'
ul Al-Abshar: Journal of Islamic Education Management
Vol. 4, No. 1, June 2025, E-ISSN: 2963-5853
hd Doi: https://doi.org/10.58223/al-abshar.v4i1.467

J

Ai-Driven Innovation In Islamic Schools: Impacts,

Opportunities And Ethical Challenges

Agus Suryana
Institut Agama Islam Laa Roiba Bogor
survaagus2012@gmail.com

Ismail Mustaqim
Institut Agama Islam Laa Roiba Bogor
suryaagus2012@gmail.com

Ajun Rois
Institut Agama Islam Laa Roiba Bogor
suryaagus2012@gmail.com

Abstract

Keywords: The rapid advancement of Artificial Intelligence (AI) has
Artificial transformed educational practices, including those within
Intelligence, Islamic schooling systems. This study investigates the
Islamic challenges, opportunities, and ethical implications of
education, . . Lo . .

ethics, mtegratmg Al technologies into Islamic education. The
pedagogy, resea'rch aims to analyz.e.how. Al toc?ls—su?h as adapt.lve
digital learning systems, gamified instruction, digital learning

transformation  content, and automated administration —enhance learning
personalization, access, and engagement while maintaining
Islamic educational values. Employing a qualitative
descriptive approach, the study synthesizes findings from
academic literature, case studies, and expert perspectives on
Al-based pedagogy in Islamic contexts. The results reveal that
Al contributes positively to improving instructional
efficiency, contextualized learning, and global collaboration
among Islamic institutions. However, the findings also
highlight critical ethical concerns, including content
conformity with Islamic teachings, data privacy, the risk of
dehumanization in learning, and algorithmic bias. These
issues underscore the need for value-sensitive Al design that
complements, rather than replaces, human educators. The



https://issn.brin.go.id/terbit/detail/20221116011531747
https://doi.org/10.58223/al-abshar.v4i1.467
mailto:suryaagus2012@gmail.com
mailto:suryaagus2012@gmail.com
mailto:suryaagus2012@gmail.com

"

=
Al-Abshar: Journal of Islamic Education Management ul
Vol. 4, No. 1, June 2025, E-ISSN: 2963-5853, 76-92 | f—q |
J -

study contributes to the discourse on responsible technology
integration in religious education, proposing a framework for
ethical and culturally grounded AI implementation that
preserves the spiritual, moral, and humanistic essence of
Islamic learning.

Abstrak

Kata Kunci:
kecerdasan
buatan,
pendidikan Islam,
etika,  pedagogi,
transformasi
digital

Kemajuan pesat kecerdasan buatan (Al) telah membawa transformasi
besar dalam praktik pendidikan, termasuk di lembaga pendidikan Islam.
Penelitian ini mengkaji tantangan, peluang, serta implikasi etis dari
integrasi teknologi Al dalam pendidikan Islam. Tujuan penelitian ini
adalah untuk menganalisis bagaimana penerapan berbagai teknologi Al —
seperti sistem pembelajaran adaptif, gamifikasi, konten digital, dan
otomatisasi  administrasi —dapat ~ meningkatkan  personalisasi
pembelajaran, akses, dan keterlibatan belajar, sekaligus tetap menjaga
nilai-nilai pendidikan Islam. Dengan menggunakan pendekatan kualitatif
deskriptif, penelitian ini mensintesis berbagai temuan dari literatur
akademik, studi kasus, serta pandangan para ahli mengenai pedagogi
berbasis Al dalam konteks pendidikan Islam. Hasil penelitian
menunjukkan bahwa Al berkontribusi positif dalam meningkatkan
efisiensi pembelajaran, kontekstualisasi materi, dan kolaborasi global antar
lembaga pendidikan Islam. Namun demikian, muncul sejumlah persoalan
etis seperti kesesuaian konten Al dengan ajaran Islam, privasi data,
potensi dehumanisasi dalam proses belajar, serta bias algoritmik. Temuan
ini menegaskan pentingnya perancangan Al yang peka terhadap nilai-
nilai Islam dan berfungsi sebagai pendukung, bukan pengganti peran
guru. Penelitian ini berkontribusi dalam pengembangan kerangka etis dan
budaya dalam penerapan Al yang bertangqung jawab guna menjaga
esensi spiritual, moral, dan humanistik pendidikan Islam.
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Introduction

