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Abstract. Islamic Religious Education (Pendidikan Agama Islam, PAI) at the 
madrasah level in Indonesia currently faces significant challenges in the 
Artificial Intelligence (AI) era, particularly in integrating digital 
technology while preserving core Islamic values. Therefore, the digital 
transformation of PAI learning is essential as a concrete step toward 
establishing a responsive and sustainable modern education model. This 
study explores the digital transformation model of PAI at three Madrasah 
Aliyah in East Java (MAJB, MANR, MAJE) in the AI era. Employing a 
qualitative aapproach through a multi-site case study design, data were 
collected through non-participant observation, in-depth interviews, and 
document analysis. Data analysis followed Rogers’ Diffusion of 
Innovations Theory and the interactive model proposed by Miles, 
Huberman, and Saldaña. The results reveal that the digital transformation 
model in MAJB, MANR, and MAJE is manifested in two key aspects. First 
is the institutional strategy, which encompasses the development of 
digital infrastructure and stakeholder collaboration. Second is the 
pedagogical and instructional system, which involves integrating 
Learning Management Systems (LMS) and implementing the flipped 
classroom model. This study highlights how madrasahs balance digital 
transformation with Islamic values by implementing ethical content 
filtering, teacher training grounded in Islamic principles, and value-based 
learning design. These strategies integrate technology in madrasahs while 
preserving core Islamic values, enhancing educational quality. This 
research contributes by: 1) Expanding Rogers’ Diffusion of Innovations 
Theory in Islamic education; 2) Offering practical models for digital 
transformation; 3) Developing contextually relevant digital education 
models. 
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1. Introduction  
The phenomenon of digital transformation in education, particularly in Islamic 
Education, has become a prominent topic of discussion among scholars. This 
transformation is evident in Indonesia's educational system, where madrasahs, as 
key institutions of Islamic education, encounter unique challenges in adapting to 
digitalization. Several key factors driving the necessity of digital transformation 
in the field of Islamic Education include globalization and technological 
advancement (Samala et al., 2024), institutional readiness and infrastructure 
(Hamdani, 2023; Siregar et al., 2025), as well as the opportunities and challenges 
posed by the realities of modernity (Ahmad et al., 2025; S. Khamis, 2024). This 
challenges teachers to integrate digital learning models that are responsive to local 
contexts, such as Madrasah Aliyah in East Java. 
 
Digital transformation involves integrating modern digital technologies, 
including AI, to enhance and innovate educational processes. This approach 
focuses not only on digitizing materials but also on reconfiguring teaching and 
learning strategies. Within the contemporary educational landscape, this digital 
transformation has had a significant impact in redefining the learning paradigm, 
particularly in the context of Islamic Religious Education (PAI) (Selwyn, 2019). As 
a compulsory subject in the national curriculum in Indonesia, PAI is not immune 
to the impacts of digital transformation, which has ushered in a new era 
characterized by enhanced connectivity and the integration of advanced 
technologies (Arim et al., 2024), especially Artificial Intelligence (AI). 
 
AI has been demonstrated to hold significant potential in improving adaptive 
learning by personalizing instruction to the individual needs of each student. 
Studies indicate that AI can serve as a "bridge" in the customization of 
instructional content, tailoring it to students’ abilities, interests, and preferences 
(Ferk Savec & Jedrinović, 2025). At the academic level, this motivates students and 
engages them more actively through adaptive learning processes. Furthermore, 
augmented by AI, the contemporary learning paradigm is a promising solution 
for guiding students in problem-solving activities and improving their cognitive 
competencies within academic settings. AI also plays a vital role in supporting 
inclusive education by addressing diverse learner needs and accommodating 
various learning styles, including those of students with special needs (Gyonyoru 
et al., 2024). 
 
The impact of AI on learning is an important research topic due to its potential to 
transform the educational paradigm and improve learning outcomes. 
Understanding the implications, benefits, and challenges of integrating AI into 
educational contexts is essential for supporting teachers, policymakers, and 
researchers in making informed decisions and improving future educational 
practices (Raja et al., 2024). In this context, the integration of AI into the Islamic 
Education system -read: Islamic Religious Education (Pendidikan Agama Islam, 
PAI)- has the potential to offer personalized learning experiences, support 
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adaptive learning pathways, and improve intelligent tutoring systems, 
particularly in the acquisition of religious knowledge, while still upholding core 
Islamic values (Jailani & Huda, 2024). This argument is reinforced by Radif (2024) 
that have examined the transformative impacts of AI on contemporary education, 
with particular emphasis on its effect on learning environments and student 
engagement. It is this integration of technology that opens the door to digital 
transformation at the institutional level. 
 
