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Abstract - The development of information technology and significant progress is happening 
today, where changes need to face increasingly high global competition. Islamic boarding 
schools are the centre of change, where boarding schools must develop four important factors: 
human resource development, information technology, culture and e-spirituality. This article is 
about developing smart city 3.0 and 5.0, where the resulting framework and methods can apply 
to Islamic boarding schools. Our research object is Islamic boarding schools, and in this place, 
we do community service. This article's results are the framework and the maturity level of 
smart Islamic boarding schools, where there are three indicators (people-culture, technology-
business, implementation-global goals)  and three important levels (stage 1-the foundation, 
stage 2-good foundation, stage 3- great foundation), which are the basis for developing a smart 
islamic boarding school. Moreover, this article is version 1.0, which in its development will 
extend to the application. An application Si-PenO (Online registration information system) 
completed at the Askhabul Kahfi Islamic boarding school as proof of applying the concept we 
created in this article. This change is needed to face globalization, and change is a good thing if 
it does systematically.  
 
Keywords - Islamic boarding schools, Human resource development, Innovation, Framework, 
Information technology 
 
 
1. INTRODUCTION 

 
The term Pondok Pesantren (Islamic Boarding Schools) is two terms that show one 

meaning. According to its basic meaning, Pesantren is a place to study for students, while 
Pondok means a simple house or residence made of bamboo. Besides that, the word Pondok 
probably comes from the Arabic Funduq, which means a hostel or hotel. In Java, including Sunda 
and Madura, the terms Pondok and pesantren are generally used. Simultaneously, in Aceh, it is 
known as dayah or rangkang or menuasa, while in Minangkabau it is called surau. Islamic 
boarding schools in Indonesia have a very big role, both for the advancement of Islamic 
education and the Indonesian nation. Based on existing records, religious education activities in 
the archipelago started in 1596. These religious activities have become known as Islamic 
boarding schools. In a note in the notes of Howard M. Federspiel, one of the Islamic reviewers 
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in Indonesia, by the 12th-century study centres in Aceh and Palembang (Sumatra), in East Java 
and Gowa (Sulawesi) had produced important writings. and has attracted students to study 

Islamic boarding schools are the centre of change, where Islamic boarding schools' 
development needed in globalization. Changes need to make so that Islamic boarding schools 
can contribute to society in the world. Things such as human resource development, application 
of information technology, cultural change, and enhancing spirituality are four important factors 
that must develop consistent because they can positively impact society. This article is the basic 
concept of smart city intelligence. This article will produce a framework and three levels in 
developing a boarding school called the maturity level of smart Pondok pesantren. 
Furthermore, this article is an extension of the smart city 3.0 and 5.0 articles. The thing to 
understand is that this article is a long-term process, and this article is the first of several articles 
that will develop. The research object used in this article is the Islamic boarding school Askhabul 
kahfi, and we also do community service in that place. 

