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ABSTRACT 

 
The digital transformation era has brought significant changes across various aspects of 
life, including the education sector. This article explores the utilization of the Internet of 
Things (IoT) in the learning process at madrasahs in Kabupaten Bandung. By integrating 
IoT technology, these madrasahs have created more interactive, efficient, and responsive 
learning environments that cater to students' needs. This research employs a qualitative 
approach, using case studies of several madrasahs implementing IoT in their educational 
processes. The findings reveal that IoT implementation not only enhances the quality of 
education but also prepares students to face challenges in the Industry 5.0 era. Moreover, 
IoT adoption in madrasahs has facilitated more efficient management of educational 
resources, such as student attendance monitoring, energy management, and learning 
environment supervision. The article also discusses the challenges and barriers to IoT 
implementation, such as infrastructure limitations and educators' digital literacy. 
Additionally, the study highlights the role of IoT in fostering a more personalized learning 
experience, enabling educators to tailor instruction to individual student needs. Thus, this 
article provides insights into the importance of digital transformation strategies in 
education and how IoT can be optimized for a better future in education in Kabupaten 
Bandung. The study underscores the necessity for ongoing support and training to ensure 
the successful integration of IoT in educational settings. 
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1). INTRODUCTION 

Era 5.0, or Society 5.0, emphasizes integrating advanced technology with humans as its centre to 

create harmony between technology and human needs (Calp & Bütüner, 2022). This era supports 

digital transformation in education, which is now an urgent need along with the rapid development of 

information technology (Bygstad et al., 2022). This transformation aims to build an education 

ecosystem that is more inclusive, adaptive, and responsive to change and improve the quality of 
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education (McCarthy et al., 2023). Technologies like the Internet of Things (IoT) are essential in 

transforming digital education. 

IoT is a network of physical devices connected via the internet, enabling the collection and sharing 

of data in real-time without direct human interaction (Tran-Dang et al., 2020). IoT increases efficiency 

and effectiveness in education by unifying learning environments, managing energy, and supporting 

security (Tomazzoli et al., 2023). IoT also promotes interactive learning, such as sensor-based 

educational tools and e-learning platforms that adapt materials to student needs (Alhazmi et al., 2022). 

In madrasahs, IoT enables a more adaptive and modern learning environment, facilitating school 

management, data-driven learning, and a more engaging and relevant learning experience (Adhicandra 

et al., 2024). 

Madrasahs continue to innovate despite the constraints of limited infrastructure, resources, and 

access to technology. They adopt technologies such as IoT and innovative learning methods to create 

a more engaging learning environment (Musolin et al., 2024). These efforts include staff training, 

interactive material development, and technology implementation based on available resources 

(Saniuk et al., 2023). With dedication and innovation, madrasahs prepare students for the future 

despite limited conditions. Many schools in Bandung Regency face limitations that affect the quality 

of education, including technological infrastructure issues and limited budgets (Aisah et al., 2021). 

These challenges are exacerbated by the need for staff training and resistance to change (Endrejat et 

al., 2021). Government support, collaboration with other institutions, and ongoing training are needed 

to overcome these challenges (Nsanzumuhire & Groot, 2020). Despite the challenges, there is an 

excellent opportunity to integrate IoT technology to support digital transformation and improve the 

quality of education in madrasahs (Mahsusi et al., 2024). 

The Ministry of Religious Affairs has initiated a digital transformation program to improve the 

quality of education in madrasahs by implementing advanced technologies such as IoT (Mahsusi et 

al., 2024). This program modernizes the learning process and school management, focusing on 

technology access, teacher training, and infrastructure development (Abuselidze et al., 2022). Support 

is provided in the form of hardware and educational information systems, and the digital capacity of 

madrasahs is increased (Santosa & Jazuli, 2022). Although facing budget and infrastructure limitations, 

this program opens up opportunities to accelerate technology adoption, improve the quality of 

education, and prepare students for future challenges (Indrawati & Kuncoro, 2021). Previous research 
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provides essential insights into digital transformation and technology integration in madrasahs, 

including potential challenges (Falahuddin, 2022). The studies discuss technology adoption, the 

concepts of “digital natives” and “digital immigrants,” and the need to adapt teaching methods 

(Kesharwani, 2020). Several studies highlight challenges such as teacher infrastructure and training 

and how IoT can improve the learning experience and teaching efficiency (Rana & Rana, 2020). 

