbergen & Van Luit, 2018). Because DI is not a single
arena, but a combination of both conceptual orientation and practical application, it is
important for teachers to have a thorough understanding of the concept with its specific
strategies in order to apply differentiation into professional practice (Prast et al., 2018).
Many experts recommend DI to instructors as it is a successful method. It is known as
student-aware teaching because it recognizes and teaches learners differently (Garba &
Muhammad, 2015). DI is described in this study as a method of teaching that allows
students to learn while taking into account their individual differences and needs. Despite
its usefulness, DI implementation is sometimes found to be difficult and impractical in
most circumstances (Tomlinson, 2014). This is because DI methods appear promising due
to its indistinctness of the concept and in what form differentiation is successful for all
ability levels (Garba & Muhammad, 2015). As a result, many educational settings have
infrequent and inconsistent approaches (Alice, 2011).

The model of DI, as described by Tomlinson (2014) and Tomlinson and Imbeau (2010),
provides a synthesised framework to promote the standards of inclusion and customized
learning. Differentiation of instructional strategies can be grouped into four components:
content, process, product, and learning environments. The content refers to what the
instructor wants his/her students to learn as well as the materials or procedures through
which they will learn it. Products are the means by which students demonstrate what they
have learned in the lesson. Process describes learning activities designed to ensure that
students use key skills required to make sense of essential ideas and information. Finally,
the environment is one in which the instructor and students continue to grow in mutual
respect and care while establishing a true conducive learning atmosphere (Tomlinson,
2014; Tomlinson & Imbeau, 2010). Teachers’ knowledge of students’ levels of readiness,
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interests, and learning profiles is essential to support successful and appropriate
differentiation of the above factors (Garba & Muhammad, 2015). It necessitates teachers
getting to know each of their students on a personal basis and must understand how each
child receives classroom activities and tailor the experiences to his or her specific needs
so that understanding takes place. In other words, teachers must be well aware of who and
what they are teaching (Garba & Muhammad, 2015). As a result, teachers must engage
students in education by using a diversity of modalities and different forms of instruction
with varying degrees of complexity.

Understanding the derivative requires a wide intuitive base of examples and related
perceptions, especially concerning the concept of the rate of change in real-life problems
(Weigand, 2014). Researches have shown that most students in Nigerian
higher institutions view Anti-derivative functions as problematic and abstract; possibly
because they have a negative attitude towards it and find it hard to comprehend,
assimilate and retain. It is noted that in our tertiary institutions, calculus is one of the most
poorly taught and misunderstood subjects that causes students to run away from it
(Muhammad et al., 2022). The differential scholastic achievements of students in Nigeria
have been and are still a source of concern and research interest to educators, government
and parents. This is so because of the great importance that education has on the national
development of the country. All over the country, there is a consensus of opinion about
the fallen standard of education in Nigeria (Muhammad & Madugu, 2014). Parents and
government are in total agreement that their huge investment on education is not yielding
the desired dividend. It is against this background that this study tries to see the effect of
differentiated instruction in understanding the concepts of anti-derivative functions
among polytechnic students.

Objectives of the Study

The study intends to achieve the following objectives:

I Determine the effect of differentiated instruction (DI) in understanding the
concepts of anti-derivative functions among polytechnic students.

ii. Investigate the effect of DI on gender in understanding the concepts of anti-
derivative functions among polytechnic students.

Research Questions

In line with the objectives of the study, the following research questions were raised in
this study:

I. Does DI affect polytechnic students’ academic performance in understanding the
concepts of anti-derivative functions?

ii. How does DI affect both male and female students in understanding the concepts
of anti-derivative functions?

Research Hypotheses

From the research questions, the following null hypotheses were formulated and tested at
0.05 level of significance.
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Hoi:  There is no significant difference between the academic performance of students
taught anti-derivative functions using DI and those taught using conventional
approach.

Ho,:  There is no significant difference between the mean scores of male and female
students in anti-derivative functions using DI.

Methodology

A quasi-experimental design was used to test the effectiveness of the differentiated
instruction (DI) using two groups (experimental and control) as the research samples were
randomly distributed (Muhammad et al., 2021; White & McBurney, 2010). In this type of
design, the groups were observed and analysed before and after being exposed to a
treatment (Sani, 2017). This study took place in a polytechnic, targeting all National
Diploma Il (ND 1) students offering the course of calculus for science (STP 213). Using
simple balloting methods, two ND 11 classes were randomly selected as the study samples
from the three collages of the institution. In addition, a hat-draw sampling technique was
used to assign experimental and control groups to the selected classes. The total number
of students involved in this study was 100 (56 and 44 for both experimental and control
groups respectively). This number of students is adequate for the collection and analysis
of quantitative and qualitative data (Nieuwenhuis, 2013; Seabi, 2012). Table 1 shows the
samples that are selected for the study.

Table 1: Samples selected for the study

SIN Group Program Males Females  Total

1 Experimental ND 2 Regular program 31 25 56

2 Control ND 2 Evening program 24 20 44
Total 55 45 100

The research instrument used in this research was a self-developed test (pretest &
posttest). This is to determine the level of homogeneity and understanding in the subject
area. The two groups were given a pre-test before administering the treatment. The
groups were separately instructed, meeting once a week for a minimum of two hours over
a period of seven weeks and were given the same post-test. The research instruments
were validated by experts and adjustments were made in order to consider the instruments
valid. Pilot tests of the instruments were conducted among students who were not part of
the study sample but part of the population. The instrument was found to be acceptable
and reliable as the reliability coefficient of 0.69 was achieved using internal consistency
of Cronbach’s alpha reliability value. Thus, any inferences made from the result of this
instrument are valid inferences (Muhammad et al., 2021; Sani, 2017).

Results and Analysis

Data in this study were collected through pre-test and post-test and also analysis of the
students’ scores were measured by comparing the results of the pre-test and post-test. The
result of the tests were analyzed statistically using mean, SD and independent t-test in
order to determine the effectiveness of differentiated instruction among polytechnic
students in anti-derivative functions.
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Pre-Test

Both groups were given the same pre-test prior to the intervention process in order to
determine their level of homogeneity. Independent sampled t-test statistic was used to
confirm whether or not the mean pre-test scores were statistically significant as shown in
Table 2.

Table 2: T-test comparison for both experimental and control groups on pre-
test
Group N X SD SEm df twal. p-value Remark
Experimental 56 3321 326 069 98 0.196 0.641 Not Sig.
Control 44 32.75 3.09 0.51

Table 2 shows the independent sample t-test statistic of both experimental and control
groups on their pre-test, a significance level of alpha=0.05 was used in comparing the pre-
test scores of both experimental (M=33.21, SD=3.26) and control (M=32.75, SD=3.09)
groups with a difference in mean of 0.46. This difference was found to be statistically
non-significant at t(98)=0.196 and p>0.001. For this test, Cohen’s d was 0.039, which can
be described as a very small effect size in the mean difference (Cohen, Manion &
Morrison, 2017).

Post-Test
After the intervention process, the groups were given the same post-test to see the effect

of the intervention. Independent sampled t-test statistic is used to confirm whether or not
the mean post-test scores are statistically significant as shown in Table 3.

Table 3: T-test comparison for both experimental and control groups on post-
test
Group N X SD SEy df twal. p-value Remark
Experimental 56 50.89 451 0.85 98 13.546 0.000 Sig.
Control 44 37.62 493 091

Table 3 shows the independent sample t-test statistic of both experimental and control
groups on their post-test, a significance level of alpha=0.05 was used in comparing the
post-test scores of both experimental (M=50.89, SD=4.51) and control (M=37.62,
SD=4.93) groups with a difference in mean of 13.27. This difference was found to be
statistically significant at t(98)=13.546 and p<0.001. For this test, Cohen’s d was 3.74,
which can be described as a large effect size in the mean difference (Cohen et al., 2017).

Table 4: T-test comparison for gender in anti-derivative functions scores on
post-test

Gender N X SD SEm df twal. p-value Remark

Male 55 52,16 3.99 0.95 98 12.874 0.000 Sig.

Female 45 43.72 3.67 0.89

Table 4 shows the independent sample t-test statistic of both gender on their post-test, a
significance level of alpha=0.05 was used in comparing the post-test scores of both male
(M=52.16, SD=3.99) and female (M=43.72, SD=3.67) gender with a difference in mean
of 8.44. This difference was found to be statistically significant at t(98)=12.874 and
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p<0.001. For this test, Cohen’s d was 2.31, which can be described as a large effect size

in the mean difference (Cohen et al., 2017).

Discussion

The differentiated instruction (DI) was found to have a significant effect on students’
understanding of the concepts of anti-derivative functions among polytechnic students
based on the findings of the independent sampled t-test in Table 3. The result indicates
that the performance of the experimental group whom are taught with DI method is
greater than the control group who were taught with conventional method. The result
showed that learning via DI significantly improves students’ performance because
teachers proactively modify curricula, teaching methods, resources, learning activities and
it also address the diverse needs of students either in small groups or individually within
the classroom. Though in the use of the DI, it was discovered that polytechnic students
have been able to demonstrate differential effects on productive disposition, conceptual
understanding, strategic competence and adaptive reasoning. Students’ cognitive skills
can as well be motivated in DI since they are encouraged to develop their knowledge and
explore beyond what the teacher provided. This finding is in agreement with the findings
of Abdurrahman and Garba (2014), Beecher and Sweeny (2008), Castle, Deniz and
Tortora (2005), Garba and Muhammad (2015), who asserted that new approach to
mathematics teaching will provide opportunity for better achievement.

Based on the findings of independent sampled t-test statistic from Table 4, gender was
discovered to have a significant impact on polytechnic students regarding their post-test
scores. The result indicates that male students performed better than their female
counterparts in anti-derivative functions with a mean difference of 8.44 in their post-test
scores. This is because, after learning through DI, students can grasp and apply basic anti-
derivative functions principles in a variety of situations. According to Castle, Deniz and
Tortora (2005), Garba and Muhammad (2015), DI allows students to actively participate
in observations, identifying trends and drawing conclusions based on the collected
information. On one hand, the study’s finding agreed to the findings of Abdurrahman and
Garba (2014), Beecher and Sweeny (2008), Castle et al. (2005), Garba and Muhammad
(2015), whereas on the other hand it contradicts that of Preckel and Brull (2008) who
found no difference among gender using DI.

Conclusion

Polytechnic students’ understanding in the concepts of anti-derivative functions can be
improved through differentiated instruction (DI) according to the findings of this study.
The results show that through DI, the performance of the experimental group is greater
than that of the control group (i.e. learning via DI significantly improves students’
performance). Nevertheless, previous studies have shown that it is difficult for students to
understand certain anti-derivative functions units because the concept appeared a bit
abstract. This can be tackled by applying DI as it proves to be effective in understanding
the concepts of anti-derivative functions. Furthermore, gender was discovered to have a
significant impact on polytechnic students regarding their post-test scores. This is to say
that male students performed better than their female counterparts in anti-derivative
functions.
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Recommendations

The following recommendations were made based on the findings of this research:

Teachers should explore the use of differentiated instruction (DI) frequently as the
findings revealed that the concepts of anti-derivative functions can be improved
when differentiated instruction is adequately utilized.

Polytechnic students should be given proper orientation about the course of anti-
derivative functions as the findings reveal that gender has significant impact on
the performance of male students.

Suggestions for Further Studies

The following suggestions were made for further studies:

The findings of this research show the need for more research on the use of DI in
teaching anti-derivative functions concept on polytechnic students’ academic
performance. This study was conducted with 100 ND 1l students (56 and 44 for
both experimental and control groups respectively) for a period of 7 weeks in only
one polytechnic. It would be of great interest and provide deeper insight if several
polytechnics and a wider range of participants from the same program level is
used over a longer period of time. This may lead to the achievement of a more
robust result with regards to teaching anti-derivative functions concept.

The main purpose of polytechnic education is to train students in technical and
vocational fields to provide middle-level workers with the required manpower in a
country’s industrial and technological growth. It would be of great opportunity to
achieve this if a closer alliance is made with regards to the application of anti-
derivative functions concept to real life situation (like traffic flow, electrical
network, and stress analysis of a truss). This indicates that more research needs to
be done to help bridge this gap between the anti-derivative functions taught in our
polytechnic classrooms and the real-life scenario.

