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Abstract: Modernizing the Internet of Things in Islamic boarding schools is essential to
eliminate backwardness and skills gaps. Santri must have cognitive, affective, psychomotor,
and creative intelligence to be ready to enter the industrial and business world. The students’
need for information transparency can be resolved using technology. This is because the
empowerment of the Internet of Things has become a separate part of Islamic boarding school
activities with students who can connect in real-time. This research aims to analyze current
conditions and stakeholder involvement regarding the application of the Internet of Things in
innovative Islamic boarding school services in the era of disruption. The Descriptive Method
and Individual Interest Matrix Analysis were used by involving 130 respondents from the
internal environment of the Daarul Rahman Islamic boarding school and completing the
questionnaire through FGD (Focus Group Discussion) with the leaders of the Daarul Rahman
Islamic boarding school. The results show that the current condition of Islamic boarding
schools is that most need to learn or understand 10T, even though they are enthusiastic about
learning new things and flexible in accepting change. The challenges required in implementing
IoT are financial investment, increasing human resources through training, and synergy
between Islamic boarding school policy makers. Mutually supportive and solid conditions are
required between foundations, school principals, and school committees to implement IoT at
Daarul Rahman Islamic Boarding School. Collaboration with various parties is needed because
the implementation of 10T cannot be done alone by Islamic boarding schools but with the
support of various related parties.

Keywords: innovative; internet of things; Islamic education; Islamic boarding schools;
stakeholders

1. Introduction

Islamic boarding schools are the oldest Islamic educational institutions deeply
rooted in the history of the Indonesian nation. Since the 15th century, Islamic boarding
schools have existed as a manifestation of the synergistic encounter between universal
Islamic teachings and local wisdom. Islamic boarding schools can survive across time
and generations because the Islamic boarding school education system prioritizes the
formation of spirituality, morality, noble morals, and manners in students. Islamic
boarding schools are religious institutions as well as educational institutions that are
very typical of Indonesia and rich in culture. Education in Islamic boarding schools
occurs while the students live in dormitories with kai, aside (educators), and musyrif
(guides). In Islamic boarding schools, students learn the meaning of life, live together,
learn discipline, learn to live, socialize, organize, be independent, respect the clerics,
be patient in seeking and mastering knowledge, and so on.
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Islamic boarding schools must continue to apply various innovations and
creativity in responding to the increasingly rapid developments in the modern era,
including the digitalization of the l0T-based education system (Arafah et al., 2021).
Among the skepticism about the use of digitalization in Islamic boarding schools is
that it affects students’ interaction and learning patterns. This has an impact on
students’ loss of politeness towards teachers. Another factor is that digital media can
eliminate the habit of face-to-face learning, or muhadapah. Apart from that, the habit
of looking for references through Turot books or estimates can be replaced by the habit
of googling or staring at the screen. This negative impact can be reduced by
encouraging students to be digitally literate. Teachers have this responsibility because
times change rapidly, and innovations occur every few seconds (Ahwarumi and
Swarjuwono, 2023).

Innovative terminology in the Islamic boarding school context refers to using
creative ideas and new solutions to improve the effectiveness of education,
management, and services in Islamic boarding schools. Innovation in Islamic boarding
schools can help strengthen religious education, character development, and
community empowerment in the Islamic boarding school environment while still
maintaining strong traditional values. By involving IoT in Islamic boarding schools,
they can increase their innovation. Some innovative terms related to Islamic boarding
schools in terms of creating services include technology-based education, Islamic
boarding school management, innovative curriculum, environmental management,
social media, and communication. Innovation in Islamic boarding schools refers to the
development of new ideas, concepts, or approaches implemented to improve the
efficiency, quality, and positive impact of the services provided by Islamic boarding
schools.

According to Hamdan (2018), a progressive and future-oriented Islamic boarding
school must have several criteria, such as being based on a modern Islamic education
system, having advanced modern infrastructure and facilities, having confidence in
religious principles and attitudes, having a social outlook, and having nationality. -
universal humanity, good governance, and neat, modern, and open government
administration. What is meant by “technological revolution” is that the era of
technological disruption is a stage where the way humans carry out their activities
experiences changes, differences, limitations, and changes from before. Islamic
boarding schools have yet to utilize the Internet of Things (loT) to run their
organizations, so they remain conventional (Harris, 2023). Even though essential
things disrupt 10T, such as optimizing facility management, where IoT allows efficient
monitoring and management of facilities, this research aims to analyze conditions (eg
infrastructure, staff readiness, student perceptions) related to the application of the
Internet of Things (loT) in innovative Islamic boarding school services in Daarul
Rahman.

