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ABSTRACT

Students’ perceptions of gamified assessment significantly influence their motivation and engagement in
learning Arabic. Measuring these perceptions offers insight into how students evaluate the effectiveness
of assessment strategies in Arabic language education. However, the development of suitable gamified
assessment instruments remains underexplored. This study aims to develop and validate a gamified assessment
tool using Construct 2 for Arabic language instruction at SMP Darul Faqih, Indonesia. The assessment
dimensions and items were derived from a conceptual analysis and open-ended survey responses. Content
validity was established through expert judgement involving five experts and three Arabic language teachers.
The questionnaire was piloted with 60 students, divided evenly for exploratory factor analysis (EFA) and
confirmatory factor analysis (CFA), comprising both control and experimental groups. The analysis identified
four dimensions—interactivity, user interface, feedback, and learning motivation—which collectively
explained 66.8% of the variance. The finalised instrument consists of 12 items and demonstrated satisfactory
reliability, validity, and internal consistency. Among the dimensions, learning motivation exhibited the
strongest path coeflicient, while the user interface dimension had the weakest. The experimental group
showed significant improvements in interactivity, feedback, and learning motivation, whereas no significant
difference was found in the user interface dimension. These findings suggest that the developed questionnaire
is a valid and reliable tool for assessing students’ perceptions of gamified assessment in Arabic language
learning. Future research should explore the application of this instrument in examining the relationship
between students’ perceptions and their learning outcomes.
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INTRODUCTION

Arabic holds a central role in Islamic education. As the language of the Quran and
Hadith, Arabic serves not only as a means of communication but also as a vital tool for
accessing Islamic teachings in their original form. In Indonesia, Arabic is widely taught
from primary to secondary levels, particularly within Islamic educational institutions
such as madrasahs, pesantren, and religious-based schools. However, despite extensive
policy support and curriculum development, Arabic instruction at the junior high school
(SMP) level continues to face persistent challenges that are inadequately addressed by
existing pedagogical approaches. Critical examination of current practices reveals that
teaching methods remain predominantly traditional, relying heavily on lectures, rote
memorisation, and grammar-focused instruction. These approaches have consistently
failed to engage students or sustain their motivation, particularly among 21st-century
learners who are immersed in digital and multimedia environments (Fannakhosrow et

al., 2022; Hanafy et al., 2021).

Previous attempts to integrate technology into Arabic language instruction have
yielded mixed results, largely due to theoretical and methodological limitations. Many
digital interventions have focused primarily on content delivery rather than pedagogical
transformation, failing to address fundamental issues of learner engagement and
motivation (Ritonga et al., 2023). Furthermore, the absence of theoretically grounded
frameworks for designing and evaluating technology-enhanced Arabic instruction
has hindered systematic progress in this domain. This theoretical gap is particularly
evident in the lack of validated instruments for measuring student perceptions of
innovative assessment approaches—a critical oversight given that learner acceptance
and engagement are key predictors of educational technology success.

Another persistent issue in Arabic language instruction at the junior high schools is
students’ low level of active engagement during classroom activities. The complex
morphological and syntactic structure of Arabic, combined with limited exposure
to authentic language use outside the classroom, creates significant cognitive and
motivational barriers for learners. These challenges highlight the urgent need for
innovative teaching media and strategies that are not only pedagogically sound but also
psychologically engaging. One approach that has shown promise in enhancing student
participation and fostering a more enjoyable learning environment is gamification—
the integration of game-based elements into non-game learning contexts (Khoo et al.,

2023).

Gamification, when grounded in Self-Determination Theory (SDT), offers a
theoretically robust approach to addressing the motivational deficits observed in
traditional Arabic instruction. SDT posits that intrinsic motivation is fostered through
the satisfaction of three basic psychological needs: autonomy (sense of volition and
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choice), competence (sense of effectiveness and mastery), and relatedness (sense
of connection with others) (Ryan & Deci, 2020). Game elements such as adaptive
challenges, immediate feedback, and progress visualisation can potentially satisfy
these needs, thereby enhancing learner engagement. However, critical questions
remain regarding which specific gamification elements most effectively support these
psychological needs in the context of Arabic language learning, and how learners
themselves perceive and respond to gamified assessment approaches. These questions
constitute the theoretical gaps that the present study seeks to address.

In the field of education, gamification has been widely studied and applied across
various disciplines. Game elements such as points, levels, badges, leaderboards, and
instant feedback have been shown to foster both competitive and collaborative learning
environments, thereby increasing student engagement and motivation (Zeybek &
Saygi, 2024). In the context of foreign language learning, gamification has proven
effective in helping students retain vocabulary, understand sentence structures, and
develop listening and speaking skills in a more interactive manner (Oliveira et al.,
2023). Vrcelj et al., (2023) demonstrated that mobile learning-based gamification
systems significantly improve student motivation and learning achievement in language
education. These findings suggest that gamified learning encourages a more student-
centered, adaptive, and responsive learning experience that aligns with diverse learner
needs.

In terms of media development for gamified instruction, Construct 2 offers a practical
and efficient solution for creating interactive HTMLS5-based assessments. Designed
to be accessible to users without advanced programming skills, Construct 2 enables
educators to develop educational games through an intuitive visual interface (L. Li
et al., 2024). Teachers can design game-based learning scenarios that incorporate
evaluative components such as quizzes, simulations, and level-based challenges. A key
advantage of this platform is its ability to produce applications compatible with various
devices, including PCs, tablets, and smartphones (Mazeas et al., 2022).

Despite the growing potential of gamification and platforms like Construct 2 in
education, their application in Arabic language learning—particularly in the form of
gamified assessment—remains limited. This gap is largely due to the lack of evaluation
tools specifically designed to meet the needs of Arabic instruction, considering its
linguistic content, pedagogical approach, and the characteristics of its learners (Rohan
et al., 2021). Yet, assessment plays a critical role in the learning process, serving to
measure learning outcomes, guide instruction, and provide constructive feedback. When
implemented through gamification, assessments can function not only as evaluative
tools but also as engaging and meaningful learning instruments (Oke et al., 2024).

The success of gamified assessment in educational contexts is determined not only by
its technical design or game features, but also by how well it is received and perceived
as effective by students. Learners’ perceptions of the media used in instruction serve
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as a critical indicator of the quality and practical value of educational innovations
(Silic & Lowry, 2020). These perceptions encompass various aspects, including ease
of use, visual appeal, clarity of instructions, and the extent to which the tool supports
content comprehension. Consequently, a valid and reliable instrument is essential for
measuring students’ perceptions of gamified assessments in Arabic language learning.
Prior studies in education have consistently shown that positive student perceptions
of instructional media correlate with improved learning outcomes and greater learner

satisfaction (Schobel et al., 2020).

This study developed a gamified assessment tool using Construct 2, tailored to the
characteristics of Arabic language instruction at the junior secondary school level. The
development process was guided by principles of Arabic pedagogy and incorporated
relevant game elements to ensure alignment with learning objectives. In addition,
a validation process was undertaken for the perception questionnaire to ensure that
the tool was not only technically effective but also psychologically acceptable to its
end users—students (Reyes et al., 2021). The resulting assessment tool is expected to
offer Arabic language teachers an innovative and meaningful alternative for evaluating
student learning, while also contributing to the broader development of technology-
based instruments in language education.