Results from the research have shown that DI has the potential to develop
students’ thinking skills in anti-derivative functions concept. Therefore, more
research should be conducted on the use of other students’ centred leaning
approach in order to respond to the learning environment of the 21st century.
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Abstract

This study examined the relationship among socio-economic status, student attitude to school and academic
success among secondary school student in Sokoto Metropolis. Three objectives, and three hypotheses
guided the study. The population of the study was nine thousand six hundred and forty eight (9,648)
students while three hundred and six (306) students were selected as sample size. A validated instrument
were used for collecting data; Adopted version of Bala (2011) Socio-economic Status, Attitude to School
and Academic Success Inventory SESASI). The instrument with reliability index of 0.82 were used in
collecting relevant data. Pearson Product Moment Correlation Coefficient (PPMC) was used to analyze
hypotheses | and I1. And multiple regression analysis was applied to test hypothesis Ill. The result of the
Pearson Product Moment Correlation shows that there is a negative significant relationship between socio-
economic status and academic success of senior secondary school students in Sokoto metropolis. Based on
the findings, recommendations were made these include, secondary school teachers should advice students

about their attitude to school in order to improve for better academic success.
Key Note: Socio-economic Status, Attitude to School and Academic Success
Introduction

Family background is key to students’ educational development. This is buttressed by the
fact that home environment is a primary socialization agent and influences a child’s
future aspirations. In any family setup, the responsibility of training a child always lies in
the hands of the parents. The common assertion by sociologists that education can be an
instrument of cultural change which is being taught from home is relevant in this
discussion. It is not out of place to imagine that parental socio-economic background can
have possible effects on the academic performance of children in school. Whatsoever
affect the development environment of children would possibly affect their education or
disposition to it. Parental socio-economic status is one of such variables. When a
woman’s nutritional status improves, so too does the nutrition of her young children.
Parents of different occupation classes often have different styles of child upbringing,
different ways of disciplining their children and different ways of reacting to their
children. These differences do not express themselves consistently as expected in the case
of every family; rather they influence the average tendencies of families for different
occupational classes (Gupa, 2019).
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In line with the above assertion, Abdu, Babakura and Tela (2020)had also argued that
socio-economic status of parents does not only affect the academic success but also
makes it possible for children from low background to compete well with their
counterparts from high socio-economic background under the same academic
environment. Moreover, Smith, Fagan and Ulvund in Nuhu, (2018) had asserted that
significant predictors of intellectual performance in school included parental socio-
economic status (SES). In the same vein, other researchers had posited that parental SES
could affect school children to bring about flexibility to adjust to the different school
schedules (Guerin, Reinberg Testu, Boulenguiez, Mechkouri & Touitou in Nuhu, 2018).
In a previous local finding in Nigeria, Aliyu (2016) and Al-Matalka (2014) had averred
that there is a significant difference between the rates of deviant behaviour among
students from high and low socio-economic statuses. The health status of the children
could also be traceable to parental socio-economic status has effects on children’
academic performance.

Students’ attitude to school is another factor that could affect the academic success of
students in school. Attitude is a very strong variable in learning as it determines the
success or failure of a child. Attitude is a correlation of students’ performance in any
teaching-learning subject. It is believed that learning occurs in three domains; affective,
cognitive and psychomotor domains. According to Asiegbu and Ezeugbor (2018),
affective characteristics are now being recognized for the significant interaction they have
with academic performance. And so, attitude, one of the affective characteristics is the
general evaluation of people about themselves, others, other objects, events or problems.
Students’ attitude to school, therefore, affects learning. In addition, Bhat, Joshi and Wani
(2016) suggest that the attitude of students is likely to play a significant role in any
satisfactory explanation of variable level of academic performance shown by students in
studies.

Dudaite (2016) in his finding reports that many students developed negative attitudes to
school, probably due to the fact that teachers are unable to satisfy their aspirations or
goals. It is well known that negative attitude in school toward a certain subject makes
learning or what to be learned in the future difficult. That is, if a student has a negative
attitude towards schooling, it makes learning difficult. Therefore developing students’
positive attitudes towards schooling should be the most important purpose of teaching.
The construct of students’ attitude to school was defined by Dudaite (2016) as being the
subject’s behaviours, the expression of their feelings regarding affection and judgements,
favourable or unfavourable, for the school and school experiences. The affective
characteristics of it may be an important explanatory element of quality education and
investment of individual actors in the different dimensions that make up the school
(Eshetu, 2015)). This construct is intrinsically related to other constructs, such as
students’ perceptions and interest in learning, their competence (Perceived and as result
of academic performance) and motivation. As it appends with other constructs, also with
attitudes there is differences regarding gender. Where girls seem to have more positive
attitudes to school, while boys are less motivated and have more negative attitudes toward
school (Esther, Ruffina & Anastecia, 2018). In general, results show that girls do not
require more time to study, engage less in cases of misconduct and behaviour, have less
absenteeism, and also have more expectations about future and are more enthusiastic
about further studies and give up more easily (Esther, Ruffina & Anastecia, 2018).
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On the other hand, boys are less committed to studies and give up more easily (Esther,
Ruffina & Anastecia, 2018), once their representation of popular teens does not require
having good grades and being committed to the school. Also, there is evidence that
cognitive variables such as ability- related and expectancy beliefs, general attitudes
toward school, and attitudes toward specific academic subjects are related to academic
performance and that these can differ across gender and racial groups (Linnehan in
Esther, Ruffina & Anastecia, 2018). On the relation between students’ success in school
and parental socio-economic level, the results of previous studies had shown that boys
with higher levels appear to be more satisfied with school and that students from lower
socio-economic status and who have less access to school resource s and computers
express more negative attitudes toward school. According to Popham (2005), students’
attitudes to school should be enormously important to educators, because affective
dispositions were seen as powerful predictors of students’ subsequent behaviour.
Academic activities accompanied with the use of modem technologies positively increase
student attachment to school. There is a strong association between individuals’ attitudes
to school and their academic performance and commitment. Students who have negative
attitudes towards school activities are found to exhibit challenging behaviour including
anti-social and off-task behaviour (Fekadu, Negassa & Tegegne, 2019)).

Apart from students teachers’ attitudes towards teaching are also important, this is
because the role of the teacher as facilitator of learning and the contributions to students’
academic performance is enormous. For example, the classroom teacher is the one that is
saddled with the responsibility of translating the learner’s thought into action. In other
words, teachers’ experiences and behaviours towards the teaching-learning process in the
classroom contribute greatly to students’ attitudes towards their teachers, the subject
being taught and the school at large. This in turn will affect the students’ academic
success. Evans; Gibson cited in Fekadu, Negassa and Tegegne (2019) were of the opinion
that students taught by more experienced teachers tend to have favourable attitude
towards the school, school and perform at a higher level because their teachers have
mastered the content and acquired classroom management skills to deal with different
types of classroom problems.

Evidence shows had suggested that how a student performs in school is influenced by his
concept of self. By self, we generally mean the conscious reflection of one’s own being or
identity, as an object separate from others or the environment. There are a variety of ways
to think about the self. Two of the most widely used terms are self-concept and self-
esteem. Self-concept is the cognitive or thinking aspect of self (related to one’s self-
image) and generally refers to the totality of a complex, organized, and dynamic system
of learned beliefs, attitudes and opinions that each person holds to be true about his or her
existence.

According to Abubakar in Li and Qui (2018), there is a great deal of research that shows
that self-concept is, perhaps, the basis for all motivated behaviour. It is the self-concept
that gives rise to possible selves, and it is possible selves that create the motivation for
behaviour. Self-concept and academic performance are dynamically interactive and
reciprocal, each is mutually reinforcing to the extent that a positive (or negative) change
is one facilitates a commensurate change in the other and academic self-concept is more
highly correlated with academic performance than general self-concept. Students with
high self-concept tend to approach school related tasks with confidence and success of
those tasks reinforces this confidence. The opposite pattern is likely to occur for children
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with low academic self-concept. A positive self-concept is valued as a desirable outcome
in many disciplines of psychology as well as an important mediator to other outcomes.
According to the research and a comprehensive meta-analysis conducted by (Maghra,
Galadima & Rufus, 2019), self-concept has a direct and indirect effect on subsequent
academic performance. Not only is self-concept an important outcome lent support to this
when he found that low self-concept affects academic success in a study of some
psychological correlates of academic success and failure.

Academic success is the amount of knowledge derived from learning. The children gain
knowledge by instructions received at school and are organized around a set of core
activities in which a teacher assigns tasks to students and evaluates and compares the
quality of their work. The school provides a wide variety of achievement experiences than
does the family. The concept of academic performance has several references. It usually
denotes activity and mastery, making an impact on the environment and competing
against some standard of excellence. A child with poor academic performance is one
whose actual success, as indicated by his scholastic performance in school, does not
measure up to his potential performance as indicated by his abilities. Mwariri, Marete and
Mwenda (2017), also defined students with good academic performance as those whose
school academic success is above expectations formed based on their activities. Academic
performance is based on the number of factors, such as children’s attitudes, interests,
personality characteristics and social class in addition to learning. Therefore, the main
thrust of the study is to examine relationship between parental socioeconomic status,
students’ attitude to school, self-concept and academic performance among senior
secondary school students in Sokoto Metropolis.

The theoretical framework that guided this study is Operant Conditioning Theory (E.L.
Thorndike, 1874-1948) was the first American psychologist in stimulus response theories
who conducted a series of experiments on earning with animals. His experiments
involved the use of cats, dogs, and chickens. He devised experiments in which an animal
was placed in a cage from which it could escape to reach food. The food was visible but
not accessible from the cage and the hungry animal soon began to seek a lure. Only
pulling a cord hanging within reach outside the cage could open the door of the cage. In
an attempt to reach the food, the animal clawed, banged and prowled around the cage,
occasionally touching the release cord. In this trial and error fashion, some animals hit on
the solution to their problems. Successive attempts by the same successful animals took
shorter periods by cutting out the useless activities. From his experiments, Thordike
(1911) derived three laws and five principles. He holds the view that we stamp in
effective stimulus-response (S-R) connections and stamps out those responses that are
useless. He formulated several laws of learning and classified them as either primary or
secondary. His primary laws he expressed by the terms readiness, exercise, and effect. He
identified five secondary principles, namely multiple response, mental set, partial activity,
response by analogue or assimilation, and associative shifting. According to Mukherjee in
Onwukwe, Anyanwu and Agommuoh (2017), the law of effect was the most important of
Thorndike’s laws of learning. This implies that only those responses of the organism
followed by reward and satisfaction would be learnt. Also those unsuccessful responses
followed by punishment and annoyance would be eliminated from the behaviour
repertoire of the organism.

Some empirical studies related study were reviewed like the study conducted by Bakori in
Onyancha, Njoroge and Newton (2015), the relationship between secondary school
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students’ attitudes to academic subjects, locus of control and their Academic
Achievement in Sokoto State. He infers that there is a significant relationship between
attitude to school and academic performance. Also Tambawal cited in Ovansa (2017), on
locus of control and attitude to school as correlates of academic performance of
secondary school students’ of Sokoto State based on finding agreed that attitude, is a
determinant in learning achievement. However, Ovansa (2017) identify other related
significant factors such as teacher related factors and parents’ attitude towards school.

Stakeholders in childrens’ education such as parents, teachers, government, and non-
government agencies are disturbed about the mass failure of students, especially in
WAEC and NECO examinations. Some parents and even school authorities to win the
battle against students’ mass failure in external examination, are engaging in
examinations malpractices just to make sure their children/students passed the external
examination.

The situation is worst in most government schools to such an extent that, answers to
question are written for students or sent to their handset to copy inside their answer
booklets to pass the external examination. In private schools, questions will be answered
on a sheet of paper and photocopies would be made for each student to copy. These
trends have been happening for decades without adequate moves or intervention to stop it
either from the government or private authorities. The end product of these examination
malpractices is that student would graduate from secondary school with all the required
number of subjects but they would not be able to defend their qualification. Despite the
prevalence of examination malpractices in most the senior secondary schools today,
students’ performance in both WAEC and NECO is still poor. In the year 2018, out of the
1,579,172 candidates that wrote the examinations, only 197,459 got the mandatory 5
credits and above, including English and Mathematics. This implies that only 21% of the
students who sat for the examination passed while 79% failed. Likewise, the WAEC
result released in the year 2019 indicated that only 356,981 (25.99%) out of 1,373,090
candidates obtained five credits, including English and Mathematics. Labelling of
students based on their school academic performance as successful or failure tends to
suggest that intelligence and hardworking are not the sole basis for predicting good
academic performance as revealed by some studies. This means that there are many
variables influencing students’ academic performance.

Furthermore, few of the earlier studies have taken a thorough approach to examine many
other variables that affect students’ academic performance in their studies. Moreover, if
this poor student’s academic success is not stopped or ameliorated, it would have an
adverse consequence on national development. Therefore, to close the gap created
because of poor students’ academic success in their studies, the present study examined
the relationship between socio-economic status and academic success among senior
secondary school students in Sokoto Metropolis.

Objectives of the Study
The objectives of the research are:

I To find out if there is any relationship between socio-economic status and
academic Success of senior secondary school students in Sokoto metropolis.
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ii. To find out if there is any relationship between attitude to school and academic
success of senior secondary school students in Sokoto metropolis.

iii. To find out if there is any relationship among socio-economic status and attitude
to school is more-related to academic success of senior secondary school students
in Sokoto metropolis.

Research Hypotheses

In order to find the relationship between the variables involved in the research, the
following null hypotheses were formulated

Hoi.  There is no significant relationship between socio-economic status and academic
success of senior secondary school students in Sokoto metropolis

Ho,. There is no significant relationship between attitude to school and academic
success of senior secondary school students in Sokoto metropolis.

Hos.  There is no significant relationship among socio-economic status and attitude to
school is more-related to academic success of senior secondary school students in
Sokoto metropolis.

