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Abstract

This study investigated game-based instructional approach on junior secondary school students’
interest and academic performance in geometry in Oruk Anam Local Government Area, Akwa
Ibom State. Two research questions and two hypotheses guided the study. Quasi-experimental
research design, specifically, pre-test posttest non-equivalent group was adopted for the study.
The population of the study consisted of all government coeducational Junior Secondary School
class two (JSS2) students of 2024 academic session. A sample of 115 JS 2 students drawn from
intact classes in two randomly selected secondary schools was used for the study. Geometry
Performance Test (GPT) and Mathematics Interest Questionnaire (MIQ) were used as
instruments for data collection. The instruments were subjected to face and content validity. The
reliability of the instruments was established using Cronbach Alpha and Kuder Richardson KR-
21 with a reliability coefficient of 0.77 and 0.71 respectively. Independent t-test was used to test
the hypotheses. Results revealed that there was no significant difference in the mean interest
scores and performance of Mathematics students taught the concept of geometry using geoboard
and card games instructional approach. The researchers recommended that Mathematics

teachers should effectively utilized mathematical game such as geoboards and card games in
teaching to capture the attention of the students in learning mathematics.
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Introduction

In many facets of human existence, including science, technology, engineering and business,
Mathematics is a crucial subject. As a result, Mathematics education is now a crucial part of
academic curricula all around the world (Ojose, 2018, Bessong et al, 2024). In any human
activity, there exists an element of Mathematics which could be inform of Algebra, Calculus,
Geometry, Trigonometry or Statistics and they use signs, symbols and/or proofs to describe
relationship(s). Hence, Mathematics as a school subject is taught primarily for the development
of thinking skills, reflections on oneself, environment, social issues and organizing one’s
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experience for possible solution(s) to problems (Okpube & Anugwo, 2016). Mathematics is an
indispensable tool in the study of science, humanities and technology. It is the foundation for
any meaningful scientific endeavor and any nation that must develop in science and technology
must have strong mathematical bedrock for its youths (Uhumuarbi & Umoru, 2018; Mbagwu et
al, 2016, Akpama et al, 2017).

Odumosu, Oluwayemi and Olatunde (2018) described Mathematics as an essential
ingredient in manufacturing industries, economic activities, bride of sciences, chief bride’s maid
of social sciences, ladies in waiting for engineering, cosmetology of arts and unavoidable
servant of management sciences. It is not surprising that because of this, Mathematics is
recommended as a core subject in both primary and secondary school in Nigeria and many
countries of the world. According to Ado and Abasi (2021), Mathematics encourages the habit
of self-reliance and assist learners to think and solve their problems themselves. In mathematics
also, learners are challenged to make discoveries, lead them to analyse and interpret their
experience and to make generalizations which they can subsequently apply new situations.
Mathematics equally exposes learners to different ways of solving the same problem (Ado &
Abasi, 2021; Oboqua et al, 2017; Olofu et al, 2024). It therefore means that Mathematics can be
applied in every facets of life even in the small-scale business enterprises which is the life wire
of every economic sector. The application of Mathematics to problem areas depends on the
understanding of the concepts and the principles of Mathematics by the problem solver. This
would enable the students experience, discover, discuss and change the misconception of
Mathematics as an abstract and difficult to learn subject, especially as it concerns geometry
related topics (Igyu et al, 2022; Olofu et al, 2020).

