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Abstract

This study investigated the effect of inside-outside circle instructional strategy on pupils’
academic achievement in mathematics in llorin West Local Government Area of Kwara
Sate. Pretest post-test control group quasi-experimental research design was adopted. A
total of 74 pupils fromtwo public primary schools wereinvolved in the study. One validated
and reliably tested research instrument titled ‘Mathematics Achievement Test” (MAT) was
used. Thereliability index of MAT (r = 0.74) was determined using test retest method. Three
hypotheses were formulated and tested with Analysis of Covariance (ANCOVA). Thefindings
of the study revealed that treatment had significant effect on pupils’ academic achievement
in mathematics (F ;. o, = 248.743, P < 0.05). However, gender (F ., =1.325; P> 0.05) did
not have SIgnlflcant effect on pupils’ academic achievement in mathematlcs And finally, the
interaction of treatment and gender did not have any significant effect on pupils’ academic
performance (F w69 = -603; P> 0.05). Based on the findings, it was concluded that inside-
outside circle instructional strategy can improve academic achievement of pupils in
mathematics. Based on the conclusion, it was recommended that teachers should be trained

oninside-outside circleinstructional strategy and also be encouraged to useit.
Keywor ds: Ingde-outsidecircle, ingructiond strategy, pupils, academic achievement, Mathematics

Introduction

A nation’s mathematics education is comparable to a young human organism’s protein because
mathematicsisthefoundation for scientific and technologica devel opment inanation. Mathematics
isregarded by soci ety asthe cornerstone of scientific and technol ogical knowledge, whichiscritica
to the nation’s socioeconomic progress. Mathematics has a critical role in science and technology,
asitisrequired by everyoneandin all aspectsof human activity (Abubakar & Eze, 2010; Abubakar
& Uboh, 2010). Theimportance of mathematics asacore subject in the Basic school curriculum
cannot beoverstated. M athematicsisthe second core subject in thelower, middle, and upper basic
classes, according to section two (2) of theNational Policy of Education (FRN, 2014). Asaresult,
itissafeto say that mathematicsisoffered to dl sudents, from basic oneto basic nine. Mathematics
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isarequired subject in Nigerian elementary and secondary schools, anditistaught every day or at
least four timesaweek indl schools. Mathematicsisa so aprerequisitefor severa degreeprograms,
including education, medicine, architecture, and engineering. Despitetheimportant role M athematics
playsin the society, performance of pupilsinthe subject, at national examinations, hasnot been
encouraging (Erunke, 2020).

M athemati cs has dways been oneof themost important subjectsin primary school (Awofda
& Awolola, 2011). The importance of mathematics in school curricula stems from the subject’s
contributionsto scientific and technological advancement. Because of therapid advancement of
technology, it isnoticed that the demand for mathematical skillsisincreasing. Thelanguage of
science and technology iscommonly recognized as Mathematics. Norris (2012) madeasimilar
point when he claimed that, although scienceisthe bedrock that givesthe springboard for the
creation of technology, M athematicsisthe door and key to the sciences. Tobiesand Hemut (2012)
argued that without mathemeatics, thereisno science, without science, thereisno modern technol ogy,
and without modern technol ogy, thereisno modern civilization. To put it another way, M athematics
istheforerunner and queen of scienceand technol ogy, aswell asthemost important singlefactor in
modern society growth. Asaresult, Mathematics educationiscritical to the development of a
nation. Onamore positive side, in today’s society, when science and technology have become an
intrinsic part of global culture, a basic understanding of Mathematics is a sine qua non for citizens’
efficacy. Apparently, the importance of mathematics in the development of any society’s
industrialization and technol ogical advancement cannot beoverstated.