Methodology

The study adopted a descriptive survey design. This descriptive survey involves direct
contact with a population or sample that has characteristics, personality among other,
which is relevant to a specific investigation. Descriptive survey method enables the
researcher to obtain the view of the representative sample of the target population as to be
able to infer the perception of the entire populataion. The population of the study
comprises all the senior secondary school students SS Il in Sokoto Metropolis, Sokoto
State, as of January 2022, there were 32 Public Secondary Schools in Sokoto Metropolis
Sokoto State Nigeria, with total population 9,648 of SS Il students in Sokoto Metropolis.
Data collected from Sokoto State Ministry of Education, Sokoto (January, 2022) revealed
that the Sokoto Metropolis has a total 32 public Secondary Schools of this population, 7
public secondary schools were randomly selected. For these reasons a representative
sample was selected using Research Advisor’s (2006) table for sample size determination,
306 respondents were selected purposively out of 9,648 senior secondary school SS Il
students from 7 selected secondary schools to represent the entire population.

The researcher used all the senior secondary students SS Il in the selected secondary
schools in order to represent the whole population and the opinion of the respondents
were reflects the feelings of the entire population. Schools and students therein were
purposively selected because of the qualities that satisfied the interest of the researcher
such as mixed schools (boys and girls), girls only, boys only, day and boarding schools.
The reason of adopting purposive sampling techniques in the selection is that, both male
and female students were involve because they are the target of the researcher. It also
involves identifying and selecting individual or group of individuals that are essentially
knowledgeable about or experienced with a phenomenon of interest as well as willingness
to participate and the ability to communicate experiences and opinions in an articulate,
expressive, and reflective manner. A total of 306 secondary school students SS Il were
randomly selected in ballot form using yes or no.
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The instrument for data collection was an adopted questionnaire by Bala, (2011); titled
Socio-Economic Status, Attitude to school and Academic Success Inventory (SESASI).
The instrument was subjected to face and content validity by two educational professors
from the Department of Educational Foundations in the field of sociology, measurement
and evaluation. They pointed out corrections, and the researchers used these in adjusting
and instrument accordingly. The reliability and interval consistency of the tests were
established through test-re-test method was employed on 40 students from public
secondary school in another Local Government Area of Sokoto State that are not part of
the study area. Pearson Product Moment Correlation Coefficient was used, and it yielded
a value of 0.82. A modified Likert scale response pattern was used to obtain respondents’
attitudes toward the content of each item in the questionnaire. The responses were given
the following:

Strongly Agree = 4; Agree = 3; Disagree = 2; and Strongly Disagree = 1

Questionnaires were administered to the respondents with help of two trained research
assistances who had the purposes of the study and the content of the questionnaire
explained to them. The data was further collected, collated, scored and three research
hypotheses one and two were analyzed using Pearson Product Moment Correlation
Coefficient (PPMCC) to find relationship between socio-economic status and academic
success among senior secondary school students, also to find relationship between
attitude to school and academic success among secondary school students inn Sokoto
Metropolis, while hypothesis three were analysed used regression analysis to find
relationship among three variable that’s socio-economic status, attitude to school and
academic success among using analysis Statistical tools at 0.05 significance level.

Findings
Hypotheses Testing

Hoi:  There is no significant relationship between socio-economic status and academic
success of senior secondary school students in Sokoto Metropolis

Table 1: Relationship between socio-economic status and academic success of
senior secondary school students in Sokoto Metropolis

Variables N Mean SD r-cal p-value Decision

Socio-economic Status 346 13.4 1.1
-46 .00 Ho Rejected
Academic Success 346 225 6.4

Sources: SPSS 21.0 version

From the result of table 1, students’ socio-economic status recorded a mean of 13.41
(SD=1.14) and students’ academic performance recorded a mean of 22.56 (SD= 6.44) at
Pearson’s r (315) =-.469, p= .000. This indicates a negative and significant relationship
between socio-economic status and academic performance of senior secondary school
students because of the p-value < .05 level of significance. Although negatively related,
therefore, Hoi which states that there is no significant relationship between socio-
economic status and academic performance of senior secondary school students in Sokoto
metropolis was rejected. This implies that socio-economic status is negatively related to
academic performance of students.
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Ho,:  There is no significant relationship between Attitude to school and academic
success of senior secondary school students in Sokoto Metropolis

Table 2: Relationship between Attitude to school and academic success of
senior secondary school students in Sokoto Metropolis

Variables N Mean SD r-cal p-value Decision

Socio-economic Status 346 3.7 42

416 .000 Ho Rejected
Academic Success 346 22.5 6.4

Sources: SPSS 21.0 version

From the result of table 3, students’ attitudes to school recorded a mean of 3.78
(SD=.428) and students’ academic performance recorded a mean of 22.56 (SD= 6.44) at
Pearson’s r (317) =.416, p=.000. This indicates a significant relationship between attitude
to school and academic performance among senior secondary school students because of
the p-value < .05 level of significance. Although positively related, therefore, H02 which
states that there is no significant relationship between attitude to school and academic
performance among senior secondary school students in Sokoto metropolis was rejected.
This implies that attitude to school is related to academic performance of students.

Hos:  Socio-economic status and attitude to school are not better predictor of academic
success of senior secondary school student in Sokoto Metropolis.

Table 3: Regression Analysis on Students’ Academic Success

Variables R R2 Adjusted SE F B T P.value
R2

SES .033 .001 -.003 137 298 .345 251 676

ATS .003 .000 -.004 079 .002 .010 123 .902

Dependant Variable: Academic Success

A look at the squared part correlations revealed that Socio-economic status accounted for
0.3% of the variance in academic success R? adj = -.003, F (1, 344) = .298, p > .05 and
attitude to school accounted for 0.003% of the variance in academic success R~ adj = -
.004, F (2, 344) = .002, p > :05. Thus, the significant results of the procedure indicated
that the predictor variables were able to account for a significant amount of variance in
the dependent variable. Although socio-economic and attitude to school were explanatory
variables of academic success, analysis of regression coefficients indicated that attitude to
school, - .004, t = .902, p < .05 emerged as the significant predictor when all variables
were in the model. This indicated that attitude to school is better related to students’
academic success than socio-economic. Thus, it was concluded that attitude to school was
more related to academic success than socioeconomic.

Discussion

Hypothesis one stated that there is no significant relationship between socio-economic
status and academic success of senior secondary school students in Sokoto metropolis.
The finding of this hypothesis revealed that there is a significant relationship between
socio-economic status and academic success. This finding is following the study of Osei-
Owusu, Ampofo, Akyina, Ampomah and Osei-Owusu (2018), they thinks that parents
have a profound influence on whether a home provides intellectual stimulation, physical
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and psychological safety, an appropriate degree of structure and supportive relationships.
Children with more opportunities at home to build academic skills tend to be better. The
argument was that students with higher socio-economic status possess materials that aid
their academic success more than students with lower socio-economic status.

Hypothesis two stated there is no significant relationship between attitude to school and
academic success of senior secondary school students in Sokoto metropolis. The finding
of this hypothesis revealed that there was a significant relationship between attitude to
school and academic success of students. This finding concurs with the study of Pant
(2020), who infers that there is a significant relationship between attitude to school and
academic success. This is consistent with the findings of Tambawal in Ovansa (2017),
who agreed that attitude, is a determinant of learning achievement. However, Ovansa
(2017) identify other related significant factors such as teacher related factors’ and
parents attitude towards school. Ovansa (2017) notes that attitude is a basis for motivation
in academic achievements. Therefore, a desirable attitude which enhances students’
academic success should be reinforced by teachers in the classroom and parents at home.

Hypothesis three stated that socio-economic status and attitude to school are not a better
predictor of academic success of senior secondary school students in Sokoto metropolis.
The result of multiple regression analysis of socio-economic status and attitude to school
shows that attitude to school has a beta value than socio-economic status. This indicated
that attitude to school is better related to students’ academic success than socio-economic
status. This supported the findings of Abubakar, Mustapha and Abdullahi in Qasem
(2018) which showed that student’s self-concept was a better predictor of academic
performance. This finding did not agree with that of Miftahu and Melaiye (2021), who
reported that socioeconomic status of parents influence the academic performance of their
children in senior secondary schools.

Because of the above findings, it is recommended among other things that Parents and
teachers need to encourage students on how to improve their intrapersonal and
interpersonal relationship in school regardless of their parental socio-economic status as
this could improve their academic performance. Students should be encouraged by
teachers and sociologist to develop a healthy attitude to school and school activities
through motivation, as this can enhance students’ academic performance. Also, teachers
should assist students to gain self-awareness which can enhance their ability academically
and affective components of learning should also be incorporated into school curriculum
by curriculum developers since it is indicated from the research finding that attitude to
school is related to academic success.

Conclusion

From the findings of this study, it was concluded that socio-economic status was
negatively related to students’ academic success, attitude to school was significantly
related to student academic success while attitude to school was more related to academic
success than socio-economic status of senior secondary school students in Sokoto
metropolis.
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Recommendations

I There is need for counsellors to interact with students about the academic success
in which has attributed to their socio-economic status.

ii. Secondary school teachers should advice students about their attitude to school in
order to improve for better academic success.

iii. Students should be encouraged to design better attitude to school in order to have
better academic success since attitude to school is a better predictor of academic
success than socio-economic status.
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Abstract

This study was carried out to evaluate the effects of in-service-teacher-development-
programme on pupils’ interest in lower basic mathematics in Katsina state, Nigeria. The
study adopted sample cross sectional survey design. The sample for the study was 700
pupils comprising 358 and 342 male and female pupils selected from a population of
45,746 primary five pupils from six Local Government Education Authorities (LGEAS) in
Katsina Education Zone — three LGEAs were in the programme (ITDP) involving 361
pupils and the other three were not (Non-ITDP) with 312 pupils. Data collection was
accomplished through the use of Primary Mathematics Interest Inventory (PMII). The
PMII consisted of 40 items and was adapted from Haun (2016). The instrument was
validated by experts and reliability coefficient was computed and found to be 0.78 Mann-
Whitney U test was used to analyse the data. Findings showed that pupils from ITDP
schools exhibited positive™ effect on interest in comparison to their counterparts from
Non-ITDP schools and the effect of the intervention was gender neutral on interest within
ITDP schools. Based on the findings of the study, it was recommended that Katsina state
government need to consider replicating the programme in LGEAs where it was not
conducted and professional bodies popularise strategies of the programme through series
of workshops and conferences.

Keywords: In-Service-Teacher-Development-Programme, Interest, Basic Arithmetic
Operations

Introduction

In most countries primary education has been regarded as the most important as well as
the most patronized by people (Lawrence, 2018). As primary education is the pivot of the
educational edifice that is expected to provide literacy and enlightenment to citizens as
well as the key to the success or failure of the whole system. A careful perusal of the
goals of primary education reveals that mathematics is sine qua non for the achievement
of most of them. Sample cut-off marks for admission into Federal Unity Schools in
respect of male and female candidates for the years 2017 and 2018 from the six geo-
political zones of Nigeria revealed Katsina state as the least and consistently below the
national merit cut-off marks. Similarly, the outcome of a baseline line survey on Teacher
Development Needs Assessment (TDNA) of Teacher Development Programme (TDP)
phase 1 states (that include Katsina) found vast majority of pupils were considerably
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behind curriculum expectations in numeracy. It was no surprise that the same survey
revealed that about 8% of teachers had sufficient professional knowledge of mathematics
(scored 75% and above) to be considered effective in the classroom when tested on their
knowledge of topics covered by class 4 pupils. Though there are several factors that
directly affect learning, teacher quality and effectiveness are crucial to learner success.
Fortuitously Katsina state was included among phase 1 states of United Kingdom’s
Department for International Development teacher development programme. The
Programme was a six-year (2013-19) funded education programme with a total budget of
£34 million (approximately N 15.64 billion) seeking to improve the quality of teaching in
primary and junior secondary schools (JSSs) and in Colleges of Education in six states in
northern Nigeria, Oxford Policy Management Nigeria (OPMN, 2017). The programme
was in two components, namely pre-service and in-service. The objective of the in-
service teacher development programme (ITDP) component was to improve the
capability of teachers already in service to deliver quality learning to pupils in primary
schools in target locations. About 80% of the budget of the programme was dedicated for
the in-service-teacher-development component of the programme.

It is often said interest is the mother of attention and once interest is stimulated and
sustained attention is guaranteed and learning is assured. In the view of Harackiewicz,
Smith and Priniski (2016) interest is a powerful motivational process that energizes
learning, guides academic and career development, and is essential to academic success.
Also, Alio and Okafor (2018) opined that lack of interest is seen as an inhibiting factor to
mathematics achievement among pupils. For mathematics achievement to be awakened in
children, they must have interest in the subject.

There seems to be a universal consensus on the utility of mathematics in laying
foundation for pupils’ level of thinking, skill development, problem solving and
facilitation of the learning of other subjects especially sciences such that it has been made
a core subject in school curriculum at the primary level in Nigeria and the world over.
However, in spite of the important role mathematics plays in the achievement of the goals
of primary education, most pupils find the subject difficult either to study or write
examination and pass. For instance, sampled cut-off marks for admission into Federal
Unity Schools in respect of male and female candidates for the years 2017 and 2018 from
the six geo-political zones of Nigeria revealed Katsina state as the least and consistently
below the national merit cut-off marks.

