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Abstract 

 

Identifying and Bridging the Gaps of ICT Integration in Primary and 

Secondary Education in Indonesia 

 

Agus Mutohar, M.A 

The University of Texas at Austin, 2012 

 

Supervisor:  Paul E. Resta 

 

The purpose of this study was to explore gaps of ICT integration in Indonesian 

education in primary and secondary schools in Indonesia. The gaps of ICT integration in 

education were identified through documents such as government official publication, 

non-governmental reports and other documents to describe the context of ICT education 

in Indonesia. The finding of this study can inform researchers, practitioners, and policy 

makers about how to integrate ICT in primary and secondary education in Indonesia. The 

study found that ICT integration in primary and secondary education in Indonesia still 

face significant challenges in ICT integration in learning due to the absence of ICT 

national standards, ICT financial policies, the lack of professional development and ICT 

leadership. Therefore, this study recommends that nationwide ICT implementation 

process requires actionable ICT plans, more investment on ICT facilities in schools, 

continuous professional development, curriculum aligned with ICT, local ICT 

opportunities such as using mobile phones for ICT integration in schools.  
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Chapter 1: Introduction 

Information, communication and technology (ICT) integration in education has increased 

dramatically in the past decades. The needs to integrate ICT in education are based on the 

negotiation that students need to have 21
st
 skills that are apt to this globalized and connected 

world. ICT has changed the landscape of knowledge, the economy, and social aspects, including 

education (Collins & Halverson, 2010). Although some educators in primary and secondary 

education disagree with ICT integration in the classroom, research has emphasized that ICT uses 

in classroom can increase student achievement and helps to prepare students for the 21
st
 century 

(Doering & Roblyer, 2009).  

Therefore, most developed and developing countries have been investing to ICT 

integration in education because of the potentials of ICT for education. Computers and Internet 

technologies can be excellent instructional tools that transform education for the 21
st
 century 

(David, 1991; Solomon & Schrum, 2007). Interestingly, ICT integration in developing countries 

may help them become „leapfrog nations‟ to successfully compete in the age of knowledge, 

research, innovation, and human development due to the capacity of ICT education to massively 

provide access of high quality learning materials and to connect people regardless the locations 

(Moravec, 2008).  

International organizations such as the United Nations Educational, Scientific and 

Cultural Organization (UNESCO) and The Organization for Economic Co-operation and 

Development (OECD) have been emphasizing the importance of ICT integration in education. 

UNESCO notes the importance of responding to change in education by integrating ICT in 

teacher education institutions such as teaching pre-service as well as in-service teachers to 

integrate ICT in teaching effectively through initiatives in several countries (UNESCO, 2002). 
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Furthermore, OECD (2006) recommends that developing countries need to bridge the digital 

divide by providing adequate ICT resources to education and training teachers to integrate ICT in 

teaching. ICT integration in education can enhance education quality which will lead nations to 

be more competitive in this globalized world.   

Statement of the Problem  

As technology becomes important parts of human lives, ICT integration in education is 

inevitable. Research findings show that successful technology integration initiatives depend on 

several factors such as availability of technology facilities, professional development, leadership, 

visions, and planning process (Zhao, Kevin, Sheldon, & Byers, 2002; Hew & Brush, 2006). 

Therefore, the Indonesian government, through the Ministry of Education and Culture (MOEC) 

and other educational agencies, need to work together in creating adequate ICT integration in 

schools.  

However, research studies have proved that ICT integration in classroom is often ill-

implemented in classrooms around the world (Hew & Brush, 2006). Although teachers are aware 

that ICT integration in teaching may enable active and constructivist learning experiences, most 

of them are still reluctant to integrate ICT in teaching. Bauer & Kenton (2005) argue that 

teachers do not integrate ICT in teaching because they do not have time to prepare lesson using 

ICT. Furthermore, other factors such as out-dated computers, appropriate software for teaching, 

low level of students‟ skills, and limited technology supports influence ICT integration among 

teachers in schools.  

Indonesia has been investing in and supporting enormous efforts to ICT integration in 

education for more than two decades. In 1973, the Ministry of Education and Culture created 

Pusat Teknologi dan Komunikasi (PUSTEKKOM) or Center for Education Technology. The 
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center manages initiatives, development, and implementation of ICT in education; for example, 

in the past years the center has launched national projects to create free downloadable electronic 

books (e-books) for primary and secondary education and provide the Internet access to 

hundreds schools in Indonesia (Pustekkom, 2011).  

 Although the government of Indonesia is aware of advantages incorporating ICT in 

education, ICT uses in education remains a major challenge. Research conducted by SEAMEO 

(South East Asian Ministers of Education) reveals the data that ICT integration in education is 

still low in Indonesia compared to neighboring countries such as Singapore and Malaysia 

(SEAMEO, 2010). Indonesia is categorized among the country groups which are still in the first 

stage of ICT implementation. Such countries have national ICT education plans, yet they still 

face challenges in the implementation phases due to lack of technology infrastructure and other 

factors.  

There are gradual improvements of ICT education initiatives both from the Ministry of 

Education and Culture and non governmental agencies such as Intel Education, United States 

Aid (US Aid), Australian Aid (Aus Aid), South East Asian Ministers of Education (SEAMEO), 

the United Nations Educational, Scientific and Cultural Organization (UNESCO), and other 

organizations. However, those initiatives have not reached all of schools in Indonesia due to 

several factors such as a challenging geographical area, lack technology facilities, and lack of 

teacher knowledge to use ICT in teaching. ICT integration needs to be based on school levels 

and to what extent ICT will be integrated to support classroom practices. Therefore, identifying 

barriers to ICT integration in schools at the Kabupaten or district and national levels are very 

crucial. This study will indentify and help to bridge gaps of ICT education in Indonesian primary 

and secondary education. The study will help Indonesian government and schools to better 
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implement ICT education. A number of studies have been conducted in indentifying best practice 

of ICT uses in Indonesian schools (Burns, 2010), however none of the studies have investigated 

the barriers of ICT integration in Indonesian education comprehensively.   

Purpose of the Study 

This study explored gaps of ICT integration in Indonesian education. The investigation 

focused on gaps of ICT integration in primary and secondary schools in Indonesia. The gaps of 

ICT integration in education were identified through describing the context of ICT education in 

Indonesia in terms of capacity, infrastructures, and other factors. Such information described the 

current ICT education state in Indonesia to project better trajectories for ICT integration in the 

future.  

This research also identified various ICT integration initiatives and strategies 

implemented by government and non-governmental agencies in Indonesia. ICT education 

initiatives were not well implemented because there were mismatches between ICT education 

strategies and needs of local schools. Based on the findings, appropriate ICT education methods 

that enhance teaching and learning in schools were discussed in this study.  

Research Question 

This study investigates the following research questions:  

1. What is the current situation or status of ICT integration in primary and secondary 

education in Indonesia? 

2. What are the gaps in ICT integration in primary and secondary education in 

Indonesia? 

3. How can government and non government agencies bridge the gaps of ICT 

integration in primary and secondary education in Indonesia? 
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Significance of the Study 

Numerous studies recognize the importance of systematic planning of ICT integration in 

education (Gülbahar, 2007; Lim, 2006). In the review of ICT integration in the 20
th

 century, 

Cuban (1986) argues that ICT education initiatives are bottom up movement as supposed to top 

down movement. In order to create national wide successful ICT education implementation, top 

down and bottom up movements have to occur within a country. State, school, district as well as 

community have to work together to implement ICT education programs (Fullan, 2007). This 

research identifies the importance of ICT integration in national level by exploring current 

condition of ICT integration in Indonesia as well as projecting better practice of ICT integration 

in Indonesian education. 

Introducing ICT in education in primary and secondary schools in Indonesia is a 

challenging process. Active participation from government through Ministry of National 

Education, schools, and other education stakeholder is needed to create successful ICT education 

in primary and secondary education in Indonesia. An in depth study is needed to identify the 

gaps and opportunities of ICT in education in primary and secondary education to improve 

educational qualities in Indonesia. By identifying relevant document from various sources, this 

study was aimed at understanding and bridging the gap of ICT integration in primary and 

secondary education in Indonesia. 

The study is divided into five chapters. Chapter 1 presents introduction to the study 

which consists of background of the study, purpose of the study, research questions, and 

significance of the study. Chapter 2 presents a brief overview of ICT integration in education 

such as ICT integration in developing countries, factors that promote and hinder ICT integration 

in education. It also discuses process of planning ICT Integration in education, and ICT 
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integration in primary and secondary education in Indonesia. Chapter 3 discusses research 

method and data analysis which consists of conceptual framework, research method and design, 

data collection, data collection, and data analysis. Chapter 4 presents the findings of the study 

and the conclusion and recommendation are presented in chapter 5.  
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Chapter 2: Conceptual Framework 

The purpose of this study is to explore the gaps and opportunities of ICT integration in 

primary and secondary education in Indonesia. This chapter reviews relevant literatures to 

establish a conceptual framework for this study. Thus, this review starts with an overview of ICT 

integration in education that discusses what is meant by ICT integration, factors that promote and 

hinder ICT integration in schools. Then, the ICT integration in education planning that discusses 

planning process and rationales of ICT integration in education. The final section provides a 

general description of ICT integration in Indonesian schools.  

ICT Integration in Education 

Information, communication, and Technology (ICT) has brought a lot of potentials for 

educational change. Teaching has become easier and meaningful for students with the 

incorporation of ICT. Teachers could differentiate learning instructions and create student 

centered learning using computer technologies. ICT has also impacted the learning access. With 

the advancement of technologies, schooling can be done anywhere and anytime virtually. An 

incorporation of ICT in education has also played important roles in preparing citizens for 21
st
 

century workplaces which necessitate collaboration and technology literacy.   

South East Asian Ministry of Education (SEAMEO) (2010) defines ICT integration in 

education as mediated tools that facilitate specific teaching and learning activities to meet certain 

instructional objectives. In addition, Anderson (2010) defines ICT integration in education 

includes the uses of technologies that enable students to receive information, communicate, and 

exchange information with others in an educational setting. In this study, ICT integration in 

education is defined as the incorporation of technologies for teaching and learning purposes such 

as the use of wiki to support collaborative writing among students. 
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International organizations such as Organization for Economic Co-operation and 

Development (OECD), World Bank, United Nation (UN), and United Nations Educational, 

Scientific, and Cultural (UNESCO) have recognized the importance of Information, 

Communication, and Technology (ICT) in education to develop human capacity and country 

economic development. For example, UNESCO emphasizes the importance of ICT integration in 

education by developing international initiatives in ICT education ranging from ICT education 

policy, teacher education policy, to integration of mobile learning in teaching. 

Although investing ICT in education is not panacea for education (Cuban, Kirkpatrick, & 

Peck, 2001), many researchers still believe that ICT integration in education can enhance 

education quality worldwide.  ICT integration can transform teaching and learning by promoting 

active learning which eventually improving students‟ creativity, critical thinking, and 

collaboration as opposed to transmitting facts and skills to students. Roblyer (2000) argues that 

there are five compelling reasons to integrate ICT in education namely increasing students‟ 

motivation, extending learning opportunities, increasing teachers‟ efficiency, enhancing 

students‟ information age skills, and promoting constructivist learning environment.   

