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Abstract There is a dearth of research investigating the synthesis of the overall effects of gamification in
mathematics education within the Philippine context. To address the gap, this systematic review of the literature was
conducted. Out of the 256 articles gathered, 31 articles passed the criteria and were selected for review. Thematic
analysis revealed that the effects of gamification were multifaceted in the Philippine setting. Positive outcomes
include increased engagement and motivation, improved academic performance, and enhanced higher-order thinking
skills. Several factors support the increase in student engagement and motivation including the provision of a
competitive learning environment, the positive impact of collaboration, the use of rewards, and the role of interactive
and immersive features in gamified interventions. Moreover, the improvement in the academic performance of
students in math is supported by factors such as the integration of feedback mechanisms, gamifications’ ability to
meet students' diverse learning needs, and the important role of technology as an enabler of gamified interventions.
However, studies conducted showed that there were limited effects, particularly on students' attitudes, anxiety, and
self-efficacy toward the subject. The researchers recommend to study further the gaps found through this review.
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1. Introduction

Mathematics presents an enduring challenge for
Filipinos. This is evident in the poor performance results
of Filipino learners in mathematics assessments both at
national and international levels including the National
Achievement Test, Programme for International Student
Assessment, and Trends in International Mathematics and
Science Survey as emphasized by previous studies
[1,4,8,9] [14,16,17,21] [23,26,34,35]. For instance, the
2018 PISA results revealed that the Philippines ranked
lowest in mathematics among the 79 participating
countries after obtaining a mean score of 353 which is
below the average score of 489 [34]. Similarly, the TIMSS
findings in 2019 revealed that the Philippines performed
worse than all other participating countries in mathematics
and science assessments posting a score of 297 [35].
Furthermore, the learning challenges in mathematics have
even intensified because of the onset of the last pandemic.
This problem caused schools to shift abruptly to remote
learning modalities from traditional face-to-face
instruction in the Philippines [6,16,17,18,19,21,23,24].
These problems in general, highlight the need to search for
innovative approaches to motivate learners and improve
their performance in mathematics.

Gamification, defined as the integration of game

elements in a non-game context, offers great potential to
address the well-known difficulties that Filipino learners
face in learning mathematics [5,16]. Gamification
integrates elements such as badges, points, and
leaderboards into non-game contexts to motivate learners
provided by a game environment [22]. It has become
popular over the years and is widely used in different
areas [21]. This approach resonates well with high school
students globally including in the Philippines [34]. Studies
underscored the multifaceted effects of gamification on
students' learning by providing engaging learning
experiences and enhancing their understanding of math
concepts [10,32]. It also works in conjunction with
technology. Through gamified applications, students
perform learning by doing which is effective in promoting
participation and improving learning outcomes [10].

In the Philippine educational context, the impact of
gamification on learning mathematics has been
investigated by a body of research [1-31]. However, some
gaps were noted. Firstly, they primarily focus on
variables such as performance [1,2,4,5,6,7] [9,10,13,14]
[15,16,17,19,20] [21,22,25,26,30,31] and engagement and
motivation [1,2] [5-12] [16,21,22] [25,26,30,31] but less
on higher-order thinking skills [2,3,6,11,15,21], attitudes
[1], anxiety [9], and self-efficacy [7] toward the
subject. Secondly, the majority of studies focus on high
school students [1,2,4,6,7,8,9] [11,12,13,14,15,16,17]
[21,25,26,27,29], while elementary [5]
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[19,20,22,23,24,27,28,29], college [3,8,10,18,31], and
even preschool [30] learners are relatively limited.
Moreover, the varied methodologies utilized in these
studies highlight the complexity of the research landscape,
with quantitative [1,2,3,4,5,6,8,9] [11,15,16,18,19,21,26],
qualitative [12,14,31], and mixed-method approaches
[7,17,25], as well as research and development initiatives
[10,13,20,22] [23,24] [27,28,29,30], contributing to our
understanding of the topic. Although these studies offer
valuable insights regarding the effects of gamification on
learning mathematics, none have provided a synthesis of
its overall effectiveness within the Philippine landscape.
Synthesizing findings from existing literature would
provide a holistic understanding of its effectiveness and
implications in the Philippine setting. Therefore,
conducting a systematic literature review is crucial.

