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Abstract 

Intelligent schools have faced many challenges, and little research has been conducted to review the challenges of 

developing these schools. There are models for solving the challenges and barriers to the implementation and development 

of such schools, but still, the challenge of infrastructure is considered the most fundamental challenge in the development 

of intelligent schools. In this paper, a model is proposed to solve the problem of infrastructure in the development of 

intelligent schools by identifying important features based on the existing features regarding the creation of intelligent 

schools. This model was evaluated by ten experts in the implementation of intelligent schools. The proposed model can be 

used to improve the problems of infrastructure in the process of creation and implementation of intelligent schools. 

Keywords: Information and Communication Technology; Infrastructure; Intelligent Schools. 

 

1. Introduction 

Information and Communication Technology (ICT) provides many opportunities and platforms for education and is 

used as a tool for facilitating and sometimes precipitating the educational process [1]. Rapid development in ICT and 

evolving learner behaviors require learning institutions to continuously reevaluate their approaches [2]. An intelligent 

school is an institution based on the Teaching-Learning process and its control and management are based on ICT, which 

is also responsible for preparing students with effective capabilities concerning intelligent schools. Intelligent schools 

not only stimulate thinking and creativity but also consider individual differences [3]. 

Intelligent education emphasizes the role of IT because the purpose of intelligent education is to improve the learning 

experience in solving learners' various requirements through the innovative use of ICT [4]. The integration of ICT into 

education affects educational systems in many ways, and learners' and teachers’ lives are affected by the extent of their 

involvement with this technology [5]. The integration of ICT into education has focused on student-centered education 

and self-directed learning [6]. Moreover, students become more capable of using information and data from a variety of 

sources [7, 8]. The use of ICT in education in intelligent schools increases students' motivation and educational 

achievement. In addition, it reduces student interactions and students' dependency on school [9, 10]. The results of the 

study concerning the differences and effects of education in intelligent schools compared to traditional schools revealed 

that in intelligent school students’ motivation, learning skills, and educational accomplishment is higher than students 

in traditional school [11]. 
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For effective participation of all social groups in such a society, participants need to possess creativity, continuous 

learning, innovation, and active and social participation, and this requires a new redefinition of the role and function of 

schools as the main educational institution in society. Intelligent schools are one of the key requirements of a knowledge-

based society, as well as a method for developing knowledge and entrepreneurship skills [12]. Furthermore, the 

importance of intelligent schools as a competitive factor among countries is another reason for addressing this issue. In 

this regard, in order to achieve a desired level of ICT-based programs, the existence of an appropriate educational 

technology infrastructure is necessary. Hence, in order to develop an intelligent school, a model should be proposed that 

could determine the process of creating such schools, which can be used as a reference for the development of intelligent 

schools that differentiate intelligent schools from traditional schools.  

The models introduced in recent years have considered only some of the important features of infrastructure and have 

not identified the exact road map for the development of intelligent schools. The purpose of this paper is to propose a 

model for solving the problem of infrastructure for developing intelligent schools by identifying important and essential 

features based on the existing specifications for the creation of intelligent schools. These specifications and features 

follow the features of high-quality intelligent schools in advanced countries. The purpose of this model is to eliminate 

the problems and defects of previous models and to improve the process of creating and implementing intelligent schools 

in terms of infrastructure. 

2. Research Background 

Concerning research conducted in the context of intelligent schools, dimensions have been identified for creating and 

developing intelligent schools as well as the dimensions that have the greatest impact on the success of such schools. 

This paper will focus on dimensions such as the Teaching-Learning environment, training and evaluation, technology 

and processes, infrastructure, culture, rules and regulations, space, management and support. These dimensions are 

achieved based on a comparison made between models proposed in countries such as Finland, Malaysia, New Zealand, 

Australia and the United States, which are the main countries in developing intelligent schools, as well as the models 

proposed in Indonesia to develop and implement these schools. Table 1 illustrates the importance of each of these 

dimensions from the perspective of experts in this field. In the following, each of these dimensions will be introduced 

in order to reach the administrative domain. These dimensions are incorporated in the model to improve intelligent 

school conditions in Indonesia. 

Table 1. Comparison of models and researches presented in the field of intelligent development 

Row                                   Dimensions 

 Researchers 

Teaching-

Learning 

environment 

Training and 

Evaluation 
Infrastructure Culture 

Rules and 

Regulation 

Management 

and Support 

1 Mbuk [13]       

2 Fernandes et al. [14]       

3 Hubalovsky et al. [15]       

4 Shanmugam and Balakrishnan, [16]       

5 Soegoto et al. [17]       

6 Shoikova&etal [18]       

7 Jalali et al. [19]       

8 Taleb and Hassanzadeh [20]       

9 Niemi [21]       

10 Omidinia et al. [22]       

11 Soltani [23]       

12 Kikis et al. [5]       

13 Ilomaki [24]       

2.1. The Importance of Teaching-learning Dimension 

The use of multimedia and electronic content in the teaching-learning process is the main element of an intelligent 

school. One of the most important features of intelligent schools is that students use independent thinking and creativity, 

and the created environment makes the capabilities of teachers and parents to strengthen education. Intelligent school 

environments provide a platform for increasing student’s motivation, and enable students to learn efficiently. Moreover, 

in intelligent schools, the teaching-learning process is not limited to the hours of students attending school and students 

can learn and practice curriculum concepts outside school through the use of content management systems [11]. Using 

application teacher, students and parents can collaborate on a single podium, while teachers can counsel students in a 

real-time and share interact with parents as well as administrators [25]. 
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2.2. The Importance of Training and Evaluation Dimension 

Another challenge that faces intelligent schools is the lack of qualified teachers. For intelligent schools to be effective, 

teachers should possess IT skills and have ICDL (International Computer Driving License) or other relevant certificates. 