Internet of Things (lIoT) has become essential in Islamic boarding school
activities with its students (Harris, 2023). Technology does not disrupt human life; on
the contrary, technology helps society improve. Islamic boarding schools can maintain
Islamic boarding school culture by adhering to good old traditions but still have to
accept changes that are more profitable (Ulum and Mun’im, 2019). In this way,
broader insight will be gained to help Islamic boarding schools advance and develop.
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Islamic boarding schools are also starting to build or provide formal education,
although they still follow the old education system, such as Bandung, slogan, and
veteran (Krisdiyanto et al., 2019). Islamic boarding schools have not utilized the
Internet of Things (1oT) to run their organizations, so they tend to remain conventional.
Even though essential things disrupt 10T, such as optimizing facility management,
where 10T allows efficient monitoring and management of facilities, for example,
smart sensors can help monitor energy consumption, regulate room temperature, and
optimize resource use. Apart from that, Islamic boarding schools are also improving
educational experience services where loT can improve the student’s learning
experience by providing access to more interactive educational content.

The application of 10T in Islamic boarding schools can open up great innovation
opportunities to improve service quality, namely in terms of security and overall
management efficiency of Islamic boarding schools. However, apart from these
benefits, data security and privacy must also be considered to protect sensitive user
information. Applying the Internet of Things (IoT) in Islamic boarding schools can
create innovative conditions to improve students’ and managers’ efficiency, comfort,
and experience. This research question concerns the current conditions in preparing
the Daarul Rahman Islamic Boarding School to adopt the Internet of Things and how
to map stakeholders to accelerate the 10T implementation process. This research aims
to analyze current conditions and stakeholder involvement regarding the application
of the Internet of Things in innovative Islamic boarding school services in the era of
disruption. This research is an interesting exploratory effort to apply modern
technology in the Islamic religious education environment, especially at the Daarul
Rahman Islamic boarding school. The main focus of this research is to investigate how
the Internet of Things technology can be applied in an Islamic boarding school
environment by collecting views and potential contributions from various parties
involved.

The evolution of the Internet occurred due to the active role of the Internet of
Things (IoT), which has a direct relationship between users and digital processing
combined with an informality prohibited in everyday life (Inang et al., 2022). l1oT is a
network of connected devices that is useful for supporting the communication process
of device equipment. Several technologies use loT, such as sensors, calculators,
operational systems, microcontrollers, communication technology, securities, and loT
platforms (Iswan and Kihara, 2022). The 10T technology working system already
processes and transfers digital information obtained from digital sensors such as Radio
Frequency ldentification (RFID), infrared sensors, and Global Positioning System
(GPS). Apart from the application of 10T in business activities, physical housing
systems have also been integrated with 10T, which is more often known as Smart Grid
technology. Management is needed in organizational activities to carry out activities
so that a goal is achieved effectively and efficiently. Within the scope of social media
trend management, researchers divide it into two areas: (1) Managing physical social
media trends and (2) Managing non-physical social media trends.

The application of 10T in Islamic boarding schools can open up great innovation
opportunities to improve service quality, security, and overall management efficiency
of Islamic boarding schools. However, with these advantages, data security and
privacy must also be considered to protect sensitive user information. Applying the
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Internet of Things (10T) in Islamic boarding schools can create innovative conditions
to improve students’ and managers’ efficiency, comfort, and experience. The
following are several innovative phenomena that occur in Santri Health Monitoring.
loT Wearables: 10T-based devices such as smartwatches or health sensors can monitor
students’ health parameters, such as heart rate, body temperature, and physical activity
levels. This data can be accessed by Islamic boarding school managers and medical
personnel for real-time health monitoring. Next is Security and Environmental
Monitoring. Smart Security System: Implementation of an intelligent security system
connected to the 10T network, including smart security cameras, motion sensors, and
facial recognition systems to ensure the security of Islamic boarding schools
According to Ja’far (2019), the Internet of Things (loT) has a structure in the
form of objects; people are given exclusive identities, and the ability to transfer data
over a network requires a dual network-to-machine interface, namely a source to
destination and a computer-to-computer interface. The Internet of Things is an
ongoing scientific development that optimizes life based on intelligent smartphone
sensors that work directly via the Internet (Jancey, 2013). The Internet of Things has
become a technological revolution that fundamentally changes computers into
communications, where digital development relies on dynamic technological
innovation in various fields, from wireless sensors to digital technology. This
technology is designed to connect various types of objects in each signaling device to
a network in an extensive digital network. Internet of Things problems have also
become more accessible with developments in telecommunications technology, such
as the introduction of broader capital, the new version of the IP V6 internet protocol,
and the integration of digital technology into many products in life equipment. The
idea of connecting various objects in a device to a network of digital devices managed
via the web and enabling interaction with software is in line with the evolution of
educational technology, moving from e-learning to m-learning. The main
characteristics of e-learning include increased access to learning content in a
computer-supported collaborative learning environment and a digital setting.

