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Abstract: Religious moderation is an essential competency for Generation Z students to maintain
social cohesion in the digital era. Despite this importance, students may demonstrate tolerant dispositions
without strong conceptual literacy. This study examined the effectiveness of gamification in Islamic
Religious Education (IRE) as a strategy to strengthen the internalization of religious moderation by
improving both religious moderation knowledge (MK) and religious moderation attitude (MA). The
study employed a quasi-experimental, non-equivalent control group design involving 128 undergraduate
students at Universitas PGRI Pontianak (experimental group, n = 63; control group, n = 65). MK was
measured using a knowledge test, and MA was assessed using an attitude questionnaire. Data were
analyzed using descriptive statistics and multivariate analysis of covariance (MANCOVA), with
pretest scores treated as covariates. Descriptive findings showed that MA increased from high to
very high in both groups (control: M = 59.28 to 70.92; experimental: M = 58.86 to 73.43). MK also
increased from very low to high (control: M = 43.08 to 71.54; experimental: M = 42.30 to 78.49).
After controlling for baseline scores, the multivariate analysis indicated a significant group difference
on the combined outcomes (p < .001) with a very large effect size (partial ç² = 0.543). Follow-up
univariate tests confirmed significant effects of gamification on MK (p < .001; partial ç² = 0.508) and
MA (p < .001; partial ç² = 0.255), indicating that the gamified class achieved higher posttest outcomes
than the control class. These results suggest that gamification is a promising strategy for IRE learning
in the digital era because it supports conceptual mastery of moderation while also strengthening
moderation attitudes among Generation Z students.
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 INTRODUCTION
Indonesia is a country with many religions,

ethnicities, races, cultures, and social groups.
These differences could cause problems between
people if they are not handled properly.
Therefore, continuous efforts are needed to
maintain harmony and prevent conflicts arising
from these differences (Mazya et al., 2024;
Orazani et al., 2023). In these situations, the
concept of religious moderation is an important
strategy for countering extremism and radicalism
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(Khasanah et al., 2023; Tuna, 2024). This
approach promotes respect for differences,
equality, and tolerance by encouraging peaceful
interaction, mutual understanding, and acceptance
among diverse religious and social groups.

Religious moderation refers to a
constructive way of being religious that
emphasizes the middle path, justice, and balance
while rejecting extremist orientations (Qoumas et
al., 2024; Subchi et al., 2022). In educational
contexts, it is commonly operationalized through
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interrelated dimensions such as national
commitment, tolerance toward different beliefs,
non-violence, and accommodation of local culture
(Fitri et al., 2025). Accordingly, religious
moderation should be understood not only as
conceptual literacy but also as an evaluative and
social disposition that guides how individuals
respond to differences and negotiate everyday
interactions in plural settings. Therefore, learning
designs aimed at strengthening religious
moderation need to address both conceptual
understanding and the affective domain that
shapes students’ attitudes and decisions.

Religious moderation can be fostered
through meaningful learning in education (Hasan
& Juhannis, 2024). This gives younger generations
a strong foundation for protecting national identity
and social cohesion. Therefore, education is very
important for ensuring that students not only
understand religious moderation intellectually but
also adopt it in their attitudes and actions. This
means that religious moderation should be taught
through activities that not only help people
understand but also help them internalize
moderate attitudes in their religious practices.

Nevertheless, the actual state of religious
moderation in higher education continues to
encounter numerous challenges. Islamic Religious
Education (IRE) courses, which are meant to
teach religious moderation, are often taught in
ways that rely on rules and doctrines, such as
lectures and rote memorization. This method is
less effective for Generation Z, who are digital
natives and prefer visual and interactive learning
(Mulyana, 2023; Siswanto, 2020). Because of
this, higher education that teaches religious
moderation usually fails to provide students with
many opportunities to learn in a meaningful way,
making it more challenging for them to apply
moderate values in real life.

This challenge is also visible in empirical
evidence from Indonesian higher education. A
national survey conducted across Indonesian

universities reported that around 30% of students
showed low or very low levels of religious
tolerance, indicating a sizeable subgroup that may
be more susceptible to exclusivist narratives and
polarization (Nisa et al., 2021). Complementing
this finding, a survey of students at state Islamic
higher education institutions found that
approximately 20% were categorized as having
low religious moderation, suggesting considerable
room to strengthen moderation through
instructional interventions (Subchi et al., 2022).
These patterns resonate with broader evidence
that students in more homogeneous educational
and social environments tend to exhibit lower
tolerance toward outgroups, underscoring the
importance of learning designs that increase
intergroup exposure and dialogical engagement.

At the same time, the digital era also
amplifies the risks of spreading intolerant content
and hate speech. Recent studies show that the
number of incidents of intolerance is increasing
and that intolerant content is becoming more
common online (Ibrohim & Budi, 2023;
Wijanarko et al., 2024). For many university
students, social media has become a key channel
for peer interaction and for obtaining and sharing
information, so exposure to intolerant discourse
online may also influence perceptions and
interactions beyond the virtual space (Sujarwoto
et al., 2023). The increase and normalization of
intolerance, both online and within campus
communities, can erode inclusivity in higher
education, reduce students’ participation in
campus activities, and limit opportunities for
constructive dialogue. These conditions highlight
the urgent need to integrate religious moderation
more effectively into education.

The challenges of strengthening religious
moderation in IRE in the digital age require
learning approaches that support not only
conceptual understanding but also the
internalization of moderation values through
active, meaningful participation. One widely
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adopted approach is gamification, which refers
to the use of game elements such as points,
badges, challenges, leaderboards, and mission
narratives in learning contexts (Alsadoon et al.,
2022; Christopoulos & Mystakidis, 2023; Wang
et al., 2024). This approach has been shown to
enhance motivation, engagement, and learning
outcomes across various disciplines
(Khoshnoodifar et al., 2023; L. Li et al., 2024;
Zeng et al., 2024). By integrating game elements
into instructional activities, gamification can create
more interactive learning experiences and provide
structured opportunities for students to practice
and reflect on value-based decisions in IRE.
Consequently, gamification can be positioned as
an important strategy for reinforcing the
internalization of values of religious moderation
among university students.