Geometry is a prominent topic in Mathematics and forms an integral part of most of the
school curricula all over the world taking into account its considerable benefits and applications
in real life. In its historical trends of development, geometry involves the relationship between
lengths, areas and volumes of physical objects (Abasi, 2024, Adie et al, 2019; Meremikwu et al,
2022).In Nigeria’s educational system, geometry forms an essential part of the Mathematics
curriculum from the basic to the secondary school levels. One of the major objectives of
geometry instruction is to help children develop an understanding of “geometric shapes and
structures and to analyse their characteristics and relationships” (National Council of Teachers
of Mathematics NCTM, 2010). The fundamental skills such as reasoning, proving, problem
solving, communication, making connections, creative and innovative thinking, and inquiry can
be enhanced and fostered by geometry learning (NCTM, 2010, Ushie et al, 2023). These are
transferable skills that are needed to comprehend and master all other branches of mathematics
as well as science. As we emphasize innovation in the school curriculum, applications of
geometric knowledge are highly emphasized in the development of science and technology.
Even within classroom instruction, students benefit from not only geometry and measurement
skills but also from the specific content areas of the subject (Edoho & Abasi, 2020; Olowonefa
et al, 2023, Niyi et al, 2024). Unfortunately, teachers and educators in different parts of the
world are disappointed about the poor state of geometric skills in our mathematics classroom
(Edoho & Abasi, 2019; Inyang, 2022).

Students interest and their overall performance in geometry lessons is consistently poor
and in a decline state. Students are weak in understanding geometric principles, identifying
geometry features in drawings and performing logical argument in proofs and solving multi-step
problems. The overall effects of this weakness result in students’ poor interest and achievement
in mathematics (Edoho & Abasi, 2019). This ugly trend of students’ poor performance in
Mathematics has become a national disaster.

Despite the recognitions accorded to Mathematics due to its relevance, Elekwa (2015)
remarked that students exhibit nonchalance attitude towards Mathematics, even when they know
that they need it to forge ahead in their academic pursuit and in life. Such students who have
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already conditioned their minds that Mathematics is the most difficult subject are usually not
serious in learning of Mathematics and thus perform poorly in Mathematics assessment (Ado &
Abasi, 2021). It has been noted that a lot of students struggle with the subject of Mathematics,
which has a negative impact on their academic performance (Hazarika, 2020). This is largely
due to a lack of enthusiasm, poor comprehension, and inefficient instructional strategies
(Aliakbari & Faraji, 2017, Nja et al, 2025).

According to Abasi (2018b), this deplorable state of mathematics achievement is
attributed to a number of factors ranging from teacher’s incompetency on the subject matter,
learners’ attitude and perception, instructional strategies and materials as well as availability and
utilization of mathematics laboratory kits. For a successful mathematics instruction to take
place, it is pertinent that every mathematics teacher should engage the students actively with
concrete materials to aid the teaching and learning process (Abasi, 2018a). This is because in our
schools, Mathematics is one of the most poorly taught, widely hated and abysmally understood
subjects. Students develop a high degree of phobia towards mathematics and even other
mathematics related activities and subjects.

With the realization of the indispensability of Mathematics to the survival of human race,
Mathematics educators have been concerned with ways in which students learn Mathematics
(Abasi & Ado, 2021). Also, due to peculiarities, researchers in mathematics education Abasi and
Umoinyang (2020); Ado, Abasi and Nwankwo (2017) and other prominent stakeholders, like
Mathematical Association of Nigeria (MAN) and Science Teachers Association of Nigeria
(STAN) have in recent times been beaming their search light on innovative pedagogies that
could enhance the effectiveness of teaching and learning mathematics. However, none of these
research efforts have been able to resolve this trend. In this respect, teachers have been advised
to use teaching methods or approaches that would enhance students’ interest in the learning
thereby resulting into better performance (Ado & Abasi, 2014). Accordingly, Abasi, Okri and
Arikpo (2022) asserted that the teaching and learning of mathematics requires an intensive
application of manipulative resources that would appeal to all the senses of perception to
improve the effectiveness of instruction as well as learning. Game-based learning approach
clearly fit into this recommendations.

Game-based learning is a practical approach of obtaining new concepts and skills
through the use of digital and non-digital games (Grace, 2019). Practical approach is a situation
in which teachers employed the use of physical objects that can be touched, manipulated and
utilized proficiently in the teaching and learning process. Practical work provides the most
effective means by which understanding and comprehending of mathematical concepts can be
improved. It enable students to reason out the mathematical ideas which are contained within the
various activities, thus make them to become critical thinkers. The learners are then guided to
find information and understand concept through appropriate activities and demonstrations
which encourages them to discover patterns in mathematics leading to rules and formulae (Ado
& Abasi, 2014). Hence, game-based learning centered on practical approach to learning
mathematics.

