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The rapid development of artificial intelligence (AI) is
transforming educational practices across the globe. Islamic
boarding schools (pesantren), one of the oldest and most
influential educational institutions in Indonesia, are
increasingly encountering the opportunities and challenges
presented by Al technologies. Traditionally rooted in classical
Islamic scholarship, character formation, and community-
based learning, pesantren education faces the task of
integrating digital technologies without losing its core values.
This article examines how Al can function as a tool for
strengthening pesantren education in the digital era. Using a
conceptual and literature-based approach, the study explores
three major dimensions: Al-assisted learning for religious
knowledge, the transformation of pedagogical practices, and
the ethical governance of Al in Islamic educational
environments. The findings suggest that Al has the potential to
enhance access to classical Islamic texts, support Arabic
language learning, and facilitate personalized learning for
santri. At the same time, careful ethical guidance and
pedagogical supervision are required to ensure that Al
complements rather than replaces traditional learning
methods such as talaqqi and halagah. The article proposes a
conceptual framework illustrating the integration of Al tools
with pesantren values, emphasizing the central role of teachers
and moral guidance. The study contributes to emerging
discussions on the future of Islamic education in the age of
intelligent technologies and offers insights for policymakers,
educators, and pesantren leaders seeking to adopt Al
responsibly.
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Introduction

Artificial intelligence (AI) has become one of the most transformative technologies of
the twenty-first century, influencing various sectors including healthcare, industry, and
education. In educational settings, Al enables adaptive learning, intelligent tutoring systems,
automated assessment, and data-driven decision-making that can improve learning outcomes
and institutional efficiency [1][2]. These developments are rapidly reshaping pedagogical
approaches and redefining the relationship between teachers, learners, and knowledge
sources in digital learning environments [3][4].

Within the context of Islamic education, the integration of technology presents both
opportunities and challenges. Islamic educational institutions historically emphasize personal
mentorship, ethical formation, and direct transmission of knowledge through scholars and
teachers. However, digital transformation has increasingly influenced Islamic learning
environments, particularly in countries with large Muslim populations such as Indonesia [5][6].
As the world’s largest Muslim-majority country, Indonesia hosts thousands of pesantren that
play a crucial role in religious education, social development, and community leadership [7][8].

Pesantren represent a distinctive educational model that combines classical Islamic
scholarship with character education and communal living. Traditionally, the learning process
in pesantren relies on methods such as bandongan, sorogan, and halaqah, where teachers guide
students directly in studying classical Islamic texts (kitab kuning) [7], [9]- These methods
emphasize intellectual humility, discipline, and spiritual development. Nevertheless, the
increasing availability of digital technologies has begun to reshape how knowledge is accessed
and transmitted within these institutions [10][11].

The emergence of Al introduces a new dimension to this transformation. Al-powered
tools such as automated translation, language learning platforms, and knowledge retrieval
systems can potentially support santri in understanding complex Arabic texts and accessing
broader sources of Islamic scholarship [12][13]. Moreover, Al technologies can facilitate
personalized learning pathways, enabling students to study religious subjects at different
paces while receiving tailored feedback [14][15]. Such innovations may strengthen the
academic capacity of pesantren if implemented carefully.

Despite these potential benefits, the integration of Al into pesantren education raises

significant concerns. Critics argue that excessive reliance on Al may weaken the traditional
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teacher-student relationship that forms the foundation of Islamic pedagogy [16][17].
Additionally, Al-generated content may contain inaccuracies or interpretations that conflict
with established Islamic scholarship, thereby posing risks for religious understanding [18][20].
Therefore, pesantren leaders and educators must consider how Al technologies can be
integrated responsibly while preserving the ethical and spiritual dimensions of Islamic
learning.

Scholars have increasingly explored the intersection between Al and education,
highlighting its potential to improve learning effectiveness, increase access to educational
resources, and enhance digital literacy [1][3][21][22]. However, studies focusing specifically
on Al within Islamic educational institutions remain limited. In particular, the role of Al in
supporting pesantren education has received relatively little scholarly attention, despite the
growing digital transformation occurring within these institutions.

Given this context, this article aims to explore how artificial intelligence can function
as a tool for strengthening pesantren education in the digital era. Specifically, the study
examines three major aspects: (1) Al-assisted learning in Islamic studies, (2) pedagogical
transformation within pesantren learning environments, and (3) ethical considerations in the
use of Al for religious education. By synthesizing relevant literature and developing a
conceptual framework, this study seeks to contribute to the emerging discourse on the future

of Islamic education in the age of intelligent technologies.

