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Abstract. In the 21st century, numerical and problem-solving skills are crucial, yet many Filipino students
struggle in these areas, prompting the need for effective educational interventions. Gamification, integrating
game design elements into learning, has shown a potential to enhance student engagement and skills,
although previous research provides mixed results. This study aimed to explore the effects of online
gamification in teaching mathematics to Grade 12 Filipino students, focusing on its benefits and challenges.
Using a mixed-method convergent design, the study involved 94 students who were assessed through pre-
test and post-test evaluations. Z-tests, paired t-tests, and t-tests for two independent samples were used to
measure performance changes. Interviews were conducted and analyzed through Miles and Huberman's
Thematic Framework to understand students” experiences. Findings revealed that the experimental group,
which used online gamification, showed significantly more improvement in pre-and post-test scores than
the control group. However, post-test performance levels between both groups were similar, indicating that
gamification is as effective as traditional teaching methods in the long term. Despite challenges such as
connectivity issues and limited computer skills, students reported positive experiences with gamification,
including increased enjoyment, enhanced motivation, personalized progression, and reduced pressure. The
study underscores that while online gamification can boost student engagement and initial learning
outcomes, its effectiveness is comparable to traditional methods over time. To optimize its benefits,
improvements in digital infrastructure, more platform options, and enhanced computer literacy training are
recommended. Overall, online gamification holds promise as a valuable educational tool, particularly for
initial learning phases.
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1.0 Introduction

In the 21st century, numerical and problem-solving skills have become indispensable for individuals to thrive in
an increasingly complex and data-driven world. These competencies are critical in everyday life and fundamental
to driving scientific, technological, and economic advancements. The global shift towards industries reliant on
technology and data has heightened the demand for a workforce proficient in these areas. Unfortunately, Filipino
students have consistently lagged behind their global peers in mathematics and problem-solving, signaling a
significant challenge within the Philippine education system. The 2022 PISA report, which places the Philippines
below the OECD average in Mathematics, reveals a severe deficiency in the ability of students to apply theoretical
knowledge to practical, real-world scenarios (Chi, 2023). Furthermore, the 2019 TIMSS results ranked the
Philippines’ performance in mathematics as the lowest among participating nations, raising alarms about the
country's education state (Mullis et al., 2020).
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The urgency of addressing this gap cannot be overstated. With global industries rapidly evolving, Filipino
students risk being left further behind, limiting their opportunities in an increasingly competitive world.
Immediate, innovative interventions are needed to raise performance in mathematics and equip students with the
problem-solving skills crucial for navigating the modern world. One promising approach that has emerged in
recent years to address these educational challenges is gamification.

Gamification is applying game design elements, such as points, leaderboards, badges, and interactive tasks, in
non-game contexts to enhance user engagement and motivation (Lister, 2015). In education, gamification
transforms traditional learning environments into more dynamic, interactive spaces that can mimic the
engagement seen in video games. Platforms like Kahoot, Quizizz, and Classpoint have integrated these elements
to foster a competitive yet enjoyable learning experience. These platforms make quizzes more interactive,
encouraging students to solve problems quickly and efficiently. ClassDojo, which incorporates gamification for
behavior management, has also shown the potential to improve students’ engagement with numeracy skills.
Gamification provides students immediate feedback, a sense of progression, and a playful environment that
contrasts conventional teaching methods. While gamification has been lauded for enhancing student motivation
and engagement, its effectiveness in developing higher-order thinking skills, such as critical thinking and
problem-solving, remains under-researched, particularly in the context of the Philippines.

