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Abstract

The effects of reflective instructional strategy (RIS) on academic achievement of SS 2 students in mathematics
in Nnewi Education Zone of Anambra State was determined. Two research questions and three hypotheses tested
at 0.05 level of significance guided the study. The research adopted a quasi-experimental design, specifically,
pre-test and post-test non- randomized control group design. The population comprised 4006 students in the
public secondary schools in the Nnewi Education Zone of Anambra State, Nigeria. The sample size was 97
students (47 male and 50 female) students selected from two of the 37 co-educational public secondary schools
in the Zone through multistage sampling procedure. Mathematics Achievement Test (MAT) was used as
instrument for data collection while researcher-developed RIS lesson plan was used as instructional tool. The
reliability co-efficient value for MAT was 0.90 which was established using Kudder-Richardson Formula 20.
Experimental group was taught using RIS while the control group was taught using Lecture method (LM). Mean
and standard deviations were used to answer the research questions while the hypotheses were tested using
Analysis of covariance. The findings showed among others that, RIS significantly improved students’
achievement in mathematics and gender does not have significant effect on the achievement of students’ taught
mathematics using RIS and LM. The study concludes that RIS is effective in improving the achievement of SS 2
students in mathematics Based on the findings, it was recommended among others that;

Mathematics teachers should adopt RIS while teaching to enhance students’ interaction with each other and the
learning materials to facilitate effective learning of mathematics and that mathematics teachers should use RIS
in teaching mathematics for improved achievement.

Keywords: Reflective, Mathematics, Achievement, SS 2 Students.

I. Introduction

Mathematics is a science of quantity and space, and it also occupies a key position in Nigeria’s Education
System (Ezeugwu, Onuorah, Asogwa and Ukoha, 2016). It is a subject that cuts across primary and
secondary schools as a compulsory subject probably because mathematics has direct relationship with
other subjects especially technical and sciences. Mathematics is the bedrock of science and technology and
the pivotal role of mathematics to science and technology is multifarious and multifaceted, that no area of
science, technology and business enterprise escapes its application (Okereke, 2018).

Irrespective of the great importance of mathematics in nation building, scientific and technological
development, it is still evident that students’ achievement in mathematics at internal and external
examinations has remained not encouraging. Zalmon, (2021) opined that achievement in Mathematics is a
measure of learner’s cognitive development after instruction. Zalmon &_ Charles-Ogan, (2021) asserted
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that poor achievement of students in both internal and external examinations in Mathematics have been
on the increase in recent time. Analysis of the students’ achievement in WASSCE Mathematics between the
years 2012 - 2024 reveals that performances of students in mathematics fluctuates, but generally below
average in 7years out of the 13 years in view. This phenomenon has remained a source of concern to the
researchers, science educators, education administrators, parents and the nation at large.

Moreover, much researches had offered several reasons for the students’ fluctuating achievements in
mathematics. According to Awodun (2020) and Boris (2019), a number of factors have been identified as
militating against students’ attainment of the objectives of science instruction, and the most pronounced
factor identified by researchers is the inappropriate and uninspiring instructional strategies adopted by
science teachers. This may be because, most science teachers’ method of teaching is characterized by the
lecture method of teaching which involves one directional flow of information from the teacher to the
students. Many research studies suggested a complete refurbishment of the public education system
(Makinde, 2019), yet others like Makinde & Yusuf (2019) suggested that educators explore substitutes to
the lecture method.

Instructional Strategies are techniques utilized by teachers to promote mastery of objectives,
understanding of content, and independent learning in students According to Makinde (2019), Nigeria has
witnessed persistent students’ low achievement in Mathematics at the senior school certificate level. This
has been linked to the adoption of instructional strategies which did not give enough consideration to
learners’ previous knowledge and how they reasoned in order for learners to construct their knowledge
based on these (Zalmon & Wonu, 2017). The need for improved performance in mathematics has driven
teachers and researchers to seek appropriate instructional strategies. According to Sunday, Abiodun &
Olaoye (2021), these instructional strategies would avail the students the opportunity to control their
learning process as well as develop the required interest in mathematics. Reflective instructional strategy
is one of such strategies.

