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Keywords: foundational Islamic identity. This study addresses how
Reformulation, to successfully harmonize modernization with tradition.
Islamic Educational This study aims to identify the opportunities and
Leadership, challenges facing pesantren amid digital transformation
Era of Disruption and to examine the crucial role of leadership in

managing this change. This study employed a literature
review method with a descriptive analytical approach,
analyzing scholarly sources to uncover key patterns and
findings regarding digital dynamics and leadership
strategies in pesantren. The findings are guided by
visionary leadership, pesantren have great potential to
transform into a modern and progressive Islamic
education center. Through an effective balance between
the adoption of technology and the preservation of
fundamental Islamic values, pesantren can continue to
contribute to shaping a generation that is faithful,
knowledgeable, and globally competitive.

Introduction

The pesantren is an Islamic educational institution that plays a strategic role
in shaping the character and personality of the Muslim generation. Through
teaching religious values, pesantren significantly contribute to producing cadres
ready to carry out da'wah and leadership roles. The existence of pesantren also
greatly influences the development of Islamic civilization in Indonesia (Rosita et
al., 2024: 287). Since before independence, pesantren have served as educational
centers that participated in the nation's struggle. Therefore, pesantren are not only
places of religious learning but also important pillars in the history and culture of
the nation.

Rapid advancements have brought us into the era of Industry 4.0, which
comprehensively affects various aspects of life. Education, including pesantren, is
not exempt from the impact of this digital transformation. Pesantren must adapt to
technological developments to remain relevant and practical in fulfilling their
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functions (Nikmatullah et al., 2023:1). This adaptation is essential for pesantren to
continue contributing positively to society and the Muslim community. Thus,
understanding and mastering technology are key factors in today's pesantren
education.

Technological changes bring diverse impacts to pesantren education,
presenting opportunities and challenges. On one hand, digital advancements open
wide access to learning resources and more effective communication. On the other
hand, pesantren face risks of losing traditional values if they fail to manage change
wisely (Halimah et al., 2024: 649). Therefore, it is crucial to thoroughly examine
how pesantren can leverage opportunities while overcoming emerging obstacles.
This study focuses on two main questions: what opportunities pesantren can seize
in the digital era and what challenges they must confront.

The primary goal of this research is to identify and understand the dynamics
of opportunities and challenges arising in pesantren education amid digital
technological progress. First, the study will explore how pesantren can adjust to
technological developments without compromising the Islamic values
fundamental to their education. This adjustment includes integrating technology
into learning processes and pesantren management. Second, the research will
investigate the potential that pesantren can utilize to expand da'wah and improve
educational quality through digital media.

The challenges pesantren face in the digital era are complex, ranging from
limited technological infrastructure to resistance against cultural changes in
learning. Pesantren must develop appropriate strategies to avoid being left behind
in modernization. Additionally, maintaining a balance between technological
innovation and preserving religious traditions is a critical aspect that requires
attention. In this way, pesantren can remain relevant and competitive educational
institutions in the digital age.

Conversely, the digital era offers significant opportunities for pesantren to
enhance the effectiveness of teaching and da'wah delivery. Information technology
enables pesantren to reach broader audiences through various digital platforms.
Social media, learning applications, and online resources can enrich teaching
methods and accelerate information access. This strengthens pesantren's role as
adaptive and innovative centers for Islamic education.

This research is also expected to provide insights into concrete steps
pesantren need to take to face the digital era. Through deep understanding,
pesantren can design learning systems that integrate technology without losing the
essence of Islamic values. Furthermore, this approach can help pesantren improve
human resource quality, enabling them to compete in the modern world. Thus,
pesantren will not only be traditional institutions but also dynamic and progressive
ones.

In conclusion, the digital era brings opportunities and challenges that
pesantren must respond to appropriately. Technological adaptation should be
selective and oriented toward improving education quality. As Islamic educational
institutions, pesantren have great potential to transform into modern learning
centers while preserving noble religious values. This study serves as an initial step
to understanding and formulating the best solutions for facing changing times.