2. Materials and methods

The quantitative approach is research that is descriptive in nature and uses more
in-depth The analysis provides a complete explanation by concluding several
occurring phenomena (Mundri et al., 2019). Apart from that, an analysis of stakeholder
involvement in Islamic boarding schools was also carried out—a matrix analysis of
individual interests. After systematic analysis of the findings, the findings were then
identified and formulated. This research begins with descriptive research that aims to
describe and then combine real natural and potentially dangerous phenomena. The
type of descriptive research in this research aims to collect specimens, describe them,
identify them, classify them, and make a comprehensive inventory of all possible
discovery ideas. Furthermore, this research uses individual stakeholder analysis to
determine stakeholder actors to encourage innovative Islamic boarding schools. The
sample was obtained by purposive sampling, namely Islamic boarding school
stakeholders who had work experience of more than five years.
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Primary data collection was carried out by filling out questionnaires in public
surveys representing stakeholders to obtain more precise and objective justification.
The sources in this research are individuals with knowledge, understanding, and
unique methods used to solve problems in the organization. The number of
respondents was 130 people, consisting of school principals, teachers, curriculum staff,
and administrative staff. The questionnaire was adapted from administrative staff. This
guestionnaire was adapted from previous research (Parasuraman, 2015).

Stakeholder analysis aims to map the interests of critical actors in policy
advocacy. With this identification, program managers become sensitive to stakeholder
interests and, in the long term, can create strategies to ask for support from specific
stakeholders. Stakeholder analysis can be done using the Analysis Individual Interest
Matrix (AlIM). Reliability refers to the consistency of a measure of whether the results
can be reproduced under the same conditions), we are used to check the reliability of
the data itself. Validity refers to the accuracy of a measure by using face validity and
content validation with other experts to check whether the questionnaire is acceptable.
The statistical test of the data or software used is SPSS version 22 and uses descriptive
analysis. Some of AllIM's steps are identifying all stakeholders in the policy process,
identifying the level of interest and alignment of stakeholders towards the policy, and
identifying stakeholders who have the power to intervene in policies at the Daarul
Rahman Islamic Boarding School.

3. Results and discussion

Based on the findings in Table 1, 130 Islamic boarding school respondents were
appointed for further analysis regarding the current situation. Most respondents were
teachers aged 17-29 years and had a bachelor’s degree of 1-5 years. Most respondents
know quite a lot about the Internet of Things and feel that the management of the
Daarul Rahman Islamic Boarding School needs to support the implementation of the
Internet of Things in Islamic boarding schools. Currently, no special department or
team in your area is tasked with transforming the Daarul Rahman Islamic Boarding
School towards the Internet of Things. Most respondents feel that digitalization has
been implemented but has not provided optimal results for the Internet of Things. The
majority of respondents also do not know the amount of investment that the Daarul
Rahman Islamic Boarding School has made in 10T transformation.

Table 1. Respondent demographics.

No Type of Worker Age Length Education Level

17-29 yearsold:  1-5years: 54

1 Teachers: 122 people S1: 112 people

79 People People
. . 30-39 yearsold:  6-10 years: 37 )
2 Curriculum staff: 3 people 32 People Peaple S2: 18 people
3 Principal: 1 person 40-55 years: 19 11-25 years: 39
people People
4 Administrative Staff: 4 Persons

Total 130 Respondents
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Based on the findings of descriptive results. Most respondents know quite a lot
about the Internet of Things and feel that the management of the Daarul Rahman
Islamic Boarding School does not yet support the implementation of the Internet of
Things in Islamic boarding schools. Currently, no special department or team in your
area is tasked with transforming the Daarul Rahman Islamic Boarding School towards
the Internet of Things. Most respondents feel that digitalization has been implemented
but has not provided optimal results for the Internet of Things. Most respondents also
need to learn about the investment the Daarul Rahman Islamic Boarding School has
made in loT transformation.
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Figure 1. Understanding of Islamic boarding school residents regarding the Internet of Things.