Reflective Instructional Strategy (RIS) is a broad based instructional strategy that engages the learners to
think deeply, discuss, collaborate and share their experiences together on a particular subject matter
(Oguezue & Osuafor, 2021). It affords learners the opportunity of thinking, discussing and sharing their
experiences and wealth of knowledge together in small groups on particular subject matter (Agbasi &
Okeke, 2020). Reflective teaching can also serve as a tool for learning from observation when a student
places himself in the shoes of the person he or she is observing and asks, “Why did he/she do that?” (Gupta,
Shree & Mishra, 2019). According to Ogbuanya & Owodunni in Agbasi & Okeke (2020), reflective
instructional strategy is an innovative strategy that draws from certain skills. These skills include: (a)
assertive questioning, (b) thinking skills, (c) scaffolding, (d) oral discourse and (e) collaborative learning. .
The inclusion of the various skills of this strategy may imply that reflective instructional strategy could
sustain students’ interests and also draw their attention which may lead to better achievement in the
subject of mathematics.
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Academic achievement is students’ mastery of intended mathematics objectives as recorded by course
letter grades and percentages. Odagboyi (2015) defined academic achievement as the learning outcome of
students which include the knowledge, skills and ideas acquired and retained through their course of
studies within and outside the classroom situation. In any given subject, achievement is one of the basic
indices used in assessing the progress of students in an academic programme hence Cheng and Liu (2019)
stated that academic achievement is one of the explicit indicators of students’ achievement in school.
Despite the fact that researchers attribute the low achievement of students in science to teaching methods,
other science educators are of the view that gender is one of the determining factors of low achievement in
science (Agbasi & Okeke,

2020). Hence, this study also determined the influence of gender on students’ achievement when taught
mathematics with reflective instructional strategy.

Godpower-Echie & Owo (2019) defined gender as the stratification and assignment of roles along sex line
which may be culturally determined, and is ascribed to male and female. According to them, gender
inequality in education has remained a perennial problem of global scope. There is a growing recognition
that there are psychological differences between gender which affect the way the males and females think,
communicate and behave. In the same vein, the gender difference in achievement of students in
mathematics has been a thing of worry to mathematics educators and researchers. Gender disparity in
mathematics achievement is one that cannot be swept under the carpet.

Gender as a variable in students’ achievement and interest in mathematics has received research attention
over the years. Modern psychology studies have shown that gender as a variable relates to achievement.
Ossai (2023) and Amatobi and Amatobi (2020) in their different studies discovered that there is no
significant difference on the academic achievement of male and female students, while some others
established significant difference particularly during early education (Tarfa & Dike, 2022). Although most
researchers have found boys performing better than girls especially on higher order knowledge (Yar'adua,
2021). Allahnana et al (2018) posited that the achievement of girls in mathematics are worse than that of
the boys on the average because of their lack of interest in the subject. This calls for serious attention and
if unchecked it would be a great challenge to gender equality in Mathematics. This necessitated the present
study which tries to attend to such a gap that has been introduced in literature. Hence, this study
determined the effect of reflective instructional strategy on secondary school male and female students’
academic achievement in mathematics in Nnewi Education zone, of Anambra State, Nigeria. II. Purpose
of the Study

The study determined the effect of reflective instructional strategy on secondary school students’
achievement in mathematics in Nnewi Education Zone of Anambra State. Specifically, this study
determined:

1. Mean achievement scores of students taught mathematics using reflective instructional strategy
(RIS) and that of those taught using lecture method (LM).
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2. Mean achievement scores of male and female students taught mathematics using RIS and that of
those taught using LM.

III. Research Questions The study was guided by the following research

questions:

1. What are the differences in mean achievement scores of students taught mathematics using RIS

and that of those taught using LM?