Studies in Indonesia, including in Bandung Regency, identify challenges in technology access and 

training in madrasahs, providing an in-depth understanding of IoT implementation locally. 

This study has several unique features that set it apart from previous studies. First, it explores the 

adoption of the Internet of Things (IoT) in madrasahs, a new area in the digitalization of education in 

Indonesia, focusing on the specific needs of faith-based institutions. Second, it highlights Bandung 

Regency, providing a rarely explored local perspective and identifying particular challenges and 

opportunities for madrasahs related to IoT implementation. The study also prioritizes student well-

being, personalization of learning, and accessibility in line with the principles of the 5th Industrial 

Revolution (Adel, 2024). It evaluates the readiness of infrastructure and competency of teaching staff 

in madrasahs. In addition to providing data-driven recommendations for IoT policies and 

implementation models, this study offers new insights into integrating technology in religious 

education. 

This study explores the Internet of Things (IoT) use in madrasahs in Bandung Regency, assessing 

its impact on creating a more interactive, efficient, and student-centred learning environment (Annur 

& Febriansyah, 2023). Through qualitative case studies, the research demonstrates how IoT can 

enhance education quality and prepare students for the challenges of the Industrial Revolution 5.0 

(Erlinawati et al., 2019). It also evaluates IoT's role in managing educational resources and addresses 

challenges like infrastructure limitations and educators' digital literacy (Tlili et al., 2021). The study 

highlights the importance of digital transformation in education, provides an IoT implementation 

model for other madrasahs, and offers strategies to overcome challenges to support digital policies 

and inspire future research in this area. 
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2) METHODS 

This study aims to explore the application of Internet of Things (IoT) technology in the learning 

process at madrasahs in Bandung Regency, focusing on the challenges and opportunities faced in 

integrating this technology. The methodology used is a qualitative approach through case studies, 

allowing researchers to understand how IoT can be implemented in religious-based education (Mustari 

& Rahman, 2020). This study was conducted in several madrasahs that have adopted IoT technology, 

selected based on disparities in access to technology and the potential for IoT application in the area. 

The research participants consisted of madrasah principals, teachers, and students (Zaini et al., 2023). 

In-depth interviews were conducted with madrasah principals and teachers to understand their views 

on implementing IoT and the challenges and expectations for this technology (Khusnood et al., 2020). 

In addition, students were involved through focus group discussions to gain their perspectives on 

learning experiences influenced by technology (Tümen Akyildiz, 2020; Yates et al., 2021). By involving 

various stakeholders, this study seeks to provide a comprehensive picture of the conditions needed 

for successful IoT integration in madrasahs. 

Data were collected through interviews, observations, and questionnaires. Interviews were 

conducted in a semi-structured manner, allowing researchers to dig deeper into the experiences and 

views of participants (Ruslin et al., 2022). Observations were conducted in the classroom to see 

firsthand how IoT technology is applied to learning. A questionnaire was used to collect quantitative 

data on the level of digital literacy and technology accessibility among students and teachers 

(Abichandani et al., 2022). Data analysis was conducted using a thematic analysis approach, where key 

themes were identified from qualitative data and linked to quantitative data (Christou, 2022). The 

validity and reliability of the study were ensured through data triangulation, where information from 

multiple sources was compared to ensure consistency (Santos et al., 2020). In addition, member 

checking was conducted by asking participants to review the study's initial findings so they could 

provide feedback and ensure that their opinions were accurate. The principles of research ethics were 

also adhered to by obtaining informed consent from all participants and guaranteeing the data 

collected. 

