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This classroom action research aims to improve students’ learning outcomes and engagement through an innovative
learning evaluation based on Deep Learning using the QuizWhizzer digital platform in the Natural and Social Sciences
(IPAS) subject. The initial problem identified was the low level of student participation in evaluation activities and the
limited use of varied and engaging digital assessment media aligned with 21st-century learning demands. Integrating
Deep Learning principles into the evaluation process was expected to help students develop deeper conceptual
understanding, contextual reasoning, and reflective learning abilities. The study was conducted in two cycles following
the Kemmis and McTaggart model, consisting of planning, action, observation, and reflection stages. The research
subjects were 30 fifth-grade students. Data were collected through observations, interviews, documentation, and
learning outcome tests, and analyzed using descriptive qualitative and quantitative approaches. The findings indicate a
significant improvement in both student activity and learning outcomes. Mastery learning increased from 58% in the pre-
cycle to 76% in Cycle | and reached 91% in Cycle Il. Students also demonstrated higher motivation, stronger collaboration,
and improved critical-thinking skills during the gamified evaluation process. The use of QuizWhizzer created an
interactive, enjoyable, and competitive learning atmosphere that supported mindful, meaningful, and joyful learning.
This study concludes that the Deep Learning-based evaluation using QuizWhizzer is an effective and innovative
assessment strategy that enhances IPAS learning quality in elementary schools and can be recommended as an
alternative digital evaluation method within the Merdeka Curriculum.
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Introduction

penetration has reached around 77% of the total population, indicating that society is
increasingly reliant on digital technology to access information and learning resources (Social &
Meltwater, 2023). In the context of Arabic language learning, the use of digital technology has
moved beyond simple dictionary applications or basic e-learning platforms toward the
integration of Artificial Intelligence (Al), web-based environments, and other technology-
mediated media that can provide more interactive, personalized, and adaptive learning
experiences. This transformation is particularly important because Arabic is linguistically
complex at the levels of phonology, morphology, and syntax, and therefore requires more
innovative instructional strategies. At the same time, Arabic language education still faces
serious challenges, especially related to student motivation, limited teacher resources, and the
lack of personalized learning approaches. A survey conducted by Supriadi et al (2020) found that
more than 60% of Madrasah Aliyah students in Central Javareported difficulties in understanding
Arabic grammar (nahwu and sharaf) despite having studied it for more than three years. In
parallel, UNESCO (2021) reports that the use of intelligent technologies in education may
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increase learning outcomes by up to 35% compared to conventional methods, suggesting an
urgent need to explore how Al can be effectively utilized in Arabic language learning.

These developments are closely linked to the broader shift from the Industrial
Revolution 4.0 to the Society 5.0 paradigm. Industrial Revolution 4.0 has introduced
automation, big data, and Al as key drivers of efficiency and innovation, including in education
(Ardhinar & Wibawa, 2022; Sabaruddin, 2022). Society 5.0, in turn, envisions a human-centered
society where advanced technologies are harnessed sustainably to enhance quality of life and
social well-being (Amalia & Munif, 2023; Lestari, 2025). In the educational sector, these shifts
demand curriculum reform and the redesign of teaching methods so that students are equipped
with the skills required to face technological and informational challenges (Masitoh &
Purbowati, 2024; Sabaruddin, 2022). Consequently, teacher competence and adaptability to
technology become crucial, as teachers are increasingly expected to use digital tools to facilitate
more effective learning (Alfiyanto et al., 2024; Alvianto & Wibawa, 2022; Masitoh & Purbowati,
2024). At the same time, limited digital skills among both teachers and students, and unequal
access to technology, remain structural obstacles that must be addressed through collaborative
efforts among educational institutions, industry, and government 5(Amalia & Munif, 2023;
Lestari, 2025).