With this research, it is hoped that pesantren will be better prepared to face
the challenges of technological globalization. The findings will form the basis for
policy development and educational innovation in pesantren during the digital era.
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Moreover, this study opens space for dialogue between tradition and modernity
within Islamic education. Hence, pesantren can continue to play a vital role in
shaping a future generation that is faithful, knowledgeable, and competitive.

Reasearch Methods

This study is conducted as a library research, focusing on gathering and
analyzing existing literature related to the topic (Hasan et al., 2022: 21). The
approach employed is descriptive analysis, aiming to provide a detailed and
systematic examination of the data. Data collection involves exploring various
documents such as books, papers, journals, articles, research reports, conference
proceedings, official documents, and digital sources like e-books and online
articles.

After collecting the data from these diverse sources, a content review is done
to identify patterns, relationships, and significant findings supporting the research
objectives. The analysis process includes comparing different perspectives and
results presented by experts in the field. This comparative examination helps to
highlight consistencies and discrepancies among the various references.

The gathered information is synthesized following the analytical phase to
produce comprehensive and in-depth conclusions. This synthesis integrates the
key insights from the literature to address the research questions effectively.
Ultimately, the method aims to deepen understanding of the opportunities and
challenges faced by pesantren education in the digital era.

Discussion
A Glance at Islamic Boarding Schools

Pesantren are traditional Islamic educational institutions focused on
studying, understanding, and practicing religious teachings, emphasizing moral
values as daily behavioral guidelines (Kurniawan et al., 2022, p. 303). Their
existence spans several centuries, approximately 300 to 400 years, becoming an
integral part of Muslim life in Indonesia. As the majority population, Indonesian
Muslims have experienced transformation aligned with the nation's historical
journey. The widespread distribution of pesantren across regions reflects their
significant influence on surrounding communities. Pesantren have significantly
contributed as educational centers, religious propagation hubs, and socio-religious
movement agents. Most pesantren are located in rural areas, strategically
positioning them to develop local communities' education and socio-economic
aspects. Internally, pesantren have evolved to strengthen their role as development
agents, bridging and resolving rural socio-economic issues (Sari et al., 2025: 132).
Thus, pesantren function not only as religious institutions but also as catalysts for
social change. Their sustainability depends on their ability to adapt to changing
times. The key role that pesantren plays in rural society continues to grow.

The elements that constitute pesantren are interconnected, creating a unique
institutional system. Although physical aspects tend to remain static, these
elements vary according to kyai policies that adapt national curricula and
educational reforms (Yugo, 2025: 238). The main components include the kyai,
santri, pondok, mosque, and religious instruction. Together, these form the
foundation of pesantren education and life, distinct from other educational
systems.

The kyais hold a central position as educators, leaders, and managers of
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economic and spiritual life (Assa’idi, 2021:11). Their presence determines the
direction and quality of pesantren education. Beyond teaching, the kyai organizes
various activities and supervises santri mobility to ensure smooth operation. The
kyai's role is inseparable from the pesantren's existence. They serve as central
figures, developing teachings and influence through instruction.

Santri are crucial recipients of religious education, comprising various age
groups from children to adults. Besides religious knowledge, santri receive
character education reflected in pesantren's five core values: sincerity, simplicity,
independence, Islamic brotherhood, and freedom (Mas’udi, 2024: 211). These
values shape santri to practice Islamic teachings in daily life.

The pondok serves as residential quarters for resident santri, typically
dormitory-style with narrow rooms. Availability of pondok housing is a
fundamental requirement for pesantren. Although there are no fixed rules
regarding pondok design, buildings usually extend linearly and are adapted to
pesantren needs. Facilities within the pondok support learning and daily santri life.

The mosque functions as the center for building piety and religious
education. It serves as a place of worship and a venue for teaching classical
Islamic texts by the kyai or senior ustadz. Ritual prayers such as the five daily
prayers, Friday prayer, and tahajjud are key activities fostering discipline and
spirituality. The mosque's presence is inseparable from pesantren and remains vital
for religious activities. Religious instruction is the primary purpose of the
pesantren establishment. The tradition of teaching the yellow books, classical
Islamic texts, is a hallmark of pesantren. Over time, the education system has
converged into several types, including pesantren with formal national education,
madrasah teaching general sciences, diniyah madrasah, religious study groups, and
pesantren serving as dormitories for general school students (Fadlin et al., 2024:
2). This diversity reflects the pesantren's adaptability.

