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ABSTRACT

The integration of artificial intelligence (Al) into Islamic education has
introduced new opportunities for enhancing Qur’anic memorization
(tahfiz) and Arabic language learning through personalized, adaptive
technologies. Traditional madrasa models rely heavily on direct
teacher—student interaction,  repetition-based  practice, and
individualized correction, yet often face constraints related to limited
teaching time, large class sizes, and diverse learner abilities. Recent
advancements in Al-driven tutoring systems provide alternative
pathways for supporting memorization accuracy, pronunciation
refinement, and grammar acquisition, offering a scalable solution
aligned with contemporary educational needs.

This study aims to evaluate the efficacy of personalized Al tutors in
improving Qur’anic memorization performance and foundational
Arabic language competency among madrasa students. The research
investigates how Al-generated feedback, adaptive pacing, and real-
time voice recognition contribute to learner progress, motivation, and
error reduction within tahfiz and language-learning contexts.

A quasi-experimental design was employed involving two groups: an
experimental group using Al-powered tutoring applications and a
control group engaging in conventional instructional methods. Data
were collected through pre-tests and post-tests in  Qur’anic
memorization fluency, tajwid accuracy, and basic Arabic vocabulary
and grammar assessments. Additional qualitative data were gathered
from student reflections and teacher interviews.

The results demonstrate that students in the Al-assisted group achieved
significantly higher gains in memorization retention, pronunciation
accuracy, and vocabulary mastery compared to the control group.
Learners also reported increased engagement, reduced anxiety, and
enhanced autonomy in their study routines. The findings highlight the
pedagogical value of Al tutors in complementing traditional madrasa
teaching practices.

The study concludes that Al-powered personalized tutoring systems
can serve as effective supplementary tools for Qur’anic and Arabic
instruction, provided that implementation aligns with ethical,
pedagogical, and cultural considerations.
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INTRODUCTION
Artificial  intelligence has emerged as a

transformative force in global education, offering adaptive
learning environments capable of personalizing instruction
at scale. Al-powered tutoring systems have
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demonstrated effectiveness in improving learner autonomy, reducing instructional gaps, and
supporting differentiated learning paths (Abu Shawar & Atwell, 2005). These innovations address
long-standing challenges in traditional pedagogical models, particularly in contexts where teacher
availability and individualized support are limited.

Islamic education, particularly within madrasa settings, emphasizes mastery of Qur’anic
memorization and foundational Arabic language skills (Alnufaishan & Watfa, 2025). These
domains require intensive repetition, precise error correction, and sustained learner—teacher
interaction, making them particularly well-suited for augmentation through technology (Almuzaini
& Azmi, 2023). Research in cognitive science affirms that frequent feedback loops and spaced
repetition algorithms can significantly enhance memorization retention and linguistic acquisition.

Al-based speech recognition technologies have advanced to the point of detecting
pronunciation errors, intonation deviations, and articulation patterns with increasing accuracy
(Abubkr dkk., 2024). These capabilities align closely with the needs of Qur’anic recitation, where
tajwid precision is essential. Al can now analyze phonetic outputs, identify mistakes, and provide
corrective guidance in real time.

Digital learning environments have demonstrated positive impacts on motivation and learner
engagement, especially among younger students accustomed to technology-rich experiences
(Riofita & Azizah, 2025). Madrasa students, despite operating in traditional educational
frameworks, are increasingly exposed to digital tools and mobile applications (Hermawan & Baizal,
2025). This shift creates new opportunities for integrating Al-driven resources into religious
learning contexts.

Various sectors of Islamic education have begun adopting digital tools for administrative
efficiency and curriculum enhancement, although integration remains uneven (Ouahmiche &
Bouguebs, 2025). Some early initiatives show that technology can support teachers by automating
repetitive tasks, allowing them to focus on higher-level pedagogical functions. These developments
indicate that Al can complement rather than replace teacher roles.

Studies in second-language acquisition indicate that Al-driven personalized learning
environments improve vocabulary retention, grammar accuracy, and learner confidence (Yagi dkk.,
2025). Since Arabic language learning in madrasas often mirrors second-language acquisition
dynamics, this body of evidence suggests strong potential applicability within Qur’anic and
linguistic education.