However, acloser ook at primary school mathemati cs teaching has become asubject of
significant concern for educators and academicsin recent years, particul arly at thebasic education
level. The subject has been identified as the most despised subject in school, with students’
performanceat all levelsof education deteriorating year after year (NAUBER, 2009). Inthe year
2019, the academic performanceof pupils, inllorinWest Local Government Areaof KwaraState,
who sat for the Kwara State common entrance examination, was not encouraging. Out of the
13,062 pupilswho registered for the common entrance examinationin thelocal government area,
only 4,781 (36.6%) pupils had 50 marks and above in M athematics. 8,281 (63.4%) pupilshad
lessthan 50 marksin mathematics. According to theformer Registrar and Chief Executiveof Nationd
Examinations Council (NECO) Godswill Obioma, whilepresenting theresultsto the Minister of
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Education, Malam Adamu Adamu, he noted that a number of 70,580 candidates szt for the
examination nationwide, out of which only 34.6 percent (24,416) of the candidateshad pass mark
inall theexaminable subjectsincluding mathemati cs (Erunke, 2020).

Thisterriblelearning scenario related with mathemati cs should not be permitted to persist,
givenitsprestigeand relevancein numerousaspects of our nationd life. Thisisacausefor concern
becauseif thetrend continues, it will jeopardize nationa growth. Today, technology liesat the heart
of every societal growth, and mathematics haslong been considered as the foundation of both
technol ogy and science (Awofala, 2008; Rasheed, 2008).

It has been reported (Atandi, Gisore, & Ntabo, 2019; Isa, Mammam, Badar & Bala,
2020) that improvement in the academic performance of pupilsisdependent on method of teaching.
That iswhy the poor academic performance of pupilsin mathematics has partly attributed to the
method of teaching often used by someteachers. Someresearchersand scholars (Yaduvanshi, &
Singh, 2018; Kingdom-Aaron, Etokeren & Okwelle, 2019) have recommended the use of teaching
strategies that tolerate pupils’ participation in teaching-learning situation. One of such teaching
srategiesisingde-outsidecirclewhichisavariableof interestin thisstudy.

Inside-outside circleisacooperativelearning strategy that requires studentsto work in
groups (Mutmainah, 2017). Pupils create two concentric circles and rotate around the room,
answering or discussing the teacher’s questions with fresh partners (Gayle & Lin, 2005). The teacher
asksaspecificissue or problem from the pupils using theinside-outside circletechnique. The
teacher’s job is to guide and facilitate dialogues. The class is divided into two equal groups by the
teacher. One of the groups createstheinner circle, whilethe other formstheoutsidecircle. The
studentsintheinner circlefacethestudentsin theouter circle (Robert, Katie, & Julia, 2012). The
teacher asksthe kids aspecific question. Students are given sometimeto consider their options.
After that, each student in theinner circleisgiven opportunity to discussthe question with hisor her
outsidecirclecompanion, and viceversa. Thestudentsgo one stepto their left intheoutsidecircle
on the teacher’s signal and have another quick talk with their new partner. The teacher allows pupils
enough timeto jot down new thoughts and factsin their notebooks.

A number of studies (Hadi, 2012; Mochammad & Armeria, 2016; Rahmania, 2017;
Mutmainah, 2017; Rana, Rusul & Abbas, 2020) have been conducted oninside-outsidecircleon
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students’ learning outcomes but none of these studies attempted to examine the effect of inside-
outsidecircleingtructiona strategy on theacademic achievement of pupilsin Mathematics.

Another variableof interest isgender. Gender isdefined asthe set of qualitiesthat define
femininity and masculinity and distinguishesthem. Thesetraitsmay include biologica sex of beena
male or female (Kevin, 2017). A number of studies (Nnamani & Oyibe, 2016; Pirmohamed,
Debowska& Boduszek, 2017; Lori, Michelle, Glenda& Brian, 2019) have been conducted on
the effect of gender on the academic achievement of studentsin different subject areasbut the
studiesreported conflicting findings. Hence, thisjustifiestheinclusion of the gender inthisstudy. The
generd purposeof the study wasto examinetheeffect of insde-outsidecircleinstructional strategy
on the academi c achievement of pupilsinmathematics. Specifically, the tudy amedtoinvestigate
thesignificant effect of treatment on theacademi c achievement of pupilsin mathematics, significant
effect of gender on the academic achievement of pupilsin mathematics, Sgnificant interaction effect
of treatment and gender on the academic achievement of pupilsin mathematics.

