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Abstract: Digital transformation has brought significant changes 
across various aspects of life, including the educational system 
within Indonesian Islamic boarding schools (pesantren). This study 
aims to examine the forms of digital transformation and learning 
model innovations implemented by pesantren in response to the 
challenges of the information technology era. The research employs 
a library study method by reviewing various scholarly works related 
to the digitalization of Islamic education, curriculum development, 
and technology-based learning innovations. The findings reveal that 
digital transformation in pesantren is manifested through the 
utilization of online learning platforms, interactive digital media, 
digitalized educational administration systems, and the 
enhancement of digital literacy among students and educators. 
Emerging learning innovations include blended learning, e-learning, 
collaborative learning, and the integration of technology into Islamic 
studies. These transformations not only broaden access to learning 
resources but also improve the quality and effectiveness of 
education in adapting to contemporary developments. Nevertheless, 
challenges such as limited infrastructure, inadequate digital 
competencies, and organizational readiness remain significant 
concerns. Therefore, strengthening human resource capacity and 
ensuring sustainable policy support are essential for enabling 
pesantren to preserve their Islamic identity while remaining 
competitive in the digital age. 

Keywords: digital transformation, learning innovation, pesantren, 
Islamic education, educational technology. 
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1. INTRODUCTION 

The rapid advancement of digital technology in the twenty-first 
century has brought significant changes to various aspects of human 
life, including the field of education. Digitalization has not only 
transformed the way people access and disseminate information but 
has also shifted educational paradigms from conventional approaches 
toward more flexible, interactive, and technology-based learning 
systems. In the context of Islamic education, digital transformation 
presents both challenges and opportunities for educational institutions 
to improve learning quality and expand access to knowledge resources. 
One of the Islamic educational institutions currently experiencing 
these dynamics is the pesantren (Islamic boarding school). 

Pesantren are the oldest Islamic educational institutions in 
Indonesia and have made substantial contributions to the 
development of the moral, intellectual, and spiritual character of 
Muslim communities. Their existence serves not only as a center for 
the transmission of Islamic knowledge but also as an agent of social 
change capable of adapting to evolving societal conditions. According 
to Azra (2012), pesantren have demonstrated a remarkable capacity to 
respond to social, political, and cultural transformations without losing 
their Islamic identity (Azra, 2012). This adaptive capability constitutes 
an important asset for pesantren in navigating the digital era, which is 
characterized by the rapid advancement of information and 
communication technologies. 

Digital transformation within pesantren encompasses more than 
the mere adoption of technological devices; it also involves changes in 
mindset, institutional governance, and learning models. The 
emergence of the internet, social media, online learning platforms, and 
various educational applications has created opportunities for 
pesantren to develop more effective and efficient learning systems. As 
Tilaar (2015) argues, education in the digital age must integrate 
technology into the learning process in order to enhance the quality of 
human resources and enable them to remain competitive and adaptive 
in the face of global changes (Tilaar, 2015). 

The COVID-19 pandemic became a crucial catalyst that 
accelerated the digitalization of education in Indonesia, including 
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within pesantren. Restrictions on face-to-face activities encouraged 
educational institutions to adopt technology-based learning systems. 
Many pesantren began utilizing video conferencing applications, e-
learning platforms, and other digital media as learning tools. This 
development demonstrates that pesantren possess the capacity to 
innovate and adapt to technological advancements while maintaining 
their distinctive educational characteristics rooted in Islamic values 
and moral development. 

On the other hand, digital transformation also presents various 
challenges for pesantren. Limited technological infrastructure, 
inadequate digital literacy among some educators, and unequal internet 
access remain significant obstacles to the implementation of digital 
education. Furthermore, concerns have emerged regarding the 
potential impact of uncontrolled technology use on the cultural values 
and traditions of pesantren, which have long served as the foundation 
for character formation among students. Therefore, appropriate 
strategies are required to ensure that digital transformation proceeds 
in harmony with efforts to preserve the identity and core values of 
pesantren. 

In this context, innovation in learning models becomes a critical 
component of educational development. Learning innovation involves 
not only the use of technology as a learning medium but also the 
development of methods, approaches, and strategies that enhance 
student engagement. Learning models such as blended learning, e-
learning, flipped classrooms, and collaborative learning have 
increasingly been implemented in pesantren as forms of adaptation to 
technological advancements in education. According to Munir (2017), 
the utilization of information technology in education can improve 
learning effectiveness, broaden access to educational resources, and 
encourage students to become more independent learners (Munir, 
2017). 