However, the effectiveness of gamification
depends greatly on how game elements are
orchestrated to serve specific instructional goals
and learning mechanisms. Meta-analytic evidence
in formal educational settings indicates that
gamification tends to improve affective and
behavioral outcomes. However, the magnitude
of these effects varies with specific game elements
and contextual conditions (Ritzhaupt et al., 2021).
The updated synthesis likewise reports overall
positive impacts on learning outcomes. However,
it identifies factors such as design principles, the
duration of the gameful experience, and the
learning environment as important moderators that
can strengthen or weaken these effects (M. Li et
al., 2023). More recent evidence also shows that
different combinations of game elements yield
different magnitudes of learning gains, reinforcing
the need for goal-sensitive design rather than
generic gamification (Dai et al., 2025). Therefore,
when the intended outcome is value internalization,
gamification should be designed beyond surface
rewards by embedding structured opportunities
for feedback, reflection, and decision-making in
meaningful situations, so that learners can connect

targeted values with concrete judgments and
interactions.

Nevertheless, despite its reported benefits
in education, the application of gamification in
IRE, particularly to internalize religious
moderation, remains very limited. Most studies
that have integrated gamification into IRE have
focused on improving motivation, engagement,
and overall learning outcomes in Islamic
knowledge (Anwar & Inayati, 2025; Kutbaniyah
et al., 2025; Rosfiani et al., 2024). Other studies
have yet to measure the impact of gamification
on the internalization of religious values into
students’ attitudes and behaviors (Attarwiyah et
al., 2025; Khoshnoodifar et al., 2023; Sakdiah
et al., 2025; Zeng et al., 2024). Therefore,
research employing a quasi-experimental design
is needed to provide measurable evidence of the
impact of gamification not only on knowledge
improvement but also on fostering attitudes of
religious moderation among Generation Z
students.

According to the above explanation, this
study fills two major gaps: (1) the need to improve
religious moderation among Generation Z, who
are becoming increasingly vulnerable to intolerant
content and digital dynamics; and (2) the lack of
experimental information regarding the efficacy
of gamification as a strategy for internalizing
religious moderation values in the context of IRE.
The novelty of this study lies in the design of a
value-oriented gamification model that
operationalizes the internalization of religious
moderation through learning activities that target
both students’ knowledge and attitudes, rather
than merely using gamification to increase
engagement. Accordingly, this study is designed
as a quasi-experimental study to examine the
influence of a gamification platform on students’
knowledge and attitudes toward religious
moderation in IRE courses. Conceptually, this
study also extends prior explanations of
gamification by clarifying the internalization
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mechanism through motivational and experiential
learning processes, which are relevant to changes
in both knowledge and attitudes. The findings are
expected to contribute empirical evidence to the
development of religious education and produce
an educational product in the form of gamified
media that can be implemented in higher
education. Based on these considerations, the
research questions are formulated as follows:

RQ1. Does gamification-based IRE instruction
have a significant simultaneous effect on the
combined outcomes of religious
moderation knowledge and religious
moderation attitudes compared to
conventional instruction?

RQ2. Does gamification-based IRE instruction
significantly improve students’ religious
moderation knowledge compared to
conventional instruction?

RQ3. Does gamification-based IRE instruction
significantly improve students’ religious
moderation attitudes compared to
conventional instruction?

 METHOD
Participants

The population consisted of first-year
undergraduate students enrolled in Islamic
Religious Education (IRE) at Universitas PGRI
Pontianak in the 2024/2025 academic year. The
population was organized into 22 intact classes,
and because teaching and learning activities were
conducted in pre-existing classroom units, these
intact classes were used as sampling clusters.
Four classes were randomly selected from the
22 classes. Due to practical constraints in the

classroom setting, the selected classes were
assigned to the study conditions as intact groups:
two classes served as the control group and
two as the experimental group. The final
sample comprised 65 students in the control
group and 63 students in the experimental
group.

Research Design and Procedures
This study employed an experimental

method with a quasi-experimental design. The
quasi-experimental design was selected because
random assignment at the individual level within
established classroom frameworks was
impractical. This design allows researchers to
collaborate with pre-existing groups while
methodically assessing the intervention’s effects
(Gopalan et al., 2020). Quasi-experimental
designs are considered a viable substitute when
full randomization is impractical, as they employ
control strategies that reduce vulnerabilities to
internal validity (Capili & Anastasi, 2024; Miller
et al., 2020). The Non-Equivalent Control Group
Design was used. This is a common method in
educational research that compares treatment and
control groups while controlling for baseline
differences through pretest measurement
(Gopalan et al., 2020).

The intervention was conducted over a
period of four weeks. During the first week, both
groups took a pretest. The second and third
weeks were the learning phase. The experimental
group learned through gamification, while the
control group learned through conventional
methods without gamification. Both groups took
a posttest in the fourth week. Table 1 shows the
schedule for implementing the plan.