The existing literature on gamification presents optimistic and cautious perspectives on its efficacy in education.
On one hand, numerous studies have shown that gamification can significantly enhance students' motivation,
engagement, and learning outcomes. Research by Perttula and Tuomi (2017) highlights how gamified learning
environments can promote active learning and collaboration, fostering the development of critical thinking and
problem-solving skills. Similarly, Turan, Avinc, Kara, and Goktas (2016) found that gamification enhances student
engagement and enjoyment, encouraging a more interactive and participatory learning experience. Including
game elements has increased student satisfaction and improved academic performance across various subjects
(Hamari et al., 2014). Additionally, gamification can make learning more personalized, allowing students to
progress at their own pace while receiving instant feedback on their performance (Abramovich et al., 2013).
However, while the positive effects of gamification are well-documented, there are still gaps in understanding
how these benefits translate specifically into improved numeracy and problem-solving skills, especially for
Filipino students.

On the other hand, several concerns have been raised regarding integrating gamification into educational contexts.
Critics argue that overemphasizing extrinsic rewards, such as badges and points, may undermine intrinsic
motivation, shifting students’ focus from mastering the subject to merely accumulating rewards (Kapp, 2012). This
shift could detract from deeper learning and critical thinking, as students might prioritize quick wins over genuine
understanding. Moreover, gamified environments can sometimes become distractions, with students becoming
more engaged in the competitive aspects of the game rather than the educational content itself (Tondello et al.,
2017). Another challenge is that not all students may engage with gamification equally, potentially leading to
disparities in learning outcomes. Deterding et al. (2011) caution that gamification may inadvertently exclude less
competitive students or lack access to reliable technology, further widening the educational gap. Additionally,
prolonged exposure to gamified tasks without proper oversight could result in students focusing more on the
game than the academic objectives, possibly leading to a decline in performance (Gentile et al., 2017). These
concerns highlight the importance of balancing the benefits of gamification with the potential risks, ensuring that
its integration supports meaningful learning rather than superficial engagement.

Despite these contrasting views, a gap exists in understanding how gamification specifically impacts the
development of numeracy and problem-solving skills, particularly in the Philippines, where educational
challenges are compounded by issues such as limited resources, unequal access to technology, and varying levels
of computer literacy. To address this gap, this study investigates the effects of online gamification on students’
numeracy and problem-solving skills. By focusing on these specific competencies, the research aims to contribute
to a more nuanced understanding of gamification's potential benefits and drawbacks in education. The study also
seeks to provide evidence on how gamification can be effectively implemented in Philippine classrooms to
improve student engagement and learning outcomes. Furthermore, the research hopes to reconcile the conflicting
perspectives on gamification by offering insights into how it can be optimized to enhance educational experiences
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without compromising deeper learning objectives. By addressing both the advantages and limitations of
gamification, this study aims to inform educators, policymakers, and researchers about leveraging this approach
to address the country's persistent educational challenges.

2.0 Methodology

2.1 Research Design

This study employed a mixed-method convergent design to investigate the impact of online gamification on
students' numeracy and problem-solving skills over one month. A mixed-method design integrates quantitative
and qualitative approaches, providing a fuller understanding of the research problem. In a convergent design,
quantitative and qualitative data are collected simultaneously and then analyzed separately, with the findings
compared and integrated to form a comprehensive understanding of the phenomenon. This approach allowed the
statistical evidence of students' performance to be complemented by qualitative insights into their experiences
and perceptions, offering a more holistic view of how gamification influenced their engagement and skill
development.

2.2 Research Locale

The study is conducted at Nug-as National High School, located in the remote barangay of Nug-as in Alcoy, Cebu,
Philippines. This school, approximately 14 kilometers from the town center, serves as a critical educational
institution for students in this rural area. The school’s location in a secluded region presents distinct challenges,
including limited mobile phone reception, though it is equipped with internet connectivity. This unique
combination of isolation and technological access provides a valuable setting for investigating the effects of online
gamification in education. The school’s environment, largely free from the distractions of constant digital
connectivity but still capable of engaging with online resources, offers an ideal context to explore how technology-
based learning interventions can impact students” academic performance in remote areas.