The study results are expected to provide in-depth insights into how IoT can improve the quality 

of education in madrasahs, creating a more interactive, efficient, and responsive learning environment 

to students' needs (Maulidin et al., 2024). This study also aims to identify challenges that are applied 
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in implementing IoT, such as infrastructure limitations and educators' level of digital literacy (Falloon, 

2020). This study can provide data-based recommendations for educational policies and effective IoT 

implementation models by understanding these challenges (Albreem et al., 2021). In addition, this 

study is expected to be a source of inspiration and reference for further studies in the digitalization of 

education and IoT technology. By combining technology with Islamic teaching, this study provides 

new insights into integrating technology in religious education, which needs to be explored in the 

existing literature. Thus, this study contributes to the development of science and provides practical 

benefits for madrasahs in facing the challenges of the Industrial Revolution 5.0 era. Through the 

application of IoT, madrasahs are expected to increase the efficiency and effectiveness of learning and 

prepare students to face future challenges with relevant and modern skills. 

3) RESULTS AND DISCUSSION 

The results of this study indicate that implementing Internet of Things (IoT) technology in 

madrasahs in Bandung Regency has excellent potential to improve the quality of education but is also 

faced with various limitations that affect its effectiveness. The findings from the questionnaire indicate 

that integrating IoT in learning in madrasahs can create a more interactive, efficient, and responsive 

learning environment for student needs. However, the effectiveness of this implementation is greatly 

influenced by several limiting factors that must be considered. 

First, the condition of the technological infrastructure in many madrasahs is still a significant obstacle. 

Many madrasahs in Bandung Regency need help with problems related to adequate hardware and 

software availability and stable internet connectivity. These limitations have an impact on the ability 

of madrasahs to utilize IoT technology optimally. Inadequate infrastructure limits the use of more 

sophisticated IoT devices and causes disruptions in the implementation of technology-based learning 

processes. 

Second, the readiness and training of teaching staff are also essential factors that affect the 

implementation of IoT. Although some teachers have received training in the use of technology, many 

educators still feel they need more preparation and comfort in integrating IoT into their teaching 

methods. These limitations include a need for more understanding of new technologies and difficulties 

adapting the curriculum to existing digital tools. Therefore, ongoing training and technical support are 

essential to address these challenges. 
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Third, student responses to IoT indicate benefits in terms of interactivity and personalization of 

learning. However, the questionnaire results also indicate variations in student acceptance of the 

technology. Some students showed increased motivation and engagement in learning. In contrast, 

others needed help adapting to new technologies, especially if they needed to familiarize themselves 

with digital devices or if there was instability in access to technology. In addition, the study found that 

educational resource management, such as student attendance monitoring, energy management, and 

monitoring of the learning environment, can become more efficient with the adoption of IoT. 

However, more technical support limitations can be needed to improve the features' full benefits. 

Many madrasahs still rely on manual methods and require more automated systems that can improve 

managerial efficiency. 

In the broader context of digital transformation, the results of this study emphasize the need for 

ongoing support and training to ensure successful IoT integration in madrasahs. To achieve maximum 

results, efforts must be made to address infrastructure limitations and improve the competence of 

teaching staff through more comprehensive training programs. The study also suggests developing 

better digital policies and strategies should include plans to address these challenges systematically. 

Overall, this study shows that while the implementation of IoT in madrasahs offers excellent potential 

to improve the quality of education, challenges of infrastructure, educator training, and student 

adaptation must be addressed to maximize the benefits of this technology in supporting more effective 

and efficient learning. 

RESEARCH RESULT 

Measured 

Criteria 

Knowledge 

and 

Understanding 

of IoT 

Implementation 

of IoT in 

Madrasah 

Impact of IoT 

on Digital 

Transformation 

Challenges in 

IoT 

Implementation 

Expectations 

for IoT 

Development 

in the Future 

Percentage 77.07317 68.90244 84.14634 84.87805 82.92683 

 

This study focuses on digital transformation in learning in madrasahs by utilizing the Internet of 

Things (IoT) as an innovative means for the future of education. Based on the study's results, several 

main criteria have been measured to assess how IoT has influenced education in madrasahs in 
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Bandung Regency. The questionnaire results show that teachers and students in madrasahs have a 

77.07% knowledge and understanding of IoT. This shows that most students and teachers already 

have a basic understanding of IoT technology, although there is still room for improvement, especially 

in terms of understanding the practical application of IoT in education. 