In addition, Collins (2004) argues that ICT integration will transform learning into more 

student-centered learning in which students collaborate each other to solve challenging learning 

tasks. Integrating ICT in teaching requires teachers‟ knowledge to change their traditional 

teaching method into more constructivist teaching method. ICT integration will have little impact 

if teachers merely use ICT as replacement tools such as using word processing to replace writing 

in books. Thus, Jonassen (1999) explains that traditional use of ICT in education is centered on 

“learning from” and “learning about”. Ideally, students should learn “with” ICT that allows 

students to actively construct their understanding through various ICT applications. 
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ICT Integration in Developing Countries 

Rapid development of technologies necessitates information, communication, and 

technology (ICT) incorporation all over the world.  Trucano (2005) argues that there is a growing 

interest of ICT education globally, including in developing countries. For instance, Africa has 

been conducting a work on implementing ICT use in education through SchoolNet Africa and 

Imfundo programs. In addition, ICT use in education is incorporated in schools in Asia Pacific 

countries. However, developing countries still face barriers such as a lack of technological 

resources and a lack of teachers‟ knowledge to integrate ICT in teaching. InfoDev (2010) 

reported common barriers of ICT integration in education namely infrastructure barrier, a lack of 

institutional framework and plans, and lack of capacity building.  

World Bank (2002) found that a lot of initiatives of ICT education in developing country 

have been funded by private agencies such as companies and international agencies. For 

example, there are a lot of ICT education initiatives that are funded by privates agencies such as 

Intel Teach program funded by Intel, ICT education initiative funded by US Aid and Australian 

Aid in some schools in Indonesia. In the case of developing countries, the governments have 

paid little attention to ICT education use because a lack of awareness of the importance of ICT in 

education. Heyneman and Hayness (2004) argue that developing countries that are not 

integrating ICT education will be at risk because they do not bridge the digital divide gaps that 

exist between developed and developing countries.  

The state of ICT education in developing countries is varied by country. However, there 

are similar challenges and opportunities that a developing country can learn one another. 

Hawkins (2002) presents ten recommendations for ICT education in developing countries 

namely establishing strong infrastructure, providing technical supports, creating ICT education 
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planning, promoting wireless technology use, strengthening community involvement, involving 

private and public sectors cooperation, linking ICT education to educational reform, conducting 

professional development, promoting ICT education for all genders, and creating ICT education 

that promote students‟ motivation for learning. 

Factors to Promote ICT Integration in Education 

Studies have revealed that there are many interrelating factors that influence the 

successfulness of ICT integration in education.  This part of the paper discusses those factors 

from literatures that present best practices of ICT integration grounded from the research. 

Discussing factors that promotes ICT integration in a classroom help researcher understands 

current gaps of ICT integration in Indonesian education as well as presents recommendation for 

better practices ICT education in Indonesia. 

There are two categories of factors that promote ICT integration in classroom, namely an 

external factor and an internal factor. Ertmer (1999) called the external factor as the first order 

such as availability of technology and support from technology coordinator. Furthermore, the 

internal factor so called second order such as professional development of ICT integration also 

becomes an important predictor of ICT integration in classrooms. Most of government and non-

governmental agencies have paid a substantial attention to the internal factor or second order. 

However, the external factor such as leadership in ICT education plays an important role in ICT 

integration. Therefore, both external and internal factor cannot be separated in term of ICT 

integration in education process. 

External Factors of ICT integration 

Successful ICT integration in education requires continuous professional development for 

teachers (Ertmer, 2005; Schrum, 1999; Kathleen, 2002). Researchers suggest that professional 
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development should be a place where teachers learn not only basic technologies skills such as 

word processing but also skills on how to incorporate ICT in teaching such as strategies on 

integrating technology tools in teaching. In addition, a professional development needs to be 

ongoing. A lot of professional developments in ICT education held by schools or Ministry of 

Education are one day workshops or “one shot professional development” (Hawkins & 

MacMillan, 1993). Therefore, teachers may experience short term training that will not guarantee 

them to integrate in teaching. The ongoing professional development needs to go beyond 

traditional workshop but also in a form of local professional development among teachers in 

schools. 

Research has proven that professional development in ICT education will have positive 

impact on ICT integration in classroom. Abuhmaid (2011) presented a study of ICT education 

professional development in Jordan. He concluded that ICT education professional developments 

were helping teachers to integrate ICT in teaching. However, there are remaining problems 

within professional development activities such as timing and modes of training, follow-up, 

teacher's belief, school culture, workload, and motivation, appeared to impact the effectiveness 

of training courses. There is a need of research to formulate effective professional development 

that motivates teachers to integrate ICT in teaching as many professional developments often 

give little impact for ICT integration to take place in classroom (Schrum, 1999b)  

Leadership becomes a key to successful ICT education (Anderson & Dexter, 2005; 

Flanagan & Jacobsen, 2003). Leadership in ICT education includes supports from leaders in 

national, district and school levels. Research has suggested that national, district and school 

levels have an important role to create a successful ICT integration in a country (Sánchez, 

Salinas, & Harris, 2011). In school level, school leaders have important roles in providing 
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supports to teachers in a form of technology availability and creating school culture to support 

ICT education (Yuen., Law., & Wong, 2003). The roles of administrative supports are also 

highlighted in some literatures (Ritchie, 1996). School administrators work for designing 

professional development for teachers and creating budget for ICT education. 

The importance of leadership for ICT integration in education emerges from many 

studies. Dexter (2011) conducted five case studies of team-based technology leadership in 

middle schools with laptop programs. The finding suggests that leadership artifact such as ICT 

education vision and an alignment of ICT to schools curriculum influence ICT education in 

schools. In a study of the Hong Kong Special Administrative Region (SAR) ICT education, 

researchers reported that ICT education in schools were dependent on leadership factors such as 

school leaders' vision, goals and objectives of ICT integration and school culture. Therefore, 

Visionary school technology leaders are crucial for ICT education process. They can be trained 

through mentorship and ongoing professional development of ICT in education (Flanagan & 

Jacobsen, 2003) 

An availability of technology resources becomes an external factor that influence ICT 

integration in education. Franklin (2007) discusses technology availability and ICT education 

adoption process. In developing countries like Indonesia, a lack of technology resources becomes 

major issue in ICT integration process. Although teachers are trained by educational agencies, 

they will less likely to use ICT in teaching because they have no resources as they are trained in 

training center. Policy makers need to conduct a need analysis and careful planning of 

technology infrastructures in various sectors namely hardware, software, connectivity, 

maintenance, professional development, central management and costs and renovations and 

facilities (Bakia, 2002).  
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Adequate ICT planning and standards influence ICT education adoption in schools. ICT 

standards guide teachers to integrate technology in teaching because they are motivated to meet 

standards that demand ICT standards in teaching (Dexter, Doering, & Riedel, 2006). The 

International Society for Technology in Education (ISTE) created The National Educational 

Technology Standards (NETS) for teachers, students, and administrators and the standards have 

been adopted globally to ensure ICT integration process for teachers, students, and 

administrators in order to leverage ICT uses in schools. 

UNESCO (2008) describes ICT education standards for teachers that consist of six 

components such as policy and vision, curriculum and assessment, pedagogy, ICT, organization 

and professional development for teachers. In 2004, the Ministry of Education in China has 

planned Standards of Educational Technology for School Teachers that promoted capacity 

building toward ICT standards for teachers. This step has influenced progress of ICT in Chinese 

basic education (Jingtao, Yuanyuan, & Xiaoling, 2010).  

Internal Factors 

One of the most crucial factors of ICT education success is teachers because they are in 

charge at what‟s happening in classrooms. Thus, understanding internal factors or second-order 

factors that emerge from teachers‟ personalities such as teacher beliefs toward ICT integration, 

pedagogy, and technology related skills is crucial. Studies reveal that teachers‟ beliefs influence 

their decision making process whether teachers want to incorporate ICT in their teaching or not 

(Ertmer, 1999; Dexter, 1999). Prestidge (2012) conducted research on teachers‟ belief in four 

Catholic schools in Australia. She found that there is a specific link between ICT belief and ICT 

integration practice in classrooms.  An extensive study on 1165 primary and secondary teachers 
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in Greece revealed that most teachers would have positive belief toward ICT education after a 

series of ICT education training. The research also identified those personal factors such as 

subject matter, teaching experience and gender play significant role in building a capacity toward 

ICT education (Jimoyiannis & Komis, 2007). Therefore, Phelps and Maddison (2008) 

recommend that a professional development should cover both ICT education strategies and 

personal and professional approaches to teaching.  

Another important internal factor of ICT education is teachers‟ pedagogical knowledge. 

Integrating ICT in education does not merely infuse technology resources in classrooms. There 

are several skills that teachers should learn with regard to ICT and teaching such as developing 

learning objectives, choosing technology resources, and developing assessment. Those 

pedagogical skills are really crucial to the implementation of ICT education (Okojie, Olinzock, 

& Okojie-Boulder, 2006). Therefore, Mishra & Koehler (2006) develop TPCK (technological 

pedagogical content knowledge) framework for ICT integration process. They argue that when 

developing ICT education professional development, school leaders need to need to frame 

professional development based on technological, pedagogical, content knowledge of teachers.  

Barriers to ICT Integration in Education 

Integrating ICT education in teaching is a multifaceted complex as it involves school 

leaders, teachers and other educational stakeholders to work together toward ICT integration 

process in education. Researchers have documented barriers in ICT integration in teaching. 

Identifying barriers in ICT education is an important step to create successful ICT education 

process. Although there are many studies focusing on identifying barriers of ICT education, 

researchers still criticizes lack of literatures or frameworks that can be used as a guidance to 

eliminate the barriers in ICT integration process (Zhao & Frank, 2003a). This section discusses 
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barriers of ICT integration in education as well as provides some literature that identifies 

solutions to ICT education barriers. 

The barriers of ICT integration can be grouped into two categories namely individual 

barriers and organizational barriers (BECTA, 2004; Zhou & Xu, 2007). Individual barriers 

include barriers that come from teachers such as knowledge of ICT education. Organizational 

barriers represent barriers that come from organizational factors such as districts policy, and 

schools leadership for ICT integration. This literature examines those internal and organizational 

barriers as illustrated in the table below. 

Table 1 

Individual and organizational barriers of ICT in education 

Individual barriers Organizational barriers 

Negative attitude toward ICT education Lack of access to ICT resources 

Lack of technology proficiency Lack of curriculum aligned to ICT education 

Lack of personal access to ICT Lack of ICT professional development 

Time constraints Lack of leadership of ICT education 

 

Individual barriers 

Teacher attitudes can impede ICT education implementation as attitudes directly 

influence daily activities in classrooms (Hardy, 1998). Therefore, research in ICT education 

needs to look at teacher attitudes to ICT education. Teacher attitudes are influenced by complex 

systems such as educational, individual, social and cultural factors (Shaunessy, 2005). Teachers‟ 

attitude to ICT education often influences more factor compared to teachers‟ knowledge when it 

comes to integrating ICT in teaching (Sugar, Crawley, & Fine, 2005). Thus, incorporating 
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teachers‟ attitude toward technology integration is critical when planning to incorporate ICT 

education. If teachers have positive attitude to ICT education, school leaders can directly invest 

on building adequate technology integration in schools; otherwise, teachers need to be trained on 

the benefits of ICT education in teaching to shift their attitude to ICT education. 