2.3 Research Participants

The study involved 94 Grade 12 students from Nug-as National High School, a public school in Alcoy, Cebu,
Philippines. These students were from the Business Mathematics class taught by the researcher and were chosen
based on similar performance levels in mathematics, as indicated by their first-quarter grades.

Table 1. Frequency and percentage distribution of respondents in terms of sex

Group Male Female Total
Control Group 28 19 47
Experimental Group 26 21 47

The intervention involved two groups, each consisting of 47 students: the experimental group engaged with online
gamification platforms such as Kahoot, Quizizz, Bamboozle, Classpoint, ClassDojo, ClassTools, MultiBuzzer, and
Educaplay, while the control group received conventional instruction without gamified elements. Only
respondents from the experimental group were interviewed for the qualitative part of the study. Selection criteria
included diverse academic performance (high achievers, average performers, and those struggling with math),
gender balance, and varying attitudes toward math. To uphold privacy and confidentiality, pseudonyms were
assigned to each participant, replacing identifying information throughout the research process. These criteria
collectively contributed to a diverse, representative sample, enhancing the study's validity and generalizability
while maintaining ethical considerations and protecting participant anonymity.

2.4 Research Instrument

The research employed two primary researcher-made instruments: a Pre-Test and Post-Test Questionnaire and an
Interview Questionnaire. The pre-test and post-test were designed to assess students' proficiency in numeracy
and problem-solving skills, specifically targeting topics on salary and wages from Business Mathematics Subjects.
A 30-item multiple-choice test was developed for this purpose, with the content validated by experts, including
the School’s Mathematics Key Person from Nug-as National High School and a professor from Cebu Technological
University-Argao Campus. The test was pilot-tested at Dalaguete National High School to ensure reliability.

The pre-test, administered before the intervention, established a baseline for students' mathematical capabilities.
Following the intervention, a post-test was conducted to evaluate any changes in performance. This allowed for a
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comparative analysis of pre-test and post-test results, providing quantitative data on the effectiveness of online
gamification in enhancing numeracy and problem-solving skills.

In addition to the quantitative data, qualitative insights were gathered through interviews with randomly selected
students. The interview questions were designed to explore the students' experiences with online gamification,
including its influence on their motivation, engagement, and learning outcomes. These interviews provided a
deeper understanding of how the intervention impacted students beyond test scores, offering valuable
perspectives on its educational and motivational effects.

2.5 Data Gathering Procedure

This study aimed to assess the impact of online gamification on students' numeracy, problem-solving skills, and
engagement in Business Mathematics. It focused on comparing the performance of students exposed to Online
Gamification and Conventional Instruction across six competencies. Key research questions included examining
the pre-test and post-test score distributions for both groups, identifying significant differences within each group,
and comparing the mean gains between groups.

Data gathering employed a non-equivalent pretest-posttest quasi-experimental design for the quantitative phase.
Due to practical limitations, random assignment was not feasible, so a control group using conventional methods
served as a reference point. The assessment tool, a 30-item multiple-choice test, was validated by experts, pilot-
tested, and achieved a Kuder-Richardson 20 (KR-20) reliability coefficient of 0.802. Pre-tests were administered to
both groups at the start to establish a baseline, followed by post-tests after one month of instruction. Quantitative
data were analyzed using a z-test and paired t-test to compare pre-test and post-test scores for each group. In
contrast, the t-test for two independent samples examined the mean gain differences, highlighting any significant
performance improvement between groups.

For qualitative analysis, interviews were conducted with students from the experimental group to explore their
experiences with online gamification. Thematic analysis was applied to these interviews based on the framework
by Miles and Huberman (1994). The process involved four stages: Data Collection, Data Reduction, Data Display,
and Conclusion Drawing and Verification. This qualitative approach provided nuanced insights into the effects
of gamification on learning, motivation, engagement, and students’ overall educational experiences, revealing
perceived benefits, challenges, and recommendations for future interventions.