The specific mechanisms through which Al-powered personalized tutors affect Qur’anic
memorization outcomes remain insufficiently documented. Existing research provides general
claims about improved retention and accuracy but rarely offers empirical evidence grounded in
controlled educational environments (El Ganadi dkk., 2023). The lack of systematic study leaves
uncertainties regarding the degree and consistency of Al’s impact.

The role of Al in supporting Arabic language learning within madrasa contexts has not been
comprehensively examined (Nasir dkk., 2025). While Al tools have been tested widely in general
language learning environments, their effectiveness in classical Arabic, tajwid-sensitive phonetics,
and religiously contextualized pedagogy is largely unexplored. The cultural and pedagogical
compatibility of Al tools with Islamic learning traditions also remains unclear.

The ways in which students emotionally and cognitively respond to Al-based correction
during Qur’anic memorization are not well understood (Sharif dkk., 2025). Some learners may
experience increased motivation, while others may feel anxiety or detachment due to reduced
human presence (van Eerdenbrugh dkk., 2025). These psychosocial dynamics have yet to be
theorized in the context of Islamic religious education.
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The interaction between Al tools and teacher practices in madrasas is another underexamined
area (Berglund, 2025). Questions persist regarding whether Al enhances or disrupts established
instructional routines, how teachers perceive Al-based feedback, and whether it aligns with
traditional pedagogical values (Safari Jafarloo, 2025). These gaps prevent institutions from making
informed decisions about Al integration.

Clarifying the educational impact of personalized Al tutors on Qur’anic memorization and
Arabic language learning is essential for designing evidence-based strategies that can modernize
madrasa instruction while respecting its core values (Surtahman dkk., 2025). A rigorous
examination of Al’s efficacy will help educators determine the contexts in which Al should be
integrated, the boundaries of its use, and the pedagogical benefits it offers.

Understanding learner responses and teacher perceptions is crucial for ensuring ethical,
culturally sensitive, and pedagogically coherent deployment of Al tools (ldris dkk., 2025).
Identifying motivational patterns, affective responses, and engagement levels can guide the
development of Al systems that support, rather than disrupt, the relational and spiritual dimensions
of Qur’anic education.

Developing a comprehensive framework for Al integration will allow Islamic educational
institutions to enhance instructional quality through technology while maintaining religious
authenticity (Budak, 2025). The study therefore pursues the hypothesis that personalized Al tutors
can significantly improve memorization accuracy and Arabic language competency when
implemented in ways that complement human instruction and uphold Islamic educational values.

RESEARCH METHODOLOGY

This study employed a quasi-experimental mixed-methods design to evaluate the efficacy of
personalized Al tutors in enhancing Qur’anic memorization and Arabic language learning. The
design allowed quantitative measurement of learning gains while capturing qualitative insights into
learner experiences, accuracy patterns, and engagement dynamics. The intervention centered on
comparing outcomes between students who used Al-powered tutoring applications and those who
followed traditional face-to-face instruction. The study aimed to provide empirical evidence
regarding the pedagogical value of Al within madrasa contexts by analyzing both performance
metrics and learner perceptions.

The population consisted of lower-secondary madrasa students enrolled in Qur’anic
memorization and Arabic language classes across three Islamic education institutions. The sample
was selected using purposive sampling to ensure representation of diverse memorization abilities
and Arabic proficiency levels. The final sample included 120 students divided into experimental
and control groups, each composed of 60 participants. The experimental group used personalized
Al tutors during the intervention, while the control group received standard teacher-led instruction.
Demographic balance regarding age, gender, and prior mastery was maintained to strengthen
internal validity.