Studies reveal that a lack of technology proficiency among teachers impedes ICT 

integration in teaching (Vannatta, 2004; Rozalind, 2004). National Center for Educational 

Statistics (NCES) reported that there were only 39 % teachers used computer in their teaching in 

United States, although most of US schools are equipped with sufficient technology resources. 

Improving technology proficiencies for teachers can be developed through series of professional 

development or creating learning based community in which teachers who have higher 

technology proficiencies help other teachers who still struggle in using computers in schools. 

Research has also discussed time as a barrier among teachers when integrating ICT in 

education (Glazer, Hannafin, & Song, 2005; Bauer & Kenton, 2005). Teachers are reluctant to 

integrate ICT education because they do not enough time to prepare for ICT integration in their 

lessons or they have no time to explore particular technologies that are suitable for teaching. 

Technology leaders need to allocate time for teachers to explore ICT integration in teaching as 

well as provide technology supports for teachers in case they have difficulty in accessing 

technology resources for teaching. Appropriate planning strategies are the key to avoid time 

constraints in integration ICT in teaching. For instance, school leaders and teachers can work 

together on weekly discussion and planning on ICT integration. 

Organizational barriers 

Organizational barriers in ICT education include lack of ICT education resources, lack of 

curriculum aligned to ICT education, lack of ICT education professional development, 
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inadequate funding for ICT integration, technical problems, lack of leadership in technology 

integration. Barriers of ICT education are complex and unique in educational institution. Thus, 

researchers need to identify those barriers based on a local condition and create possible 

solutions to remove those barriers (BECTA, 2004; Hew & Brush, 2006; Zhou & Xu, 2007). 

A lack of technology resources become very crucial factor in ICT education (Ertmer, 

1999; Hew & Brush, 2006). In developing countries, adequate technology resources become big 

challenges because of limited funding from government. Moreover, studies have reported that 

digital divide still exists in many parts of developing countries (Judith, 2005). It is impossible for 

teachers to integrate ICT in teaching because they have no resources to use in classrooms. 

Technology resources include hardware, software, and peripheral. Researchers also raise an issue 

of technology resources management in schools that computer technologies should be placed in 

classrooms to maximize ICT integration process. Teachers need technology exposure for their 

daily teaching such as putting several computers in classrooms where teachers can use directly in 

their daily teaching (Zhao et al., 2002). 

Curriculum has a significant role in ICT education success. ICT education will less likely 

occur in a setting where ICT education and curriculum do not align each other (Staples, 2005). 

Curriculum should drive ICT education by providing teaching objectives, activities, and 

assessment that support ICT education. Some countries suggest teachers to use ICT in teaching 

but they do not provide adequate curriculum designs that allow ICT education in teaching. For 

instance, a country requires teachers to integrate ICT in teaching, but the country does not 

provide plan and guidance for teachers to integrate ICT in teaching. In this situation, teachers 

have difficulty as to how they should incorporate ICT in teaching. Thus, teachers will not 

integrate ICT education although there are adequate technology resources. 
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A lack of professional development is another type of organizational barrier of ICT 

education. Technology resources in schools will have little effect if school leaders do not invest 

on professional development of ICT in education (Holland, 2001). Teachers need knowledge on 

how to best integrate ICT in teaching, otherwise technology will replace traditional teaching 

activities. For instance, teachers use word processing instead of asking students to write in 

textbook. In the hand of professional teachers, word processing can be a powerful tool to create 

student-centered teaching where students need to write collaboratively using online word 

processing software. Schrum (1999a) emphasizes the importance of professional development 

for both pre-service and in-service teachers. Teacher education universities have to train pre 

service teachers to ICT education. Courses on ICT education such as education technology and 

computer assisted language learning (CALL) are very important to providing hands on 

knowledge on ICT integration. Furthermore, school leaders need to improve or upgrade in-

service teachers as they might not know or learn ICT education skills during their careers. 

Studies in technology leadership reported that leadership is a crucial factor for ICT in 

education. Dexter (2011) reported from her study on team based technology leadership in middle 

schools that team based leadership influences ICT education implementation. Technology 

leaders must be responsible in creating technology visions, providing support, opening up 

opportunities for teachers to share their works with colleagues. In another paper, Lai & Pratt 

(2004) argue that technology coordinators have to possess technology leadership skills in 

working with teachers and other educational stakeholders to make sure that ICT resources were 

used in transformative ways for teaching and learning. 
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Planning of ICT Integration in Education  

ICT integration in education necessitates several factors such as ideas, technology 

availability, leadership, and school culture. Gulbahar (2007) asserts a failure of ICT integration 

in education caused by a lack of appropriate ICT integration planning. There are some initiatives 

of ICT integration that might not yield enough results due to lack of sufficient technology 

planning. Tondeur, Van Braak, & Valcke (2006) describe the gap between proposed and 

implemented curriculum for ICT. In addition, Fullan (2010) argues that in implementing 

educational innovation, all systems consisting of national, provincial, and school levels to work 

collaboratively in creating ICT integration plans.   

Anderson (1999) explains that ICT integration planning should look at two components, 

technology and people. ICT integration planning should focus on determining goals and needs of 

students learning progress. Researchers have discussed characteristics of successful ICT 

education plan. See (2012) describes six characteristics of successful ICT education plan as 

follow: 

1. Effective technology plans are short term, not long term. As technology has changed 

rapidly, schools need to create short term ICT education plans that are appropriate 

with schools‟ budget.  

2. Effective technology plans focus on implementations, not technology. ICT education 

plans need to be matched with what students, administrators, and schools goals 

toward the uses of technology at schools. Sometimes schools heavily focus on 

technology as supposed to implementation process. Thus, even with the latest and 

advanced technologies will mean little or nothing without the proper plans that are 

focusing on developing human capacity. 
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3. Effective technology plans need to go beyond enhancing curriculum. When investing 

money on developing ICT in education, schools need to aim at improving not only 

technology literacy such as typing skills but also improving other skills that may be 

able to gain with ICT integration. 

4. Effective technology plans define technology as more than computers. ICT 

integration plans need to go beyond computer incorporation only as there are other 

emerging technologies that can be used in teaching. With the advancement of mobile 

technologies such as mobile phones and tablet computer, schools need to consider 

incorporating them in teaching.  

5. Effective technology plans should stress on integration of technology into the 

curriculum. ICT integration plans need to be integrated in curriculum areas rather 

than teaching an ICT subject as a separate subject.  

6. Effective technology plans are tied to staff development plans. When planning ICT 

integration in education, schools need to plan professional development for teachers, 

administrators, and students as some of them may be not familiar with technologies. 

The North Central Regional Educational Laboratory (NCREL) publishes a document on 

ICT integration guidance that consists of vision, leadership, faculty use of technology, teachers‟ 

candidate use of technology, funding for technology resources, support, and training, 

collaboration with art and sciences, PK 12 partnerships, and meeting with external mandates 

(Fulton, Gleen, & Valders, 2004). Comprehensive research on how to plan ICT integration in 

schools is needed to avoid unnecessary funding and programs. Therefore, schools and local 

government need to carefully look at schools‟ needs and opportunity toward better ICT 

integration in education.   
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Finally, Jhurree (2005) recommends that developing countries plan ICT integration in 

education comprehensively. He explains that developing countries should consider priorities 

based on needs and resources to plan and execute technology guidelines. Needs-analysis and 

establishment of goals, the securing of funds, procurement of ICT infrastructure, the training of 

teachers, providing adequate support to schools and teachers, and involving major stakeholders 

in the decision making process are factors that developing countries need to be noticed in 

developing ICT integration plans.  

Some countries has already addressed clear ICT plan in national, state or provincial, and 

school levels. United States created a National Education Technology Plan 2010 for national 

level and some states such as Texas created long range technology plan (LRPT) 2006-2010. 

Ministry of Education in Singapore has created third master plan for ICT in education. In 

addition to setting up national and provincial plan, school leaders need to create ICT education 

plan in school level. ICT education planning in school level includes vision of ICT use in 

teaching and learning and strategies for ICT integration in school context (Baylor & Ritchie, 

2002). ICT education plans in national, provincial, and school level must be shared visions 

among educational stakeholder who involve in creating and implementing the plans.   

ICT Integration in Indonesian Schools 

The mandatory formal education system in Indonesia comprises six years of primary 

education and six years of secondary education which is divided into three years of junior and 

senior secondary education. Indonesian education system is directed by the Ministry of 

Education and Culture in the capital city of Indonesia, Jakarta and managed by the local offices 

in many parts of Indonesia.  



22 

 

Indonesian education has recognized the importance of ICT education since 1973. During 

that year, a team for ICT education or Teknologi Komunikasi untuk Pendidikan dan Kebudayaan 

was formed. To further the ICT education efforts, the government published a presidential decree 

(No. 27) in 1978 that initiated a formation of Center for Education Technology or Pusat 

Teknologi Informasi dan Komunikasi (PUSTEKKOM). Since 1978, PUSTEKKOM has been 

managing ICT education for schools and universities in Indonesia. 

In an effort to improve better education quality in Indonesia, Indonesian goverment 

through Ministry of Education and Culture created national education plan from 2005 to 2025 as 

stated in the Ministry of Educational and Culture decree No. 25 year 2005. From 2010 to 2015, 

Ministry of Education and Culture has been prioritizing information, communication, and 

technologies (ICT) integration for education. Since then, Ministry of Education and Culture, in 

cooperation with non-governmental agencies, is focusing on infusing ICT initiatives in education 

to improve the quality of education in Indonesia.  

In order to support a national ICT plan, PUSTEKKOM has initiated a program called 

“Indonesian ICT network”. As stated in the Indonesian education ICT network, the Ministry of 

Education and Cultures defines missions of ICT education that cover ICT integration for 

teaching, learning, and administrative purposes.  In Indonesian ICT network program, the 

government attempts to reduce the digital divide in some Indonesian schools by building ICT 

infrastructure such as computers and Internet access. The government also prepares ICT 

education professional development for teachers, administrators, and other school staff members 

(Muhammad Nuh, 2010). 

There are several initiatives of ICT in education in Indonesian primary and secondary 

schools through the Indonesian ICT network.  
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1. E-dukasi.Net  

E-dukasi.Net is an educational portal that provides educational resources and 

collaboration access such as wiki and blogs. This portal serves as a learning space 

where students and teachers can conduct their learning through platforms such as 

Wiki and Blogs that are set up by the government. Students and teachers can also 

download various interactive multimedia created based on national curriculum 

standard.  