Furthermore, the digitalization of pesantren education aligns 
with the demands of the Fourth Industrial Revolution, which 
emphasizes the importance of twenty-first-century skills, including 
critical thinking, creativity, collaboration, and communication. 
Pesantren are expected to produce graduates who possess not only a 
deep understanding of Islamic teachings but also the competencies 
necessary to compete in an increasingly digitalized global society. 
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Consequently, the integration of Islamic values with digital technology 
has become an unavoidable necessity in the development of 
contemporary pesantren. 

Based on the foregoing discussion, the study of digital 
transformation and innovative learning models in Indonesian 
pesantren is both relevant and essential. Such a study is expected to 
provide a comprehensive understanding of the forms of digital 
transformation occurring within pesantren, the challenges they 
encounter, and the innovative strategies that can be employed to 
enhance the quality of Islamic education in the digital era. In this way, 
pesantren can not only maintain their existence as traditional Islamic 
educational institutions but also evolve into modern educational 
establishments that remain relevant to the needs of contemporary 
society. 

2. METHOD 

a. Research Approach and Type 

This study entitled “Digital Transformation and Learning 
Model Innovation in Indonesian Pesantren” employs a qualitative 
approach with a library research design. The qualitative approach 
was selected because the study aims to gain an in-depth 
understanding of the phenomenon of digital transformation 
occurring within pesantren (Islamic boarding schools) and the 
various innovative learning models that have emerged in response 
to developments in information and communication technology. 
This approach enables researchers to comprehensively explore 
concepts, theories, ideas, and findings from previous studies in 
order to obtain a holistic understanding of the research subject. 

Library research is a type of study that utilizes various literature 
sources as the primary data source. In this research, the researcher 
does not conduct direct field data collection but instead examines 
a variety of written documents related to digital transformation, 
Islamic education, pesantren development, educational 
technology, and innovative learning models. According to Zed 
(2018), library research consists of a series of activities involving 
the collection of library data, reading, note-taking, and processing 
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research materials derived from scholarly literature (Zed, 2018). 
Therefore, this study seeks to produce an in-depth conceptual 
analysis of the dynamics of educational digitalization within 
Indonesian pesantren. 

b. Research Data Sources 

The research data were obtained from various literature 
sources relevant to the research topic. These data sources are 
categorized into two types: primary data sources and secondary 
data sources. 

1. Primary Data Sources 

 data sources consist of the main references that directly 
discuss concepts related to Islamic education, pesantren, digital 
transformation, and learning innovation. Primary data were 
collected from academic books written by prominent scholars, 
including the works of Azyumardi Azra on the modernization 
of Islamic education, Zamakhsyari Dhofier on pesantren 
traditions, Munir on digital learning, and various books 
discussing educational technology and educational 
transformation in the digital era (Azra, 2012; Dhofier, 2015). 

2. Secondary Data Sources 

Secondary data sources include reputable national and 
international journal articles, previous research findings, 
conference proceedings, reports from educational institutions, 
government regulations, policy documents issued by the 
Ministry of Religious Affairs and the Ministry of Education, as 
well as other publications relevant to the research topic. 
Secondary data serve to strengthen the analysis and provide 
empirical insights into the implementation of digital 
transformation across various pesantren in Indonesia (Miles 
dkk., 2014). 

According to Creswell (2018), the use of multiple data sources 
in qualitative research is essential for enriching analytical 
perspectives and enhancing the validity of research findings 
(Creswell, 2018). 
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c. Data Collection Techniques 

The data collection technique employed in this study is 
documentation. This technique involves identifying, collecting, 
reading, recording, and categorizing various literature sources 
relevant to the research topic. The documents analyzed include 
books, scholarly journal articles, research reports, government 
regulations, and various electronic documents discussing digital 
transformation and learning innovation in pesantren. 

The documentation process was conducted systematically to 
ensure the relevance, credibility, and accuracy of the collected data. 
Through this method, the researcher was able to gather 
comprehensive information regarding the forms of digital 
transformation, innovative learning models, implementation 
challenges, and development strategies adopted by pesantren in 
adapting to the digital era. 