2. What are the differences in the mean achievement scores of male and female students taught

mathematics using RIS and that of those taught using LM? IV. Hypotheses

The following hypotheses were stated to guide the study at 0.05 level of significance:

1. There is no significant difference in the mean achievement scores of students taught mathematics
using RIS and that of those taught using LM.

2. There is no significant difference in the mean achievement scores of male and female students
taught mathematics using RIS and that of those taught using LM.

3. There is no significant interaction effect of instructional strategies (RIS & LM) and gender on
students’ achievement in mathematics.

V. Methodology

The researchers adopted pretest-posttest non-randomized control group quasi- experimental design.
Thus, intact classes were used in each school. The study was conducted in Nnewi Education Zone of
Anambra State, Nigeria. The population consisted of 4,006 senior secondary class two (SS 2) students
(1,936 males and 2,070 females) offering mathematics in all the public secondary schools in the Nnewi
Education Zone. The study's sample consisted of 97 (47 male and 50 female) SS 2 students offering
mathemaics, selected from two out of the 37 coeducational public secondary schools in the Zone. A
multistage sampling procedure was used to sample the participants namely: purposive sampling, simple
random sampling and lucky dip without replacement techniques. Mathematics Achievement Test (MAT)
was used for data collection. The MAT contained 50 item multiple choice objective questions with options
A -D adapted from three testing organizations: the West African Examination Council (WAEC), the National
Examination Council (NECO), and the National Business and Technical Examinations Board (NABTEB) for
the years 2018 - 2022 and each correct answer attracted 2 marks. Research assistants who are the regular
mathematics teachers taught the students in each group using researchers’ developed lesson plans on RIS
and LM. Three experts validated the instruments, each from Departments of Science Education, Educational
foundations (Measurement and Evaluation Unit) and Mathematics, from Nnamdi Azikiwe University, Awka.
The reliability of the MAT was established using Kudder-Richardson 20 Formula. The coefficient of internal
consistency obtained was 0.90.

The regular mathematics teachers in the sampled schools were trained by the researchers to serve as
research assistants, which lasted for one week over three contacts. They taught their students in each
school using regular school time table, of two contacts per week. The experimental group (RIS) was taught
by the research assistant using reflective instructional strategy as guided by the researchers-developed RIS

Statistics and Mathematical Research Journal
Page4|11



Statistics and Mathematical Research Journal

ISSN: 2997-6898|

Volume 12 Issue 2, April — June, 2024

Journal Homepage: https://ethanpublication.com/articles/index.php/E33,
Official Journal of Ethan Publication

lesson plan. The following components of reflective instructional strategy were applied by the research
assistant in teaching the experimental group: Thinking skill, Questioning, Collaborative learning, Oral
discourse and Scaffolding. The control group (LM), on the other hand, was taught using the usual lecture
method, with lesson notes developed by the researcher to reflect the same learning objectives as the RIS
equivalent. The group was evaluated at the appropriate time with the same test instrument: MAT used for
the experimental group. The actual treatment lasted for five weeks (week 2 - week 6) in each of the schools.
The first week was for administering the pre-test (MAT) while the sixth week was for the revision and
administering of the post-test. Mean and Standard deviation were used to answer the research questions
while the hypotheses were tested using Analysis of Covariance at 0.05 level of significance because
addresses the imbalance of non-equivalence in groups caused by nonrandomization of participants. The p-
value and alpha level (a = 0.05) were compared to determine whether to retain or reject the null
hypotheses tested. When the precise probability value was less than or equal to the 0.05 level of
significance, the null hypothesis was rejected; but, when the exact probability value was more than the 0.05
level of significance, the null hypothesis was not rejected.

VI. Results

Research question 1: What are the differences in mean achievement scores of students taught
mathematics using RIS and those taught using LM?

