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Pesantren are now confronted with both significant challenges and
opportunities in the digital era, particularly with the advent of Artificial
Intelligence (Al). This study aims to examine AI’s role as a bridge between
spirituality and technology within pesantren, and to identify its potentials,
challenges, and implementation strategies that align with pesantren values.
Employing a descriptive qualitative methodology, the research analyzes Al
applications across several educational dimensions, including personalized
learning, administrative efficiency, development of digital and
entrepreneurial skills, and decision-support systems. The findings reveal that
Al enhances instructional effectiveness by adapting materials to meet
students” individual needs, streamlines administrative workflows, and fosters
edu-technopreneurial ventures. Nonetheless, Al integration encounters ethical
and cultural challenges, especially regarding data protection and the
preservation of pesantren traditions. Through prudent, ethics-based
implementation strategies, Al holds promise for reinforcing pesantren’s
mission to cultivate a generation that is technologically proficient without
forsaking its spiritual and cultural foundations.
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Pesantren kini dihadapkan pada tantangan sekaligus peluang besar di era digital,
khususnya dengan hadirnya Artificial Intelligence (Al). Penelitian ini bertujuan
mengkaji peran Al sebagai jembatan antara spiritualitas dan teknologi di pesantren,
serta mengidentifikasi potensi, tantangan, dan strategi implementasi yang sesuai
dengan nilai-nilai pesantren. Menggunakan metode kualitatif deskriptif, penelitian
ini menganalisis penerapan Al dalam berbagai aspek pendidikan pesantren, seperti
personalisasi pembelajaran, efisiensi administrasi, pengembangan keterampilan
digital dan kewirausahaan, serta sistem pendukung pengambilan keputusan. Hasil
penelitian menunjukkan bahwa Al mampu meningkatkan efektivitas pembelajaran
melalui adaptasi materi sesuai kebutuhan santri, mempercepat proses administrasi,
dan  membuka peluang edu-technopreneurship. Namun, integrasi Al juga
menghadapi tantangan etis dan kultural, terutama terkait perlindungan data dan
pelestarian nilai-nilai pesantren. Dengan strategi implementasi yang bijaksana dan
berbasis etika, Al berpotensi memperkuat peran pesantren dalam mencetak generasi
yang adaptif terhadap perkembangan teknologi tanpa meninggalkan akar spiritualitas
dan budaya.
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INTRODUCTION

The pesantren community, with its rich cultural heritage and spiritual values, now
faces new challenges in the digital age (Aida, 2024). The rapid advancement of
technology — particularly in the field of Artificial Intelligence —offers a significant
opportunity for pesantren to enhance educational quality and meet the ever-growing
needs of society. How might Al be employed in pesantren education? This study will
explore the ways in which Al can facilitate various functions, such as customizing
learning experiences, improving administrative efficiency, and establishing decision-
support systems. By engaging with and harnessing Al technology judiciously, pesantren
can preserve their venerable traditions and core values while innovating to address
contemporary challenges.

With their rich cultural heritage and profound spiritual values, pesantren now face
novel challenges in the digital era. Islamic boarding schools possess a significant
opportunity to enhance the quality of their education and address the ever-growing
needs of society through technological advances, particularly in the field of artificial
intelligence (Purbiyanto & Pamungkas, 2024). The advancement of Artificial Intelligence
(AI) technology has brought about significant transformations across various sectors,
including education. As traditional Islamic educational institutions, pesantren now
confront both considerable challenges and promising opportunities to integrate Al into
their teaching and administrative processes. This integration seeks not only to enhance
educational efficiency and quality, but also to serve as a bridge connecting spiritual
values with contemporary technological progress (Halimah, Yusuf, & Safiudin, 2024).

However, implementing Al in pesantren also presents various challenges,
including limitations in technological infrastructure, insufficient competencies among
staff and stakeholders, and concerns about its impact on spiritual dimensions and
traditional practices. Therefore, judicious and ethically grounded management
strategies are essential to ensure that Al functions as a harmonious bridge between
spirituality and technology (Theguh, Bisri, & Nawawi, 2024).