Madrasah Aliyah (MA) -an educational level equivalent to Senior High School 
(SMA)-also faces the challenge of adopting and integrating digital technology into 
its learning processes. This effort aims to increase the effectiveness and relevance 
of Islamic Education in the digital age, as a result of Nugroho & Astutik (2024) 
research. Notably, the technological demands of the AI era have been met with a 
positive response by Madrasah Aliyah institutions in Indonesia (Mahsusi et al., 
2024), particularly in East Java. Madrasah Aliyah in Jombang (hereinafter referred 
to as MAJB), Madrasah Aliyah Negeri in Gresik (hereinafter referred to as 
MANR), and Madrasah Aliyah in Jember (hereinafter referred to as MAJE) are 
three institutions that have increasingly adopted digital transformation-based 
learning models.  
 
This is reflected in their achievements, such as effective school website 
management (Agung, 2023; Mubarikh, 2025), student accomplishments in digital 
literacy (Aqobah, 2023), recognition as innovative schools, and the global 
engagement of their alumni. These developments highlight the adaptive and 
responsive capabilities of Madrasah Aliyah institutions in meeting the demands 
of modernity, particularly in the academic and instructional domains. 
 
Undoubtedly, digital transformation introduces significant changes to learning 
patterns at the Madrasah Aliyah level through the education systems being 
implemented. Although this transformation holds great potential to improve the 
quality of Islamic Religious Education (PAI), several challenges must still be 
addressed. Research by Radjak et al., (2024) indicates that access to modern 
technology remains limited for most Madrasah Aliyah institutions in Indonesia.  
 
Furthermore, there is currently no established model of digital transformation in 
PAI learning that effectively reflects the foundational objectives of Islamic 
Education. As a result, the adoption of technology across these institutions 
remains uneven. Alarmingly, PAI teachers who come from Islamic Educational 
backgrounds -read: pesantren (Islamic boarding schools)- are often reported to 
have a less optimal understanding of emerging technologies when compared to 
their counterparts from general educational backgrounds (Ritonga et al., 2025). 
 
Despite extensive research on digital transformation in education, there remains 
an empirical gap in understanding how Islamic Religious Education at the 
madrasah level, particularly in East Java, constructs and implements digital 
transformation models that are appropriate for the AI era. Operationally, 'digital 
transformation' in this study refers to the systemic integration of digital 
technologies, including AI-driven learning systems, to improve educational 
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quality. Therefore, this study aims to address that gap by comprehensively 
exploring, understanding, and analyzing the model, processes, and barriers of 
digital transformation in Islamic Religious Education learning at three Madrasah 
Aliyah institutions in East Java, Indonesia, through the central research question: 
"What is the digital transformation model of Islamic Religious Education learning 
at Madrasah Aliyah Jombang (MAJB), Madrasah Aliyah Negeri Gresik (MANR), 
and Madrasah Aliyah Jember (MAJE)?".  By addressing this research question, the 
study contributes to filling an existing research gap by offering new empirical 
insights into the readiness of Madrasah Aliyah to face the AI era through the 
optimization of digital transformation in PAI learning. The findings are expected 
to inform curriculum developers and policymakers, contributing to the 

enhancement of educational quality and digital readiness of madrasahs. 
 
2. Literature Review 

This section reviews empirical studies and theoretical perspectives relevant to the 
digital transformation of Islamic Religious Education (PAI) in the AI era. 'Digital 
transformation' in this study is operationally defined as the systematic integration 
of digital technologies, including AI, into instructional systems to enhance the 
quality and relevance of Islamic Religious Education (PAI). The review is 
organized into three subsections: (1) empirical evidence from previous studies, (2) 
methodological approaches and key findings, and (3) theoretical framework. 
 
2.1 Empirical Evidence from Previous Studies 
Prior research highlights that digital transformation has reshaped the landscape 
of education, including Islamic education contexts. According to Kasman & 
Madjid (2024), the utilization of AI in education encompasses various aspects, 
ranging from adaptive learning and AI-based learning management systems to 
modern technologies such as social media during the learning process (Susanti et 
al., 2024).   
 
Samala et al. (2024) found that AI-driven learning technologies enhance 
engagement and support personalized learning. In Islamic educational settings, 
Ahmad et al. (2025) emphasized the potential of mobile and online platforms to 
strengthen students’ access to religious content, while Siregar et al. (2025) 
demonstrated that teacher readiness and infrastructure significantly influence 
technology adoption. Despite these advancements, studies by Radjak et al. (2024) 
and Ritonga et al. (2025) revealed persistent challenges such as digital literacy 
gaps among teachers and unequal access to infrastructure. 
 