More broadly, the development of this Construct 2-based gamified assessment
addresses the growing need for evaluation tools that are responsive to students” digital
learning styles and the demands of 21st-century education. Within the framework of
the Merdeka Curriculum, which promotes differentiated and character-based learning,
such assessments can enrich Arabic language pedagogy by offering a more enjoyable,
challenging, and motivational approach. By integrating gamification into the assessment
process, students are evaluated not only in terms of cognitive performance but are
also encouraged to become more active, reflective, and autonomous in their learning
(Limantara et al., 2023). Accordingly, this study represents an important step toward
transforming Arabic language assessment into a more innovative, contextualised, and
student-centered experience.

This research has two primary objectives. First, to develop a questionnaire to measure
students’ perceptions of a gamified assessment created with Construct 2 for Arabic
language learning at the junior secondary level. Second, to investigate differences
in perception between a control group (taught using conventional methods) and an
experimental group (taught using the gamified assessment). The instrument developed
through this study is expected to help educators identify the most effective gamification
elements, thereby enhancing student engagement, motivation, and learning outcomes
in Arabic language instruction.
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LITERATURE REVIEW
Gamification in Language Learning

Gamification has emerged as a widely studied pedagogical approach for enhancing
language learning outcomes, with substantial research demonstrating its positive effects
on motivation, engagement, and knowledge retention (Gao, 2021; Guerandel et al.,
2021; Khasawneh et al., 2024; Yoshigami et al., 2019). Game elements such as points,
levels, leaderboards, and reward systems have been shown to create more engaging
learning environments that promote active participation (Min et al., 2025; Reyes et al.,
2021; Shakoor et al., 2025; Wainwright et al., 2020).

However, critical examination of the gamification literature reveals several important
limitations and unresolved tensions. First, empirical evidence suggests that gamification
effects are highly context-dependent and not universally positive (Bovermann &
Bastiaens, 2020). Some studies have found that extrinsic rewards can undermine
intrinsic motivation under certain conditions, particularly when game elements are
perceived as controlling rather than informational (Ryan & Deci, 2020). Second,
implementation challenges related to technological infrastructure, teacher training, and
curriculum integration often limit the practical effectiveness of gamified interventions in
real educational settings (Limantara et al., 2023). Third, cultural differences in gaming
preferences and learning styles may moderate the effectiveness of specific gamification
strategies, yet cross-cultural research in this area remains limited.

Within the specific context of Arabic language learning, gamification research has
predominantly focused on vocabulary acquisition and reading skills, with less attention
to comprehensive language proficiency development. Furthermore, while gamification
can reinforce the four key language skills—listening (istima’), reading (gira’ah), writing
(kitabah), and speaking (kalam)—the mechanisms through which game elements
support different skill domains remain undertheorised. This study addresses these gaps
by examining student perceptions of gamified assessment across multiple dimensions
of the learning experience.

Digital Assessment and Its Role in Learning

Digital assessment technologies have evolved considerably, ranging from traditional
computer-based tests to fully immersive game-based evaluation systems. Research
indicates that game-based assessments can provide immediate feedback, reduce test
anxiety, and measure authentic competencies more effectively than traditional paper-
based formats (AlSaif & Alsenany, 2015). However, critical questions remain regarding
the validity, reliability, and fairness of these innovative assessment approaches.
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For Arabic language learning, digital assessments offer potential advantages including
adaptive difficulty adjustment, multimedia integration, and real-time performance
analytics (Ng & Raghbir, 2021; Sinar et al., 2024). Yet these affordances also
introduce new challenges. Technical complexity may create access barriers for students
with limited digital literacy. Cultural assumptions embedded in game design may
disadvantage learners from non-Western backgrounds. Assessment authenticity
may be compromised if game elements distract from or distort the construct being
measured. These tensions highlight the need for rigorous validation of gamified
assessment instruments that examines not only their psychometric properties but also
their perceived appropriateness and effectiveness from students’ perspectives.

Construct 2 as a Development Platform

Construct 2 represents a category of visual programming environments that enable
educational content creation without requiring extensive coding expertise (Ahsanuddin
et al., 2025; Hestiningsih, 2019). From a theoretical perspective, such platforms
democratise educational technology development by reducing technical barriers,
potentially allowing teachers to become designers of their own digital learning resources.
The platform’s event-based programming logic and drag-and-drop interface align with
constructionist learning principles by enabling iterative design and rapid prototyping.

However, critical evaluation reveals several limitations that warrant consideration.
First, while Construct 2 reduces programming complexity, effective educational game
design still requires substantial pedagogical expertise and multimedia skills that many
teachers lack. Second, the platform’s focus on 2D game development may limit the
sophistication of learning interactions compared to more advanced development
environments. Third, games created with Construct 2 depend on browser compatibility
and device capabilities, potentially creating technical barriers for students with limited
technology access.

Despite these constraints, Construct 2 offers practical advantages for educational
research, particularly its capacity for rapid development and cross-platform deployment
(Mazeas et al., 2022). Critically, however, empirical research validating Construct
2-based educational applications remain limited, especially for language learning
contexts. This study addresses this gap by developing and validating a gamified
assessment instrument using Construct 2, thereby contributing both a practical tool
and empirical evidence regarding the platform’s pedagogical potential for Arabic
language education.

Gamified Assessment in Arabic Language Learning

Emerging research suggests that game-based evaluation can reduce anxiety and enhance
engagement in Arabic language learning contexts (Hesham et al., 2024). Interactive
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quiz formats have demonstrated effectiveness in improving vocabulary retention and
reading comprehension (Baso, 2022; Roumei & Feng, 2012). However, several critical
gaps limit the field’s theoretical and practical advancement.

First, most existing studies have examined gamification effects on learning outcomes
without systematically investigating student perceptions of gamified assessment—a
significant oversight given that learner acceptance strongly predicts technology adoption
and sustained engagement (Rohan et al., 2021). Second, the theoretical mechanisms
through which gamification influences Arabic learning remain underspecified, with
limited integration of motivation theory or cognitive science frameworks. Third,
methodological limitations including small sample sizes, short intervention periods,
and lack of validated measurement instruments constrain the generalisability and
interpretability of existing findings.

Most critically, no previous research has developed and validated a psychometrically
sound instrument for measuring student perceptions of gamified assessment specifically
designed for Arabic language learning contexts. This represents a fundamental gap,
as the development of such an instrument is prerequisite for systematic evaluation
of gamification effectiveness across different implementations, populations, and
instructional contexts. The present study addresses this gap by developing and validating
the Gamified Assessment in Arabic Learning Questionnaire (GA-ALQ), thereby
providing both a practical evaluation tool and theoretical insights into the dimensional
structure of student perceptions of gamified assessment.

Validation of Educational Media

Establishing validation routines for technology-enhanced assessments is indispensable
to safeguard instrument integrity (Muzdalifah et al., 2021; Rohman, 2019). Drawing
from Ma and Feng (2021), the multidimensional nature of validity can be disaggregated
into content validity (degree of conformity with specified learning content), construct
validity (degree of correspondence between measurement indicators and articulated
competencies), and face validity (intuitive usability and intelligibility for intended
examinees). Within the present study, engagement of bilingual Arabic linguists,
systematic input from multimedia-design specialists, and iterative trial deployments
with target learners collectively furnish converging evidence, thereby enhancing the
psychometric robustness and pedagogical appropriateness of the instrument.

METHODOLOGY

To achieve the research objectives, we developed a questionnaire titled the Gamified

Assessment in Arabic Learning Questionnaire (GA-ALQ). The development process
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followed a systematic approach comprising four key stages, consistent with established
procedures for educational instrument development (Magistretti et al., 2020).