Statement of the Problem

The poor performance of pupilsin Mathematics particularly in the recent years has not been
encouraging. Thispoor performance of pupilshasbeen partly attributed to the pedagogi cal methods
adopted by teachers. Claims have been made that the methods used by some teachers do not
embrace active participation of pupilsinthe classroom(Yusuf, Guga& Ibrahim, 2016; Olutola,
Ayodsgji, & Abdusalam, 2017). And one of the methods which embrace active parti cipation of
pupilsintheclassroomisinside-outsidecircleingtructiona strategy. Sudiesoninside-outsdecircle
instructional strategy have been conducted but deserved research attention has not been givento
theinvestigation of theeffect of ind de-outsdecircleingructiond strategy ontheacademic achievement
of pupilsinmathematicsparticularly a the primary school leve . Also, thiskind of study hasnot been
conducted inthellorin West Local Areaof Kwara Statewhere this study was carried out.

Research Hypotheses
Ho,:

. Thereisno significant effect of treatment on the academic achievement of pupilsin

mathematics.
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Ho,  Thereisnosignificant effect of gender on the academi c achievementof pupilsin mathematics.

Ho, Thereisnosgnificantinteraction effect of treetment and gender onthe academic achievement

3
of pupilsinmathematics.

M ethodology
The study adopted a pretest posttest control group quasi-experimental research design with a
factoria design of 2x2. Thetarget population wasall primary four (4) pupilsinllorin West Local

Government Areaof KwaraState. Simplerandom sampling techniquewas used to select two (2)
public primary schools. One of thetwo school swasexperimenta group (30 pupils) whiletheother
wasthecontrol group (44 pupils). Primary four pupilsin each of the sd ected school swereinvolved
in the study. The research instrument used in the study was researchers’ designed achievement test
titled ‘Mathematics Achievement Test (MAT)’. The MAT were drawn from the mathematics scheme
of work for primary four, andit consisted of 20 multiplechoicequestions. Thedrafted questionsfor
the MAT, inside-outside CircleInstructiona Guide (ICIG), and Conventional Instructiona Guide
(CIG) weregiventolecturersinthe Department of Early Childhood and Primary Education, Kwara
State University who vaidated theinstrument. To establish thereliability of the M AT, test retest
method was used. Thetest was administered twice, with aninterval of two weeks, to 25 pupilsin
primary four who were not part of the study. Datafrom the two administrationswere correl ated
using Pearson Product Moment Correl aion (PPM C) and thereliability coefficient was established
a 0.74. Thestudy lasted for 6 weeks and datacollected wereanayzed usngAnaysisof Covariance
(ANCOVA).

Results

Research Hypothesis One
Thereisno sgnificant main effect of trestment on theacademic achievement of pupilsinmathematics
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Table1: Summary of Analysis of Covariance (ANCOVA) showing theeffect of treatmentin
pupils’ academic achievement in mathematics

Typelll Sum of Mean

Source Squares Df Square F Sig.
Corrected Model 881.601% 4 220.400 65.297 .000
Intercept 5777 1 5777 1711 195
Pretest .858 1 .858 254 .616
Treatment 839.594 1 839.594 248.743 .000
Gender 4.471 1 4471 1.325 254
Treatment * Gender 2.035 1 2035 603 .440
Error 232.899 69 3.375

Total 10901.000 74

Corrected Tota 1114.500 73

Table 1 shows the effect of treatment on pupils’ academic achievement in mathematics.
There was significant effect of treatment on pupils’ academic achievement in mathematics (F 169
=248.743, P<0.05). Thenull hypothesisisthereforerg ected inthelight of theresult sincethe
significant value (.000) is less than 0.05. This implies that treatment had significant effect on pupils’
academic achievement in mathematics. Thesource of thesignificant differenceispresentedintable
2 below.

Table 2: Summary of Bonferroni’s Poc Hoc Pairwise Comparison of the scores between
thetwo groups

Treatment Mean Difference Experimental  Control Group
Inside-Outside Circle 15.60 *
Conventiona Method 8.67 *

Table 2 revealed that the significant effect revealed by table 1 isasaresult the significant
difference between insde-outsdecircleinstructional strategy and conventiona method. Inside-
outsidecircleingtructiona strategy refersto experimenta group, whileconventiond methodisknown
ascontrol group. Thisimpliesthat those exposed to inside-outside circleinstructional strategy
(15.60) performed significantly better than those exposed to conventiona method (8.67).