Similarly, the outcome of a baseline line survey of TDP phase 1 states (that include
Katsina) found vast majority of pupils were considerably behind curriculum expectations
in numeracy. Also, Oxford Poverty and Human Development Initiative report (2017)
ranked Katsina state the 6™ poorest in Nigeria in terms of multidimensional poverty —
which measures poverty based on the incidence and intensity of deprivation in education,
health and living standard. TDP’s operational context included some of the ‘poorest’
states in Nigeria as Katsina is among states with the highest incidence of income poverty
in Nigeria, Nigerian Bureau of Statistics (NBS, 2012). In addition, the Executive
Secretary of Universal Basic Education Commission (2017) observed that one of the
biggest challenges Nigeria faces is how to ensure that the tuition provided in schools is of
good quality to ensure learning outcomes improve significantly as mean score in English,
Mathematics, and Life Skills is only 30%-40%. Thus, the chilling blend of pupils’ poor
performance, teachers’ incompetence and poverty rating informed the inclusion of the
state in the first phase of the Teacher Development Programme.. Thus, the researchers
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were motivated to conduct the study to evaluate the effects of In-service-Teacher-
Development-Programme on pupils’ interest in basic arithmetic operations among pupils
in Katsina State. This was intended to establish whether the conduct of professional
development programme had trickled down and filled gaps in learners’ interest levels.
Objectives of carrying out the study are listed below.

Objectives of the Study
The study was guided by the following objectives:

I Find out the effect of in-service-teacher-development-programme on pupils’
interest in mathematics in Katsina state.

ii. Investigate the gender friendliness of in-service-teacher-development-programme
on pupils’ interest in mathematics in Katsina state.

Research Questions
The study posed the following questions for answers:,

Avre there differences in the interest levels of pupils taught by teachers in ITDP and Non-
ITDP schools in Katsina state?

Is there difference in the interest level of male and female pupils whose teachers had in-
service-teacher-development-programme in Katsina state?

Null Hypotheses
The following null hypotheses were formulated for testing at p < 0.05.

Hoi.  There is no significant difference between the interest levels in mathematics of
pupils taught by teachers in ITDP and Non-ITDP schools in Katsina state.

Ho,.  There is no significant difference between the interest levels in mathematics of
male and female pupils whose teachers had in-service teacher development
programme in Katsina state.

Methodology

The study adopted simple cross sectional survey design and the population of this study
consisted of forty five thousand seven hundred and forty six (45,746) primary five pupils
from six Local Government Education Authorities (LGEAS) in Katsina Education Zone.
Three LGEAS were involved in the programme and the other three were not. Proportional
stratified sampling procedure was used to select a sample of 673 pupils with 361 and 312
pupils from ITDP and Non-ITDP schools respectively. In addition 343 and 330 of the
sampled pupils were male and female respectively. This study used stratified random
sampling technique in which a sample 700 was selected. Primary Mathematics Interest
Inventory (PMII) adapted from Laura Haun (2016) was used to determine pupils’ interest
in mathematics. For the purpose of ensuring validity the instrument was subjected to the
scrutiny of experts in mathematics education and psychology. The reliability of PMII was
determined by single administration and Cronbach’s alpha (1951) was computed and
found to be 0.78 sequel to a pilot test.
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Results

The results of the study were obtained from research questions answered and hypotheses
tested through analysis of 673 out of 700 questionnaires.

Research Question 1: Are there differences in the interest levels of pupils taught by
teachers in ITDP and Non- ITDP schools in Katsina state?

Table 1: Summary of Interest Mean Rank Levels for ITDP and Non-ITDP
Groups

Group N Mean Rank Sums of Ranks Mean Rank Diff.

ITDP 361 408.50 147469.50

Non-ITDP 312 254.27 79331.50 1538

Total 673 662.77 226801.00

Source: SPSS Analysis Output

Table 1 shows that pupils in the Non-ITDP group expressed a relatively lower interest
mean rank (254.27) in mathematics compared with pupils whose teachers were involved
in the in-service-teacher-development-programme (408.50). This development was
attributed to the effect of the in-service-teacher-development-programme to which
teachers in ITDP group were exposed. To establish if the difference in the mean ranks is
statistically significant, the Mann Whitney U test was used to test the first null hypothesis.

Null hypothesis One

There is no significant difference between the interest levels in mathematics of pupils
taught by teachers in ITDP and Non-ITDP schools in Katsina state.

To test this hypothesis, summated pupils’ interest scores of ITDP and Non-ITDP schools
were compared using Mann-Whitney U test statistic. Summary of the results are
presented in Table 2

Table 2: Summary of Mann-Whitney U Test on Interest Levels of ITDP and

Non-1TDP Groups

Mean Sum of Mann- Effect Size

Group N Rank Ranks Whitney U Z-Value P-Value (d)
ITDP 361 408.50 147469.50 30503.500 -11.644  0.000 0.861
Non-ITDP 312 254.27 79331.50
Total 673 662.77 177973.00
Source: SPSS Analysis Output

Table 2 reveals that there was significant difference in interest levels in mathematics
between pupils taught by teachers who participated in the in-service-teacher-
development-programme compared with those taught by teachers in Non-ITDP schools.
The Mann-Whitney U value for the test was 30503.000 with a Z-value of -11.644 and a p-
value of 0.000 (p < 0.05). Therefore, null hypothesis one was rejected and it was
concluded that teachers’ participation in in-Service-teacher-development-programme
significantly improved pupils’ interest in mathematics. Moreover, the effect size (d) is
0.86 that indicated large effect size as recommended by Cohen (1988) criteria.
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Research Question 2: Is there difference in the interest level of male and female pupils
whose teachers had in-service-teacher-development-programme in Katsina state?

Regarding descriptive statistics on interest levels of male and female pupils taught by
teachers in ITDP schools, summary of the results are presented in Table 3.

Table 3: Interest Mean Rank Levels Based on Gender in ITDP Group

Group N Mean Rank  Sum of Ranks Mean Rank Diff.
Male 186 182.02 33856.50

Female 175 179.91 31484.50 211

Total 361 361.93 65341.00

Source: SPSS Analysis Output

Table 3 reveals that male and female pupils whose teachers were exposed to in-service-
teacher-development-programme in the ITDP group differed slightly in their interest
mean ranks in mathematics. From the table, male and female pupils had 182.02 and
179.91 as mean ranks respectively that differed by 2.11 in favour of male pupils.
However, to establish the statistical significance of the difference of the mean ranks,
Mann-Whitney U test was used to test the second null hypothesis.

Null Hypothesis Two
There is no significant difference between the interest levels in mathematics of male and
female pupils taught by teachers in in-service-teacher-development-programme schools in

Katsina state.

The summary of the results are presented in Table 4

Table 4: Summary of Mann-Whitney U Test on Interest Level of Pupils by
Gender in ITDP Group

Mean Sum of Mann- Effect Size (d)
Gender N Rank Ranks Whitney U Z-value P-value
Male 186 182.02 33856.50 16084.500 -0.224  0.823 0.02

Female 175 179.91 31484.50
Total 361 361.93 65341.00

Source: SPSS Analysis Output

Table 4 reveals a P-value (0.823) that is greater than the set P-value (0.05). This
suggested that there was no significantly difference in the interest mean ranks of male and
female pupils taught by teachers who participated in in-service-teacher-development-
programme in Katsina state. The null hypothesis was therefore retained and hence it was
concluded that male and female pupils expressed similar interest towards mathematics in
ITDP schools.

Discussions
The result of the analysis of data regarding null hypothesis one showed there was

significant difference in interest levels between pupils taught by teachers in ITDP schools
compared to those in Non-ITDP schools. The positive effect of the programme is in
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agreement with Wong and Wong (2019) who in a study on ‘The Relationship between
Interest and Mathematics Performance in a Technology-Enhanced Learning Context in
Malaysia’ involving 40 students reported that the students showed more interest in
mathematics. Similarly, Onyiyechi (2019) who conducted a study on ‘The Effect of Dart
Game on Secondary School Students’ Interest in Algebra in Enugu Education Zone’
reported that that students taught with the game showed more interest in algebra than their
counterparts taught with expository method.

Outcome of the second test of null hypothesis showed there was no significant difference
between the interest levels of male and female pupils taught by teachers who participated
in ITDP. This result is in tandem with the findings of Alio and Okafor (2018) who
reported there was no significant difference between the interest levels of male and
female pupils taught with mathematical games. However, Oluyemo, Musbahu, Kukwil,
Anikweze and Shaluko (2020) in a study on ‘Gender Differences in Mathematics Interest
and Achievement in Junior Secondary School Students, Niger State, Nigeria’ revealed
that female students showed more interest in mathematics than their male counterparts.

Conclusion

The outcome of the study indicated that pupils taught by teachers in ITDP schools
exhibited positive interest levels compared to their counterparts in Non-1TDP schools. In
addition, in-service-teacher-development-programme instilled even effects on gender
regarding interest.

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

i Following the positive effects of ITDP, the Katsina state government needs to
institutionalise the programme in all treatment LGEAs and replicate same in
control LGEAs.

ii. As competence and experience were factored in selecting ITDP teachers, the state
government is required to employ teachers on merit, retain and incentivize them
for effective teaching.

iii. Professional bodies like Mathematical Association of Nigeria (MAN) and
Mathematics Panel of Science Teachers Association of Nigeria (STAN) ought to
promote approaches of ITDP in conferences, workshops and publication in their
journals.
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Abstract

The main purpose of this study is to examine the impact of class size on students” academic performance in
selected public senior secondary schools in Sabon Gari Local Government Area of Kaduna State. In this
study, the effect of class size on students’ academic performance and instructional strategies were analyzed.
Self-administered questionnaire was used as instrument of data collection for the study. A sample of two
hundred (200) students in four selected public secondary schools was used. Senior secondary two (SS2) and
three (SS3) students were used for the study. The students were selected randomly and one hundred and
seventy (170) questionnaires was correctly filled and collected, thirty (30) questionnaires was either not
collected or wrongly filled. The analysis was done using descriptive statistics, percentage and frequencies.
It was found that large class size has negative effect on students’ academic performance in chemistry. It
was also observed that class size has implications on instructional strategy and students’ academic
performance. It is recommended that the class must be sizeable to encourage teacher-students interaction
for effective teaching and learning, policy makers should consider as a matter of priority the issue of
increased funding of secondary school education in Nigeria and also school supervisors and inspectors

should concentrate more on the number of students in each class and avoid overcrowding in classes.
Introduction

As the world population continues to increase, the class sizes are also affected. Class size
are often mentioned by experts in the educational literature as having effects n students’
feelings and performance, quality of school budgets and administration as well (Ruffinn,
et al.,, 2018). It is considered as one of the important determinants of academic
performance over which teachers in schools have little or no control. Class size may be
defined as the number of students per teacher in a given class or the population of a class
(Ajayi, et al., 2017). The duo of chemistry and science are two areas, each requiring
attention for its teaching and learning and the proper dissemination of the knowledge for
the advantage of humanities and society at large. Teachers of chemistry who are the
epicenter in the dissemination of the knowledge tend to find it uncomfortable in the
process; which is attributed to a number of factors, emphasis had been made on class size
especially because of the role it play in the process of teaching and learning chemistry
because of the bearing to life entirely (Tsafe, 2014). Science teaching and learning in
schools was in fact, a privilege. These laudable objective teachers who could not properly
and adequately disseminate the concept to the students, chemistry is one of pivotal
subjects in technology, its effective teaching must be handle with all seriousness (Hadiza,
etal., 2021).

Chemistry is a science that involves a lot of practical activities Akanbi et al (2018)
observed that the most important feature of effective chemistry teaching is to support


mailto:hadizasani860@gmail.com
mailto:maryamshika2009@gmail.com
mailto:aisha.abdullahi78@gmail.com

Impact of Class Size on Students’ Academic Performance in Chemistry Among Selected Public Senior
Secondary Schools in Sabon Gari Local Government Area of Kaduna State

theoretical explanations with actual practices in the laboratory. It thus requires that
adequate laboratory facilities needed to be provided for effective teaching and learning of
practical chemistry but due to the class size many chemistry teachers abandon practical’s
but rather concentrate on theoretical explanations. Chemistry teachers have applied
several instructional approaches in teaching chemistry yet the derive result in students’
performance has not been achieved (Eriba, 2013). Hadiza et al (2021) further reported
that poor performance of students in chemistry among others include teachers inadequate
preparations, methods adopted in teaching this subject and class size, the pursuance of
how improve the performance of the student in chemistry is concern for this investigation.
In spite of all these benefits, large class size may generate a lot of controversy due to the
difficulty of teachers to work with large class size. These controversies may serve as
thorns that crumble the performance of students in chemistry at the senior secondary
school level. Some of these problems may be; teachers may find it difficult to use varied
teaching methodology in teaching, students may find it difficult to concentrate in the
class, teachers may find it difficult to control the students in class and there may be
insufficient teaching and learning resources. Hence the quality of teaching, assessment of
students and quality of learning may be affected. Basically, earlier one of the subjects in
the Nigerian public senior secondary schools which requires demonstrations and much
student attention is chemistry. Therefore, the present study seeks to use chemistry as
baseline to revisit the issue of class size implications on quality of teaching and learning.
Findings from this study would not only contribute to the educational literature but also
educational planning and policy towards school infrastructure. The study focuses on two
effects of class size: academic performance in chemistry and instructional impact of class
size on students’ performance in chemistry at public senior secondary schools in Sabon
gari Local Government Area of Kaduna state.