2.6 Ethical Considerations

This study, approved by the Graduate School Committee of Cebu Technological University-Argao Campus,
adhered to the ethical principles outlined by Brinkmann and Kvale (2015). Key considerations included securing
informed consent, maintaining confidentiality, and minimizing potential participant harm. These principles were
complemented by broader ethical standards in research, emphasizing integrity, originality, and accuracy.

3.0 Results and Discussion

3.1 Pre-Test Scores

Table 2 illustrates the pre-test performance of both the experimental and control groups across six key
competencies. The data indicates below-average performance for almost all competencies, highlighting the need
for intervention. For Competency 1 (defining salary, wage, income, and benefits), the experimental group achieved
a mean of 6.15, with a z-score of 8.99. Similarly, the control group scored a mean of 5.15 with a z-score of 12.86.
Both groups showed a performance significantly below average. For Competency 2 (computing gross and net
earnings), the experimental group had an actual mean of 1.83 with a z-score of 15.86, and the control group had
an actual mean of 2.30 with a z-score of 15.29. Both groups again demonstrated below-average performance.
Similarly, Competency 3 (differentiating gross from net earnings) saw both groups underperform, with the
experimental group achieving an actual mean of 0.81 and a z-score of 8.92, while the control group had an actual
mean of 0.98 and a z-score of 5.35.

In Competency 4 (defining benefits given to wage earners), the experimental group performed slightly better, with
an actual mean of 1.45 and a z-score of 0.56, indicating average performance. In contrast, the control group
performed below average, with a mean of 1.15 and a z-score of 3.37. Competency 5 (enumerating standard

9



deductions) and Competency 6 (computing overtime pay) were particularly challenging for both groups. The
experimental group had actual means of 2.57 and 0.15, with corresponding z-scores of 14.29 and 11.57, while the
control group had means of 2.77 and 0.23, with z-scores of 10.82 and 8.35. Both groups struggled considerably
with these competencies.

Table 2. Pre-test score distribution for the experimental and control groups per competency

Learning Competencies No. of Items Group h.m. am. s z-score  Description

1. Define salary, wage, income, benefits 12 g’;ﬁiillnemal 9.00* g}g ;é; ;329 5932 g:gx izzzgﬁ
2 Compue s ndet comins o Demewd g 1815 1% ovdes
3. Differentiate gross from net earnings 2 gz};i;i)rlnental 1.50* gg; gzg gg;g gz}gx :Zg:gﬁ
4. Define each of the benefits given to wage 2 ngsirlnental 1.50* 1?? gg? gggg ?e‘;il;zgzverage
5. Enumerate the standard deductions with the 7 Experimental 505+ 257 1.28 14.29 Below Average
corresponding computation Control 277 157 10.82 Below Average
P Bpmmedd g 020 L7 S e
w  Epmewd s 2% 4R 10 o ves

*computed from 75% of DepEd-standard items
a.m. - actual mean; h.m. - hypothetical mean; s - standard deviation

The COVID-19 pandemic likely exacerbated these learning gaps, disrupting traditional learning environments
and contributing to these poor results, as observed in other studies (Sooknanan & Seemungal, 2023; Torres, 2021).
Furthermore, the poor performance in the pre-test across all competencies aligns with Bernardo et al.'s (2022)
findings that Filipino students often struggle with problem-solving and critical thinking, particularly at Level 1
proficiency. These students tend to rely on explicit instructions and lack deeper comprehension, a difficulty also
highlighted by Vidad and Quimbo (2021). Their study found that students frequently fail to apply mathematical
concepts or translate real-world problems into mathematical equations, further confirming the challenges seen in
this study.

3.2 Post-Test Scores

Table 3 shows the post-test scores of the experimental and control groups across six business math competencies,
providing insights into students' proficiency levels after the intervention. Comparing actual mean scores to the
hypothetical mean (75% of total items per competency) offers a clear understanding of student's achievement
relative to expected standards.