Ong et al. conducted a study to evaluate student achievement in teaching science in an intelligent school by comparing 

two schools, an intelligent school with a traditional one. Even though the Malaysian intelligent school initiative is 

intended to prepare students in the developing economy and to enhance their scientific and technological knowledge, 

the study results showed that student achievement were not as expected [26, 27]. Ming et al. (2010) indicates this to be 

due to the lack of teacher training and professional development [28]. As a result, first, before employing teachers to 

teach in intelligent schools, there should be an initial training class regarding the mastery of the subject, managerial 

skills, and the use of various educational tools. According to the studies a suitable framework should be considered to 

employ qualified teachers in intelligent schools. 

As information technology facilitates processes such as administrative, organizational and managerial processes, 

technology education at all levels is suggested specifically. In this regard, ICT education should be compulsory in the 

teacher training and pre-service curriculum field, rather than an optional part [29]. Another important issue in this 

dimension is the important role that monitoring and evaluation plays in the teaching and learning process. Evaluation 

should be conducted in all areas, such as curriculum, classroom interactions, teacher-student communication, and teacher 

performance, learning tools, and teaching methods. Evaluation is measured based on certain indicators to determine 

teacher effectiveness and the extent of their educational impact on students. In doing so, the direction of the current 

move can be identified and problems can be solved [30, 31]. 

2.3. The Importance of Infrastructure Dimension 

Unfortunately, the structure and organization of schools in developing countries, including Indonesia, which is the 

subject of this article, is quite traditional and IT has no place. Information technology plays a key role in intelligent 

schools; therefore, it is necessary to adapt the structure and organization of schools in Indonesia with information 

technology. The development of IT infrastructure is one of the requirements of an intelligent school. It should be noted 

that Infrastructure will be developed in such a way to cover the requirements to use electronic content in the teaching-

learning process. Much attention regarding infrastructure focuses on hardware resources and the teaching-learning 

process is forgotten [32]. Previous studies have shown that there is a complete conflict between the levels of student 

satisfaction with high quality infrastructure compared to schools with weaker infrastructure [33, 34]. Hence, according 

to studies conducted by the University Antwerp Belgium on the infrastructure of intelligent schools, the results indicated 

that the infrastructure will contribute to 100% students’ welfare and motivation to continue their education, and 

addressing infrastructure settings can enhance student motivation and bring good benefits. In this regard it can be 

concluded that having a suitable infrastructure will cause students use greater information with a greater capacity that 

helps them to succeed in future [33, 35]. For example, the study of Ali et al. on intelligent schools showed that teachers 

faced problems during the process of integrating ICT at their school. Problems include time constraints, non-relevant 

course content, and technology issues such as server failure. Moreover, teachers claimed that they could not finish their 

lessons according to the time available because technical problems occurred during the teaching process and issues of 

access to ICT equipment have affected the integration of ICT into the curriculum [36]. As a result, unsuitable 

infrastructure reduces teachers’ motivation and increases their resistance to change [37]. 

2.4. The Importance of Culture Dimension 

Now days, one of the most controversial issues, especially in developing countries, is culture, because culture is 
considered to be the basis of intellectual and epistemic life of a society. Before using any instrument, the science of its 
use must be learned, the educational system must also strive to provide the ground for this technology to enter into the 
education system. According to the Indonesian Ministry of Education, One of the major problems in intelligent schools 
is the lack of culture in this regard, and the goal of an intelligent school, which is the use of IT to increase deep and 
comprehensive learning, should be described for families and teachers [16]. 

2.5. The Importance of Management and Support Dimension 

One of the important factors in the success of the ICT development program in the ministry of education is knowledge 

ability, capability and quality of management and leadership. School principals are actually the leaders of ICT 

development programs, and for playing this great role, they should have the necessary abilities to use effective 

management methods to provide the necessary coordination among the school elements to support the goals. According 

to recent research regarding intelligent schools’ management in Malaysia, the plan to develop intelligent schools is a 

national effort for innovative education. It also condemns school principals to use ICT at the administrative and 

classroom level to use systems and soft wares. According to the results of the study the use of these facilities by school 

principals has reduced costs, time and human resources, which shows the importance of using technology in classroom 

management [16]. According to the recent studies in Indonesia, it can be understood that not much attention has been 

paid to support issues, which is one of the key factors in management that has led to poor student performance in 

Indonesia. 
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2.6. The Importance of Rules and Regulation Dimension 

The lack of rules and regulations required in Indonesia’s ministry of education is considered one of the most important 

challenges, so that the lack of such regulations has caused a big gap between Indonesian intelligent schools and 

international standards .Since in intelligent schools, monitoring and evaluation are based on computer technology and 

intelligence, the legal frameworks required are different with regards to traditional schools [38]. This requirement comes 

from the difference between intelligent and traditional schools. The lack of regulations in the field has caused many 

problems in schools. For example; teachers do not take responsibility to provide multimedia curriculum, and if a teacher 

prepares the content with personal interest, there is no law for financial compensation [39]. Today, intelligence schools 

are considered as a competitive factor among countries, so education department regulations plays a key role in this 

regard [40]. 