Stage 1: Initial Item Development

Item development began with an in-depth literature review on gamification in education
and Arabic language learning. Using keywords such as “gamification in education,”
“Arabic language learning,” and “interactive assessment,” we searched indexed
educational journals. The first author conducted thematic coding of relevant literature
to identify key dimensions underlying students’ perceptions of gamified assessment.
This process initially yielded three dimensions: interactivity (the assessment’s ability
to engage students actively), user interface (visual design and ease of navigation), and
learning motivation (the impact of the assessment on students’ learning interest). The
coding was validated through discussions with two co-authors to ensure consistency
and accuracy.

To further refine these dimensions, we conducted an open-ended survey with 10 junior
high school students enrolled in Arabic classes. Students were asked: “What do you
expect from a game-based assessment to support your Arabic language learning?”
Respondents provided free-form responses about the assessment features they
considered important.

Qualitative Data Analysis Framework

The open-ended responses were analysed. The coding process involved three stages
(Schiittpelz-Brauns et al., 2020):

1. Initial Coding (First Cycle): All 10 student responses were transcribed
verbatim, the first author conducted line-by-line open coding to identify
initial concepts, a total of 47 preliminary codes were generated (e.g., “wants

instant results,” “needs visual appeal,” “prefers game-like challenges”).

2. Axial Coding (Second Cycle): Preliminary codes were grouped into higher-
order categories based on conceptual similarity, five preliminary themes
emerged: Interactivity, Visual Design, Immediate Feedback, Motivational
Elements, and Ease of Use, two independent coders (co-authors) reviewed
the coding, with inter-coder agreement of 89% (Cohen’s kappa = 0.84).

3. Selective Coding (Final Integration): The five preliminary themes were refined
into four final dimensions through discussion with three Arabic language
teachers, visual Design and Ease of Use were merged into “User Interface”,
immediate Feedback emerged as a distinct fourth dimension (mentioned
by 8/10 students, final dimensions: (i) Interactivity, (ii) User Interface, (iii)
Feedback, (iv) Learning Motivation.
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Table 1. Coding framework from student open-ended responses

Final dimension Preliminary codes Example student quote Frequency
(n=10)
Interactivity Active participation; I want to directly try 9
Game challenges; Direct questions, not just read
engagement; Can try
multiple times
User Interface Visual appeal; Easy The display should be 7
navigation; Clear layout; attractive so I don’t get
Attractive colours bored
Feedback Instant results; Know Immediately know if 8
mistakes immediately; Get  answer is right or wrong
correction; See score right
away
Learning More interested; Want Become more enthusiastic 10
motivation to keep learning; Feel about learning Arabic

challenged; More
enthusiastic

This systematic coding process ensured that the four dimensions were grounded in
students” actual expectations rather than solely derived from literature, enhancing the
ecological validity of the instrument. These four dimensions were subsequently validated
by three Arabic language teachers to ensure their relevance to the instructional context.

Based on this process, we developed an initial pool of 20 questionnaire items: 6 items
for interactivity, 5 for user interface, 5 for learning motivation, and 4 for feedback.
Each item used a five-point Likert scale (1 = strongly disagree, 5 = strongly agree),
following recommendations by Yamashita (2022) for measuring affective dimensions
in education.

Stage 2: Content Validity Evaluation

Content validity was assessed to ensure that each item accurately reflected its intended
dimension and aligned with the research objectives. A panel of five experts—three
specialists in Arabic language education and two in gamification—along with three
experienced Arabic teachers, evaluated the 20-item draft. Panel members were asked
to rate each item using two response options: agree (with suggestions for revision, if
needed) or disagree (item to be deleted). Agreement rates were calculated, and items
with less than 80% agreement were excluded from the final instrument (Naye et al.,
2022).

The evaluation led to the removal of 3 items from interactivity, 2 from user interface,
and 3 from learning motivation due to redundancy or lack of specificity. For example,
the item “Gamified assessment helps me learn faster” was removed for being too general
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and overlapping with other items in the learning motivation dimension. Following
these revisions, the questionnaire was reduced to 12 items: 3 items each for interactivity
(INT1-3), user interface (UI1-3), feedback (FB1-3), and learning motivation (ML1-
3).

Stage 3: Factorial Validity and Internal Reliability Testing

Preliminary analyses involved descriptive statistics (means and standard deviations) and
Pearson product-moment correlations between individual items and total scores. Items
with significant correlations (p < 0.05) and coefficients below 0.80 were retained to
avoid multicollinearity (Lehmann & Vogt, 2024).

Exploratory Factor Analysis (EFA) was conducted using Principal Components Analysis
(PCA) with varimax rotation and Kaiser normalization to identify the underlying factor
structure. Items with factor loadings below 0.50 or cross-loadings (loading on two or
more factors) were removed (Park, 2023). Eigenvalues greater than 1.00 were used to
determine the number of retained factors. Subsequently, Confirmatory Factor Analysis
(CFA) was performed to test the model fit derived from the EFA using maximum
likelihood estimation. Fit indices included: X?/df < 3.00 (Hair et al., 2020), SRMR
< 0.06, RMSEA < 0.08 (Hooper et al., 2008), and CFI, GFI, NFI, and TLI = 0.90
(Alavi et al., 2020a).

Internal reliability was assessed using Cronbach’s alpha (M= 0.60), Construct Reliability
(CR 2 0.70), and Average Variance Extracted (AVE 2 0.50) (Hair, 2010). Concurrent
validity was examined through correlations between each dimension and the total
score, with correlation coefficients (r) below 0.80 indicating adequate dimensional

independence (Lai, 2021).

The study sample consisted of 60 junior high school students from SMP Darul Faqih,
Indonesia, all of whom were enrolled in Arabic language classes, yielding a 100%
response rate. The sample was evenly split: 30 students (15 control, 15 experimental)
for EFA, and 30 students (15 control, 15 experimental) for CFA. While this sample
size meets minimum requirements for exploratory analysis, we acknowledge that it
falls below optimal recommendations for CFA, which typically require 100 to 200
participants for stable parameter estimates (Marsh et al., 2020).

This limitation must be explicitly recognised. The relatively small sample size,
particularly for CFA (n = 30), increases the risk of parameter estimation instability and
limits the generalisability of our findings. Confidence intervals for model parameters
are likely wider than they would be with larger samples, and the risk of Type II error
(failing to detect true misspecifications) is elevated. Furthermore, model fit indices in
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small samples can be unreliable, potentially producing either overly optimistic or overly
pessimistic assessments of model adequacy.

Despite these limitations, several factors support the provisional validity of our
approach. First, this study represents an initial instrument development effort, with
the expectation that subsequent validation with larger samples will be necessary before
widespread application. Second, our KIMO value of 0.78 indicates adequate sampling
adequacy for factor analysis, suggesting that the correlation matrix is appropriate for
factoring despite sample size constraints. Third, the consistency between EFA and
CFA results provides converging evidence for the four-factor structure. Nevertheless,
readers should interpret findings cautiously, recognising that replication with larger,
more diverse samples is essential for establishing the instrument’s robustness and

generalisability.

Post-hoc power analysis using Monte Carlo simulation (1,000 replications) indicated
that our sample size provided adequate power (= .80) to detect large effects (d = 0.80)
but insufficient power (< .60) to detect small to medium effects (d < 0.50). This suggests
that null findings should be interpreted with particular caution, as they may reflect
inadequate statistical power rather than true absence of effects.

Content validity evaluation involved systematic documentation procedures to ensure
replicability. Each expert received a validation form containing: operational definitions
of the four dimensions, the complete item pool with accompanying rating scales,
structured evaluation criteria (clarity, relevance, representativeness), and space for
qualitative feedback and revision suggestions.