2.2 Methodological Approaches and Key Findings  
Research in digital transformation of education typically adopts qualitative, case-
study, or mixed-method designs. For example, Mahsusi et al. (2024) used 
institutional case studies to analyze how school leadership shapes digital 
transformation readiness, whereas Nugroho and Astutik (2024) investigated the 
integration of digital technologies in pesantren-based education. Besides, the other 
impact is that an adaptive learning system (Gyonyoru et al., 2024; Yan et al., 2023), 
empowers learners in navigating the digital landscape (Hamdanah et al., 2024; 
Milicevic et al., 2024) and improves the quality of interactions between teachers 
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and students (Kumar & Sharma, 2025; Li et al., 2025). Additionally, the Indonesian 
government's regulations have supported the goal of enhancing the quality of 
education by facilitating the procurement of IT-based facilities and infrastructure 
that aid the learning process in schools (Operational Instructions for Regular 
Physical Special Allocation Funds in the Education Sector for the 2021 Fiscal Year, 
2021). These studies collectively demonstrate that effective digital transformation 
requires not only technological investment but also pedagogical innovation and 
stakeholder collaboration (Krishnan et al., 2023). 
 
2.3 Theoretical Framework  
This study applies Rogers’ Diffusion of Innovations Theory (Rogers, 2003) and 
further discussed by Greenhalgh et al., (2004), which conceptualizes how 
innovations are adopted within social systems. The theory outlines five stages of 
innovation adoption -knowledge, persuasion, decision, implementation, and 
confirmation- and highlights factors influencing adoption, such as relative 
advantage, compatibility, complexity, trialability, and observability. Besides, 
Rogers’ theory outlines five characteristics that influence society's adoption of 
emerging innovations: compatibility, relative advantage, complexity, 
observability, and trial (Mbatha, 2024). This theory applies directly to Islamic 
education, where the adoption of innovation interacts with cultural and religious 
values. 
  
At the conceptual level, the research’s findings (Andoniou, 2024; Huang et al., 
2024; Stylianidis et al., 2024) show diverse models of digital transformation, 
offering lessons on successful strategies and common pitfalls that can inform local 
practices in Indonesia’s madrasahs. Furthermore, innovation through digital 
culture (Navarro-Newball & Adolfo, 2023; Proietti, 2025), and support from 
policymakers (Solberg & Tømte, 2023) requires not only digitization but also a 
systemic shift in instructional strategies, supported by clear theoretical 
frameworks. Meanwhile, the implementation of digital transformation through 
internal creativity strategies (Mañero & Escaño, 2024) and Project-based teaching 
(Wang et al., 2023), AI-based classroom space and teaching (Ting & Hong, 2024), 
digital teaching competence enhancement (Zheng & Yang, 2025), are seen as 
practical ways.  
 
Several studies have found that the main challenge of digital transformation in 
the fields of education lies in the institutional leaders (Tømte, 2024), the readiness 
of educational institutions (Hamdani, 2023), limitations of technological 
infrastructure (Espina-Romero et al., 2024), and formal policies that have not fully 
accommodated these changes (Samuelsson, 2024). These studies highlight 
barriers, including limited infrastructure, teacher readiness, cultural constraints, 
and policy gaps, which hinder the effective integration of technology in 
educational institutions, especially in Islamic contexts.  
 
In the context of Islamic education, this theoretical lens is particularly relevant 
because innovation adoption interacts with cultural and religious values (Hornik, 
2023). By using this framework, the study interprets how Madrasah Aliyah 
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institutions adopt AI-supported learning technologies while preserving core 
Islamic values. 
 

3. Research Methodology 

Based on the description above, this study employed a multi-site qualitative 
approach with a comparative case study design to critically examine adaptive 
digital transformation in learning, particularly the integration of Learning 
Management Systems (LMS) and the use of modern technology across three 
madrasah institutions in East Java, Indonesia: Madrasah Aliyah Jombang (MAJB), 
Madrasah Aliyah Negeri Gresik (MANR), and Madrasah Aliyah Jember (MAJE).   
 
3.1 Research Sites and Participants    
The three madrasahs were purposefully selected based on their documented 
initiatives in digital transformation and recognition for educational innovation. 
The design facilitated a comparative analysis of institutional strategies, processes, 
and barriers to digital transformation. The participants included six PAI teachers, 
three vice principals for curriculum, and three principals. These individuals were 
selected purposively because of their roles in policy formulation and practical 
implementation of digital transformation strategies. 
 

3.2 Data Collection Techniques 
Data were collected through three main techniques: 
3.2.1 Non-participant observation, focusing on digital classrooms, LMS usage, 

and IT infrastructure. Observations were recorded using a structured 
checklist that captured classroom technology integration, teacher-student 
interaction patterns, and infrastructure availability. To ensure systematic 
and consistent data collection, two primary research instruments were used: 
(1) a non-participant observation checklist and (2) a document analysis 
checklist. These instruments were designed based on the objectives of the 
study and adapted from relevant prior research. 
 

3.2.1.1 Non-Participant Observation Checklist 
The observation checklist was developed to capture critical aspects of 
digital transformation in teaching and learning. It focused on 
infrastructure readiness, technology integration, and teacher-student 
engagement. Table 1 presents the key indicators observed. 
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Table 1. Non-Participant Observation Checklist (Creswell, 2007) 

Observation Focus Indicators 

Infrastructure Readiness Availability of stable internet 
connectivity; number of digital 
devices available in classrooms. 