3. Research Methodology 

The proposed model has been constructed by identifying the important dimensions in developing intelligent schools 

based on the existing models in the literature. For this reason, each dimension was studied further so that correct 

comparisons could be made and the deficiencies and weaknesses in the field could be mentioned. Therefore, in order to 

address each dimension in a precise and detailed way, indicators along with their benefits are discussed below which 

will help the executer to implement the plan for developing intelligent schools in such a way that these indicators express 

the importance of the dimension and the weaknesses of intelligent schools. A questionnaire was developed based on a 

five point Likert scale and was answered by ten experts in this field. Finally, the results were evaluated by the Delphi 

method in two steps. 

In the Delphi method, after collecting information through literature review, the questionnaire was given to experts in 

order to evaluate the dimensions and the indicators identified. After receiving expert opinions and calculating the average 

of the responses, indexes below the average of 3 were eliminated. Then a questionnaire was presented to the experts by 

deleting questions with value less than 3. After receiving expert opinions at this stage, the results of both stages were 

reviewed and compared. Experts agreed on an index if the average difference of experts' views for an indicator in the 

two steps was less than 0.1. The steps continue until experts agree on all the indicators. Furthermore, any indicator that 

gained at least an average of 3 based on experts’ opinions remained as an important indicator in the process. 

Subsequently, based on the results of the Delphi questionnaire, a model for the implementation of intelligent schools 

was proposed.   

4. Data Analysis 

After receiving the questionnaires filled out by experts, the average of each question was calculated, and thus the 

value of each indicator was determined. Indexes with an average of less than 3 were excluded and were not included in 

the second phase. Afterwards, the mean for each question in the questionnaire in the second stage was determined and 

the difference between the mean of the first and second stages was calculated. All differences were less than 0.1, which 

means that the experts had agreed on the indicators considered for each dimension. In Table 2, the analysis of the findings 

and the values of the indicators for each of the six dimensions are presented. 

Table 2. Mean of questions in the first and second round and their differences using the Delphi method 

Differenc

e means 

Mean of 

questions in 

second round 

Mean of 

questions in 

first round 

Benefits Indicators Row Dimensions 

-0.15 3.79 3.64 
Ensure the development and promotion of 

creativity. 
Teaching strategies [39] 1 

T
ea

ch
in

g
-l

ea
rn

in
g

 d
im

en
si

o
n
 

-0.07 4.29 4.22 
Communication with students outside of 

school. 
The use of supplementary software 2 

0.08 3.75 3.83 Sharing resources and research. 
Communicate with other intelligent 

schools [21] 
3 

-0.09 3.1 3.01 
Better use of intelligence of students and 

teachers. 
Student-cantered [21] 4 

---- ---- 2.01 
Establishment of criteria and selection 

based on students' creativity and 

intelligence. 

Appropriate assessment of students' 

talent [41] 
5 

0.05 3.15 3.1 Creating motivation. 
Flexible teaching according to student 

intelligence [39] 
6 

-0.026 4.19 3.93 
Continuous activity of the student in the 

learning environment. 

Editing Challenges, Motivations and 

types of teaching methods absorber [42] 
7 

T
ea

ch
in

g
-

le
ar

n
in

g
 

d
im

en
si

o
n
 

-0.06 4.27 4.21 Use more content and motivate the student. 
Smart curriculum development and time 

management [21] 
8 
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0.01 4.1 4.11 
Having skilful teachers and tailored to the 

intelligent schools. 

Holding technology learning courses and 

ICDL [42] 
9 

T
ra

in
in

g
 a

n
d

 e
v
al

u
at

io
n
 d

im
en

si
o
n

 
-0.05 3.97 3.92 Create interest and motivation in students. 

Induction of technology in teaching 

methods and courses [42] 
10 

0.06 3.89 3.95 
Examining teacher skills and rating them 

and getting feedback. 

Editing the plan for monitoring and 

evaluation 
11 

---- ---- 1.26 Having knowledge in the field of teaching. 
Attention to education field and 

documents obtained degree. 
12 

-0.03 3.84 3.81 Teachers' resistance to change. Psychology courses 13 

-0.02 3.95 3.93 
Keep teachers updated, tailored to the 

technologies and information of the day. 
Teacher training time [43] 14 

---- ---- 1.8 
Existence Proper teachers to intelligent 

schools. 

Special test to enter the intelligent 

schools 
15 

---- ---- 2.3 
Having excitement and improve 

communication with students 
Due to the age of teachers 16 

-0.08 4 3.92 
Access to electronic content and use of this 

content 

Existence of sufficient numbers of 

personal computers and tablets for 

students [21, 44] 
17 

In
fr

as
tr

u
ct

u
re

 d
im

en
si

o
n
 -0.09 3.12 3.03 

Utilization for use by teachers, students and 

administrative officers. 