Table 3. Post-test score distribution for the experimental and control groups per competency

Learning Competencies No. of Items Group h.m. a.m. s z-score  Description

1. Define salary, wage, income, benefits 12 Ié);fl(tellj(i)rlnental 9.00* 228 ;gz (1)38 2:2;:22

2. Compute gross and net earnings 6 Ié);fl(tellj(i)rlnental 4.50* 34513 112 82; 2:2;:22

3. Differentiate gross from net earnings 2 Ié);};l(tell:iorlnental 1.50* igé gzi 3885411 ﬁ:z;:gs

4. Define each of the benefits given to wage 2 ]é);ﬂ(:;iollnemal 1.50* 12? 82; égz ﬁzzi:gg

5. Enumerate the standard deductions with the 7 Experimental 5 05+ 374 1.28 8.07 Below Average
corresponding computation Control 317  1.62 8.83 Below Average
L Bpmmes g 08 0% dn bovves
n  Epmmesl gy 8 42 2 e

*computed from 75% of DepEd-standard items
a.m. - actual mean; h.m. - hypothetical mean; s - standard deviation

The post-test results in Table 3 provide further insights. For Competency 1 (defining salary, wage, income, and
benefits), the experimental group achieved an actual mean of 9.00 and a z-score of 0.00, indicating average
performance. The control group, with an actual mean of 8.49 and a z-score of 1.70, also performed at an average
level. Both groups showed improvement compared to their pre-test scores. For Competency 2 (computing gross
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and net earnings), the experimental group had a mean of 4.55 and a z-score of 0.32. In contrast, the control group
scored 4.43 and a 0.43 z-score, indicating average performance for both groups. In Competency 3 (differentiating
gross from net earnings), the experimental group had a mean of 1.64 and a z-score of 1.81. In contrast, the control
group had a mean of 1.57 and a z-score of 0.84, indicating average performance. Similarly, for Competency 4
(defining wage benefits), the experimental group scored a mean of 1.60 and a z-score of 1.23. In contrast, the control
group had a mean of 1.53 and a z-score of 0.34, maintaining average performance levels.

However, in Competency 5 (enumerating standard deductions) and Competency 6 (computing overtime pay),
both groups continued to struggle. The experimental group achieved a mean of 3.74 and a z-score of 8.07 for
Competency 5 and a mean of 0.45 and a z-score of 4.18 for Competency 6, indicating below-average performance.
The control group had similar results, with a mean of 3.17, a z-score of 8.83 for Competency 5, and a mean of 0.40
and a z-score of 4.83 for Competency 6. Despite the challenges in Competencies 5 and 6, the experimental group’s
overall post-test mean score of 20.98, with a z-score of 2.41, surpassed the control group’s mean of 19.60 and a z-
score of 3.99 but was still below the hypothetical mean of 22.50. This suggests that while both groups struggled,
the experimental group performed slightly better after the intervention, possibly due to the implementation of
online gamification. However, the experimental group’s standard deviation of 4.32 reflects variability in
individual performance, suggesting that some students responded better to gamification than others.

Supporting the findings of this study, previous research by Su & Cheng (2015), Zamora-Polo et al. (2019), and
Zainuddin et al. (2020) has demonstrated that gamification enhances students' learning outcomes by increasing
motivation, engagement, and performance. The slight advantage observed in the experimental group's post-test
scores underscores the potential of gamification as an effective instructional strategy. This finding is consistent
with the results reported by Karamert and Vardar (2021), which found that students exposed to gamification
showed a significantly greater increase in achievement test scores compared to the control group. These findings
collectively suggest that incorporating gamification into classroom instruction can lead to tangible improvements
in student performance.

3.3 Comparative Analysis of Pretest and Post-Test Scores

Table 4 expresses the comparative analysis of the pretest and post-test results. This is used to determine if there
are significant improvements in the test scores of the two groups of students. Table 4 reveals that respondents'
scores increased when exposed to online gamification and conventional/traditional methods.

