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Abstract The study explored the effects of integrating social justice issues in teaching probability and statistics to
the improvement of mathematics achievement and social justice-related attitudes and behaviors of the Grade-11
HUMSS students of Molugan National High School during the school year 2022-2023. It used a pretest-posttest
quasi-experimental control group design, using a 21-item teacher made questionnaire to assess the students’
mathematics achievement with a reliability index of 0.73. Two sections of HUMSS were involved, one for the
control group and the other for the experimental group. The control group received a 5Es instructional model
without the integration of social justice issues in their lesson while the experimental group received a 5Es
instructional model with the integration of social justice issues in their lessons. The mean, standard deviation, and
One-way analysis of covariance (ANCOVA) were used to analyze the data collected. Results of the analysis
revealed that the integration of Social Justice Issues through 5Es Instructional Model is effective to improve students
mathematical achievement. Based on the findings of the study, the researchers conclude that the integration of social
justice issues through the 5Es instructional model has proven to be a highly effective approach in enhancing
students' mathematical achievement. The structured framework of Engage, Explore, Explain, Elaborate, and
Evaluate not only provides a comprehensive learning experience but also promotes a deeper understanding of
mathematical concepts within the context of social justice. Through this method, students are not only acquiring
mathematical skills but also developing a critical understanding of societal issues, promoting a more holistic and
meaningful educational experience. As we continue to prioritize innovative and inclusive teaching methodologies,
the integration of social justice issues within the 5Es Instructional model emerges as a powerful tool for equipping
students with both mathematical proficiency and a socially conscious mindset.
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1. Introduction

Teaching and learning mathematics are at the heart of
education. Finding connections between mathematical
concepts and ideas and real-world situations requires
learning to solve problems, analyze, represent, and convey
mathematical ideas [1].

Learning mathematics entails more than just thinking
and reasoning; it also depends on the learners' attitudes
about learning and mathematics [2]. Perhaps one of today's
main learning objectives is the development of a positive
attitude toward the subject being studied. Teachers and
parents believed that a student’s attitude toward a subject
can impact their performance [3]. In this sense, positive
attitude toward mathematics is beneficial since they can
influence students’ motivation to learn as well as the
benefits that mathematics instruction can provide.

According to the study of Skovsmose et.al, a critical
mathematics education should integrate reflection
“through," "with," and "on" mathematics [4]. Learners
should reflect "through" mathematics by posing their own
questions and making their own judgments while
interacting and talking with others. They should think
'with' mathematics by applying it to a variety of social,
cultural, economic, and political challenges. They should
evaluate mathematics' nature and privileged position, as
well as how it might be used to make and defend decisions
that influence their lives.

Mathematics is seen as relevant and meaningful by
students who believe in its usefulness in their current and
future lives. Students may learn mathematics more personally
and meaningfully by tackling real-world issues. Examples
from everyday life demonstrate how the information and
abilities of mathematics that are taught in the classroom may
be applied in practical ways to the lives of the students and to
society at large. Examples from the actual world highlight the
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complexity and unpredictability of current events and can
therefore stimulate critical thinking.

Perhaps the question, "but why are we learning this?"
has come up for every math teacher at some point or
another. Students' real-world experiences should be used
to illustrate how valuable mathematics is, but it's also
important to emphasize that these activities should help
students expand their understanding of the subject [5]. It
is essential for students to have the skills necessary to
critically analyze and create mathematical texts as well as
to pose and answer their own issues if they are to be
empowered in and through mathematics [6].

With the “transforming the world” aim of mathematics
education, perhaps a different approach of teaching may
be essential. There could be a method to integrate
mathematics in students' lives in a way that includes the
social as well as the physical and economic worlds [5].
Perhaps teaching mathematics in a meaningful context
through integration of social justice issue could be the
solution. Being aware of this, this present study introduced
social context as a way of Mathematics learning to improve
mathematics achievement. Specifically, it aims to determine
the effect of the integration of social justice issues through
the 5Es Instructional Model on the students’ mathematics
achievement.

2. Literature Review

2.1. Integrating Social Justice Issues in
Mathematics Education

Mathematics is essential for everyone. No matter their
sex, culture, socioeconomic class, religion, or educational
background, everyone has at some point had to use
mathematical knowledge to perform daily tasks
[7]. It offers us "means of knowing", "ways of thinking",
and "ways of comprehending” that go beyond a collection
of discrete facts and notions [8]. In addition, it plays a role
in “formatting” the world by applying it to a variety of
social, cultural, economic, and political challenges [4,9].
However, discourse of these social justice topics is raised
rarely in mathematics education.

