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Abstract 
In an era increasingly dominated by digital technology, the education sector faces 
the challenge of adapting and utilizing technology to enrich the learning process. 
This study aims to analyze how madrasahs in Indonesia respond to and implement 
digital transformation in their educational activities. The research method used is 
a literature study, where data and information are collected from various sources 
such as relevant journals, articles, and research reports to find out the best 
practices and challenges in digital transformation in madrasahs. The results show 
that madrasahs have adapted technology in their curriculum and teaching 
methodology, including the use of digital tools in the teaching and learning 
process, the development of digital competencies for teachers and students, and 
the implementation of online learning management systems. However, significant 
challenges were observed in terms of resource availability, such as limited access 
to adequate technological devices and digital learning materials, as well as the 
need for teacher training to maximize the use of technology in education.  
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Introduction   

In this digital era, the utilization of technology in education is no longer just an 

option but has become an urgent need. Digital transformation has changed the 

traditional learning paradigm to one that is more interactive, flexible, and accessible to 

anyone, anywhere (Sitopu et al., 2024). Educational technologies, such as e-learning 

platforms, educational apps, virtual reality (VR), and augmented reality (AR), enable 

 
1 Correspondence author 

mailto:risqahamaliahkasman@itkpi.ac.id
mailto:suhada@raharja.info
mailto:ulfahumurohmi@gmail.com
mailto:baniamer1985@yahoo.com


338 
 

more engaging and immersive learning experiences, and open up access to vast and 

diverse learning resources (Piotrowski, M. 2010). The urgency of utilizing this 

technology is increasingly evident, especially with the presence of global challenges 

such as the COVID-19 pandemic, which forces educational institutions around the world 

to adapt to distance or hybrid learning methods (Guna et al., 2024). 

In addition, the utilization of technology in education plays a critical role in 

preparing future generations who are competent and competitive in the global market. 

Entering the era of Industrial Revolution 4.0, where technologies such as AI, IoT, and 

automation are dominant, digital skills are not just an advantage, but a necessity (Ross, 

2022). Education that utilizes technology effectively can encourage the development of 

critical skills, problem solving, critical thinking, and creativity, all of which are 

indispensable in the jobs of the future (Binsaleh & Binsaleh, 2020). Therefore, 

technology integration in education is not only about improving access and quality of 

education but also about ensuring the relevance of education to future needs and 

challenges.  

Thus, the rapid development of information and communication technology 

(ICT) provides its own opportunities and challenges for educational institutions, 

including madrasah, to adopt and integrate it in the teaching and learning process 

(Hairiyanto et al., 2024). 

Madrasahs, as an integral part of the national education system in many 

countries, including Indonesia, are at a crossroads to improve the quality and relevance 

of their education in the digital era. On the other hand, the presence of a global 

pandemic has accelerated the need for digital transformation in all sectors, including 

education, showing that the use of technology is no longer an option, but a necessity 

(Siskandar, S. 2020). 

Technology has tremendous potential to improve the quality of learning in 

madrasah, especially in personalizing the learning experience and increasing student 

engagement (Aydin & Gürol, 2019). With the utilization of tools such as learning 

management systems (LMS), interactive educational applications, and e-learning 

platforms, learners can learn at a pace that suits their individual abilities, repeat material 

that is difficult to understand, and access additional rich learning resources (Arif et al., 

2024). Technology also enables learning to be more collaborative and interactive. For 

example, through online discussion forums and collaborative projects, students 

develop not only an understanding of the teaching material, but also communication 

and cooperation skills. This not only improves knowledge retention, but also prepares 

students with the abilities they need to succeed in the 21st century (Kultsum et al., 2021). 

Furthermore, the potential of technology in providing access to quality learning 

resources is a key factor in improving the quality of learning in madrasah. With internet 

access, madrasahs can integrate educational resources from around the world, 

including open-source teaching materials, online courses, and digital libraries (Ansyah, 
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E. 2024). This is especially important for madrasahs in remote locations, where physical 

resources may be very limited. Technology opens up opportunities for such educational 

institutions to break geographical and resource limitations, providing equal 

opportunities for all students to get quality education (Park, 2009). Thus, the potential 

of technology in education is not only limited to improving access and quality of 

learning, but also in ensuring educational equity for all learners. 