Table 4. Paired t-test for pre-post mean gain of experimental and control groups

M . - .
Group Pre-Test eanPost—Test Mean Gain p-value Decision Interpretation

Experimental Group (Online

1 1 1£1 *k
Gamification) 12.96 20.98 8.02 0.0000  Reject Ho Significant
Control Group (Conventional 1257 19.60 7.03 0.0000  RejectHo, Significant**
Teaching)

** Significant at 0.05 using Paired T-Test

For the experimental group, the pre-test mean score was 12.96, which increased to 20.98 in the post-test, resulting
in a mean gain of 8.02. The computed t-value of 14.99 exceeds the critical t-value of 2.01, yielding a p-value of
0.0000. This indicates a statistically significant improvement in the test scores, allowing for rejecting the null
hypothesis (Ho). The findings suggest that using online gamification as a teaching strategy effectively enhanced
students' learning outcomes in this group. Similarly, the control group improved from a pre-test mean of 12.57 to
a post-test mean of 19.60, reflecting a mean gain of 7.03. The computed t-value of 11.96 also surpassed the critical
t-value of 2.01, with a p-value of 0.0000, leading to the rejection of the null hypothesis (Ho). This result indicates
that conventional teaching methods also led to significant gains in student performance.

The data shows a significant difference between the experimental and control groups' pre-test and post-test
results. Both groups exhibited statistically significant increases in post-test scores, with the experimental group
showing a greater improvement, as indicated by the t-test results (14.99 for the experimental group vs. 11.96 for
the control group). This suggests that online gamification significantly enhanced the experimental group's math
proficiency compared to their initial levels. The increase in the experimental group's mean scores indicates that
integrating online gamification into the Business Math class effectively boosts student performance.
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The research by Derasin (2024) reinforced the current study's findings, suggesting that gamification significantly
enhances students' mathematical skills, extending its potential applicability beyond specific subjects like
mathematics. Iwamoto et al. (2017) also noted that classroom games improve academic performance, aligning
with the observed improvements in both groups. Additionally, the studies by O'Donovan et al. (2013) and Ibanez
et al. (2014) contributed to understanding the positive impact of gamified learning activities on engagement and
learning outcomes, echoing the observed improvement in the current study. Furthermore, research by Rosas et al.
(2003) and Wang (2015) highlighted the broader benefits of games in education, suggesting that gamification
techniques can positively influence various aspects of the learning experience, ultimately contributing to
improved academic performance and student engagement.

3.4 Difference in the Gains of Scores Between Groups
Table 5 shows the significant difference in score gains in the two groups of respondents. Gain is defined as the
difference between pretest and posttest scores.

Table 5. Independent samples t-test for the difference of the mean gain between groups

Group Mean Gain  p-value  Decision Interpretation
Experimental (Online Gamification) 8.02 s o
Control (Conventional Teaching) 7.03 016 Accept Ho  Not Significant

*** Not Significant at 0.05 using T-Test for two independent samples

Based on the data above, the experimental group achieved a mean gain of 8.02, while the control group recorded
a mean gain of 7.03. The computed t-value for the mean gain is 1.42. This value is compared against the critical t-
value of 1.99, resulting in a p-value of 0.16. Since the p-value exceeds the conventional alpha level of 0.05, the null
hypothesis (Ho) is accepted, indicating no statistically significant difference between the mean gains of the two
groups. Table 5 indicates no substantial difference in mean gains between the control and experimental groups.
This demonstrates that while the experimental group showed slightly more improvements, these were not
significantly greater than the control group, rendering the learning gains statistically insignificant. Thus,
integrating online games did not yield a statistically significant difference compared to conventional teaching
methods. The observed difference fell short of the 5% threshold, suggesting the impact of online gamification on
math proficiency is statistically negligible compared to traditional instruction.