Based on Figure 1. Descriptive results also found that Islamic boarding school
residents chose the learning process, finance, and security as essential areas in
implementing the Internet of Things. In general, Daarul Rahman Islamic Boarding
School employees are flexible towards change and are accustomed to making
continuous improvements. Teachers and administrative staff also feel that all
employees are very open to technological changes and are ready to support them in
continuing to learn with new technology. Employees at Daarul Rahman also assess
that there needs to be training, workshops, education, and certification related to the
Internet of Things at the Daarul Rahman Islamic Boarding School. The majority of
respondents assessed that the 10T information data available at the Daarul Rahman
Islamic Boarding School was generally used to improve the quality of service to all
Islamic Boarding School residents. Daarul Rahman Islamic Boarding School needs to
provide services integrated with technology in security and monitoring, for example,
bright door and window sensors, security cameras, or motion sensors that monitor and
protect the assets and safety of Islamic Boarding School residents.

Currently, the findings from the descriptive results show that there is still minimal
machine-to-machine connectivity (communication between machines) via the
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internet/intranet in the Daarul Rahman Islamic Boarding School infrastructure.
Respondents also assessed that Daarul Rahman Islamic Boarding School’s
technological needs were building network connectivity. 10T networks must support
slow and fast sensors, such as fast sensors from CCTV cameras that analyze data in
real-time. The amount of data sensors generate will depend on 10T equipment
communicating via communication channels such as Wi-Fi. Daarul Rahman Islamic
Boarding School only has some data storage.

Respondents also believed that the main obstacle to implementing 10T at the
Daarul Rahman Islamic Boarding School was human resources (HR), such as
readiness, ability, and knowledge related to loT. Apart from that, the problem in
implementing loT is cost because implementing the Internet of Things (IoT) requires
quite a significant investment. Furthermore, implementing Internet of Things-based
services at the Daarul Rahman Islamic Boarding School is urgent for education,
security, and financial administration services.
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Figure 2. Areas of 10T service innovation needed by Islamic boarding school Daarul Rahman.

Based on Figure 2, apart from that, Pondok Pesantren considers that analyzing
stakeholder needs is essential in planning loT implementation, supported by training
and outreach for all stakeholders. Regarding infrastructure, the Daarul Rahman
Islamic Boarding School needs optimal 1o0T-based equipment or infrastructure such as
sensors, smart devices, or other tools. However, it has started to bring in
consultants/experts to provide input. Daarul Rahman, Islamic Boarding School, also
requires management of data security and privacy related to the use of 10T technology
and concern for data security and privacy related to the use of 10T technology. IoT
technology supports the life of the Daarul Rahman Islamic Boarding School. On the
Technology Readiness Index, most respondents agree that products and services that
use loT technology are much more comfortable to use. Apart from that, 10T was used,
and it was agreed that they liked the idea of doing business through 10T because it was
not limited to regular working hours. Previous research by Akintode et al. (2022) tried
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to design an loT-based solar energy system at the Assyifa Islamic Boarding School
Laboratory, Subang Regency, as an active contribution to overcoming air pollution as
well as renewable energy solutions and handling air pollution as well as solutions to
current problems. Energy depletion. The system is planned to have solar panels, an
inverter, and an electric current controller with built-in WiFi connectivity (Education
and financial administration).

At Daarul Rahman Islamic Boarding School, 10T is vital in helping organizations
monitor and control educational activities. These activities include several activities
in services for students, teachers, and Islamic boarding school residents. For example,
a system for recording entry and exit at Islamic boarding school gates, access to
information about learning, student attendance activities, and payment and security
administration systems. By utilizing 10T in Islamic boarding school services, the speed
and accuracy of service can be guaranteed.