However, the significant discrepancy between the urgent need for technological 

adaptation and the existing reality in many madrasahs illustrates a gap that needs to be 

addressed (Irawan et al., 2015). On the one hand, technology expands the scope and 

quality of learning through digital resources, online collaborative platforms and 

innovative teaching methodologies. However, the reality on the ground shows that a 

number of madrasahs still struggle with limited technological infrastructure, including 

unstable internet access, inadequate devices, and learners and educators who are not 

fully digitally literate (Hayani et al., 2024). Such challenges hinder the process of 

integrating technology in teaching and learning, thus creating a gap between the needs 

and realities of education in madrasahs that must be addressed in order not to be left 

behind in global education trends (Habibah, N. F. 2024). 

Apart from infrastructure, the gap also lies in the readiness of human resources. 

Many educators in madrasahs still need training and professional development to utilize 

educational technology effectively. Resistance to change and lack of understanding of 

the benefits of technology adaptation can also be a barrier (Supartin, 2023). Even in 

cases where technology is available, rigid curricula and unadapted pedagogical 

approaches often limit maximum implementation. Therefore, this gap not only reflects 

accessibility issues, but also highlights the need for systemic changes in education 

policy, teacher capacity building, and curriculum design that is responsive to 

technological advances (Widjaja & Aslan, 2022). 

Against this background, it is imperative to conduct research to examine how 

madrasahs can carry out a comprehensive digital transformation. This research aims to 

identify the challenges and obstacles faced, as well as propose practical and strategic 

solutions that madrasahs can adopt to face the digital era more effectively and 

efficiently. By doing so, madrasahs will not only be able to improve the quality of their 

education, but also prepare their learners with relevant skills and knowledge for the 21st 

century. 

 

Research Method  

The research method used in this study is literature. The literature research 

method is an approach to research that involves collecting, analyzing, and synthesizing 

existing information from various sources to gain new understanding or reinterpret 

previous findings (Grbich, 2012). This process involves identifying relevant sources, such 

as books, journal articles, reports, and other documents related to the research topic 
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(Bazeley, 2013). One of the strengths of the desk research method is its ability to 

leverage pre-existing research to build a broader knowledge base or answer specific 

research questions without the need to conduct primary data collection (Linos & 

Carlson, 2017). 

The literature study research process generally involves several main steps, 

namely the search for literature sources through relevant keywords, the evaluation of 

sources to determine their reliability and relevance, and the synthesis of information to 

generate new conclusions or recommendations based on the reviewed literature 

(Damgaard et al., 2001). This method allows researchers to identify gaps in the 

literature, compare and contrast results from different studies, and set directions for 

future research (Pathak et al., 2013). 

 
Results and Discussion 

Digital Transformation 

Digital transformation is the process of integrating digital technologies into all 

aspects of a business or organization, resulting in fundamental changes to the way it 

operates and delivers value to customers. It is not just about replacing manual systems 

with computer-based systems, but also about leveraging the latest technological 

capabilities to improve efficiency, enrich user experience, create new business models, 

and innovation at all levels of the organization (Kraus et al., 2021). Digital transformation 

requires an adaptive and sustainable organizational culture that encourages acceptance 

of change, risk-taking, and continuous learning in line with the rapid and constantly 

changing technological developments (Vial, G. 2021). 

The components of digital transformation include several crucial elements that 

work together to create sustainable change in organizations. These include innovative 

digital technologies such as cloud computing, big data, Internet of Things (IoT), artificial 

intelligence (AI), as well as blockchain that provide the infrastructure foundation. In 

addition, a digitized business strategy, which focuses on customer experience, new 

business models, and operational efficiency are also important components (Zaoui, F., 

& Souissi, N. 2020). Employee engagement and empowerment through training and 

changing organizational culture to embrace new technologies and ways of working are 

key to implementation. Finally, data security and privacy are essential components, 

ensuring that digital transformation is executed within a framework that is secure and 

trustworthy for all stakeholders (Schwertner, K. 2017). 