LMS Integration Frequency of LMS use in lesson 
delivery; type of digital content 
uploaded by teachers. 

Teacher and Student Engagement Teacher competency in using digital 
tools; student participation in online 
or blended learning activities 

 
3.2.1.2 Document Analysis Checklist 

The document analysis checklist focused on institutional policies and 
curriculum content relevant to digital transformation. It was applied to 
school policy documents, digital strategy plans, and curriculum guides. 
Table 2 provides an excerpt of the indicators used. 
 

Table 2. Document Analysis Checklist (Miles et al., 2014) 

Document Type Indicators 

Digital Strategy Plan Inclusion of digital infrastructure 
investment plans, teacher training 
programs for digital literacy 

School Policy Documents Policies supporting online learning 
and remote teaching readiness 

Curriculum Documents Integration of AI-based learning 
modules; alignment with national 
digital education standards 

 
3.2.2 In-depth semi-structured interviews with principals, vice principals, and 

teachers, which explored perceptions, challenges, and strategies in 
implementing digital transformation. Interviews were conducted face-to-
face and audio-recorded for accuracy.  
 

3.2.3 Document analysis, which utilized a checklist to examine school policy 
documents, digital strategy plans, and curriculum documents to assess 
institutional readiness and policy alignment with digital transformation 
goals. Table 3 illustrates the diversity of participant roles, ranging from 
principals to teachers and curriculum leaders. This diversity supports data 
triangulation, ensuring that findings reflect multiple perspectives on digital 
transformation implementation. 
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Table 3. Research informant 

No. Initials Status Sex 
Role in Schools' 
Digital 
Transformation 

1.  SA Principals of MAJB  Female Policy Maker 
2.  NH Vice Principals for the 

curriculum of MAJB 
Female Person in charge of 

the curriculum 
3.  IL PAI teacher of MAJB Female Subject of digital 

transformation  
4.  SM PAI teacher of MAJB Male Subject of digital 

transformation  
5.  M Principals of MANR  Male Policy Maker 
6.  AS Vice Principals for the 

curriculum of MANR  
Female Person in charge of 

the curriculum 
7.  YM PAI teacher of MANR  Female Subject of digital 

transformation  
8.  RW PAI teacher of MANR Male Subject of digital 

transformation  
9.  A Principals of MAJE Male Policy Maker 
10.  IS Vice principals for 

curriculum of MAJE 
Male Person in charge of 

the curriculum 
11.  NA PAI teacher of MAJE Female Subject of digital 

transformation  
12.  KH PAI teacher of MAJE Male Subject of digital 

transformation  

 
3.3 Data Analysis Procedures 
Data analysis followed the interactive model proposed by Miles, Huberman, and 
Saldaña, which includes data condensation, data display, and conclusion 
drawing. Each step was carried out iteratively to ensure validity and reliability. 
Credibility was ensured through triangulation of sources and methods, member 
checking, and maintaining an audit trail of all analytic decisions. The interactive 
relationship of the four stages is presented in Figure 1, about the interactive model 
data analysis. 
 

 
 

 
 

 
 
 
 
 
 
 

Figure 1. Interactive Model Data Analysis 

 
3.4 Ethical Considerations  
The study adhered to strict ethical standards to ensure the protection and dignity 
of all participants. Formal ethical clearance was obtained from the researchers' 

Data Collection Data Display 

Data Condensation 
Conclusions/Verification 
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affiliated institution before the study commenced. Additionally, official 
permission to conduct the research was secured from the relevant educational 
authorities at Universitas Muhammadiyah Malang. All participants were 
provided with detailed information about the purpose, procedures, and potential 
implications of the study. Informed consent was obtained from each participant, 
ensuring that their involvement was entirely voluntary and based on a clear 
understanding of their rights.  
 
Participants were assured that their responses would remain confidential and that 
all identifying information would be anonymized using pseudonyms. 
Furthermore, they were informed of their right to withdraw from the study at any 
time without facing any negative consequences. These ethical safeguards were 
implemented to create a respectful and trustworthy research environment. 
 

4. Results and Discussion 

4.1 Theme 1: Digital Transformation Model of PAI at MAJB, MANR, and MAJE 
At the level of practical implementation within educational institutions, digital 
transformation encompasses the processes applied in the education system 
through the integration of digital technology into the activities of human 
resources within the institution. This process fundamentally recontextualizes the 
methodology of Islamic Education by introducing new perspectives and values 
that are constructive and forward-looking. This dynamic is evident in the cases of 
MAJB, MANR, and MAJE. 
 