Before we go any further into the discussion, some important matters such as culture 
and change and the application of technology need to be properly understood. Some of the 
literature says this, among others: (1) Culture defined as a shared belief, communication and 
patterns in a group of people who are in a certain area[1]; (2) Social skills are the individual's 
ability to interpret and manage social interactions[2]; (3) Organizational culture is a system that 
contains values, actions and beliefs[3]; (4) Organizational change is a discussion of time, 
interests, transformation, change and many other sides from a theoretical perspective that must 
discuss as a driving force for significant change [4]; (5) Cultural change must be a management 
goal because there are global changes from a strategic and operational perspective[5]; many 
factors influence (6) Culture, and this will determine whether the culture is good or not[6]; (7) 
Organizational culture is one of the most significant realistic characteristics found in 
organizations [7]. An explanation of culture from several literature reviews shows that change 
needs in the face of significant global changes. Furthermore, we must also understand the 
technology and its application; some literature explains it as follows: (1) Rapid change is a 
presence of innovation and technology[8]; (2) In the field of technology, the adoption of 
innovative technology is very important and must be done[9]; (3) Using technology is the full 
power of communication to make innovation[10]; (4) Technology is a big leap that changes 
everything to be more effective and efficient[11]; (5) Innovation develops into new ideas, 
products, services and processes that utilize technology. It is very important to build so that 
organizations can advance in the face of globalization [12]; (6) The nature of technology is a 
change in the social economy, and this will continue to grow[13]; (7) Smart economy can be 
measured by productivity and adaptation to change[14]. The explanation of the technology and 
its application also shows that information technology is an infrastructure facility that must build 
quickly to implement these changes immediately. We also have to understand the context and 
content of Islamic boarding schools which are closely related to smart cities, therefore, there 
are several understandings about smart cities from the literature, including: (1) The basic 
elements of a smart city are smart economy, smart government, smart people, smart living, and 
smart environment[15]; (2) “Smart City” may be defined as a “city of knowledge,” “digital city,” 
“cyber city” or “eco-city” - according to the urban planning[16]; (3) Urban planning based on 
smart city concept should have various e-service portfolios such as: E-government services, E-
democracy services, E-Business services, E-health and tele-care services, E-learning services, E-
Security services , Environmental services, Intelligent Transportation, and Communication 
services[17]; (4) Smart city: hard and soft facility[18]; (5) The smart city concept originated from 
various definitions including those of the "intelligent city", "information city", "knowledge city", 
"digital city" and "ubiquitous city". It also has something in common with such notions as 
'creative city', 'green city' and 'clever city'[19]; (6) The concept of a smart city is relatively new 
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and can be seen as a successor of information city, digital city and sustainable city[20]; (7) A city 
"connecting the physical infrastructure, the information-technology infrastructure, the social 
infrastructure, and the business infrastructure to leverage the collective intelligence of the 
city"[21]; (8) A city striving to make itself “smarter” (more efficient, sustainable, equitable, and 
livable)[22]. From this explanation, we can understand that smart cities must apply to Islamic 
boarding schools to increase competitiveness and competence in the face of globalization. 
 
2. RESEARCH METHOD 

 
2.1.  The Process of research 

 
 

 
 

Figure 1. The process of research- Islamic boarding schools (Smart Pondok Pesantren) 
 

Figure 1 describes the stages carried out on the development of smart boarding schools. 
The first stage is to conduct a literature review and analysis of the problem and method. The 
method used here is a smart city, 3.0 and 5.0[23],[24]. The second stage analyses these problems 
and produces innovation, which is continued in the third stage, namely the smart boarding 
school framework and the maturity level. The last stage is the application or software. In the 
application section, this will do in the long term after the concept of smart Pondok pesantren 
completed to create an application and several things needed to develop a smart Pondok 
pesantren (Islamic boarding schools). 
 

2.2. Data set 
Data collection on Islamic boarding schools includes Islamic boarding schools, the 

Equality Education Program (Packages A, B, C), the 9-year Basic Education Program at the 
Salafiyah Islamic Boarding School. The data collection for Islamic boarding schools education 
institutions for the 2011-2012 academic year covers 33 provinces. The data collection for Islamic 
boarding schools for 2011-2012 has successfully recorded 27,230 Islamic boarding schools 
throughout Indonesia[25],[26]. 

The largest Islamic boarding schools population is in West Java, East Java, Central Java 
and Banten, amounting to 78.60% of the total number of Islamic boarding schools in Indonesia. 
With details of West Java 7,624 (28.00%), East Java 6,003 (22.05%), Central Java 4,276 (15.70%), 
and Banten 3,500 (12.85%). Of all the existing Islamic boarding schools, based on the typology 
of Islamic boarding schools, there were 14,459 (53.10%) Salafiyah Islamic boarding schools, 
7,727 (28.38%) Khalafiyah / Ashriyah and 5,044 (18.52%) combined Islamic boarding schools. 
The total number of Islamic boarding schools students is 3,759,198 students, consisting of 
1,886,748 male students (50.19%), and 1,872,450 female students (49.81%). The total number 
of Islamic boarding school teachers is 153,276, consisting of 102,495 (66.87%) male teachers 
and 50,781 (33.13%) female teachers[25],[26] 
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Figure 2. Framework Smart Pondok Pesantren (Islamic boarding schools) 