Table 1. Intervention and measurement schedule

Week Control Group Experimental Group 
Week 1 Pretest (knowledge test and 

attitude questionnaire) 
Pretest (knowledge test and 
attitude questionnaire) 

Week 2–3 Conventional instruction Gamification-based instruction 
Week 4 Posttest (knowledge test 

and attitude questionnaire) 
Posttest (knowledge test and 
attitude questionnaire) 
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The gamification treatment was designed
following the six-step framework (D6) proposed
by Werbach & Hunter: Define Objectives,
Delineate Target Behaviors, Describe Your
Players, Devise Activity Cycles, Don’t Forget the
Fun, and Deploy Appropriate Tools (Werbach
& Hunter, 2020). In this study, the goal of
gamification (Define Objectives) was to increase
knowledge and encourage the internalization of
attitudes toward religious moderation among
students. Target behaviors (Delineate Target
Behaviors) were defined as completing
moderation missions or modules, participating in
interactive quizzes, and engaging in narrative
simulations that tested responses to diversity
dilemmas. As the basis for Describe Your Players,
the student character was examined using basic
player profiles, such as Achievers and Explorers.
Activity cycles (Devise Activity Cycles) were
designed to allow participants to repeat the
learning loop. In Quizizz, a live leaderboard, time
limits, points, power-ups, and the Strike and
Shield modes were used to create a concise
competitive dynamic and provide immediate
feedback during repeated quiz practice. In Strike
and Shield, students earned the opportunity to
use Strike or Shield after consecutive correct
answers, where Strike could reduce an
opponent’s session score, and Shield could
protect one’s own score. iSpring used a
branching scenario that produced several endings
according to participants’ choices. The

experiential aspect (Don’t Forget the Fun) was
enhanced through campus-themed narratives and
sound effects or music. For technical
implementation (Deploy Appropriate Tools),
Quizizz was used for interactive quizzes (timer,
randomized questions, live leaderboard, power-
ups, and optional anti-cheating features), and
iSpring was used for branching simulations with
branching score settings and final reports.

To address the goal of internalizing religious
moderation, the gamified tasks in Quizizz and
iSpring were developed with reference to the
core indicators of religious moderation: national
commitment, tolerance, anti-violence, and
appreciation of local wisdom. In the Quizizz
component, the use of the live leaderboard, Strike
and Shield, and power-ups was intended to
maintain students’ attention and participation
during repeated practice while encouraging
accuracy, as key advantages in the game were
contingent on consecutive correct answers. This
design was expected to strengthen students’
conceptual understanding of indicators of religious
moderation as a foundation for subsequent value-
based judgment. In the iSpring component,
branching scenarios were designed as diversity
dilemmas in which students selected responses
and viewed different outcomes based on their
choices, thereby supporting reflection on
moderation-related decisions beyond factual
recall. An example of the gamification display in
this study is shown in Figure 1.

 
(a) 

 
(b) 

 Figure 1. Gamification interfaces for religious moderation (a) quizizz; (b) simulation with iSpring
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Instruments
Data collection instruments consisted of (1)

a religious moderation attitude questionnaire and
(2) a multiple-choice test measuring religious
moderation knowledge. Both instruments were
developed based on indicators of religious
moderation formulated by the Indonesian Ministry
of Religious Affairs, namely: national commitment,
tolerance, anti-violence (anti-radicalism), and
appreciation of local wisdom/tradition (Badan
Litbang dan Diklat Kementerian Agama RI,
2019). National commitment concerns the extent
to which religious perspectives and practices
remain consistent with the national consensus and
citizenship principles; tolerance refers to respectful
acceptance of differences and willingness to

interact across boundaries; anti-violence reflects
rejection of coercion and violence in the name of
religion; and accommodation of local culture
refers to openness toward local traditions that
support harmony as long as they do not contradict
core religious principles.

Religious moderation attitude was measured
using a Likert-scale questionnaire representing
four indicators of religious moderation. The initial
questionnaire consisted of 21 statements. After a
pilot test, 17 items met the item validity criteria,
while four items did not and were excluded from
the next stage. Construct validity was then
examined using Exploratory Factor Analysis
(EFA) based on pretest data. The EFA results
are presented in Table 2.

Table 2. Exploratory factor analysis (EFA) results for religious moderation attitude

Item Factor 1 Factor 2 Factor 3 Factor 4 Communality Decision 
1 0.603 — — — 0.366 Retained 
2 — — — — 0.151 Removed 
3 — — — 0.648 0.427 Retained 
4 0.344 0.427 — — 0.372 Retained 
5 — 0.406 — — 0.307 Retained 
6 — 0.814 — — 0.665 Retained 
7 — 0.592 — — 0.369 Retained 
8 0.603 — — — 0.366 Retained 
9 — — — — 0.151 Removed 

10 — — — 0.648 0.427 Retained 
11 0.344 0.427 — — 0.372 Retained 
12 — 0.406 — — 0.307 Retained 
13 — 0.814 — — 0.665 Retained 
14 — 0.592 — — 0.369 Retained 
15 0.603 — — — 0.366 Retained 
16 — — — — 0.151 Removed 
17 — — — 0.648 0.427 Retained 

 
As shown in Table 2, items 6, 9, 10, and

12 demonstrated inadequate psychometric
performance, indicated by very low
communalities (h² < 0.20) and/or the absence of
salient factor loadings. Therefore, these items
were removed, resulting in a final religious
moderation attitude scale consisting of 13 items.

The reliability of the final scale was acceptable,
with a Cronbach’s alpha of 0.752.

The knowledge test consisted of 40 multiple-
choice items assessing students’ conceptual
understanding of the same four indicators. Three
IRE lecturers reviewed the test blueprint and the
items to ensure alignment with indicator definitions
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and course learning objectives. To minimize
memory effects and item dependency, two parallel
20-item sets were used for the pretest and

posttest. Examples of attitude statements and
knowledge items for each indicator are presented
in Table 3.

Table 3. Sample items for the attitude questionnaire and knowledge test by indicator

Indicator Example attitude 
questionnaire 

Example knowledge test 

National 
commitment 

Maintaining national unity 
is more important than the 
interests of a particular 
religious group. 