Within this macro transformation, digital and web-based learning media have become
central instruments in reshaping how teaching and learning occur. Digital learning media—such
as gamified platforms, videos, and interactive applications—are widely reported to enhance
student interaction, understanding, and enjoyment of learning
(Afaria et al., 2022; Firdaus & Wijayanti, 2024; Luthfi et al., 2023). Meta-analytic evidence
underscores the need for educational transformation at the secondary and vocational levels,
where digital media can support competence-based curricula and improve teaching
effectiveness (Bonok et al., 2024; Nasution et al., 2025). In higher education, the adoption of
digital technologies has been shown to encourage greater learner autonomy and flexibility
(Bonok et al., 2024). Web-based applications and digital platforms have also emerged as
important innovations for language and culture education, including through web-based
applications and digital comics designed to match the characteristics of digitally native students
(Oktaviana & Ramadhani, 2023; Srihilmawati & Nurjanah, 2023). From a pedagogical perspective,
these developments are most effective when grounded in frameworks such as Technological
Pedagogical Content Knowledge (TPACK), which emphasizes the integration of technological,
pedagogical, and content knowledge to create meaningful learning experiences (Agustina et al.,
2025; Putri et al., 2023; Yanda et al., 2024). Nevertheless, studies indicate that many teachers and
graduates still struggle to optimally utilize digital media due to limited training and access,
thereby reinforcing the importance of digital literacy development among educators and
students (Ni’am et al., 2024).

Despite these promising developments, Arabic language learning continues to
encounter a range of persistent challenges related to motivation, vocabulary (mufradat),
grammar (qawa'id), muhddatsah, and restricted face-to-face interaction. Motivation is
particularly critical in technology-mediated learning environments. Research shows that active
interaction in class, whether conducted face-to-face or via online platforms, can enhance
student motivation and commitment to learning (Capinding, 2024; Telyani et al., 2021).
Conversely, miscommunication, reduced social presence, and limited direct interaction often
lead to declining motivation and engagement (Kopczynski & Silvia, 2024; Rakhshan et al., 2024).
In vocabulary learning, students frequently struggle to recall and produce expressions, and are
hindered by limited lexical resources (Garcia & Vaca-Cardenas, 2022; Rakhshan et al., 2024).
Game-based strategies and playful activities have therefore been proposed and tested as
effective solutions for enhancing vocabulary acquisition in Arabic (Ritonga et al., 2022).
Grammar remains another major obstacle, with many students finding it difficult to understand
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and apply grammatical rules, leading to anxiety and reluctance to participate in oral activities
(Hastang & Ahmad, 2023). Interactive and contextualized learning methods—such as pair work,
role-play, and everyday situational practice—have been shown to improve both grammar
mastery and oral confidence (Garcia & Vaca-Cardenas, 2022; Minkhatunnakhriyah & Albiansyah,
2020).

The skill of muhadatsah, or Arabic conversation, is particularly vulnerable to disruption,
especially when face-to-face interaction is reduced. Studies during and after the COVID-19
pandemic highlight how restrictions on physical meetings have diminished opportunities for
authentic communication and weakened the social dimension of language learning (Kopczynski
& Silvia, 2024; Pather et al., 2020; Rakhshan et al., 2024). Gaps in communication, low motivation,
and infrequent learning sessions are often cited as factors that impede student progress in
speaking (Hastang & Ahmad, 2023; Saragih & Listyani, 2021). To address these problems,
scholars recommend blended approaches that combine online and offline modes with active,
participatory teaching methods (Awabdeh & Albashtawi, 2023; Syaikhudin & Laili, 2024). These
conditions suggest that a comprehensive and integrated approach is needed to address the
intertwined challenges of motivation, vocabulary, grammar, conversation, and interaction in
Arabic language education.

n this context, Al has emerged as a strategic solution within web-based learning
ecosystems. The integration of Al in web-based platforms does not merely introduce novel ways
of delivering content; it also enables deeper personalization of learning experiences through
adaptive algorithms, automated feedback, and emotionally aware systems (Nuridayanti et al.,
2025; Susyanah & Fajar, 2024; Xursanovna et al., 2025). For example, Al can analyze learners’
textual comments and interactions to infer emotional states, thus helping educators adjust their
instructional strategies (Wahyono et al., 2022). Al-driven learning analytics can monitor and
predict learner behavior, making timely intervention and performance improvement more
feasible (Ikhsan et al., 2025; Xursanovna et al., 2025). At the macro level, Al has been found to
enhance user engagement and loyalty on digital education platforms, support operational
efficiency, and expand access to quality education, including for underserved regions (Hidayat
et al., 2025; Vesna, 2025; Yanto et al.,, 2025). Nevertheless, these benefits are accompanied by
serious concerns related to data privacy, technological inequality, and the need for robust digital
infrastructure and teacher training (Almufarreh & Arshad, 2023; Ikhsan et al., 2025; Khalil et al.,
2024).