Based on education systems, pesantren are classified into salafi pesantren,
which maintain classical Islamic teachings, and khalafi pesantren, which
incorporate general subjects in madrasah. These models differ in characteristics
but share core pesantren values (Rahmansyah, 2023: 192). This variety illustrates
Indonesia's pesantren educational diversity. Traditional Salafi pesantren focus on
classical texts without integrating science or technology. Their curriculum does
not follow the Ministry of Religious Affairs standards, and certificates are issued
internally. Meanwhile, khalafi-salafi pesantren combine general subjects with
yellow book study using sorogan, bandongan, and mudzakarah methods,
exemplified by Pesantren Tebu Ireng Jombang.

Salafi-khalafi pesantren still prioritize classical texts but use madrasah
systems instrumentally, such as Pesantren An-Nuqayyah Guluk-guluk Sumenep
(Ningsih et al., 2023: 340). Modern khalafi pesantren abandon salafi systems,
emphasizing Arabic and English as daily languages. Their curriculum is
independently developed without formal patterns, like Pesantren Al-Amien
Prenduan Sumenep. 'Am pesantren adopts madrasah and formal school curricula
with complete 24-hour education, adding religious and language subjects as
needed. Pesantren Assalam Surakarta Jawa Tengah exemplifies this model.
Takhassus pesantren focuses on entrepreneurship and agriculture while integrating
religious studies, as seen in Pesantren Darul Falah Banteng Ciapea, Bogor.

Although these models share the preservation of traditional values, they
differ in innovation and adaptation levels. Some pesantren focus solely on
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maintaining values, while others innovate to meet modern demands. This
complexity characterizes pesantren diversity. Determining which pesantren fully
embrace and utilize information technology is difficult, as salaf and khalaf
pesantren employ technology to varying degrees (Suwendi et al., 2024: 453).
Initially, many pesantren resisted technology, fearing moral degradation among
youth. However, awareness of technology's importance in supporting education
has grown significantly. Currently, various pesantren models accept and integrate
information technology into education processes. Though implementation is not
comprehensive, this shift marks a significant attitude change. Technology is seen
as a tool to strengthen pesantren's educational and da'wah functions. Adaptation is
a crucial step in facing the digital era's challenges.

Maintaining a balance between technological innovation and Islamic value
preservation is a primary concern. Pesantren must integrate technology without
compromising their core religious mission. Selective and contextual approaches
ensure technology strengthens rather than weakens pesantren identity. This dual
challenge presents both opportunity and responsibility. Pesantren has excellent
potential to develop and actively participate in the digital era. By harnessing
technological opportunities and addressing challenges, pesantren can reinforce
their roles as educational and religious institutions. This transformation steers
pesantren toward modernity while retaining traditional roots. This study offers a
comprehensive overview of these dynamics.

Opportunities for Islamic Boarding School Education in the Digital Era

In the current digital era, pesantren education continues to evolve by
adopting digital technology and modern communication tools. Today's generation
of santri utilizes electronic devices, social media, and multimedia to create more
interactive and innovative learning approaches (Kardi et al., 2023: 37). Digital
technology plays a crucial role in transforming Islamic education within
pesantren, enhancing the quality of teaching and learning processes. As
technology advances, Islamic education is vital in ensuring the continuity of
Islamic teachings. Furthermore, pesantren education shapes the character of
Muslim society by instilling core religious values. The digital era has profoundly
impacted various aspects of life, including education. Numerous opportunities
have emerged as many fields experience progress and transformation due to
technological advancements. Islamic education, as a subsystem of national
education, cannot be separated from the influence of information and
communication technology (ICT) in this era. The integration of ICT in education
is no longer optional but an essential requirement for pesantren to improve their
educational quality (Arif et al., 2024, p. 367). This integration enhances both the
quantity and quality of learning processes.