What do you think about the employee culture at Daarul Rahman Islamic Boarding
School?
120
100 96
7
80
60
40
20
10
5 fAA A AR A A2 A
3 RS RRN)
0 FTCENTTT M FISENN PPN
Employees in general do not Employees already have a Apart from being time All employees have a time- 3
have a culture of time discipline  culture of time discipline disciplined, employees have a disciplined culture, are willing to that is in line with the
willingness to learn learn, and are open to change transformation to the Infernet of
Things

Figure 3. Work culture of Daarul Rahman Islamic boarding school employees.

Based on Figure 3, service applications utilizing 1oT can be considered a
powerful and appropriate creative tool in assisting educational activities and the entire
service process in Islamic boarding schools. The Internet of Things (1oT) can support
educational activities and all service processes. The two cannot be separated because
these two things are like two sides of a coin that cannot be separated but complement
each other. Everyone is equally vital in achieving innovative service goals in Islamic
boarding schools. However, the Daarul Rahman Islamic boarding school must still
implement loT technology and be connected. IoT technology is vital in helping
organizations monitor and control educational service activities, security, and internal
and external communication with student parents. For example, a system for recording
entry and exit at Islamic boarding school gates, access to information about learning,
student attendance activities, payment, and security administration systems.
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Islamic boarding schools have yet to fully utilize the Internet of Things (10T) to
run their organizations, so they remain conventional. There are essential things in
implementing 10T, such as optimizing facility management, where 10T allows efficient
monitoring and management of facilities; for example, smart sensors can help monitor
energy consumption, manage room temperature, and optimize resource use.
Additionally, an loT-based financial administration management system can increase
efficiency in managing Islamic boarding school financial administration, such as
financial management and reporting the required data. Daarul Rahman Islamic
Boarding School needs to implement a coherent policy by integrating loT in
educational services, such as the use of E-Learning as a form of information
technology used to shorten learning target schedules, save costs, and manage learning
using software such as learning management systems (LMS). This facility allows
learning activities to be managed without direct face-to-face contact because it is
represented by email, chat channels, or video conferences used to supervise homeroom
teachers and teachers. Islamic boarding schools have started using digital libraries as
a learning resource center. Digital libraries are needed to interact with learning
resources by making optimal use of available learning resources.

AIlIM findings

This research is an interesting exploratory effort to apply modern technology in
the Islamic religious education environment, especially at the Daarul Rahman Islamic
boarding school. The main focus of this research is to investigate how Internet of
Things (1oT) technology can be applied in an Islamic boarding school environment by
collecting views and potential contributions from various parties involved. The subject
of the research includes internal and external stakeholders. All of these parties have
an essential role in developing and applying loT technology in the Daarul Rahman
Islamic boarding school environment. In the context of the Daarul Rahman Islamic
Boarding School, 10T implementation can include various aspects, such as the use of
eye sensors to detect the location of students, the use of CCTV to monitor security, the
application of a fingerprint system for access to facilities, automatic tap sensors for
ablution facilities, emergency call systems, learning centers online for students to
prepare material before class and also the use of headband-shaped sensors to monitor
students’ concentration levels.

In the FGD (Focus Group Discussion) discussion, the participants involved were
the leadership and core management of the Daarul Rahman Islamic boarding school,
who discussed the roles and contributions of ten relevant stakeholders, including
external parties, in designing and implementing adequate 10T solutions to improve the
efficiency and quality of integrated services at Daarul Rahman Islamic Boarding
School. The mapping results of 10 stakeholders are the School Committee, Islamic
Boarding School Principals, Foundations, BSI Bank, IT Staff Partners, Indonesian
Ministry of Education and Culture, Santri, Community Security, Organizations, and
Goods Procurement Vendors. In determining stakeholder priorities for developing
innovation, we adopted a structured approach using individual Matrix analysis by
Mendelow (1960) with four key questions:
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1) How important are these stakeholders in business operations for the Daarul
Rahman Islamic boarding school?

The majority of respondents, namely 25% (7 out of 13 people), consider the
school committee (including teachers, parents, and school employees) and the
foundation or owner to be critical stakeholders and greatly influence business
operations at the Daarul Rahman Islamic Boarding School. Meanwhile, other
respondents agreed that the Ministry of Education, Research and Technology
(Kemendikbukristek) and the West Java Region Il Education Office had high
importance and low power in business operations, around 22.7% (5 out of 13 people).
This is because it influences providing funding for schools in the form of BOS funds.
On the other hand, BSI Bank can provide high power to business operations for 10T
implementation, but its importance is low in Figure 4.