2. Educational Television (TVE) 

As the only educational television under Ministry of Education and Culture, TVE is a 

medium to provide teachers and students live streaming teaching and learning 

material. TVE provides educational shows such as lesson taught by a teacher live in 

the TV, serials adventure learning materials, historical documentaries and so forth. 

Besides live on the TV, TVE can also be accessed from the website 

http://tve.kemdiknas.go.id/.  

3. E Books or Buku Sekolah Elektronik (BSE) 

BSE is a web portal that provides free electronic books from elementary to high 

schools. The intention of BSE is to cope with the problem of schools text books 

which are not accessible for all students throughout the country. There are nearly 

1000 e-books that can be used to support teaching and learning process.  

4. Educational Radio  

Educational radio called Radio Edukasi is intended to provide educational broadcasts 

such as quiz broadcast and educational story broadcast for students. Using AM 1440 

KHz, the educational radio can be accessed throughout the country. Recently, 

http://tve.kemdiknas.go.id/


24 

 

PUSTEKKOM Radio Edukasi has been broadcasted online which are accessible for 

teachers and students through Internet. 

5. Rumah Belajar  

Rumah Belajar or learning house is a web based learning materials consisting lesson 

plans, learning media, and students‟ worksheets. Learning materials available in 

Rumah Belajar website are freely accessible for students and teachers. Teachers can 

also share their learning materials that can be used by other teachers in the website.  

To date, Indonesian government is still struggling with ICT integration in primary and 

secondary schools. The initiatives are still piecemeal due to inadequate infrastructure and a lack 

of competent teachers to integrate ICT in teaching. Although some teachers and schools in 

Indonesia integrate ICT in teaching, most of them integrate ICT in the form of teacher centered 

learning such as using interactive multimedia to support lecturing process as supposed to using 

learning material to create student centered learning (Mutohar, 2012).  
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Chapter 3: Research Methods and Data Analysis 

This chapter presents the conceptual framework, research method and design, data 

collection, and data analysis of the study. To provide a comprehensive understanding on ICT 

integration in primary and secondary education in Indonesia, the researcher collected data from 

reports and other documents available on the web. After that, an analysis using document coding 

and categorization were employed for this study. Through in depth analysis this study provides 

rich contexts of the gaps and opportunities of ICT integration in primary and secondary 

education in Indonesia. 

The purpose of this study was to understand the barriers and opportunities of ICT 

integration in primary and secondary education in Indonesia. The method of inquiry adopted was 

a qualitative study. This chapter describes research methodology, research design, and data 

analysis. The research design section presents methods that were employed to collect data and 

the rationale for choosing the methods. Data analysis in this thesis includes procedures that were 

incorporated to interpret the data. The methodology in this chapter was designed to answer the 

following research questions: 

1. What is the current situation or status of ICT integration in primary and secondary 

education in Indonesia? 

2. What are the gaps in ICT integration in primary and secondary education in 

Indonesia? 

3. How can government and non government agencies bridge the gaps of ICT 

integration in primary and secondary education in Indonesia? 
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Conceptual Framework 

A Conceptual framework is a structure that is used by researchers to investigate and 

interpret research problem. A conceptual framework may include working hypothesis, 

descriptive categories, practical ideal types, models of operations research, formal hypotheses 

(Shield & Tajalli, 2006). Miles and Huberman (1994) argue that a conceptual framework is 

written arguments that cover the main ideas to be studied such as key factors, concepts, and 

variables. In this study, conceptual framework was viewed as a foundation to investigate and 

interpret the gaps of ICT education in primary and secondary schools in Indonesia as well as 

provide strategies to better integrate ICT education in Indonesian context.  

An ecological theory was adopted as a framework of this study. Bronfenner (1979) first 

developed an ecological theory in human development in the field of developmental psychology. 

In educational technology field, Zhao and Frank (2003b) construct the ecological theory to 

understand factors that influence technology use in schools.  They create four metaphorical 

equivalents namely school as an ecosystem, computers as living species, teachers as a member of 

key species, and external education innovations as an invasions of exotic species. In this study, 

an ecology framework was used to analyze ICT education gaps and bridge opportunities to better 

integrate ICT in education in Indonesia. The ecological framework embraces the idea of 

multilevel ecological hierarchy. Thus, policies, ideas, and innovation from government were 

referred as macrosystem. While policies, ideas, and innovation from school levels were refered 

as microsystem. Other elements that influence ICT education such as professional development 

and school infrastructures were viewed as exosystem. Finally, mesosytem consisted of multiple 

microsystems that influenced each others such as roles of technology supports in schools. 

http://en.wikipedia.org/wiki/Working_hypothesis
http://en.wikipedia.org/wiki/Operations_research


27 

 

Research Method and Design 

A process for choosing the research design is very important in research as it will 

influence research outcomes (Cohen, Manion, & Morrison, 2011). Research design is defined as 

a planning process in research that includes choosing research method, data selection and data 

analysis process (Adèr & Hand, 2008). This study applied qualitative method by using document 

analysis. The unit of analysis was the context, process, and efforts of ICT integration in 

Indonesian primary and secondary education. This section will explain appropriateness of 

qualitative method based on the goal and scope of the research.  

Qualitative method is appropriate for this study as it was grounded on understanding 

phenomena in context specific settings regarding gaps of ICT in education in Indonesian primary 

and secondary schools. Qualitative method is aimed at understanding social or human problems 

through pictures, words, and views of informants (Creswell, 2006). Qualitative method is 

foundation of inquiry that helps researchers understanding complex phenomena in natural setting 

(Merriam, 1997).  

The focus of this study was to understand the gaps of ICT education in Indonesian 

primary and secondary schools. The rigor and complex phenomena of ICT education gaps such 

as multiple realities of ICT infrastructures and teachers‟ capabilities in using ICT make the 

qualitative method most appropriate for this context. In addition, the qualitative method serves as 

a better basis for the variety of educational studies, especially in understanding nature of 

planning, implementation, and other complex educational problems (Yin, 2008). This study used 

documents such as reports, government policy, newspaper articles, and journal articles to map 

out ICT education gaps in Indonesia. Padget (2008) states the use of documents, recordings, 

pictures, and other sources in qualitative method can answer complex “why” and “how” 
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questions in research. Thus, results from those data can provide comprehensive strategies for 

ICT education implementation in primary and secondary schools in Indonesia.  

Data Collection 

This study was based on the collection of data from several sources in a systematic way. 

The primary method of the data collection was document analysis that focused on identifying 

current gaps of the educational system in Indonesia and to identify the opportunities and barriers 

of ICT integration in primary and secondary education. 

Document analysis is a qualitative research method that enables researchers to study 

documents or parts of documents to understand the phenomena being studied. Corbin and Strauss 

(2008) define document analysis as a systematic way to review and evaluate documents such as 

reports, excerpts, passages, quotations, official publications, and memoranda in order to 

understand, elicit, and develop empirical knowledge. Document analysis is part of the qualitative 

research method that is aimed at gaining a rich description of phenomenon, event, organization, 

and program (Stake, 1995).  

Bowen (2009) argues that the rationale for document analysis lies in its role as a 

standalone research method to encompass various documents. In addition, there are five benefits 

to analyzing documentary material. First, documents can provide data on the context which 

researchers focus on. Second, information obtained from the documents can suggest questions 

that need to be further addressed in research. Third, documents can provide supplementary 

research data. Fourth, documents can provide means of tracking change and development of 

particular events of situations. Fifth, documents can be analyzed to verify findings and to 

corroborate data from other sources.  
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In this study, various documents were analyzed such as technical journals, reports, books, 

news articles, magazines, and other data sources. These documents were studied to understand 

the state of ICT education in primary and secondary schools in Indonesia. The data were 

tabulated based on the specific trends and issues with regard to ICT education in Indonesia. First, 

the researcher obtained data related to the current condition of the primary and secondary 

educational system in Indonesia to understand the educational gaps such as infrastructure gaps, 

educational policy gaps, teachers‟ capacity gaps, students‟ capacity gaps, and cultural gaps. After 

that, the gaps were identified and discussed along with possible solutions with regard to ICT 

integration in primary and secondary education in Indonesia.   

To assess the credibility of data from documents, the researcher triangulated data from 

the documents with other data sources. By comparing several data resources, the researcher was 

able to identify the most reliable and accurate documents for this study. The table below 

indicates the documents that were used for this study that were obtained from the Ministry of 

Education and culture, UNESCO, OECD, SEAMEO, and other international and local 

organizations.  

Table 2  

Data Collection  

No Resources Names Classification 

1 National Education plan 2010-2014, Ministry of National Education 

2010 

G, O, N 

2 National ICT education Plan 2009-2013, Ministry of National O, N 
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Education 2009 

3 Status of ICT integration in education in Southeast Asian Countries, 

SEAMEO 

G, O, N 

4 ICT education mapping in primary and secondary education in 

Indonesia 

G, N 

5 School Networking O, N 

6 ICT use in education O, N 

7 17,000 islands, one goal O, N 

8 Rebooting and Retooling: Toward a system of 21 Century 

Professional Development 

O 

9 Schoolnet Guidance and Development Strategies G, O, N 

10 National School Principal Standards 2007 N 

11 National educational development for primary and secondary 

education 2007 

G, O, N 

12 National evaluation standards 2007 G, N 

13 National primary and Secondary Infrastructure decree 2007 G, N 

14 Competency standards for primary and secondary education O, N 

15 HYLITE Program: An ICT-based ODL for Indonesian Teachers 

Education 

O 

16 The World Factbook 2011, United States Central Intelligence 2011. R 

17 UNESCO Institute for Statistics, United Nations Educational, 

Scientific and Cultural Organization, 2012 

G, N, R 

18 PISA 2009 Results: What Students Know and Can do, OECD, 2012 G 
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19 ICT in Education, UNESCO Bangkok G, O, N 

20 The Progress in International Reading Literacy Study (PIRLS) 2006 G 

21 The Trends in International Mathematics and Science 

Study (TIMSS), 2009 

G 

22 ICT in Education Strategy and Implementation Plan for Education in 

Papua 

G, O, N 

23 Statistical Yearbook of Indonesia 2011 G,O,N 

24 2011 Indonesian ICT Indicators G,O,N 

 

Note: 

G: Gaps of ICT integration in primary and secondary education in Indonesia. 

O: ICT integration opportunities in primary and secondary education in Indonesia. 

N: ICT integration needs in primary and secondary education in Indonesia. 

R: Related data for ICT integration in primary and secondary education in Indonesia. 

Data Analysis 

Data analysis is a complex and multifaceted process. Huberman & Miles explain that 

there are three stages of data analysis: namely data reduction, data display, and conclusion 

drawing or verification. These three processes are embedded before, during, and after data 

collection. Due to the vast amount of data, a data reduction process is needed. In this way, 

researcher has to focus on the particular data that is needed to be explored. Basit (2003) argues 

that coding can help researchers to organize and reduce unnecessary data during data analysis. In 
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this study, the researcher used manual coding to categorize gaps, needs, and opportunities of ICT 

integration in primary and secondary education in Indonesia. 