 
In this framework, there are four important parts, among others: E-Spirituality, Human 

resource, culture, technology, and there are four important supporting things: people, habits, 
business policy. These eight parts should not be separated from each other and may not be 
developed separately but must build it. For example, if the only infrastructure built with building 
facilities and sophisticated technology is available, but there is no human resource development 
in Islamic boarding schools, there will be an imbalance and vice versa. The explanation of this 
framework is as follows: 

 The first thing that must develop is the habit of discipline, order and other 
positive things related to Islamic religious values. The santri and santriwati must be able to obey 
the rules and regulations set out in the boarding school and must implement them consistently 
to result in habits in behaviour and mindset that have been built consistently from habitual 
discipline. It is useful in producing santri and santriwati who will become role models for society 
in many positive ways, such as deeds, words and other things that result from Islamic religious 
values that applied in everyday life. This discipline will also produce a more positive culture in 
the boarding school, and this impact will produce positive things for the people who live around 
the boarding school. Furthermore, it will produce Islamic leaders who can make a positive 
contribution to society in the world[27],[28],[29]. Casely, Ato Coleman said: Globalization, 
restructuring, and technological developments affect the organization's entire course. In this 
case, human resources play a role in this dynamic change, and the right flow of information must 
do so that organizations can develop towards globalization [30]. Regarding culture, some 
experts say: (1) Dr Nyameh Jerome: Organizational culture must see from a cause and effect 
perspective[31], (2) Derek Crews: Culture can affect services, quality, productivity and 
finances[32], (3) Osibanjo Omotayo Adewale: Organizational culture arises from the influence 
of national culture and previous events, p. this will create a dynamic in personality and 
socialization which is also influenced by the past[33], (4) Biljana Bogićević Milikić: Culture 
requires an approach to managing people[34] 

The second thing is the application of information technology in Islamic boarding 
schools. This technology must implement and developed significantly[35]. For example, Islamic 
boarding schools can use technology in the learning process and daily activities. The technology 
must speed up a process, and supervision must carry out so that students and female students 
can use technology appropriately. Technology will also help support entrepreneurship and 
business development programs at regional, national and international levels[36].  
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The third thing is the policy. In this section, Islamic boarding schools must comply with 
the central government's rules and regulations so that everything can run well. Of course, Islamic 
boarding schools provide input to the central government in developing policies so that positive 
things can create between the central government and Islamic boarding schools. For example, 
the central government provides input on what support can provide so that Islamic boarding 
schools can increase their competence. Moreover, they can contribute to and improve people's 
living standards in their regions or positively impact and contribute to the world 
community[37],[38]. 

 
3. RESULTS AND DISCUSSION 

 
3.1. The Maturity Level Of Smart Pondok Pesantren 
 

Table.1. The Maturity level of smart Pondok Pesantren (Islamic Boarding Schools) 
 

Stage 
Indicator 

Stage 1 
The Foundation 

Stage 2 
Good Foundation 

Stage 3 
Great Foundation 

People – Culture 
Dicipline, Customs, 
Bachelor Degree, 

Training 

Master Degree, 
Business at an 

intermedia 

PhD, Business at 
national / international 

level, International 
certificate 

Technology – Business 

Use of Computers in 
Islamic boarding 
schools human 
resources and 
competence 

Mentoring, 
technology 

integration, local 
level business 
development 

National and 
International 

integration, national 
and international 

business development 

Implementation – Global Goals 
Infrastructure, 

University cooperation 
at the regional level 

Mentor, national-
level university 
cooperation, 

cooperation with 
national-level 

companies 

University cooperation 
at the international 

level, cooperation with 
international companies 

 
Table 1 describes the two stages in developing a smart Pondok pesantren. The first stage 

is the smart Pondok pesantren framework, and the second stage is the maturity level of smart 
Pondok pesantren (The three stages of smart Pondok pesantren). 