Inter-rater agreement was calculated using Fleiss’ kappa for multiple raters, yielding «
=0.76 (95% CI [0.68, 0.84]), indicating substantial agreement. Items with agreement
rates below 80% across expert panels were flagged for revision or removal. For example,
the item “Gamified assessment helps me learn faster” received only 62.5% agreement (5
of 8 experts), with qualitative feedback noting that it was “too general” and “confounds
speed with quality of learning.” This item was consequently removed from the final
instrument. All expert evaluation forms and inter-rater reliability calculations are
available in supplementary materials to enable full replication of the validation process.

Stage 4: Analysis of Student Perceptions

To assess differences in students’ perceptions of gamified assessment, total scores and
subscale scores were compared between the control and experimental groups using
one-way ANOVA. This analysis aimed to determine whether the gamified assessment
had a statistically significant effect on student perceptions compared to conventional
methods.

681



Mohammad Absanuddin et al.

RESULTS

The mean scores of individual GA-ALQ items ranged from 3.02 to 4.25, with standard
deviations between 0.72 and 1.12. Item—total correlations ranged from 0.38 to 0.74, all
falling within the moderate range and below the multicollinearity threshold of 0.80. No
item deviated more than 2.5 standard deviations from the mean. Therefore, all 12 items
were retained for further analysis.

Exploratory Factor Analysis

The Kaiser-Meyer—Olkin (KMO) measure of sampling adequacy was 0.78, indicating
that the sample was suitable for factor analysis. Bartlett’s test of sphericity was
significant, X2(66) = 892.4, p = 0.000, confirming the presence of sufficient correlations
among variables and multivariate normality. EFA identified four distinct dimensions—
interactivity, user interface, feedback, and learning motivation—comprising all 12
items and explaining 66.8% of the total variance. All items exhibited factor loadings
above 0.50, with no evidence of cross-loading. As a result, no items were excluded from
the model.

The EFA results for the 12 GA-ALQ items revealed a clear factor structure distributed
across four main dimensions: Interactivity, User Interface, Feedback, and Learning
Motivation. Only factor loadings above 0.50 are reported. The Interactivity (INT)
dimension included three items: INT1 (0.762), INT2 (0.789), and INT3 (0.715),
with communalities of 0.712, 0.724, and 0.658, respectively, indicating strong internal
consistency. The User Interface (UI) dimension comprised UI1 (0.698), UI2 (0.724),
and UI3 (0.701), with communalities of 0.632, 0.678, and 0.645. The Feedback (FB)
dimension included two items: FB1 (0.831) and FB2 (0.865), with communalities
of 0.792 and 0.821. The Learning Motivation (ML) dimension contained ML1
(0.882), ML2 (0.856), and ML3 (0.819), with communalities of 0.845, 0.812, and
0.789, respectively, indicating a strong contribution to the overall factor structure. The
eigenvalues for each factor were 5.892,1.923, 1.584, and 1.112, respectively, accounting
for a cumulative variance of 66.8%, which suggests that the four-factor model explains
the majority of variance in the data. Overall, the EFA results indicate a robust and well-
structured model, supporting the factorial validity of the instrument and the underlying
dimensional structure of students’ perceptions of gamified assessment.
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Table 2. Exploratory factor analysis of 12 items

Dimensions Component Communality
1 2 3 4

Interactivity
INT 1 0.762 0.712
INT 2 0.789 0.724
INT 3 0.715 0.658
User Interface
Ul1l 0.698 0.632
Ul 2 0.724 0.678
Ul3 0.701 0.645
Feedback
FB1 0.831 0.792
FB2 0.865 0.821
FB3 0.794 0.763
Learning Motivation
ML 1 0.882 0.845
ML 2 0.856 0.812
ML 3 0.819 0.789
Eigenvalue 5.892 1.923 1.584 1.112
% of variance 36.825  12.019  9.900 7.056
Cumulative % 36.825 48.844 58.744  66.800

Notes: Only factor loadings greater than .50 are reported. INT = Interactivity, UI = User Interface, FB =
Feedback, ML = Learning Motivation.

Confirmatory Factor Analysis

Confirmatory Factor Analysis (CFA) using a correlated-factor model (Figure 1a) was
conducted to evaluate the 12 questionnaire items (Appendix A) identified through EFA.
The results indicated a strong model fit, with X*/df = 2.098, RMSEA = 0.042, SRMR
= 0.069, CFI = 0.952, GFI = 0.927, NFI = 0.914, and TLI = 0.938. A hierarchical
model (Figure 1b) yielded similarly acceptable fit indices: X*/df = 2.132, RMSEA =
0.045, SRMR = 0.070, CFI = 0.950, GFI = 0.924, NFI = 0.912, and TLI = 0.936. All
standardised regression weights (1) were greater than 0.50 and statistically significant
(p < 0.05). Among the four dimensions, Learning Motivation had the strongest path
coefficient (0.92, p < 0.001), while User Interface had the lowest (0.60, p > 0.05),
suggesting that although all dimensions contributed meaningfully to the construct,
their relative impact varied.
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Figure 1. Confirmatory Factor Analysis based on 12 items and four dimensions:
(a) Correlated-factor motﬁzl (b) Hierarchical model. GA = Gamified
Assessment; INT = Interact1v1ty, UI = User Interface; FB = Feedback; ML
= Learning Motivation.

In the correlated-factor model (Figure 1a), the Gamified Assessment (GA) dimension
demonstrated strong correlations with its associated items: GA1 (0.75), GA2 (0.71),
and GA3 (0.56). Inter-item correlations were also high—GA1-GA2 (0.88), GAl-
GA3 (0.72), and GA2-GA3 (0.56)—with consistently low measurement errors (e5 to
¢6), indicating strong internal consistency. The hierarchical model (Figure 1b) reflected
a structured relationship in which the INT, UI, and FB dimensions contributed to
a second-order latent factor. INT showed high loadings on INT1 (0.71) and INT2
(0.63), Ul loaded strongly on UI1 (0.68), and FB on FB1 (0.31). The ML dimension
was supported by ML1 (0.71) and ML2 (0.88). Correlations between dimensions
ranged from 0.50 to 0.76. Item-level correlations in the hierarchical model were also
substantial, such as GA1-INT2 (0.83) and INT2-UI2 (0.71), and measurement
errors (el to e6) remained consistently low. These results indicate that both models
demonstrate acceptable fit, though the hierarchical model provides a more organised
structure in which dimensions are interrelated under a higher-order factor.

Based on the values of Cronbach’s alpha (), Composite Reliability (CR), Average
Variance Extracted (AVE), and inter-dimensional correlations (p), the instrument
demonstrates strong reliability and convergent validity. For the Interactivity
dimension, a = 0.672, CR = 0.811, and AVE = 0.80, indicating good reliability and

strong convergent validity, with an inter-dimensional correlation (p) of 0.81. The User
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Interface dimension showed a = 0.645, CR = 0.782, and AVE = 0.76, with p = 0.78,
suggesting adequate internal consistency, albeit slightly below the ideal threshold for
a. The Feedback dimension demonstrated excellent psychometric properties, with o =
0.802, CR =0.849, AVE =0.89, and p = 0.88, indicating high reliability and convergent
validity. The Learning Motivation dimension performed the best, with a = 0.890, CR
= 0.862, and AVE = 0.90, and a correlation coefficient of p = 0.89. Overall, the total
instrument yielded o = 0.873, CR = 0.873, and AVE = 0.90, with p = 0.90, confirming
that the overall model possesses high internal consistency and convergent validity, thus
supporting the robustness of the construct assessed in this study.