The application of games in education can foster notable improvements in both learning
and education outcomes (Kula, 2021; Syafii, 2021). Game-based instructional approach is a
strategy that involves practical use of games to engage students and improve learning
(Papastergiou, 2019). Because it allows students to study in a fun and engaging setting, game-
based Mathematics learning has been proven to be an effective technique for teaching
Mathematics (Egenfeldt-Nielsen, Nielsen & Larsen, 2016). The development of students'
problem-solving and critical-thinking abilities can also be benefited from game-based
Mathematics instruction (Egenfeldt-Nielsen et al., 2016). This study therefore focuses on
assessing the effect of two game based approaches viz: geoboard and card games on students’
academic performance and interest in geometry.
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Geoboard is a short form for geometrical board. Russel (2013) described a Geoboard as a
manipulative that is used to support learning of geometry, measurement and numeracy. A
Geoboard is made up of piece of wood and some nails. It can be used to demonstrate the
properties of plane shapes, it also useful in the study of area and perimeter of plane shapes. On
the other hand, card games refer to instructional games that use a deck of traditional cards to
supplement the learning process and enhance Mathematics skills (Singh, Hoon, Nasir, Adlan,
Rasid, & Chew, 2021). Card games kill two birds with one stone: as on one hand, it strengthens
family and friendship bonds since everyone comes together to play the game; and in the process,
children reap the benefits of acquiring mathematical knowledge amidst the fun (Shellenbarger,
2015). Card games have several resulting benefits, from sociological to developmental aspects
because children build mental computation skills during play time in addition to imbibing key
values such as sportsmanship and honesty (Family Education, 2017).

It is in recognition of the significant role of game-based instructional approach towards
improving the academic performance of students in Mathematics, that the researchers examined
the effect of geoboard and card games instructional approach on junior secondary school
students’ interest and academic performance in Mathematics in Oruk Anam Local Government
Area.

Statement of the Problem

Many students struggled to learn Mathematics and most often do not achieved success through their
learning. This may be that; they are unable to construct appropriate understanding of fundamental
mathematical concepts through their learning strategies and, the teachers teaching approaches to
Mathematics does not seem to help the students to surmount this difficulty. Thus, many students are left
to perform consistently poor in internal and external examinations, despite the importance of
Mathematics in Nigeria education system. It is disheartening that modern effective approaches for
teaching and learning of important and compulsory subjects such as Mathematics at both primary and
secondary schools are not being put to effect by teachers. Here, teachers still make extensive used of
conventional teaching method, which do not promote active learning among students. Research evidence
abound that game-based instructional approach is effective in enhancing students’ academic
performance. The researcher wishes to establish these claims by examining the effect of geoboard and
card games on students’ interest and academic performance in geometry in Oruk Anam Local
Government Area.

Purpose of the Study
The main purpose of the study is to investigate the effect of game-based instructional approach on junior
secondary school students’ interest and academic performance in Mathematics in Oruk Anam Local
Government Area of Akwa Ibom State. Specifically, the study sought to:
1. examine the difference in the mean interest scores of Mathematics students taught the concept of
geometry using geoboard and card games instructional approach.
2. determine the difference in the mean performance scores of Mathematics students taught the
concept of geometry using geoboard and card games instructional approach.

Research Questions
The following research questions were formulated to guide the study
i.  What is the difference in the mean interest scores of Mathematics students taught the concept of
geometry using geoboard and card games instructional approach?
ii.  What difference exists in the mean performance scores of Mathematics students taught the
concept of geometry using geoboard and card games instructional approach?