Beyond teaching and learning, technology enables pesantren to expand their
da'wah efforts through social media platforms. In today's digitalized world,
information and knowledge are easily accessible via online media. This
accessibility supports pesantren in spreading Islamic teachings more broadly and
effectively (Adiyono et al., 2024, p. 287). Consequently, pesantren can reach
broader audiences and foster greater engagement in religious education and
activities. The digital medium thus becomes a powerful tool for religious
propagation.
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A proper approach to technology use allows Islamic education to keep pace
with changing times and remain relevant to contemporary needs. Adopting digital
tools in pesantren education is necessary to integrate traditional Islamic
educational values with modern technology. This integration aims to enhance and
perfect Islamic education, making it more comprehensive and universal (Muhith
et al.,, 2023: 457). One of the core philosophies of pesantren education is to
preserve noble Islamic values while embracing changes for improvement.

Digital technology facilitates more dynamic learning environments,
encouraging active participation from santri. Interactive multimedia and online
resources diversify teaching methods, catering to different learning styles. This
variety enriches the educational experience and promotes a deeper understanding
of Islamic teachings (Lundeto et al., 2021: 2231). Moreover, technology supports
personalized learning, allowing santri to study at their own pace and according to
their interests.

The use of social media as a da'wah platform helps pesantren connect with
younger generations who are digitally savvy. Through these channels, pesantren
can efficiently share religious content, announcements, and educational materials
(Syarifah, 2023:195). This connectivity fosters community building and
continuous engagement beyond physical boundaries. It also encourages Santri to
apply religious teachings responsibly in their daily digital interactions.
Technology also supports pesantren in administrative and management tasks.
Digital record-keeping, communication, and resource management streamline
operations and improve organizational efficiency (Abas Hidayat et al., 2021: 351).
These improvements free up time and resources that can be redirected to
enhancing educational quality. Effective management supported by technology
contributes to the overall development of pesantren institutions.

Online learning platforms have become increasingly relevant, especially
during restricted physical interaction. Pesantren can utilize virtual classrooms and
webinars to continue education without interruption. This flexibility ensures that
learning remains consistent regardless of external challenges (Efendy et al., 2023:
355). It also broadens access to expert lecturers and diverse educational content.

Integrating technology in pesantren education requires careful planning and
training despite the many benefits. Educators and administrators must have the
necessary skills to utilize digital tools effectively. Continuous professional
development and technical support are essential to overcome initial resistance and
technical difficulties. Building digital literacy among santri is equally important to
maximize technology's potential.

The digital era encourages pesantren to innovate curriculum design by
incorporating contemporary issues alongside classical Islamic knowledge. This
approach prepares Santri to face modern challenges while being grounded in
religious principles. Integrating technology with traditional curricula enhances
critical thinking and problem-solving skills relevant to today's world. It also
fosters creativity and adaptability among learners. Technology enables pesantren
to document and archive educational materials digitally. This preservation ensures
that valuable religious texts and teaching resources remain accessible for future
generations. Digital archives also facilitate research and knowledge dissemination
within the Islamic scholarly community. This contributes to the continuity and
enrichment of Islamic education.
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The integration of technology promotes environmental sustainability by
reducing reliance on paper-based materials. Digital textbooks, assignments, and
communications minimize resource consumption. This eco-friendly approach
reflects Islamic values of stewardship and responsibility toward the environment.
It also models sustainable practices for santri. Despite the promising
opportunities, pesantren face challenges such as limited infrastructure and unequal
access to technology. Rural pesantren may struggle with internet connectivity and
the availability of devices. Financial constraints can hinder technology acquisition
and maintenance. Addressing these disparities is crucial for equitable educational
development.

In conclusion, the digital era presents significant opportunities for pesantren
education to evolve and expand. By embracing technology thoughtfully, pesantren
can enhance their educational quality and da'wah effectiveness. Addressing
challenges proactively ensures sustainable and inclusive development. This
transformation strengthens pesantren's role in shaping knowledgeable and faithful
Muslim generations.