Implementation of IoT in Madrasahs shows a percentage of 68.90%. This figure reflects that 

although there is a desire to implement IoT in the learning process, the realization in the field is still 

in the development stage and needs to be fully optimal. This may be due to several factors, including 

limited resources, infrastructure, or technical knowledge. Respondents stated that the Impact of IoT 

on Digital Transformation IoT has been shown to have a significant impact on digital transformation 

in madrasahs with a percentage of 84.15%. These results show that in madrasas that have begun to 

integrate IoT, there has been an increase in the quality of learning and operational efficiency. IoT 

technology enables automation, more effective data collection, and a more interactive and 

personalized student learning experience. 

As for the challenges felt by education actors in madrasas, which significantly affect 

implementation in madrasas, the Challenges in IoT that occurred in the study recorded a figure of 

84.88%. These challenges include inadequate technological infrastructure, resistance to change, budget 

constraints, and the need to improve competence among teachers and students. However, there is 

much hope for the development of IoT in the Future. There are very high hopes for the development 

of IoT in the Future, with a percentage of 82.93%. This reflects the optimism of stakeholders in 

madrasas towards the potential of IoT to continue to improve the quality of education, expand access 

to learning, and encourage innovation in teaching in the Future. 

DISCUSSION 

This study highlights the importance of utilizing the Internet of Things (IoT) in the digital 

transformation of learning in madrasahs. As one of the innovative technologies, IoT offers great 

potential to revolutionize teaching and learning methods, making them more interactive, efficient, and 

data-driven. This study reveals that the implementation of IoT in madrasahs in Bandung Regency has 

had a significant impact, although several challenges still need to be overcome. Based on the 

questionnaire results, the knowledge and understanding of teachers and students in madrasahs 

regarding IoT is at 77.07%. This percentage shows that most students and teachers have a fairly good 
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basic understanding of IoT technology. This is a positive indication that IoT technology is starting to 

be recognized and understood as an important part of digital transformation in education. This level 

of understanding shows that efforts to introduce IoT in educational environments have begun to bear 

fruit. Teachers and students are starting to recognize the basic concepts of IoT, such as devices that 

can be automatically connected via the internet network and how this technology can be used to 

support the learning process. This sufficient basic understanding is an essential foundation for 

developing further skills to integrate IoT into teaching and learning activities effectively. Although the 

results show significant progress, the percentage of 77.07% also indicates considerable room for 

improvement, especially in understanding the practical applications of IoT in education. Most of the 

understanding is still conceptual and has yet to be fully translated into everyday practice in the 

classroom. For example, an understanding of how IoT devices can be used to collect real-time student 

learning data or how IoT can be integrated with the curriculum to create a more interactive learning 

experience. Improving the understanding of the practical applications of IoT is essential to ensure that 

this technology can truly bring real benefits to the learning process. Teachers need to be trained more 

on how to apply IoT in the context of teaching, such as using IoT sensors for science experiments or 

using smart devices for collaborative projects. Students also need to be guided to understand how IoT 

can be used in their daily lives, especially in the context of education, so that they can become active 

participants in this digital transformation. To achieve this improvement, a strategy that includes 

intensive training for teachers, curriculum development that provides for the use of IoT, and adequate 

resources for IoT implementation in the classroom is needed. In addition, a more practical approach 

to IoT learning, such as IoT-based projects or technology labs, can help students and teachers translate 

their theoretical knowledge into practical skills. The implementation of IoT in madrasas, with a 

recorded percentage of 68.90%, shows that integrating this technology into education is still in the 