Hypotheses

1. There is no significant difference in the mean interest scores of Mathematics students taught the
concept of geometry using geoboard and card games instructional approach.
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2. There is no significant difference in the mean performance scores of Mathematics students taught
the concept of geometry using geoboard and card games instructional approach.

Methods

Quasi-experimental research design, specifically, pre-test posttest non-equivalent group was adopted for
the study. The population of the study comprised all Junior Secondary two (JS2) students in the 14 public
secondary schools in Oruk Anam Local Government Area with an enrolment of 3,013 JS2 students in
2024 session (Akwa Ibom State Secondary Education Board, 2024). The sample size consists of 115 JSS
2 students from two intact classes in two schools. This sample was arrived at by selecting 2 government
owned secondary schools in the area of study using simple random sampling. The simple random
sampling was done using the hat and draw method in which folded piece of papers were selected without
replacement. In each of the two selected schools, one intact class with fifty-four (59) students and another
intact class with fifty-six (56) students from another school were sampled. With simple random sampling
technique each school was assigned to as experimental group | that is (geoboard game) and experimental
group Il (card game) respectively. The instruments used for data collection were “Geometry Performance
Test (GPT)” and “Mathematics Interest Questionnaire (MI1Q)”.The instruments were constructed by the
researcher. The GPT instrument consisted of 20 multiple choice test items with four options lettered A-D
on the concept of geometry drawn from the JS 2 Mathematics scheme of work while the MIQ contains 10
items to assess students’ interest in Mathematics, arranged in a 4-point likert scale of Strongly Agreed
(SA), Agreed (A), Disagreed (D) and Strongly Disagreed (SD). Two lesson notes on geometry using for
geoboard and card games were also constructed for teaching experimental group one and experimental
group two respectively. The instrument was content and face validated by two experts in measurement
and evaluation. A test blue print was developed with content relevance and ambiguity of expression
corrected and suggestions made by experts were used to restructure the instrument, each question
carrying 1 mark. Upon validation of the instrument a trial test was conducted with an intact class of 50
JSS 2 students outside the area of the study to establish the reliability of the instrument. A reliability
coefficient of 0.77 and 0.71 for the MIQ and GPT respectively were obtained using Cronbach Alpha and
Kuder Richardson KR-20 estimate which showed a high reliability for the instruments. After obtaining
approval from the principal of the selected schools, the researcher first administered the pre-test and pre-
interest questionnaire to the students in the two schools and obtained their scores to ascertain their pre-
entry ability before treatment. After the instructional process, post-test and the post-interest questionnaire
were administered to the students to assess their academic ability and interest after treatment. On
completion, the instruments were collected and appropriately parcelled for easy identification during
scoring and collation. Each correct answer on the GPT were scored 1 mark while the responses on the
MIQ were rated as follows:
Strongly Agree (4 points), Agree (3 points), Disagree (2 points),and Strongly Disagree (1 point).

Results
The data generated from the retrieved instruments were analysed using independent t-test statistics to test
the hypotheses at 0.05 level of significance.

Hypothesis one: there is no significant difference in the mean interest scores of Mathematics students
taught the concept of geometry using geoboard and card games instructional approach.

Tablel: Independent t-test result on students’ interest in Mathematics based on treatments (N =
115)

Treatment groups N Mean SD  df t-cal. P

Geoboard 59 53.07 9.60

113 -0.22 .830

Card game 56 53.43 9.26

Not Significant at P>0.05 level of significance

As shown in table 1, the analysis of the post-interest scores of the two groups of students taught the
concept of geometry using geoboard and card games is not significant (t-cal = -0.22; df = 113 @ 0.05
level of significance), indicating a no statistical significance difference between the mean interest scores
of the two groups. Therefore, the null hypothesis is upheld since the calculated t-value with
corresponding probability value of .830 is greater than the declared probability value of 0.05 level of
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significance. This implies that there is no significant difference in the mean interest scores of
Mathematics students taught the concept of geometry using geoboard and card games instructional
approach. Thus, both geoboard and card game were found to be effective in enhancing students’ interest
in mathematics when taught the concept of geometry.