Empirical studies in language education further strengthen the rationale for integrating
Al into Arabic learning. Ili¢ et al (2024) report that intelligent tutoring systems significantly
improve students’ motivation and achievement in STEM education, demonstrating the wider
Al-based chatbots can enhance university students’ motivation and support both learning and
assessment. Other research indicates that Al technologies can contribute to the refinement of
language skills and the design of instructional models for both native and non-native speakers
of Arabic (Haq et al., 2024; Sidik et al., 2024). At the same time, Illananingtyas (2025) notes that
Al implementation is still constrained by infrastructural limitations and varying institutional
readiness, while several studies highlight a persistent gap between technological adoption and
students’ still largely traditional learning strategies (Haq et al., 2024; Sidik et al., 2024).
Moreover, the global Al in education market is projected to reach USD 32.27 billion by 2030,
underscoring the rapid growth and strategic importance of Al in educational ecosystems
(Research, 2025). If not carefully examined, however, the use of such technologies risks
becoming a superficial trend rather than a meaningful driver of improved learning quality.

Despite the expanding literature, a clear research gap persists regarding an integrated
understanding of how Al supports Arabic learning strategies from a qualitative perspective.
Most existing studies rely heavily on quantitative measurements of learning effectiveness, with
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limited emphasis on how students describe, construct, and regulate their learning strategies
when interacting with Al-based platforms. Although this study does not collect primary data on
students’ lived experiences, a traditional literature review remains relevant because it
systematically synthesizes findings from previously published qualitative and mixed-methods
studies (Hodges et al., 2020). Through this synthesis, the present study aims to identify recurring
patterns, conceptual tendencies, and theoretical insights related to Al-mediated learning
strategies that may not be visible through quantitative data alone. Rather than claiming to
generate new qualitative data, this research seeks to map and conceptualize how existing
empirical evidence portrays learning strategies in Al-supported Arabic language education. The
expected contribution lies not in developing a new learning ecosystem, but in clarifying
conceptual implications and highlighting directions for future empirical research.

Method

This study employed a traditional literature review approach to analyze the utilization of
Artificial Intelligence (Al) within web-based Arabic language learning strategies. A traditional
review was selected because it enables comprehensive synthesis and interpretation of
previously published works without the rigid protocol required in systematic reviews. The data
sources consisted of national and international journal articles, conference proceedings, books,
and policy documents relevant to Al-assisted language learning, Arabic pedagogy, and digital
educational media. Keyword combinations such as “Artificial Intelligence in Arabic language
learning,” “web-based learning,” “digital Arabic pedagogy,” and “Al-supported learning
strategies” were used to search indexed databases including Google Scholar. The inclusion
criteria focused on studies published between 2024 and 2025, written in English, and containing
conceptual or empirical findings on digital or Al-mediated Arabic language learning. Sources that
were duplicated, non-academic, or lacking methodological clarity were excluded from the
analysis.

The analysis was conducted through thematic reading, classification, and comparison of
relevant literature to identify patterns, convergences, and contradictions across studies. Each
selected publication was examined to extract core information regarding learning challenges,
technological interventions, Al functions, and student learning strategies in Arabic language
contexts. The extracted themes were then synthesized to develop conceptual insights into how
Al contributes to web-based Arabic learning and what pedagogical implications arise from this
integration. This method provided a meaningful framework for bridging theoretical
perspectives and empirical findings, allowing the research to formulate a holistic understanding
of Al-supported learning strategies without conducting field observations or experiments. The
results of this review form the basis for developing theoretical contributions and
recommendations for future research and practice in Arabic language education.