development stage. Although various parties have a strong desire to utilize IoT in learning, the 

realization in the field has yet to be fully optimal. This indicates that although the foundation has been 

laid, many challenges still need to be overcome to ensure a wider and more effective implementation 

of IoT. The figure of 68.90% reflects that most madrasas have begun to adopt IoT technology, but 

its implementation still needs to be fully integrated into daily learning. Many madrasas are only in the 

early stages of using IoT devices, such as sensors or smart devices, for specific purposes, such as 
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monitoring or experimental activities. However, the use of IoT as a comprehensive and structured 

learning tool is still in the development process. 

One of the main factors hindering IoT implementation optimization in madrasahs is limited 

resources and infrastructure. IoT implementation requires a significant investment in hardware, such 

as sensors, a stable internet network, and compatible computer devices. In addition, the technological 

infrastructure needed to support IoT connectivity is often only evenly available in some madrasahs, 

especially in more remote areas. This limitation is a major barrier to IoT's effective and comprehensive 

implementation. In addition to infrastructure, limited technical knowledge is also an obstacle to IoT 

implementation. Teachers and education personnel in madrasahs may need help understanding how 

to operate and integrate IoT technology into learning. Although there is a desire to implement IoT, 

the implementation process can only be effective with sufficient knowledge. Intensive and ongoing 

training is needed to ensure that teachers not only understand the basic concepts of IoT but can also 

utilize them to improve the quality of learning. To improve the implementation of IoT in madrasahs, 

a holistic and targeted development strategy needs to be implemented. 

Steps that can be taken include: 

• Increasing investment in technological infrastructure. 

• Providing more in-depth technical training for teachers and students. 

• Developing a curriculum that explicitly includes the use of IoT. 

In addition, partnerships with the private sector and government to gain support for resources 

and expertise can also help accelerate the IoT implementation process. Although the current 

implementation of IoT still needs to be optimal, the potential for the future is enormous. With the 

development of technology and increasing understanding of the importance of IoT in education, 

madrasahs have an excellent opportunity to become centers of innovation in digital learning. If the 

existing challenges can be overcome, IoT can serve as a powerful tool to increase student engagement, 

personalize learning, and prepare students for an increasingly digital workforce. However, much more 

must be done to ensure this technology can be used effectively. By overcoming the existing challenges, 

madrasahs can leverage IoT to improve the quality of education and support the ongoing digital 

transformation. 
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The impact of IoT on digital transformation in madrasahs reveals that this technology 

significantly influences the quality of education. With a percentage of 84.15%, this study confirms that 

in madrasahs that have started integrating IoT, there has been an improvement in various aspects of 

learning and operations. IoT is a technological tool and a significant driver of fundamental changes in 

education and management in the educational environment. 

The implementation of IoT in madrasahs has had a real impact on improving the quality of 

learning. By utilizing IoT devices, such as sensors and connected devices, teachers can create more 

interactive and contextual learning experiences. For example, using sensors in science labs allows 

students to conduct experiments more accurately and in real-time, while smart devices support 

collaborative project-based learning. IoT also enables access to a broader range of digital educational 

resources so students can learn at their own pace and learning style. In addition to improving the 

quality of learning, IoT also plays a role in increasing operational efficiency in madrasahs. IoT 

technology enables the automation of various administrative tasks, such as managing student 

attendance, monitoring facility usage, and managing school resources. With IoT, data that previously 

had to be collected and analyzed manually can now be obtained and processed automatically, reducing 

administrative workload and allowing staff to focus on more critical aspects of education. This 

efficiency also means that madrasahs can better allocate resources, improving overall operational 

effectiveness. 