National commitment as an indicator of religious 
moderation refers to…  
a) prioritizing the interests of one religious group 
above national unity  
b) rejecting state regulations whenever they differ 
from religious norms  
c) aligning religious life with national consensus 
and civic responsibilities  
d) avoiding interaction with people of different 
beliefs 

Tolerance I am willing to help others 
regardless of their religion. 

Dika politely declines his friend’s invitation to 
worship according to a different religion. This 
reflects the practice of…  
a) Surah An-Nas 1–4  
b) Surah Al-Kafirun 1–6  
c) Surah An-Nasr 1–3  
d) Surah Al-Fatihah 1–4 

Anti-violence I disagree with vandalism 
or violence in the name of 
religion. 

The most appropriate action when a university 
student shares a video that calls for violence against 
another group is... 
a) Tracking down the content creator and physically 
punishing them so they will stop sharing such videos 
b) Replying with even harsher comments to show 
that Muslims are strong and uncompromising 
c) Ignoring it completely and doing nothing because 
it is assumed not to affect one’s faith 
d) Seeking clarification (tabayyun) using 
evidence-based and respectful arguments, and 
reporting it to the relevant authorities if it 
violates the law 

Appreciation of 
local 
wisdom/tradition 

I support local traditions as 
long as they do not 
contradict core religious 
teachings. 

The reason Sunan Kalijaga used wayang kulit 
(shadow puppetry) as a medium for spreading Islam 
was... 
a) Because he changed Islamic teachings entirely to 
fit the traditional wayang storyline 
b) Because he localized Islamic preaching by 
embedding monotheistic values within local 
cultural forms without erasing the community’s 
cultural identity 
c) Because the strategy was a political tactic to 
gradually force people to abandon old traditions 
d) Because using wayang was the only method of 
da‘wah permitted in classical Islamic legal texts 
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Data Analysis
Data analysis employed descriptive

statistics to portray sample characteristics,
distributions of pretest and posttest scores, and
mean changes for each variable. Interpretation
of students’ religious moderation attitude and
knowledge scores in this study used a criterion-
referenced approach, meaning that the results
were interpreted against predetermined standards
rather than relative to other students’ scores
(Ruiming, 2024). Criterion-referenced interpretati

for the Likert-type attitude scale used ideal mean
score analysis by calculating the Ideal Mean (Mi)
and Ideal Standard Deviation (SDi) from the
theoretical minimum and maximum scores to
determine categorical cut points (Santosa et al.,
2024). Meanwhile, knowledge score interpretati
followed the grading guideline applied at
Universitas PGRI Pontianak. The guideline for
categorizing Likert attitude scores is presented
in Table 4, and the resulting scoring categories
used in this study are summarized in Table 5.

Table 4. Guideline for categorizing religious moderation attitude scores

Score range Category 
X > Mi + 1.5SDi Very High 

Mi + 0.5SDi < X ≤ Mi + 1.5SDi High 
Mi − 0.5SDi < X ≤ Mi + 0.5SDi Moderate 
Mi − 1.5SDi ≤ X ≤ Mi − 0.5SDi Low 

X < Mi − 1.5SDi Very Low 
 

Table 5. Scoring categories for religious moderation attitudes and knowledge

Category Attitude Score Knowledge Score 
Very High 76 – 100  81–100 

High 59 – 75  71–80 
Moderate 42 – 58  61–70 

Low 25 – 41  51–60 
Very Low 0 – 24  0–50 

 

In addition to descriptive analysis, this study
used Multivariate Analysis of Covariance
(MANCOVA) to examine the effects of
gamification on knowledge and attitudes of
religious moderation. MANCOVA was chosen
because (a) it allows simultaneous testing of more
than one dependent variable while retaining
correlations among them, and (b) it enables
controlling for pretest scores as covariates,
thereby estimating treatment effects with reduced
baseline variability (Ateº et al., 2019). Prior to
running MANCOVA, assumption checks were
conducted, including: (1) multivariate normality
to assess the distribution of dependent variables,
(2) linearity to ensure linear relationships between
covariates and dependent variables, (3)

homogeneity of regression slopes to test whether
covariate–dependent relationships were uniform
across groups, (4) Box’s M test for equality of
covariance matrices, and (5) Levene’s test for
equality of residual variances across groups. If
assumptions were not met, data transformations
or alternative analyses (e.g., ANCOVA or
separate analyses with adjustments) were
planned.

 RESULT AND DISCUSSION
Descriptive Results of Religious
Moderation Attitude and Knowledge

This section presents the main findings from
the study of the effect of gamification on
moderation attitudes (MA) and moderation
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knowledge (MK) of Generation Z students. The
analysis consisted of descriptive and inferential
analyses using MANCOVA.

Descriptive analysis was used to illustrate
the general trends in the MA and MK data of

Generation Z students before and after the
intervention. The results of the descriptive analysis
are presented in Table 6.

Pretest results indicate that students’
attitudes toward religious moderation at

Table 6. Descriptive analysis of attitudes and knowledge of religious moderation

Var Groups 
N Pretest Posttest 

Min Max M SD Min Max M SD 
MA Control 65 44.24 76.93 62.17 7.73 63.47 92.31 79.30 6.04 
MA Experimental 63 48.08 78.85 61.55 7.77 69.24 98.08 82.98 6.50 
MK Control 65 20 80 43.08 13.66 45 90 71.54 11.56 
MK Experimental 63 25 70 42.30 11.94 50 100 78.49 12.04 

  

 
Figure 2. Boxplots of religious moderation attitude and religious moderation knowledge

Universitas PGRI Pontianak are already in the
high category. This can be explained by students
being accustomed to social practices that
emphasize tolerance and coexistence from an
early age, through their educational environment,
religious traditions, and cross-group interactions
(Afwadzi et al., 2024). However, a different
finding was seen in the knowledge aspect of
religious moderation, which fell into the very low
category. This low score indicates a gap between
attitudes and conceptual literacy, in which students
often display tolerant behavior but do not yet fully
understand the basic concepts of religious
moderation in formal terms (Imamah & Lee,
2024; Latifa et al., 2022). The pretest results
indicate that although students exhibit a moderate
attitude, their conceptual understanding remains

insufficient. Figure 2 further shows that the
dispersion of moderation attitudes scores
becomes slightly narrower at posttest in both
groups. In contrast, knowledge scores remain
relatively heterogeneous, indicating that students
entered the course with varying levels of
conceptual literacy.