Furthermore, the integration of Al into pesantren education also unveils new
prospects for developing santri competencies —most notably through Al-driven edu-
technopreneurship that fuses pedagogy, technology, and entrepreneurship. This
approach not only enhances santri technical skills but also cultivates critical thinking,
creativity, and an entrepreneurial mindset, equipping them to navigate the challenges
of the digital economy (Basrowi, Purwaningsih, Utami, & Mahendra, 2024).

Building upon prior research that highlights AI's myriad benefits for the pesantren
environment—such as the findings of Suparmadi et al. (2024), Basrowi et al. (2024),
Theguh et al. (2024), Ilham et al. (2024), and Aliya et al. (2025)—this study aims to
examine Al’s role as a bridge between spirituality and technology in modern pesantren,
and to identify its potentials, challenges, and implementation strategies that are
consonant with pesantren values.

RESEARCH METHOD

This study employs a descriptive qualitative methodology to gain an in-depth
understanding of how Artificial Intelligence (AI) functions as a bridge between
spirituality and technology in modern pesantren. This approach was selected because
the research aims to depict the phenomenon in a factual and accurate manner, drawing
on qualitative data such as verbal accounts, images, and documents related to Al
implementation in the pesantren context (Aliya et al., 2025).
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The focus of this investigation is the application of Al within pesantren teaching
and operational activities. Illustrative examples include the use of chatbots, the
digitalization of turats (classical Islamic texts), and other Al tools that support Islamic
education—such as ChatGPT, Bard, and Perplexity. Descriptive qualitative research
enables the systematic collection and presentation of facts and characteristics, thereby
providing an accurate and factual portrayal of the phenomena under study (Bazen, Barg,
& Takeshita, 2021). Data for this study were drawn from two principal sources: primary
and secondary. Primary data consist of system documentation for the Al platforms in
question (ChatGPT, Bard, and Perplexity), whereas secondary data were obtained from
extant literature to supplement and contextualize the primary sources.

The primary objective of this research is to collect valid data on Al's capability to
respond to queries during the learning process in pesantren. To achieve this, the
researcher employed strategic data-collection techniques, including direct observation,
literature review, and documentation of Al interactions (ChatGPT, Bard, and
Perplexity). Data analysis was carried out using triangulation, observation, and
documentation procedures to ensure that findings are both comprehensible and
informative (Khoa, Hung, & Hejsalem-Brahmi, 2023).

The data were subjected to thematic analysis to identify emergent patterns and
themes concerning Al integration and spiritual values in pesantren. This inductive
analytical process involved comparing information gleaned from interviews,
observations, and documentation to enhance the validity of the results. Additionally,
member checking was conducted with key informants to verify the accuracy and
appropriateness of the data interpretations (Spearing et al., 2022).

RESULT AND DISCUSSION
Al-Driven Personalized Learning in Pesantren: Bridging Tradition and Innovation

In an era defined by rapid technological evolution, pesantren—Indonesia’s
venerable Islamic boarding schools—stand at a crossroads where centuries-old
pedagogical traditions intersect with the frontier of artificial intelligence (Al).
Personalized learning, fueled by Al’s capacity to tailor educational content to individual
needs, presents an unprecedented opportunity to honor the pesantren ethos of holistic
development (tarbiyah) while enhancing cognitive engagement. By framing Al as a
digital mursyid that guides each santri according to their unique pace and proclivities,
pesantren can reinforce spiritual values through contextually relevant learning
trajectories (Chen, Chen, & Lin, 2020).

Personalized learning is undergirded by constructivist and socio-cognitive
theories asserting that knowledge construction thrives when learners receive feedback
tailored to their mastery levels (Durlach & Lesgold, 2012). For pesantren, this aligns with
the prophetic model of ta‘lim —individualized instruction —whereby a kyai attends to the
moral and intellectual growth of each santri. Al-driven intelligent tutoring systems (ITS)
operationalize these principles, calibrating scaffolding based on learners’ error patterns
and motivational states, thereby mirroring the relational depth of traditional mentoring
(Karabulut-Ilgu, Jaramillo Cherrez, & Jahren, 2018).