The researcher examined all of the documents and categorized the data based on the 

coding categorization. Then, the coded data were compiled separately based on the 

categorization on the word documents and the processes were repeated several times to check the 

accuracy of the coding process. During this process, some data were subsumed into broader 

categories and some data were discarded because they were irrelevant to the scope of the study. 

Finally, the relevant data were integrated to support proposed research questions.  
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Chapter 4: Findings 

This chapter describes the findings of this study. To provide a rich description of the gaps 

and solutions of ICT integration in primary and secondary education in Indonesia, this chapter 

starts by describing the primary and secondary educational settings in Indonesia. Then, the 

current situations of ICT integration in primary and secondary education, ICT infrastructures, the 

relationship between national curriculum and ICT integration, ICT professional development, 

and ICT leadership are presented in this chapter. The second part of this chapter identifies the 

ICT gaps consisting of infrastructures gaps, curriculum and instruction gaps, professional 

development gaps, and ICT leadership gaps are discussed in this chapter.  

Current Situation of ICT Education in Indonesia 

Indonesia is a country located in Southeastern Asia and Oceania. Currently, there are 238 

million people living on this archipelago nation which has 17,508 islands. Indonesia was 

recognized as a country in 1945 after its independence from the Dutch and Japanese. Since then, 

Indonesia has become a democratic nation which has a decentralized government. In term of 

educational organization, the Ministry of National Education and Culture or Kementrian 

Pendidikan dan Kebudayaan runs and manages the educational system in Indonesia which has 

its main office in Jakarta, the capital city of Indonesia, and local offices in every district or 

Kabupaten.  

Currently, there are 143,252 elementary schools, 29,866 middle schools, 39,426,766 high 

schools, and 8399 vocational schools. Indonesia also runs a number of religious schools. 

According to the latest statistics, there are 22,239 religious elementary schools, 34,022 religious 

middle schools, and 5,897 religious high schools. All schools have the same curriculum 

standards except in religious schools students are taught additional religious subjects. Although 
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the government has regulated a compulsory nine years educational system, Indonesia still faces 

student a drop-out problem. In 2010, 40% of 15-19 years old students could not continue their 

education because of financial and other problems (BPS, 2011). 

Figure 1. Map of Indonesia 

 

Figure 1. Map of Indonesia. Adapted from www.cia.gov. Copyright 2012 by Central Intelligence 

Agency. 

Indonesian‟s education budget has increased since the last decade. In 2005, only 33.40 

trillion Indonesian rupiah or 8.1% of national budget was allocated for education. Since 2009, it 

has risen to 207.41 trillion or 20% of national budget allocated for education as it is mandated by 

presidential decree No. 10 Year 2010 (KEMENKEU, 2010). The increase of the national 

education budget may help Indonesia to improve national education quality that is lower 

compared to other Southeast Asian countries such as Malaysia and Singapore. The 2011 human 

http://www.cia.gov/
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development index (2011) reported that Indonesia is ranked 124 compared to neighboring 

countries such as Malaysia that is ranked 61
st
 and Singapore that is ranked 26

th
. This fact 

necessitates a systematic effort to improve national education quality to raise national human 

development index.     

ICT Infrastructure 

Indonesia still faces a lack of ICT infrastructure which creates the digital divide between 

developed and underdeveloped areas in the country. Difficult geographical conditions such as 

remoteness and insufficient funds are considered to be the most influential factors for the lack of 

ICT infrastructure in Indonesian schools. For instance, Indonesia has more rural areas than urban 

areas; there are 38,471 out of 69,065 villages that do not have telephone lines. The table below 

shows the state of ICT infrastructure in Indonesia in 2008 which clearly indicates that ICT 

infrastructures such as telephone lines and Internet access are not widespread across all regions. 

Table 3  

ICT infrastructure in Indonesia in 2008 

 Population Telephone Lines Internet Computer 

Java 135,000,000 35% 10% 9% 

Sumatera 50,365,538 10% 6.8% 6.8% 

Sulawesi 14,946,488 5% 5.7% 6% 

Bali & Nusa Tenggara 3,891,428 3% 5.4% 6.3% 

Maluku & Papua 1,531,402 1% 4.4% 6.4% 

Kalimantan 13,772,543 2% 7% 8.7% 
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Total 209,507,399 56% 39.3% 43.2% 

 

A large-scale quantitative study on ICT facilities in primary and secondary education in 

Indonesia conducted by Jakaria (2007) revealed that a huge digital divide still exists in 

Indonesia. The study reported that 16.38% of schools did not have desktop computers and 

63.28% of schools did not have laptop computers. In terms of Internet availability, 64.69% of 

primary and secondary schools did not have an Internet connection. The presence of computer 

laboratories in Indonesia was still scarce; there were only 62% schools that had computer 

laboratories. The availability of cable telephone in Indonesian schools remained a problem; there 

were only 18.64% schools that had a cable telephone facility. 

The Ministry of National Education and Culture has classified Internet availability based 

on school levels from 2009 to 2011. In 2009, there were only 8.0% of schools that had an 

Internet connection. In 2010, 14.4% of elementary schools had an Internet connection. In 2011, 

there were 20.8% of elementary schools, 30% of middle schools, and 46% of high schools that 

had an Internet connection (Nuh, 2010). Additionally, the Ministry of Information and 

Communication (2011) conducted a study on ICT uses in 801 primary and secondary schools in 

17 big cities in Indonesia. The study reported that 22.6% of schools had radios, 48.81% had 

televisions, and 94.38% of schools had cable telephone, 98% of schools had computers, and 

80.5% of schools had internet access.  

In 2011, the Ministry of Education and Culture invested in a school infrastructure 

development program through SchoolNet in 33 provinces in Indonesia. SchoolNet provided 

computers and Internet access for schools in Indonesia.  However, the initiative was not 
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nationwide. There were only 5.1% elementary schools, 26% middle schools, 44.8% high schools 

that were involved in the program. SchoolNet 2011 reached 16,678 schools (7.2%) in Indonesia. 

The government states that funding from non-governmental agencies is needed to help provide 

ICT infrastructure in Indonesia (KEMDIKBUD, 2011) 

Wahid (2003) presented a finding that there was a disparity between Javanese and non- 

Javanese regions in terms of Internet infrastructure. Javanese‟s telephone and Internet 

infrastructures are more established compared to non-Javanese regions such as Maluku, Papua, 

and Kalimantan. Java has population of 135,000,000 and a number of governmental offices 

which makes the island more established compared to other regions. This fact also corroborates 

with the growth of the educational and economic disparity between Javanese and non-Javanese 

areas. 

The challenging geographical area in Indonesia such as mountainous and remote areas 

influences ICT integration in education. The World Bank states that in Papua, the eastern and 

largest area in Indonesia, 78% of primary schools and 8% of secondary schools are located in 

remote areas. In typical remote areas schools, ICT infrastructures such computer and Internet 

access are still scarce. Even in some remote areas in Indonesia, electricity is still powered by 

generators. Thus, it is very challenging to integrate ICT in education in such remote area schools 

(World Bank, 2010).    

The Ministry of National Education and Culture Decree No. 24 Year 2007 mandates that 

schools have to provide ICT infrastructures such as computers, televisions, and other devices. 

The law says that every school must have at least a set of computer along with television, radio, 

and DVD/VCD players (Muslikh, 2007). This law has drawn criticism from educational 
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stakeholders due to the minimum facilities that the government has allocated to schools. School 

facilities rely on other funding such as funding from non-governmental agencies and others. The 

decree also does not include providing Internet access that may help students and teachers to 

actively incorporate Internet resources into the learning process. 

There is a dearth of school websites and school accounts in Indonesian schools. In 2011, 

there were 35.80% schools in big cities that have a school website. In addition, 16.46% schools 

provided email accounts for teachers and only 10.18% provided email accounts for students 

(KOMINFO, 2011). School websites and email are very important with regard to information 

exchange and ICT integration in schools. Web 2.0 tools that can be used for teaching and 

learning require teachers and students to have email accounts. School websites can also be a 

place to store online materials and other documents that can be accessed by students. Therefore, 

school website and student accounts are very important both for communication purposes and 

learning purposes for students and teachers. 

Amid the poor educational ICT infrastructure, there has been enormous Internet 

penetration every year in Indonesia. In 2011, Internet users in Indonesia rose from 45 million to 

55 million people (The Jakarta Post, 2011). In Indonesia, Internet users access Internet from their 

mobile phones due to the ubiquitous mobile phones and inexpensive price of mobile phone 

plans. Nielsen (2011a) reported usage of Internet based on devices in 2011. The report revealed 

that 31% of Internet users access through desktop computers, 29% of Internet users access 

through laptop computers, 78% of Internet users access through mobile phones, and 2% of 

Internet users access through tablet computers. In addition, the survey yielded data that the 

highest demographic users of mobile phones in Indonesia are teenagers 15-19 years old.  
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In term of social media uses, Indonesia has high users of social media such as Facebook, 

Twitter, Four Square, and LinkedIn. In 2011, Indonesia was ranked number two in global social 

media penetration. Globalwebindex (2011) reported that Indonesia had more than 75 % active 

social media users and was named as the second global social media penetration after 

Philippines. In 2011 Nielsen (2011b) released a white paper about social networking in Southeast 

Asia which exclusively discussed social media in Indonesia. The paper reported that Facebook 

had the largest social media users in Indonesia which reached 90% users. Then it was followed 

by YouTube users which reached at 23% users and Twitter had 19% users in Indonesia. 

ICT Integration in Primary and Secondary Education 

Locating the state of ICT Integration in primary and secondary education in Indonesia is 

a challenging process because of the lack of studies in that area. Southeast Asian Minister of 

Education (SEAMEO) released a report entitled Status of ICT Integration in Education in 

Southeast Asian Countries. The report covers ICT Integration in education in Indonesia. Using 

five stages namely emerging, applying, infusing and emerging, the report examined ten 

dimensions of ICT integration: national ICT in education vision, national ICT in education plans 

and policies, complementary national ICT and education policies, ICT infrastructure and 

resources in schools, professional development for teachers and school leaders, 

community/partnerships, ICT in the national curriculum, teaching and learning, pedagogies, 

assessment, and evaluation and research. Generally, Indonesia is at the infusing stage which 

means Indonesian schools have already integrated ICT in education; however, there is a disparity 

between schools in rural areas and schools in big cities with regard to ICT integration in 

education (SEAMEO, 2010).  
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Although the Indonesian government has regulated mandatory primary and secondary 

education, implementation is still difficult due to large gap between high economy status regions 

and low economy status regions. The table below indicates the disparity between developed 

provinces and underdeveloped provinces in term of school availabilities. In developed provinces 

such as Jawa Barat and Jawa Timur, it is not difficult to find schools in every village. However, 

in some underdeveloped regions, schools are only available in Kecamatan or sub districts. The 

unequal school distribution has affected educational efforts including technology integration in 

schools.  