After the learning intervention, both the
control and experimental groups experienced
improvements in their attitudes and knowledge
of religious moderation. Students’ attitudes of
moderation increased from high to very high, while
their knowledge of moderation increased from
very low to high. This pattern reinforces the view
that religious education plays a crucial role in
deepening understanding and strengthening
moderate religious attitudes (Junaedi et al., 2023).
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Other studies have also found that systematic
learning interventions that use both cognitive and
affective approaches can help students learn more
and practice moderation values more (Mukhibat
et al., 2024). These results demonstrate that
teaching Generation Z about religious moderation
through education is an appropriate approach.

Multivariate Effects of Gamification on
Religious Moderation Attitude and
Knowledge

Before conducting MANCOVA,
prerequisite tests were performed. The initial
required test was multivariate normality, ensuring
that the data were approximately normally
distributed so that the MANCOVA results could
be interpreted correctly. The test used
Mahalanobis Distance, comparing the maximum
distance to the critical value of the chi-square (÷²)
distribution at a significance level of 0.001. The
results of the multivariate normality test are
presented in Table 7.

The analysis showed that the highest
Mahalanobis Distance value was 11.57, which is
less than the critical value of ÷² (2, p < 0.001) of
13.82. So, the data are multivariate normally
distributed and meet the requirements for
MANCOVA analysis.

A linearity test between the covariate
(pretest score) and the dependent variable
(posttest score) was also conducted as a
prerequisite. This test is meant to ensure a linear
relationship, which means that using covariates
in MANCOVA analysis can be supported by
statistical tests. Table 8 shows the results of the
linearity test.

The results of the linearity test indicate that
all covariates (pretest scores) are linearly related
to the dependent variable (posttest scores). The
coefficient of determination (R²) values obtained

Table 7. Multivariate normality test results

Table 8. Linearity test results

Kovariat DV R2 Category 
(Pre) MA (Post) MA 0.590 Linear 
(Pre) MA (Post) MK 0.793 Linear 
(Pre) MK (Post) MA 0.626 Linear 
(Pre) MK (Post) MK 0.782 Linear 

 

ranged from 0.590 to 0.793, indicating a fairly
strong linear relationship. Thus, the linearity
assumption in the MANCOVA analysis was met.

The next step was to conduct a
Homogeneity of Regression Slopes test to ensure
that the slope of the relationship between the
pretest scores (the covariates) and the posttest

scores (the dependent variable) was the same
across groups. This test is important because it
indicates that the MANCOVA assumption is
violated when there is a significant interaction
between the covariates and the groups. The
results of the homogeneity of slopes test are
presented in Table 9.

Table 9. Results of the homogeneity of regression slopes test

Interaction DV F Sig. Category 
Groups * (Pre) MA (Post) MA 0.937 0.335 Homogeneous 
Groups * (Pre) MA (Post) MK 1.740 0.190 Homogeneous 
Groups * (Pre) MK (Post) MA 1.683 0.197 Homogeneous 
Groups * (Pre) MK (Post) MK 2.695 0.103 Homogeneous 

 

N DV Critical Poin χ² Max MD 
128 2 13.82 11.57 
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The homogeneity-of-slopes test results
indicate no significant interaction between the
group and the covariate (p > 0.05). Consequently,
the slope of the correlation between pretest and
posttest scores is consistent across both groups
(homogeneous). Accordingly, the assumption of
homogeneity of regression slopes is met, allowing
the MANCOVA analysis to proceed without the
interaction term.

The next test that needs to be passed is
Box’s M Test. This test checks the assumption
that the covariance matrix between groups is the
same. This assumption is crucial for accurate
MANCOVA results because large differences in
the covariance matrix can reduce parameter
precision. Table 10 shows the results of the Box’s
M test.

Table 10. Box’s M test results

Box’s M F Sig. Category 
3.390 3.390 0.343 Homogeneous 

Based on Table 10, the Box’s M test has a
significance value of 0.343 (p > 0.05), indicating
that there are no significant differences between
the groups’ covariance matrices. Therefore, the
assumption of homogeneity of covariance matrices
is met. Therefore, the MANCOVA analysis can
proceed with multivariate statistics using Pillai’s
Trace, which is more robust to violations of the
assumptions.

The final prerequisite test performed before
the MANCOVA analysis is Levene’s Test. This
test aims to ensure homogeneity of variance
between groups for each dependent variable. If
the significance value is greater than 0.05, the
assumption of homogeneity of variance is met.
The results of Levene’s Test are presented in
Table 11.

Table 11. Levene test results

Based on Table 11, all dependent variables
have significance values greater than the required
level (p > 0.05), thus concluding that the variance
between groups is homogeneous. Therefore, the
assumption of homogeneity of variance is met,
and the MANCOVA analysis can proceed.

After the prerequisite MANCOVA test is
met, the multivariate analysis continues using
Pillai’s Trace to examine the intervention’s effect
on the dependent variable and the covariates’
effect on the dependent variable. The results of
the multivariate analysis ar presented in Table 12.