There are a sufficient number of 

peripherals (printers, scanners, etc.) and 

smart systems at school [21] 
18 

-0.02 4.08 4.06 For traditional schools. 
Existence of sufficient numbers of 

projector for each class [21] 
19 

0.02 3.56 3.54 
In case of lack of personal computers and 

tablets. 

Existence of appropriate computer sites 

[39] 
20 

-0.13 3.93 3.80 
Search content related to courses and 

deepens the learning process. 

Internet access with bandwidth suitable 

[39, 45] 
21 

0.05 4.11 4.16 

Content production, presentation and better 

use of information. 

Content management and learning 

management 

Existence of suitable laptop numbers for 

every teacher [21, 39] 
22 

-0.01 3.05 3.04 
Content management and learning 

management. 
The updated site for school [46] 23 

0.01 4.3 4.29 
Continuous communication between 

teachers, students and their parents. 

Existence of e-mail for teachers and 

students 
24 

In
fr

as
tr

u
ct

u
re

 d
im

en
si

o
n

 

0.03 3.1 3.07 
Communication between PCs, user 

management and permissions. 

Existence of appropriate server at school 

[39] 
25 

---- ---- 2.13 
Continuation of the activities of computer 

and servers. 

Existence of emergency facilities in the 

school [39] 

 
26 

0.02 3.99 4.01 
Better maintenance of the site and 

electronic equipment. 

Suitable conditioning and cooling 

equipment for the site [39] 
27 

0.05 3.01 3.06 
Protect the school's intelligence resources 

network against viruses. 

Existence of appropriate antivirus 

software [39] 
28 

-0.02 3.86 3.84 
Manage school computers and User access 

control and set up resource usage policies. 

Deploying management system and 

Users Support at school [39] 
29 

0.05 4.06 4.11 
Creating attractiveness and accelerating the 

teaching and learning process. 
Equip classes to smart boards [39] 30 

-0.15 3.16 3.01 
Students' personal computer  

communication with teacher and access 

control 

Design and implementation of a 

communication network, inside school 
31 

-0.07 3.98 3.91 
Determining the level of students and the 

appropriate prospects for them. 

Existence of a monitoring and evaluation 

system. 
32 

0.08 4.01 4.09 
Providing all the facilities for the 

implementation of intelligent school. 
Due to space 33 

-0.09 3.21 3.12 
Using of information and findings from 

other intelligent schools. 

Integration management between 

systems and other intelligent schools. 
34 

---- ---- 2.08 
Attendance online and eliminating paper's 

notebook. 
Student card 35 

0.31 3.65 3.96 
Efficient use of Information and Search 

online 
Electronic Library 36 

-0.026 4.2 3.94 
Resolving the Physical and psychological 

Requirements of Students. 
Standard of Computer's desk and chair 37 

-0.06 4.2 4.14 Organizing this subject Planning for culture-making [45] 38 

C
u
lt

u
re

 d
im

en
si

o
n
 

---- ---- 2.1 
Permanent engagement of people and 

society with the issue of smart-making 

Having the necessary advertising 

(newspapers, billboards, etc.) 
39 

-0.05 4.27 4.22 
Expressing the benefits and impacts of 

smart teaching content 
Holding meetings and conferences Free 40 

0.06 3.86 3.92 Having more effort to publicize this issue Allocating funds for cultural activities 41 

0.08 3.91 3.99 Having more effort to publicize this issue 
published books and articles related to 

intelligent schools 
42 
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-0.03 3.96 3.93 Full control on all dimension. 
Use of integrated computer systems 

within management 
43 

M
an

ag
em

en
t 

an
d

 s
u
p

p
o

rt
 d

im
en

si
o
n
 

-0.02 4.23 4.21 Targeted management. 
Planning right with a perspective for the 

future [47] 
44 

0.09 4.02 4.11 Achieve the goals according to the plan. 
The recruitment of trained human 

resources [47] 
45 

0.05 3.87 3.92 
Having a framework for promoting the 

achievements and goals 
Choosing the required standard 46 

-0.08 4.03 3.95 
The effective management of high-

performance 

Determining the support and continuity 

of its commitment 
47 

-0.09 4.35 4.26 Attention to all dimensions. 
The use of the model to implement the 

intelligent school 
48 

-0.02 3.83 3.81 
Improve the current situation and advance 

towards better. 

Making an evaluation plan and get 

feedback [47, 48] 
49 

0.02 3.01 3.03 
Awareness of all successful intelligent 

schools in countries. 
Having a global connection 50 

-0.13 3.21 3.08 
Updating user information and help to 

culture-making 
Holding meeting and continuous courses 51 

---- ---- 2.58 
Support and improvement of school 

facilities 
Having programs to attract stakeholders 52 

-0.01 3.93 3.92 
Help to the culture-making and preventing  

change resistance 

A program to motivate and encourage 

users 
53 

0.01 3.80 3.81 Using the mind and creativity of students Opportunities available to the user 54 

0.03 4.03 4.06 
Scheduling and advance of students 

according to goals 
Provide teacher training plan 55 

---- ---- 2.54 
Determining the level of the staff and career 

future the students 

Interviewing of staff and student before 

enter to school 
56 

0.02 3.78 3.80 Advance schedule 
Determine the budget and appropriate 

financial resources 
57 

R
u
le

s 
an

d
 

re
g
u

la
ti

o
n

s 

d
im

en
si

o
n

 