Table 4 

Primary and secondary school statistics in 2010 

 Population Elementary 

Schools 

Middle Schools High Schools 

Aceh 4,494,410 3,288 858 393 

Sumatera Utara 12,982,204 8,533 2,183 945 

Sumatera Barat 4,846,909 4,030 678 268 

Riau 5,538,367 3,111 853 321 

Jambi 3,092,265 2,291 550 203 

Sumatera Selatan 7,450,394 4,225 1,127 506 

Bengkulu 1,715,518 1,231 350 65 

Lampung 7,608,405 4,861 1,208 400 

Kep. Bangka 

Belitung 

1,223,296 785 174 65 
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Kepulauan Riau 1,679,163 707 263 81 

DKI Jakarta 9,607,787 3,012 1,024 494 

Jawa Barat 43,053,732 19,681 3,427 1,287 

Jawa Tengah 32,382,657 19,639 3,009 890 

DI Yogyakarta 3,457,491 1,760 430 174 

Jawa Timur 37,476,757 19,305 3,591 1,231 

Banten 10,632,166 4,703 1,032 406 

Bali 3,890,757 2,443 361 167 

Nusa Tenggara Barat 4,500,212 2,842 523 235 

Nusa Tenggara 

Timur 

4,683,827 4,357 886 272 

Kalimantan Barat 4,395,983 3,811 995 328 

Kalimantan Tengah 2,212,089 2,572 536 176 

Kalimantan Selatan 3,626,616 2,936 530 164 

Kalimantan Timur 3,553,143 2,168 624 249 

Sulawesi Utara 2,270,596 2,385 611 200 

Sulawesi Tengah 2,635,009 2,723 481 165 

Sulawesi Selatan 8,034,776 6,176 1,209 456 

Sulawesi Tenggara 2,232,586 2,185 527 200 

Gorontalo 1,040,164 881 236 45 

Sulawesi Barat 1,158,651 1,231 230 59 

Maluku 1,533,506 1,593 513 202 

Maluku Utara 1,038,087 1,111 254 119 



42 

 

Papua Barat 760,422 786 234 158 

Papua 2,833,381 1,890 158 61 

Total 237,641,326 143,252 29,665 10,985 

 

The Ministry of National education and Culture conducted a nationwide study on e-

learning uses in primary and secondary education in Indonesia from 2009 to 2011(M Nuh, 2010). 

In 2009, there were 3.0% elementary schools, 10% middle schools, and 27% high schools that 

incorporated e-learning in teaching and learning. In 2010, 10.4% elementary schools, 20% 

middle schools, and 36.6% high schools use e-learning for teaching and learning in schools. In 

2011, the study yielded data that 17.8 % elementary schools, 30% middle schools, and 42% high 

schools infused e-learning in teaching and learning activities. Although there were gradual 

improvements of e-learning incorporation in teaching and learning, the statistics from Ministry 

of National Education and Culture confirms the previous study from SEAMEO that Indonesia 

faces complex barriers of ICT integration in education. 

ICT integration in education in big cities in Indonesia is well established compared to 

rural areas schools. A study of ICT uses in big city schools in Indonesia reported that computer 

has been the most used device in teaching and learning (KOMINFO, 2011). Teachers and 

students used computer 6.5 hours per week. Internet technologies were used around 4.1 hours per 

week. In addition, television was used around 3.3 hours every week and radio was used around 

2.2 weeks which made radio as the least device used in teaching. In terms of the relationship of 

ICT integration in education to subjects, language subjects such as Indonesian language and 

English language and basic ICT subject were the most frequent subjects that incorporated ICT in 

teaching. Mathematics, science, and other subjects rarely incorporated ICT for learning 
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activities. ICT integration was used mostly for learning activities which were about 86% 

compared to only 13.30% for administrative purposes. 

To understand how teachers integrate ICT in their teaching. Mutohar (2012) interviewed 

three teachers who integrate government-sponsored ICT resources. The Indonesian government 

provides multimedia resources for learning activities. Although the three teachers integrate the 

governmental ICT resources to different degrees, the pattern of integration is based on teacher-

centered ICT integration rather than student-centered learning. For instance, teachers ask 

students to watch science videos after they provide a lecture. The teachers did not describe using 

science videos to conduct project based learning where students are challenged to experience 

science related projects based on the videos. 

Teacher Competency and Professional Development 

A lack of teacher competency has been a major issue in Indonesia education. Of 

2,667,665 teachers, only 34% have graduated from a university. In primary schools, there are 

only 8.6% or 99.500 teachers who have graduated from teacher education universities (Pannen, 

Riyanti, & Pramuki, 2011). This reality has triggered the Ministry of Education and Culture 

(MOEC) to create teacher certification programs to upgrade teachers‟ capacity in pedagogical 

knowledge as well as content knowledge. MOEC, in cooperation with teacher education 

universities across the country, carries out training programs for more than 100,000 teachers 

annually.  

The statistic below shows the number of teachers and students in all of the provinces in 

Indonesia. In term of the ratio of teachers to students, there is no crucial problem because the 

ratio of teachers to teachers is about 1:12. However, a lack of teacher competency due to a 
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limited access to professional development has become a problem for education development in 

Indonesia, including ICT integration in education. 

Table 5 

Primary and Secondary Teacher Statistics in 2010 

 Elementary Schools Middle Schools High Schools 

 Teachers Students Teachers Students Students Teachers 

Aceh 44,499 545,904 19,040 214,213 12,494 143,828 

Sumatera Utara 92,080 1,835,439 43,728 674,698 25,701 32,4474 

Sumatera Barat 42,832 685,821 201,698 224,999 10,951 118,109 

Riau 39,129 738,902 13,552 196,263 8,003 106,002 

Jambi 24,458 419,898 9,105 115,314 1,651 24,387 

Sumatera Selatan 53,588 963,782 13,970 317,458 14,450 179,445 

Bengkulu 12,988 238,432 5,847 85,367 3,481 42,897 

Lampung 53,069 1,034,354 18,886 315,441 11,196 117,147 

Kep. Bangka 

Belitung 

8,272 148,202 2,689 43,354 1,399 20,048 

Kepulauan Riau 9,501 164,536 3,761 57,851 1,651 24,387 

DKI Jakarta 36,063 841,897 23,331 383,321 15,700 193,311 

Jawa Barat 198,607 4,570,905 80,431 1,485,479 37,686 527,286 

Jawa Tengah 192,910 3,406,414 73,726 1,292,350 29,447 295,730 

DI Yogyakarta 21,018 300,889 12,071 133,706 5,890 51,551 

Jawa Timur 202,799 3,285,901 86,107 1,218,905 38,248 471,793 
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Banten 54,020 1,275,000 22,391 369,257 10,365 138,969 

Bali 24,056 420,298 12,235 172,864 7,288 76,770 

Nusa Tenggara 

Barat 

33,416 568,420 13,087 165,885 7,149 92,056 

Nusa Tenggara 

Timur 

40,649 796,671 14,629 224,933 7,811 105,221 

Kalimantan Barat 36,594 660,115 12,092 193,659 6,475 82,929 

Kalimantan Tengah 19,298 322,848 6,178 83,028 3,352 43,760 

Kalimantan Selatan 29,003 411418 7891 107735 4085 46835 

Kalimantan Timur 23,629 436,969 9,584 145,951 5,225 63,464 

Sulawesi Utara 18,828 179,115 8,467 114,521 4,418 50,152 

Sulawesi Tengah 23,032 367,683 8,046 96,166   

Sulawesi Selatan 69,007 1,036,846 26,078 344,065 3,841 52,581 

Sulawesi Tenggara 22,689 348,984 9,417 114,189 5,745 65,405 

Gorontalo 8,528 162,007 3,335 44,217 1,390 17,881 

Sulawesi Barat 11,883 180,273 3,757 49,820 1,582 19,111 

Maluku 14,778 262,136 6,670 87,948 4,291 56,060 

Maluku Utara 8,092 169,895 3,223 47,691 2,390 27,614 

Papua Barat 5,478 123,198 2,410 35,628 1,420 18,665 

Papua 12,333 325,766 5,920 98,490 3,302 41,214 

Total 1,487,126 27,288,91

8 

783,352 9,254,766 298,077 3,639,082 
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The government of Indonesia sets teachers competency standards consisting of 

pedagogical competence, personal competence, social competence, and professional competence. 

Primary and secondary teachers are required to utilize ICT both for self improvement purposes 

and teaching purposes. In addition, the law also mandates teachers to actively incorporate ICT 

for communication purposes such as using email and other technologies (Sudibyo, 2007). To 

pass certification, teachers have to meet the requirements of the competency standard.   

ICT professional development for teachers is a crucial agenda to successfully integrate 

ICT in education. The Ministry of National Education and Culture has not initiated extensive 

programs on ICT professional development for teachers. SEAMEO (2010) notes that Indonesia 

is still at the applying stage. It means that although there have been ICT training offerings, the 

initiatives are not well managed and well distributed to schools across the country. Furthermore, 

the content of ICT professional development for teachers in Indonesia is focused only on basic 

ICT skills such as basic computer operation, Internet, and word processing.   In addition, there 

were only less than one percent of teachers in big cities who received ICT professional 

development from Ministry of National Education and Culture.  

Non governmental agencies such as US Aid, Australian Aid, and Intel Education have 

helped the Ministry of National Education and Culture to carry out professional development for 

teachers. US Aid, through an Education Development Center, managed large scale ICT 

professional development for six provinces in Indonesia. Selected school teachers were trained in 

Web 2.0 tools for teaching such as using Flick, Wiki, and Diigo (Burns, 2010). In addition, Intel 

Education, in cooperation with the government, has been training teachers to integrate ICT in 

their teaching. Intel Education provides online training materials, through Intel Teach Element 



47 

 

website where teachers can access interactive online training such as project-based learning with 

ICT. Upon the completion, teachers will receive a certificate of completion. 

Curriculum, Instruction, and Evaluation  

This section discusses the relationship between ICT and curriculum, instruction, and 

evaluation in Indonesia. With regard to curriculum, instruction, and evaluation and ICT 

integration in education, Indonesia remains in the applying stage which still faces problems of 

infusing ICT in the curriculum, instruction, and evaluation process. In this case, ICT has not yet 

been fully integrated into curriculum, ICT is taught as a subject due to the absence of curriculum 

foundation for ICT integration in all subjects in schools. Many schools offer ICT subject for 

students to learn basic computing skills such as word processing and basic computer trouble-

shooting. In more advanced conditions, ICT is integrated to all subjects such as Mathematics, 

Science, and social studies to help teachers and students achieve a better learning process 

(SEAMEO, 2010).  

Sistem Pendidikan Nasional No 20 Tahun 2003 or National education System No. 20 

Year 2003, a blue print of the Indonesian educational system, has addressed the need of schools 

to keep up with ICT development in education that mandates that the national curriculum has to 

incorporate ICT in education. Additionally, the document also discusses ICT education as 

enablers of active and creative learning process for students. Thus, ICT needs to be addressed to 

develop students‟ competency in all school levels.  At the same time, the document provides a 

foundation to incorporate ICT competency for teachers to make sure that teachers are able to 

incorporate ICT in teaching. From this perspective, there is a systematic law and blue print of 

ICT integration in education in Indonesia. 
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83% primary and secondary schools in big cities have offered basic ICT subject. From 

801 schools, 99.09 % of schools teach Microsoft office, 15.87% Open Office, 36.16% graphic 

design, 14.37% basic programming, and 28.90% other skills such as basic video editing. 