In most of our secondary schools in Kaduna and Nigeria today, the teacher-student ration
has gone far beyond the stipulation of the National Policy on Education. Students stay
more than fifty in each class, seating arrangement are altered, thereby making teaching
and learning more difficult. Educational planners in Nigeria have attributed the over
bloated class size due to the explosion of population of children of school age.

AKkiri and Nkechi (2009) are of the opinion that ineffectiveness of teachers in classroom
interaction with the learners could be responsible for the observed poor performance of
learners and the widely acclaimed fallen standard of education poor academic
performance of learners can be linked to poor teachers’ performance in terms of
accomplishing the teaching task, negative attitude to work and poor teaching habit which
have attribute to poor inactivation (Akiri & Nkechi, 2009).

However, in most schools, ineffective teaching is due to conditions such as lack of
resources facilitating teaching and alarming and overcrowded classrooms (class size).
That resulted in to negative influence on the instructional quality in schools, translated in
to poor academic performance, attitude and values. The ways learners learn affect their
academic performance.

The question therefore is does class size determine the academic performance of students
in Chemistry? Is the fault entirely that of teachers or students or both of them? Or is it that
students of today are non-achievers because they have low intelligent quotient and a good
neutral mechanism to e babel to act purposefully, think rationally and deal effectively
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with academic tasks. This problem as a phenomenon, calls for intensive investigation to
know the root causes of this abysmal performance as to proofer a lasting solution to it.

Purpose of the Study

This study determines the impact of class size on students’ academic performance in
chemistry. The following specific objectives are the main issues of the study:

I to determine the impact of class size on students’ academic performance in
chemistry;
ii. to find out how class size affect instructional strategies; and

Research Questions

I To what extent does class size affect student on academic performance in
chemistry?
ii. What is the effect of class size on instructional strategy in chemistry class room?

Literature Review

Academic achievement of students especially at the secondary school level is not only a
pointer to the effectiveness of schools but a major determinant of the future of youths in
particular and the nation in general. The medium through which the attainment of
individuals and the nation’s educational goals can be achieved is learning. Learning
outcomes have become a phenomenon of interest to all and this account for the reason
why scholars have been working hard to unravel factors that militate against good
academic performance Nwankwo, (2019). The evident recurring failures in external
examinations conducted by National Examination Council (NECO) and West African
examinations Council (WAEC) and subsequent low performance of undergraduates in
universities in Nigeria and West Africa in general are largely traced back to poor attitudes
of the secondary school students. Various factors are suspected to be responsible for these
ugly developments, one of such factors is class size.

Class size as defined by Adeyemi (2018), is an educational tool that can be described as
an average number of students per class in a school, while Hoffman (2010) described it as
the number of students per teacher in a class. Ogbu (2019) described it as a tool that can
be used to measure performance of the education system. A lot of argument has gone on
the impact of class size on performance, some fingering over-bloated class size as the
main factor responsible for falling standard of education, most especially in the
elementary or secondary level of education in Nigeria, however others see this as mere
coincidence seeing other factors as being responsible. Effect of class size on the students’
academic performance has been reported. However, it is expected that a strong
relationship exists between students’ attitudes and performance but the impact of class
size on the former has not much been investigated hence, the purpose of this research.

Understanding if there is a relationship between the number of students in a classroom
and the academic achievement of the students is vital to educators. Providing the best
possible learning environment for all students while making informed decisions about
how to best utilize limited funding is at the center of the class size debate (Gilman &
Kiger, 2013). Stakeholders at all levels of education need empirical data regarding the
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significance of the relationship between class size and academic achievement. This is
especially true in rural, economically disadvantaged areas where funding is even more
limited than in more affluent areas. Unfortunately, making the decision of whether or not
to decrease the number of students within the classroom to increase academic
achievement is one that is only confounded by the abundance of contradictory studies into
the topic (Addonizio & Phelps, 2010; Biddle & Berliner, 2012; Milesi & Gamoran, 2016;
Slavin, 1989). To provide a baseline understanding of the research that has been
conducted regarding class size and academic achievement, historical data as well as a
review of the major educational studies will follow.

Class Size and Classroom Management

Historical information about class size in this country helps educational leaders
understand why the need to justify per-pupil expenditures became an issue. Previous
research regarding class size focused on the relationship between class size and the
instructional technique utilized by teachers within differing class sizes and provided data
regarding how class size affects the instructional practices of teachers. To really
understand how class size affects the instructional environment, educational leaders must
also analyze the amount of time teachers have to spend on classroom management as this
directly affects the amount of time teachers are able to devote to instruction.

From teacher survey and interview data, Blatchford, et al. (2017) and Cakmak (2019)
found that larger classes are often cited as being harder for the teachers to maintain
student discipline, resulting in the focus of the classroom environment being more on
student behavior than on student academic achievement. Blatchford, Edmonds, and
Martin (2013) observed that students in smaller classes (average of 19 students per class)
exhibited more time being utilized for instructional purposes and less time being utilized
for non-instructional purposes, such as talking to one’s peers about non-academic topics,
than students in larger classes (average of 32 students per class). Halbach, Ehrle, Zahorik,
and Molnar (2011) found that larger classes prevented teachers from being able to
provide in-depth content coverage due to the loss of instructional time occurring since the
teachers were spending more time handling student behavior issues. Not only do teachers
cite smaller classes as having less discipline problems than larger classes, but they also
stated that the more intimate environment of smaller classes enabled them to prevent
behavior management issues from developing through the personal relationships they
were able to develop with their students (Egelson, Harman, & Achilles, 1996; Halback et
al., 2011).

Methodology

Descriptive survey design was used in this study. The descriptive survey was used
because it aims at primarily describing, observing and documenting a situation as they
occur rather than explaining them. The design has the advantage of producing a good
amount of responses from a wide range of people and it involves extracting information
from a large number of individual using the same set of questions through personal
contact, electronic mails and the phones. The target population was public senior
secondary school students in Sabon gari Local Government Area of Kaduna state. The
instrument used in this study was questionnaire. Two hundred (200) questionnaires were
distributed to students in four selected public senior secondary schools. Senior secondary
two (SS2) and three (SS3) students were used for the study since they have had a year or
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two respectively of learning experience in secondary school studying chemistry, they will
therefore be in the position to answer the questions accordingly. The schools were
purposely selected based on the students population and secondly the accessibility. The
students were however selected randomly and one hundred and seventy (170)
questionnaires was correctly filled and collected, thirty (30) questionnaires was either not
collected or wrongly filled and thereby rendered invalid by the respondent.

The questionnaire was developed based on the concerns, issues and arguments raised in
previous literatures about the topic. The questionnaire was structured into four parts with
close-ended questions. Part one was centered on direct impact of class size on students’
academic performance, and part two contains questions on the impact of class size on
instructional strategies. The questions required the respondents to answer thus; strongly
agree (SA), Agree (A), Undecided (U), Disagree (D), and Strongly Disagree (SD)
respectively. The questionnaires were administered personally. Subsequent to the data
collection, the data were analyzed using frequency and percentage. Statistical Package
and Service Selection (SPSS) was used to analyze the data.

Table 1: Impact Class Size on Students’ Academic Performance

Questions SA A U D SD M
S.D

Students hardly see writings 32((18%)  41(24%) 12(7%) 38(22%)

on the board when seated at 36(21%) 18.4 6.12

the back in a large class?

Students have the 62(36%)  31(18%) 6(4%) 36(21%)
opportunity to cheat during 24(14%) 24 13.12

class exercises, test and

examination in large class

size?
Students can do other things 37(22%) 24(14%) 10(5%) 46(27%)
like copying notes in large 44(26 18.8 9.23

class when chemistry lesson
is going on without the
teacher noticing?

Smaller class sizes allow 54(31%) 62(36%) 10(5%) 14(8%)
more time for teachers to 20(12% 18.4 14.12

help students with practical

in chemistry and develop

their  skills  which can

increase student’s

achievement?

Students are very active in 2(7%) 31(18%) 18(10%) 40(23%)
large class size than in small 56(33%) 18.2 10.43
class?

Decision: Significant
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Table 1 presents detailed results on how class size affects the academic performance of
the students in chemistry.

Table 2: Impact of Class Size on Instructional Strategies

Questions SA A U D SD
M S.D

The teaching of practical 25(14%) 38(22%) 14(8%) 51(30%)

chemistry skills is neglected 32(18%) 18.4 8.3

in large class size?

Teachers are likely to give 65(38%) 44(25%) 9(5%) 18(10%)

more class exercise to 26(15%) 18.6 13.13

students in smaller class size
than larger class size?

15(8%) 41(24%) 9(5%) 21(12%)
The use of audiovisual aids 62(37%) 17.2 13.22
in large class would make
lessons more interesting?

51(30%) 40(23%) 25(14%) 29(17%)
The atmosphere in large 15(8%) 18.4 8.44

class size is always teacher
centered with passive
students?

Decision: Significant

From Table 2, it could be observed that class size has some relationship with instructional
strategy be it positively related or negatively related.

Discussion

The result in Table 1 shows that a good number of the students agree that there is a high
possibility of cheating during examination in a large class; this was confirmed by 59
percent of the respondents. This means that the true performance of the students cannot
be ascertained since poor students stand to benefit from the act of cheating. Also, 46
percent of the students indicated that they can hardly see the writings on the board in a
large class. However, this figure was contradicted by 49% of them who indicate that they
can clearly see writings on the board in a large class. Additionally, it can be observed that
large class makes it difficult to be active in class. This was revealed from 68 percent of
the students. Furthermore, 79 percent of the total respondents agreed that smaller class
sizes allow more time for teachers to help students develop appropriate practical skills
which can increase student’s performance. This means that in large classes it would be
difficult for teachers to help students to develop skills to increase their performance. The
findings have largely demonstrated that large class size has negative effect on students’
performance in chemistry. Surprisingly, 69 percent of the respondents disagreed that they
can do other things like copying notes in large class when chemistry lesson is going on
without the teacher noticing them. This may be attributed to the fear of being punished
when caught and the desire to pay attention in chemistry class due to its perceived
ambiguity of the subject.
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There is a strong reason to conclude that large class size could negatively affect students’
performance. Students are likely to lose concentration, focus and even attention from
teachers. This confirms the assertion that some small class pedagogies which could
include project work where students are individually monitored and provided with
continuous feedback on investigative tasks are designed to develop higher order thinking
skills (Altinok and Kingdon 2012; Bosworth, 2014) in Ruffin (2018). Consistent with
some earlier studies, it has been established in this study that small class size provides
learning experiences that facilitate increased collaboration and communication among
students, provide helpful learning opportunities and foster student metacognitive skills
through the development of information discovering and help-seeking behaviors, Altinok
and Kingdon (2012); Bosworth (2014) in Ruffin (2018), through practical orientation and
class participation. The results further confirmed the study by Azigwe et al (2016) which
indicated that in a large class teacher find it difficult to teach effectively and efficiently
leading to students not being able to also learn effectively since low participation in class
activities were possible.

The result from Table 2 shows that teachers do not neglect the practical aspect of
chemistry due to large class size. 64 percent of the students disagreed that the teaching of
practical skills is neglected in large class size. This is consistent with the findings by
Aturupane et al. (2013) in Ruffin (2018) which revealed that teachers are able to use
teaching strategies that fit the large class size such as group work and working on projects
rather than employing pedagogies like collaborative learning and the systems and
structures needed for working effectively within the context of collaborative learning are
embedded in the careful sequencing of activities that follow a specific design to promote
learning. This means that in terms of instructional practicability and ways of teaching,
class size has no significant relationship with respect to instructional strategy. The
students revealed further that the use of audio-visual aids in large class size would not be
appropriate and could not make lessons interesting and 66 percent of the students held
this view.

The findings further showed that 75 percent of respondents held the opinion that teachers
are more likely to teach with very little or no class exercise in a large class size. Regular
exercise is an important instructional strategy which helps increase academic performance
of students (Hattie, 2009) in Ruffin (2018). Also, 62 percent of the total respondents
accepted that in large classes, the atmosphere is teacher centered with passive students.
This is evidence that class size has implications on instructional strategy and students’
academic performance but Stephens et al. (2014) stated that there is no guarantee that
smaller classes will automatically lead to more productive works. Similar to the evidences
found in this study, Amedahe (2016) noted that discussion time becomes scrappy among
students in large classes and instructors may rely on passive lecturing, assign less written
homework or fewer problem sets, and may not require written papers.

Conclusion

The study concludes that large class size contributes to poor academic performance, it
results to poor teaching methods, instructional materials are not used properly in a large
class size because, it is very hard for the teacher to show the students the instructional
material especially those at the back. Also most times the teacher always get tired after
walking around the class once, Classroom management is always hard, National policy on
education approved 40 to 45 students per class, Merging two classes (A and B) is not
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good and not be done in anyway, Supervisors are not interested in classroom size and
number of students in the class, all they are after is the lesson note, inadequate learning
environment and improper class size makes the students to lose concentration from the
lesson.