Table 3. CR, AVE, and « of 12 items and 4 dimensions of the gamified assessment

Dimension Criteria
A CR AVE o

Interactivity
INT 1 0.672
INT 2 0.811 0.80 0.49 0.81
INT 3 0.729
User Interface
Ul1l 0.645
Ul 2 0.782 0.76 0.46 0.78
Ul3 0.710
Feedback
FB1 0.802
FB2 0.849 0.89 0.70 0.88
FB3 0.873
Learning motivation
ML 1 0.890
ML 2 0.862 0.90 0.72 0.89
ML 3 0.828
Total 0.90

Table 4. Concurrent validity

Dimensions
1 2 3 4
Dimension 1 1
Dimension 2 0.412** 1
Dimension 3 0.428"* 0.645™ 1
Dimension 4 0.395** 0.552** 0.467* 1
Note: p < 0.01
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The analysis of concurrent validity for the four identified dimensions revealed a
correlation matrix indicating statistically significant relationships among dimensions at
the p < 0.01 level. Dimension 1 showed moderate but significant positive correlations
with Dimension 2 (0.412), Dimension 3 (0.428), and Dimension 4 (0.395), suggesting
consistent interrelations. Dimension 2 demonstrated stronger correlations with
Dimension 3 (0.645) and Dimension 4 (0.552), indicating higher consistency with
the other dimensions in the context of concurrent validity. Dimension 3 was also
significantly correlated with Dimension 4 (0.467), reflecting a solid interconnection
among constructs. The diagonal values of 1.00 represent perfect internal validity within
each dimension. Collectively, the significant inter-dimensional correlations (all p <
0.01) support the conclusion that the four dimensions are meaningfully related and
reinforce one another, confirming that the construct under investigation possesses
adequate concurrent validity within the framework of this study.

Table 5. Means (SD) GA-ALQ scores by group

Dimension Total Control Experiment F ?

Total 3.78 (0.62) 3.65 (0.64) 3.91 (0.59) 5.128 0.027*
INT 3.45 (0.80) 3.30 (0.77) 3.60 (0.82) 4.872 0.031*
Ul 3.28 (0.75) 3.25(0.73) 3.31(0.78) 0.092 0.762
FB 4.05 (0.70) 3.90 (0.72) 4.20 (0.67) 6.214 0.015*
ML 4.10 (0.68) 3.95 (0.70) 4.25 (0.65) 7.109 0.010™*

Notes: **p < 0.01, *p < 0.05, INT = Interactivity, UI = User Interface, FB = Feedback, ML = Learning
Motivation

An analysis of means and standard deviations (SD) was conducted to compare GA-
ALQ_scores between the total sample, control group, and experimental group across
four dimensions. Statistical comparisons were performed using F-tests, with significance
evaluated at the p < 0.01 and p < 0.05 levels. The overall mean GA-ALQ_score was
3.78 (SD = 0.62), with the control group scoring 3.65 (SD = 0.64) and the experimental
group scoring 3.91 (SD = 0.59). This difference was statistically significant, F(1, N) =
5.128, p = 0.027. For the INT (Interactivity) dimension, the total mean was 3.45 (SD
= 0.80), with the control group at 3.30 (SD = 0.77) and the experimental group at
3.60 (SD = 0.82). The difference approached significance, F = 4.872, p = 0.031. The
UI (User Interface) dimension yielded a total mean of 3.28 (SD = 0.75), with scores
of 3.25 (SD = 0.73) in the control group and 3.31 (SD = 0.78) in the experimental
group. No statistically significant difference was found, F = 0.092, p = 0.762. For
the FB (Feedback) dimension, the total mean score was 4.05 (SD = 0.70), with the
control group at 3.90 (SD = 0.72) and the experimental group at 4.20 (SD = 0.67).
This difference was statistically significant, F = 6.214, p = 0.015. In the ML (Learning
Motivation) dimension, the total mean was 4.10 (SD = 0.68), with the control group
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scoring 3.95 (SD = 0.70) and the experimental group scoring 4.25 (SD = 0.65). This
difference was also statistically significant, I = 7.109, p = 0.010.

This study confirms that the gamified assessment (GA-ALQ) has a robust factor
structure, with four main dimensions—Interactivity, User Interface, Feedback, and
Learning Motivation—explaining 66.8% of the data variance (Table 2). Further CFA
validated this structure with excellent goodness-of-fit (y*/df = 2.098, RMSEA =
0.042, CFI = 0.952 for the correlated model; Table 3), indicating that the GA-ALQ_
questionnaire is both reliable (o = 0.90, CR = 0.873) and valid (AVE = 0.90). The
Learning Motivation dimension showed the strongest contribution (1 =0.92, p < 0.001),
followed by Feedback, demonstrating that gamification elements such as immediate
feedback and intrinsic motivation are crucial in enhancing student engagement. Group
comparisons between the control and experimental groups (Table 5) revealed that the
gamification intervention significantly improved scores in the Feedback (p = 0.015)
and Learning Motivation (p = 0.010) dimensions, with the experimental group scoring
higher on average (4.20 and 4.25) than the control group (3.90 and 3.95). These
findings reinforce that gamified assessment is effective in enhancing motivation and
feedback, although the User Interface did not show significant differences (p = 0.762),
possibly due to a sub-optimised interface design. Overall, this study contributes to the
development of a valid gamification measurement tool and highlights the importance
of feedback and motivation in gamification-based learning contexts. Because of the
limited sample size, these findings are more relevant within the experimental context of
this study and cannot be generalised to the broader population without further research
involving a larger and more representative sample.

The contribution of this study lies in the validation of the GA-ALQ _questionnaire as a

reliable instrument for evaluating gamified assessment, with practical implications for

educational developers to focus on feedback and motivation elements. Theoretically,

these findings support self-determination theory (Deci & Ryan, 2000) by demonstrating

that relevant feedback and interactivity enhance students’ intrinsic motivation.
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Figure 2. Average dimension scores by group
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DISCUSSION

This study represents an early effort to develop and validate a questionnaire to measure
students’ perceptions of gamified assessment in Arabic language learning at the junior
high school level in Indonesia, using Construct 2 as the development platform. The
research is based on the belief that understanding how students perceive gamified
assessment is essential for designing more effective and engaging learning experiences.
Before choosing any learning strategies or assessment tools, teachers need to know
how students respond to them. The resulting instrument, the Gamified Assessment in
Arabic Learning Questionnaire (GA-ALQ), has shown strong validity and reliability
in capturing key aspects of students’ perceptions.

Validity and Reliability of the Questionnaire

The GA-ALQ_went through a thorough process to test its validity and reliability.
Although the sample size (60 students) was relatively small compared to
recommendations in other studies (which often suggest 100-200 participants for
stronger model stability) (Marsh et al., 2020), it met the minimum requirements
for both Exploratory Factor Analysis (EFA) and Confirmatory Factor Analysis
(CFA). Despite this, the Kaiser-Meyer-Olkin (KMO) value of 0.78 falls within the
“good” range (0.70-0.80), as recommended by Alavi et al. (2020b), and the result of
Bartlett’s Test of Sphericity (p = 0.000) indicates that the sample correlation matrix
is suitable for factor analysis. The total variance explained reached 66.8%, exceeding
the recommended minimum threshold of 60% (Tavakol & Wetzel, 2020). All factor
loadings were above 0.50, meeting the criterion for meaningful interpretation (van Zyl
& ten Klooster (2022). Confirmatory Factor Analysis (CFA) further demonstrated
excellent model fit for both the correlated and hierarchical models. Fit indices such as
the Comparative Fit Index (CFI) and Tucker-Lewis Index (TLI) likely approached or
exceeded the 0.90 benchmark, while the Root Mean Square Error of Approximation
(RMSEA) remained below 0.08 (Shi & Maydeu-Olivares, 2020). These findings
suggest that the four dimensions—interactivity, user interface, feedback, and learning
motivation—are interrelated yet distinct, supporting a robust conceptualisation of the
Gamified Assessment construct.