The rapid advancement of Artificial Intelligence (Al) has significantly

transformed various sectors, including education. In Indonesia, the integration

of Al into educational institutions —ranging from mainstream schools to Islamic

boarding schools (pesantren) — offers both innovative opportunities and complex

challenges. While modern schools may harness Al to improve instructional

efficiency and innovation, pesantren face unique considerations in aligning such

technologies with traditional Islamic values.
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Globally, the emergence of Al in education has initiated a paradigm shift,
including in developing countries like Indonesia. According to Williamson
(2019), Al holds considerable promise for personalizing learning experiences but
also poses risks of deepening the digital divide if not implemented inclusively.
In Indonesian schools, adaptive learning platforms have begun to emerge,
though primarily within institutions equipped with adequate digital
infrastructure (Kristiyanto et al, 2021). Meanwhile, pesantren—Islamic
educational institutions grounded in religious values—grapple with the
challenge of adopting Al without undermining traditional pedagogical models
such as sorogan and bandongan (Nurdin & Kailani, 2020).

The Al-driven digital revolution has catalyzed global educational reform,
including in Indonesia. Al technologies can enhance educational access,
personalize instruction, and improve institutional management. However,
adoption remains uneven. Urban schools with sufficient resources tend to adapt
more swiftly than rural schools or pesantren, which face infrastructural and
technological limitations. This disparity has led to a widening digital divide,
necessitating strategic interventions to ensure equitable Al integration. Within
pesantren settings, the application of Al involves not only technical but also
philosophical considerations. As institutions that blend religious instruction with
moral values, pesantren must ensure that Al does not conflict with core Islamic
principles, such as privacy (mahremiyyah), intellectual honesty, and human
autonomy in decision-making. For instance, Al systems used for analyzing
classical Islamic texts (kitab kuning) or Arabic instruction must be designed to
complement—not replace—the role of ustaz as spiritual mentors. This
underscores the importance of context-sensitive approaches when implementing
Al in religious environments.

Ethical concerns also arise, particularly around data privacy and
algorithmic bias. Kristiyanto et al. (2021) found that 60% of local Al platforms
used in Jakarta schools failed to meet minimum student data protection

standards. In pesantren, the sensitivity is even greater due to the religious nature
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of data (e.g.,, Qur'an memorization records). Zuhdi (2022) advocates for the
development of a regulatory framework that ensures Al compliance with Islamic
law, such as avoiding gharar (ambiguity) in algorithmic processes.

In addition to technical and ethical barriers, the implementation of Al in
both schools and pesantren faces challenges related to human resource readiness.
Teachers and ustaz require sufficient training to effectively operate Al tools, while
low digital literacy in certain regions hampers adoption efforts (Wahyudi et al.,
2023). Nevertheless, some pesantren have started integrating AI—for example,
through e-learning systems for classical texts or Qur’an memorization apps using
voice recognition —demonstrating that Al can be localized when development
involves religious stakeholders.

In mainstream schools, Al is employed for student data analytics,
personalized learning, and administrative task automation. However, improper
use may reduce human interaction between teachers and students. In contrast,
pesantren view Al as a means to strengthen —not replace —the role of religious
teachers. Both institutions must consider the long-term implications of Al on
students' cognitive and social development.

There is a growing need for Al literacy within the curriculum to cultivate
critical thinking about the technology students engage with. Without a holistic
approach, Al innovation risks exacerbating educational inequalities and eroding
essential educational values. The integration of Al in Indonesian education is not
merely a technical transformation, but a paradigm shift in the teaching and
learning process. While public schools may adopt adaptive learning systems that
adjust content based on students’ pace and learning style, pesantren face
additional theological and cultural complexities.