Through natural language processing and machine learning algorithms, Al
platforms analyze student interactions —quizzes, recitations, and reflective journals —to
dynamically adjust content complexity and modality (Shaik et al., 2022). For instance,
speech-recognition models can assess Qur’anic recitation accuracy against Tajwid rules,
delivering immediate, culturally sensitive feedback that preserves the sanctity of
devotional practice. Simultaneously, recommendation engines suggest supplementary
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hadith commentaries aligned with a student’s thematic interests, blending spirituality
and scholarship in a personalized digital curriculum (Ahmad & Khalid, 2024).

Findings from research and community service in several pesantren indicate that
Artificial Intelligence (Al) technology is being adopted to enhance educational quality
and institutional management. For instance, at Pesantren Bahrul Uluum Al Kamal
Asahan, Al is employed to support religious instruction while introducing santri to
intelligent technologies that facilitate the learning process (Suparmadi et al., 2024). The
implementation of Al within the sorogan method —a traditional approach to studying
classical texts —provides a more interactive and dynamic learning experience, thereby
increasing santri motivation and comprehension (Fahraini & Sholichin, 2024).
Furthermore, the development of santri digital and entrepreneurial skills is supported
through Al-based edu-technopreneurship initiatives (Permana, Jazilurrahman, &
Mudarris, 2024).

Al enables the personalization of instruction by analyzing santri learning styles
and abilities. Consequently, teaching materials and methods can be tailored to
individual needs, thereby enhancing instructional effectiveness. Al-driven learning
systems also facilitate educators in monitoring santri progress and delivering timely
interventions. Moreover, Al contributes to administrative efficiency within pesantren —
streamlining processes such as enrollment, scheduling, and academic data management,
which were previously time-consuming and prone to human error. The implementation
of Al in modern pesantren has been shown to improve both personalized learning and
administrative efficiency (Nikmatullah, Wahyudin, Tarihoran, & Fauzi, 2023).

A pilot initiative at a Central Java pesantren employed an Al-driven language
learning platform that combined ITS with gamified exercises. Over a 12-week period,
santri using the system demonstrated a 30% greater improvement in reading
comprehension and pronunciation compared to control groups, attributed to the
system’s adaptive pacing and immediate corrective feedback (Al-Sharhan & Al-
Hunaiyyan, 2012). Equally important, instructors reported increased bandwidth to focus
on spiritual mentoring and group dialogues, underscoring Al’s role as an enabler rather
than a replacement of human guidance.

Beyond cognitive gains, personalized learning can be designed to reinforce akhlaq
(ethical virtues). By integrating moral dilemmas and reflective prompts into learning
pathways, Al systems encourage santri to apply knowledge within an ethical
framework. Early experiments show that embedding values-based scenarios in adaptive
quizzes cultivates deeper moral reasoning, consistent with Qur’anic injunctions on self-
reflection (Yusufali, 2021).

Successful adoption hinges on co-design with kyai and ustadz to ensure algorithms
respect pesantren rhythms—daily prayers, communal gatherings, and seasonal
celebrations. Workshops that bring together Islamic scholars, data scientists, and UX
designers can surface cultural nuances, such as appropriate metaphors and vernacular,
thus preventing off-the-shelf models from imposing incongruent Western paradigms
(Toland & O’Connor, 2025).

Infrastructure disparities and limited digital literacy among educators present real
challenges. Hybrid deployments —blending edge computing for offline operation with
periodic cloud synchronization—can mitigate connectivity constraints in rural
pesantren. Concurrently, professional development programs that demystify Al
concepts for ustadz foster ownership and skillful facilitation of personalized platforms
(Arango-Caro, Walsh, Wester, & Callis-Duehl, 2022).
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Given the sensitivity of student data, Al systems must implement robust privacy-
preserving techniques —such as differential privacy and encryption at rest —to comply
with Islamic principles of confidentiality (sitr) and meet regulatory standards
(Abdulbaqi, Ghandour, & Jawad, 2024). Drafting a pesantren-specific data charter,
informed by both GDPR and magasid al-shariah, can codify commitments to ethical data
stewardship.