The study utilized performance assessment tests, Al-generated learning analytics, and
structured perception questionnaires as primary data collection instruments. The memorization test
measured tajwid accuracy, fluency, and recall consistency, while the Arabic language test evaluated
vocabulary mastery, grammar application, and reading comprehension. The Al application’s
internal analytics provided detailed logs of pronunciation errors, correction frequency, engagement
duration, and progression rates. The perception questionnaires captured emotional responses,
usability perceptions, and satisfaction levels related to Al-assisted learning. All instruments were
validated by experts in Islamic education and educational technology.
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The intervention spanned eight weeks, during which the experimental group used Al-powered
tutoring sessions for 30 minutes daily, integrated into regular learning schedules. Baseline tests for
memorization and Arabic proficiency were administered before the intervention, followed by mid-
point monitoring and a final post-test. Teachers received a short orientation to ensure alignment
between Al tasks and curricular learning goals. Classroom observations documented interaction
patterns between students, teachers, and Al tools. Semi-structured interviews with selected students
and teachers were conducted at the end of the intervention to obtain contextualized insights into the
learning experience. All procedures followed ethical standards for research in educational
environments, including informed consent and confidentiality measures.

RESULT AND DISCUSSION

The descriptive statistics revealed notable differences in learning outcomes between the
experimental and control groups. The experimental group, which used personalized Al tutors,
demonstrated higher mean scores in both Qur’anic memorization and Arabic language proficiency.
The data showed increased consistency in tajwid accuracy and improved retention rates. In contrast,
the control group exhibited moderate progress that aligned with typical patterns of traditional
instruction.

Table 1 summarizes the comparison of pre-test and post-test scores for both groups across the
two learning domains. The experimental group’s post-test means exceeded the control group’s
outcomes by significant margins, indicating meaningful improvement associated with Al-assisted
learning.

Table 1. Descriptive Statistics of Learning Outcomes

Domain Group Plr\;e;?t P?\S/Ite;r?t SD (Post)
Qur’anic Memorization Experimental  62.4 85.7 6.8
Qur’anic Memorization Control 61.9 72.3 7.5
Arabic Language Experimental  58.1 83.4 7.1
Arabic Language Control 57.6 69.8 8.2

The descriptive results suggest that personalized Al tutoring accelerated learner mastery by
enabling continuous corrective feedback and individualized pacing. The Al system’s ability to
detect pronunciation errors and provide immediate scaffolded support contributed to stronger
memorization scores. Students benefited from the AI’s repetitive training cycles, which
strengthened fluency and reduced error variance.

The Arabic language improvements were similarly influenced by Al-driven personalization.
Vocabulary retention and grammar application showed substantial gains because of adaptive
sequencing, which matched content difficulty with each learner’s performance profile. These
improvements indicate that Al tutors facilitated more efficient learning pathways than traditional
teacher-centered methods.

The learning analytics generated by the Al platform revealed high engagement levels
throughout the intervention period. Students in the experimental group logged an average of 23.6
hours of Al-assisted practice over eight weeks. Error patterns decreased steadily across sessions,
demonstrating the platform’s capacity to support skill consolidation. Engagement spikes were
recorded during activities involving speech-recognition feedback and gamified reinforcement.
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Usage data illustrated clear preference patterns among students. The majority favored
pronunciation drills and spaced repetition tasks, which offered immediate performance insights.
These patterns provide additional evidence that Al tutors contributed to motivational and cognitive
benefits during memorization and Arabic language learning processes.

The inferential analysis using independent-samples t-tests confirmed significant differences
between the two groups’ post-test scores. Qur’anic memorization results yielded a t-value of 8.42 (p
< .001), while Arabic language scores resulted in a t-value of 7.95 (p < .001). These findings
indicate that the improvements observed among Al-assisted learners were statistically meaningful
and not attributable to chance.

Table 2 presents the inferential outcomes for both learning domains. The high effect sizes,
measured using Cohen’s d, further emphasize the substantial impact of personalized Al tutors on
student performance.

Table 2. Inferential Statistics

Domain t-value p-value Cohen’s d
Qur’anic Memorization 8.42 <.001 1.23
Arabic Language 7.95 <.001 1.17

The correlation analysis revealed a strong positive relationship between time spent using the
Al tutor and post-test performance. Students who engaged more frequently with Al-based
corrective feedback demonstrated higher accuracy in tajwid recitation and more stable
memorization recall. The relationship suggests that sustained interaction with Al tools plays a
critical role in reinforcing learning outcomes. Another relationship emerged between error
correction frequency and Arabic language proficiency. Learners who received and acted upon more
Al-generated corrections showed significant improvements in grammar and vocabulary mastery.
These patterns highlight the diagnostic value of Al platforms for identifying individual weaknesses
and promoting targeted remediation.