Recommendations
The following recommendations were generated from the findings:

i Policy makers in Sabon Gari L.G.A should consider as a matter of priority the
issue of increased funding of secondary school education in Nigeria. Increased
funding will help to ameliorate problems facing academic performance in
secondary schools.

ii. School supervisors and inspectors in Sabon Gari L.G.A should concentrate more
on the number of students in each class and avoid overcrowding in classes.

iii. The class must be sizeable to encourage teacher-students interaction for effective
teaching and learning.
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Abstract

This study examined motivation, self-efficacy and high achieving pupils' academic performance. A
correlational survey research design, carried out at ex-post 80 high ability pupils were selected using
purposive sampling techniques. The instruments used were Intrinsic and Extrinsic Motivation Scale
(a =.73) Academic Self-Efficacy Scale (a« =.73) and Pupils Academic Record (PAR). Three null
hypotheses were tested at 0.05 level of significance and result obtained revealed that there is a significant
relationship between pupils' self-efficacy and academic performance, hence, 0.602 at p < 0.05 level of
significance. Also, intrinsic motivation and pupil's self-efficacy have significant relationship on the
academic performance of pupils (0.225 at p < 0.05 level of significance). While extrinsic motivation did not
correlate with pupils' academic achievement, hence, (0.021 and p > 0.05). Thus, on the basis of this finding

the researchers offered appropriate recommendations to teachers, parents and the government.

Key Words: Intrinsic Motivation, Extrinsic Motivation, Self-Efficacy, Academic
Performance

Introduction

Research on academic achievement would continue to be unabated as long as the desired
outcome of learning performance remains unattainable; hence, there is need for
researchers to continue to explore this frontier of knowledge. Ajayi (2017) described the
poor academic performance in public examinations as a symptom of pervasive national
failure that has affected every facet of our national endeavour. The crux of the matter
appears to be the kind of attitude, which the pupils bring to bear on their studies. However,
acquiring exquisite academic success at each level of education has always been the goal
of every parent. Even the indolent ones among the pupils want to achieve success in any
examination. This accounts for why they engage in all forms of examination malpractices.
It is on this premise that the need to carry out further research on academic achievement
is anchored.

The gifted and talented can only be found among the population of high ability pupils.
The gifts and talents that some pupils possess sent them apart for their regular counterpart
which nurturing and care may blossom into contributions a society value. Pupils who are
academically motivated perform better in school, value their schooling and possess the
academic confidence and positive feelings of self-worthy so necessary to increase
academic achievement. A classic distinction in motivation is between intrinsic and
extrinsic. Intrinsic motivation is the natural tendency to seek out and conquer challenges
as well as pursue personal interests and exercise capabilities (Deci & Ryan, 2012). When
we are intrinsically motivated, we do not need incentives or punishment because the
activity itself is rewarded. In contrast, when we do something in order to have a grade,
avoid punishment, please teachers, or for some other reasons that have very little to do
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with the task itself, we experience extrinsic motivation (Woolfolk, and Bulke-Sapero
2015). We are not really interested in the activity for its own sake; we care only about
what it will benefit us.

Madrid and Perez Canado (2021) perceived three components in achievement motivation.
These are: (a) cognitive drive, which is task oriented in the sense that the enquirer is
attempting to satisfy the need to know and understanding and the reward of discovering
new knowledge resides in the carrying out of the task; (b) self-enhancement which is ego
oriented or self-oriented and represents a desire for increased to prestige and status gained
by doing well scholastically, and which leads to feelings of adequacy and self-esteem;
and (c) a broader motive of affiliation which is a dependence on others for approval.
Satisfaction comes from such approval irrespective of the cause, so the individual uses
academic success simply as a means of recognition by those on whom he or she depends
for assurances. Parents and later, teachers play active parts in the young child’s affiliation
needs.

Understanding how to motivate pupils in the classroom continues to be one of the most
important unresolved issues in education. Recent studies have demonstrated that praise
for academic performance can affect pupils motivation, and lead them to attribute their
performance to external or internal causes. Previous research in this area of educational
psychology has primarily focused on the effects of praises in controlled settings.
Motivating pupils to achieve success in school is of great practical concern to teachers
and parents, and of great theoretical concern to researchers. Also, it should be added that
one of the greatest challenges and opportunities of the 21st Century will be for schools at
all levels to focus more on assisting pupils to become motivated in order that they can
succeed in school (Graham and Weiner, 2016).

X-raying the potency of self-efficacy as pointed out in the study of Stajkovic and Luthans
(2019) the meta analysis indicated that self-efficacy beliefs accounted for a 28% increase
in performance. Pupils who have mastered the process of new venture creation and the
running of small business would likely have increased in their self-efficacy. Nicholas and
Steffy (2015) also examined an alternative learning programme in a large urban school
district in the Midwestern United States to determine if the specific alternative learning
programme could have a positive effect on pupils’ motivation, goal orientation, self-
efficacy, and self-esteem. The study was based on existing research in motivational
theory. Data were gathered through pre and post questionnaire administered to 32 pupils
who successfully completed the programme and returned to their home school. The
results offered guided support for the alternative educational programme. Pupils’
motivation and self-esteem appear to be positive outcomes of the programme. However,
the positive outcomes were significantly noted only for pupils who successfully
completed the programme. Woolfork, and Burke - Spero (2015) in a large scale study on
the teachers’ disposition to self-efficacy as a correlate of pupils' performance
academically found out a significant performance difference when teachers possessed
sense of efficacy rows from real success with pupils.

Norwich (2021) reported a study of 70 primary school female pupils in Mathematics
classes over a period of 7 weeks and found that self-efficacy was the best predictor of
learning intentions. O'Brien (2021) remarked that 282 (59.7%) female pupils who were
attached to their mothers selected careers consistent with their abilities and felt highly
efficacious about their career choice while Okolo and Andi (2021) offered
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recommendations for enhancing the achievement motivation of elementary pupils with
mild disabilities which addresses five areas: learner control, reward, pupils interest,
classroom structure, and self-efficacy and attributions.

Pajares and Johnson (2014) had investigated four pupils' perception of the evolution of
their efficacy beliefs about writing and of the relationship between these beliefs are
strongly predictive of academic performance. Although they tested 'influence of writing,
self-efficacy, writing apprehension and writing aptitude on 181 ninth grade pupils.
Aptitude and self-efficacy had direct effects on performance. Girls and boys did not differ
in aptitude or performance but girls reported lower writing self-efficacy. Native English
speaking Hispanic pupils had lower aptitude performance scores, lower self-efficacy and
higher apprehension.

Yamauchi and Greene (2020) reported that social cognitive theory suggests that
individual's beliefs about their efficacy in specific contexts, such as school, influence their
motivation in those settings. The relationship between various socio-cultural factors and
the development of pupils' perceived academic self-efficacy are investigated. Participants
were 202, drawn from grades 3 and 4 at a rural primary school in an Island Community
they completed several measures of self-efficacy. The pupils' responses were compared to
those of mainland pupils and analysis suggested that the Island pupils reported lower
perceived self-efficacy for academic achievement in all academic domains except Basic
Science. This exception could be explained by the fact that the pupils' rural Island
lifestyle made them more familiar and thus more comfortable with plants and animals.
Results indicated that being male and being a native Islander was associated with lower
self-efficacy for self-regulated learning. It is suggested that the socio-regulated context
provides different information to native boys and girls regarding their performances at
home and at school (Ogundokun, 2016).

A plethora of research findings indicated that self-efficacy correlates with achievement
outcomes (Bandura, 2007; Schunk, 2015). Self- efficacy also correlates with indexes of
self-regulation, especially use of effective learning strategies. Self-efficacy, self-
regulation and cognitive strategy use are positively intercorrelated and predict
achievement (Pintrich and De Groot, 2020). Pupils with high self-efficacy for successful
problem solving display greater performance monitoring and persist longer than do pupils
with lower self-efficacy (Bouffard-Bounchard, Parent and Larivee, 2022). Writing self-
efficacy correlates positively with pupils' goals for course achievement, creative product,
satisfaction with potential grades and actual achievement (Zimmerman and Bandura,
2014).

The predictive activity of self-efficacy has also been tested using causal models. Schunk
(2015) employed path analysis to reproduce the correlation matrix comprising long-
division instructional treatment, self-efficacy, persistence and achievement. The most
parsimonious model showed a direct effect of treatment on achievement and an indirect
effect of self-efficacy on achievement and persistence. Mathematics self-efficacy has
been found to be a better predictor of Mathematics performance than Mathematics self-
concept, Mathematics anxiety, perceived usefulness of Mathematics, or prior experience
and it is as powerful a direct effect on Mathematics performance as does mental ability, a
variable often presumed to be the strongest predictor of academic achievement (Pajares
and Miller, 2015). Self-efficacy affects achievement directly and indirectly through its
influence on goals (Zimmerman and Bandura, 2014).
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Instructional variables affect self-efficacy in part through the intervening influence of
attributions. Schunk and Gunn (2016) examined the effects on changes in children's
division achievement due to use of strategies, attributions, and self-efficacy. Achievement
was influenced by use of effective strategies and by self-efficacy. The strongest
influences on self-efficacy were ability attributions for success. Research in diverse
settings has explored the effects of instructional and other classroom processes on self-
efficacy. Processes beneficial for developing self-efficacy include proximal and specific
learning goals, strategy instruction and verbalization, social models, performance and
attritional feedback, and performance-contingent rewards (Schunk, 2015). These
processes inform pupils of their capabilities and progress in learning and this information
motivates pupils to continue to perform well.

Leper, Corpus and lyengar (2015) were of the opinion that extrinsic rewards sometimes
can negate the effects of intrinsic motivation. Going by this assertion, extrinsic
motivation is seen as a powerful. Influence at determining self-efficiency of high
achieving pupils academic performance as opposed to intrinsic motivation.

Ogunniyi (2016) equally explained that school related factors that influence academic
performance include the adequacy or inadequacy of the following: physical environment,
personnel and learning facilities, workshop and quality of teaching. Other factors are
number of the pupils in a classroom, laboratories, instructional materials and library
facilities.

Although, many factors contribute to the academic performance of pupils, the role of the
parents has consistently been shown to be a factor of great importance, and the
environment in which the learner acquires knowledge should be reinforcing and learner
friendly. It was also reported that several factors including: teaching method,
interpersonal relationships among the school personnel, nature of curriculum and the
school topography could influence the academic performance of the learners either
positively or negatively depending on the adequacy or inadequacy of such factors,
(Ogundokun, 2016).

High achievement is a virtue everyone loves to acquire. However, very few pupils have
the ability to perform at the higher level of the echelon. All things being equal, all the
efforts being made by the parents, government, school administrators, researchers,
teachers and government agencies to ensure high academic performance are yet to yield
appreciable result. Thus, the fact that few pupils are academically successful in most
public examinations while many of them fail therein makes it highly imperative to study
these factors; self-efficacy and motivation as predictors of academic achievement of high
achieving pupils.

Certain factors like the individual learning styles, mental ability, psychological factors
like self-efficacy and motivation play significant role in the academic performance of
pupils. If such factors are identified in individual learners and accordingly facilitated to
enhance their performance, the better for such pupils as this will bring about higher
academic performance. Hence, this study investigated motivation and self-efficacy and
high achieving pupils' academic performance.
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Purpose of the Study

Based on the above stated problem, the purpose of the study is:

1. To examine the relationship between academic self-efficacy and academic
performance of high achieving pupils

2. To determine the relationship between intrinsic motivation and academic
performance of high achieving pupils.

3. To investigate the relationship between extrinsic motivation and academic

performance of high achieving pupils.
Hypotheses

i There is no significant relationship between self-efficacy and academic
performance of the high achieving pupils. .
ii. There is no significant relationship between the intrinsic motivation and academic
performance of the high achieving pupils.
iii. There is no significant relationship between the extrinsic motivation and
academic performance of the high achieving pupils.

Methodology

The study adopted a correlational survey research design using the ex-post facto type.
This is because variables to be investigated have already manifested, they could not be
subjected to any control or manipulation. The relationship among the variables was
examined as they manifested themselves in the field. A total of eighty high academic
ability pupils participated in this study from across four public primary schools. The
participants were picked from the following schools: Methodist Primary School, Elekuro,
Ibadan (20 participants), Public Day School, Orita-Aperin, Ibadan (20 participants),
Christ School, Mapo 1llI, Ibadan (20 participants), and Wesley College Practising School,
Elekuro, Ibadan (20 participants). The sampling technique that was employed for this
study was purposive sampling. The reasons for the choice of this sampling technique
were: reduction in sampling costs and the ease of field administration.

The instruments used in carrying out this study included the following:

1. Intrinsic and Extrinsic Motivation Scale - (IEMS)
2. Academic Self-Efficacy Scale (ASES)
3. Pupils Academic Record

Intrinsic and Extrinsic Motivation Scale (IEMS):

Intrinsic and Extrinsic Motivation Scale (IEMS) is an instrument developed by Leper,
Corpus and Lyengar (2015) and was adapted for the study to assess continuum of self-
regulatory tendencies ranging from external to intrinsic, but also focuses exclusively on
autonomy which captures the dimension of extrinsic motivation.

The scale consists of two sections. The first section deals with the items and factor
loadings for intrinsic motivation scale with seventeen (17) items which are sub-divided
into three. They are challenge, curiosity and independent mastery.
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The second section consists of items and factor loadings for extrinsic motivation scale
with fourteen items which are also divided into sub-group; easy work, pleasing teacher
and dependence on teacher. The test is placed on four point Likert Scale of Strongly
Disagree (1); Disagree (2), Agree (3) and Strongly Agree (4).

