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EDITORIAL
STEM Journal of Anambra STAN (STEMJAS) is a publication of Science Teachers
Association of Nigeria, Anambra State Chapter. STEMJAS is developed to
disseminate information on Science, Technology, Engineering and Mathematics
(STEM) to teachers, teacher-trainers, researchers and other interested persons. Articles

that are of relevance to STEM education are published in this journal.
We are grateful to the contributors and hope that our readers will enjoy reading these

contributions.

Prof. Rita N. Nnorom
Editor-in-Chief
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ACHIEVEMENT IN ALGEBRA DUE TO INSTRUCTIONAL STRATEGY
USED ON SENIOR SECONDARY SCHOOL STUDENTS IN ONITSHA
EDUCATION ZONE

Charles C. C. Chukwurah
cccchukwurah@gmail.com
+2348037989997
Department of Mathematics
Nwafor Orizu College of Education, Nsugbe, Anambra State, Nigeria

Abstract

The study examined the achievement in algebra due to instructional strategy used on senior secondary school
students in Onitsha Education Zone. One research question was posed and two hypotheses formulated to guide the
study. Quasi-experimental (Non-equivalent control group design) was used for the study. The sample used for the
study was 320 (male and female) senior secondary two students purposively selected from eight schools in the zone
(one intact class each). The instrument used for the study was Algebraic Expression Achievement Test (ALAT). The
ALAT was used as the pretest, posttest . Two sets of lesson plans and a marking guide were also developed for the
study. The instruments, lesson plans and marking guide were all validated by three experts in mathematics education
and measurement and evaluation. ALAT yielded reliability coefficient of 0.76 obtained using Kuder-Richardson 20
Formula. ALAT was administered to the subjects at the beginning of the study as pretest. The experimental and
control groups were taught using algebraic board game and expository method respectively, followed by posttest.
Research assistants were trained for the experiment and extraneous variables were controlled. Mean and Standard
deviation were used to answer the research question, while the Analysis of Covariance (ANCOVA) was adopted in
testing the hypotheses at 0.05 alpha level. The findings of the study showed that students taught algebra using the
algebraic board game achieved significantly higher than those taught algebra using the expository method. More-
so, there was no significant difference in the mean achievement scores of male and female students taught algebra
using the algebraic board game. Based on the findings of this study, it was recommended that algebraic board game
should be used by mathematics teachers in teaching algebra.

Keywords: Achievement, Algebra, Instructional strategy
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Introduction

Mathematics occupies a central position in the school curriculum. It is a core subject
from the primary through the junior secondary to the senior secondary school levels of
the educational system. The subject is considered very important by many people,
institutions and employers of labour, among others. There are many definitions of
mathematics as there are authors. Mathematics is defined as a science of numbers,
quantities, shapes and spaces (Chukwu, 2010). Albert (2016) defined mathematics as
a physical science that is practical and activity-oriented which uses abstract symbols,
axioms and facts to deal with numbers, shapes and equally solve day to day problems.
Harbor-Peters (2000) defined it as a culture as well as an art. Obodo (2000) noted that
it is a language that uses carefully defined terms and concise symbolic representations,
which add precision to communication.

In their own contribution, Kolawole and Oluwatayo (2005) defined mathematics as a
human invention, borne out of human resolve to solve human problems. Salman (2005)
described it as an indispensable tool in the study of sciences, humanities and
technology. Borasi (2008) asserted that it is a science that draws necessary conclusions.
In summing up of these definitions, mathematics provides special skills required by an
individual to solve his/ her day-to-day problem. Mathematics is also considered
important in terms of its; inter-relatedness and inter- connectivity of its branches
(Ashbacher, 2004) and its utility (Joseph, 2001, Adegboye, 2003, Agwagah, 2005 and
Salman, 2005). The major branches of mathematics include Number & Numeration,
Algebra, Number Theory, Geometry, Mensuration, Trigonometry, Statistics, Calculus
and Topology. Among these branches, algebra is one of the branches that cut across
different levels of our educational system, from primary to tertiary level and also across
different disciplines. Algebra therefore, should be given proper attention in terms of
teaching at the foundation classes. Algebra is a branch of mathematics that substitutes
letters for numbers, and an algebraic equation represents a scale where what is done on
one side of the scale is also done to the other side of the scale and the numbers act as
constants (Chukwurah, 2021). Animasahun (2007) remarked that algebra serves as an
opportunity gateway to higher studies that involve mathematics. Again, algebra
develops one’s thinking in specific areas like logic, patterns, problem-solving,
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deductive and inductive reasoning and critical thinking. People of all ages love to play
games. In the classroom, games are inherently fun and motivating and engage students
in active participation. Udeh (2019) defined play as a pleasurable activity which is
carried out to help children carry out real life situations. Albert (2016) stated that play
IS a spontaneous activity where children are free to participate in an atmosphere of
mutual interaction. In primary and secondary schools, play way method is used in
various school subjects. Examples of such are games, simulation, dramatization and
modelling. According to Ogbu (2006), games and mathematics are related because
each has rules that govern them and both involve experiences, drill and practical
applications.