Results and Discussion
Web-Based Learning Media

Technology plays animportant role in human life to facilitate all human work, especially
in the world of education, must keep up with the times utilizing existing technology, in
language learning, especially Arabic which is a foreign language learned in Indonesia (Rasyad,
2022), then it must have the right strategies and media and in accordance with the style and
development of the times so that learning Arabic will be more interesting and fun, One of the
interesting media to use is web-based learning media using artificial intelligence (Al). The
characteristics of this media are: 1) interactivity; 2) Independence; 3) accessibility; and 4)
enrichment (Sutama & Fajriani, 2022).
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Artificial Intelligence (Al)
Based on the results of a literature review of several previous studies related to Al, this can
be seen in the following table:
Table 1. Literature Review Results

Researcher & Year

Objective

Method

Key Findings

Al Frhani (2025)

To evaluate the impact of
Al on digital Arabic linguis-
tic interaction

Qualitative analysis

NLP and chatbots enhance
Arabic communication; chal-
lenges remain in resources
and dialect variation

Al-Afnan (2024)

To explain the impact of Al
on Arabic and English learn-

ing

Literature study

Al personalizes and adapts
learning; strengthens cogni-
tive, affective, and psycho-
motor domains

Doohee (2024)

To describe the computeri-
zation of Arabic language
through Al

Descriptive—ana-
lytic

Al helps overcome communi-
cation difficulties and learn-
ing barriers in Arabic

Oktari et al (2025)

To analyze challenges and
opportunities of Al in Ara-
bic language education

Literature review

Al improves effectiveness
and interactivity; concerns
include validity and academic
dishonesty

Asfar et al (2024)

To explore paradigm shifts
in Arabic learning through
Al

Literature review

Al fosters interactive, flexi-
ble, and efficient learning; re-
search opportunities in dia-
lect and long-term impacts

Alsaied (2024)

To highlight Al applications
for enhancing Arabic lan-
guage skills

Literature analysis

Al supports self-learning and
digitization; challenges re-
main in resources and inte-
gration

Seyidov (2024)

To synthesize the current
status of Al in Arabic lan-
guage learning

Review

Al, NLP, ML, and DL contrib-
ute to developing Arabic ed-
ucational platforms and lan-
guage-learning games

Mustofa et al (2024)

To explain the role of
ChatGPT in Arabic learning

Literature study

ChatGPT accelerates and
simplifies learning; increases
motivation for Arabic

Sa’idah et al (2024)

To assess the effectiveness
of Al in Arabic language
teaching

Quantitative (PLS-
SEM)

Al improves learning out-
comes; teacher training and
student engagement are cru-
cial

Similarities and Differences in Research

Research equations include: 1) Nearly all studies highlight Al as a tool that enhances the
effectiveness, interactivity, and personalization of Arabic language learning; 2) Common
challenges: limited linguistic resources, data validity, and dialect adaptation; 3) Many studies
emphasize the importance of teacher training and student engagement in Al implementation. The
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differences between these studies are: 1) Application focus: Some focus on ChatGPT, while others
focus on NLP, educational platforms, or AR; 2) Methods: Some are qualitative, quantitative,
literature studies, or empirical surveys; and 3) Subjects: Some focus on native speakers, non-native
speakers, or higher education contexts.

Furthermore, gaps and weaknesses of previous research include: 1) Lack of longitudinal
research: The long-term impact of Al on Arabic language acquisition has not been widely explored;
2) Limitations on dialects: Most research focuses on standard Arabic, with few evaluating dialect
variations of student learning strategies; 3) There is still little qualitative analysis of student
learning strategies in the context of Al. and 4) Integration of ethics and privacy: Issues of ethics,
data privacy, and Al usage policies are still rarely discussed in depth.

This research contributes by qualitatively analyzing students' learning strategies in utilizing
Al for Arabic language learning, filling gaps in aspects of learning strategies, dialect variations,
and long-term impacts, and providing practical recommendations for the development of more
inclusive and effective Al in the digital era.