Digital transformation in educational institutions plays an important role in 

adapting the learning environment to fit the challenges of the modern world and global 

competition (Iqbal et al., 2023). With the implementation of technologies such as 

learning management systems, collaborative tools, and digital learning resources, 

educational institutions can provide wider and more flexible access to students, 

enabling distance learning and inclusive education (Abdelaziz et al., 2014). Digital 
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technologies such as artificial intelligence and data analytics also enable teachers to 

better understand students' individual needs, offer more customized and responsive 

learning experiences, and improve overall learning outcomes (Suroso et al., 2021). 

In addition, digital transformation empowers educational institutions to face 

administrative and operational challenges, improving efficiency through process 

automation and better resource management. Effective integration of information 

systems can facilitate data storage, information access and communication between 

teachers, students and parents, thus strengthening the education community (Solis, B., 

Li, C., & Szymanski, J. 2014). In this era of globalization and knowledge-based economy, 

institutions that are able to integrate technology effectively will be better equipped to 

produce graduates who are able to adapt, innovate, and compete in the global job 

market (Majchrzak et al., 2016). Therefore, digital transformation is not only essential to 

ensure the continuity of relevant and quality education but also to improve the 

competitiveness and relevance of educational institutions in the future. 

 
Education Technology 

Educational Technology is a discipline and practice that utilizes information and 

communication technology to design, implement, and evaluate effective learning and 

teaching processes (Imran & Almusharraf, 2023). It encompasses the use of apps, 

educational software, online learning platforms, multimedia tools, and various other 

digital resources to enrich students' learning experience, expand access to educational 

materials, enhance interaction and collaboration between teachers and students, and 

facilitate customized learning (Jing et al., 2023). Educational Technology aims to 

improve the quality of education, learning efficiency, and prepare students with the 

skills needed in the 21st century, in line with the needs and challenges of a changing 

world (Sanchez-Diaz & Morgado, 2023). 

Various technologies have revolutionized learning and teaching, making it more 

interactive, engaging and efficient. One of the key technologies is Learning 

Management Systems (LMS), such as Moodle, Canvas, and Blackboard, which provide 

a unified platform for managing courses, materials, assignments, and assessments 

(Kovalchuk et al., 2023). LMS enables flexible teaching and learning, where students can 

access course materials anywhere and anytime. In addition, collaborative tools such as 

Google Classroom and Microsoft Teams facilitate communication and cooperation 

between teachers and students, as well as between students, enriching the learning 

experience through joint projects and group discussions. Presentation and visualization 

software such as PowerPoint and Prezi also play an important role in making subject 

matter more engaging and easy to understand (Al-Malah et al., 2023). 

On the other hand, educational technologies such as tablets and e-readers 

provide access to extensive digital learning resources, including textbooks, journals and 

other online educational resources, which support independent learning and inquiry 
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(Marone & Heinsfeld, 2023). Artificial intelligence (AI) and machine learning offer the 

potential for a more customized approach to education, where systems can adapt 

learning materials based on students' individual progress and needs (Bacak et al., 2023). 

Technologies such as Virtual Reality (VR) and Augmented Reality (AR) deliver immersive 

learning experiences, allowing students to explore virtual environments, perform 

simulations, and interact with abstract concepts in a tangible way. With these 

advancements, technology not only supports more effective learning but also prepares 

students with the necessary skills for the future (Rasulovna, 2023). 

Furthermore, technology-based measurement and assessment tools, such as 

digital quiz software and peer-to-peer assessment platforms, bring new ways to test 

students' knowledge and abilities. These tools not only make assessment easier and 

faster but also enable instant feedback which is an important factor in the learning 

process (Almeida et al., 2023). Big data and analytics are now part of education, 

providing teachers with deep insights into classroom performance as well as individual 

student progress. Utilizing this data can help educational institutions plan and develop 

more effective curriculum and teaching methods (Deacon et al., 2023). 