Additionally, 79% of schools incorporate Internet technologies for assigning homework for 

students. For instance, students have to look up information related to particular subject being 

taught in classroom. For an advanced scenario, students may be asked to collaborate in a project 

using Internet mediated communication such as a Wiki and social media technologies. 

(KOMINFO, 2011).  

ICT Education Leadership 

Leadership in ICT integration includes leadership actions and artifacts that guide ICT 

integration at the national, district, and school levels. In terms of the national ICT education 

vision, Indonesia has already formulated a long term mission of ICT integration in education. In 

the 2010-2014 plans, the Ministry of National Education and Culture (2010) explains that ICT 

integration in education is an important effort to improve students‟ capacity to be competitive in 

this technological era. From this mission, the Ministry of National Education and Culture has 

created a nationwide program for some schools in Indonesia, such as the Schoolnet program, to 

build ICT infrastructure as well as soft skills training for teachers in schools. SEAMEO (2010) 

assessed that the national vision of ICT integration in education is still in the infusing stage 

which means that the government has started creating national vision and mission. However, the 

national ICT integration in education still faces challenges due to factors such as inadequate ICT 

infrastructure and a lack of teacher competency to integrate ICT in teaching. 

The Ministry of National Education and Culture frames ICT integration in education in 

four perspectives namely ICT as a learning source, ICT as learning media, ICT as a learning 
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facility, and ICT as a standard for human development capacity (M Nuh, 2010). However, the 

national ICT vision has not been translated into actionable national and school ICT plans such as 

National Educational Technology Standards for Students (NETS) for teachers, students, and 

administrators. In a nationwide plan, Texas Long Range Plan for Technology (LRPT) and school 

level School Technology and Readiness a Teacher Tool for Planning and Self-Assessing (STAR) 

are the example of actionable plan of ICT integration in national and school levels.  

To create a successful ICT integration atmosphere in schools, school leaders have to have 

leadership skills to lead school community to integrate ICT. Thus, professional development for 

school leaders is crucial to create visionary school leadership for ICT integration. SEAMEO 

notes that the only countries in South East Asia that provide a professional development for 

school leaders are Brunei Darussalam and Singapore. Ministry of Education in Singapore 

provides consultancy teams who have specialties in ICT in education planning and training 

school who help leaders to implement BY(i)TES, a open portal for schools and self assessment 

tools to monitor ICT implementation in schools (SEAMEO, 2010).  

School leader standards that are regulated by the Ministry of Education and Culture 

Decree No. 13 Year 2007 require leaders to have five competencies; personality competency, 

managerial competency, entrepreneurship competency, supervision competency, and social 

competency.  On the managerial competency, the law requires school leaders to utilize ICT in 

teaching and learning processes (Yusuf, 2007). However, there are no further explanations as to 

how school leaders need to plan school-wide ICT integration in the document. Using the five 

school leader competency, the Ministry of Education and Culture conducted school leaders‟ 

survey in 2008. A nationwide survey yielded a result that 70% school leaders in Indonesia lack 

the needed competencies. The lack of competency of school leader is influenced by poor 
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selection process and an absence of professional development for school leaders (TEMPO, 

2008).  

The Gaps of ICT Education in Primary and Secondary Education in Indonesia 

The analysis for this study was intended to identify and bridge the gaps of ICT 

integration in primary and secondary education in Indonesia. The analysis results were 

developed into four themes of ICT education gaps: ICT Infrastructure, teacher capacity and 

professional development, curriculum, instruction, and evaluation, and ICT education leadership. 

The themes emerged after reviewing the documents used for this study. The document analysis 

served to capture data about ICT integration gaps from recent reports, journals, and articles. 

Additionally, recommendations of ICT integration in primary and secondary education were 

presented in this section. 

ICT Infrastructure  

The issue of inadequate ICT infrastructure has been a long problem of ICT integration in 

education. A disparity ICT ownership between urban schools and rural schools is obvious based 

on the statistics from Ministry of Education and Culture and Ministry of Information and 

Communication.  Nationally, there were 16.38% schools did not have desktop computers. A 

recent study of computer ownership of schools in big cities reported that 98% schools own 

computers.  Insufficient ICT infrastructure is also shown from the study of Internet availability 

that there were 20.8% elementary schools, 30% middle schools, and 46% high schools that had 

an Internet connection in 2011 (Kominfo, 2011).  

From this perspective, there is a gap in adequate national ICT infrastructure in primary 

and secondary education. The absence of a national standard of ICT infrastructures in primary 

and secondary education has caused a gap of inadequate ICT facilities in schools. The national 
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standard of ICT infrastructures is important to make sure that there is no disparity in terms of 

access to hardware and software between schools. The gap between developed and 

underdeveloped schools needs to be addressed. An equal ICT integration in education will not 

happen without addressing the gap of ICT infrastructure between developed and underdeveloped 

areas. In addition, National government and non governmental agencies should work together in 

investing equal ICT infrastructure in all schools in Indonesia rather than working in separate 

programs that might only benefit a few schools in Indonesia.  

The gap of national budget management appears from Indonesian educational system. 

Currently, Indonesian education has 20% of the annual national budget which is considered to be 

high educational budget. Singapore successfully allocates 20% of national budget to infuse ICT 

in education which leads Singapore to be one of the best educations in the world based on PISA 

(Programme for International Student Assessment) (OECD, 2009). Thus, the key for the 

Indonesian government is to carefully manage the budget spending. Adequate planning and 

research are needed to survey current ICT infrastructures to examine which schools need to be 

equipped with ICT infrastructures. 

There is also an ICT infrastructure policy gap in primary and secondary education in 

Indonesia. The Ministry of National Education and Culture Decree No. 24 Year 2007 has 

mandated that schools must have at least one computer along with printer and DVD/CD player. 

In the 21
st
 century classrooms, teachers, and students should be equipped with adequate ICT 

infrastructure such as a number of computers with Internet access in all schools. It is difficult to 

create a good ICT education programs with only one computer in every school. Therefore, a 

larger investment in ICT equipment is needed to make ICT integration happen in Indonesian 

schools. The 20% education budget that is allocated to education in Indonesia has to be enough 
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to equip school with adequate ICT facilities. There is a need of a law that necessitates 

government to invest on adequate ICT facilities in schools. 

Amid inadequate Internet cable technologies in schools, wireless technologies offer 

Internet access for Indonesian citizens, including students. Internet providers such as Telkomsel, 

Indosat, and Telkom provide Internet access in Indonesia regardless the locations. An 

inexpensive Internet plan and ubiquitous mobile phones contributes to the increasing Internet 

access in Indonesia which reached at 45% of Indonesian population in 2011. This fact can help 

addressing the scarcity of Internet infrastructure in schools by integrating the use of mobile 

technologies in teaching. UNESCO (2012) has indicated that the high penetration of mobile 

phones in Indonesia can be an excellent opportunity for ICT integration in teaching and learning. 

Mobile learning or M-learning is a learning process that is facilitated by the use of mobile 

devices such as mobile phones and tablet computers. Mobile devices allow students and teachers 

to use learning applications and Web 2.0 applications to support teaching and learning process. 

Studies have proven that mobile learning can improve learning access that may help improve 

learning outcomes for students (Valk, Rashid, & Elder, 2010; Ally, 2009). There a number of 

interactive learning activities using mobile devices. Hayo (2010) discusses about twenty ideas 

for using mobile phones in language classrooms. Teachers and students do not need to have 

additional software and special technical knowledge to incorporate mobile phone in learning 

process.  

The high user of social media among teenagers in Indonesia is also an opportunity for 

social media incorporation in teaching. Social media technologies can be a good learning 

environment for students if teachers are able to design interactive learning using social media 
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(Wagner, 2011). The larger number of 15-19 years old social media users, who are mostly 

students, makes strong online biographical availability in Indonesia. Biographical availability is 

a central predictor of a successful program such as integration of ICT in teaching. Mc Adam 

(1986) defines biographical availability as „the absence of personal constraints that may increase 

the costs and risks of participation‟‟. The table below shows the ranking of the sites in Indonesia 

which indicates that social media sites have high number users in Indonesia. The table is adopted 

from the Ministry of Information and Communication (Kominfo, 2011).  The data are based on 

the page views per month in 2010 and the ranking shows the most to the least visited sites in 

2010.  

Table 6 

Sites ranking in Indonesia in 2010 

Ranking Sites Categories 

1 Facebook Social media 

2 Google Search engine 

3 Blogger.com Blogs 

4 Yahoo News Portal 

5 Kaskus Community 

6 Youtube Video sharing 

7 Wordpress Blogs 

8 Detik.com News portal 

9 4.shared File sharing 

10 Twitter Social media 
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Instead of banning the uses of mobile phones in schools, school leaders and teachers 

should allow students to use mobile phones for learning activities. This raises a strategy called 

bring your own technology/ devices (BYOT/D) in which students bring their devices for learning 

activities. BYOT/D has been successfully implemented in some countries such as Australia and 

United States. For instance, last year Lake Travis school district in Texas began implementing 

BYOT/D strategy as a means to integrate social media in teaching. The successful pilot project 

of BYOT has triggered more than 35% schools in the district to participate in BYOT/D program. 

BYOT/D can be a solution to a lack of ICT facilities. In Lake Travis district, affluent families 

provide devices for children while low-income families can purchase or lease devices from 

particular vendors (School CIO, 2012). There are considerations of successful BYOT/D program 

such as exposing school leaders, teachers and parents to the BYOT/D pilot program and 

removing school policies that may hinder BYOT/D implementation. With more than 60% 15-19 

mobile phone penetration in 2010, schools in Indonesia have a great opportunity to implement 

BYOT/D program to alleviate shortage of ICT infrastructure. Furthermore, an equal distribution 

of mobile phone ownership in developed and underdeveloped regions will help Indonesia to 

solve the gap of ICT infrastructure access.  

Teacher Competency and Professional Development  

The finding from this study shows that there is a gap of teacher competency in primary 

and secondary education in Indonesia. The high number of teachers who did not graduate from 

teacher education university makes education process is difficult due to a lack of teaching 

competency. At the same time, a lack of teacher competency hinders ICT integration process in 

primary and secondary education in Indonesia. Although national government has initiated 

teacher certification program, the training content of certification program has not promoted ICT 
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use in teaching. Most of training content are subject specific skills such as Math and science for 

teachers.  

The second gap is a lack of teacher competency in ICT related skills. The limited access 

to ICT facilities has hindered primary and secondary education teachers to learn about ICT and 

ways to integrate ICT in teaching process. Literature in the area of ICT and teacher knowledge 

have suggested that in order to successfully integrate ICT in education, teachers need to have 

knowledge of pedagogy, subjects, and ICT. Bridging the gap of ICT related skills for both in-

service and pre-service teachers is a worth conducting for ICT integration process in Indonesian 

schools. 