One of the critical advantages of IoT is its ability to collect and analyze data in real time. In 

schools, this data can be used to monitor student performance, identify learning patterns, and assess 

the effectiveness of teaching methods. This more effective data collection allows schools to make 

more informed decisions based on evidence and tailor learning approaches to students' needs. Data 

collected through IoT can also be used to design more targeted intervention programs, which can help 

students who need additional support. IoT enables the development of more interactive and 

personalized learning experiences. With this technology, students can engage in more engaging and 

participatory learning. For example, IoT devices can create simulations that allow students to explore 

abstract concepts visually and interactively. In addition, IoT enables more personalized learning by 

automatically adapting to each student's learning needs, ensuring that each student receives the 

attention that is appropriate to their abilities. IoT is changing the way learning is conducted and 

moving schools towards a more data-driven approach to learning. With data obtained from IoT 
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devices, teachers can better understand students' needs and progress, allowing for a more 

individualized and results-oriented approach. This transformation brings madrasah education closer 

to a modern and adaptive education model, where decisions are based on evidence and learning 

outcomes can be optimized. This study shows that IoT significantly impacts digital transformation in 

madrasahs. With the implementation of IoT, madrasahs can improve the quality of learning, increase 

operational efficiency, and provide a more interactive and personalized learning experience for 

students. The potential of IoT in education is enormous, and with proper management, this 

technology can continue to support the development of education that is more advanced and 

responsive to the challenges of the times. 

The challenges faced in implementing the Internet of Things (IoT) in madrasahs reveal that 

although the potential of this technology is very large, the realization of its implementation is still 

possible. The study noted that education actors felt this challenge, with a percentage of 84.88%, 

indicating that most madrasahs still face significant obstacles in integrating IoT into their learning and 

operational processes. 

One of the main challenges faced in implementing IoT in madrasahs is inadequate technological 

infrastructure. Many madrasahs, especially those in remote or resource-limited areas, still lack access 

to stable internet connections, compatible hardware, and other essential supporting facilities to 

support an IoT ecosystem. With adequate infrastructure, the full potential of IoT can be realized, 

preventing madrasahs from implementing this technology effectively. 

Resistance to change is also a significant challenge. IoT implementation requires a change in the 

way we think and approach education, which often faces resistance from those who are used to 

traditional methods. Teachers, students, and even school administrators may be reluctant to adopt 

new technologies due to the uncertainty or discomfort that the change brings. This resistance can slow 

the IoT adoption process and reduce the effectiveness of its implementation in madrasahs. 

Another challenge is budget constraints. IoT implementation requires a significant initial 

investment to purchase devices, develop infrastructure, and train teachers and students. Many 

madrasahs have limited budgets, making it difficult to set aside sufficient funds for these needs. Even 

when there is a willingness to invest in technology, limited funds are often a significant barrier that 

hinders full IoT implementation. 
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The need to build competency among teachers and students is also a significant challenge. IoT is 

a relatively new technology in education, and many teachers and students still need to gain the skills 

or knowledge to use this technology effectively. More in-depth and ongoing training is required to 

ensure that all parties involved can understand and operate IoT devices and integrate them into the 

learning process correctly and efficiently. 

To overcome these challenges, a comprehensive and collaborative strategy is needed: 

1. Improving technological infrastructure must be a priority, with a focus on improving internet 

access, providing adequate devices, and developing other supporting facilities. 

2. A training program specifically designed to help teachers and students overcome resistance to 

change and improve their competence in using IoT is needed. 

3. Budget constraints can be addressed through partnerships with the government, private 

sector, and non-profit organizations that can provide financial support and resources. 

4. To reduce resistance and encourage wider adoption, awareness and education campaigns on 

the benefits of IoT in education must be strengthened. 

While the challenges are significant, potential innovative solutions can also be explored. For 

example, developing an IoT learning model that does not require sophisticated infrastructure can help 

madrasahs in areas with limited resources. In addition, a community-based learning approach can 

encourage collaboration between madrasahs, local governments, and communities to overcome 

infrastructure and resource constraints jointly. Although the challenges in implementing IoT in 

madrasas are quite significant, with a percentage of 84.88%, strategic and collaborative steps can help 

overcome these obstacles. With the right approach, madrasas can overcome these challenges and 

harness the full potential of IoT to improve the quality of education and accelerate digital 

transformation in their educational environment. Despite the challenges and obstacles, many hopes 

are pinned on the use of IoT in education in madrasas. 