Table 1: Mean Achievement Scores of students taught Mathematics using Reflective instructional
strategy (RIS) and those taught using Lecture method (LM)

Method n Pretest Pretest Posttest Posttest Mean Gain
Mean SD Mean SD

LM 41 22.73 7.49 23.46 14.62 0.73

RIS 56 24.21 6.02 41.29 21.06 17.08

Mean difference 1.48 17.83 16.35

Results in Table 1 show that the experimental group taught Mathematics using reflective instructional
strategy had a pre-test achievement mean of 24.21 and a post-test achievement mean of 41.29 with a mean
gain of 17.08. Also the group taught using lecture method had a pre-test achievement mean of 22.73 and
post-test achievement mean of 23.46 with a mean difference of 0.73. This shows that the students taught
mathematics using RIS achieved higher than those taught using LM group. Also, Table 1 also shows that
students RIS group has a higher standard deviation of 21.6 in their post-test against their counterpart in
LM group (14.62) indicating that students taught mathematics using RIS had a less homogeneous score in
their post-test than those taught using RIS. The difference between the mean gained achievement scores of
the students in both groups is 16.35 in favour of RIS.

Research question 2: What are the differences in mean achievement scores of male and female students
taught mathematics using RIS and those taught using LM?
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Table 2: Mean Achievement scores of male and female students taught Mathematics using Reflective
instructional strategy (RIS) and those taught using Lecture method (LM)

Method Gender n Pretest Pretest Posttest  Posttest Mean
Mean SD Mean SD Gain
LM Female 16 24.88 7.59 24.00 14.31
Male 25 2136 7.25 23.12 15.00 0.88
RIS Female 34 25.00 6.33 30.47 19.28
Male 22 23.00 5.45 58.00 9.77 27.53

From Table 2, the mean achievement score of male students, 24.00 is higher than the mean achievement
score of their female counterparts, 23.12 taught mathematics with LM with mean difference of 0.88 in
favour of the female students. Also, female students taught mathematics using RIS had mean achievement
score of 30.47 in the post-test while the male students had 58.00 given a mean difference of 27.53 in favour
of the male students. Table 2 further reveals that the post-test SD (19.28) of female students taught
mathematics using RIS is higher than male students (9.77) showing more spread of scores than male while
the spread of scores in LM is more in male scores with post-test SD of 15.00 than in female 14.31 post-test
SD. In general, female students achieved higher than their male counterparts when taught mathematics
using LM while male students achieved higher when taught mathematics using RIS.

Hypothesis 1: There is no significant difference in the mean achievement scores of students taught
mathematics using RIS and that of those taught using LM.

Table 3: ANCOVA Test of significance of difference between the Mean Achievement Scores of
students taught Mathematics using RIS and those taught using LM.

Typelll Sum  Mean Source of Squares _df Square F
Sig. Decision
Corrected Model 37729722 3 1257.657 5.345 .002
Intercept 165236.506 1  165236.506 702.241 .000
Gender .010 1 .010 .000 995  Notsig.
Method 3333.052 1 3333.052 14.165 .000 Sig.
Gender * Method 270.086 1 270.086 1.148 .287  Not.sig
Error 21882.780 93 235.299
Total 214417.000 97
Corrected Total 25655.753 96

Table 3 reveals that there is significant difference in the mean achievement scores of students taught
mathematics using RIS and that of those taught using LM, F (1, 97) = 14.165, P =0.000 < 0.05. Therefore,
the null hypothesis is rejected meaning there is significant difference in the mean achievement scores of
students taught mathematics using RIS and that of those taught using LM. Hypothesis 2: There is no
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significant difference in the mean achievement scores of male and female students taught mathematics
using RIS and that of those taught using LM.

Table 3 further reveals that, there is no significant difference in the mean achievement scores of male and
female students taught mathematics using RIS and that of those taught using LM, F (1, 97) =.000, P =..995
> 0.05. Therefore, the null hypothesis is not rejected meaning there is no significant difference in the mean
achievement scores of male and female students taught mathematics using RIS and that of those taught
using LM.