This finding is supported by the study of Ebner and Holzinger (2007) and Crocco et al. (2016), who reported that
while gamification increased motivation, it did not result in significant differences in learning outcomes compared
to traditional methods. However, contrary to these findings, Huang et al. (2016), as cited by Nacional (2024),
reported that gamification leads to better learning outcomes and increased satisfaction. However, the current
study refutes this, as it did not find a statistically significant difference in performance between the gamified and
traditional groups. This discrepancy may be due to the novelty of gamification, requiring more time for students
to adjust and become familiar with the method. Many students' lack of computer skills extended the learning
curve, affecting their ability to engage with the gamified content fully. Nonetheless, it is notable that online
gamification did not lead to significantly inferior results compared to traditional methods. This study indicates
that incorporating online gamification into classroom instruction did not significantly decline student
performance.

3.5 Student’s Experiences During the Conduct of Online Gamification

Table 6. Student’s experiences during the conduct of online gamification
Themes Categories
Enjoyment and Engagement
Learning and Skill Development
Benefits and Advantages Motivation and Achievement
Individualized Progression
Reduced Intimidation and Pressure
Connectivity Issues
Challenges and Drawbacks Platform Restrictions
Limited Computer Literacy
Infrastructure improvements
Suggestions for Improvement Expansion of platform options
Computer Literacy Training
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Theme 1: Benefits and Advantages

Integrating quantitative and qualitative findings in this study highlighted several key benefits of online
gamification in enhancing student engagement and learning experiences. Quantitative data revealed significant
improvements in students’ numeracy and problem-solving performance, aligning with qualitative insights from
participant interviews. Respondents consistently emphasized the motivational effects of interactive elements, such
as rewards, progress tracking, and personalized feedback, which increased enjoyment and sustained engagement
with the learning material. This simultaneous convergence of data suggests that the gamified approach led to
measurable performance gains and fostered a deeper emotional connection to the learning process.

Respondents emphasized their enjoyment and engagement with online gamification, highlighting the appeal of
colorful graphics, entertaining tasks, and challenging activities. They find the immersive and interactive nature of
gamified learning akin to playing games, driven by elements like quests, rewards, and time limits. This approach
not only captivates their attention but also motivates active participation. Importantly, they view online
gamification as making learning enjoyable and effectively transforming educational tasks into stimulating
activities. This positive perception underscores how gamification elements enhance their overall learning
experience despite the academic nature of the tasks. Studies by Ibanez et al. (2014), O'Donovan et al. (2013), and
Casuso-Holgado et al. (2013) further supported this positive impact of gamified exercises on student engagement
and understanding, emphasizing the potential for increased enjoyment to contribute to improved academic
performance.

Respondents also contrasted online gamification with conventional teaching methods, noting that conventional
methods often rely on passive instruction. This sentiment is supported by Bhat (2023), who reported that
technological advancements enhance student engagement. Respondents also appreciated the benefits of having
fun while improving their mathematical understanding and problem-solving abilities. This underscores the
effectiveness of online gamification in blending educational content with engaging gameplay. Additionally,
students noted that gamified learning challenges them to push their limits, apply knowledge in real-world
scenarios, and refine their problem-solving skills through interactive games and puzzles. Gamification’s dual
benefit of fun and enhanced understanding also aligns with the findings of Caballero et al. (2022), which
emphasized its positive impact on critical thinking and skill development.

Moreover, respondents reported that online gamification was highly motivating, giving them feelings of
achievement and satisfaction. They felt motivated, excited, and enthusiastic about challenging tasks and
competition, viewing these as opportunities for growth —the quest-based structure and rewards, like points and
badges, incentivized active participation and mastery. The sense of accomplishment from these rewards validated
their progress and kept them engaged with the content.