Challenges of Islamic Boarding School Education in the Digital Era

Pesantren in the digital era presents a fascinating phenomenon worthy of
study. As Islamic educational institutions with a long and strong tradition in
Indonesia, pesantren teach not only religious knowledge but also general sciences
and life skills. They play a significant role in shaping the character and identity of
santri as future generations of the nation (Mar, 2024:1). However, rapid
information and communication technology advancements demand that pesantren
adapt and innovate to remain relevant and competitive. Utilizing digital
technology is essential to support teaching, management, da'wah, and literacy
activities.

One major challenge pesantren face is inadequate facilities, human
resources, and digital literacy. Investment in technology infrastructure, such as
internet networks, computers, laptops, and gadgets, is necessary. Equally
important is training educators, administrators, and santri to use digital tools
effectively and efficiently (Paramansyah et al., 2024:1271). Enhancing digital
literacy awareness and skills across all pesantren components enables critical,
creative, and responsible information access and dissemination.

On the other hand, the digital age opens tremendous opportunities for
pesantren development. Social media and digital platforms allow pesantren to
reach broader audiences and attract prospective santri. Information management
systems simplify administrative and financial processes. Additionally, pesantren
can develop innovative technology-based programs like video lessons, online
learning, and cloud-based management systems (Kholili, 202: 8). These
advancements improve educational quality and da'wah effectiveness.

Embracing the digital era is a form of jihad for all pesantren stakeholders.
This struggle does not mean rejecting pesantren traditions but enhancing them by
integrating noble values with technological progress (Mufron et al., 2024: 11).
Such synthesis enables pesantren to continue contributing to national development
in a civilized and advanced society. Therefore, digital transformation becomes a
mission aligned with pesantren's educational and spiritual goals.

Current technological challenges provide a foundation to strengthen
pesantren's capabilities while evaluating shortcomings in traditional Islamic
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education. Despite numerous opportunities, pesantren must confront various
obstacles posed by rapid digital advancements. One pressing issue is the lack of
digital literacy among many, including youth and students, and how to ethically
use technology while preserving Islamic values (Ansori et al., 2022:645).
Addressing these concerns is vital for the pesantren's sustainable development.

Internal challenges in pesantren education during digitalization include
defining educational goals, managing institutions, and ensuring quality outputs.
Insufficient technology infrastructure also hampers progress. Many educators lack
mastery of the digital tools necessary for modern teaching methods.
Consequently, pesantren must enhance the quality of technology and capacity to
support educational development in this era (Muhajir, 2022: 196). Alongside
adequate devices, understanding the importance of digital literacy is crucial.

Continuous training and awareness programs on digital technology foster
superior human resources capable of competing in educational advancement.
Strengthening these competencies ensures pesantren can effectively integrate
technology into their systems (Arifin, 2022 :286). This ongoing effort is essential
to meet evolving educational demands and maintain pesantren's relevance in the
digital age.

Islamic education in pesantren evolves by following societal changes
without compromising noble Islamic principles (Ekasari et al., 2021:127). This
balance ensures pesantren remain vital educational centers while embracing
modern tools. Their ability to adapt while upholding tradition is a distinctive
strength. It enables pesantren to contribute meaningfully to both religious and
social spheres.

Digital literacy among santri empowers them to become proactive learners
and contributors. Skills in information evaluation and content creation enhance
their educational experience. Empowered santri can also participate in broader
societal discourse. Technology supports pesantren's administrative efficiency.
Automated systems reduce manual workload and errors. Efficient management
enhances resource allocation and service delivery. Environmental sustainability
benefits from digital adoption. Reduced paper usage and energy-efficient
technologies align with Islamic stewardship values. The Pesantren model is
responsible for environmental practices through technology. In summary,
pesantren faces multifaceted challenges in the digital era but also possesses
significant opportunities. Strategic planning, capacity building, and -ethical
integration of technology are vital. Embracing these elements enables pesantren to
thrive as modern Islamic educational institutions. Their continued evolution
contributes to nurturing knowledgeable, ethical Muslim generations ready for the
future.