0.01 3.93 3.94 
Having a good intelligent school from 

scratch 

Determine the appropriate structure and 

physical space [49] 
58 

-0.02 4.18 4.16 
Determine future career 

 

A plan for sufficient support from 

students [50] 
59 

R
u
le

s 
an

d
 r

eg
u
la

ti
o

n
s 

d
im

en
si

o
n

 

---- ---- 1.29 Determine the level of the school 
Existence of exam for admission to these 

schools 
60 

----  ---- 2.07 creating motivation 
Grant concessions for students and 

teachers of these schools 
61 

---- ---- 1.93 Update Information Teachers Determine the special courses for staff 62 

0.08 3.01 3.09 Reaching a mutual understanding 
Provide a true and comprehensive 

definition of the intelligent School 
63 

-0.09 4.04 3.95 Achieve great goals 

Create a schedule and conditions for 

continuous support of management [50, 

51] 
64 

0.03 3.81 3.84 
Existence of a framework for moving 

forward 

Determine exact rules and regulations, 

according to other dimensions 
65 

----- ---- 2.91 Integration of schools 
Determine a specific standard and all 

schools follow it 
66 

-0.06 4.02 3.96 
Getting feedback and acting for 

improvement 

Determine continuous evaluation 

programs according to specific criteria 

[51] 
67 

-0.06 3.97 3.91 
Advancing these schools according to 

national goals 

Determine the exact tasks and specific 

program according to the outlook [50, 
51] 

68 

The rules and regulations dimension is a necessary component because intelligible schools need to make changes and 

add new regulations in this regard by the Ministry of Education, therefore; the managers and developers of such schools 

should act in accordance with these rules so that the schools would be in line with the projected outlook [52,53]. As seen 

in Figure 1, the rules and regulations dimension directly affects dimensions such as culture, management, and support, 

which means these dimensions should be in line with the rules and regulations imposed by the education organization.  

The culture dimension has an important and constructive role in the creation and implementation of intelligent 

schools. One of the biggest problems of Indonesia in creating intelligible schools is the resistance of teachers and parents 

in using intelligent schools. Therefore, the dissemination of this culture can reduce resistance and can change the 
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society's views of technology and its use in schools. So some specific solutions should be present in this regard. The 

culture dimension is regarded as the basic dimension of this model, and it is related to the management dimension. The 

Management and support dimension is very important in the establishment and implementation of intelligent schools. 

The manager should be a person who believes in this type of educational system and, by accepting the culture and rules 

governing intelligent schools, and should gather teachers and professionals in this field. 

 

Figure 1. Intelligent school model 

The manager must control infrastructure, training, evaluation and teaching-learning environment. According to recent 

studies, intelligent schools in Indonesia have a lot of weaknesses in the support dimension because of the lack of progress 

in such schools in the last few years. Another important dimension is training and evaluation which is based on the 

teaching-learning environment and infrastructure, and teachers and school staff should be trained to provide appropriate 

feedback. Evaluation is one of the factors that have been underestimated in Indonesia, and this is one of the reasons why 

Indonesia has not progressed in the field of intelligent schools. Therefore, continuous evaluation should be done 

according to the regulations. Evaluation includes teachers, school facilities and students. The results obtained from the 

evaluation and comparison between students of traditional and intelligent schools can be very useful in discussing the 

development of culture and attracting people to such schools. 

The training and evaluation dimension, which is on the right side of the figure, is divided into two parts, and the 

training component directly relates to the dimensions of teaching-learning and infrastructure. The purpose is that training 

teachers is based on infrastructure and teaching-learning environment. In this model the evaluation section starts with 

the rules and regulations dimension, because all of the dimensions after school formation need to be evaluated to track 

the success in the school, and based on the results achieved special efforts have been made to improve intelligent school. 

The teaching-learning dimension should be defined properly for schools, and all facilities should be provided for the 

best possible feedback. Therefore, both teachers and managers in these schools should have special programs and 

strategies for this environment, as the conditions of this environment are completely different from traditional schools 

and require specific programs.  

Infrastructure dimension is another important dimension. Most of the schools that consider themselves the intelligent 

school have been very weak in this dimension and even they have not basic facilities. Infrastructure for intelligent 

schools has significant features because intelligent schools work with technology and need to have the maximum 

facilities to present their science courses and content electronically. 

4.1. Method of Model Evaluation 

The proposed model was evaluated using a questionnaire. Questions for each dimension are proportional to their 

impact on other dimensions. According to the information obtained and the accuracy of each question, the validity of 

this model was obtained. The questionnaire consisted of 24 questions including a five point Likert scale for six 

dimensions. Five questions were dedicated to the culture dimension, four questions to the infrastructure dimension, five 

questions to the training and evaluation dimension, three questions to the management and support dimension, three 

questions to the teaching-learning dimension, and four questions to the rules and regulations dimension. 
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Table 3. Mean, Cronbach's alpha and correlations of questionnaire 

Correlations 
Cronbach's 

alpha 
Mean Questions Row Dimensions 

0.389 0.770 

4.21 
The rigorous definition of rules by the education of ministry affects the use of 
intelligent schools. 

1 

R
u
le

s 
an

d
 r

eg
u
la

ti
o

n
s 

d
im

en
si

o
n
 

4.02 
The laws and regulations have a direct impact on the programs of the culture and the 
management and support of these schools. 