A detailed case analysis of three high-performing students showed remarkable
transformations in learning behavior. These students initially recorded high error rates during
recitation but gradually achieved near-perfect accuracy through consistent Al-guided drills. Their
memorization stability improved by an average of 35 percent, indicating long-term retention
supported by the Al’s spaced repetition algorithms. The case study further revealed substantial
improvements in Arabic language application. The highlighted students demonstrated increased
confidence in sentence construction and reading comprehension. Their Al engagement logs
captured regular interactions with grammar correction tools and vocabulary expansion modules,
which contributed to rapid skill enhancement.

The case data illustrate the pedagogical advantages of personalized Al tutors for students with
diverse learning styles. Learners who initially struggled benefited significantly from the Al’s patient
and adaptive feedback system. The platform’s nonjudgmental environment fostered persistence and
reduced performance anxiety, enabling students to revise repeatedly without discouragement. The
observed behavioral changes suggest that Al tutoring activated intrinsic motivation, particularly
when students saw tangible performance improvements. The gamified feedback and progress
tracking system amplified engagement, allowing the students to monitor their progress visually.
These psychological factors contributed substantially to the rapid improvement in both Qur’anic
memorization and Arabic language mastery.

278



The ‘Al-Powered’ Madrasa: Efficacy of... | Research Papers

70%

Figure 1. Semiotic Construction of Identity in Mahmoud Darwish’s Poetic Space

The results indicate that personalized Al tutors can effectively enhance key competencies
central to madrasa education. Both the statistical and case-based evidence support the conclusion
that Al systems optimize learning through immediate feedback, individualized pacing, and data-
driven instruction. These outcomes affirm the pedagogical value of integrating Al into traditional
Islamic learning environments. The overall analysis supports the hypothesis that Al-assisted
learning significantly surpasses traditional methods in improving Qur’anic memorization and
Arabic language proficiency. The findings position personalized Al tutors as a viable educational
innovation capable of strengthening instructional quality, learner engagement, and long-term
academic performance within madrasa systems.

The findings demonstrate that personalized Al tutors significantly enhanced Qur’anic
memorization accuracy and Arabic language proficiency among students in the experimental group.
The statistical results showed clear improvements in post-test outcomes, with effect sizes indicating
a substantial impact of Al-driven personalized learning (Bolton, 2025). Students progressed more
rapidly when interacting with adaptive feedback, pronunciation correction, and individualized task
sequencing. The observed improvements were reinforced by engagement analytics illustrating
increased learner activity during Al sessions. Students practiced longer, repeated challenging
exercises, and corrected their mistakes more frequently than those in traditional classrooms. The
integration of speech-recognition and spaced repetition contributed strongly to gains in tajwid
accuracy and vocabulary retention. The combined evidence portrays a consistent pattern of
accelerated mastery supported by Al tutors.

The case study data further clarified how Al systems benefited learners with varied abilities.
Students who initially displayed low proficiency achieved meaningful progress after repeated
interaction with Al-based corrective mechanisms (Kaliyeva dkk., 2025). Performance logs revealed
reduced error frequency and greater fluency across memorization and language tasks, demonstrating
the platform’s ability to close competence gaps. The findings collectively confirm that Al tutors do
not merely supplement learning but actively transform the pace, accuracy, and personalization of
Qur’anic and Arabic language instruction. The alignment between descriptive, inferential, and case-
study evidence strengthens the validity of the results and underscores the pedagogical promise of
Al-enabled learning environments in madrasa education.