Leadership Strategies in Pesantren for Managing Digital Transformation:
Building Vision, Capacity, and Innovation Culture

Leadership within pesantren is pivotal in steering these traditional Islamic
educational institutions through the complexities of digital transformation. The
evolving technological landscape demands visionary leaders who can harmonize
long-standing religious values with innovative educational practices (Diana et al.,
2024:33). Such leaders must articulate a clear and compelling vision that aligns
digital integration with the pesantren's spiritual mission. Without a coherent
direction, efforts to modernize risk fragment the institution's identity. Therefore,
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leadership vision acts as the foundational compass guiding all transformation
initiatives.

Developing this vision requires a deep understanding of Islamic pedagogy
and contemporary digital trends. Leaders must engage with emerging technologies
while ensuring that core religious teachings remain intact. This balance is crucial
to maintaining pesantren's legitimacy and relevance in modern society (Hosaini et
al., 2024:107). Furthermore, visionary leadership inspires stakeholders including
kyais, educators, and students to embrace change proactively. It fosters a
collective commitment toward sustainable advancement.

Once a vision is established, building human capacity becomes the next
essential strategy. Digital transformation hinges on the competencies of educators
and administrators who implement technological tools effectively (Fathullah et al.,
2023: 1). Leaders must prioritize comprehensive training programs that enhance
digital literacy and pedagogical skills. Continuous professional development
ensures that pesantren staff can confidently navigate new platforms and
methodologies. This investment in human capital directly influences the quality of
education delivered.

Capacity building also involves cultivating adaptability among santri, the
pesantren students. As digital natives, santri must be equipped with technical
skills and critical thinking abilities to evaluate online content responsibly.
Leadership is crucial in designing curricula that integrate digital competencies
alongside Islamic values (Shofiyyah et al., 2023:193). This dual focus prepares
learners to thrive in both spiritual and modern contexts. Equipping santri with
these skills contributes to the pesantren's long-term sustainability.

Culture forms the third pillar in managing digital transformation within
pesantren. Establishing an innovation-friendly environment encourages
experimentation and openness to new ideas. Leaders must model behaviors that
value creativity and continuous improvement (Akem et al., 2025: 49). When
innovation is embedded in organizational culture, resistance to change diminishes
significantly. This cultural shift empowers all members to contribute actively to
modernization efforts.

Creating such a culture requires deliberate communication strategies.
Leaders must clearly articulate the benefits of digital tools and address moral and
ethical implications (Nasution et al., 2024: 77). Transparency in decision-making
builds trust and reduces apprehension among conservative stakeholders. Involving
kyais and community leaders in dialogue fosters collective ownership of the
transformation process. This participatory approach strengthens the pesantren's
social cohesion.

Strategic communication plays a vital role in managing perceptions about
digital transformation. Leaders must address fears of cultural erosion by
emphasizing technology as a tool rather than a threat. Highlighting success stories
within pesantren can inspire wider acceptance. Engaging parents and alums in
dialogue fosters broader community support. Effective communication mitigates
resistance and builds enthusiasm. Leadership development itself is a continuous
process. Pesantren should invest in nurturing future leaders who are digitally
savvy and spiritually grounded. Mentorship programs and leadership training
cultivate competencies necessary for ongoing transformation.

Financial management is another critical leadership responsibility in digital
integration. Leaders must allocate budgets strategically to balance technology

243



244 Zainal, Supriadi, & Joni, Reformulation Of Islamic Educational Era, ...

investments with other operational needs. Exploring diverse funding sources,
including grants and donations, enhances financial sustainability. Transparent
financial practices build trust among stakeholders. Prudent resource management
underpins successful transformation. Leaders should also champion inclusivity in
digital education. Ensuring all santri, regardless of socio-economic background,
have access to technology is essential. Addressing digital divides prevents
marginalization within pesantren communities. Inclusive policies promote equity
and uphold Islamic principles of social justice. Leadership commitment to
inclusivity strengthens the pesantren's social fabric.

Leadership must also be sensitive to the psychological impacts of
digitalization on santri. Balancing screen time with spiritual and physical activities
maintains holistic well-being. Guiding digital wellness supports santri's mental
health. Leaders should integrate counseling services and awareness campaigns.
Attending to these needs ensures sustainable engagement with technology.