Longitudinal studies employing mixed-methods approaches are essential to gauge
both cognitive outcomes and spiritual development (Yocum, 2014). Learning analytics
dashboards can visualize individual progress while qualitative interviews with santri
and kyai capture lived experiences, enabling iterative refinements of AI models to better
support pesantren’s holistic learning goals.
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Figure 1. Mapping of Al-Driven Personalized Learning in Pesantren

Al-driven personalized learning offers pesantren a pathway to honor their
spiritual heritage while unlocking individualized growth. By embedding adaptive
technologies within the relational fabric of ta’lim and tarbiyah, pesantren can cultivate
santri who are both spiritually grounded and intellectually agile. Future research should
explore cross-cultural applications in varied Islamic educational contexts, ensuring that
personalized Al models remain attuned to diverse traditions while upholding universal
ethical tenets.

Al for Administrative and Operational Efficiency: Streamlining Pesantren
Management

Pesantren administration encompasses a myriad of processes—from student
admissions and curriculum scheduling to financial oversight and strategic planning. The
deployment of Al-driven systems offers a pathway to optimize these workflows,
delivering time and cost efficiencies while preserving the communal and spiritual
dimensions central to pesantren governance. By embedding machine learning and
intelligent automation, pesantren leaders can transition from reactive problem-solving
to proactive, data-informed stewardship (Pan, Pan, Song, Ai, & Ming, 2020).
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Traditional admission procedures often rely on manual record-keeping and face-
to-face interviews, which can restrict accessibility and transparency. Al-enabled
platforms leveraging natural language processing (NLP) and optical character
recognition (OCR) streamline document verification, reduce administrative burden, and
enable real-time applicant triaging. Predictive analytics models further assess historical
enrollment data to forecast application trends (Cazier et al., 2017), ensuring equitable
intake quotas aligned with pesantren’s mission of inclusive education.

Timetabling in pesantren must accommodate regular prayer schedules, academic
classes, mentoring sessions, and extracurricular activities. Al-based constraint
satisfaction algorithms generate optimized schedules that minimize conflicts, maximize
facility utilization, and adhere to spiritual rhythms. In pilot implementations, hybrid
cloud-edge architectures have enabled offline scheduling in low-bandwidth settings,
ensuring uninterrupted service and adherence to pesantren’s communal ethos
(Langston, Wyant, & Scheid, 2016).

Financial sustainability is critical, with pesantren often depending on wagqf
endowments and community donations. Al-driven analytics platforms segment donor
profiles through clustering algorithms, predict campaign effectiveness via supervised
learning, and personalize outreach to bolster donor retention. Importantly, dashboards
incorporating fuzzy logic ensure compliance with figh muamalat by tracking zakat and
wagqf disbursements with transparency and accountability (Martins, Oliveira, &
Popovic, 2014).

The implementation of Al also creates new opportunities for santri to develop
digital and technology-based entrepreneurial skills (edu-technopreneurship). For
example, Al-supported mentorship at PP Al-Mubarok successfully enhanced santri
creativity and their ability to compose scholarly works as well as manage digital
enterprises (Basrowi et al., 2024). This aligns with the pesantren’s educational objectives,
which emphasize not only spiritual growth but also the readiness of santri to face the
challenges of the digital economy.

Several pesantren have developed Al-based decision support systems that
integrate academic, financial, and feedback data to assist their leadership in formulating
more strategic and targeted policies (Adlani, Hanifah, & Alfarizi, 2024). These systems
enhance transparency and the effectiveness of pesantren management in the digital era.

Strategic decisions —such as establishing new branches or launching vocational
programs —benefit from Al-enabled scenario modeling. Agent-based simulations and
predictive analytics integrate geospatial data, socio-economic indicators, and historical
performance metrics to evaluate potential outcomes. By visualizing complex
interdependencies, pesantren leaders can make evidence-based choices that reinforce
their commitment to underserved rural communities (Connolly, James, & Fertig, 2019).