The internal reliability of the questionnaire was also strong. Cronbach’s alpha reached
0.90, well above the commonly accepted threshold of 0.70 (Hayes & Coutts, 2020).
Composite Reliability (CR) values were all 2 0.76, satisfying the minimum standard of
0.70 (Goodboy & Martin, 2020). The Average Variance Extracted (AVE) values were
2 0.46, approaching the conventional 0.50 cutoff (Kline et al., 2020). Although the
AVE for the user interface dimension was slightly below 0.50, it remains acceptable
given the sufficiently high CR, aligning with more flexible interpretations that permit
lower AVE when composite reliability is strong (Cuzzocrea et al., 2020).
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The moderate intercorrelations among the dimensions, ranging from 0.395 to
0.645, suggest that the dimensions are distinct yet mutually reinforcing in capturing
students’ perceptions—consistent with a multidimensional approach to psychometric
measurement (Ruggeri et al., 2020). These correlation values indicate that each
dimension contributes uniquely to the overall construct, while also highlighting the
coherence among gamification elements. This finding aligns with recent research by
Jaramillo-Mediavilla et al. (2024), which showed that gamification elements such as
interactivity and feedback have a synergistic relationship with learning motivation. The
questionnaire can be used either in its entirety to obtain a comprehensive view of students’
perceptions or by analysing each dimension independently for more focused insights.
However, strong recommendations support the full-scale application to ensure greater
accuracy and consistency with the original psychometric design (Garofalo et al., 2021).
This approach is also supported by recent findings from Raykov and Bluemke (2021),
who emphasise the importance of holistic instrument use in evaluating educational
technologies to minimise measurement bias.

Furthermore, the construct validity of this questionnaire is reinforced by its theoretical
alignment with the educational gamification framework. Interactivity and feedback,
which demonstrated high factor loadings, represent key elements shown to enhance
student engagement (Bovermann & Bastiaens, 2020). Learning motivation, which
contributed the most to the construct, underscores gamification’s impact on intrinsic
motivation, consistent with the Self-Determination Theory (Ryan & Deci, 2020).
Although the user interface dimension showed the weakest path coefficient, it remains
relevant—as intuitive visual design can support learning experiences, particularly in
digital environments like Construct 2 (Ryan et al., 2021). Despite the limited sample
size, this questionnaire provides a solid foundation for developing gamified assessments.
Future studies could extend the validation with larger samples and incorporate
advanced technologies, such as Al (Artificial Intelligence)-based analysis, to enhance
measurement precision (Bao et al., 2023).

Analysis of User Interface Dimension Findings

The User Interface (UI) dimension demonstrated the weakest path coefficient in our
analysis and showed no significant difference between control and experimental groups
(F =0.092, p = 0.762). This finding requires critical examination, as it contradicts
expectations from user experience design literature suggesting that interface quality
significantly impacts user satisfaction and technology acceptance (Ortiz-Crespo et al.,

2021).

Several theoretical explanations may account for this unexpected finding. First, from a
cognitive load perspective, when students are primarily focused on mastering complex
Arabic language content, they may allocate limited attentional resources to evaluating
aesthetic interface features. Functional affordances that directly support learning tasks
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(interactivity, feedback) may become more salient than purely visual design elements.
This interpretation aligns with Barana, Marchisio, and Sacchet’s (Barana et al., 2021)
finding that in educational contexts, interface functionality often trumps aesthetic

appeal.

Second, cultural design preferences may moderate the relationship between Ul quality
and user perception. The visual design conventions employed in our Construct
2-based assessment reflected Western game design standards, which may not align
with Indonesian students’ aesthetic preferences or cultural expectations for educational
materials. Cross-cultural interface design research has consistently demonstrated that
visual preferences, color symbolism, and layout conventions vary significantly across
cultures (Clinton-Lisell et al., 2023), yet our design process did not incorporate
culturally-specific design principles.

Finally, the measurement model itself may be problematic. The UI dimension showed
the lowest AVE (0.46), suggesting that our three UI items may not adequately capture
the construct. Alternative conceptualisations of interface quality—incorporating
dimensions such as aesthetic appeal, navigational efficiency, information architecture,
and responsiveness—might reveal different patterns. Future research should develop
more comprehensive Ul measurement models informed by human-computer
interaction theory. These contradictions between theoretical expectations and empirical
findings highlight the complexity of technology-enhanced learning evaluation. Rather
than dismissing the null finding, researchers should view it as theoretically informative,
suggesting that relationships between interface design and learning experience may be
more contextually contingent and multidimensional than currently conceptualised.

Items and Domains of the Questionnaire

The Gamified Assessment in Arabic Learning Questionnaire (GA-ALQ) comprises
four core dimensions—interactivity, user interface, feedback, and learning motivation—
which collectively reflect key gamification elements in educational contexts, specifically
within Arabic language learning at the junior high school level in Indonesia. The
interactivity dimension captures students’ active engagement through features such as
challenges, levels, and direct interaction. This is supported by Hailikari et al. (2022),
who found that such game mechanics significantly enhance student involvement.
Integrating these features into assessments built on platforms like Construct 2 allows for
dynamic student participation, aligning with contemporary gamification strategies that
emphasize contextual engagement (Pedro et al., 2020). The user interface dimension,
encompassing visual design, layout, and navigation, plays a crucial role in ensuring
a seamless and enjoyable user experience. This is echoed in gamified assessment
development guidelines by Ohlms et al., (2024). However, findings from this study
show that this dimension had the lowest path coefficient—possibly because students
prioritize functionality over visual aesthetics. A similar pattern was observed in a recent
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study by J. Li et al. (2024), which noted that when interactive elements dominate,
interface design tends to be perceived as secondary.

The instant feedback dimension, which provides students with immediate input on
their performance, represents a core element of gamification that helps learners identify
both their strengths and areas for improvement (Barends et al., 2022). Within the
gamified assessment developed using Construct 2, this feedback mechanism supports
adaptive learning, consistent with data-driven learning approaches (Maraza-Quispe,
2024). The learning motivation dimension, which yielded the highest path coefficient
in the analysis, underscores the significant impact of gamified assessments on students’
interest, persistence, and intrinsic motivation in learning Arabic (Nicholson, 2015).
This finding aligns with the Self-Determination Theory framework by Ryan and Deci
(2020), which posits that intrinsic motivation can be enhanced through gamification
elements such as rewards and progression—a conclusion further supported by Alzubi
and Nazim (2024) and recent studies examining the influence of gamification on
cognitive engagement (Meulenbroeks et al., 2024).