To address the gap, this systematic review on
gamification focusing on math education within the
Philippine educational context is conducted. Specifically,
this research seeks to answer the main research question:
What are the effects of gamification on learning math in
the context of Philippine education? This research seeks to
identify specific gaps and limitations in existing studies.
They can serve as the foundation for future empirical
studies and pedagogical intervention to promote Philippine
mathematics  education  through  the  strategic
implementation of gamification strategies. This study also
aimed to provide insights into the development of effective
teaching strategies utilizing gamification supportive of the
preferences and needs of Filipino learners.

2. Methodology

This systematic review follows the process introduced
by Paré & Kitsiou [32]. The steps include formulation of
research questions and objectives, searching for existing
literature, screening for inclusion, assessing the quality of
primary studies, extraction of data, and analysis of data.

After the finalization of the research question and
objective, the researchers began searching relevant articles in
Google Scholar using specific terms such as "Gamification"
AND "Math" AND "Philippines” AND “Effects”.

The inclusion criteria include studies about
gamification in mathematics education conducted in the
Philippine setting. These include studies that investigated
its effects on students’ learning of mathematics. These
include experimental studies, quasi-experimental studies,
qualitative research, and mixed-method studies. Academic
articles written in English between 2015 and 2024 were
the ones chosen in the study. This is to ensure that the
most recent developments and trends in gamification are
captured and to identify research gaps and limitations as a
basis for future studies. Studies involving the development
and implementation of gamified materials like mobile
applications for learning mathematics were also selected
as long as these materials receive feedback from the
students or teachers after initial utilization.

In terms of the exclusion criteria, studies conducted
outside the Philippines, including those conducted before
2015, and those that do not focus on gamification are
excluded from the study. Literature reviews about
gamification conducted by Filipino researchers but with

supporting data outside the Philippine context in terms of
the effects of gamification were also excluded from the
study. Moreover, studies that do not report user responses
or feedback on the gamified materials as well as those that
do not provide empirical evidence regarding the
effectiveness of gamification in learning mathematics are
also considered irrelevant in the context of the study and,
thus need to be excluded. These include theoretical papers
and research proposals.

The researchers thoroughly examined the quality of the
selected studies by reading critically the whole paper to
identify if they offer valuable information for
understanding the research question of the review. Out of
the 256 articles gathered, 31 articles passed the criteria
and were selected for review. After this, the researchers
proceeded with data extraction. This is done by getting
phrases or quotes from each study that highlight the
effects of gamification in math education within the
Philippines. Furthermore, a matrix was also created to
guide the data extraction. The researchers reviewed the
matrix several times to ensure consistency and accuracy.

After data extraction, the researchers continued with the
analysis. Extracted qualitative data was analyzed through
a thematic analysis by Braun and Clarke [33].

3. Findings and Discussion

The review was conducted to determine the effects of
gamification on Mathematics learning within the
Philippine context. Thematic analysis revealed four major
themes including 1) increased engagement and motivation,
2) improved academic performance, 3) potential for
enhancing higher-order thinking skills, and 4) limited
effects on students' attitudes, anxiety, and self-efficacy
toward the subject.

3.1. Increased Engagement and Motivation

Fifty-five percent (55%) of the reviewed studies
highlight the potential for gamification to provide
increased levels of engagement and motivation among
students exposed to the intervention. This finding is
supported by several factors which also emerged
from the analysis including the provision of a competitive
learning environment [1,2,5,6,22,25,31], the positive
impact of collaboration [8,11,12,31], the use of rewards
[5,7,8,9,12] [16,26,30,31], and the role of interactive and
immersive features [10,21,22,26,30,31] in gamified
interventions.

Gamification usually provides a competitive learning
environment where students either compete with their
classmates or compete within themselves facilitating their
engagement and motivation in  the activities
[1,2,5,6,22,25,31]. This is possible through the effective
use of gamification elements. For example, the use of
points, badges, and leaderboards during the discussion
promoted healthy competition among students [1,2,25].
Without healthy competition, activities are lonely and
pretty boring [5]. Friendly competition can motivate
students to excel and improve their performance through
active participation and learn more effectively from their
mistakes [22,31]. It also allows students to eagerly
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participate in the activities to acquire more points and be
on top of the rankings [2]. This only shows that a
competitive learning environment in gamified intervention
is helpful for learners to be actively engaged and
motivated in the lesson.