While administrative Al yields significant benefits, it raises ethical concerns
around data privacy, algorithmic bias, and the potential erosion of interpersonal
relationships (Varma, Dawkins, & Chaudhuri, 2023). Pesantren-specific governance
frameworks —grounded in magasid al-sharish—must mandate privacy-preserving
techniques (e.g., anonymization, secure multiparty computation) and human-in-the-
loop oversight to ensure Al tools complement rather than replace the relational fabric of
pesantren life.

Successful adoption requires investment in digital literacy and Al competencies
among administrative staff (Kabakus, Bahcekapili, & Ayaz, 2023). Tailored workshops
demystify Al concepts, while mentoring programs pair IT specialists with pesantren
coordinators. A phased rollout—commencing with non-critical processes such as
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inventory tracking and progressing to advanced analytics —fosters stakeholder buy-in
and mitigates resistance to change.

To ensure ongoing alignment with pesantren values, establishing an Al
governance council is essential. This body—comprising kyai, ustadz, community
representatives, and data scientists —oversees model audits, ethical reviews, and
grievance mechanisms. A dynamic charter, periodically revised through participatory
workshops, codifies principles of transparency, accountability, and communal
stewardship (Prasetyo, Istikomah, Fariyatul, Daud, & Alwi, 2023).

Therefore, Al can be integrated to optimize managerial operations in Islamic
boarding schools. The author proposes the following actions:

Table 1. Optimizing Pesantren’s Management with Al

skills enriches
spiritual education
and prepares them

No Operational Description Proposed Actions
Domain
Student Manual record Deploy OCR and NLP for rapid
Admissions keeping and in document verification
person interviews Implement real time triaging
limit accessibility dashboards- Use predictive analytics
and transparency. to forecast application trends
Curriculum Balancing prayer Apply constraint satisfaction
Scheduling times, classes, algorithms for conflict free timetables
mentoring, and Utilize hybrid cloud edge
extracurriculars is architectures to support offline
complex, especially scheduling
in low bandwidth
contexts.
Financial Reliance on wagqf Segment donor profiles with
Management endowments and clustering techniques
donations demands Predict campaign outcomes via
clear oversight in supervised learning
line with figh Integrate fuzzy logic dashboards for
mu’amalat. zakat and wagf tracking
Edu Equipping santri Offer Al supported mentorship
Technopreneurship with digital programs
entrepreneurship Create project based learning for

digital enterprise management
Showcase success stories (e.g., PP Al
Mubarok)

for the digital
economy.
Decision Support Integrating Develop dashboards combining
Systems academic, financial, multi source data
and feedback data Train administrators on data
helps leadership interpretation

craft strategic,
targeted policies.

Pilot in select departments before
wider rollout

Scenario Modeling
& Strategic
Planning

Evaluating new
branches or
programs requires
understanding
complex socio
economic and

Employ agent based simulations
with geospatial inputs

Use predictive analytics on historical
performance metrics

Visualize interdependencies to
inform decisions
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geographic
variables.

Ethical Governance

Al implementation

Establish an Al governance council

& Oversight risks privacy with kyai, educators, community,
breaches, bias, and and data scientists
weakened Mandate privacy preserving
interpersonal bonds methods (anonymization, secure
if ungoverned. multiparty computation)
Schedule regular audits and
participatory reviews
Capacity Building  Successful adoption Conduct tailored Al literacy
& Change hinges on workshops
Management administrative Pair IT specialists with pesantren

staff’s Al literacy
and gradual
introduction of

coordinators as mentors
Phase rollout from inventory
tracking to advanced analytics

intelligent systems.

Table 1 indicates a number of important points for optimizing the administrative
system in Al-based pesantren. Al-driven administrative systems have the potential to
transform pesantren management, freeing human resources to focus on spiritual
mentorship and pedagogical excellence. Longitudinal evaluations should assess impacts
on operational efficiency, staff satisfaction, and community trust. Future studies might
explore cross-country comparisons of Al governance in Islamic educational settings,
enabling best practices to be shared among global pesantren networks.