As the most influential dimension within the overall construct, learning motivation
highlights the centrality of intrinsic motivation in educational gamification, reinforcing
its role as a key predictor of successful game-based learning outcomes (Chen &
Tu, 2021). In contrast, the user interface dimension demonstrated the lowest path
coefficient, suggesting that students prioritise interactive and feedback-driven
components that directly influence their learning experience over purely aesthetic
features (Barana et al., 2021). In digital learning environments, functional interactivity
tends to be more valued than graphical design (Clinton-Lisell et al., 2023), especially
in subjects such as Arabic that demand intensive practice. Consequently, for Arabic
language learning contexts, gamified assessments should prioritise enhancements in
interactivity and feedback mechanisms, while still considering basic improvements in
user interface design to ensure an optimal user experience (Jadskd et al., 2022)

Student Perceptions

ANOVA results revealed significant differences in students’ perceptions of the
gamified assessment, with the experimental group reporting more favourable views of
interactivity, feedback, and learning motivation dimensions compared to the control
group. Gamification has been shown to enhance student engagement and motivation
through game elements such as challenges, points, and levels (Rivera & Garden, 2021).
Statistically significant F-values for interactivity (F = 4.872, p = 0.031), feedback (F
= 6.214, p = 0.015), and learning motivation (F = 7.109, p = 0.010) indicate that the
gamified intervention had a meaningful impact on students’ active engagement and
interest in Arabic learning. On the other hand, the absence of a significant difference
in the user interface dimension (F = 0.092, p = 0.762) suggests that visual features such
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as layout and graphic design exert minimal influence on student perception compared
to more functional interactive elements (Chen & Twu, 2021).

Game elements like simulation and instant feedback can transform classroom dynamics
into more interactive and engaging experiences (Govender & Arnedo-Moreno, 2021).
Gamification technologies, such as the one employed in this study, have the potential
to improve content retention by up to 20% over traditional methods, particularly in
linguistically complex subjects like Arabic. These findings underscore the transformative
potential of gamified assessments in Arabic language instruction, particularly through
the reinforcement of interactivity and motivation (Ritonga et al., 2023). To maximise
impact, however, user interface design must be improved through User-Centered
Design (UCD) principles that take student preferences into account—such as the
use of high-contrast colors or more intuitive navigation features (Ortiz-Crespo et al.,
2021). Moreover, the integration of learning analytics can support real-time monitoring
of student perceptions, allowing for personalised content adjustments (Guzmdn-
Valenzuela et al., 2021). Future research should explore the relationship between these
perceptions and measurable learning outcomes—such as vocabulary acquisition or
grammatical proficiency—while also incorporating demographic variables like age or
prior technology experience to enrich the analysis.

Limitations

This study has several significant limitations that need to be considered critically.
First, the small sample size (7 = 60, with 30 students for EFA and 30 for CFA) falls
below the ideal recommendations for CFA (100-200 participants), increasing the risk
of parameter instability, such as large standard errors or potential overfitting (Kline,
2015). Although the EFA indicated data adequacy (KMO = 0.78) and the simplicity
of the model (12 items, 4 dimensions) helped reduce risk, the CFA results should be
interpreted with caution. The generalisability of the findings is limited to the context of
students at SMP Darul Faqih Indonesia and the Construct 2 platform; therefore, further
validation with larger and more diverse samples is required. Second, this study did not
account for other variables, such as students’ initial proficiency levels or technological
experience, which may influence perceptions. Third, the relationship between students’
perceptions and learning outcomes (e.g., vocabulary mastery or grammar acquisition)
was not examined, limiting the practical implications. Fourth, the weak influence of
the User Interface dimension indicates shortcomings in platform design, which were
not analysed in depth in this study. Future research should address these limitations
by employing larger samples, analysing additional variables, and improving interface

design.
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Implications and Future Research

The GA-ALQ_questionnaire provides a strong foundation for evaluating gamified
assessment in Arabic language learning, with significant theoretical and pedagogical
implications. Theoretically, this study reinforces Self-Determination Theory (Ryan &
Deci, 2020) by demonstrating that gamification elements such as instant feedback and
interactivity enhance students’ intrinsic motivation. The findings also contribute to the
educational gamification literature by validating a multidimensional measurement tool
that encompasses interactivity, feedback, and motivation, while highlighting interface
design weaknesses as an area requiring further attention. Pedagogically, educators can
use this questionnaire to evaluate the effectiveness of gamified assessments and optimise
instructional design, for example, by prioritising instant feedback and interactive
challenges. Specific recommendations include adopting User-Centered Design to
improve the interface, such as simplifying navigation or adding visually engaging
elements for junior high school students (Ortiz-Crespo et al., 2021). The integration
of learning analytics can also be employed to monitor student perceptions in real time,
enabling content personalisation (Guzmdan-Valenzuela et al., 2021).

Future research is recommended to: (1) revalidate the GA-ALQ_questionnaire with
larger and more diverse samples; (2) explore the relationship between student perceptions
and learning outcomes, such as vocabulary mastery or grammar acquisition; (3) examine
the influence of demographic variables such as age or technological experience; and (4)
develop more responsive interface designs using a User-Centred Design approach to
address the weaknesses of the User Interface dimension. Integrating gamification with
conventional methods may create a more effective hybrid approach, while maintaining
a strong emphasis on interactivity and feedback.

CONCLUSION

This study successfully developed and validated the Gamified Assessment in Arabic
Learning Questionnaire (GA-ALQ) to measure students’ perceptions of gamified
assessment in Arabic language instruction at the junior high school level in Indonesia.
The questionnaire comprises four core dimensions—Interactivity, User Interface,
Feedback, and Learning Motivation—which were confirmed to be both valid and
reliable through rigorous statistical analysis. However, several critical limitations must
be acknowledged that constrain the generalisability and interpretability of our findings.
Most significantly, the small sample size (7 = 60, with only 30 for CFA) falls below
optimal standards for confirmatory factor analysis, increasing the risk of parameter
instability and limiting statistical power. Findings should therefore be considered
preliminary, requiring replication with substantially larger and more diverse samples
before the instrument can be confidently applied in high-stakes contexts.
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Exploratory Factor Analysis (EFA) indicated that these four dimensions explained
66.8% of the total variance, with factor loadings exceeding 0.50. CFA further supported
the model’s adequacy, showing strong fit indices (X?/df < 2.5, RMSEA < 0.08, CFI »
0.90). Internal reliability was excellent, with a Cronbach’s alpha of 0.90, CR 2 0.76, and
AVE 2 0.46, although the AVE for the User Interface dimension fell slightly below
the ideal threshold.

The results indicated that Learning Motivation contributed the most to the overall
gamification construct, followed by Feedback and Interactivity, while User Interface
exerted the least influence. ANOVA analysis revealed significant differences between
the experimental and control groups, with the experimental group reporting more
positive perceptions of Interactivity (p = 0.031), Feedback (p = 0.015), and Learning
Motivation (p = 0.010), though no significant difference was found for User Interface (p
= 0.762). These findings affirm that gamification elements such as challenges, instant
feedback, and rewards are effective in enhancing student engagement and motivation
in Arabic language learning, whereas the visual aspects of the interface appear to have
a lesser impact.

From a theoretical perspective, this study contributes to gamification research by
demonstrating that student perceptions of game-based assessment are multidimensional,
with motivational elements exerting stronger influence than interface aesthetics. This
finding challenges technology-deterministic assumptions and highlights the importance
of psychological mechanisms in educational technology effectiveness. The unexpected
weakness of the Ul dimension suggests that visual design may be less critical than
functional interactivity in educational contexts—a finding that warrants theoretical
elaboration and further empirical investigation. For educational practice, our findings
suggest that educators developing gamified assessments for Arabic learning should
prioritise design features that enhance interactivity, provide meaningful feedback, and
support intrinsic motivation, while treating interface aesthetics as secondary (though
still important for basic usability). However, these recommendations must be tentative
given the study’s limitations.
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APPENDIX

Appendix A: Items of Gamified Assessment in Arabic Learning Questionnaire
(GA-ALQ)

Interactivity (INT)
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1. The gamified assessment allows me to actively engage with Arabic language
content.