Another gap is a lack of ICT professional development for teachers. PUSTEKKOM or a 

Center for Education Technology has not been able to train ICT integration in education for 

teachers in large scale program due to insufficient budget. Furthermore, there are only a few of 

non governmental agencies that have contributed to ICT professional development for teaching.  

As SEAMEO addressed that professional development of ICT integration is still ill managed in 

Indonesia. One of the reasons is because there is no national policy from the Ministry of National 

Education and Culture that regulates the professional development initiative for ICT integration. 

In addition to the lack of professional development, the approach of one size fits all 

professional development becomes a problem for ICT education in Indonesia. The complexity of 

school conditions with regard to ICT infrastructure and ICT skills necessitate a local type of 

professional development. Teachers from big cities schools may be taught about Web 2.0 

technologies for teaching because of Internet availability in the schools. However, such training 

is not appropriate for teachers who teach in rural areas. They may have computer labs in their 
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schools with no Internet connection. UNESCO has distributed a CD-ROM which contains a 

selection of free and open source software (FOSS) tools. The materials that are accessible 

without Internet connection can be good resources professional development for teachers in rural 

areas schools. Professional development programs should encourage teachers to use technology; 

even though in a very minimum condition. For instance, teachers can use one computer in 

classroom to teach science using jeopardy power point where teachers hand a wireless mouse for 

a student who want to answer the quiz. 

Teacher training in the ICT integration in classroom is really important for teachers. A 

school-based and continuous professional development program that includes the school‟s 

curriculum needs to be conducted to successfully integrate ICT in teaching. In addition, teachers, 

principals, technology supports, and administrators need to work together to design professional 

development that improves the use of ICT in teaching.  

Curriculum, Instruction, and Evaluation  

The presence of Indonesian educational system law that regulates ICT use in teaching has 

not driven ICT use in primary and secondary education in Indonesia. The lack of an actionable 

plan for ICT in education from the national educational system law creates a gap in the ICT 

integration process. Commonly, a country will create national standards of ICT in education, 

teacher and students standards of ICT in education. The standards provide guidance for teachers 

and students to integrate ICT in teaching. Unfortunately, the standards do not exist in the 

Indonesian educational system.  

The gap between actual ICT and preferred ICT implementation also emerges from the 

findings. In Indonesian schools, ICT in education is referred to teaching computer skills such as 
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word processing and designing graphics in Indonesian curriculum. ICT in education has to be 

defined not only as a teaching subject but also as efforts of integration of ICT into teaching and 

learning. The philosophy of ICT as tools to improve education process needs to be understood by 

policy makers, school leaders, administrators, and teachers to promote ICT integration in all 

subjects.  

Misalignment between ICT education and national evaluation also becomes a gap of ICT 

integration in education. Although the educational system is using decentralized system, the 

government uses centralized testing system. National examination in primary and secondary 

education in Indonesia has hindered ICT integration in schools. Ministry of Education and 

Culture conducts annual standardized testing for primary and secondary education. Thus, 

teachers tend to teach students to pass the tests. Commonly, teachers have students answer 

questions on a students‟ worksheet. In this situation, teachers will less likely to integrate ICT in 

teaching. 

Studies in the area of ICT in education and curriculum have recommended that the 

presence of national curriculum is crucial for ICT integration in education. In addition to national 

curriculum, school curriculum that is grounded on ICT education need to be created by school 

leaders, teachers, and administrators. School based ICT curriculum is based on school 

infrastructure and supports from school‟s stakeholders. This process will make ICT integration in 

education visible for all schools components and aligned with national ICT education curriculum 

(Tondeur et al., 2006; Karagiorgi & Charalambous, 2004). 
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ICT Education Leadership  

The leadership artifacts that can be found from document exploration are the mission of 

ICT integration in education from the Ministry of National Education and Culture and school 

leader competency standards. However, the two leadership artifacts are still ambiguous due to 

the absence of further explanation and actionable plans to promote leadership in ICT education. 

While research studies have recognized the importance of leadership of ICT integration, leaders 

in primary and secondary education in Indonesia have not responded to the issue of leadership in 

ICT education process.  

The gap of school leader competency appears from the finding. The high number of 

lacking needed competencies of school leaders reaching at 75% makes the ICT education 

process more challenging. School leaders are really important to initiate ICT integration school 

levels. In relation to this, a professional development program for school leaders needs to be 

conducted. School principals play an important role in ICT integration process as they have to 

create manage policies in school levels in term of budgeting and creating visions of ICT 

integration in school contexts. School leaders have to actively communicate with districts leaders 

to align their leadership with districts educational plans. 

Another gap that emerges from this study is the absence of support from administrators 

and technology support in schools. Research has emphasized the importance of support in ICT 

integration process. Teachers may experience difficult in planning and implementing ICT 

integration such as having technical problems during the use of computer labs. In this situation, 

the technical support is needed to help teachers resolve the problem. Another support may be 

needed during planning and choosing which media to use during teaching; therefore, school 

instructional designers have to work with teachers to plan ICT integration in teaching. 
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Unfortunately, technology team support is missing in Indonesian primary and secondary ICT 

integration in education.  In a typical primary and secondary education, the support that schools 

have is ICT specialist who is dealing with ICT installations and troubleshooting. The high 

workload of ICT specialists make it difficult for them to help teachers.  
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Chapter 5: Discussion and Recommendation 

This chapter discusses the results of the study and the implications and recommendations 

for future practice and research. The discussion section begins with the state of ICT integration 

in primary and secondary education in Indonesia. In addition, a general analysis of ICT 

integration in primary and secondary education from an ecological point of view is also 

presented in this section. Finally, the recommendations on future ICT integration are discussed to 

help better Integrate ICT in primary and secondary education in Indonesia. 

Discussion 

The complexity of ICT integration in primary and secondary education in Indonesia 

poses significant challenges to the ICT education in Indonesian schools. The findings derived 

from reports, journal, and other documents indicate that there are complex problem of ICT 

integration in education, namely infrastructure gaps, professional development gaps, national 

curriculum gaps and leadership gaps in ICT education. An ambiguous national policy on ICT 

integration in education has not driven national educational reform efforts to promote the use of 

ICT in teaching and learning. This table shows the state of ICT integration in education primary 

and secondary schools in Indonesia.  

Table 7 

State of ICT integration in primary and secondary education in Indonesia 

Categories National Level School Level 

ICT education Policy National vision focuses on 

ICT use in education to 

enhance teaching and learning 

There is no ICT educational 

policy in school level. 



61 

 

process. 

ICT Education 

Standards 

There are no national or 

adopted ICT educational 

standards. 

There are no national or adopted 

ICT educational standards at the 

school level. 

ICT infrastructure Limited national funding of 

ICT infrastructure due to the 

lack of planning and 

regulation. However, 

ubiquitous access to mobile 

phones and inexpensive 

Internet access can help 

bridge shortage of ICT 

infrastructure.  

There is a gap between schools in 

big cities and rural areas in terms 

of ICT infrastructure.  

Professional 

Development 

Limited national professional 

development programs 

conducted by the government 

or other agencies. 

There is limited school-based 

professional development of ICT 

integration in education. 

Aligned National 

Curriculum 

National curriculum has not 

incorporated ICT education in 

teaching. 

School based curriculum has not 

incorporated ICT education in 

teaching. 

Leadership in ICT 

integration 

Limited leadership artifacts in 

ICT integration in education. 

School principal competencies 

have included ICT in education; 

however, there are no clear 
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actionable plans for leaders to 

integrate ICT education in 

teaching.  

 

Based on the ecology framework, ICT education in primary and secondary education in 

Indonesia faces complex barriers. The Ministry of National Educational and Culture that 

represent a macrosystem has not initiated systematic efforts for ICT integration in schools. In 

addition, the efforts from school levels as microsystem have not extensively incorporated ICT 

education into teaching and learning. The reasons are because of the lack of school infrastructure 

and professional development that play important roles as exosystems. Other factors such as 

school technology support, administrator‟s support, and other factors are also lacking for ICT 

integration efforts in Indonesian schools. However, there is an excellent opportunity for 

leapfrogging in term of ICT integration in schools by incorporating mobile phones in learning 

due to the ubiquity of mobile phones among young students in Indonesia. Lessons learned from 

other developing countries that have successfully implemented mobile phones for educational 

initiatives should be considered for ICT integration in Indonesian education. 

Recommendation 

Based on the findings from this study, the researcher proposes the following 

recommendations for ICT integration in primary and secondary education in Indonesia. First, 

Indonesian government, through, the Ministry of National Education and Culture, has to create 

an actionable national vision of ICT integration for primary and secondary education. In addition 

to a national vision, ICT education competency standards for teachers, students, administrators, 

and school leaders need to be created. Second, the Ministry of National Education and Culture 
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has to make sure that the national curriculum is aligned with the goals of ICT integration in 

education. Curriculum reform that incorporates 21
st
 century skills is a necessity for Indonesian 

education to be able to keep up with rapid changes in this technology-based world. Third, the 

government needs to develop cooperative agreement with non government agencies, companies, 

and other international organizations to promote the ICT infrastructures as well as professional 

development for teachers. Fourth, the fact that mobile phone and Internet access from mobile 

phones is ubiquitous, the Ministry of National Education needs to create a national model of ICT 

integration using mobile phones. Lessons learned from other countries that have already 

implemented mobile phones to improve education quality should be studied. Therefore, high 

quality ICT integration by incorporating mobile phones can be implemented in schools. Fifth, the 

Ministry of Education and Culture needs to develop leadership of ICT integration in schools by 

creating policies that help school leaders, teachers, and administrators to promote uses of ICT 

integration in teaching. 

Conclusion 

ICT integration in education requires multifaceted efforts at the national, district, and 

school levels. Although there have been initiatives for ICT integration in education, primary and 

secondary schools in Indonesia still face significant challenged in ICT integration in learning. 

The absence of ICT national standards, ICT financial policies, and the lack of professional 

development and ICT leadership create barriers for ICT integration in Indonesian schools. The 

ecological framework used in this study suggests that ICT integration in education will require 

understanding the multiple relationships between different levels of human resources represented 

by national policy makers, district leaders, and school stakeholders. In addition to human 
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resources, artifacts such as ICT curriculum, visions of ICT integration in education, and ICT 

professional development influence the successful efforts of ICT integration in education.  
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Appendix A: Definitions of Terms 

ICT Integration in education: ICT integration in education is the incorporation of Information, 

communication, and technologies to support teaching and learning activities. 

Ministry of National Education and Culture: Ministry of National Education and Culture is the 

government ministry that is responsible for managing educational system in Indonesia. 

Pusat Teknologi Informasi dan Komunikasi Pendidikan (PUSTEKKOM): PUSTEKKOM or 

Center for Education and Technology is a unit under Ministry of National Education and Culture 

that manages ICT integration in Indonesian education from primary to university level.  

Professional Development: Professional development includes formal or informal programs 

provided for teachers to enhance their skills related to teaching.  

Primary School: Schools that provide education for children in grades 1 to 6. 

Secondary Schools: Schools that consists of students in grades 7-11 and grades 7- 13.    
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