Hypothesis 3: There is no significant interaction effect of instructional strategies (RIS & LM) and gender
on students’ achievement in mathematics.

Table 3 also reveals that there is no significant interaction effect of instructional strategies (RIS & LM) and
gender on students’ achievement in mathematics, F (1, 97) = 1.148, P = .287 > 0.05. Therefore, the null
hypothesis is not rejected meaning there is no significant interaction effect of instructional strategies (RIS
& LM) and gender on students’ achievement in mathematics.

VII. Discussion

The findings from the results revealed that the students taught mathematics using RIS achieved more than
the students taught mathematics using lecture method. This difference in achievement is confirmed by the
test of hypothesis which showed that there was significant difference in the mean achievement scores of
students taught mathematics using reflective instructional strategy (RIS) and those taught using lecture
method. This implies that RIS was found to be effective in improving students’ achievement in mathematics.
This probably may be due to the fact that reflective instructional strategy (RIS) encourages students’ active
involvement and participation in the learning through collaborative learning, use of questions, scaffolding,
oral discourse and thinking skill. The finding is consistent with the findings of Shaheen et al (2022) and
Ombuguhim et al (2021), that those students exposed to reflective instructional strategy achieved
significantly higher than those exposed to lecture learning method. However, the result is in disagreement
with the findings of Awodun (2020) which revealed that no significant difference exists between the mean
achievement scores of the students taught mathematics using RIS and those taught using LM.
Furthermore, gender was not significant in the achievement of students based on the instructional
strategy. The result was in agreement with Ossai (2023), Amataobi & Amatobi (2020) and Musa & Samuel
(2019) and who concluded that there exists no significant difference in achievement of male and female
students in mathematics. On the other hand, the result was in disagreement with the findings of Tarfa &
Dike (2022), Wordu & Iwok (2018) and Yar’adua (2021), who found out that significant difference exists
by gender on mathematics achievement of students.

The interaction effect of instructional strategy and gender was examined on students’ achievement in
mathematics. The findings revealed that instructional strategy and gender have no significant interaction
effect on students’ achievement in mathematics. In other words, the instructional strategies used in the
study did not impart the male and female students differently based on their academic achievement in
mathematics. This is inconsistent with the findings of Ogoke & Okigbo (2021), Chiakwelu & Okigbo (2020)

Statistics and Mathematical Research Journal
Page7]|11



Statistics and Mathematical Research Journal

ISSN: 2997-6898|

Volume 12 Issue 2, April — June, 2024

Journal Homepage: https://ethanpublication.com/articles/index.php/E33,
Official Journal of Ethan Publication

and Wordu & Iwok (2018) who averred that gender and treatment have significant interaction effect on
students’ achievement in mathematics. However, the finding agrees with Eze (2023) and Okigbo &
Anyanwumelu (2021) who concluded that there is no significant interaction effect of methods and gender
on achievement in mathematics. The above discussion implies that male and female students did not react
differently to the instructional strategies in terms of their academic achievement in mathematics

VIIL Conclusion

Based on the findings of this study, it was concluded that the use of RIS in teaching mathematics is more
effective than LM in improving students’ achievement in mathematics. However. RIS is not gender biased
as it relates to achievement in mathematics.

IX. Recommendations

Based on the findings, the following recommendations are made that:

1. Mathematics teachers in secondary schools should adopt the use of RIS in teaching mathematics

2. Mathematics teachers should adopt RIS while teaching to enhance students’ interaction with each
other and the learning materials to facilitate effective learning of mathematics.

3. Curriculum planners should adopt RIS as an innovative teaching strategy when reviewing
mathematics curriculum.

4, The Science Teachers Association of Nigeria in collaboration with the ministry of education should

organize seminars and workshops to train teachers on how to use RIS in teaching and learning of
mathematics and other science subjects.
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