2 

3.98 The rules and regulations are an essential part for the creation of intelligent schools. 3 

4.23 Creating intelligent schools is very important in accordance with the raised rules. 4 

0.365 0.764 

4.11 Culture-making influences the attraction of learners towards intelligent schools. 5 

C
u
lt

u
re

 d
im

en
si

o
n

 

3.92 
Culture-making, based on a precise and continuous program, can directly affect the 

community. 
6 

3.95 Culture-making about intelligent school minimizes society's resistance to this. 7 

4.26 
Culture-making based on the educational environment and infrastructure will increase 
the use of these schools. 

8 

4.2 
Culture is one of the main factors influencing the introduction and creation of 

intelligent schools. 
9 

0.378 0.734 

3.92 
Management along with planning affects the level of satisfaction of learners and 

students in intelligent schools. 
10 

M
an

ag
em

en
t 

an
d

 

su
p
p
o

rt
 d
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en

si
o
n
 

4.03 
Continuous support by ministry of education or education-dependent institutions of 

intelligent schools will improve the performance of these schools. 
11 

3.99 Basic management and continuous support is essential in creating intelligent schools. 12 

0.394 0.721 

3.93 Teachers' training affects the quality of intelligent schools. 13 

T
ra

in
in

g
 a

n
d

 e
v
al

u
at

io
n
 

d
im

en
si

o
n
 3.21 

Conducting periodic and continuous training in the field of intelligent schools is 
essential. 

14 

4.11 
Continuous and planned evaluation influences the quality of the infrastructure and the 

learning environment. 
15 

3.92 The high quality of training will be effective in attracting students to these schools. 16 

3.54 Training and evaluation is essential for the growth of intelligent schools. 17 

0.341 0.713 

3.80 
The high quality of teaching-learning environment has a direct impact on the use and 

output of these schools. 
18 

T
ea

ch
in

g
-l

ea
rn

in
g

 

d
im

en
si

o
n

 

3.14 
Developing special programs and appropriate strategies based on the teaching-

learning environment is effective on the quality of intelligent schools. 
19 

3.91 
Teaching-Learning If it is programmed according to the facilities available at the 

school, it will have a higher quality. 
20 

0.397 0.712 

3.91 
The quality of infrastructure designed in intelligent schools affects the degree of 
attraction and satisfaction of learners. 

21 

In
fr

as
tr

u
ct

u
re

 d
im
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si

o
n
 

3.69 
The creation of infrastructure (space, smart systems, Internet, etc.) is required 
according to the standards defined for intelligent schools. 

22 

3.38 Infrastructure will affect all aspects (training, teaching, learning, etc.). 23 

3.45 
Lack of proper infrastructure causes the students to be dissatisfaction and do not use 

intelligent schools. 
24 

The questionnaires were delivered manually for response. During the delivery of the questionnaires, explanations 

were provided to the experts about the goals of this research, so that they could easily answer the questions. The 

questionnaires were distributed to 32 experts in this field, in order to determine the importance of each dimension along 

with their indicators by the questions raised in the questionnaire.  

4.2. Results of Evaluation of Proposed Model 

Table 3 shows each item separately as well as the Cronbach’s alpha and the correlation for the set of items for each 

model dimension. It should be noted that the Cronbach's alpha was calculated to measure the reliability of questions in 

each dimension and a score of above 0.7 means that it had acceptable reliability. One sample t-test was used for testing 
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the hypothesis. The first hypothesis holds that the mean of scores given in the questionnaire on Likert scale stands 

between 1 and 5, less or equal to 3 (score 3 is taken for no idea), and the second hypothesis holds that the mean of scores 

given in the questionnaire is greater than 3. But before running the test, the normality of the data should be examined. 

To do so, in order to determine the normality of scores given in the questions, Shapiro-Wilk & Kolmogorov-Smirnov 

test was used. As seen in Table 4, the significance level of Shapiro-Wilk test was 0.069 and that of Kolmogorov- Smirnov 

was 0.127, which is greater than 0.05 and means that data can be assumed to be normal with high a confidence level. 

Table 4. Tests of Normality 

Shapiro-Wilk Kolmogorov-Smirnov 

 

Sig DF Statistic Sig DF Statistic 

0.069 32 0.931 0.127 32 0.131 QMean 

The overall mean of all items calculated in one sample t-test was 4.066, which is significantly different from the value 

of the hypothesis considered 3. Table 5 shows statistics relating to the overall mean of all items such as mean & standard 

deviation. Table 6 which constitutes the results of one sample t-test, the significance level is not more than 0.05 
(sig=0.000), so the first hypothesis is rejected and the second hypothesis is accepted.  

Table 5. One-Sample Statistics 

 N Mean Std. Deviation Std. Error Mean 

MeanQ 32 3.867 0.11766 0.03028 

Table 6. One-Sample Test 

Test Value = 3 

 95% Confidence Interval of the Difference 

Mean Difference Sig DF Test T 

Upper Lower 

1.1061 1.0173 1.05406 0.000 31 42.050 QMean 

At the end, the Analytic Hierarchy Process (AHP) method also evaluated for the approved dimensions of the research. 