Methods

This study employs a qualitative conceptual analysis supported by a comprehensive
literature review. The approach focuses on synthesizing existing research on artificial
intelligence in education, digital transformation in Islamic institutions, and pedagogical
practices within pesantren. The literature was collected from scholarly databases including
Scopus, Google Scholar, and Web of Science, focusing on publications related to Al in education,
digital learning technologies, and Islamic educational institutions. Conceptual and empirical
studies published between 2015 and 2025 were prioritized to ensure relevance to current
technological developments.

The analysis followed three stages. First, relevant literature on Al and educational
transformation was identified and categorized according to themes such as intelligent tutoring
systems, adaptive learning, and digital literacy development [1][3][14][23]. Second, studies
discussing the characteristics and pedagogical traditions of pesantren were analyzed to
understand the cultural and educational context in which Al integration might occur [7][9][10].

Third, the insights from both domains were integrated to develop a conceptual framework

Artificial Intelligence as a Tool for Strengthening Pesantren Education ... (Santoso & Abdulwahab)

59



PBPSP Vol. 5, No. 01, April 2026, pp. 57-65

explaining how Al technologies can strengthen pesantren education without undermining its

traditional values.

Conceptual Framework

The conceptual framework (Fig. 1) proposed in this study illustrates the integration of
artificial intelligence technologies within the traditional educational ecosystem of pesantren.
The framework positions Al as a supporting technological layer that enhances learning

processes while maintaining the central role of teachers and ethical guidance.
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Fig. 1. Conceptual Framework

In this framework, Al technologies function primarily as learning facilitators rather
than knowledge authorities. Teachers remain responsible for guiding interpretation, verifying
content accuracy, and ensuring that learning aligns with Islamic ethical principles. This
integration allows pesantren to adopt modern technology while preserving the authenticity of

their educational traditions.

Results and Discussion
A. Al-Assisted Learning in Islamic Studies

The integration of Al technologies into Islamic studies learning environments offers
significant opportunities for enhancing students’ understanding of classical texts and religious
knowledge. Al-based language processing tools can assist santri in translating and analyzing
Arabic texts, thereby reducing barriers in accessing complex religious literature [12][13]. Such
tools enable learners to explore broader references while maintaining engagement with

traditional learning materials [15][23].
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In many educational contexts, Al-powered systems have demonstrated the ability to
support adaptive learning and personalized instruction. These systems analyze student
performance and provide targeted recommendations to improve comprehension and learning
outcomes [1][3]. When applied within pesantren education, similar technologies can support
santri in mastering Arabic grammar, memorizing religious texts, and practicing analytical
reading of classical literature [2][4].

Furthermore, Al-driven educational platforms may help pesantren expand access to digital
libraries and scholarly resources. Digital archives and intelligent search systems allow
students to explore a wide range of Islamic scholarship more efficiently, promoting deeper
academic engagement with classical and contemporary works [11][20]. Such access can enrich
the intellectual environment of pesantren and encourage students to engage in critical thinking
and comparative analysis.

However, scholars emphasize that Al tools must be used carefully in religious education to
prevent the spread of inaccurate interpretations. Al-generated explanations should be treated
as supportive resources rather than authoritative sources, and teachers must guide students

in evaluating the credibility of digital information [19][20].

Table 1. Potential Applications of Al in Islamic Studies Learning

Al Application Educational Function Potential Impact

Al Translation Tools  Translating Arabic texts Easier understanding of classical literature

Al Tutoring Systems  Personalized learning support = Improved comprehension of religious
subjects

Digital Knowledge Searching Islamic texts Expanded access to scholarship

Retrieval

Speech Recognition Qur’anic recitation feedback Improved pronunciation accuracy

Learning Analytics Monitoring student progress More effective learning strategies

B. Pedagogical Transformation in Pesantren Learning

The presence of Al technologies is gradually transforming pedagogical practices in
educational institutions worldwide. In the context of pesantren, Al can support blended
learning models that combine traditional face-to-face instruction with digital learning
resources [4][15]. Such hybrid approaches allow teachers to maintain the spiritual and moral
dimensions of education while leveraging technological tools to enhance learning efficiency
[51[6].