Observational data indicated that MAJB had implemented digital transformation 
through a Learning Management System (LMS) platform called “Siunggul.” This 
application served as a computer-based management information system 
developed and operated independently by the school’s internal team. Its core 
function was to facilitate administrative processes and improve accessibility to 
learning resources within MAJB. In addition, interview responses (SA, Principal 
of MAJB) highlighted: “Our school has a feature called ‘Siunggul'. We created this 
feature to facilitate the institution’s administration system….” The combined findings 
from observation and interviews demonstrated the school’s commitment to 
regular digital literacy training for teachers. 

 
The information from the interview results is based on the content of the 
"Siunggul" application owned by MAJB, which the researcher visualizes through 
the following Figure 2 about the “Siunggul” application display on MAJB. 
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Figure 2. “Siunggul” application display on MAJB 

 

Document analysis of internal manuals and observational data confirmed that the 
“Siunggul” application -as shown in Figure 2- supported student-teacher 
administrative processes and acted as a digital communication medium between 
the school and parents. Interview responses from school staff emphasized the 
existence of seven main features in the application -student attendance, student 
tasks, announcements, parents’ forum, payment information from parents, and 
student learning outcome reports, and an additional reporting feature- 
highlighting comprehensive administrative digitalization.      
 
Observational data showed that MAJB utilized digital platforms to optimize 
learning space and resources, as evidenced by the presence of an electronic library 
(E-library) providing various learning references for the entire academic 
community. Interview responses (NH, Vice Principal for Curriculum) confirmed 
that the E-library had been active for over a decade and supported learning 
resources for MAJB students. Furthermore, the curriculum required teachers to 
upload scientific work and learning references, highlighting teacher involvement 
in the activation of the E-library. 
 
The results highlight critical factors contributing to success and obstacles in digital 
transformation at MAJB. Successes include the effective development and 
utilization of the “Siunggul” information system and the sustained operation of 
its E-library for over a decade. However, obstacles identified were limited digital 
literacy among senior staff and occasional infrastructure disruptions. These were 
addressed through internal training initiatives and gradual technology upgrades. 
 
The research findings at MAJB are not much different from the field findings of 
researchers at MANR. This educational institution also carries out digital 
transformation based on the learning management system in its school, one of 
which is through online learning resources packaged in an internal web link titled 
"Ruang Pintar." This website contains various books and digital learning 
resources that can supply learning reference needs for students and teachers, as 
shown in Figure 3, about view of the “Ruang Pintar” e-library at MANR. 
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Figure 3. View of the “Ruang Pintar” e-library at MANR  

 

The data collected by researchers from the “Ruang Pintar” platform identifies five 
main features. First, there is a search and browsing feature that allows “Ruang 
Pintar” visitors to find information accurately through metadata provided by the 
Online Public Access Catalog (OPAC), based on the available categories. Second, 
the platform offers an online borrowing and returning feature. Third, there is a 
digital content management feature that enables users to access various digital 
collections through the “E-book Reader”. This feature also supports automated 
reading with “Text-To-Speech” and helps users compile an automatic 
bibliography in a standardized writing style.  
 
Fourth, the community and user management feature allow users to register as 
members of “Ruang Pintar” without needing to visit in person. Users can access 
their borrowing history, return records, and other settings through their “User 
Profile”. Finally, the fifth feature includes additional services such as news and 
article searches, announcements, and integration of “Ruang Pintar” with other 
academic systems at MANR.       
 
The principal of MANR, AS, confirms the features of the "Ruang Pintar," which, 
in reality, is an essential resource for implementing the learning process in the 
classroom. In contrast to the results of the researcher's interview with AS, the vice 
principal for curriculum at MANR explained the other side of the feature, the 
"Ruang Pintar," namely, the database used in the digital management system. 

 “So, in the web of 'Ruang Pintar,' we utilize low-level settings 
modifications in the Windows operating system database known as the 
registry configuration. Through this database, we accommodate the needs 
of our students' learning resources so that they no longer need to carry 
heavy books to school. In addition, the "Ruang Pintar" also proves our 
commitment to innovation through e-libraries.” 
 

Findings from interviews with teachers and parents indicated that the integration 
of digital-based learning at MANR was supported by using Google Classroom, 
one of the digital learning platforms widely adopted by teachers. Notably, parents 
were actively involved in monitoring their children’s learning activities at home. 
This parental monitoring process was described during interviews and 
corroborated by teacher-completed parental involvement checklists, 
demonstrating a collaborative academic environment that connected schools, 
students, and families. Parental monitoring activities were observed through 
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structured teacher-completed parental involvement checklists and follow-up 
interviews with selected parents to understand home-based learning dynamics. 
 
The enthusiasm for implementing digital transformation is what ultimately led 
MANR to earn the title of a "Research Madrasah." This title was awarded in 
recognition of the institution’s consistent commitment to technology-based 
innovation in madrasah education, particularly through digital transformation 
synergized with academic processes. Observational data documented the 
presence of digital classrooms actively used by students in grades X, XI, and XII.  
 