One of the most pressing challenges of Al in education is the unequal
access to technology and infrastructure. Schools in remote or under-resourced
areas often lack the facilities necessary to support Al implementation, thereby
widening the educational quality gap between regions (Labobar & Malatuny,

2024). Teacher readiness also poses a significant barrier, as many educators lack
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sufficient competence and understanding of Al, with some even perceiving it as
a threat to their professional roles. Therefore, comprehensive training and digital
literacy programs for teachers are essential for the effective use of Al in the
classroom (Pratiwi & Yunus, 2025).

Data privacy and security have become central concerns in the use of Al
in schools. Al relies on large volumes of student data for personalized learning,
but poor data governance can result in privacy breaches and misuse. Moreover,
algorithmic bias from unrepresentative datasets can perpetuate discrimination
and inequity in education. Thus, strict data protection regulations and bias
mitigation mechanisms are crucial to ensure ethical and equitable Al practices
(Deora, Saini, Yadav, & Parewa, 2024). Lastly, overdependence on Al may reduce
students' social interaction and critical thinking if assignments are completed
instantly without proper supervision, potentially undermining academic
integrity and creativity (Labobar & Malatuny, 2024).

This study aims to explore the multifaceted impacts, opportunities, and
ethical challenges posed by Al in educational and learning environments, with
the goal of accelerating the improvement of educational quality through

responsible and contextual Al integration.

Method

This study adopts a qualitative research design employing an in-depth
literature review approach to explore the impacts, opportunities, and ethical
challenges of Al-driven innovation in Islamic schools. The literature review
method was selected to critically analyze existing scholarly works, policy
documents, and empirical studies related to the integration of Artificial
Intelligence (Al) in faith-based education, particularly within Islamic schooling
contexts.

The review was guided by three main analytical categories: (1)
documented impacts of Al on learners, teachers, and institutions; (2) emerging

opportunities that Al offers for enhancing Islamic education; and (3) ethical and
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cultural challenges associated with the implementation of Al in faith-based
contexts. Thematic content analysis was used to synthesize key insights, identify
patterns, and highlight gaps in the literature.

To ensure academic rigor, only sources meeting inclusion criteria for relevance,
credibility, and scholarly impact were incorporated. The results of this literature
review offer a conceptual foundation for understanding how AI can be
implemented in ways that are pedagogically sound, ethically appropriate, and
aligned with Islamic values.

Result and Discussion

Characteristics Of The Digital Era (4.0 And 5.0)

The Fourth Industrial Revolution, commonly referred to as Industry 4.0,
is characterized by the integration of digital technologies into nearly all facets of
human life and industry. Its core features include automation, data exchange,
Artificial Intelligence (Al), the Internet of Things (IoT), and cyber-physical
systems. These technologies enable the emergence of smart manufacturing and
seamless communication among machines, systems, and humans (Schwab,
2016). In educational and everyday contexts, Industry 4.0 emphasizes
connectivity, speed, and data-driven decision-making. In this era, technological
advancements extend beyond the industrial domain and have profoundly
transformed the social, economic, and educational sectors. Intelligent systems
facilitate more personalized services, such as adaptive learning platforms and
interactive digital tools. Additionally, this period demands heightened digital
literacy and interdisciplinary competencies such as critical thinking, creativity,
and problem-solving (Xu, David, & Kim, 2018). Proficiency in navigating
complex technological systems is a fundamental skill in today’s digital society.