Table 12. Multivariate test results (pillai’s trace)

Effect 
Pillai’s 
Trace 

F Sig. Partial η² 
Category 

 
(Pre) MA 0.189 14.296 0.000 0.189 Significant 
(Pre) MK 0.126 8.898 0.000 0.126 Significant 

Group 0.543 73.164 0.000 0.543 Significant 
 

Pillai’s Trace results show that both
covariates (Pre MA and Pre MK) have a
significant multivariate effect on the combination
of dependent variables (p < 0.001), indicating
that pretest scores are jointly related to variation

in posttest scores, so it is important to control for
them in the analysis. Beyond statistical
significance, the effect sizes indicate meaningful
baseline contributions to the combined outcomes,
with partial ç² = 0.189 for Pre MA and partial ç²

DV F Sig. Category 
(Post) MA 1.820 0.180 Homogeneous 
(Post) MK 3.286 0.072 Homogeneous 



550 Jurnal Pendidikan MIPA, Vol. 27, No. 01, pp. 539-561, March 2026

= 0.126 for Pre MK. More importantly, the
group effect is also multivariate significant (Pillai
= 0.543; F = 73.164; p < 0.001), which indicates
that after controlling for initial differences, there
is a simultaneous significant difference in the
combination of MA and MK between the
experimental group that received the gamification
intervention and the control group that did not
use gamification. In terms of effect size, partial ç²
= 0.543 for the group effect indicates a very large
treatment effect in practice, indicating the influence
of gamification on the combination of dependent
variables is strong in scale.

The significant contributions of Pre MA and
Pre MK suggest that students’ initial affective
orientation and conceptual literacy functioned as
baseline resources that shaped how they
processed, engaged with, and benefited from the
learning experience. Prior knowledge is widely
documented as a key predictor of later learning
because it provides conceptual schemas that
support comprehension and integration of new
information, and individual differences in
knowledge can remain stable across
measurement occasions (Simonsmeier et al.,
2022). Affective dispositions also matter because
attitudes are consistently associated with learning
engagement and achievement, meaning that
students who begin with more favorable attitudes
tend to invest more effort and persist more during
learning tasks (Mao et al., 2021). At the same
time, changes in attitudes are often constrained
by students’ starting points. They may require
sustained exposure, which helps explain why
baseline attitudes can continue to predict post-
intervention attitudes even when instructional
innovations are introduced (Wüthrich et al.,
2024). In this study, students entered the course
with different starting levels of moderation literacy
and with relatively positive baseline moderation
attitudes, so controlling Pre MK and Pre MA
was necessary to isolate the unique contribution
of gamification to the combined posttest
outcomes

The MANCOVA results showed a
significant difference after controlling for pre-test
scores on a combination of religious moderation
knowledge and attitude variables between classes
that implemented gamification and those that did
not. The findings demonstrate that the group
exposed to the gamification intervention attained
superior test results on both dependent variables
compared to the control group. This indicates that
the advantage observed in the gamified class was
not merely a reflection of students’ initial levels,
but an additional gain attributable to the
instructional design. This discovery aligns with
recent reviews and meta-analyses indicating that
gamification has beneficial effects on learning
outcomes and academic engagement across
various educational settings (Khoshnoodifar et al.,
2023; M. Li et al., 2023).

Differences in knowledge and attitudes
toward religious moderation are inseparable from
the role of self-determination that emerges through
gamification. Self-determination can grow when
basic psychological needs such as competence,
autonomy, and social connectedness are met,
thereby triggering intrinsic motivation and
increasing engagement, persistence, and learning
effort (Gao, 2024; Ryan & Deci, 2000). Empirical
syntheses in educational settings indicate that
gamification is often associated with greater
perceived autonomy and relatedness. In contrast,
effects on perceived competence tend to be
smaller and more variable across studies (L. Li
et al., 2024). This condition is what causes
differences in the knowledge and attitudes of
religious moderation among Generation Z
students. In gamification approaches, elements
such as progressive challenges, immediate
feedback, badges, and leaderboards are
theoretically expected to potentially support
competence and social connectedness while also
promoting autonomy-supportive learning
conditions.

Furthermore, gamification provides space
for experiential learning, enabling deeper
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internalization of values. Experiential learning
emphasizes concrete experiences, reflection,
conceptualization, and repeated experiments,
which effectively encourage attitudinal change
because participants do not simply receive theory
but actually “experience” the consequences of
choices and actions (David & Weinstein, 2023;
Kolb, 2015). In gamification practice, such
experiences can be achieved through interactive
case studies, role-based tasks, or contextual
simulations that require participants to make
decisions, experience the consequences, and
reflect on them (Dairo et al., 2024). Therefore,
in addition to the quiz function, including an
experiential-reflective component in gamification

design is important for encouraging the
internalization of attitudes and knowledge.

Effect of Gamification on Religious
Moderation Knowledge

After a significant multivariate effect was
established for the combined outcomes of
religious MK, follow-up analyses were
conducted to examine the specific effect of
gamification on MK. To complement the
statistical evidence, a scatter plot was used to
visualize individual change patterns by mapping
each student’s MK. The visual distribution of MK
scores in the control and experimental groups is
presented in Figure 3.
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Figure 3. Scatter plot of individual pretest and posttest scores for religious moderation knowledge
by group

Based on Figure 3, the pretest MK scores
show an approximately linear association with
posttest MK scores, indicating that students who
started with higher baseline knowledge tended
to obtain higher posttest knowledge. The

distribution of points suggests that most students
experienced gains in MK from pretest to posttest,
and the experimental group appears to show a
stronger upward shift than the control group.
Nevertheless, visual patterns alone cannot confirm
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the magnitude and statistical significance of the
intervention effect. Therefore, a univariate follow-
up test was conducted to examine the specific

effect of gamification on Post MK after controlling
for baseline scores. The results are presented in
Table 13.