Traditional pesantren learning methods such as halaqah and bandongan emphasize close
interaction between teachers and students. Al technologies should therefore be integrated in
ways that strengthen rather than replace these interactions. For example, Al systems can assist

teachers in preparing instructional materials, analyzing student performance, and identifying
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areas where additional guidance is needed [2][3]. This allows educators to focus more on
mentoring and character development, which remain central to pesantren education [7][10].
Studies on educational technology suggest that digital tools can also foster collaborative
learning environments. Al-enabled platforms can facilitate discussion forums, peer learning,
and knowledge sharing among students, thereby enhancing intellectual engagement and
community learning experiences [11][14]. These features align well with the communal nature
of pesantren life, where learning often occurs through dialogue and collective reflection.
Nevertheless, the successful adoption of Al in pesantren requires digital literacy among
both teachers and students. Without adequate training, educators may struggle to use Al tools

effectively, potentially limiting their educational benefits [16][17].

Table 2. Pedagogical Transformation Supported by Al

Pedagogical Aspect Al Contribution Educational Outcome
Instructional Design Al-assisted material development  More engaging learning resources
Student Assessment Automated feedback systems Faster learning evaluation
Collaborative Learning Al-supported discussion platforms Enhanced peer interaction
Language Learning Al-based language tutors Improved Arabic proficiency
Learning Personalization Adaptive learning systems Individualized learning experiences

C. Ethical and Cultural Considerations in Al Integration

While Al offers many benefits for education, its implementation in religious institutions
requires careful ethical consideration. Islamic educational traditions emphasize the
importance of moral guidance, respect for teachers, and the preservation of authentic
knowledge transmission [7][9]. Consequently, Al technologies must be integrated in ways that
reinforce rather than undermine these values.

One major concern involves the reliability of Al-generated religious content. Al systems
rely on large datasets that may include diverse interpretations of Islamic teachings, some of
which may not align with established scholarly traditions [18][19]. Therefore, pesantren
educators must ensure that Al tools are used under proper supervision and that students learn
to verify information through trusted scholarly sources. In addition, there is a risk that
overreliance on Al may weaken students’ critical engagement with classical texts (turath) and
authoritative religious reasoning. Furthermore, integrating digital literacy with traditional
Islamic epistemology becomes essential to maintain the authenticity and depth of religious
understanding in Al-supported learning environments.

Another ethical issue relates to academic integrity. Al-generated essays and automated
content creation tools may encourage plagiarism or reduce students’ motivation to develop
independent understanding. Educational institutions must establish clear guidelines on

responsible Al usage to maintain academic honesty and intellectual growth [16][17].
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Finally, pesantren leaders should consider the broader social implications of Al adoption.
Digital technologies can create inequalities between institutions with different levels of
technological access. Ensuring equitable access to digital infrastructure is therefore essential

for the sustainable development of Al-supported education [5][6].

Table 3. Ethical Considerations in Al Implementation

Ethical Issue Potential Risk Mitigation Strategy

Content Accuracy  Incorrect religious interpretation Teacher verification

Academic Integrity = Al-assisted plagiarism Ethical guidelines

Teacher Authority  Overreliance on Al Teacher-centered supervision

Digital Inequality Unequal access to technology Infrastructure support

Cultural Values Loss of traditional learning practices Integration with pesantren traditions
Conclusion

Artificial intelligence represents a powerful technological development that is
reshaping educational practices across the world. For pesantren, the integration of Al offers
both opportunities and challenges in maintaining the balance between technological
innovation and traditional Islamic educational values. This study demonstrates that Al can
serve as a valuable tool for strengthening pesantren education when implemented
thoughtfully and responsibly.

The findings highlight three major contributions of Al to pesantren learning
environments. First, Al-assisted learning technologies can support santri in understanding
classical Islamic texts, improving Arabic language proficiency, and accessing broader sources
of knowledge. Second, Al can enhance pedagogical practices by enabling personalized learning,
supporting blended learning models, and facilitating collaborative educational environments.
Third, ethical considerations must remain central to Al integration, ensuring that technology
supports rather than replaces the role of teachers and moral guidance.

The conceptual framework proposed in this study emphasizes that Al should function
as a supporting technological layer within pesantren education, while teachers and religious
scholars remain the primary authorities in knowledge transmission. By maintaining this
balance, pesantren can benefit from technological advancements while preserving their
unique identity as institutions dedicated to both intellectual and spiritual development.

Future research should explore empirical studies examining the actual implementation
of Al technologies in pesantren environments. Such research would provide deeper insights
into how Al influences student learning outcomes, teacher roles, and institutional development
within Islamic educational contexts. As digital technologies continue to evolve, pesantren have

the opportunity to become models of how traditional educational institutions can adapt to the
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challenges of the digital era while remaining rooted in enduring moral and intellectual

traditions.
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