Society 5.0, a concept introduced by the Japanese government, expands
the vision of Industry 4.0 by underscoring the integration of advanced
technologies with human-centric values. Defined as a “super-smart society,”
Society 5.0 leverages Al, robotics, and big data not only to enhance industrial

efficiency but also to address social challenges such as aging populations,
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sustainability, and social inequality. This concept seeks to shape a more inclusive
and sustainable future by harmoniously incorporating technology into human
life. Its defining features include human-centered innovation, sustainability,
inclusive growth, and the deep integration of cyber and physical spaces. Unlike
Industry 4.0, which is often critiqued for exacerbating the digital divide, Society
5.0 upholds the principle of “technology for people,” ensuring that innovation
benefits all levels of society (Fukuyama, 2018). In the field of education, this
paradigm demands the cultivation of ethical awareness, empathy, and the ability
to collaborate with intelligent systems. Hence, Society 5.0 represents a paradigm
shift that values not only technological advancement but also human dignity and
social progress.

Digital Innovation In Learning

Digital innovation in education refers to the creative and strategic
application of information and communication technologies to enhance learning
processes, methods, and outcomes. This concept encompasses the adoption of
digital tools such as learning apps, online platforms, and interactive devices that
foster active student engagement (Redecker, 2017). Within Islamic education,
digital innovation involves the integration of religious content into engaging and
accessible digital formats. It reflects not merely the use of technology but a
paradigm shift from conventional to flexible, collaborative, and data-informed
learning models. Consequently, digital innovation transforms both the tools and
the pedagogical approaches in teaching and learning (Luckin et al., 2012).

A central principle of digital innovation is the creation of interactive
learning experiences that actively involve students. Technology enables the
implementation of instructional strategies that promote participation, such as
online discussions, digital simulations, and interactive quizzes that enhance
learning motivation (Bower, 2017). In Islamic education, this can be manifested
through virtual forums for religious studies, online Q&A sessions on figh, or
collaborative group analysis of Qur'anic verses. Active student involvement is

crucial for deep and meaningful learning experiences. Digital technology allows
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learners to engage not only with the content but also with educators and peers in
more dynamic ways, reinforcing participatory learning values inherent in Islamic
traditions such as shiira (consultation) and collective knowledge-seeking.

Digital innovation further enables personalized and flexible learning,
tailored to students’ individual learning styles, pace, and interests. In Islamic
education, this allows learners to access content aligned with their spiritual
development, such as revisiting recorded sermons or exploring various Qur'anic
interpretations via mobile apps (UNESCO, 2020). This flexibility supports
continuous learning beyond time and place, aligning with the Islamic principle
of thalabul ‘ilm—the pursuit of knowledge without spatial or temporal
boundaries. Personalization also empowers educators to deliver targeted
feedback and to develop data-driven instructional strategies. Learning analytics
from digital platforms can provide detailed insights into students’ cognitive and
affective development, laying a foundation for holistic and individualized
Islamic pedagogy.

Another vital principle is collaboration within digital environments.
Innovation enables learners to engage in online communities, collaborate on
Islamic-themed projects, and discuss contemporary issues from Islamic
perspectives. Such collaboration reflects the values of ukhuwah Islamiyah (Islamic
brotherhood) and the collective pursuit of knowledge. Furthermore, digital
literacy becomes the foundation for effective innovation. Learners must be
equipped with the ability to access, evaluate, and ethically produce digital
content. Within Islamic contexts, this also entails filtering information in
accordance with sharia principles and scholarly decorum. Strengthening digital
literacy must therefore be prioritized in fostering meaningful and impactful
educational innovation.

Forms of Digital Innovation In Islamic Education

The digital era has brought about significant transformations across

various aspects of human life, including educational systems. As an integral

component of national education, Islamic education has undergone substantial
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transformation through the adoption of digital technologies. In this context,
innovations in technology-based learning, the utilization of social media, the
implementation of modern pedagogical models, and the development of creative
content are essential pillars for strengthening the role of Islamic education in the
contemporary era. The following section outlines concrete forms of such
transformation, highlighting the need for Islamic education to adapt to ongoing
advancements in information and communication technologies.
Technology-Based Innovations: LMS, Interactive Videos, and Islamic Apps