Ethical and Cultural Considerations in AI Integration: Safeguarding Pesantren
Traditions

The integration of Al within pesantren carries not only technical promise but
profound ethical and cultural implications. As custodians of Islamic scholarship and
moral formation, pesantren must ensure that Al systems reinforce rather than
undermine their spiritual heritage (Purwowidodo & Zaini, 2024). This section elucidates
key considerations—data protection, algorithmic fairness, and the preservation of
relational practices —and proposes an ethics-driven governance model rooted in Islamic
moral philosophy.

Although Al offers numerous benefits, pesantren must confront significant
challenges, particularly regarding the ethics of technology use and resistance to cultural
change. Institutions rooted in specific spiritual and cultural traditions need to ensure
that Al implementation does not undermine Islamic values and pesantren etiquette
(Theguh et al., 2024). The protection of santri personal data is also a critical concern that
must be addressed to safeguard privacy (Laux, Wachter, & Mittelstadt, 2021).

In Islamic jurisprudence, the sanctity of personal information is paramount,
grounded in the principles of sitr (confidentiality) and amana (trust). Al solutions in
pesantren must, therefore, employ privacy-preserving techniques —such as differential
privacy and homomorphic encryption—to safeguard student and community data
(Achruh, Rapi, Rusdi, & Idris, 2024). A pesantren-specific data charter, inspired by
GDPR and the magqasid al-shariah, can articulate these commitments and delineate
responsibilities for data custodians.

Pre-trained Al models often reflect the biases present in their training corpora —
frequently Western-centric and unaligned with local norms. To mitigate this, pesantren
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should co-create datasets with Islamic scholars and linguists, ensuring representation of
classical Arabic, regional dialects, and Indonesian cultural idioms. Routine bias audits,
leveraging fairness metrics like disparate impact analysis, can identify and rectify
skewed behaviors, thereby upholding principles of social justice intrinsic to figh
(Mehrabi, Morstatter, Saxena, Lerman, & Galstyan, 2021).

Core to pesantren life are daily halagah (study circles) and informal mentoring —
spaces of collective reflection and spiritual intimacy. Al tools should augment rather
than supplant these interactions; for example, by using sentiment analysis dashboards
that alert mentors to students exhibiting signs of distress, prompting in-person counsel
rather than automated responses. Ethnographic evaluations in similar settings
demonstrate that hybrid human-Al workflows preserve relational depth while
enhancing responsiveness (Jiang, Wade, Fiesler, & Brubaker, 2021).

The user interfaces of Al applications must resonate with pesantren’s cultural
aesthetics and linguistic norms. Incorporating calligraphic motifs, respectful salutations,
and contextually appropriate metaphors fosters a sense of ownership and belonging.
Participatory design workshops—engaging kyai, ustadz, and santri—ensure that digital
prototypes reflect lived experiences, thereby enhancing acceptance and sustained usage
(Claisse & Durrant, 2023).

Automating tasks in pesantren—such as attendance tracking or performance
feedback—raises questions about the mechanization of spiritual formation. Islamic
ethical philosophy emphasizes niyyah (intention) and human agency; therefore, Al
should serve as an instrument that preserves the santri’s conscious engagement. Design
guidelines must ensure transparency of Al decisions, allowing users to understand and
contest algorithmic outputs, consistent with the Prophetic emphasis on reflective
intention (Felzmann, Fosch-Villaronga, Lutz, & Tamo-Larrieux, 2020).

Establishing an Al ethics board within the pesantren ecosystem —comprising
religious scholars, educators, parents, and data scientists —ensures multi-stakeholder
oversight (Vithanage, Arunatilake, Wanigasinghe, & Seneviratne, 2023). This body
supervises compliance with ethical charters, conducts regular audits, and adjudicates
grievances. Periodic community forums promote transparency, allowing santri and
stakeholders to voice concerns and contribute to policy refinements.

Building a culture of shared responsibility demands inclusive digital literacy
programs (Hobbs & Coiro, 2016). Workshops that demystify Al fundamentals and
facilitate hands-on interactions reduce fear and foster critical awareness. By empowering
santri to co-author digital narratives —such as archiving oral histories via Al-assisted
transcription — pesantren affirm their collective agency in shaping technological futures.