HIGH
« Bank Syariah Indonesia « Comittes
» Head of School
= Principal
= Ministry of Education and
= Santri (Student Culture, Language and
« Community Security Technology
« Association + Technology Partner
» Procurement Vendor
LOwW

Figure 4. Stakeholder mapping related to business operations for the Daarul Rahman
Islamic boarding school.

Based on Figure 5, The majority of respondents, namely 23.5% (8 out of 13
people), considered the school committee (including teachers, parents, and school
employees) and foundations to be essential stakeholders and have the highest interests.
Furthermore, 50% (7 out of 13 people) consider the same vital stakeholders, namely
students, school principals, and organizations, to have a high interest but low power
in influencing policies related to operations at the Daarul Rahman Islamic Boarding
School. Moreover, the Ministry of Education and Culture has high power but low
importance.

10
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HIGH
« Ministry of Education and « Comittes
Culture, Language and = Head of School
Technology = Principal
« Techmology Partner
« Bank Syariah Indonesia * Association
« Santri (Student » Procurement Vendor
» COMmMunity Security
LOW

Figure 5. Mapping of relevant stakeholders influencing policies for the Daarul
Rahman Islamic boarding school.

Based on Figure 6, The majority of respondents, namely 15.4% (6 out of 13
people), considered school committees and foundations important stakeholders in
building consistent communication with stakeholders at the Daarul Rahman Islamic
Boarding School. Meanwhile, other respondents (scale 3) must build consistent
communication with stakeholders, namely around 28.6% (6 out of 13 people). This is
considered because the school committee is a liaison for internal information that
needs to monitor the progress of existing innovations.

HIGH
« Mimnistry of Education and « Comittes
Culture, Language and « Head of School
Technology = Principal
+ Technology Partner
» Bank Syariah Indonesia * Association
« Santri (Student « Procurement Vendor
= Community Security
Low

Figure 6. Mapping of relevant stakeholders influencing policy.
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HIGH
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= Community Security = Head of School
= Principal
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« Ministry of Education and

« Bank Syariah Indonesia Culture, Language and
Technology

» Technology Partner
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+ Procurement Vendor
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Figure 7. Stakeholder mapping related to communication that must be established at the Daarul Rahman Islamic
boarding school.

Based on Figures 6 and 7, The majority of respondents, namely 20.7% (7 out of
13 people), considered the school committee (including teachers, parents, and school
employees) to be critical stakeholders, and the related foundations had high power and
high importance. Apart from that, 25% (7 out of 13 people) think that the purchasing
and technology department must continue to be monitored in its activities for the
Daarul Rahman Islamic Boarding School in implementing 10T because of its high
importance but low power. On the other hand, students and communities have high
power and low importance.

HIGH
s Santri [Student) s Comittes
* Community Security = Head of school
= Association = Principal
s Ministry of Education and
« Bank syariah Indonesia Culture, Language and
Technology
» Technology Partner
Low

LOW g  [NTEREST ==  HIGH
Figure 8. Mapping of relevant stakeholders monitored in their activities at the

Daarul Rahman Islamic boarding school.

Based on Figure 8, a solid school committee supported by foundations and
school principals will have characteristics that can influence Islamic boarding schools,

12
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especially in terms of decision-making, flexibility, and balance in implementing loT.
Wide and fast 10T access allows Islamic boarding schools to connect with all residents.
This creates new opportunities to communicate with various stakeholders, collect
input, and promote innovative Islamic boarding school services (Ramaditya et al.,
2022).

The Internet of Things allows Islamic boarding schools to connect with various
stakeholders, including residents, parents, the government, and the wider community.
This allows Islamic boarding schools to expand the reach of their services. By
connecting one system to another, Islamic boarding schools can collect input and
feedback from various sources more efficiently (Mujianto et al., 2022). This can help
improve Islamic boarding school services and decision-making. Utilizing the Internet
of Things (1oT) technology allows Islamic boarding schools to automate routine tasks,
identify trends, and provide more innovative services. Islamic boarding schools need
to be open to new technology and committed to utilizing ineffective services and tend
to be more adaptive to change. Islamic boarding schools must be able to respond to
technological changes that occur to the needs of Islamic boarding school residents.
These results are in line with previous research by Ahwarumi et al. (2017), who tried
to design an loT-based solar energy system for the Assyifa Islamic Boarding School
Laboratory in Subang Regency as an active contribution to overcoming air pollution
as well as renewable energy solutions and handling air pollution as well as solutions
to air pollution problems. I am running out of energy right now.