The findings of this study on web-based learning media for Arabic align strongly with broader
transformations associated with the Industrial Revolution 4.0 and the transition toward Society
5.0, where technology, automation, big data, and Al are repositioning education as a flexible,
human-centered system (Ardhinar & Wibawa, 2022; Lestari, 2025; Sabaruddin, 2022). In this
context, the use of web-based learning media supported by Al responds to the demand that
education equip students with skills and learning experiences that are compatible with the digital
era (Alvianto & Wibawa, 2022; Masitoh & Purbowati, 2024). The empirical description of web-based
Arabic learning in this study—characterized by interactivity, independence, accessibility, and
enrichment (Sutama & Fajriani, 2022)—is consistent with the wider literature on digital media that
emphasizes interactive environments, ubiquitous access, and multimedia enrichment as key
factors enhancing student engagement and understanding (Afaria et al., 2022; Firdaus & Wijayanti,
2024; Luthfi et al., 2023). In the case of Arabic, which is a foreign language in Indonesia and not
commonly used in daily communication (Rasyad, 2022), such web-based media are especially
important because they extend learning opportunities beyond the classroom, mitigate time and
place constraints, and offer students repeated exposure to linguistic input that is essential for
mastery.

The role of Al in this web-based ecosystem further strengthens the transformative potential
of digital pedagogy. The literature reviewed in this study demonstrates a convergent view that
Al—implemented through chatbots, NLP-based tools, adaptive platforms, and intelligent tutoring
systems—enhances the effectiveness, interactivity, and personalization of Arabic language
learning (Al Frhani, 2025; Al-Afnan, 2024; Asfar et al., 2024; Mustofa et al., 2024; Seyidov, 2024). Al-
powered systems support self-paced learning, provide immediate feedback, and can tailor content
to learners’ cognitive, affective, and psychomotor needs, echoing the call of Society 5.0 for
technology that genuinely serves human development (Alsaied, 2024; Amalia & Munif, 2023).
Empirical findings that Al improves learning outcomes and student motivation (Mustofa et al.,
2024; Sa’idah et al., 2024) are compatible with this study’s observation that web-based media
integrated with Al are perceived by students as more engaging and helpful than conventional
methods. Moreover, the use of Al to create interactive and flexible learning environments
resonates with earlier calls to integrate STEAM-oriented and innovative methods—including
gamification, AR, and blended approaches—to attract digitally native learners (‘Alam et al., 2023;
Nais et al., 2023; Trikotama et al., 2024; Wahyudi, 2023).

Beyond the functionality of Al technologies, the central issue in Arabic learning lies in how
students construct learning strategies when interacting with different Al systems. The reviewed
literature indicates that chatbots tend to activate cognitive strategies, particularly rehearsal,
elaboration, and vocabulary inference, because students repeatedly reconstruct sentences and
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negotiate meaning during conversation with the chatbot. In contrast, Intelligent Tutoring Systems
(ITS) stimulate metacognitive strategies such as planning, monitoring, and self-evaluation because
learners must navigate adaptive modules, diagnose errors, and make decisions about their next
learning path. Meanwhile, NLP-based writing platforms promote compensation strategies, where
students draw on contextual clues and automated feedback to reformulate expressions or
restructure sentences when facing lexical or grammatical difficulties. These distinctions
demonstrate that Al does not merely assist learning but reshapes strategy selection—learners
using chatbots engage in meaning-making and fluency building; those using ITS rely on reflective
self-regulation; and those using NLP tools often depend on error-repair and problem-solving
mechanisms. Therefore, the effectiveness of Al cannot be understood solely from its technological
features, but must be interpreted through the lens of strategy enactment triggered by each Al
modality.

At the same time, this study’s synthesis of previous research highlights important nuances
and differentiations across Al applications in Arabic language education. Although nearly all
reviewed studies agree that Al increases effectiveness, interactivity, and personalization, their foci
diverge: some emphasize ChatGPT as a medium for content delivery, assessment, and writing
(Bahruddin et al., 2025; Mustofa et al., 2024), others explore NLP and language processing to
enhance digital interaction and meaning-making (Oktari et al., 2025), while yet others investigate
Al-enhanced platforms, adaptive systems, or augmented reality for phonetics and specialized skills
(Tolba et al., 2024). Methodologically, the body of research ranges from qualitative analyses and
descriptive studies to quantitative designs such as PLS-SEM and traditional literature reviews. The
present study contributes to this diversity by adopting a qualitative lens on students’ learning
strategies, thereby complementing outcome-oriented empirical designs with a process-oriented
perspective. This positioning is particularly relevant given persistent pedagogical challenges in
Arabic education related to motivation, vocabulary, grammar (gawa ‘id), and muhdadatsah, which
require not only technological interventions but also a deep understanding of how learners
actually engage with those technologies (Capinding, 2024; Hastang & Ahmad, 2023; Rakhshan et
al., 2024).