To assess how Al integration influences akhlag and communal bonds, longitudinal
mixed-method studies are vital. Quantitative analyses of engagement metrics should be
complemented by qualitative interviews capturing santri lived experiences. Such
research can uncover subtle shifts in spiritual dispositions and inform iterative design
cycles, ensuring that Al remains responsive to evolving community needs (Jahidin,
2023).

From what I've mentioned, I can map out some important stuff about Ethical and
Cultural Considerations in Al Integration at pesantren below:
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Table 2. Ensuring Ethical and Cultural Considerations of Al Integration at Pesantren

No Key Description Proposed Actions
Consideration
1 Data Protection Upholding sitr Adopt differential privacy and
(confidentiality) and homomorphic encryption
amana (trust) in Develop a pesantren specific data
handling santri charter aligned with maqasid al shari‘ah
personal data.

2 Algorithmic Mitigating Western Co create datasets with Islamic scholars

Fairness centric and corpus and linguists
biases in pre trained Conduct routine bias audits using
models. fairness metrics

3  Preservationof Ensuring Al Integrate sentiment analysis dashboards
Relational augments, not to flag santri needing personal counsel
Practices replaces, daily Ethnographic evaluation of hybrid

halagah and informal workflows
mentoring.

4  Cultural Designing interfaces Use calligraphic motifs and respectful
Aesthetics & that resonate with salutations
Linguistic pesantren’s visual Facilitate participatory design
Norms and linguistic workshops with kyai, ustadz, and santri

traditions.

5  Transparency Preserving niyyah Provide clear explanations of Al
& Human (intent) and the decisions
Agency santri’s conscious Allow users to contest and review

engagement with model recommendations
algorithmic outputs.

6  Multi Establishing Form an Al ethics board including
Stakeholder oversight to align scholars, educators, parents, and data
Governance technological scientists

practice with Islamic Hold regular community forums
moral philosophy.

7 Digital Literacy Empowering santri Offer hands on workshops demystifying
& Shared to critically engage Al fundamentals
Responsibility ~ with and co author Support projects like Al assisted oral

Al mediated history archiving
narratives.

8  Longitudinal Assessing impacts on Combine quantitative engagement
Mixed Method  akhlaq and metrics with qualitative interviews
Evaluation communal bonds Iterate design based on emerging

over time. community needs

Table 2 shows that Al integration in pesantren needs to consider a number of
elements in order to function optimally from an ethical and cultural perspective. Ethical
and cultural stewardship is essential for Al's sustainable integration within pesantren.
By grounding governance in Islamic moral philosophy, engaging communities through
participatory design, and ensuring transparent, fair algorithms, pesantren can harness
Al without compromising their spiritual lineage. Future scholarship should explore
comparative frameworks across diverse Islamic educational contexts, fostering a global
dialogue on ethics-driven Al in faith-based institutions.
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CONCLUSION

Al has emerged as a strategic bridge between spirituality and technology in
modern pesantren. Its implementation has demonstrably enhanced the personalization
of instruction by tailoring content and pedagogical approaches to each santri’s needs,
expedited and streamlined administrative processes, and created new opportunities for
developing digital competencies and entrepreneurial skills through Al-based edu-
technopreneurship. Moreover, Al supports the establishment of transparent, data-
driven decision-support systems that enable pesantren leadership to formulate more
targeted and effective policies. Nonetheless, Al integration within pesantren also faces
ethical and cultural challenges—such as safeguarding santri personal data, ensuring
adequate technological infrastructure, and addressing concerns over potential impacts
on Islamic values and pesantren traditions.

This study is limited to the aspects of Al-Driven Personalized Learning, Al for
Administrative and Operational Efficiency, dan Ethical and Cultural Considerations in
Al Integration. Further research is needed that accommodates more varied aspects of Al
integration at pesantren for more comprehensive understanding. Therefore, prudent,
ethical implementation strategies grounded in pesantren values are essential to
harmonize technological innovation with spiritual and cultural identity. Also, with
collaborative efforts among pesantren stakeholders, technology developers, and
government authorities, modern pesantren can pioneer adaptive and relevant Islamic
education in the digital era, cultivating a generation that excels in technological
proficiency while remaining deeply rooted in spiritual values and local wisdom.
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