Gamification normally incorporates features of
collaboration that help engage and motivate students
[8,11,12,31]. In one study, collaboration is valued more
than earning points [12]. Collaboration encouraged
students to work together towards common goals such as
finishing the task ahead of time and receiving high points
in return [8,11]. This collaborative aspect fosters a sense
of community among students and enhances their
understanding of mathematical concepts [31]. Moreover,
students were engaged and confidently showed their
answers in every mathematical problem activity knowing
that they finished the work as a group combining the
knowledge of one another [11]. This shows that
collaboration in gamified intervention can be beneficial in
engaging and motivating students.

The use of rewards in gamified interventions also
played an important role in engaging and motivating the
students as emphasized by existing studies [5,7,8,9,12]
[16,26,30,31]. Rewards can help students get away from
boredom feeling [26]. It can provide a sense of enjoyment
among students while performing activities because they
have something to look forward to [7]. It can also promote
learning, exploration, and creativity [30]. By offering
rewards in a gamified intervention such as advancing
students to higher levels of the game, earning additional
points in the final examination, or providing tangible
incentives such as candies and chocolates after
accomplishing a task, gamification provides a dynamic
environment where students are driven to actively
participate in the activities [5,8,12]. This highlights the
importance of rewards in gamified intervention to keep
students engaged and motivated in the lessons.

Gamified applications offer an interactive and
immersive feature that may significantly contribute to
students’ engagement and motivation in the lesson
[10,21,22,26,30,31]. These features facilitate learning by
doing and improve students’ mind-setting purposes as
they respond to all the problems for each level [10]. The
hands-on approach facilitates active learning, prompting
students to explore and apply concepts actively [26]. They
provide immersive learning experiences to students in an
enjoyable and fun way making learning more engaging
and motivating [21]. This highlights their potential to
catch students' attention more effectively toward the
lesson [22]. This only shows that interactive and
immersive features of gamified applications developed for
mathematics help engage and motivate students.

The findings suggest that gamification may help
increase Filipino students’ engagement and motivation in
learning mathematics supported by several factors.
Reviewed studies also emphasized that by enhancing
motivation and engagement in the lesson, gamification
helps facilitate comprehension of math concepts much
easier, enhances students' retention of the lesson, and
promotes enjoyment of learning activities [1,21,25].
Students also demonstrate immense commitment and
perseverance to understand math lessons with the help of
gamification [1]. These can help establish a growth

mindset which is essential in every academic undertaking.
Moreover, students have also increased their aptitude for
risk-taking and assume accountability for their learning [11].
This helps develop self-confidence and dedication which
are essential to succeed in problem-solving activities. This
only shows that by enhancing motivation and engagement,
students are more likely to invest quality time and effort to
master math concepts and persist in their studies.

However, despite its huge potential, there is also a risk
that gamification may lead to distractions or disruptions in
the classroom if not implemented effectively [8]. It has the
potential to divert students’ learning focus as they rely
more on the rewards they could receive. Teachers
therefore need to regularly inform students that rewards
are used as tools to reinforce learning but not to depend so
much on them. They should also provide constructive
feedback to redirect students’ attention to learning goals.
Moreover, gamification may also demote students'
attitudes, especially for those who performed consistently
below their classmates. This highlights the importance of
regular monitoring of students’ behavior while
implementing gamified interventions and providing
necessary support and encouragement accordingly.

3.2. Improved Academic Performance

Sixty-eight percent (68%) of the reviewed studies have
demonstrated the effectiveness of gamification in
improving  students”  academic  performance in
mathematics. This finding is supported by factors that also
emerged from the analysis including the integration of
feedback mechanisms playing a pivotal role in every
gamified intervention [22,25,26,30], the ability of a
gamified intervention to be made adaptable to meet
students' diverse learning needs [2,10,13,15,22,30], and
the important role of technology as an enabler of gamified
interventions  [1,2,5,7,9] [10,13,14,16] [19,20,21]
[22,26,30,31].