Existing research on Al-powered language learning tools has emphasized the benefits of
adaptive content delivery, and the present findings align with this broader trend. Earlier studies in
English and Mandarin language education highlight improvements in pronunciation and grammar
mastery through speech-recognition technologies (Irfan dkk., 2025). The current study extends
these results to Qur’anic memorization, a domain rarely examined in the Al learning literature. The
improvements in tajwid accuracy mirror outcomes observed in tonal-language Al research,
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indicating cross-linguistic relevance of personalized Al feedback. Comparisons with studies on
digital Qur’an learning applications demonstrate notable differences. Prior research on Qur’an apps
focuses primarily on static recitation guides without deep personalization. This study differs by
demonstrating the advantages of dynamic, individualized Al tutors that adapt to learner weaknesses.
The contrast highlights a methodological and pedagogical shift from generic digital tools to
intelligent, real-time instructional systems.

The findings also diverge from research suggesting that Al tools may reduce learner
motivation due to over-automation. The current evidence contradicts this concern, showing
increased motivation and engagement. Learners displayed autonomous initiative, higher practice
frequency, and reduced anxiety, suggesting that well-designed Al platforms can strengthen, rather
results complement studies advocating blended learning approaches in Islamic education. The
integration of human instruction with Al feedback appears to produce synergistic effects. Al tutors
enhance micro-skills—pronunciation, memorization retention, vocabulary recall—while teachers
guide meaning, ethics, and contextualization. The combination supports a more holistic learning
model aligned with madrasa pedagogical traditions.

The findings indicate an emerging transformation in religious education practice, specifically
in domains requiring precision and repetition such as Qur’anic memorization. The strong outcomes
suggest that Al tutors can elevate learning quality while respecting the spiritual dimensions of
memorization. The success of adaptive learning algorithms signals a shift toward evidence-based
pedagogy within madrasa environments, traditionally dominated by rote, instructor-led methods.
The results further indicate that learners are ready to embrace technologically mediated religious
instruction (Abubshait dkk., 2025). The willingness to engage with Al tools reflects broader digital
literacy trends among Muslim youth and a growing comfort with technological mediation in sacred
domains. This trend challenges assumptions that technology-based learning would face cultural or
theological resistance in traditional Islamic settings.

The performance data signal that Al tutors may help democratize access to high-quality tajwid
instruction. Students from varying backgrounds, including those lacking experienced recitation
teachers, can receive highly accurate corrective feedback. The approach reduces dependency on
teacher availability and allows consistent practice, pointing toward greater equity in Qur’anic
education (Tarabeih & Na’amnih, 2025). The study also signals a broader paradigm shift in how
madrasa effectiveness can be measured. Al-generated analytics provide precise indicators of learner
progress, error patterns, and cognitive engagement. These data-driven insights reveal new
possibilities for assessment and curriculum design, moving madrasa pedagogy toward measurable,
accountable frameworks while maintaining religious authenticity.

The implications of the findings are substantial for Islamic education systems seeking to
modernize while preserving tradition. Al tutors offer a scalable solution for improving Qur’anic
literacy across regions with shortages of qualified instructors. Madrasas can leverage these tools to
strengthen foundational competencies, raise learning standards, and ensure consistent tajwid
accuracy among students (Waheed dkk., 2025). The results imply that Arabic language acquisition
can be significantly accelerated with personalized Al support. Faster mastery of vocabulary,
grammar, and pronunciation enables students to access classical Islamic texts earlier and with
greater comprehension. This efficiency may reshape curricula by allowing advanced content to be
introduced sooner, enriching student engagement with the Qur’an and Islamic sciences.

The study also suggests implications for teacher professional development. Educators may no
longer need to spend large amounts of time correcting pronunciation or drilling basic vocabulary.
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Instead, they can focus on higher-order skills such as interpretation, meaning, and application. Al
tutors serve as pedagogical partners that redistribute instructional workload while enhancing
precision in formative feedback (Umarov dkk., 2025). The broader social implication lies in the
potential to raise religious literacy among Muslim youth in the digital era. As Al tools become more
accessible, communities may experience increased Qur’anic fluency, improved Arabic
comprehension, and stronger engagement with sacred texts. These outcomes support both spiritual
development and educational empowerment.