The reported reliability index for the intrinsic motivation was internally consistent at .90
while that of extrinsic motivation was found to be .77. The instrument reliability was
established using Cronbach’s Alpha method to arrive at .73.

Academic Self-Efficacy Scale (ASES):

The self-efficacy of the participants were measured by the adapted self- efficacy scale by
Jinks and Morgan (1999). The original version is made up of 34 items, out of which 20
items were adapted by the researcher to which the respondents are to indicate the extent
of their agreement or otherwise to the scale. The scale is placed on five points Likert type
rating scale of Strongly Agree (5), Agree (4), Undecided (3), Disagree (2), Strongly
Disagree (1). The individual's rating for the 20 items formed a single self-efficacy score.
The reported reliability and validity estimate found by the original author was found to
be .82. The Cronbach method was employed to determine the reliability index of this
instrument for this particular study was .73.

Pupils' Academic Record:

Results of participating pupils from Primary 4 to Primary 6 on eight subjects were
collected from the sampled schools. The researcher thereafter found the mean score for
each of the participants.

Results

Hypothesis One: There is no significant relationship between pupils self-efficacy and
academic performance among high achieving school pupils.

Table 1: Relationship between pupils' self-efficacy and academic performance
SD
Variables MEAN SD r P.Value Decision
Academic performance 3.49 1.17 0.602 0.00 Ho Rejected
Pupils Self-Efficacy 61.65 13.29

Table 1 reveals that the calculated value of Pearson product moment correlation (r=.602
at p=0.00). This is significant at p < 0.05 level of significance. Thus, hypothesis one is
rejected. This indicates that there is a significant relationship between pupils' self-efficacy
and academic performance.

Hypothesis Two: There is no significant relationship between pupils' intrinsic motivation
and academic performance among high achieving school pupils.
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Table 2: Relationship between pupils' intrinsic motivation and academic
performance
Variables MEAN SD r P.Value Decision
Academic performance 3.49 1.17  0.225 0.00 Ho Rejected
Intrinsic Motivation 54.74 6.59

In Table 2, the calculated Pearson product moment correlation value (r=.225 at p=0.000).
This is significant at p < 0.05 level of significance. Therefore hypothesis two is rejected.
Thus, there is a significant relationship between pupils' intrinsic motivation and academic
performance.

Hypothesis Three: There is no significant relationship between pupils extrinsic motivation
and academic performance among high achieving primary school pupils.

Table 3: Relationship  between Extrinsic  Motivation and Academic
Performance
Variables MEAN SD r P.Value _Decision
Academic performance 3.49 1.17 0.221 0.08 Ho Accepted
Extrinsic Motivation 59.375 5.76

Table 3 shows that the calculated value of Pearson product moment correlation between
extrinsic motivation and academic performance among high achieving primary school
pupils. It was revealed that the correlation value of 0.221 is significant at P>0.05 level.
The null hypothesis is therefore accepted.

Discussion of Findings

The first hypothesis states that there is no significant relationship between pupils' self-
efficacy and academic performance among high achieving primary school pupils. The
hypothesis was tested and analysed, the result shows that there is a significant relationship
between pupils self-efficacy and academic performance as can be seen in Table 1 where
the calculated value of Pearson product moment correlation is 0.602 at p < 0.05 level of
significance. The result is in consonance with the findings of Stajkovic and Luthans (2019)
where it was discovered that higher level of self-efficacy is related to higher level of
performance in schools.

Also, Norwich (2021) reported a study on Mathematics class and found that self-efficacy
was the best predictor of learning intentions. However, Pajares and Johnson (2014) in
their findings, negated the present finding discovered a relationship between socio-
cultural factors and the development of pupils perceived academic self-efficacy.

The result is in line with the findings of Woolfolk and Burke-Spero (2015) on Teachers'
sense of efficacy. The study shows that teachers' sense of efficacy rows from real success
with pupils. The teacher's belief that he or she can reach even difficult pupils to help them
learn, appears to be one of the few personal characteristics of teachers that correlated with
pupils achievement. In the same vein, when pupils are succeeding, they will work harder
to achieve more.
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The second hypothesis states that there is no significant relationship between pupils
intrinsic motivation and academic performance of high achieving primary school pupils.
The null hypothesis was rejected as an indication that there is a significant relationship
between pupils intrinsic motivation and academic performance. This is in line with
Madrid and Perez Conado (2021) research on school learning, as they perceived at least
three components in achievement motivation. These are: (a) cognitive drive, which is task
oriented in the sense that the enquirer is attempting to satisfy the need to know and
understanding and the reward of discovering new knowledge resides in the carrying out
of the task; (b) self-enhancement which is ego oriented or self-oriented and represents a
desire for increased to prestige and status gained by doing well scholastically, and which
leads to feelings of adequacy and self-esteem; and (c) a broader motive of affiliation
which is a dependence on others for approval. Satisfaction comes from such approval
irrespective of the cause, so the individual uses academic success simply as a means of
recognition by those on whom he or she depends for assurances. Parents and later,
teachers play active parts in the young child’s affiliation needs.

The third hypothesis which states that there is no significant relationship between pupils
extrinsic motivation and academic performance of high achieving pupils, the result of the
analysis shows that the null hypothesis is accepted. This indicates that there is no
significant relationship between pupils extrinsic motivation and academic performance.
This is in line with the report of the research by Leper, Corpus and lyengar, (2015). They
suggested that extrinsic rewards can sometimes negate the effects of intrinsic motivation.
They refer to this as over justification. If a child is working well at something intrinsically
interesting and receives rewards for good performance, there is a possibility that the child
will begin to attach more significance to the reward than to satisfying the intrinsic interest.

Deci and Ryan (2012) also pursued the question of teacher praise and found that it does
not always work positively, particularly if it is not immediate. He concludes from the
research that praise does not correlate highly with achievements and in some
circumstances may have a negative correlation.

In summary, it was discovered that in the three hypotheses tested, academic self-efficacy
and pupil's intrinsic motivation correlate highly with academic performance, while
extrinsic motivation was found to have negative effects on academic performance of the

pupils
Conclusion

It was observed that teachers are happy and feel satisfied when there pupils perform well
in their academic. Parents also want to see their wards coming home with good results
after their terminal examinations. This makes it imperative for both parents and teachers
to work harmoniously on what they can do to support their children.

In the light of the above the study has been able to establish that high achieving pupils
also need support from both parent and teachers alike, and that, motivation is generally
considered desirable for pupils. Although intrinsic motivation is much more beneficial,
notwithstanding, parents and teachers are advised to employ extrinsic motivation with
caution.
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This study was able to establish that high achieving pupils with a strong sense of self-
efficacy are more likely to challenge themselves with difficult tasks and be intrinsically
motivated as they put forth a high degree of efforts in order to meet their goals and
objectives. Hence, academic self-efficacy is found to be a strong predictor of academic
success with treatment packages i.e. intrinsic motivation and extrinsic motivation.

Recommendations

1. Parents and teachers have a major stake in discovering, encouraging and
advertising  each child’s capabilities for the enhancement of self-esteem and
self-actualization. For example, there is justification in believing that
hungry or frightening children are less likely to fulfill the requirement of the
school than well-fed and secure children.

2. Parents should show affection at home while teachers should equally show
affection at school.

3. Parents should ensure that their children are well fed at home before going to the
school.

4. Parents should maintain emotionally well balanced home backgrounds for their
children.

5. Teacher and school should do much in identifying any source of difficulty being

encountered by high achieving pupils and where possible, seek for remediation of
these deprivations.

6. Teachers should also be able to give the learner believable reasons for the need to
succeed, and encourage positive attitudes to learning.

References

Ajayi, D. (2017). The school administrator's perception of poor performance in public
examination. In O. Dada (Ed.), (Mass Failure in Public Examination (causes and
remedy).

Bandura, A. (2007). Self-Efficacy: Toward a unifying theory of behavioural change.
Psychological Review, 84: 191-215.

Bouffard-Bouchard, T, Parent, S. and Larivee, S. (2022). Influence of self- efficacy on

self-regulation and performance among junior and senior high school aged
pupils. International Journal of Behavioural Development, 14: 153-164.

Deci, E. L, & Ryan, R. M (2012). Extrinsic rewards and intrinsic motivation in education.
Reconsidered once again. Review of Educational Research, 71: 1-27.

Graham, S. & Weiner, B. (2016). Theories and principles of motivation. In D. Berliner
and R. C. Calfee (Eds.) Handbook of Educational Psychology (pp. 63-84). New
York: Macmillan.

Jinks, J and Morgan, V. (1999) Academic Self-Efficacy: An Inventory Scale. The
clearing House, 72 (4): 224-230.

Larson, L. M. & Daniels, J. A. (2000). Review of the counseling self-efficacy literature.

The Counselling Psychology, 76: 249-266.

Leper, M. R, Corpus, J. H. and lyengar, S. S. (2015). Intrinsic and extrinsic motivational
orientations in classroom: Age differences and academic correlates. Journal of
Educational Psychology, 97: 184-196.

Madrid, D and Perez Canado, M. L. (2021) Exploring the students motivation in the EFL
Class. In E. Gracia Sanchez (ed.): Present and Future Trends New York: Holt,
Rinehart and Winston.

53



Motivation, Self-Efficacy and High Achieving Primary School Pupils' Academic Performance in Ibadan
Metropolis

Nicholas, J. D. & Steffy, B. E. (2015). An evaluation of success in alternative learning
programme. Motivational impact vs completion rate. A paper presented at the
annual meeting of American Educational Research Association, Chicago, II,
March 24-28.

Norwich, B. (2021). Predicting girls learning behaviour in primary school mathematics
lesson from motivational and learning environment factors. Educational
Psychology, 4: 291-306.

O'Brien, K. M. (2021). The influence of psychological separation and parental attachment
on the career development of adolescent women. Journal of Vocational Behaviour,
48: 257-274.

Ogundokun, M. O. (2016). Emotional intelligence, cognitive styles, motivation and
academic self-efficacy as determinants of academic performance among senior
primary school pupils in South Western Nigeria.

Ogunniyi, M. B. (2016). Science Technology and Mathematics: The problem of
developing critical human capital. African International Journal of Science
Education, 18: 3-15.

Okolo, C. M. & Andi, O. (2021). Increasing achievement motivation of elementary
school pupils with mild disabilities. Intervention in School and Clinic, 30: 279-
286.

Schunk, D. H. (2015). Self-efficacy and classroom learning. Psychology in the School, 22:
208-223.

Pajares, F. & Johnson, M. J. (2014). Self-efficacy beliefs and the writing performance of
entering high school pupils. Psychology in the Schools, 33: 163-175.

Pajares, F. & Miller, M. D. (2015). The role of self-efficacy and self-concept beliefs in
Mathematical problem solving: A path analysis. Journal of Educational
Psychology, 6: 193-203.

Pintrich, P. R. & De Groot, E. V. (2020). Motivational and self-regulated learning
components of classroom academic tasks. In D. Schunk and J. Meece (Eds.).
Pupils' perceptions in the classroom. Causes and consequences (pp. 149-183).
Hills datel, N. J. Lawrence Eribaum.

Schunk, D. H. & Gunn, T. P. (2016). Modeled importance of task strategies and
achievement beliefs effect on self-efficacy and skill development. Journal of
Early Adolescence, 5: 247-258.

Slajkovic, A. O. & Luthans, F. (2019). Self-efficacy and work related performance: A
meta-analysis. Psychological Bulletin, 124: 240-261.

Woolfolk, H. A & Bulke-Spero, R. (2015). Changes in teacher efficacy during the early
years of teaching: A comparison of four measures. Teaching and Teacher
Education, 21: 343-356.

Yamauchi, L. A. & Greene, W. L. (2020). Culture, gender and the development of
perceived academic self-efficacy among Lawairan adolescents. Paper presented at
the annual meeting of the American Educational Research Association: Chicago,
IL, March 24-28.

Zimmerman, B. J. & Bandura, A. (2014). Impact of self-regulatory influences on writing
course attainment. American Educational Research Journal, 31: 845-862.

54



Rima International Journal of Education (RIJE), Vol. 2 (No. 1): May, 2023; 55 - 68: ISSN: 2756 - 6749

EFFECTS OF GAMIFICATION ON STUDENTS’ LEARNING: A SYSTEMATIC
MAPPING STUDY

'prof. Nasiru Ibrahim Tambuwal; *Abdullahi Yusuf and *Hassan Aliyu
L23Department of Science Education, Faculty of Education, Sokoto State University,

Sokoto
Correspondence e-mail: *natambuwal68@gmail.com

Abstract

The purpose of this study was to review the directions and tendencies of the conducted research on the
application of gamification in education, and more specifically, to provide insight and understanding on
which game elements are mostly used, results generated, predominance context, region, and research
approach. A total of 43 articles were filtered from three databases: Scopus, Science Direct, and Jstor.
Mapped results show that badges, points, levels, and leaderboards are the predominant game mechanics
employed by researchers. In addition, the most used game dynamics in educational context are visual
status, social engagement, rapid feedback, freedom to choose, and freedom to fail. Further result shows
that Information Technology (IT), Engineering and Education were the predominant context in which
gamification research is applied. South-East Asia was found to have received many gamification studies.
The most used research approach is quantitative study, involving experiments and surveys. Results were
generally mixed, but most results were positive, suggesting that gamification improves learning. From these
reviews, a number of gaps were found. It is still not clear which game elements are responsible for the
positive impact of gamification. Thus, research is needed to compare the impact of various game elements.
The review recommends among other things, that game elements should be integrated into the school
curriculum as an alternative to learning different topics, there is also the need to conduct more studies on

gamification in different settings to come up with more findings.
Keywords:  Gamification, Learning, Systematic Mapping
Introduction

Over the last decades, there has been a rapid growth in technological development and
innovation (Mitchell, Schuster & Jin, 2020), with the education sector capitalizing on this
growth to integrate new teaching methods such as virtual collaboration, application of
mobile learning, and other technology enhanced learning (Bai, Hew & Huang, 2020). A
growing influx of research has explored the significance of these alternative classroom
processes on students’ learning outcomes. Despite the practical benefits of these
alternative classroom processes, unfortunately, restructuring classrooms to cater for
students' learning needs are always difficult due to logistical issues and limited resources
(Sanchez, Langer & Kaur, 2020). Educators are therefore in continual search of possible
alternatives that are cost-effective and can improve learning. Gamification has been
considered by many authors as one the alternatives that are a cost-effective and efficient
tool for improving learning outcomes (Mitchell et al., 2020).