Technological innovations have revolutionized Islamic education through
the use of Learning Management Systems (LMS), interactive videos, and Islamic
applications. LMS platforms such as Moodle and Google Classroom provide
structured digital learning environments that facilitate the systematic delivery of
materials, assignments, and assessments. These platforms can be adapted to
include Qur’an memorization schedules, hadith study modules, and online tafsir
classes (Khan et al., 2021). Interactive videos have also proven effective in
enhancing learner engagement through features such as quizzes, animations, and
real-time feedback that stimulate deeper cognitive processing (Zhang et al., 2006).
The Impact of Digital Innovation On Learning

Digital innovation in education has profoundly transformed the learning
landscape through the integration of emerging technologies and novel
pedagogical approaches, influencing students, educators, and educational
institutions alike. The primary impacts include enhanced student engagement,
increased teacher collaboration and creativity, as well as a growing demand for
strong leadership and robust infrastructure to support sustainable
transformation. Digital innovation has significantly expanded access to
education through online learning platforms that are available anytime and
anywhere. According to Allen and Seaman (2017), technology-based learning
enables students in remote or physically limited environments to access
educational content on par with those in urban settings. In the context of Islamic

education, platforms such as Massive Open Online Courses (MOOCsS) for Islamic
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studies or digital Qur'an applications have democratized access to religious
knowledge. UNESCO (2022) reported that 73% of member countries have
adopted digital education policies, including for religious content — aligning with
the Islamic principle of ‘adl (justice) in the equitable distribution of knowledge.

Artificial intelligence-based adaptive technologies allow for personalized
learning tailored to individual pace and learning styles. Research by Pane et al.
(2017) indicates that adaptive systems can improve learning outcomes by up to
30% compared to traditional methods. In Islamic education, applications such as
Quran Companion use algorithms to customize memorization targets according to
user ability, reflecting the Islamic value of honoring individual differences
(ikhtilaf). Gamification and immersive technologies (VR/AR) have also proven
effective in boosting student engagement by 40-60%, according to a meta-
analysis by Hamari et al. (2016). In the Muslim world, virtual Hajj simulations
and augmented reality-based Arabic language games have made religious
learning more interactive. A study by Al-Abdullatif and Gameil (2020) in Saudi
Arabia found that gamified Hadith learning increased memory retention by up
to 45%. This phenomenon supports Vygotsky’s constructivist learning theory,
which resonates with the halagah method in Islamic tradition, emphasizing social
interaction as the core of learning.

Digital platforms have fostered a global Islamic learning community that
transcends geographic boundaries. Wan Ali et al. (2022) documented how online
discussion forums among pesantren (Islamic boarding schools) in Southeast Asia
and the Middle East improved the quality of contemporary bahtsul masail (Islamic
jurisprudential deliberations). Tools such as Zoom and Microsoft Teams enabled
cross-national scholarly dialogue during the pandemic, embodying the spirit of
ukhuwah islamiyah (Islamic brotherhood) in the digital era. According to Siemens'
(2004) connectivism theory, such knowledge networks enrich Islamic
perspectives while preserving traditional heritage.

The integration of technology in education also cultivates digital literacy

that is grounded in ethical values. The "Digital Islamicate Ethics" framework
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proposed by Bunt (2021) illustrates how Islamic schools in Malaysia teach coding
alongside media ethics derived from Hadith. A comparative study in Turkey and
Indonesia (Yilmaz & Aziz, 2023) demonstrated that madrasah students engaged
in project-based STEM learning exhibited 25% higher problem-solving skills
while maintaining a strong commitment to Islamic values. This approach reflects
the realization of magqasid shariah (the higher objectives of Islamic law) in
contemporary education.
Ethical Challenges

Implementing Al in faith-based environments, particularly within Islamic
education, presents several ethical and cultural challenges. These challenges
include aligning AI content with Islamic teachings, ensuring data privacy,
preventing dehumanization, and addressing bias and equity issues. Each of these
challenges requires careful consideration to ensure that Al technologies are
integrated in a way that respects and upholds the values of Islamic education.