Hypothesis Two: there is no significant difference in the mean performance scores of Mathematics
students taught the concept of geometry using geoboard and card games instructional approach.

Table 2: Independent t-test result on students’ academic performance in Mathematics based on
treatments (N = 115)

Treatment groups N Mean SD df t-cal. P

Geoboard 59 19.73 4091

113 121 230
Card game 56 1854  5.67
Not Significant at P>0.05 level of significance

As shown in table 2, the analysis of the post-test scores of the two groups of students taught the concept
of geometry using geoboard and card games is not significant (t-cal = 1.21; df = 113 @ 0.05 level of
significance), indicating a no statistical significance difference between the mean scores of the two
groups. Therefore, the null hypothesis is upheld since the calculated t-value with corresponding
probability value of .830 is greater than the declared probability value of 0.05 level of significance. This
implies that there is no significant difference in the mean performance scores of Mathematics students
taught the concept of geometry using geoboard and card games instructional approach. Thus, both
geoboard and card game were found to be effective in enhancing students’ academic performance in the
concept of geometry in mathematics.

Discussion of Findings

Data in table 1 determine the difference in the mean interest scores of students in mathematics when
taught the concept of geometry using geoboard and card game instructional approach. The results of
findings showed that there is no significant difference in the mean interest scores of students in
mathematics when taught the concept of geometry using geoboard and card game. Thus, the use
geoboard and card game in teaching and learning the concept of geometry in mathematics were found to
be effective in boosting students’ interest in the subject. This result could be attributed to the fact that
students taught using geoboard and card game engaged more in hands-on activities which helped in
bridging the gap between abstract learning. The use of these instructional approaches as a game-based
practical approach to learning engages students actively, giving them the opportunity to share their
thoughts, play with their peers, correct misconceptions and fear always associated to learning
mathematics which resulted in developing and building on already existing passion and interest towards
learning mathematics. The result of this finding is in line with the findings by Ezeugwu, Onuorah,
Asogwa and Ukoha (2016), Ado and Abasi (2014) and Abasi (2024) who showed that students taught
using hands-on instructional approaches such as game-based, practical approach and origami were better
enhanced in their interest towards mathematics than their counterparts taught without.

Data in table 2 determine the difference in the mean performance scores of students in
mathematics when taught the concept of geometry using geoboard and card game instructional approach.
The findings revealed that there is no significant difference in the mean performance scores of students in
mathematics when taught the concept of geometry using geoboard and card game. Thus, the use
geoboard and card game in teaching and learning the concept of geometry in mathematics were found to
be effective in enhancing students’ performance in the subject. The use of these instructional approaches
as a game-based practical approach to learning engages students actively, thereby enhancing their
academic performance in mathematics. The result of this finding is in line with the findings by Olajide,
Ekwueme and Ndioho (2020) and Abari and Andrew (2021) who showed that students taught using
geoboard were better enhanced in their academic performance in mathematics than their counterparts
taught without.
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Conclusion

Based on the findings of this study, the researcher concluded that geoboard and card games instructional
approach are effective ways of boosting students’ interest thereby improving their performance in
geometry and mathematics in general, because it allows for students’ active engagement, giving them the
opportunity to share their thoughts, play with their peers, correct misconceptions and fear always
associated to learning mathematics.

Recommendations
Based on the findings of this study, the researchers offered the following recommendations relevant for
the improvement of Mathematics education.

1. Mathematics teachers should effectively utilized mathematical games such as geoboard and card
games in teaching the concept of geometry specifically and in the general teaching of Mathematics
concepts as it has been proven to enhanced students’ interest and performance in the subject.

2. Government should make adequate provisions for funding and equipping of school Mathematics
laboratories with mathematical kits to promote and encourage the use of Mathematics games in
teaching in schools to aid the teacher and students in effective instructional delivery.
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