Technology can also enhance the pesantren's administrative efficiency.
Leaders should promote automation of routine tasks such as attendance, grading,
and communication. Streamlined operations free up time for educational
innovation and personalized teaching. Implementing user-friendly management
systems increases transparency and accountability. Efficient administration
supports overall institutional effectiveness.

Pesantren leadership should leverage digital platforms for da'wah expansion.
Online media enable pesantren to reach broader audiences and engage diverse
communities. Strategic content creation and dissemination amplify pesantren's
religious influence. Leaders must guide santri in responsible digital propagation.
This outreach strengthens the pesantren's societal role.

Addressing security concerns is vital in digital transformation. Leaders must
implement robust cybersecurity measures to protect data and privacy. Educating
santri and staff on safe online practices mitigates risks. Regular system updates
and monitoring prevent breaches. Ensuring a secure digital environment builds
trust and continuity.

Digital transformation offers opportunities for environmental sustainability.
Leaders should promote paperless administration and eco-friendly technologies.
This aligns with Islamic stewardship principles and global sustainability goals.
Educating santri on environmental responsibility integrates faith and practice.
Sustainable practices position pesantren as role models.

Leadership must also address gender equity in digital access and
participation. Ensuring female santri have equal opportunities to engage with
technology is essential. Removing barriers promotes empowerment and
inclusiveness. Gender-sensitive policies reflect pesantren's commitment to social
justice. Leadership advocacy advances equality.

Building resilience against misinformation and digital misinformation is
another leadership challenge. Educating santri to evaluate online content critically
protects pesantren's intellectual integrity. Leaders should provide reliable
resources and encourage scholarly inquiry. Combating false information
strengthens pesantren's educational credibility. Critical digital literacy is
indispensable.

Leaders should encourage community engagement in digital initiatives.
Involving parents, alums, and local stakeholders fosters shared responsibility.
Collaborative projects enhance resource mobilization and innovation. Community
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support reinforces the pesantren's social capital. Engaged communities sustain
transformation efforts.

Finally, pesantren leadership must embrace a long-term perspective. Digital
transformation is an ongoing journey requiring patience and persistence. Leaders
should set realistic milestones and celebrate incremental progress. This outlook
maintains motivation and focus. Sustained leadership commitment ensures
pesantren's flourishing in the digital era.

Conclusion

Based on the above discussion, it can be concluded that Islamic boarding
schools, as strategic Islamic educational institutions in Indonesia, play a central
role in the formation of the character and identity of the Muslim generation.
Facing the digital era and the Industrial Revolution 4.0, Islamic boarding schools
are at a crossroads that demand adaptation and innovation without sacrificing
fundamental Islamic values.

The main opportunities that can be taken advantage of by Islamic boarding
schools in this era include improving the quality of learning through ICT
integration, expanding the reach of da'wah through digital media, and developing
more efficient management and administration. Technology enables an interactive
learning environment, personalized learning, and wider access, while supporting
the documentation of religious knowledge and facilitating external collaboration.
This digital transformation is accompanied by complex challenges that must be
overcome. These challenges include limited technological infrastructure, low
digital literacy among educators and students, cultural resistance to change, and
the crucial need to maintain a balance between technological innovation and the
preservation of traditional values. Financial resource management and digital
inclusivity efforts are essential to ensure a fair and sustainable transformation.

The leadership of the pesantren plays a key role in managing this
complexity. Effective leadership must be able to develop a clear vision, increase
the capacity of human resources (HR), and create a culture of innovation that
supports sustainable change. The strategies implemented include transparent and
participatory communication, internal and external collaboration, curriculum
reformulation to integrate digital competencies with Islamic ethics, and focus on
ethical aspects and student welfare. Overall, with the right approach, pesantren
have great potential to transform into modern and progressive Islamic educational
centers while maintaining their traditional roots, so that they can continue to
contribute to shaping a generation of faithful, knowledgeable, and competitive
Muslims in the era of technological globalization.
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