Respondents also emphasized that online gamification offers immediate feedback, aligning with their preference
for personalized progression. This feature allows them to track their performance, identify areas for improvement,
and adjust their learning strategies accordingly. The respondents highly valued the rapid feedback, providing
insights into their strengths and weaknesses during engagement with educational content. They appreciated the
flexibility of individualized progression, enabling them to learn at their own pace without feeling pressured. This
flexibility allowed them to focus on areas of interest or revisit challenging topics, enhancing their overall learning
experience. This aligns with Turan et al. (2016), who highlighted gamification’s stimulating effects and the role of
rewards and feedback in shaping student behavior, monitoring progress, and motivating continuous learning,.

Finally, respondents highlighted that online gamification made learning math less intimidating by creating a
game-like atmosphere. They felt empowered to tackle challenges creatively and participate actively without fear
of judgment. The option for anonymity further supported a comfortable learning environment. Despite potential
competitive aspects, respondents found gamification inclusive and empowering, contrasting with traditional
concerns about classroom anxiety. This supports another study's findings that games positively influence interest,
engagement, and motivation (Barata et al., 2013) and foster competition without intimidation (Nicholson, 2012).
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Theme 2: Challenges and Drawbacks

While the benefits were evident, both qualitative and quantitative data highlighted challenges that hindered the
full potential of online gamification. Challenges have also emerged from interviews, highlighting connectivity
issues, platform restrictions, and limited computer literacy. Connectivity issues, particularly in areas with
unreliable internet access, hinder students' engagement, while restrictions on gamified platforms limit effective
integration into the curriculum. Limited computer literacy poses another challenge, impacting students' ability to
navigate complex interfaces, exacerbating inequalities in access to quality education, and impeding the
effectiveness of gamification initiatives.

Respondents identified halting internet connectivity as a major challenge during gamification activities,
disrupting participation and causing delays in accessing content. This interruption affects learning experiences
and outcomes, hindering timely interactions and feedback crucial for comprehension and engagement, leading to
frustration, demotivation, and disconnection. Uzunboylu et al. (2020) supported these findings, noting similar
challenges with internet connectivity in online learning and gamification contexts, underscoring their impact on
students' ability to benefit from gamified activities fully.

Some respondents also expressed frustration with limited availability or slots for gamified platforms, which
resulted in feelings of exclusion and unfairness. Restricted availability means only a limited number of users
can access platforms concurrently, leading to challenges in joining activities and delays in accessing content.
Another issue identified during the interview was the respondents' limited computer literacy, which hindered
their ability to navigate online platforms and understand instructions. This resulted in frustration and difficulties
keeping up with their peers. This is supported by Tomaro (2018), who highlighted that insufficient infrastructure
and equipment in Philippine schools hinder the development of computer literacy among students.

Theme 3: Suggestions for Improvement

The convergence of quantitative and qualitative findings also led to actionable suggestions for optimizing
gamification in education. Both data sets emphasized the importance of infrastructure improvements, particularly
reliable internet access, to enhance learning experiences and minimize disruptions. Respondents also suggested
expanding platform options to accommodate more students. Moreover, comprehensive computer literacy training
emerged as a critical need in gamified environments. These findings suggest that targeted improvements in
infrastructure, platform access, and training could significantly enhance the effectiveness of online gamification
as a teaching tool.

4.0 Conclusion

The study reveals that despite the experimental group's exposure to online gamification, which resulted in a
higher mean score than the control group, no significant difference was observed between online gamification
and the conventional teaching method, indicating their comparability. Despite technical challenges, gamification
promotes positive attitudes toward mathematics, enhances enjoyment and engagement, facilitates learning and
skill development, boosts motivation and achievement, supports individualized progression, and reduces
intimidation and pressure, as evidenced by the interviews. Addressing technical barriers —such as connectivity
issues and computer literacy —emerges as a critical priority to fully harness the potential of gamification in
mathematics education. By overcoming these obstacles, educational stakeholders can better leverage gamified
approaches to create more dynamic and interactive learning environments. Moreover, continued research and
targeted interventions are essential to refine gamification strategies, ensuring they align effectively with
educational goals and enhance overall student outcomes.
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