Students who participate in gamified interventions
normally receive feedback as they progress through tasks or
solve problems. In the reviewed research articles, feedback
refers to the information provided to players regarding their
performance, progress, and actions within a gamified
intervention. By providing real-time prompts, feedback
allowed students to identify and correct their own mistakes
helping them improve their comprehension of mathematical
ideas [22,25,26,30]. Feedback reduces misconceptions and
reinforces correct concepts, which improves learning
outcomes [26,30]. It also promotes preschoolers' cognitive
abilities in mathematics [30]. This suggests that feedback
plays a pivotal role in gamified intervention to improve
students’ performance in mathematics.

Gamification can also be used to provide individualized
learning experiences responsive to the diverse learning
needs and abilities of students [2,10,13,15,22,30].
Providing tailored learning experiences is essential for
meeting the special needs of exceptional learners,
particularly those who are mute or deaf [22]. With the use
of feedback, educators effectively identified the individual
student's weaknesses and provided appropriate instruction
for meeting the needs of these students. As a result,
exceptional learners increased their class attendance and
participation which led to the improvement of their
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academic performance. Similarly, gamification was also
effective in enhancing performance in arithmetic
regardless of the students’ varied proficiency levels in the
topic [13]. This only shows the breadth of applicability of
gamification in mathematics education. Furthermore,
gamified applications developed for mathematics also
have customization option which enables students to tailor
the activities set to their skill level or preferences [28,30].
This personalized approach allows students to receive
instruction and activities at the appropriate level of
difficulty which promotes cognitive engagement [15].
Students with high levels of cognitive engagement
demonstrate immense commitment and perseverance to
understand lessons which are associated with improved
performance [1,15]. This only shows the great potential of
the gamified intervention to be made adaptable to meet
student's diverse learning needs with promising outcomes
for improving their performance.

Studies reviewed also emphasized the critical role that
technology plays in enabling gamified interventions
[1,2,5,7,9,10] [13,14,16,19] [20,21,22] [26,30,31].
Students' attention can be captured and encouraged to
actively participate in learning activities through the use of
technology, which can offer immersive and interactive
gamified experiences [10,21,22,26,30,31]. Technology
assists students in exploring abstract mathematical
concepts more effectively which is crucial in
understanding the lesson and in improving performance in
the subject. Research also suggests that technology aids in
solidifying the understanding of quadratic equations and
functions [26]. By seamlessly integrating gamification
elements with technology, educators can effectively align
instructional objectives with the dynamic needs of
students [2,10]. This finds relevance, especially during the
pandemic when face-to-face instructions became
prohibited and students needed intervention to learn math
concepts meaningfully amidst the new learning setup.
During these times, teachers utilized various technologies
like online gamified applications to facilitate the teaching
and learning process more effectively which resulted in
notable improvements in the student’s performance in
mathematics [1,2,16,19,21,31]. Thus, technology serves as
a powerful enabler in harnessing the potential of gamified

interventions to enhance the learning outcomes of students.

The collective findings of the different research
presented simply suggest the effectiveness of gamification
in improving Filipino students' performance in
mathematics. This finding is expected among Filipinos
who are considered innately playful [8]. This makes them
attracted to gamification which can help them learn
concepts entertainingly [7]. However, it is also important
to acknowledge some limitations being found.
Accordingly, while gamification can be a valuable
instructional strategy, this may not apply to all topics that
require deep theoretical understanding [8]. This is because
many of the abstract math concepts like those in calculus
subjects and advanced mathematics involve complex
relationships and structures that are hard to gamify.
Simplifying these concepts through gamification may
compromise the rigorousness of the math concepts
involved. This can limit a deeper understanding of the
lesson since complex details are missed in the gamified
intervention. Moreover, abstract concepts are also not

tangible making it hard to provide concrete
representations. It will be challenging to translate abstract
concepts through game mechanics where students can
relate and play. Given this, the researchers recommend
exploring  synergizing  gamification  with  other
interventions like simulation so that students not only
explore abstract mathematical concepts through
simulation but also benefit from the fun learning
experience through gamification. Further research should
explore if this synergy is effective, particularly in teaching
and learning abstract mathematical concepts.

It is also important to recognize that the effects of
gamification on student learning outcomes can vary
depending on the context and the specific characteristics of
the learners involved [3,7]. This suggests that the
implementation of gamified intervention should consider
the needs and characteristics of the target audience to make
it effective [6]. Future research should explore how
contextual factors, not limited to the type of learners,
impact the design and effectiveness of gamified
interventions. Comparative studies can be conducted across
different contexts to help identify best practices for adapting
gamification strategies to diverse educational settings.