Research HypothesisTwo
There is no significant effect of gender on pupils’ academic achievement in mathematics.
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Table 1 also revealed the effect of gender on pupils’ academic achievement in mathematics.
There was no significant effect of gender on pupils” academic achievement in mathematics (F @
69):1.325; P> 0.05). The hypothesisistherefore not rejected in thelight of theresult sincethe
significant value (0.254) isgreater than 0.05. Thisimpliesthat gender had no significant effect on
pupils’ academic achievement in mathematics.

Resear ch Hypothesis Three
Thereisno significant interaction effect of trestment andgender on pupils’ academic achievement
inmathematics.

Table 2 also revealed the interaction effect of treatment and gender on pupils’ academic
achievement in mathematics. Therewasno significant i nteraction effect of trestment and gender on
pupils’achievement in mathematics (F(l; o~ -003; P> 0.05). Thehypothesisisthereforenct rgjected
inthelight of theresult sincethesignificant value (0.440) isgreater than 0.05. Thisimpliesthat
interaction of treatment and gender had no significant effect on pupils’ academic achievement in

mathemeatics.

Discussion of Findings

The findings of the study revealed that there was significant main effect of treatment on pupils’
academic achievement in mathematics. Thisimpliesthat pupilstaught mathematicsusing inside-
outsdecircleinstructiond strategy performed significantly better than their counterpartstaught with
conventional method. Thereason for theresult may beattributed to the fact the pupilswere active
inclassroomingtruction asthey had opportunitiestointeract with different partners. Thisfindingisin
tandem with thefinding of Mutmainah (2017) who conducted astudy on the use of insde outside
circle technique to improve students” writing on recount text. And the finding of the study revealed
that therewas significant effect of inside-outside circletechnique on students’ recount text. The
finding of thisstudy a so corroborated thefinding of Rahmania(2017) who discovered that there
was significant effect of treatment on academic achievement of learners. Thestudents’ academic
achievement in experimenta group was higher than that of control group.

Another finding of the study revealed that gender had no significant effect on pupils” academic
achievement inmathematics. Thisimpliesthat beingamaeor femaedid not account for difference
intheacademic achievement of pupilsinmathematics. Thisfinding corroborated with thefinding of
Ahmed (2017) which discovered that therewas no significant main effect of gender ontheacademic
performance of pupilsin MathematicsinMoro Local Government Areaof KwaraState. Similarly,
thefinding supported the finding of Rafiu (2018) which unfolded that gender had no significant
effect on theacademic performanceof pupilsin numeracy inllorinWest Local Government Areaof
Kwara State.
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Thefindingsof the study further reved ed that therewas no significant interaction effect of
treatment and gender on pupils’ academic achievement in mathematics. This implies that the treatment
waseffective and it was not gender-biased. Thisfinding occurred becausethelearners, regardliess
of their gender, had opportunity to interact with different partners. Thisfinding supported thefinding
of Oyinlola(2022) who discovered that theinteraction of treatment and gender had no significant
effect on academic achievement in English language. Yusuf (2019), a so reported that therewasno
significant interaction effect of treatment and gender on the academic achievement of pupils.

Concluson

Based onthefindingsof thestudy, it can beconcluded that ins de-outsidecircleingtructiond strategy
can bring out improvement in the academic achievement of pupilsin mathematicsregardless of
gender.

Recommendations

Based on theabove conclusion, thefollowing recommendationswere made:
Teachers should adopt the use of inside-outside circleinstructional strategy in teaching
mathematics.
Seminars, workshops and conferences should be organized for teachers on how to use
insde-outsidecircleingtructiona strategy.
Inside-outside circle instructional strategy should be incorporated in teacher training
programime COUrses.
Insde-outsidecircleinstructiona strategy should beincludedin mathematicscurriculum.
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