3. RESULTS 

a. Digital Transformation in the Pesantren Educational 
System 

The findings of this study indicate that digital transformation 
has brought significant changes to the educational system of 
pesantren in Indonesia. These changes are not only reflected in the 
use of technological devices in the learning process but also 
encompass the digitalization of institutional governance, academic 
administration, student data management, and communication 
among pesantren administrators, students, and parents. The 
emergence of information technology has encouraged pesantren 
to develop management systems that are more effective, efficient, 
and transparent. 

Many pesantren have begun utilizing digital platforms such as 
Learning Management Systems (LMS), video conferencing 
applications, digital libraries, and social media as tools for learning 
and information dissemination. This digitalization enables 
educational activities to take place beyond the constraints of time 
and location, thereby expanding access to a wider range of learning 
resources. According to Munir, the use of digital technology in 
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education can enhance learning effectiveness by providing diverse 
and easily accessible learning materials (Munir, 2017). 

Furthermore, digital transformation has altered the patterns of 
interaction between kiai (Islamic scholars), ustaz (teachers), and 
students. While traditional face-to-face instruction previously 
dominated the learning process, pesantren are now increasingly 
integrating digital technologies as complementary learning tools 
without abandoning the Islamic scholarly traditions that constitute 
their distinctive identity. This integration reflects the adaptability 
of pesantren in responding to contemporary educational 
challenges while maintaining their religious and cultural values. 

In addition, digital transformation has encouraged the 
modernization of educational services within pesantren. 
Administrative processes such as student registration, academic 
record management, attendance monitoring, and financial 
administration are increasingly being managed through digital 
systems. These innovations contribute to improved institutional 
efficiency and facilitate data-driven decision-making. As noted by 
Nata (2018), educational institutions that successfully integrate 
information technology into their management systems are better 
positioned to improve service quality and institutional 
competitiveness in the modern era (Nata, 2018). 

The integration of digital technologies has also expanded 
opportunities for collaboration between pesantren and various 
educational institutions, both nationally and internationally. 
Through online platforms, students and educators can access 
lectures, seminars, digital repositories, and academic resources 
from different parts of the world. This development contributes 
to the enrichment of knowledge and supports the creation of a 
more dynamic and globally connected learning environment. 

Nevertheless, the implementation of digital transformation in 
pesantren remains a gradual and ongoing process. Variations in 
technological infrastructure, digital literacy levels, and institutional 
readiness mean that the extent of digital adoption differs among 
pesantren. Despite these challenges, the overall trend 
demonstrates that digital transformation is becoming an essential 
component of pesantren development in the twenty-first century. 
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Therefore, digitalization should not be viewed as a replacement for 
the traditional pesantren system but rather as a strategic effort to 
strengthen educational quality, improve institutional effectiveness, 
and ensure the continued relevance of pesantren in an increasingly 
digitalized society. 

b. Digital-Based Learning Model Innovations in Pesantren 

The findings of this study indicate that digital transformation 
has encouraged the emergence of various innovative learning 
models within pesantren. One of the most widely implemented 
models is blended learning, which combines traditional face-to-
face instruction with technology-based learning. This approach 
enables students (santri) to continue receiving direct guidance from 
kiai and ustaz while simultaneously benefiting from a wide range 
of digital learning resources. 

In addition to blended learning, several pesantren have begun 
implementing e-learning through the use of online learning 
platforms. Through this system, learning materials, assignments, 
assessments, and discussions can be conducted virtually. The 
implementation of e-learning has proven effective in increasing 
learning flexibility and expanding access to a variety of references 
in both Islamic studies and general sciences. As a result, students 
are able to engage in learning activities beyond the physical 
boundaries of the classroom and according to their own learning 
pace. 

Another significant innovation is the adoption of the flipped 
classroom model. In this approach, students are introduced to 
basic learning materials outside the classroom through digital 
media, such as instructional videos, online modules, and digital 
readings. Classroom sessions are then devoted to discussion, 
analysis, problem-solving, and deeper exploration of concepts. 
This model encourages students to take greater responsibility for 
their learning and promotes active participation in the educational 
process. 

Furthermore, technology-supported collaborative learning has 
increasingly been adopted in various pesantren. Through digital 
platforms and communication applications, students can 
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collaborate on projects, exchange ideas, and work together 
regardless of physical location. Such collaborative environments 
foster teamwork, communication skills, and collective problem-
solving abilities, all of which are essential competencies in 
contemporary education. 