Al content must be curated to align with Islamic teachings, as unfiltered
Al-generated content may conflict with religious values. This requires
developing Al systems that are sensitive to Islamic ethical principles and capable
of supporting traditional pedagogical methods that emphasize spiritual and
moral development (Achruh et al., 2024) (Hasanah et al., 2024). The potential for
Al to distort religious understanding and curricula necessitates strict supervision
and the development of ethical guidelines to preserve the integrity of religious
values (Hakim et al., 2024). Concerns over student data management and
surveillance are significant, as Al systems often require large amounts of data to
function effectively. Ensuring data privacy is crucial to maintaining trust and
protecting students' personal information (Hakim & Anggraini, 2023). The lack
of digital literacy and infrastructure in some regions exacerbates these privacy
concerns, highlighting the need for investment in secure and culturally sensitive
Al systems(Hasanah et al., 2024).

Over-reliance on Al can lead to reduced meaningful teacher-student

interactions, which are central to Islamic education's holistic approach. The role
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of teachers as moral and spiritual guides may be diminished if Al systems are not
implemented thoughtfully(Achruh et al., 2024) (Hakim et al., 2024). Al should be
used to complement, rather than replace, traditional teaching methods, ensuring
that the human element remains a core component of the educational
experience(Hasanah et al., 2024).

Al algorithms may reflect cultural or gender biases, which can perpetuate
inequalities and misrepresentations within educational content. Developing
culturally responsive Al systems is essential to address these biases and promote
equity(Ozegalska-tukasik & FLukasik, 2023). While these challenges are
significant, they also present opportunities for innovation and improvement in
Islamic education. By addressing these issues, Al can enhance educational
quality, streamline processes, and foster collaboration. However, it is crucial to
approach Al integration with a balanced and culturally sensitive perspective,
ensuring that technology serves as a tool for learning enhancement without

compromising core religious values.

Conclusion

The integration of Artificial Intelligence (AI) in Islamic education has
brought transformative impacts across pedagogical, institutional, and socio-
religious dimensions. Al-driven innovations—such as adaptive learning
systems, immersive content, gamification, and digital management tools —have
enhanced student engagement, personalized learning, teacher collaboration, and
administrative efficiency. These developments are not only reshaping traditional
models of teaching and learning, but also extending the reach of Islamic
education to broader and more diverse audiences.

However, the adoption of Al is not without critical ethical challenges.
Implementing Al in faith-based educational settings demands careful alignment
of technological tools with Islamic teachings. Al-generated content may
unintentionally conflict with religious values wunless ethically curated,

supervised, and contextualized. The potential for Al to misrepresent or dilute
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core Islamic principles necessitates the development of frameworks that integrate
sharia-compliant oversight and pedagogical integrity. Furthermore, concerns
over data privacy and surveillance —especially in regions with limited digital
infrastructure —highlight the importance of secure, culturally-sensitive systems
that respect individual rights and community trust.

Another pressing concern is the dehumanization of the learning process.
The over-reliance on automated instruction may reduce the critical teacher-
student interaction that lies at the heart of Islamic education, where teachers
serve not only as transmitters of knowledge but also as moral and spiritual
exemplars. Therefore, Al should function as a supportive complement to human
teaching, not as a replacement. In addition, algorithmic bias— particularly
regarding cultural or gender representation—poses a risk of perpetuating
educational inequalities. The development of inclusive, representative, and
equitable Al systems is essential to prevent reinforcing systemic disparities.

Despite these challenges, Al presents significant opportunities for
educational innovation, particularly in expanding access to quality Islamic
education, supporting differentiated instruction, and enhancing institutional
effectiveness. To fully harness these benefits, stakeholders must embrace a
balanced approach—one that leverages Al's potential while safeguarding the
spiritual, ethical, and cultural foundations of Islamic pedagogy. When guided by
clear ethical principles and rooted in Islamic values, Al can become a powerful
tool to support a future-ready, faith-aligned, and transformative Islamic

educational system.
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