In the study of Boaler (1993), students' learning will
have greater significance for them if their social and
cultural values are supported and promoted in the
mathematics classroom utilizing contexts or by
acknowledging personal approaches and orientation [10].
This was supported by Rogers’ Humanist Theory which
indicates that students should be motivated and aware that
the task they have been given is useful, realistic, and
relevant [11].

According to de Freitas (2008), addressing social
justice issues should be a primary goal of all education —
including mathematics education [12]. Its inclusion of
social justice issues into the mathematics curriculum
enhances student understanding since sensitivity to social
justice concerns often reflects lived experiences [13]
which are parallel to Kolb’s experiential learning theory
where knowledge results from the combination of
grasping and transforming an experience.

Mathematics also serve as a powerful means for
developing students’ understanding of issues of social

justice, and that students are likely to develop an
understanding of both social justice issues and
mathematical concepts when there is a meaningful link
between the two. It showed how student groups can be
developed by adopting collaborative, problem-solving
approaches to teaching, and encouraging students to choose
which issues to explore and which mathematical procedures
to apply. Developing and presenting their own arguments
enables students to gain an appreciation of how
mathematics can be used to better understand a situation
and to argue for a change [14]. This was resonated to the
study of Butters where students became more
knowledgeable of social injustices using mathematics and
were able to use mathematics in a way which was different
from traditional methods to explore those injustices [15].

Mathematics education provides students with
mathematics instruction that includes the mathematics
deemed necessary for success in the current system
while simultaneously providing students an opportunity
to use mathematics to expose and confront obstacles to
their success [16]. Teachers may work with students to
examine social justice issues and support learning
mathematics for social justice so that students use
mathematics to examine injustices. Teachers are
involved in supporting the development and use of social
justice issues in their lessons. This is exhibited in the
study of Stinson, et.al. where using narrative and textual
data illustrates how a graduate-level’ critical theory and
teaching mathematics for social justice course assisted in
providing not only a new language but also a
legitimization in teachers becoming critical mathematics
pedagogues [17]. However, teacher education programs
are not oriented to prepare them for social justice context
[13]. Thus, a need to provide a research agenda that
emphasizes enabling the practice of teachers and that
draws more heavily on design-based and action re-search,
thereby redefining what the practice of mathematics
means along the way [16]. This was done by Stinson,
et.al. (2012), and Fernando, et.al. (2022) which aimed to
engage the educators in a critical and interactive
discussion on the integration of social justice in
mathematics in general [17,18].

Considering the availability in the literature especially
in the Philippines, only few Qualitative studies are present
on the integration of social justice issues in Mathematics
while the Quantitative studies on the integration of social
justice issues are not substantially explored most
especially on the effect of integrating social justice issues
on students’ mathematics achievement.

2.2. 5Es Instructional Model

There are numerous instructional models used by
teachers. One of them is 5Es Instructional Model by
Bybee, etal. (2006) which is grounded in sound
educational theory and has a growing base of research to
support its effectiveness and has had a significant impact
on science education [19]. This also holds in the study of
Ranjan & Padmanahablan (2018), where their findings
revealed that teaching through the 5E approach of
constructivism is effective in enhancing achievement in
mathematics of upper primary level as compared to
traditional method [20]. In addition, the study of Omotayo
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& Adeleke (2017) reveals that there is significant effect of
treatment on student’s mathematics achievement after
applying 5Es instructional model. The study also
encouraged teachers to adopt constructivist instructional
approaches that discourage rote memorization and guide
learners to develop their own understanding [21].

The 5Es instructional model provides opportunities for
students to learn new knowledge so that it is embedded in
students as a concept. This was shown in the study of
Tezer & Cumhur (2017) revealed that using 5Es
Instructional model increased mathematical achievement,
problem-solving skills for the “Geometric Objects” unit.
In addition, emphasizing the 5Es instructional model
enables students to find and associate new knowledge
with the knowledge that they already have. Positive
relationship between the application of 5Es instructional
model with student activity, availability of opportunity to
optimize learning and develop reasoning ability in
students, availability of opportunity to build concepts to
solve problems, creative and independent thinking skills,
increasing in academic achievement, and creating a fun
learning atmosphere causes the application of
instructional model were able to improve students’
ability to solve problems [22].