This method is one of the most widely used methods for ranking and determining the importance of factors, which uses 

a paired comparison of options to prioritize each dimension. Dimension ranking is shown in Table 7. 

Table 7. Dimension ranking using AHP method 

No. Dimension Ranking 

1 Rules and Regulations 1 

2 Culture 2 

3 Management and Support 3 

4 Training and Evaluation 4 

5 Teaching-learning 5 

6 Infrastructure 5 

According to the results obtained in Table 7 for the implementation of intelligent schools, it is first necessary to discuss 

the rules and regulations as a basic principle. The ministry of Education as a major source and general administration 

must re-evaluate the rules and regulations in accordance with intelligent schools and add new laws, as these schools are 

weak in the discussion of laws. According to the laws and regulations provided by the ministry of education, there is no 

rule not to employ people and teachers who do not possess ICT knowledge, and there is no law not to allow experienced 

teachers without ICT knowledge for working in these schools [14].   

In the following, the culture dimension is discussed. According to the experts and studies conducted in this field, after 

rectifying the laws to attract teachers to continue their education and teaching in intelligent schools, in order to eliminate 
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the community's resistance toward the use of technology in schools, disseminating appropriate culture is the initial step 

to achieve this objective. Therefore, it can be concluded that the Ministry of education, after reforming the rules, should 

continuously disseminate appropriate culture in this regard in order to see its impact in the coming years. After 

community acceptance in using intelligent schools and according to the framework developed by the Ministry of 

education, management should be addressed. The use of efficient and trained administrators will be invaluable in this 

field as the results indicate that proper management will affect the quality of factors such as infrastructure, training and 

teaching-learning.  

 Another important factor in this dimension is support. Due to lack of funding, many intelligent schools have not been 

able to operate or have very low quality. According to the proposed model, culture and management influence on the 

dimensions such as training and evaluation that are in fourth place in the ranking table. Training and evaluation are other 

important dimensions in the discussion of the implementation of intelligent schools, which is divided into two sections, 

first it is necessary to discuss the training that is carried out according to the teaching-learning environment. Teacher 

training for intelligent schools is important in accordance with the teaching-learning environment and the infrastructure 

available in schools, and special plans must be made in this field so that the school can observe the appropriate output. 

In this regard, according to the results of Table 7, the teaching-learning environment with infrastructure are in the same 

direction and rank, because first, intelligent schools must provide the appropriate infrastructure in accordance with the 

teaching-learning plan, in order to improve the quality of teaching-learning, satisfaction and motivation of the students. 

Finally, the evaluation dimension should be carried out in all the dimensions and in accordance with the appropriate 

procedures. The results of this evaluation will improve the weaknesses in the different dimensions such as infrastructure, 

management, training, etc. Furthermore, since this evaluation can be done at all levels, the difference between the 

students in intelligent schools and traditional schools in terms of interest in continuing education, motivation, level of 

knowledge, etc. can be observed, which is affected by the culture that attracts learners to these schools. Therefore, Table 

8 presents the proposed model theory map with respect to the arrangement of the dimensions in the presented model. 

4.3. Implementation of the Proposed Model 

To implement the model, a school that was not satisfied with the intelligence-related efforts was selected. Initially, 

the school conditions, all equipment, and facilities were identified. For example, the school was equipped with intelligent 

boards, data centers, computers, the Internet, websites, and applications. Then the school regulations regarding the use 

of electronic equipment were reviewed and some were modified. Meetings and conferences were then organized for 

teachers, pupils, and families to elucidate the benefits of intelligent schools. They were also informed about the 

shortages, difficulties, and disadvantages, and were asked to cooperate to get the best results. The school staff were 

relatively well prepared, but training classes were also arranged to give them the training needed to use electronic 

equipment. The teaching strategies determined were tailored to the teachers’ teaching methods to their satisfaction. 

During one year of study, there was continuous monitoring of the classrooms. Finally, a general assessment was carried 

out with the school staff and the families, to determine how intelligent schools influence students’ motivation and 

satisfaction. In general, the results obtained based on the model were acceptable, but the model faced several obstacles 

and problems described below, and if these problems are eliminated, the model could be more efficient. Such problems 

include: 

 Lack of communication with other intelligent schools; 

 Limited electronic content; 

 The teachers' reluctance to take the time to attend training classes; 

 Inappropriate Internet environment; 

 Inappropriate training environment; 

 Inappropriate seats; 

 Resistance on the part of teachers and parents regarding the use of electronic equipment, websites and applications; 

 Families not participating in free conferences; 

 No fund allocated to cultural activities; 

 Not having exciting programs to encourage teachers and parents; 

 Lack of regulations for teachers’ salary increase who are likely to work extra time. 
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Table 8. The map of proposed model's theory 

Row Dimension Responsible Process Description 

1 
Rules and 
regulation 

Education department 

1-1 Check existing status Determine the current conditions of intelligent schools 

1-2 Modify rules and create new rules 
Review of rules and improving the weaknesses, in accordance 

with the conditions of schools and teaching staff 

1-3 Targeting and planning in accordance 

with other dimensions 

Targeting means determining quality and executive goals such 

as raising the level of satisfaction of learners, the level of 

training, infrastructure facilities, reaching advanced intelligent 

schools, and etc. 