4. Discussion

Daarul Rahman Islamic Boarding School can promote innovative services more
effectively through the Internet of Things. They can use loT tools, websites, and other
online platforms to provide services to support Islamic boarding schools’ goals of
creating innovative services. The Internet of Things allows Islamic boarding schools
to build more robust networks with stakeholders to create the collaboration needed to
implement innovative services. 10T can facilitate remote collaboration, speed up
information exchange, and enable access to innovative services to increase efficiency
and flexibility in Islamic boarding schools. Islamic boarding school culture can
become more adaptive and open to technology. 10T in Islamic boarding schools
reflects the need for flexibility in changing the way of working and the perspective of
Islamic boarding school residents. The Internet of Things allows Islamic boarding
schools to collect, analyze, and understand data better. This can assist in more
intelligent decision-making, increased operational efficiency, and a deeper
understanding of Islamic boarding school residents and students’ parents refers to the
readiness of educators and students to adapt to and utilize new technology. In the
context of pesantren, this involves assessing their skills, knowledge, and willingness
to embrace 10T. Key aspects of human resource readiness include:

1) Educators and students must possess the technical skills necessary to operate
0T devices and platforms. Conducting a skills gap analysis can help identify areas
where additional training is needed.

2) Providing comprehensive training programs tailored to the specific needs of
the pesantren can enhance human resource readiness. These programs should focus

13
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not only on technical skills but also on the integration of IoT into the existing
curriculum.

3) Creating a supportive environment that encourages experimentation with
technology can foster a positive attitude towards IoT. Recognizing and rewarding
those who embrace new technology can motivate others to follow in their footsteps.

This research also supports previous studies related to 10T adoption, as shown in
the image below, which illustrates various factors and sub-factors influencing 10T
adoption. In terms of cost savings, with new sensor information, 10T can help Islamic
boarding schools save money by minimizing equipment failures and allowing
businesses to perform planned maintenance. 1oT will enhance asset tracking
(equipment, machinery, tools, etc.) using sensors and connectivity, which helps
organizations gain benefits from real-time insights. With the help of 10T, organizations
can more easily identify issues in assets and perform preventive maintenance to
achieve better asset utilization. 10T helps reduce operational costs by providing real-
time operational insights to organizations. For example, in manufacturing dormitories,
loT collects data from logistics networks, factory floors, and supply chains. This will
help the boarding school to reduce inventory, time to market, and downtime due to
maintenance. Improving asset utilization, productivity, and process efficiency can
save on operating and maintenance costs. The implementation of security procedures
such as hardware encryption, physical building security, and network security is
necessary to maintain the security of sensors and equipment connected in 10T. Identity
and authentication structures also need to be updated to minimize privacy risks
associated with 10T in organizations. According to Nord et al. (2020), security
decision-makers are unknown in the IoT area because there are many partners
involved in 10T, including designing devices, supplying software components,
operating the networks where devices are embedded, and deploying devices. There is
a need for comprehensive international norms. Successful 10T adoption only occurs
when security and privacy risks are minimized. Successful IoT implementation occurs
when 10T devices are connected to standard-based IP networks, rather than using
proprietary networks for communication. Interoperability and reliability are necessary
to support the global 10T network and connections with the partner ecosystem.

5. Conclusion

This research provides valuable insight into the current conditions at the Daarul
Rahman Islamic Boarding School and the role of stakeholders in the loT
implementation process. Although some progress has been made in security and
environmental monitoring, significant challenges still need to be addressed, especially
regarding human resources and financial constraints. Stakeholder analysis revealed
that school committees, Islamic boarding school leaders, and technology procurement
partners are vital actors who can encourage loT adoption in Islamic boarding schools.
To fully realize the potential benefits of 10T, such as improved efficiency, security,
and learning outcomes, Islamic boarding schools need to develop comprehensive
strategies that address identified barriers and involve all relevant stakeholders. This
may involve providing training and support for staff, allocating adequate financial
resources, and collaborating with external partners with expertise in loT
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implementation. By embracing technological innovation while preserving its unique
values and traditions, Islamic boarding schools can create a more dynamic and future-
oriented learning environment that prepares students to face the challenges of an era
of disruption.
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