Table 13. Univariate test results for religious moderation knowledge

DV F Sig. Partial η² Category 
(Post) MK 127.787 0.000 0.508 Significant 

 

As shown in Table 13, the effect of
gamification on moderation knowledge (Post
MK) was statistically significant (p < 0.001) and
accompanied by a large effect size (partial ç² =
0.508). This indicates that, after controlling for
pretest scores, gamification accounted for a
substantial proportion of variance in students’

posttest moderation knowledge. To clarify the
direction and magnitude of the group difference,
pairwise comparisons were conducted. The
results are presented in Table 14.

The pairwise comparison indicates a
significant difference in Post MK between groups
(p < 0.001). The negative mean difference

Table 14. Pairwise comparison results for religious moderation knowledge

DV Groups Mean Diff. Sig. Category 
(Post) MK Control - Experimental −7,776 0,000 Significant 

 
(Control-Experimental) indicates that the
experimental group achieved higher posttest MK
scores than the control group, with a mean
difference of 7.776 points. This pattern aligns with
Figure 3, where a greater proportion of students
in the experimental group are positioned above
the diagonal reference line, reflecting greater
individual gains in moderation knowledge. This
pattern is also consistent with recent synthesis
evidence indicating that gamification in online or
technology-mediated learning tends to yield
positive effects on academic achievement, while
emphasizing that the magnitude of effects depends
on design decisions such as the combination of
game elements and the balance between
competition, cooperation, and feedback (M. Li
et al., 2023; Yu et al., 2024).

The stronger performance in the gamified
class may be explained by the learning
mechanisms embedded in Quizizz. Gamified
quizzes facilitate retrieval practice through
repeated exposure to questions, while immediate
feedback helps students correct misconceptions
and consolidate conceptual understanding. This
occurs because timely feedback helps learners

correct misconceptions and strengthens memory
for subsequent retrieval attempts (Agarwal et al.,
2021). In the present study, repeated quiz cycles
increased the number of retrieval opportunities
across sessions. They encouraged students to use
corrective feedback immediately after errors,
which can reduce persistent misconceptions over
time. Studies also suggest that integrating game
mechanics with repeated practice and adaptive
feedback is associated with improved academic
outcomes, particularly for knowledge-oriented
targets (L. Li et al., 2024; Zainuddin et al., 2020).
In addition, structured competition and visible
progress can increase attention and persistence
during learning activities, thereby supporting
knowledge acquisition and retention (Latimier et
al., 2021; Meng et al., 2024). However,
leaderboards should be implemented carefully,
as discouraging social comparison can reduce
practice and performance; they are most
beneficial when kept low-stakes and secondary
to mastery-focused feedback (Do et al., 2024).
For this reason, the leaderboard in this study was
used primarily to signal short-term progress and
encourage completion of each quiz cycle. In
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contrast, feedback use and answer accuracy
remained the main instructional emphasis.

In this study, Quizizz features such as Strike
and Shield, power-ups, and response speed were
incorporated into repeated quiz activities, which
may have helped sustain participation and focus
on answer accuracy. Strike and Shield rewarded
consecutive correct answers, so the activity’s
advantages depended on maintaining accurate
responses rather than guessing. Response speed
requirements also encouraged sustained
concentration within each quiz session. Prior
research suggests that gamified learning can shape
learners’ perceived cognitive effort and cognitive
load in ways that support engagement during
challenging tasks (Baah et al., 2024). In addition,
studies on Quizizz-based gamified formative
assessment relate students’ engagement and
performance to motivational internalization and
the perceived value of the assessment activity
(Zhang & Crawford, 2024). Together, these
conditions encouraged more frequent retrieval
attempts and more systematic use of feedback,
contributing to greater gains in students’
knowledge of religious moderation.

Beyond the quiz component, the iSpring
branching scenario activities have supported MK
by requiring students to apply moderation
concepts to contextual choices and
consequences. Importantly, the scenarios were

not presented as narrative only. Key decision
points were accompanied by brief explanatory
feedback that linked students’ choices to
moderation principles, including short conceptual
clarifications and supporting references, so that
each branch functioned as a guided application
of the targeted indicators. This positions the
branching scenarios as knowledge-application
tasks that reinforce conceptual understanding and
transfer beyond linear instruction. Evidence from
scenario-based learning evaluations also supports
the view that structured scenarios can improve
academic achievement and learner engagement
(Mamakli et al., 2023), and broader simulation-
based learning syntheses report consistent
improvements in knowledge acquisition across
studies (Alharbi et al., 2024).

Effect of Gamification on Religious
Moderation Attitude

In addition to examining the effect of
gamification on religious moderation knowledge,
this study also investigated its effect on MA to
determine whether the intervention influenced
students’ affective orientation toward moderation
values. To complement the statistical evidence, a
scatter plot was used to visualize individual
change patterns by mapping each student’s MA.
The visual distribution of MA scores in the control
and experimental groups is presented inFigure 4.
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Figure 4. Scatter plot of individual pretest and posttest scores for religious moderation attitude by
group
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Based on Figure 4, pretest MA scores show
a positive, approximately linear association with
posttest MA scores, indicating that students who
started with higher baseline attitudes tended to
have higher posttest attitudes. The distribution of
points also suggests that, at comparable pretest

levels, the experimental group generally attained
higher posttest MA scores than the control group.
To confirm whether this difference is statistically
significant after controlling for baseline scores, a
univariate follow-up test was conducted. The
results are presented in Table 15.

Table 15. Univariate test results for religious moderation attitude

DV F Sig. Partial η² Category 
(Post) MA 42.430 0.000 0.255 Significant 

 

As shown in Table 15, the effect of
gamification on moderation attitude (Post MA)
was statistically significant (p < 0.001) with a large
effect size (partial ç² = 0.255), indicating a
meaningful practical impact on students’
moderation attitudes. To clarify the direction and

magnitude of the group difference, pairwise
comparisons were conducted. The results are
presented in Table 16.