The hope for the future development of IoT in madrasas shows strong optimism among 

stakeholders. With a percentage of 82.93%, the results of the study reflect the belief that IoT 

technology has excellent potential to bring about broader and deeper positive changes in the world of 

education, especially in the madrasa environment. This hope is rooted in various factors that indicate 

that IoT can be a significant tool in improving the quality of teaching and innovation in the future. 
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One of the main reasons behind the high hopes for the development of IoT is the belief that this 

technology can significantly improve the quality of education in madrasas. IoT offers a variety of tools 

and platforms that can enrich the learning process, from the use of smart devices that can be 

customized to the needs of individual students, to a more accurate and comprehensive data-based 

evaluation system. With the rapid development of technology, IoT can help madrasas continue to 

update their teaching and learning methods, ensuring that students always get relevant and quality 

education. 

In addition to improving quality, IoT is also seen as a solution to expand access to learning, 

especially in areas that are difficult to reach or have limited infrastructure. IoT technology enables 

distance and collaborative learning, connecting not only students and teachers within one madrasah 

but also across schools and even across regions. With IoT, madrasahs can provide learning materials 

that are accessible anytime and anywhere, allowing more students to receive quality education even in 

remote locations. 

High hopes also arise from the potential of IoT to drive innovation in teaching. With IoT, 

teachers can develop more creative and interactive teaching methods tailored to technological 

developments and the needs of today's students. For example, IoT can support virtual reality (VR) 

and augmented reality (AR) in the classroom, creating a more profound and immersive learning 

experience. In addition, IoT also enables the development of a more dynamic curriculum, where 

learning materials can be updated in real time based on data and feedback obtained from the use of 

IoT devices. 

Stakeholders in madrasahs also hope that over time, the technological infrastructure needed to 

support IoT will improve, and the competence of teachers and students in utilizing this technology 

will continue to increase. With government, private sector, and education community support, 

madrasahs can overcome existing obstacles, such as limited resources and technical knowledge, so 

that IoT can be implemented more optimally throughout madrasahs. 

Another expectation is that IoT will be critical in accelerating digital transformation in madrasahs. 

As technology advances, IoT can help madrasahs adopt more sophisticated and efficient digital 

systems in the learning process and overall school management. This includes managing student data, 

administration, and using resources more effectively and efficiently. This digital transformation is 
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expected to increase the competitiveness of madrasahs and prepare students to face challenges in the 

digital era. The potential for partnerships and collaborations between madrasahs and other parties, 

such as technology companies, governments, and non-profit organizations, also drives high optimism. 

This collaboration is expected to provide additional resources, training, and support needed to 

implement IoT more effectively. These partnerships can also help disseminate best practices and 

innovations in the use of IoT so that they can be adopted more widely and consistently across 

madrasahs. Despite high expectations, challenges still need to be overcome to realize the full potential 

of IoT. These include developing adequate infrastructure, ongoing training for teachers and students, 

and addressing security and privacy issues related to the use of IoT technology. These challenges can 

be managed with the right strategy, and the hope for a better future through IoT development can be 

realized. 

 

4). CONCLUSIONS 

This study reveals that the Internet of Things (IoT) is crucial in the digital transformation process 

in madrasahs in Bandung Regency. Teachers and students in the area have developed a solid basic 

understanding of this technology. However, the implementation of IoT in the field is still in the 

development stage. It faces several challenges, including limited infrastructure, resistance to change, 

and the need for competency enhancement. Despite the obstacles, IoT has proven effective in 

improving the quality of learning and operational efficiency in madrasahs. Expectations for the 

advancement of this technology in the future are very high, with the belief that IoT will continue to 

drive innovation and strengthen education in madrasahs. With the implementation of strategic steps 

to overcome existing challenges, IoT has the potential to become a key pillar in realizing sustainable 

educational transformation. 
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