Digital innovation has also facilitated the use of multimedia-
based learning resources, including educational videos, interactive 
presentations, digital simulations, podcasts, and online discussion 
forums. These resources make learning more engaging and 
interactive, helping students better understand complex concepts 
while increasing their motivation to learn. The integration of 
multimedia technologies contributes to a more student-centered 
learning environment, where learners actively participate in the 
construction of knowledge. 

Moreover, digital learning innovations have expanded 
opportunities for independent and lifelong learning among 
students. Access to online educational resources allows students 
to continue learning beyond formal classroom sessions, thereby 
fostering self-directed learning habits and enhancing information 
literacy skills. These developments are particularly important in 
preparing students to navigate the challenges of an increasingly 
digitalized and knowledge-based society. 

According to Bates (2019), the integration of technology into 
education can enhance student participation, strengthen 
collaboration, and develop critical thinking skills that are essential 
for success in the twenty-first century (Bates, 2019). Therefore, the 
adoption of digital-based learning models in pesantren represents 
not only a response to technological advancements but also a 
strategic effort to improve educational quality and equip students 
with the competencies required in the modern world. 

c. Strengthening Digital Literacy among Students and 
Educators 

Digital transformation in pesantren has also contributed to the 
enhancement of digital literacy among both students (santri) and 
educators. Digital literacy is not limited to the ability to use 
technological tools; it also encompasses the capacity to access, 



Ruslan, Barli Halim, dkk,  

Transformasi Digital … 177 

 

Copyright © 2026 Sophist: Jurnal Sosial Politik, Kajian Islam dan Tafsir — licensed under CC BY-SA 

evaluate, analyze, and utilize information critically, ethically, and 
responsibly. 

The findings of this study indicate that many pesantren have 
begun organizing information technology training programs for 
both ustaz (Islamic teachers) and students as an effort to improve 
their digital competencies. These programs cover a wide range of 
topics, including the use of educational software, digital media 
management, Islamic content creation, and the utilization of 
technology for da'wah (Islamic outreach and propagation) 
activities. 

The improvement of digital literacy has become increasingly 
important as students live in a society that is progressively 
interconnected through digital technologies. In the contemporary 
information age, students are expected not only to access 
information but also to critically assess the reliability, relevance, 
and credibility of digital content. Consequently, digital literacy 
serves as a crucial skill for navigating the opportunities and 
challenges of the digital era. 

Furthermore, digital literacy development supports the 
formation of responsible digital citizens who are capable of using 
technology in accordance with ethical, social, and religious values. 
In the context of pesantren, strengthening digital literacy helps 
students engage with digital resources while maintaining Islamic 
principles and moral integrity. This balance is essential for 
ensuring that technological advancement contributes positively to 
educational and character development. 

According to Gilster, digital literacy refers to the ability to 
understand and use information from various digital sources 
effectively and critically (Gilster, 1997). Therefore, enhancing 
digital literacy has become an integral component of pesantren 
development in the digital age, enabling students and educators to 
maximize the benefits of technology while minimizing its potential 
risks. 
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d. Challenges in Implementing Digital Transformation in 
Pesantren 

Although digital transformation offers numerous benefits, the 
findings reveal that its implementation in pesantren continues to 
face several challenges. One of the primary obstacles is the limited 
availability of technological infrastructure, particularly in pesantren 
located in rural and remote areas. Inadequate internet connectivity, 
insufficient computer facilities, and limited access to digital devices 
often hinder the effective implementation of technology-based 
learning. 

Another challenge is the relatively low level of digital 
competence among some educators. Not all teachers and ustaz 
possess adequate skills in utilizing educational technologies and 
digital learning platforms. As a result, the integration of technology 
into the teaching and learning process has not yet been fully 
optimized in many pesantren. 

In addition to technical challenges, cultural concerns also 
emerge in the process of digital transformation. Some educators 
and community members worry that excessive reliance on digital 
technologies may reduce the intensity of direct interaction 
between teachers and students, which has long been a distinctive 
characteristic of pesantren education. Traditional face-to-face 
interactions play a vital role in transmitting religious knowledge, 
moral values, and character formation. 

Dhofier argues that the relationship between kiai and santri 
constitutes one of the fundamental elements of the pesantren 
educational tradition and should be preserved throughout the 
process of educational modernization (Dhofier, 2015). Therefore, 
the challenge for pesantren is not merely adopting new 
technologies but integrating them in ways that complement rather 
than replace the traditional educational values that define the 
pesantren system. 