Furthermore, it is also observed that the developed
gamified applications for mathematics found in previous
studies [23,24,27,28,29] still lack empirical data
supporting their effectiveness in the classroom. These
studies initially focused on the design and validation of
the applications involved whose classroom
implementation is scheduled in the next phase of the study.
Although the results of the initial utilization unveiled that
students and teachers were satisfied with their overall
features, investigating their effectiveness would provide a
solid basis for classroom implementation. Therefore, the
researchers recommend conducting future empirical
research to establish the effectiveness of these applications
in enhancing students' performance in mathematics.

3.3. Potential for Enhancing Higher-Order
Thinking Skills

Nineteen percent (19%) of the reviewed studies
explored the potential of gamification in enhancing
higher-order thinking skills of students especially
problem-solving [2,3,11,21] and creativity [6,15] in
mathematics. While some research highlights positive
effects, others yield contrasting results in this area.

Reviewed studies have revealed the potential of
gamification to enhance the problem-solving abilities of
students [2,11,21]. For instance, the collective use of
gamification elements such as immediate feedback, points,
time pressure, competition, and collaboration led to the
improvement of all aspects of problem-solving skills such
as understanding, planning, solving, and looking back at
the problem result [11]. Similarly, gamification with
extended reality technology can also help develop students’
deductive, inductive, and analysis which are all relevant to
problem-solving [21]. On the other hand, one study
suggests that gamified interventions are not universally
effective in promoting the mathematics problem-solving
skills of students [3]. This result however is potentially
affected by the limitation observed in the study. The study
utilized non-routine problems whose nature requires
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critical analysis and creative thinking. The difficulty level
of these problems could exceed the students’ cognitive
abilities which resulted in low performance. Another
notable limitation is the lack of a control group in the
study which limits the ability to provide robust findings
and generalization.

Furthermore, some studies demonstrated the potential
of gamification in enhancing students' creativity in
mathematics geared toward improved mathematical
competence and performance [6,15]. In a physical setting,
promoting creativity in mathematics can be aided by
collaboration and feedback mechanisms. Collaboration
enables students to share different ideas and think together
about possible solutions. In addition, collective efforts due
to these collaborations supported by effective feedback
mechanisms make students go through cycles of
discovering and verifying solutions, which could lead to
more meaningful or novel solutions to mathematical
problems. This makes gamification in face-to-face
learning modality more capable of fostering students'
creativity than modular learning modality [15]. This claim
finds support in another study that reported gamified
intervention as an effective strategy in promoting students'
creativity, which is crucial for answering open-ended
mathematical problem-solving activities integrated with
the curriculum [6].

Therefore, the influence of gamification on students’
problem-solving skills in math appeared to have a mixture
of results in the Philippine context. Others suggest a
positive effect [2,11,21], while one study found no
improvements at all [3]. This indicates an ongoing debate
in the literature regarding the effectiveness of gamification
in enhancing students' problem-solving skills in
mathematics which are affected by potential factors such
as the types of students and the nature of the gamified
intervention. Therefore, mathematics teachers should get
to know their students well so that they may choose and
use the best teaching technique and method for them [3,6].
Gamified intervention should provide an interactive and
rewarding learning environment and should ensure
alignment with the learning objectives and student needs
[11,21]. Moreover, teachers should also regularly evaluate
the effectiveness of the gamified intervention through
student feedback, assessment results, and other metrics
[11]. Changes and adjustments should be made as
necessary to improve the learning experience.

Moreover, the potential of gamification in enhancing
HOTS also extends to students' creativity in mathematics.
This can be facilitated through the use of collaboration
and feedback mechanisms. However, both findings may
not fully capture the broader landscape of gamification
research in mathematics education since its focus is
primarily within the Philippine context. It is also notable
that there are very limited studies involving gamification
and higher-order thinking skills in mathematics. Therefore,
the researchers recommend conducting empirical studies
across different cultures to assess the generalizability of
findings beyond the Philippine context. Future research
should also explore and identify the gamification elements
that provide tailored support for improving students’
problem-solving skills in mathematics involving non-
routine problems as well as enhancing creativity in
mathematics.