Runisah, Herman, & Dahlan (2017) used 5Es
instructional model with Metacognitive Technique to
Enhance Students’ Mathematical Critical Thinking Skills.
The result of the study reveals that in terms of overall,
mathematical critical thinking skills enhancement and
achievement of students who received the 5Es
Instructional model with Metacognitive technique is better
than students who received the 5Es Instructional model
and conventional learning. Mathematical critical thinking
skills of students who received the 5Es Instructional
model is better than students who received conventional
learning [23]. This also appeared in the study of Cahyarini,
et.al. (2016) which revealed that there were significant
differences on students’ critical thinking between students
taught using conventional method and students taught
either using 5Es Instructional Model with Socioscientific
Issues and 5Es Instructional Model  without
Socioscientific Issues. However, there was no significant
differences on students’ critical thinking skills between
students taught using 5Es Instructional Model with
Socioscientific Issues and 5Es Instructional Model
without Socioscientific Issues model [24].

2.3. Synthesis

Social justice issues may contribute to the growth of a
strong mathematics identity that may inspire students to
believe they have the capacity to learn mathematics,
comprehend the value of mathematical understanding,
identify the opportunities and challenges presented by
such understanding, and become motivated and persistent
in their pursuit of such knowledge [25]. On the other hand,
the application of 5Es instructional Model is already
proven its effectiveness of improving students’ overall
mathematics performance. Incorporating integration of
social justice issues and the 5Es instructional model may
greatly increase not only students’ mathematics
achievement, but also students’ level of social justice-
related attitudes and behaviors.

3. Methods

This study utilized the pretest-posttest quasi-
experimental control group design to assess the effect of
integration of SJI in in mathematics learning of the Grade
— 11 students of Molugan National High School, Division
of El Salvador City school year 2022 — 2023. Quasi-
experimental research design was employed to determine
the effect of integration of Social Justice Issues through
5E instructional model on the student’s mathematics
achievement. An experiment is necessary to gather data to
answer the problem posed in chapter 1.

This study was conducted at Molugan National High
School, Division of El Salvador City. The school postal
address is National Highway Molugan, El Salvador City,
9017 Misamis Oriental, Philippines. The participants of
this study were the Grade-11 HUMSS students of
Molugan National High School in Division of El Salvador
City. The two sections are under the teaching load of the
researcher. These two sections are pre-assigned to the
researcher this school year 2022-2023. This class has a
face-to-face session, a transition phenomenon that needs a
careful process to bridge the gap of modular atmosphere
to a class with interaction and participation.

There are 84 participants in the study: 43 students for
the control group and 41 students for the experimental
group, which are intact classes. The number of
participants is the actual number of students enrolled in
their section. This number of students per section is in line
with the appropriate class size as advised by the DepEd.
The assignment of the experimental group with integration
of SJI through 5Es Instructional Model and the control
group without integration of SJI through 5Es Instructional
Model will be randomly assigned using lottery method.

The instrument used to assess the mathematics
achievement is the Quarter 3 assessment test made by the
researcher and will serve as pretest and posttest
questionnaires. In the achievement test, the question is
done by preparing a table of specifications and composed
of multiple-choice items which includes topics in the
Statistics and Probability Learner’s Material of the Grade-
11 students of the entire third grading period. Students
were required to choose the correct answer from multiple-
choice with four (4) options to assess their mastery of the
concept and each question corresponds to a score of one
(1). The instrument was then validated by the the research
adviser and all the Secondary Mathematics Master Teachers
of Division of El Salvador City. Upon validation, it was
then administered to the students. The questions were
checked, items analyzed, and the test was validated by a
split-half method with a reliability index value of 0.73
which suggests a moderate level of internal consistency and
indicates that there is a reasonably good degree of reliability.

To determine the effect of the integration of social
justice issues through the 5Es Instructional Model on the
students’ mathematics achievement, one-way ANCOVA
is used to interpret the data.

4. Results and Findings

The results of this study were presented in the
following tables:
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Table 1 shows the mean and standard deviation of the
pretest and posttest results of the achievement scores for
both the control and experimental groups. The overall
pretest mean scores for control and experimental group
were 4.488 and 4.780 respectively. In particular, the
experimental groups outscored the control group by at
most 0.292. However, data revealed that both groups were
still at the developing level of proficiency. This further
suggests that the levels of students' abilities in
mathematics from both groups were relatively close and
therefore comparable prior to the conduct of this study.
This might be since their prior learning experience of
modular instruction in mathematics was similar. Moreover,
the standard deviation of experimental group was higher
compared to the controlled group. This indicates a wider
dispersion in the scores of the students in the experimental
group compared to the controlled group which were closer
to the mean. In particular, the standard deviation of
experimental group signifies that some students got high
and low scores in the pretest while the control group had
almost similar scores.