In conclusion, technology in education offers vast opportunities to improve the 

quality and access of education. From LMSs that organize learning resources, online 

collaboration to support communication, artificial intelligence that provides 

personalized learning experiences, to analytics tools that enrich the assessment 

process, technology is a catalyst in creating a more dynamic, inclusive, and interactive 

learning environment. This transformation not only helps students hone relevant skills 

but also helps educators deliver learning materials in a more effective way. With the 

right and integrated approach, educational technology has the potential to open new 

horizons in learning methods and become not just a tool, but a core element that can 

define the future of education. 

 
Madrasahs in the Digital Age 

Strategic steps towards digital transformation begin with the development of a 

clear and comprehensive digital vision. This involves a deep understanding of business 

objectives, as well as customer needs and expectations (Subhan, 2023). The digital 

vision should align technology with the overall business strategy, identify opportunities 

for increased efficiency, product or service innovation, and improved customer 

experience (Erwinsyah et al., 2024). The next important step is to assess the existing IT 

infrastructure and evaluate how ready the organization is to adopt new technologies. 

This includes ensuring the existence of strong IT support, adequate data security, and 

flexible systems (Meisya et al., 2023). Thereafter, the development of a clear roadmap 

plan for the implementation of new technologies with well-defined milestones is crucial, 

ensuring that each step forward is measured and synchronized with business objectives 

(Ruwaida & Mauizdati, 2024). 
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In addition to infrastructure and planning, human resources also play an 

important role in digital transformation. Educating and training employees on new 

technologies and more efficient ways of working is essential to support transformation. 

This may involve specialized technical training, webinars, or even role reassignment to 

empower teams with the necessary skills for a digital future (Meisya et al., 2023). 

Policies that support innovation and cross-departmental collaboration and openness to 

organizational culture change are also important. At the same time, strategic steps 

should include building a digital ecosystem with the right partners and service providers, 

leveraging cloud computing, big data, artificial intelligence and other technologies to 

increase agility and innovative capabilities (Safi'i, 2023). Successful implementation of 

digital transformation is a journey, not an end goal, which requires continuous 

evaluation and adjustment to the strategy and its implementation (Khulaidah & 

Istikomah, 2024). 

Furthermore, performance measurement and continuous monitoring are key in 

ensuring the success of digital transformation. Organizations should establish clear and 

quantifiable metrics to assess the progress and effects of their digital initiatives. These 

can include key performance indicators (KPIs) such as increased revenue, cost savings, 

improved customer satisfaction, and improved operational efficiency (Mere, 2024). This 

monitoring allows organizations to identify challenges, optimization opportunities, and 

adjust their strategies in real-time to maximize results. Analytics and big data 

technologies can play an important role in deciphering valuable insights from the data 

collected, assisting in data-driven decision-making (Prabowo & Budianto, 2024). 

Amidst the digital transformation journey, it is also crucial to maintain a focus on 

cybersecurity. Increased reliance on digital systems poses greater security risks, so 

robust security measures must be integrated into every aspect of the digital strategy 

(Widhyahrini, 2023). This includes protecting customer and corporate data, as well as 

ensuring compliance with applicable regulations and industry standards. With an 

increasingly connected world, it is the responsibility of organizations to maintain 

customer trust and the integrity of their brand (Rahman, 2023). 