3.4. Limited Effects on Attitudes, Anxiety,
and Self-efficacy Toward Mathematics

Ten percent (10%) of the studies reviewed explored the
potential of gamification on students’ attitudes, anxiety,
and self-efficacy toward mathematics during the pandemic.
However, results revealed that gamification has limited
effects on these areas [1,7,9].

Even though gamification may be effective in engaging
and motivating students, it is not capable of strengthening
students’ self-efficacy and attitudes toward mathematics
[1,7]. Besides, it is also unable to diminish significantly
the anxiety levels of participants on the subject [9]. This
indicates that self-efficacy, attitudes, and the anxiety of
the students are influenced by some other factors besides
gamification. One of these factors is the remote learning
modality [1,7,9].

The sudden shift from face-to-face set-up to remote
learning modality put an extra burden on students as they
needed to make huge adjustments to continue learning.
Learning at home is different from learning at school in
many ways which potentially impacts their attitude toward
learning [1]. During online learning, students encountered
technological-related issues like poor internet connectivity,
navigation issues, and affected data storage while on the
exams [16,24]. Moreover, socially inclined students are also
affected by the sudden feelings of isolation due to remote
learning [5,21]. Students were also reported with high
levels of anxiety during remote learning. They worry if they
fail to meet the expectations of their parents who are closely
monitoring their work [9]. Other students were more
anxious especially when they encountered difficulties in
their math lessons. This only shows that remote learning
modality can cause frustrations and stress among learners
making it hard for gamification to influence positively their
attitudes and anxieties toward math.

Moreover, students’ self-efficacy towards mathematics
was also negatively affected due to remote learning. This
is not surprising anymore since in the first place students'
attitudes and anxieties towards the subject are negatively
affected by the new learning setup. Both of these can
influence students’ perceptions of their capabilities and
impact their self-efficacy levels. Moreover, self-efficacy
toward mathematics also takes time to develop as it is
affected by several factors including enough experience and
practice. However, another limitation observed was the
short duration of the study making it difficult to influence
positively students’ self-efficacy in math [7]. This provides
further support for the findings on self-efficacy.

In conclusion, findings revealed that gamification has
limited effects on students’ attitudes, anxiety, and self-
efficacy levels in the Philippine educational context. This
finding warrants further investigation since it is
observable that there are only very few studies conducted
in these areas. It is also essential to explore the
gamification elements suitable for online learning in
enhancing students' attitudes, anxiety, and self-efficacy
toward mathematics. Further research may explore the
long-term effects of gamification and determine the
effectiveness of tailoring gamification elements suited for
improving students’ attitudes, anxiety, and self-efficacy
not only for online learning but also in face-to-face setups.
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4. Conclusions and Recommendations

This systematic review investigated the effects of
gamification in mathematics education in the Philippines.
Results revealed that the effects of gamification on
mathematics learning were generally positive in the
Philippine context. Many studies reported an increase in
students’ engagement, motivation, academic performance,
and higher-order thinking skills after the implementation
of gamified interventions in their classes.

Several factors support the increase in student
engagement and motivation including the provision of a
competitive learning environment, the positive impact of
collaboration, the use of rewards, and the role of
interactive and immersive features in gamified
interventions. Moreover, the improvements in the
academic performance of students are supported by
factors such as the integration of effective feedback
mechanisms, the ability of a gamified intervention to be
made adaptable to meet students' diverse learning needs,
and the important role of technology as an enabler of
gamified interventions.

However, it is also important to note that the effects of
gamification were not universally positive in the country.
Some studies reported limited effects of gamification on
student attitudes, self-efficacy, and anxiety toward
mathematics. Besides, other studies presented mixed
results on the effects of gamification on problem-solving
skills. These results are affected by several factors
including the design of gamified activities, student
learning needs and preferences, short duration of the
intervention, and learning modality and context that were
observed limitations in the reviewed studies.

The researchers recommend conducting teacher training
and professional development to effectively implement
gamification in mathematics education. Moreover, the
synthesis of the existing literature allowed the researchers
to identify specific gaps and limitations about the
effectiveness of gamification in mathematics education in
the Philippines. It is recommended to study further the
gaps found through this review. Additionally, future
research may include the type of motivation whether
intrinsic or extrinsic, and also criterion measure of
metacognitive ability in future gaming intervention.
Understanding these can help educators design gamified
learning activities that maximize student motivation and
improve learning outcomes.
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