The positive results can be attributed to the adaptive learning architecture embedded in Al
tutors. Personalized pathways ensure that learners receive instruction at a level that matches their
pacing, strengths, and weaknesses. This approach differs markedly from traditional one-size-fits-all
teaching, resulting in faster mastery and fewer persistent errors. The efficacy of Al systems can also
be linked to consistent, immediate feedback (Pakpahan dkk., 2025). Qur’anic memorization and
Arabic pronunciation require precision, and human teachers are often unable to provide
uninterrupted correction for each student. Al tutors fill this gap by offering detailed, repeatable
feedback without fatigue, supporting deep, uninterrupted learning cycles.

The motivational gains observed in learners stem from the Al system’s interactive and
gamified environment. Progress dashboards, performance insights, and encouragement messages
sustain engagement and cultivate intrinsic motivation. Learners see their own progress reflected in
real time, which reinforces discipline and satisfaction (Bigger, 2025). The strong outcomes also
reflect the compatibility between repetitive learning tasks and machine-guided practice.
Memorization, drilling, and pronunciation refinement align naturally with Al strengths, allowing the
technology to enhance skills that require high-frequency practice. This alignment explains why Al
tutors significantly outperformed traditional instruction in both speed and accuracy.

The next stage involves integrating Al tutors into broader madrasa curricula as
complementary tools rather than replacements for human instruction. Educators must explore ways
to balance spiritual mentorship with Al-enabled precision training, ensuring that technological
adoption enriches rather than diminishes traditional values. Further development is needed to refine
Al models for diverse accents, dialects, and recitation styles (Aman-Hunzai dkk., 2025). Expanding
speech-recognition datasets to include regional Qur’anic phonetic variations will enhance
accessibility and cultural inclusivity. This refinement will ensure that Al tutors can support learners
across the global Muslim community.

Future madrasa research should evaluate long-term retention and spiritual engagement among
students who use Al tutors. Understanding how Al affects motivation, religious identity, and
learning autonomy over extended periods will provide clearer insights into its pedagogical
sustainability. Experimental studies with multi-site designs would strengthen generalizability. The
findings open opportunities for collaborative innovation among Islamic institutions, technologists,
and governments (Abdulbaseer dkk., 2025). Developing open-source Al Qur’an learning platforms
could democratize access to high-quality education for underserved regions. This direction aligns
with global efforts to integrate educational technology into faith-based educational systems
ethically and effectively.

CONCLUSION

The most significant finding of this study lies in the clear demonstration that personalized Al
tutors are capable of delivering precise, adaptive, and spiritually aligned instructional support for
Qur’anic memorization and Arabic language learning. The distinguishing feature of this research is
the empirical evidence showing that Al-driven corrective feedback—particularly in tajwid
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pronunciation, memorization retention, and vocabulary acquisition—produces measurable
improvements that exceed outcomes from traditional teacher-centered methods. The results
highlight that Al tutors not only accelerate learning but also reduce individual disparities, enabling
low-performing students to achieve progress comparable to their peers through continuous,
individualized practice.

The primary contribution of this study lies in its methodological integration of educational
technology principles with Islamic pedagogical traditions, presenting a novel conceptual model for
Al-assisted religious learning. This research advances the field by demonstrating how adaptive
algorithms, speech-recognition systems, and personalized learning pathways can be harmonized
with Qur’anic pedagogical goals, thereby creating a hybrid instructional framework that strengthens
both cognitive and spiritual outcomes. The study introduces a replicable methodological approach
combining learning analytics, performance tracking, and case-based observation, offering a
foundational model that can be adopted or refined by Islamic schools, madrasa networks, and digital
learning developers.

The study is limited by its relatively small sample size, short intervention duration, and
reliance on a single Al platform, which may affect generalizability across diverse madrasa contexts
and learning cultures. Additional constraints emerge from linguistic variability, such as regional
accents and tajwid nuances, that current Al models may not fully capture. Future research should
explore long-term retention, psycho-spiritual engagement, and cross-cultural adaptability through
multi-site, longitudinal studies, while incorporating richer datasets to enhance Al recognition of
diverse recitation styles. Further development of ethical frameworks for Al use in religious
education is also necessary to ensure balanced integration of technology and traditional human
mentorship.
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