These facilities demonstrated how MANR integrated digital technology across all 
educational levels. This integration improved student engagement and facilitated 
a more flexible learning experience. Moreover, IT-based infrastructure also 
supported both academic and administrative activities at MANR, including the 
availability of free Wi-Fi study zones and IT-driven administrative services, 
further underscoring the existence and implementation of digital transformation 
within the institution. 
 
Document analysis and interview data confirmed several key successes at MANR, 
including the adoption of the “Ruang Pintar” digital platform, active parental 
involvement in digital learning monitoring, and recognition as a “Research 
Madrasah”. Conversely, resistance to change among some staff and uneven 
digital competence emerged as obstacles to digital transformation. These 
challenges were mitigated through targeted workshops and peer mentoring, as 
reported by school leaders. 
 
In contrast, the approach to digital transformation implemented at MAJE differs 
significantly. This school has developed a " MOSAIC " program as part of its 
curriculum framework. MOSAIC is a website owned and managed by MAJE that 
serves as a promotional platform for the school by organizing various student 
competitions targeting participants from public (general) and Islamic junior high 
schools at the national level. These competitions span various academic and 
Islamic religious disciplines and are held annually. Notably, during these events, 
teachers act only as facilitators and advisors. The design, execution, and 
evaluation of the competitions are entirely handled by MAJE students, who 
independently manage the MOSAIC website.  
 
Specifically, KH, a PAI teacher at MAJE, explained that the uniqueness of the 
MOSAIC program lies in its integration with the school’s Learning Management 
System (LMS). In fact, student parents and external community stakeholders are 
also involved in the event's organization. Document analysis of promotional 
materials and observational data captured the design and function of the 
“MOSAIC” website, as shown in Figure 4, which display the appearance of the 
platform and its role in digital competition management.   



854 

 

http://ijlter.org/index.php/ijlter 

 
Figure 4. The appearance of the “MOSAIC” website in MAJE 

  
Another uniqueness that researchers obtained from MAJE is the digital 
transformation process carried out at the school. As an Islamic educational 
institution, MAJE systematically transforms the technology-based education 
system in all aspects of its learning, not only focusing on religious lessons. In fact, 
the digital transformation in science materials is more apparent at this school 
through the "Research Program," which is one of MAJE's mainstays. MAJE’s 
contribution to digital transformation includes the pioneering use of self-
developed management systems that enhanced administrative efficiency and 
access to learning resources, setting a model for similar institutions in the region.  
  
Document analysis focused on official school policy documents, digital strategy 
plans, and curriculum guidelines from MAJB, MANR, and MAJE. These 
documents were selected because they represent the institutional framework 
guiding digital transformation efforts. Analysis was conducted using a structured 
checklist that assessed policy priorities, infrastructure planning, teacher training, 
and curriculum alignment with digital learning and AI integration. The findings 
revealed several consistent themes: 

1. Commitment to Digital Infrastructure Development: All three madrasahs 
documented explicit budget allocations for ICT infrastructure, including 
internet connectivity upgrades, procurement of digital devices, and LMS 
deployment. 

2. Teacher Digital Literacy Programs: Each institution had formal training 
programs for teachers to improve digital competencies, ranging from basic 
digital literacy workshops to advanced training on LMS and AI-based 
learning tools. 

3. Curriculum Integration of Digital Learning: Curriculum documents from 
the three schools emphasized blended and flipped learning approaches, 
integration of digital content repositories, and the inclusion of AI-
supported learning modules. 

4. Stakeholder Engagement: Policies highlighted collaboration with parents 
and community stakeholders in supporting students’ digital learning, 
aligning with interview findings on parental involvement in monitoring 
student activities at home. 
 

Clearly, these document analyses revealed that all three madrasahs had formal 
policy documents emphasizing digital literacy development, explicit budget 
allocations for ICT infrastructure, and curriculum guidelines integrating AI-based 
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learning tools. These documents reinforced interview findings regarding strategic 
institutional support for digital transformation. Based on the presentation of the 
study results, it is evident that digital transformation has systemic implications 
for improving the capacity to construct new learning models within educational 
institutions such as MAJB, MANR, and MAJE. Although gender was not a 
primary variable in this study, digital transformation initiatives in all three 
madrasahs involved both male and female teachers equally in training programs, 
ensuring equitable access to technological capacity building. In this context, the 
digital transformation model functions as an essential entity that must be 
considered to improve the quality of learning, including in Islamic Religious 
Education itself.  
 
Consequently, empirical studies on digital transformation are often associated 
with the renewal or innovation of learning within educational institutions (Pingali 
et al., 2021). In other words, digital transformation possesses the potential to 
generate innovative elements in the development of Islamic Religious Education 
learning frameworks, particularly within madrasah settings. It acts as a 
normative-prescriptive catalyst influencing the substantial components of 
learning -read, Islamic Religious Education. 
 