The discussion also reveals clear gaps and weaknesses in the existing literature that justify
the focus and contribution of this research. Previous studies rarely adopt longitudinal designs, so
the long-term impact of Al on Arabic language acquisition, particularly in relation to sustained
vocabulary growth, grammatical accuracy, and communicative competence, remains
underexplored. Likewise, most investigations concentrate on Modern Standard Arabic, paying
limited attention to dialect variation and its implications for learners’ strategies and
communicative needs (Asfar et al., 2024). Qualitative analyses of students’ own learning strategies
in Al-mediated environments are still scarce, even though strategy use is a key mediator between
technological affordances and actual learning outcomes. Furthermore, ethical issues, data privacy,
academic integrity, and institutional policies for Al usage—already signaled as concerns in studies
on validity, cheating, and misuse (Oktari et al., 2025)—have not been systematically integrated into
the research agenda, despite being central to the sustainability of Al in a Society 5.0 framework
(Ikhsan et al., 2025; Khalil et al., 2024). These gaps resonate with broader concerns about digital
inequality, limited digital literacy among teachers and students, and unequal access to
infrastructure, which can potentially widen educational disparities rather than reduce them
(Lestari, 2025; Nais et al., 2023).

In light of these findings, the contribution of the present study lies in its qualitative analysis
of how students construct and enact learning strategies when engaging with Al-based web media
for Arabic. By focusing on learners’ lived experiences, the study moves beyond the question of
whether Al “works” to explore how and under what conditions it supports or constrains learning.
This perspective is crucial for designing Al systems that are not only technologically sophisticated
but also pedagogically meaningful, inclusive, and aligned with the real needs of students and
teachers. The insights generated can inform teacher training programs that emphasize not merely
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the technical use of Al tools but also their integration into student-centered, active, and reflective
learning designs, in line with TPACK principles (Putri et al., 2023; Yanda et al., 2024). At a practical
level, the study offers recommendations for developers and policymakers to ensure that Al-
supported Arabic learning environments consider dialect diversity, ethical safeguards, and support
for self-regulated learning, thereby contributing to a more holistic and future-oriented
implementation of Al in Arabic language education in the digital era.

Conclusion

The findings of this study affirm that the integration of web-based learning media supported
by Artificial Intelligence (Al) plays a transformational role in modern Arabic language education.
Web-based platforms—characterized by interactivity, accessibility, independence, and
enrichment—extend learning opportunities beyond classroom boundaries while fostering
student-centered learning. When combined with Al, these platforms provide personalized,
adaptive, and data-driven learning experiences that strengthen learners’ cognitive, affective, and
psychomotor competencies. Evidence from previous research consistently demonstrates that Al-
powered systems such as chatbots, NLP tools, intelligent tutoring systems, and adaptive platforms
enhance motivation, accelerate learning processes, and improve learning outcomes, making
Arabic learning more engaging, flexible, and efficient.

Despite its vast potential, the study also identifies several research gaps and practical
challenges that must be addressed before Al can be fully optimized in Arabic language learning.
Limitations include the absence of longitudinal evaluations, minimal consideration of dialect
variation, limited qualitative exploration of students’ learning strategies, and insufficient attention
to ethical issues, academic integrity, and data privacy. Therefore, the qualitative focus of this
research provides a significant contribution by uncovering how students construct and utilize
learning strategies when interacting with Al-based platforms. These insights not only enrich
theoretical perspectives on technology-supported language learning but also offer practical
recommendations for teachers, developers, and policymakers to design more inclusive, ethical,
and sustainable Al-based Arabic learning systems in the digital era.
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