Table 16 indicates a significant difference
in Post MA between groups (p < 0.001). The
negative mean difference (Control-Experimental)

Table 16. Pairwise comparison results for religious moderation attitude

DV Groups Mean Diff. Sig. Category 
(Post) MA Control - Experimental −2,728 0,000 Significant 

 
indicates that the experimental group achieved
higher posttest MA scores than the control group,
with a mean difference of 2.728 points. This
pattern aligns with Figure 4, where a greater
proportion of students in the experimental group
are positioned above the diagonal reference line,
reflecting greater individual gains in moderation
attitudes. Although the mean difference is smaller
than that observed for MK, this is plausible
because attitudinal outcomes typically change
more gradually and depend on repeated
opportunities for interpretation, judgment, and
reflection. In support of this interpretation, a
recent meta-analysis indicates that narrative and
interactive game-based experiences can produce
measurable shifts in attitudes toward the topics
they depict (Kolek et al., 2023). This supports
the plausibility that MA can be influenced when
learners repeatedly engage with value-relevant
situations and receive feedback that helps them
interpret choices and consequences.

The improvement in attitudes toward
religious moderation could be related to the
affective and experiential dimensions of the
gamified learning design implemented in this study.
Gamification can be structured to foster emotional
engagement, active participation, and meaningful
social interaction, which are important conditions
for attitudinal development (Aura et al., 2023;
Koivisto & Hamari, 2019). In this intervention,
the affective and experiential pathway was
operationalized primarily through simulation-
based learning tasks that required students to
make decisions in moderation-related situations
and then reflect on the consequences of those
decisions. Specifically, the iSpring branching
scenarios placed students in value-laden
situations, prompting them to choose responses
aligned with the indicators of religious
moderation, and then presented consequences
that made the implications of each choice salient.
This mechanism is consistent with evidence that
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branching narratives can promote prosocial
orientations by encouraging learners to evaluate
alternatives and consider consequences rather
than merely receiving normative statements
(Fenici & Mosca, 2023).

Crucially, each branching path was
accompanied by brief explanatory feedback that
linked the decision outcomes to relevant
moderation principles and supporting references,
so the scenario served not only as a narrative but
also as a guided reflection on values. Such
simulation and reflection processes align with
experiential learning principles, in which concrete
experience followed by reflection supports the
internalization of values and the formation of more
stable attitudes (David & Weinstein, 2023; Kolb,
2015). Prior research likewise suggests that
simulations can strengthen value sensitivity and
social attitudes by providing experiences that
resemble real-world contexts (Chernikova et al.,
2020; Jallad, 2025), and scenario-based learning
studies have reported attitude improvements
when scenarios connect abstract principles to
realistic situations and include reflective feedback
(Álvarez-Nieto et al., 2022). Therefore, the
gamified approach in this study could have
contributed to attitudinal improvement by
combining interactive participation with
experiential reflection, thereby supporting the
internalization of religious moderation values.

In addition, Quizizz activities played a
supporting role by strengthening the knowledge
base that students drew on when navigating the
branching scenarios. Scenario-based tasks
typically rely on learners’ prior knowledge to
interpret information and select appropriate
responses, and prior knowledge has been shown
to predict performance in complex scenario-
based assessments (McCarthy et al., 2023).
Thus, repeated Quizizz practice may have helped
students recognize and apply moderation
indicators more accurately when making scenario-
based decisions, while the scenario feedback
guided how those decisions were evaluated and
internalized. Studies on Quizizz-based gamified

formative assessment also link students’
engagement and performance with motivational
internalization and the perceived value of
assessment activities (Zhang & Crawford, 2024),
which may help explain why students continued
to participate across repeated attitude-relevant
learning cycles.

Limitation and Future Research
Although this study demonstrates a

statistically significant effect of gamification on
religious moderation knowledge and religious
moderation attitude, several limitations should be
considered when interpreting the findings. The
first limitation concerns the participant
characteristics and research context. All
participants were drawn from a single institution,
namely Universitas PGRI Pontianak, and the
social, cultural, and educational background of
these students may not reflect the diversity of
university students in other regions or institutional
settings. Consequently, the results are best
interpreted as context-specific, and broad claims
about the general effectiveness of gamification for
religious moderation education should be made
cautiously. Future studies should involve multi-
site samples across universities and regions and
explicitly consider contextual factors that may
shape moderation learning, as local sociocultural
dynamics and prior educational exposure.

Another limitation is the relatively short
duration of the intervention. While the posttest
results indicate meaningful gains, the present
design does not provide evidence regarding
whether the observed improvements, particularly
in attitudes, are sustained over time. Follow-up
measurements and longitudinal designs are
needed to examine the stability of changes in
moderation knowledge and to determine whether
attitudinal development persists beyond the
immediate instructional period.

In addition, future research may investigate
how different combinations of gamification
elements and experiential components influence
cognitive and affective outcomes, and explore
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their integration with emerging technologies, such
as augmented and virtual reality, to support more
immersive learning experiences. Further work
could also examine proposed motivational
mechanisms more directly by incorporating
validated measures of basic psychological need
satisfaction and motivation to test whether these
constructs mediate the effect of gamification on
religious moderation outcomes.

 CONCLUSION
The gamification intervention, which

combined interactive quizzes and simulations,
proved effective in enhancing both knowledge and
attitudes toward religious moderation among
Generation Z students in IRE. Practically, this
approach is feasible to integrate into IRE
instruction, as it simultaneously strengthens
cognitive engagement (knowledge retention) and
supports the internalization of values (attitudinal
change). Despite these promising results, the
generalizability of the findings is limited by the
single-institution sample and the short intervention
duration. Therefore, future studies employing
multi-site samples and longitudinal designs are
recommended to examine the sustainability and
generalizability of the effects. In sum, gamification
is a promising pedagogical approach to reinforce
religious moderation among students when
designed to combine cognitive practice with
reflective experiences.
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