On the posttest, it can be observed that the control
group who received the 5E instructional method without
the integration of social justice issues improved and
obtained an approaching level of proficiency. This
indicates that they were starting to cope up and develop
knowledge and their fundamental skills were strengthened
and fully acquired to aid their understanding of the
concepts. However, the experimental group who received
the 5E instructional method with the integration of social
justice issues shows more improvement and obtained a
proficient level of development. This suggests that
students have the skill, knowledge, and understanding of
the concepts.

The standard deviation of the posttest scores for both
groups indicates that their responses were varied.
Specifically, the standard deviation of the scores of the
students in the experimental group is lower compared to
the controlled group. The lower value of the experimental
group shows that their scores were closer to the mean

compared to the controlled group. It further suggests that
the students have heterogenous abilities after the lesson.

Meanwhile, a one-way ANCOVA was conducted to
compare the achievement scores of the controlled and
experimental group. Despite the data not meeting some of
the assumptions (e.g. normality; homogeneity) of
ANCOVA, the analysis was still conducted because
ANCOVA is a robust statistical method that can produce
valid results even when some of its assumptions are not
met. The results of the analysis of covariance were
presented and discussed below.

Table 2 presents the comparison of the students’
achievement scores for the experimental group with
integration of SJI through 5Es Instructional Model and the
control group without integration of SJI through 5Es
Instructional Model. The analysis of covariance yielded an
F-ratio of 8.55 and a probability value of 0.004479 which
led to the rejection of the null hypothesis at a 0.05 level of
significance. This implies that there was a significant
difference in students’ achievement when exposed in the
integration of SJI through 5Es Instructional Model.
Moreover, the adjusted mean square of 49.32 indicates
that the integration of SJI through 5Es Instructional Model
had a large effect on students’ achievement. This suggests
that the students learned through the integration of SJI had
a better performance than those students learned through
without the integration of SJI. Furthermore, the effect size
of 0.62 indicates that the integration of social justice
issues on the lessons has a moderate to large effect on
students’ mathematics achievement.

The results have shown the strengths of integrating SJI
in  mathematics lessons in improving students’
mathematics achievement. Particularly, the integration of
SJI provided a relevant and meaningful usage of
mathematics by tackling real-world issues such as social
justice. The present study will concur Gutstein (2006) that
mathematics can and should be taught in a way that
supports students in using mathematics to challenge the
injustices of the status quo as they learn to read and
rewrite their world.

Table 1. Mean and Standard Deviation of Students’ Achievement Scores

Pretest Posttest
Group N Mean SD Descriptive Level Mean SD Descriptive Level
Control 43 4.488 1.653 Developing 11.952 2.776 Approaching Proficiency
Experimental 41 4.780 2.403 Developing 13.489 2.110 Proficient
Perfect Score: 21
Mean Level Descriptive Level
16.80-21.00 Advanced
12.60-16.79 Proficient
8.40-12.59 Approaching Proficiency
4.20-8.39 Developing
0.00-4.19 Beginning
Table 2. One-way ANCOVA Summary of Students’ Achievement Scores
Source Df Adj SS Adj MS F-value p-value Effect Size
Treatment Within 1 49.32 49.32 8.55 0.004479* 0.62
Error 81 466.97 5.77
Total 82 516.28

*significant at p<0.05 alpha level
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5. Conclusions

Based on the findings of the study, the researchers
conclude that the integration of social justice issues
through the 5Es instructional model has proven to be a
highly effective approach in enhancing students'
mathematical achievement. The structured framework of
Engage, Explore, Explain, Elaborate, and Evaluate not
only provides a comprehensive learning experience but
also promotes a deeper understanding of mathematical
concepts within the context of social justice. Through this
method, students are not only acquiring mathematical
skills but also developing a critical understanding of
societal issues, promoting a more holistic and meaningful
educational experience. As we continue to prioritize
innovative and inclusive teaching methodologies, the
integration of social justice issues within the 5Es
Instructional model emerges as a powerful tool for
equipping students with both mathematical proficiency
and a socially conscious mindset.
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