Moreover, issues related to funding, technological 
maintenance, cybersecurity, and digital ethics continue to pose 
challenges for many pesantren. Addressing these issues requires 
coordinated efforts among educational institutions, government 
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agencies, and other stakeholders to ensure that digital 
transformation can be implemented sustainably and effectively. 

  

e. Strategies for Pesantren Development in the Digital Era 

Based on the findings of this study, several strategies can be 
implemented to strengthen digital transformation within 
pesantren. First, enhancing human resource capacity through 
information technology training for educators, administrators, and 
institutional leaders is essential. Such training programs can 
improve digital competencies and enable educational personnel to 
effectively integrate technology into teaching, learning, and 
institutional management. 

Second, strengthening digital infrastructure is crucial. This 
includes providing reliable internet access, adequate technological 
devices, digital learning platforms, and educational information 
systems. Without sufficient infrastructure, efforts to implement 
digital transformation may not achieve the desired outcomes. 

Third, curriculum development should integrate Islamic values 
with digital competencies. Such integration is important to ensure 
that students acquire not only a strong foundation in Islamic 
knowledge but also the technological skills required to succeed in 
contemporary society. A balanced curriculum can help produce 
graduates who are both spiritually grounded and technologically 
proficient. 

Fourth, collaboration among pesantren, government 
institutions, universities, technology providers, and the private 
sector should be strengthened. Partnerships can facilitate access to 
resources, training opportunities, technological innovations, and 
financial support necessary for the successful implementation of 
digital transformation initiatives. 

In addition, pesantren should promote a culture of innovation 
and continuous learning among educators and students. 
Encouraging research, experimentation, and the adoption of new 
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educational technologies can foster institutional adaptability and 
resilience in the face of rapid technological change. 

Azra emphasizes that the modernization of pesantren must be 

carried out selectively while preserving the fundamental values of 

Islamic education. Through such an approach, pesantren can 

adapt to social and technological changes without losing their 

unique identity and cultural heritage (Azra, 2012). Therefore, the 

successful development of pesantren in the digital era depends on 

achieving a balance between technological innovation and the 

preservation of Islamic educational traditions. 

4. CONCLUSION  

Digital transformation has become an unavoidable 
phenomenon in the development of pesantren education in Indonesia. 
The findings of this study reveal that the integration of digital 
technology has generated substantial changes not only in teaching and 
learning activities but also in institutional governance, academic 
administration, information management, and communication 
systems within pesantren. The adoption of digital platforms, Learning 
Management Systems (LMS), online learning applications, and digital 
libraries has broadened access to educational resources while 
enhancing the effectiveness and efficiency of educational services. 

Moreover, digital transformation has stimulated the 
emergence of various innovative learning models, such as blended 
learning, e-learning, flipped classrooms, and technology-supported 
collaborative learning. These innovations have enabled pesantren to 
offer more flexible, interactive, and learner-centered educational 
experiences while preserving the fundamental values and traditions of 
Islamic education. Simultaneously, strengthening digital literacy 
among students and educators has become increasingly important to 
ensure the effective, critical, and responsible use of digital 
technologies. 

Despite these positive developments, the implementation of 
digital transformation in pesantren continues to encounter several 
challenges, including inadequate technological infrastructure, unequal 
access to the internet, limited digital competencies among some 
educators, and concerns regarding the preservation of traditional 
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pesantren values and culture. Therefore, digital transformation should 
be implemented through a balanced approach that harmonizes 
technological advancement with the preservation of Islamic 
educational principles and the distinctive identity of pesantren. 

To optimize the benefits of digital transformation, several 
strategic initiatives are required, including enhancing human resource 
capacities through digital skills training, improving technological 
infrastructure, integrating digital competencies into the curriculum, 
and strengthening collaboration among pesantren, government 
agencies, higher education institutions, and private-sector 
stakeholders. Through these efforts, pesantren can successfully 
respond to the challenges of the digital era while maintaining their 
essential role as centers of Islamic learning, character development, 
and community empowerment. 

Ultimately, digital transformation should not be perceived as a 
threat to the traditions of pesantren but rather as an opportunity to 
improve the quality, relevance, and competitiveness of Islamic 
education in the twenty-first century. By embracing technological 
innovation while preserving their core values, pesantren can continue 
to contribute significantly to the development of knowledgeable, 
morally grounded, and digitally competent generations. 
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