Gamification is defined as the use of game elements in non-game game contexts for the
purpose of improving learning outcomes (Deterding, Khaled, Nacke & Dixon, 2011). It
also refers to game design principles and methods, services, organizations, and activities
to create the same experiences and motivations as those experienced in serious games, in
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addition to the attainment of educational goals (Mekler et al., 2017). The experience
afforded by serious games or game-based learning such as sense of enjoyment, flow,
autonomy, mastery, and accomplishment are considered to be induced by games and
gameplay (Diaz-Ramirez, 2020). These experiences focused on supporting and
motivating game users towards behaviour targeted by gamified systems, including
healthy behavior and exercise, increase participation in learning, and positive attitude
towards learning.

Studies have shown the difference between gamification and other game categories such
as serious games and game-based learning. While gamification focused on the application
of game elements in a non-game context, serious games or game-based learning focused
on full-fledged games for educational purposes. The overall practical difference is that
game-based learning and serious games are designed to fit into the confines of the game,
whereas gamification involved game elements that are designed to fit the game on the
learning content (Zainuddin, 2018). On an overarching level, gamification is comprised of
three main elements: mechanics, dynamics, and aesthetics (Zichermann & Cunningham,
2011). These elements are the driving forces of all potential benefits of gamification
toward learning.

Game mechanics clarifies the procedures by which games convert specific inputs into
output. Dynamics provides and guides the interaction between the players and the games.
Aesthetics refers to the interaction between mechanics and dynamics and the game
designer’s artistry to produce emotional and cultural outcomes (Dicheva et al., 2015).
Although these elements have their specific sub-elements, a survey of extant literature
revealed that there is no general agreement on the classification of game design elements
(Dicheva et al., 2015). For example, the popular game element “badges” was categorized
as a game interface design pattern by Deterding et al. (2011), as a game mechanic by
Zichermann and Cunningham (2011) and Dicheva et al. (2015), as game design by
Yildirim (2017), and as game dynamic by losup and Epema (2014).

The term “gamification” is quite recent (Dicheva et al., 2015) and it is an emerging and
ever-expanding concept since its first use in 2008 (Deterding et al., 2011). However, its
components have been in use over the last decades. For example, badges and ranks have
been in use in the military; in the early Soviet era as an alternative for monetary
incentives for high-performing personnel. Because of its potential to shape user behaviour
in a desirable direction, recently, the term has attracted widespread adoption in business,
marketing, corporate management, and wellness, and ecology projects (Dicheva et al.,
2015). For example, programs such as Foursquare and Nike+ have been successfully used
to gamify mass-market products. In addition, the popular website stackoverflow.com
provides an environment where users’ reputations increase based on the number of
answers to questions and the number of votes they receive for their answers. Furthermore,
educational websites such as codeacademy.com and khanacademy.org employ game
elements for user engagement. In a business environment, websites such as eBay and
Fitocracy employ gamification to improve user engagement and participation, and to
encourage competition among users.

A wealth of evidence has shown increased acceptance of gamification as an effective
learning strategy employed in the creation of highly engaging learning experiences. This
evidence reported high success of digital games in education and have sought to validate
the potential effects of gamification in improving motivation, engagement and academic
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achievement while providing students with the opportunities to be immersed in
experiential learning (Hung, 2018; Huang, Hew & Lo, 2019). In recent years, there is
increasing widespread of interest created by gamification among academicians and
researchers, prompting them to explore the instructional effects of gamified elements.
However, despite the increasing development of technology and its significant impact on
teaching and learning, supporting and maintaining learners’ engagement in a gamified
learning environment remain high challenging tasks (losup & Epema, 2014). Moreover,
with gamification considered to be a relatively new concept in educational processes, it is
anticipated that potential problems that may arise be addressed to develop a more
understanding of its nature and process (Zainuddin, Chu, Shujahat & Perera, 2020).

The educational impact of gamification has been explained by a number of theories,
including self-determination, goal setting, and flow theory. However, more recently,
Landers and Landers (2015) proposed a comprehensive framework that conceptualizes
the relationship between gamification and learning. This theory consists of four
components instructional content; behaviours and attitudes; game characteristics; and
learning outcomes. First, the theory proposed that learners’ behaviour as well as their
learning outcomes is directly influenced by instructional content. Effective instructional
content is an essential component of successful gamification. Second, the theory
hypothesized learning outcomes that are influenced by behaviours and attitudes. This can
happen either directly or by affecting the relationship between the instructional content
and the learning outcomes. Third, game characteristics are expected to directly affect
behaviours and attitudes. Importantly, no direct influence of game characteristics on
learning outcomes is hypothesized. Gamification affects learning only through an
intermediary behaviour or attitude (Landers & Landers, 2015). Therefore, introducing
game design elements to increase learning can only be effective if the behaviours they
elicit are conducive to learning.

The theory of gamified learning proposes two ways that gamification can influence
learning via behaviours and attitudes. Based on their precise nature, behaviours and
attitudes can either moderate or mediate the relationship between instructional content
and learning outcomes (Landers & Landers, 2015). In the case of a mediating effect,
behaviours directly affect learning outcomes, and therefore, constitute an important part
of the causal construct. An example would be the use of gamification to scaffold students’
learning process performance, which then in turn can affect learning outcomes. This
mediation is supposed to be the primary mechanism of gamification affecting learning
outcomes (Hamari, Koivisto & Sarsa, 2014).

Studies on gamification found predominantly positive effects in terms of cognitive and
behavioural outcomes. For example, findings of some longitudinal studies conducted by
Putz, Hofbauer and Treiblmaier (2020) highlight the potential of gamification to increase
students’ motivation and engagement, as well as improving their performance. Another
recent study showed that gamification can be used in combination of social media to
enhance the creation of a community of practice and to increase learning activities
(Grangeia et al., 2019). However, Hanus and Fox (2015) highlight that extrinsic
motivators such as rewards, badges, and leaderboards should be carefully selected and
adapted to the needs of learners in order to avoid entertainment effect.

Although it is widely accepted that gamification impacts learning, debate on how exactly
this is achieved remains unanswered (Hamari et al., 2014). One of the major criticisms of
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gamification studies largely focus on whether gamification can modify behaviour. This
research gap has provided insufficient explanations on whether the impact of gamification
can always be positive or negative and whether its efficacy in new context can be
achieved (Sailer et al., 2017. Understanding the mechanisms that underpin gamification's
impact on behaviour has thus been the focus of recent gamification research (Mavletova,
2015). Some researchers espouse the view that, similar to the motivational pull of video
games, gamification appeals to users as it provides greater flow, balancing challenges to
create focused engagement (Hamari et al., 2014). Others have suggested gamification
leverages the appeal of escapism, making behaviours or tasks different and novel.

However, since in practice, most gamification applications are not fully fledged games,
but rather elements of games such as points, leaderboards, and badges, the most widely
accepted explanation for the behavioural impact of gamification is that it can create
intrinsically motivating game-like experiences (Hamari, 2017). This view is based on the
concept of motivational affordance, or the properties of an object that determine whether
and how it can support motivational needs. In a gamification context, this is best
understood as the application of identified sources of video games' motivational
affordance (game design elements such as point scoring) to increase the motivational pull
of the target behaviour (Deterding et al., 2011).

Using games in education has a variety of benefits, and several game design mechanics
demonstrated success in educational environments (de-Marcos, Dominguez, Saenz-de-
Navarrete, & Page, 2014). Games typically allow the player to restart or play again,
making mistakes recoverable. This freedom to fail allows students to experiment without
fear and increases student engagement (Lee & Hammer, 2011). Although educational
settings provide feedback to students, it is often constrained: In class, teachers can often
only evaluate and provide feedback to one student at time, and feedback via grading takes
time. Thus, incorporating the immediate and frequent feedback found in game design may
be even more beneficial (Kapp, 2012). Additionally, teachers typically present
information to their classes in categories that scale by difficulty, a process known as
scaffolded instruction, but it can be difficult to accommodate each individual student's
needs. Games tailor difficulty progression on an individual basis, keeping players at a
particular level until they have demonstrated the requisite mastery to move on (Beed,
Hawkins, & Roller, 1991). Creating a narrative context around a task has been shown to
increase student motivation and engagement. In addition, other elements of game design
commonly applied to gamification might be helpful: leaderboards encourage engagement
through competition, and badges offer a visual display of progress (Kapp, 2012).

Despite considerable speculation about the benefits of gamification, empirical research on
the effectiveness of gamification is limited. Results from the few empirical studies on
various elements of gamification conducted in educational settings are mixed. One study
found that students who were given feedback on their course progress in the form of a
competitive game enjoyed the experience more, learned more, and had lower rates of
failure than in previous classes (Charles, Charles, McNeill, Bustard, & Black, 2011).
Another study reported higher student interest and engagement after gamifying an
entrepreneurship course using leaderboards, competition, and serious games to teach
course concepts (Bellotti et al., 2013).

Dominguez et al. (2013) gamified an e-learning platform by applying competition,
trophies, rewards, and leaderboards and found that students in the gamified class scored
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higher overall and were more motivated but tended to participate less in class activities
and performed worse on writing assignments. De-Marcos et al. (2014) used a
gamification system that gave students rewards, encouraged earned trophies, and used a
leaderboard to encourage competition. They compared this and a traditional platform with
a social networking learning platform where students could comment, blog, and interact
with each other. The authors found that students in both gamification and social
networking groups outperformed the control group on the skill assignments, though the
control group did better on the final written examination designed to assess course
knowledge. Additionally, students tended to have very low participation rates with the
gamified (24%) and social networking platforms (38%).

These findings are similar to those that study gamification in non-education contexts. One
recent study of over 3000 users found that those that viewed their own badges more
frequently positively predicted increased page views, comments, trades, and transactions
on an e- commerce website. This increased engagement only occurred among users who
were actually interested in the badge system, however. In other words, creating a
gamified system alone was insufficient to cause an increase in these behavioural
measures; rather, it depended on individual users' interest levels (Hamari, 2013). In
another study, Hamari, Koivisto and Sarsa (2014) conducted a comprehensive review of
empirical studies of gamification across different contexts (e.g., education, consumer
science), but were only able to identify 24 studies. Of those studies, only two reported
entirely positive effects. The majority of studies found some positive aspects of
gamification, such as increased engagement and enjoyment, but these outcomes are often
dependent on the context of the gamified system (e.g., marketing, educational) and the
characteristics of the player. Additional work has shown that the appeal of a gamified
system might be due to a novelty effect, and that positive effects such as engagement and
interest decrease over time.

While several empirical studies have reported positive effects of gamified classroom
strategy, it is still not clear why learning is improved from students’ perspective because
of paucity of research evidence on students’ perspectives regarding the effect of
gamification in a classroom setting. Furthermore, in several studies employing gamified
strategy, it is still unclear which game elements positively affect students’ learning, which
game elements are widely in use in gamification research, and discipline received most
gamification research. A more focused study is required to investigate which elements of
gamification are most effective to help practitioners make the most of its application. This
review therefore mapped findings of different studies that investigated the impact of
gamification on students’ learning.

The research questions behind this study were:

I what game elements have been predominantly applied in gamifying educational
systems?

ii. What educational context predominantly received research on gamification?

iii. Which region is research on gamification predominantly conducted? and

iv. What results were derived from these studies?
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Methodology

The study employed a systematic mapping design. Systematic mapping studies are similar
to systematic reviews, except that the former employs broader inclusion criteria and
intend to map out topics rather than synthesize results (Decheva et al., 2015). A
systematic mapping study provides a categorical structure for classifying published
research reports and results. This study covers existing work in the field of gamification
in education, including articles and conferences published and indexed in three high
impact databases from 2015 to 2019. This recency was informed by high influx of
published articles within the selected period (Dicheva et al., 2015).

Inclusion, search and screening

A number of gamification research have been conducted in an educational context, with
the inclusion of variables such as motivation, attitude, participation and performance
(Grangeia et al., 2019; Hamari et al., 2014; Hanus & Fox, 2015; Koivisto & Hamari,
2019). Therefore, it would be natural to consider them as the central and fundamental
concepts of gamification research. Thus, gamificat