Planning involves providing detailed plans in accordance with 

other dimension and includes all of them, when planning and 

targets declared to achieve goals. 

2 Culture 
Education department 

and school principals 

2-1 Allocating required funds Financing: sponsors and educational institutions 

2-2 Planning for culture 
Determine a continuous plan for the adoption of technology by 

the community 

2-3 Continuous evaluation of actions 

In order to advance goals, all actions, such as: publishing books 

and articles on intelligent school, as well as advertising, free 

seminars, etc., should be examined to determine the 

effectiveness of these actions. 

3 
Management and 

support 
Education department 
and school principals 

3-1 Evaluation the readiness of the school 

principal and the training staff 

Check current conditions both technically and degree of 

education 

3-2 Appropriate planning in accordance 

with school conditions 

Developing Appropriate plan for infrastructure (technical 

equipment and supplies for the school) and the teaching-learning 

environment which provided at the school so that the school can 

be tailored to future goals and prospects. 

3-3 Determining the support and its 

continuous commitment 

To advance affairs and programs developed in the smart-making 

discussion. 

3-4 Use of executive model Follow a global standard and improve the current conditions. 

3-5 recruitment, in accordance with the 

rules 
The use of trained force to realize the goals 

3-6 Using smart facilities 

Use of facilities such as smart management systems and 

integrated and communicate with other schools, both domestic 

and foreign, will improve the management environment. 

4 Training 
Education department 

and school principals 

4-1 Holding entrance exams Employment skilled and trained employer. 

4-2 Holding learning courses tailored to the 

teaching-learning 

Improving the knowledge of teachers and staff management and 

update their information. 

4-3 Induction of technology into courses 

and training methods 

Teaching all courses electronically, minimize the traditional 

teaching methods 

4-4 Psychology courses 
Acceptance of the teaching staff for teaching in intelligent 

schools and expressing the impact of these schools on students. 

4-5 Continuously monitors and getting 

feedback 

Improve training and no use of inadequate force with existing 

conditions. 

5 Teaching-learning 
Teachers and school 

principals 

5-1 Strategy formulation of teaching 

Determining strategies for achieving goals, which means that 

teachers how to teach and what methods to use to increase the 

motivation of students. 

5-2 Planning appropriate with strategy and 

infrastructure 

This plan should be formulated to fit the available resources so 

as to achieve maximum results in this sector. 

5-3 Flexibility 
Providing training conditions, commensurate with intelligence 

of the students for their talent flourishing. 

5-4 Axial students Teachers in these schools play role of guider. 

6 Infrastructure 

Education department 

and affiliated institutions 
and supporter 

6-1 Review rules and regulations 
Supplying Infrastructure commensurate with proposed 

framework 

6-2 Preparing the equipment commensurate 

with indicators mentioned 

Network access, site, individual tablets, sufficient space, 

integrated systems, etc. 

6-3 Existence of force of technical Support   
Applying full time technical professionals at school and 

participating in all courses. 

7 Evaluation 
Education department 
and school principals 

7-1 Planning Evaluation was conducted to 

check the achievement of objectives, check 

the status of schools, staff management and 

all dimension. 

Evaluate the strengths and weaknesses with parents, teaching 

staff and education and training to improve the current situation 

and expressed the effectiveness of the schools on the students' 

motivation and satisfaction at the continuation school. 
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5. Conclusion 

The use of modern educational technologies, like any other change, needs to change the structures, existing and 

traditional perspectives. The difficulties of using modern educational technology can be solved by developing the skills 

required in the field of education. The best strategy to change traditional teacher-centered to student-centered education 

and provide the appropriate conditions is to provide infrastructural conditions including dissimilating culture in the 

community, the acceptance of these changes by the educational community, and creating capacities in accordance with 

the needs and objectives of the educational system. The use of other countries' experiences in this field can accelerate 

this process. 

It should be noted that teaching and learning using ICT and their interaction with traditional education is an important 

issue that must be considered by the community. Hence, the government should provide a suitable platform for the 

growth and improvement of the scientific level of the country by providing appropriate infrastructure. Infrastructures 

include high-speed Internet connections; providing affordable hardware and software; governmental support in scientific 

projects; and promoting electronic learning and intelligent schools among people. Therefore, the need for a model that 

includes the specified dimensions is vital since, according to the results obtained from the evaluation of the proposed 

model to improve the conditions for the creation of intelligent schools in Indonesia, the existence of this model can solve 

many of the weaknesses in this system. The models introduced in recent years have considered only some of the 

important features of infrastructure and have not identified the exact road map for the development of intelligent schools. 

The proposed model will be more applicable by providing a roadmap for solving the infrastructure problem in the 

development of intelligent schools compared to the models presented in the past, so that by recognizing the dimensions 

and indicators considered for each dimension, intelligent schools can be improved. 

5.1. Research Limitation 

The reluctance of directors and teachers to change traditional structures and move towards intelligent schools and the 
lack of cooperation in answering the research questions are due to factors such as teachers' resistance to change, lack of 
appropriate culture and training in the use of electronic equipment, lack of adequate infrastructure, lack of adequate 
funding for the implementation of appropriate infrastructure, and poor school management. 
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