 
3.1.2. The Maturity Level Of Smart Pondok Pesantren (Islamic boarding schools) (The Tree Stages 
Of Smart Pondok Pesantren (Islamic boarding schools) 
 
3.1.2.1. People-culture 
 
3.1.2.1.1. Indicator 1 & Stage 1: Discipline, Customs, Bachelor Degree, Training. 

In stage 1, the initial foundation built consistently because this will become the basis for 
the next process. Islamic boarding schools first build good habits in terms of discipline with what 
has been set by the boarding school and must build competence with a minimum level of 
bachelor's degree. For this, mastery of several languages must also be supported, including 
English that must master well, plus other languages that can choose one or two as supporting 
competencies: Mandarin, Japanese or Korean. Training must also include technical training and 
obtaining certificates. The training should not be one day but have quality training such as 
database training for three months, networking for one month or programming for six months. 
It is to be mean and true in terms of training, not just focusing on getting a certificate but 
improving one's abilities. 
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At this early stage, Islamic boarding schools can start looking for mentors or people who 
have to provide guidance or support in increasing human resources competence in Islamic 
boarding schools. Reza Alami said: New management techniques can increase the effectiveness 
of human resources[39] 
 
3.1.2.1.2. Indicator 1 & Stage 2: Master Degree, Business at an intermediate level, National 
certificate 

The Islamic boarding schools then developed further. At this level, the santri and 
santriwati upgraded to become more focused in specialization in certain fields. It is useful for 
increasing competence and increasing global competitiveness. Islamic boarding schools can 
collaborate with several universities at the regional level. When they have graduated, they can 
return to their respective regions to build a business or contribute usefully to improve the 
people's living standards in the area. Training must still carry out to increase competency at a 
higher level by obtaining some intermediate training, after which businesses can also start 
building at the regional level. 
 
3.1.2.1.3. Indicator 1 & Stage 3: Ph.D, Business at the national / international level, International 
certificate 

Level three is the final stage to meet the requirements at this level. At this level, students 
and students improve their competence by obtaining a doctor of philosophy education and 
accompanied by several advanced level certificates so that their competence and specialization 
can be truly focused. Collaboration with several universities at the national or international level 
can also be done and build a business on a national scale. In the long term, a Sharia-based and 
general-based business can build[40]. 
 
3.1.2.2. Technology-Business 
 
3.1.2.2.1. Indicator 2 & Stage 1: Use of computers in Islamic boarding schools, human resources 
and competence 

This section, it still connected with stage 1 on indicator 1. Islamic boarding schools must 
have computers and technology to increase positive habits using information technology 
accompanied by increased competence. Human resources in Islamic boarding schools must be 
based on human technology, meaning that technology is more effective and efficient. That 
competence can be high-level thinking and high-level character. 
 
3.1.2.2.2. Indicator 2 & Stage 2: Mentoring, Technology integration, Regional business 
development 

Mentoring must run on stage 2, where mentors can come from Sharia-based business 
practitioners or, in general, this is useful for contributing to Islamic boarding schools. In this case, 
it will be possible to apply profit sharing with Islamic boarding schools when a santri or santriwati 
successfully builds a business at the regional level. Integration can also do with other Islamic 
boarding schools and several local or national level companies to increase profits on Islamic 
boarding schools, income in the area, and the central government. 
 
3.1.2.2.3. Indicator 2 & Stage 3: Integration at the national and international levels, national and 
international business development. 

Stage 3 is the highest level of integration and competence. Islamic boarding schools can 
work together in increasing brand, promotion, positioning. From here, it will continue to develop 
to the international level and cooperate with international companies. Mentoring can also 
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improve by using international level mentors to develop entrepreneurial-based smart boarding 
schools. 
 
3.1.2.3. Implementation-Global Goals 
 
3.1.2.3.1. Indicator 3 & Stage 1: Infrastructure, University cooperation at the regional level 

This stage is the implementation stage; infrastructure must build technology, human 
resources, and competencies to meet the requirements. It is associated with indicators 1,2 and 
stage 1 
 
3.1.2.3.2. Indicator 3 & Stage 2: Mentors, National level university cooperation, cooperation 
with national-level companies. 

This stage is associated with indicators 1,2 and stage 2 
 
3.1.2.3.3. Indicator 3 & Stage 3: University cooperation at the international level, cooperation 
with international companies. 