NIGERIR

For better academic achievement in algebra, there is need to use certain mathematical
games in teaching algebra. When games are incorporated in teaching mathematics,
significant achievement is likely to be achieved. Achievement is the act of performance
and accomplishment. Nneji and Ezeamenyi (2014) defined achievement as the process
of bringing about something through effort, skill or courage. Egbulefu, Amaele and
Osaat (2015) remarked that academic achievement suggests an achievement that relates
to education and scholarship. Academic achievement is the extent to which a student,
teacher or institution has attained their short or long term educational goals. It is
commonly measured through examinations or continuous assessment.

Evidence from past and present research in mathematics education has long established
that academic achievement of all categories of students have been a point of concern
to many mathematics educators (Ashby, Sadera & Mcluary, 2011). This state of affairs
in a country like Nigeria which is urgently attaining to improve its science and
technology in search of stable economy and self-sufficiency should be a major concern,
hence it can be said that this ugly trend of high failure rate in mathematics is a national
catastrophe. Better results in algebra are achievable if innovative and practical
instructional strategies are employed.

Current studies on how students learn science and mathematics revealed new ideas and
instructional approaches for the teaching of algebra. These studies indicate that one of
the ways of seeking solutions to the problem of algebra is by comparing methods so as
to identify the ones that are suitable for solving different problems in algebra. Based
on this, it is argued that the teaching of algebra can adopt certain board games rather
than the conventional approach.
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Research Question

What are the mean achievement scores and standard deviations of students taught
algebra using algebraic board game strategy (experimental group) and those taught
using conventional approach (control group) as measured by Algebraic Expression
Achievement Test (ALAT)?

Hypotheses
Two null hypotheses were tested at 0.05 level of significance.
1. There is no significant difference between the mean achievement scores of
students in the experimental and control groups as measured by ALAT.
2. There is no significant difference between the mean achievement scores of
students in the experimental group due to gender as measured by ALAT.

Method

Quasi-experimental (Non-equivalent control group design) was used for the study. The
sample used for the study was 320 male and female senior secondary two students
purposively selected from one intact class each of the eight schools in the zone. The
instrument used for the study was Algebraic Expression Achievement Test (ALAT).
The ALAT was used as the pretest, posttest and the retention test, while the ALIS was
used the pretest and posttest. Two sets of lesson plans and a marking guide were also
developed for the study. The instruments, lesson plans and marking guide were all
validated by three experts in mathematics education and measurement and evaluation.
ALAT vyielded reliability coefficient of 0.76 obtained using Kuder-Richardson 20
Formula. ALAT was administered to the subjects at the beginning of the study as
pretest. The experimental and control groups were taught using algebraic board game
and expository method respectively, followed by posttest. Research assistants were
trained for the experiment and extraneous variables were controlled. Mean and
Standard deviation were used to answer the research question, while the Analysis of
Covariance (ANCOVA) was adopted in testing the hypotheses at 0.05 alpha level.
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Results
The data collected were presented in the Tables.

Research Question 1: What are the mean achievement scores and standard deviations
of students taught algebra using algebraic board game strategy (experimental group)
and those taught using expository method (control group) as measured by Algebraic
Expression Achievement Test (ALAT)?