The virtual applications introduced through the “Siunggul” Management 
Information System in MAJB, “Ruang Pintar” in MANR, and “MOSAIC” in MAJE 
demonstrate the implementation of digital transformation as a strategic "bridge" 
for improving the quality of madrasah management. This, in turn, contributes to 
achieving institutional effectiveness and positions these institutions as pioneers in 
fostering dynamic, visionary, and up-to-date learning processes.  
 
Reasonably, such processes give rise to new, innovative educational products that 
serve as a magnet for public attention -drawing on Rogers' concept of the diffusion 
of innovation (Rogers, 2003). This educational design model situates institutions 
within a visionary-didactic framework, where the learning system is directed 
toward digital integration. Indeed, such an approach creates a conducive 
environment for the development and improvement of human resource 
competencies -read: students- in the field of technology, as the Radif (2024) study  
has revealed.  
 
All data obtained from the observations were carefully analyzed. The findings 
were organized by each madrasah to reflect each institution's specific 
contributions, challenges, and innovations, to ensure a comprehensive coverage 
of the research findings. In all three madrasahs studied (MAJB, MANR, MAJE), 
maintaining Islamic values during the digital transformation process was a clear 
institutional priority. Interview responses and document analysis revealed that 
specific strategies were employed to ensure the ethical alignment of digital 
integration. First, teacher training programs were developed with a focus on 
Islamic pedagogy, guiding teachers on how to incorporate religious values into 
online teaching. Second, digital learning materials uploaded to LMS platforms 
were reviewed to ensure alignment with Islamic ethical standards. This content 
filtering process was particularly emphasized in MAJE, where student-produced 
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content on the MOSAIC platform was supervised by teachers and aligned with 
religious themes. Third, the design of the flipped classroom and blended learning 
modules integrated Quranic values, character education, and moral reflection 
activities. These strategies collectively illustrate how digital transformation was 
implemented without compromising the foundational spiritual and moral 
identity of Islamic Religious Education (PAI). Based on this description, 
researchers examined the implementation of digital transformation in these three 
institutions through two key dimensions. 
 
First, digital transformation through institutional strategy. The school 
management strategies used by MAJB, MANR, and MAJE are inseparable from 
the role of digital technology. The integration of digital technology across 
educational domains is evident in the development of infrastructure that 
fundamentally transforms these institutions by introducing new, constructive 
perspectives and values. In other words, MAJB, MANR, and MAJE adopt 
innovative digital technologies to construct operational transformations that are 
adaptable to ongoing advancements in modern technology.  
 
In this study, Rogers’ Diffusion of Innovations Theory guided both data analysis 
and interpretation. The adoption process in each madrasah reflected the five 
stages of innovation -knowledge, persuasion, decision, implementation, and 
confirmation. Findings also mapped to Rogers’ innovation attributes: relative 
advantage (improved learning outcomes), compatibility (alignment with Islamic 
values), complexity (training needs), observability (visible improvements in 
student engagement), and trialability (pilot projects before full implementation). 
These theoretical lenses explained variations in teacher behaviours and 
institutional change patterns during digital adoption. 
 
In addition to infrastructure development, researchers found that the school 
management strategies involving digital transformation at the three institutions 
cannot be separated from the collaboration among stakeholders that each 
institution fosters. External stakeholders -in this case, parents of students- are 
actively involved in optimizing school programs. Indirectly, through the use of 
digital technology at MAJB, MANR, and MAJE, the mindset of society -read: 
parents of students- as stakeholders has also experienced a positive shift. Their 
perception suggests that schools that involve them as partners are perceived to 
have high educational quality. This, in turn, contributes to the emergence of new 
entities that significantly influence the substantial dimensions of academic 
institutions (Uygun, 2024), especially in improving institutional quality, as Pingali 
et al., (2021) study has revealed. 
 
Second, digital transformation through the educational and instructional system. 
MANR has been empirically proven to implement a Learning Management 
System (LMS) model actively used by its academic community. Indirectly, the 
application of LMS technology fosters students' technological literacy -read: 
assimilative sensitivity- in alignment with the rapid developments of the modern 
era. It is not surprising that, from a technical-didactic perspective, digital 
transformation through this LMS platform holds strong potential for realizing 
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effective learning. This is due to the LMS’s capability to facilitate interactive 
communication between teachers and students, serve as a medium for delivering 
instructional materials, learning videos, and academic documents from teachers 
to students (Dabbagh & Bannan-Ritland, 2005). Reasonably, digital 
transformation through LMS-based learning technology is regarded as a means to 
foster student independence and improve the effectiveness of the learning process 
(Khan & Ali, 2023). 
 
The data findings at MANR also led researchers to identify the implementation of 
flipped classrooms as an integral component of the school’s learning model. The 
flexibility granted to students to access learning materials outside the classroom 
enables them to study from anywhere, thereby increasing their level of 
understanding (Merino-Campos, 2025). Flipped classrooms are part of an 
educational approach that facilitates the personalization of learning experiences 
by aligning educational content with the needs, preferences, and competencies of 
each learner. In its theoretical context, this personalization allows the 
development of adaptive learning pathways and provides timely feedback, 
thereby increasing student engagement and academic performance. This supports 
study results regarding the positive impact of flipped classrooms on improving 
the academic capabilities of both students and teachers (Alkandari & 
Alabdulhadi, 2023). 
 