Finally, the journey towards digital transformation must involve effective 

communication, not only within the organization but also with customers, partners, and 

other stakeholders. Communicating the vision, changes, and benefits of digital 

initiatives can help gain internal buy-in, drive adoption, and increase brand awareness 

(Mukhtoraliyevna & ..., 2023). In a broader context, digital transformation should not 

just be about adopting technology, but about creating new value, improving 

competitiveness and ensuring future business sustainability. Therefore, changing the 

mindset and culture of the organization becomes as important as implementing 

technological solutions. With a holistic and strategic approach, organizations can 

navigate the complexities of digital transformation and realize the full potential of their 

initiatives (Gillani et al., 2023). 
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Obstacles and Solutions 

Barriers often faced in digital transformation include resistance to change, skills 

gaps, and technology integration challenges. Resistance to change is a common 

problem in many organizations, where employees may feel uncomfortable with 

changes to work routines or fear job loss (Huang et al., 2023). Skills gaps can also hinder 

the adoption of new technologies, as employees may not have the necessary skills to 

use the technology effectively. In addition, integration of new technologies with 

existing systems can be complex and costly, especially for organizations that have a 

using IT infrastructure (Banda & Nzabahimana, 2023). 

To overcome resistance to change, it is important for organizations to implement 

effective communication strategies that emphasize the benefits and value of digital 

transformation, and provide sufficient support for the transition. Training and skills 

development programs can help address skills gaps by preparing employees to work in 

the new digital environment (Dangi et al., 2023). Regarding technology integration 

challenges, the solution could involve consulting with IT experts and solution providers 

to develop a realistic and sustainable integration plan. A phased approach and pilot 

projects can help in testing and adjusting solutions before full-scale implementation, 

minimizing risks and ensuring a smoother transition (Eguchi et al., 2023). 

In addition, cybersecurity issues are another significant obstacle. With the 

increasing reliance on digital technologies, cybersecurity threats are becoming more 

complex and dangerous (Adıgüzel et al., 2023). Many organizations may not have 

sufficient resources or expertise to effectively deal with these risks. Lack of awareness 

of the importance of cybersecurity among employees can also increase an 

organization's vulnerability to cyberattacks (Yan et al., 2024). 

To address cybersecurity concerns, it is important for organizations to invest in 

robust cybersecurity solutions and adopt best security practices, such as data 

encryption and two-factor authentication. Employee education and training on 

cybersecurity risks and how to prevent them is another key component (Tomé & 

Coelho, 2023). Conducting regular security audits and having an effective incident 

response plan can also help organizations identify weaknesses and react quickly to 

security incidents (Djalilova, 2023). 

In many cases, the success of digital transformation depends on an 

organization's ability to adapt to cultural change. A change in mindset from top 

management down to operational-level employees is required to embrace innovation 

and new approaches (Deacon et al., 2023). A work culture that supports learning and 

experimentation, and accepts failure as part of the innovation process, can enhance 

digital transformation success. Therefore, it is important for organizational leaders to 

set an example in using new technologies and encourage a dynamic and adaptive work 

culture (Almeida et al., 2023). 
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Overall, although the road to digital transformation is full of challenges, 

overcoming these obstacles with the right strategies can open up great opportunities 

for organizations. A commitment to investment in technology, people development, 

cybersecurity and a culture that supports innovation is key to realizing the full potential 

of digital transformation. With considered steps and effective execution, organizations 

can turn challenges into opportunities for growth and sustainability in the rapidly 

evolving digital ecosystem. 

 

Conclusion  

Madrasahs in Indonesia are in the process of significant digital transformation, 

which requires a shift in the way education is delivered and managed. The research 

highlights that technology adoption in education in madrasahs is not just about the 

physical use of technological devices in teaching, but also about curriculum reforms, 

teaching methodologies, as well as the development of teacher and student 

competencies in terms of digital literacy. These transformation initiatives are driven by 

the need to make education in madrasahs more relevant to the demands of the digital 

era, while strengthening the religious and moral values that characterize education in 

madrasahs. 

In addition, the findings also reflect some of the challenges faced, including 

limited resources in terms of technology infrastructure, access to quality digital content 

and teacher training in the use of technology in the classroom. Efforts to address these 

challenges emphasize the importance of collaboration between the government, the 

private sector and the madrasah community itself. Initiatives such as technology 

training workshops for teachers, the development of digital platforms for learning, and 

increased access to technology devices, show positive steps towards digital 

transformation in madrasahs that are holistic, not only in integrating technology, but 

also in improving the quality of education delivered. 
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