This stage is associated with indicators 1,2 and stage 3 
 

How to apply the framework and the maturity level of Islamic boarding schools to be 
more effective and efficient and have a business process that can run in a structured and 
systematic manner? Next, I will explain using a case study simulation with three patterns: Islamic 
boarding school type A, Islamic boarding schools type B and Islamic boarding schools type C. 
 
3.2. Case study analysis – Islamic Boarding Schools Types 
 
3.2.1. case study A- Islamic boarding schools Type A 

Islamic boarding schools type A has the following description: 
 

Table.2. Simulation of Islamic boarding school type A 

 
Indicator & 
Stage 

Stage 1 Stage 2 Stage 3 

People - culture   It’s done 

Technology – 
Business 

  It’s done 

Implementation   It’s done 

 
Table 2 explains that Islamic boarding schools type A is an Islamic boarding school that 

has reached stage 3 and fulfils all the maturity level requirements, so this is already very good 
and only needs to maintain and continue to develop things that are requirements of the maturity 
level to contribute to society. But the question is, is it only up to this position, and what can 
Islamic boarding schools type A do? type A can help develop Islamic boarding schools' types A1, 
A2, A3. It can describe as follows: 
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Figure 3. The integration of smart boarding school type A with A1, A2, A3 

 
Figure 3 explains, the Islamic boarding school type A already has very high capabilities 

by being on stage 3. Of course, there is one Islamic boarding school in this area, and in the nearby 
areas, there are other Islamic boarding schools. Therefore, type A can help develop Islamic 
boarding schools types A1, A2, A3. For example, type A1 still lacks human resources, so type A 
can assist in training and human resource development for type A1. Type A2 lacks facilities or 
infrastructure in terms of technology, so type A can lend its facilities to type A2 and collaborate 
to develop infrastructure type A2 with the financial system discussed with type A2. Type A3 still 
lacks human resources and infrastructure, so type A can provide mentoring so that type A3 can 
achieve both of these things and provide input as a consultant so that type A3 can reach a higher 
stage. 
 
3.2.2. case study B- Islamic boarding schools Type B 
 

Table 3. Islamic boarding schools type B 

 
Indicator & 
Stage 

Stage 1 Stage 2 Stage 3 

People - culture   It’s done 

Technology – 
Business 

 It’s done  

Implementation  It’s done  

 
Table 3 explains that Type B is a smart type of boarding school type for medium, where 

type B successfully builds people & culture indicators, and implementation reaches maturity 
stage 3. It means that human resource competence achieved and capabilities improved with a 
consistent process. But if you look at table 2, the technology-business and implementation 
indicators have only reached stage 2. How do you increase it to stage 3? There are two events, 
including collaborating with Islamic boarding schools that have reached stage 3 or increasing 
indicators 2 and 3 by themselves until they reach stage 3 by collaborating with local 
governments or companies at the national/international level for a significant increase. 
 
 
 
 
 
 



Journal of Applied Intelligent System (e-ISSN : 2502-9401 | p-ISSN : 2503-0493)  
Vol. 6 No. 2, 2021, pp. 72 – 84 

 

80 

 

3.2.3. case study C- Islamic boarding schools Type C 
 

Table .4. Islamic boarding schools type C 

 
Indicator & 
Stage 

Stage 1 Stage 2 Stage 3 

People - culture  It’s done  

Technology – 
Business 

It’s done   

Implementation It’s done   

 
Table 4 explains that Islamic boarding schools reach stage 2 on indicator only reaches 

stage 1 on indicators 2 and 3. How do you achieve increasing the maturity level? Type C must 
first balance the increase in indicators 1 and 2 until it reaches stage 2, meaning that stage 2 must 
be maintained and should not go down to stage 1. In indicator 2, type C must increase it until it 
reaches stage 2, as well as in indicator 3, Type C can collaborate with Islamic boarding schools 
that have reached stage 3, can also attract investors into Islamic boarding schools or can also 
collaborate with local governments and / companies at the national level. 