Table 1: Mean Achievement and Standard Deviation Scores of Students taught
algebra using algebraic board game (experimental group) and those taught using
expository method (control group)

Method N Pretest Posttest

Mean SD Mean SD
Experimental 161 8.40 521 38.41 521
Control 159 5.06 10.11 15.66 10.01

Table 1 shows the pretest mean achievement and standard deviation scores of the
experimental group were 8.40 and 5.21 respectively and their posttest scores were
38.41 and 5.21 respectively. For control group, the pretest mean achievement and
standard deviation scores were 5.06 and 10.11 respectively, while the posttest were
15.66 and 10.01 for mean achievement and standard deviation scores respectively. The
table shows that the experimental group scored higher than the control groups in both
pretest and posttest. The standard deviations of the experimental group are smaller than
those of the control group. There was not much difference between the two groups in
the pretest but there was an appreciable difference in the posttest.

Hypothesis 1: There is no significant difference between the mean achievement scores
of students in the experimental and control groups as measured by ALAT.

Hypothesis 2: There is no significant difference between the mean achievement scores
of students in the experimental group due to gender as measured by ALAT.
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Table 2: Two -way ANCOVA Results on Achievement due to Method and
Gender.

Source Type Il sumof Df Mean F Sig Dec
squares square

Corrected 8.507 3 2.836 8.698 .000

Model

Intercept  2900.851 1 2900.851 8,898.316 .000

Method 7.032 1 7.032 21.570 .000 S

Gender 0.524 1 0.524 1.658 1.918 NS

Method * 0.324 1 0.324 1.025 32.81 NS

Gender

Error 129.794 316 0.326

Total 4213.000 320

Corrected 141.481 319

Total

Table 2 shows that for method, the F-calculated value of 21.570 is significant at 0.000
the significant level which is less than 0.05 level set for this study, hence, the null
hypothesis was rejected. Therefore, there is a significant difference between the mean
achievement scores of students in the experimental and control groups as measured by
ALAT in favour of experimental group.

For gender, the F-calculated value of 0.524 is significant at 1.918 probability value
which is higher than 0.05 level set for this study. Hence, the null hypothesis was
accepted. This means that there is no significant difference between the mean
achievement scores of male and female students in ALAT.

Discussion

The results in Table 1 showed that the experimental group taught using algebraic board
game achieved significantly higher than their control counterparts taught by expository
method. The results for hypothesis 1 in Table 2 indicated that method is significant
showing that there is a significant difference between the mean achievement scores of
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students in the experimental and control groups as measured by ALAT. The
implication of the results in Table 1 and hypothesis 1 of Table 2 is that it is important
to use algebraic board game to teach algebra in such a way that students should
comprehend better. The above results agreed with the result of Nnakwo (2019) who
found out that the experimental group with quadratic equation box achieved better than
their counterparts taught with expository method. The results of the study also are in
support of Adaramola and Alamina (2007) who found out the use of mathematical
games was more effective than the use of traditional lecture method in teaching
mathematics. The result as well is in conformity with Abonyi, Maduagwuna and
Ugama (2014) who found out that mathematical game approach is superior to the
conventional method in facilitating achievement in mathematics. On the other hand,
the result disagrees with the findings of Okigbo and Agu (2010) who found out that
analogy was more effective in facilitating students’ achievement in mathematics than
game.

NIGERIR

This result may have been due to the use of an innovative learning strategy (Algebraic
board game) which involved students’ meaningful participation. Invariably in this
study, students in the control group may have continued with their rote memorization
pattern of learning algebra which they were already used to. They may not have also
seen any change in their teacher’s style of teaching at present compared with what they
have been previously used to. Hence it appeared to them that their lesson was “business
as usual”. This was opposed to the interesting experiences gained by students in the
experimental group who were very anxious to learn considering their level of
participation in asking and answering questions, together with deep interest in carrying
out class assignment. This implies that the algebraic board game is effective in
enhancing students’ achievement in algebra.

Concslusion

The following conclusions are made based on the result of the analysis of data in this
study; the use of the algebraic board game strategy significantly improved students’
achievement in algebra than the use of the conventional approach. Gender difference
in students’ achievement in algebra was not significant.
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Recommendations
From the finding of the study, the following recommendations are made:

1. The Federal/State Ministry of Education should ensure that the use of Algebraic
Board Game for teaching secondary school algebra should be adopted by all
secondary schools.

2. The Federal/State Ministry of Education should ensure that the Nigerian teacher
education curriculum emphasized on the use of mathematics games in
microteaching and teaching practice exercises to avail mathematics teachers
more practical knowledge during their training.

3. The Federal/State Ministry of Education should ensure that Periodic practical
oriented workshops and seminars are organized for mathematics teachers on
the use of games for the teaching of mathematics.
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