Based on this narrative, it is evident that digital transformation significantly 
affects the foundational structure of education. This implies that the rapid 
advancement of technology offers a new perspective on the importance of 
aligning education, including Islamic Education, with the realities of the "open 
world" through meaningful integration. This integration is reflected in crucial 
aspects of education, including the system (Hamdanah et al., 2024), and 
stakeholder involvement (Krishnan et al., 2023).  
 
Notably, MAJB, MANR, and MAJE have demonstrated both optimism and 
responsiveness in embracing the “open world” through a strategic shift towards 
a technology-based educational system. In this context, they have effectively 
challenged the previously held assumption of teachers' incapacity to confront the 
demands of modernity in the AI era, a belief that has been contradicted by 
empirical results revealed by Selwyn (2019). Researchers visualize the digital 
transformation model of Islamic Religious Education learning through the 
following figure 5 about “Digital Transformation Model in Madrasah”. 
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Figure 5. Digital Transformation Model in Madrasah 

 

The section on research results provides a coherent description of the digital 
transformation model in madrasas. Furthermore, the analysis is structured by 
transformation model aspect: (a) Infrastructure: MAJB excelled in administrative 
digitalization; (b) Pedagogy: MANR advanced flipped classrooms and interactive 
LMS use; (c) Stakeholder Participation: MAJE led student-driven initiatives. 
Figure 5 represents an abstraction of the digital transformation model synthesized 
from these empirical findings and prior studies. The findings are linked to Rogers’ 
Diffusion of Innovations Theory (Rogers, 2003), as well as recent study (Ajani, 
2024). The digital transformation model through institutional strategy provides a 
new landscape regarding the synergy of internal institutional development - read: 
infrastructure development - and solid stakeholder collaboration.  
 
These support that the stages of knowledge, persuasion, decision, 
implementation, and confirmation occurred distinctly at each madrasah, while 
efficiency was seen in reduced administrative workloads (at MAJB) and improved 
feedback cycles (at MANR). Impact indicators included increased digital literacy 
and collaborative engagement that strengthened the research (Phuong et al., 
2023). Likewise, the education and learning system through LMS and flipped 
classrooms in madrasas can lead to improvements in the quality of education, 
which, in this context, confirms the findings of El-Hamamsy et al., (2024) research.      
 
Undoubtedly, the technological innovation and digital transformation 
implemented at MAJB, MANR, and MAJE, through both institutional strategy 
and educational and instructional system, can generate new approaches in 
developing high-quality education. These transformations can catalyze significant 
shifts in educational paradigms and instructional practice models, as supported 
by the research’s results of (Wang et al., 2023). 
 

5. Conclusion  
This study concludes that MAJB, MANR, and MAJE have successfully developed 
and implemented digital transformation models aligned with the demands of the 
AI era. These models integrated infrastructure development, pedagogical 
innovation, and stakeholder collaboration, reflecting adaptive and responsive 
strategies in navigating modern educational challenges. Importantly, the findings 
emphasize that the digital transformation of Islamic Religious Education (PAI) in 
the AI Era is achievable through well-coordinated institutional strategies, the 
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adoption of Learning Management Systems (LMS), the implementation of flipped 
classroom models, and active parental involvement. These efforts collectively 
enhance the quality and relevance of PAI learning, ensuring that Islamic values 
remain central while embracing technological advancements. From a theoretical 
perspective, this research extends Rogers’ Diffusion of Innovations Theory by 
illustrating how innovation adoption interacts with cultural and religious values 
in Islamic education contexts. 
 
Practically, the study provides actionable insights and models for madrasahs 
seeking to integrate digital learning while preserving their unique educational 
missions. Furthermore, the proposed digital transformation model can be adapted 
for other religious educational institutions by contextualizing value-preservation 
strategies, stakeholder engagement, and infrastructure planning to local cultural 
and religious contexts.  
 
Recommendations of this research include prioritizing capacity building by 
educational authorities, integrating adaptive learning technologies by curriculum 
developers, encouraging teachers to adopt reflective digital practices, and 
motivating students to engage actively with digital platforms. Despite the study's 
contributions, this study has limitations, including potential constraints on 
transferability due to unique regional contexts, differences in technology access 
among schools, and contextual biases.  
 
Additionally, there are challenges in validating the instruments used in this 
research. Future research should explore broader and more diverse educational 
settings to enhance generalizability. These results underscore the importance of 
sustained capacity building, investment in adaptive learning technologies, and 
strong stakeholder engagement to ensure that Islamic Religious Education 
remains adaptive and future-ready in the rapidly evolving digital era. 
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