The question is: how to improve the simulation so that it can reach stage 3, especially in 
types B and C. Type A has reached stage 3, so what is needed is to maintain and continue to 
develop it. The following framework will describe the integration between Islamic boarding 
schools and increase the impact, such as connecting networks with one another. 
 

 
 

Figure 4. Framework & The maturity level of Islamic boarding schools- Implementation Step By Step 

 
Figure 4 explains the stages of implementing the framework and the maturity level of 

smart boarding schools carried out in stages. The improvement is done not directly from stage 
1 to stage 2 or stage 2 to stage 3 but is carried out gradually and in more detail in its application. 

The first stage: analysis of the Islamic boarding school using the boarding smart boarding 
school. Does the boarding school meet the requirements contained in the framework? Do 
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Islamic boarding schools have stable people and culture? Has the application or use of 
information technology in these Islamic boarding schools been implemented effectively and 
efficiently? And does this implementation already have standard operating procedures that can 
execute properly ?. If one of these indicators not meet, it can say that the boarding school has 
not reached level 1, but it is still running manually, and there are no indicators and stages that 
can apply. Islamic boarding schools must first fulfil the framework's requirements and table the 
minimum maturity level of Islamic boarding schools on stage 1. Now we will explain how to 
increase the stage in more detail but on the condition that the boarding school meets the 
requirement stage 1. 

Islamic boarding schools that have met the requirement in stage 1 can be said to be 
smart boarding schools because indicators 1-3 fulfilled, and the main thing that needs to do is 
upgrade to stages 2 and 3. Islamic boarding schools can first increase the indicators and stages 
for each. Fifty per cent level, meaning stage 1 to stage 1.5, and so on. The most important thing 
here is to be consistent in improving this and determining the short, medium. Long term in 
increasing the stage. for example, when an Islamic boarding school wants to increase stage 1 of 
human resources, then, on the other hand, Islamic boarding schools must also improve these 
technological facilities in a smart boarding school because if the resources are available. The 
infrastructure is not ready. It will not reach the maximum and increase in level, and vice versa; 
if the technological infrastructure is available, but there are no competent human resources, it 
will waste time and money. Balance is the key; balance in each stage needs to be maintained. 
When increasing the stage, it is necessary to determine which priorities need to improve in the 
short term and what indicators can do in the medium term and long term implementation with 
a certain time limit. This development must determine a time and must complete within a 
specified time; if you go back one step, then the thing that happens is that the stage increase 
will run slowly. A standard operating procedure must make so that Islamic boarding schools have 
guidelines in implementing the framework and the maturity level of Islamic boarding schools. 
Document every process that carried out, and if there is an error in carrying out the stage 
warning process, then return it to the standard operating procedures that created. It will quickly 
make improvements to the process and quickly solve problems. At stage 2, the same thing done; 
if the boarding school wants to increase the existing stage, it can be done slowly as in stage 1. 
The most important thing is the next process is when the Islamic boarding schools have passed 
stages 1-3, it must be able to strengthen its position at the regional level, then upgraded to the 
national and international levels, in other words, the regional level is a short term that must 
achieve by Islamic boarding schools, the national level in the medium-term target and 
international level is long term, with duration: regional level (1-3 years), national level (3-5 
years), and international level (5-7 years). 

The research will continue to develop because it only covers concepts and creates a 
conceptual foundation for Islamic boarding schools. It reached the endpoint, namely the Islamic 
boarding schools application, which includes several things tailored to smart boarding schools' 
needs. 
 
4. CONCLUSION 

 
The results of the article can be summarized as follows: 

1. Islamic boarding schools require changes in the face of globalization by turning into 
smart Islamic boarding schools by developing those that meet the standards first, which 
contained in the smart Pondok pesantren framework. 

2. The maturity level of Islamic boarding schools (The three stages of Islamic boarding 
schools) is a method that can increase the Islamic boarding schools maturity level. 
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3. There is integration between other Islamic boarding schools and the central 
government, local governments, companies at the regional, national and international 
levels to increase competitiveness in facing current global developments by establishing 
businesses in their regions up to the national/international level. 
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