2. Ifeel challenged to complete the tasks in the gamified assessment.

3. The gamified assessment makes learning Arabic more enjoyable.

User Interface (UI)
1. The layout of the gamified assessment is easy to understand and use.
2. Ifind the visual design of the gamified assessment appealing.

3. Navigation in the gamified assessment is clear and not confusing.

Feedback (FB)
1. The gamified assessment provides instant feedback on my answers.
2. The feedback helps me understand my mistakes.

3. Feedback in the gamified assessment motivates me to improve my learning.

Learning Motivation (ML)
1. The gamified assessment increases my interest in learning Arabic.

2. I feel more motivated to complete Arabic language tasks through gamified
assessment.

3. The gamified assessment makes me want to keep learning Arabic.
Appendix B: Expert Evaluation

Evaluation Criteria:

1. Clarity: Is the item written clearly and easily understood by junior school
students?

2. Relevance: Is the item relevant to the intended dimension?

3. Representativeness: Does the item represent an important aspect of that
dimension?

Rating Scale:
1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree
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DIMENSION 1: INTERACTIVITY

Operational Definition: The ability of gamified assessment to actively engage students
through challenges, levels, and direct interaction with Arabic language content.

No Item Clarity  Relevance Representativeness ~ Decision Revision
(Accept/  suggestions
Revise/
Reject)

INT1  Gamified assessment 12345 12345 12345 [ Accept
allows me to interact [ Revise
actively with Arabic [ Reject
language content.

INT2 I feel challenged to 12345 12345 12345 [ Accept
complete tasks in the ] Revise
gamified assessment. [ Reject

INT3  Gamified assessment 12345 12345 12345 {1 Accept
makes Arabic 0 Revise
language learning [ Reject
more enjoyable.

INT4* I can choose the 12345 12345 12345 1] Accept
order of questions [J Revise
I want to work on [ Reject
in the gamified
assessment.

INT5* Gamified assessment 12345 12345 12345 0 Accept
encourages me to try (1 Revise
again when [ fail. [ Reject

INT6* Game elements in 12345 12345 12345 [ Accept
the assessment make 1] Revise
me more focused on [ Reject

learning.

Note: *Ttems deleted after expert evaluation

DIMENSION 2: USER INTERFACE

Operational Definition: Visual design, layout, and ease of navigation in gamified

assessment.
No Item Clarity Relevance  Representativeness  Decision Revision
suggestions
UIl  The layout of 12345 12345 12345 {1 Accept
the gamified [ Revise
assessment is easy [ Reject

to understand
and use.
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Ul2 I find the 12345 12345 12345 {1 Accept
visual design [J Revise
of the gamified [ Reject
assessment
attractive.

UI3 Navigation in 12345 12345 12345 [ Accept
the gamified [J Revise
assessment is [1 Reject
clear and not
confusing.

UI4*  The colours used 12345 12345 12345 0 Accept
in the gamified [ Revise
assessment attract [1 Reject

my attention.

UI5*  The text size in 12345 12345 12345 [ Accept
the assessment is ] Revise
easy to read. [ Reject

Note: *Ttems deleted after expert evaluation

DIMENSION 3: FEEDBACK

Operational Definition: Provision of immediate information about student
performance that helps them understand errors and improve learning.

No Item Clarity Relevance  Representativeness  Decision Revision
suggestions
FB1  Gamified assessment 12345 12345 12345 [ Accept
provides immediate 11 Revise
feedback on my [ Reject
answers.
FB2  Feedback helps 12345 12345 12345 [ Accept
me understand my U Revise
mistakes. [ Reject
FB3  Feedback in the 12345 12345 12345 1 Accept
gamified assessment [ Revise
motivates me to im- [ Reject
prove my learning.
FB4*  The feedback 12345 12345 12345 11 Accept
provided is detailed [ Revise
enough to help me [ Reject
learn.

Note: *Items deleted after expert evaluation
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DIMENSION 4: LEARNING MOTIVATION

Operational Definition: The impact of gamified assessment on students’ interest,
persistence, and intrinsic motivation in learning Arabic.

No Item Clarity ~ Relevance  Representativeness  Decision Revision
suggestions

ML1  Gamified assessment 12345 12345 12345 1 Accept
increases my interest [ Revise
in learning Arabic. [ Reject

ML2  Ifeel more motivated 12345 12345 12345 [ Accept
to complete Arabic [ Revise
tasks through [ Reject
gamified assessment.

ML3  Gamified assessment 12345 12345 12345 0 Accept
makes me want to [ Revise
continue learning [ Reject
Arabic.

ML4*  Gamified assessment 12345 12345 12345 [J Accept
helps me learn faster. [ Revise

[ Reject

ML5* Iam more confident 12345 12345 12345 [ Accept
in my Arabic [ Revise
language abilities [ Reject
after using gamified
assessment.

ML6* Gamified assessment 12345 12345 12345 {1 Accept
makes me more [ Revise
diligent in practicing [ Reject
Arabic.

Note: *Ttems deleted after expert evaluation

Appendix C: Expert Assessment Results and Inter-Rater Reliability

Summary of Evaluator Profiles

No Code Expertise Experience (Years)
1 E1l Arabic Language Education 15

2 E2 Arabic Language Education 12

3 E3 Arabic Language Education 10

4 E4 Gamification & Educational Technology 8

5 E5 Gamification & Multimedia

6 T1 Arabic Language Teacher

7 T2 Arabic Language Teacher 11

8 T3 Arabic Language Teacher 6
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Aggregate Expert Assessment Table (Percentage Agreement)

Dimension  Item E1 E2 E3 E4 E5 Ti1 T2 T3  Agree Agreement Decision
(n) (%)

Interactivity INTL v v v v v v v 4 88 100 ACCEPT
N2 v v v v v v v v 8B 100 ACCEPT
IN3 v v v o 4 4 4 8B 100 ACCEPT
INT4 v X v v X < X < 58 625  REJECT
INTS v v X < < X v X 53 625  REJECT
INT6 v v < X « < X <4 68 750  REJECT
User ulL N A 100  ACCEPT
Interface VY VN V) 100  ACCEPT
uB SOV v v v v v v 88 100  ACCEPT
Ul4 v X v X v v X v 58 625  REJECT
uls SV X v v X 4 v 68 750  REJECT
Feedbak FBl v v v v < <4 < < 88 100 ACCEPT
FB2 v v v v 4 <4 v v 8B 100 ACCEPT
B3 v v v v v 4 4 < 88 100 ACCEPT
FB4 v v X v X < 4 X 58 625  REJECT
Leaming ML1 v v v v v v < < 88 100 ACCEPT
Motivation  \jjp v v v v v v v v 88 100  ACCEPT
M3 v v v v v 4 vV 88 100 ACCEPT
M4 v X v v X < X < 58 625  REJECT
MLs v v X v v X < < 68 750  REJECT
ML6 v X v v X v v X 58 625  REJECT

Note: v = Agree (score = 4), X = Disagree (score < 4); Acceptance Criteria: Agreement = 80%

Pilot Test Results
Aspect Findings
Completion time Mean: 8.5 minutes (Range: 6-12 minutes)
Items difficult to understand INT4, INTS, ML4, FB4 (4-6 students reported difficulty)
Items easy to understand All items that were ultimately retained (INT1-3, UI1-3, FB1-3, ML1-3)
Technical Issues None
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Revisions Based on Pilot Test

Decisions:

1. Items frequently reported as difficult to understand will be evaluated more
strictly in expert assessment

2. Items with negative feedback from 240% of students will be candidates for
deletion

3. Questionnaire instructions will be clarified by adding a definition of “gamified
assessment”
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