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Abstract 

ICT makes education more accessible and opens up a wide range of possibilities by improving 

students' and teachers' skills, experience, and knowledge. It enhances teaching by introducing 

more effective teaching and learning methods. Though ICT has the potential to significantly 

improve the educational system, developing countries like Bangladesh are being deprived of the 

benefits due to various co-related barriers. Identifying the barriers that are preventing the use of 

ICT in the educational system may help educators overcome these obstacles and become 

successful technology adaptors in the future. This paper seeks to identify the factors that influence 

educators’ decisions regarding ICT integration in mathematics teaching through a comprehensive 

review of the literature that has been conducted globally. Findings indicated that there are so many 

teachers' and institutions' related barriers that are influencing the successful ICT integration in 

mathematics teaching. Collaborative work between teachers, educators, and organizations; 

motivation; appropriate training for enhancing teacher confidence, competence, knowledge, and 

skills; increasing resource accessibility at the school level; and adequate funding are needed to 

overcome the barriers to successful ICT integration. A proper government initiative is also 

required to overcome these barriers. Finally, this article provides suggestions for minimizing these 

barriers and maximizing the positive impact of using ICT in education. 
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1. Introduction 

Education plays a vital role in the overall development of a country, and this development 

depends on the effective use of technology in the age of information and technology. Information and 

communication technology (ICT) has proven to be an effective teaching tool for significant changes in 

the teaching and learning process (Sultana and Haque, 2018). The Government of Bangladesh (GoB) 

has taken steps to integrate ICT into the educational system, and schools are working to integrate ICT 

into various subjects. But it is difficult to integrate ICT into education due to some barriers, and 

successful ICT integration is possible only if the barriers are overcome. 

 



Islam and Jahan (2020): Barriers and ways to overcome in integration of Information and Communication 
Technology in Teaching mathematics at secondary schools of Bangladesh: A Review 
 

Page | 72  

 

1.1 Background of the Study 

Mathematics is a non-literacy course, and the teaching-learning process in mathematics education 

faces some challenges due to a lack of infrastructure and qualified teachers. Studies have revealed that 

technology can have an impact on mathematics teaching and learning processes, such as how the 

computer aids in the acquisition of cognitive skills (Papert, 1980) and the use of computers to improve 

student learning (Schoenfield, 1987). Technology is also important because it has the potential to 

influence teaching-learning and curriculum reform. Nowadays, technology isn’t just about instruments 

and machines; it also has an impact on processes and systems, on society, and on individual thinking 

(Safdar et. al., 2011). 

In both developed and developing countries, ICT has made significant progress in the field of 

education (UNESCO, 2014). ICT has also changed the roles of teachers and students in the teaching-

learning process. Through the use of ICT in education, the role of students and teachers in the teaching-

learning process, teaching methods, and education system can be modernized (Amuko et al., 2015). 

The teaching and learning approach have changed dramatically as a result of the integration and 

powerful combination of ICT with the teaching and learning process (Peeraer and Petegem, 2011). The 

use of ICT is effective in developed countries, but it is ineffective in developing countries like 

Bangladesh due to high costs, limited assets, and insufficient infrastructure (Parvin, 2013). 

The Government of Bangladesh has taken a number of high-level initiatives to introduce ICT into 

all sectors of the country. The most recent education policy 2010 thought up of a diagram of ICT 

integration in education. The United Nations Development Program and the United States Agency for 

International Development, in collaboration with the Ministry of Education (MoE) and the British 

Council have supported the Access to Information (a2i) program, which created an online platform 

called the ‘teacher’s portal’ (TP) for all levels of teachers. Teachers can find multimedia content from 

this portal to help them promote their teaching using easily accessible visual tools. Furthermore, 

through this platform, teachers can share ideas and material (a2i, 2017). Many secondary schools have 

multimedia classrooms with computers and projectors for teaching various subjects. This is an excellent 

tool for illustrating subjects where scientific labs and illustrated textbooks are lacking. Bangladesh 

intends to build computer labs in all of its schools, with the multimedia classroom serving as the first 

step (Parvin, 2013). 

Though there is a lot of scope for ICT integration in mathematics teaching, variables such as time 

management, infrastructure, support, and training have linked poor performance to school problems 

that affect ICT integration. Studies revealed that a variety of challenges have been identified to integrate 

ICT in Bangladesh’s education sector. They also tried to uncover the current challenges for extending 

education through the use of ICTs (Parvin, 2013; Khan et al., 2012). To overcome the challenges, the 

purpose of this study is stated as below. 

1.2 Purpose of the Study 

Mathematics is a compulsory subject in secondary school. Schools usually pay special attention to 

this subject because many students are afraid of mathematics; they find it boring, complex, and 

uninteresting; and they do not enjoy the teaching techniques of mathematics teachers. It can happen for 

a number of reasons, like large classes, lack of teaching resources, lack of teaching technique, and lack 

of the teachers’ pedagogical knowledge. Though the GoB has taken steps to improve the quality of 

education by integrating ICT in secondary schools, this initiative has yet to be implemented 

successfully due to a variety of factors, including school readiness to use ICT-based teaching, lack of 

adequate infrastructure, student and teacher belief, attitude, knowledge, experience, and a lack of ICT 

training. For teachers and educators, identifying and overcoming the fundamental barriers to technology 

adoption may help them become successful technology users (Bingimlas, 2009). The main purpose of 

this study is to present the perceived barriers to ICT integration in mathematics teaching by reviewing a 

significant part of the available literature associated with teachers' integration of ICT into their teaching 
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and making some suggestions and recommendations to overcome the situation. 

1.3 Significance of the Study 

In comparison to the conventional teaching method, the integration of ICT as a teaching strategy 

may be more effective in mathematics teaching. This point of view is also reflected in Clause 12 of the 

National Education Policy 2010, which states: 

“To attach substantial importance to information and communication technology (ICT) 

along with math, science, and English in order to build up a digital Bangladesh based on 

knowledge-orientation and cultivation of ICT”.  

So, including ICT in mathematics teaching will add value as the GoB emphasizes the use of ICT 

in teaching-learning activities. A government project called a2i is using ICT-based teaching materials to 

improve secondary teachers' quality and prepare them to deal with rapid global change.  

This study aims to identify some new dimensions and may have some policy implications for 

improving mathematics teaching practice in secondary schools that could be important for teachers, 

learners, administrators, educational planners, policy-makers, and also for society at large. In addition, 

this study will provide information regarding the significance of ICT integration into mathematics 

teaching and learning situations for mathematics teachers. It can also draw the attention of mathematics 

researchers, academicians, and policy-makers who are working at the secondary level of education. 

1.4 Objective of this study 

The objective of this study is to identify the barriers to integrating ICT in mathematics teaching in 

secondary schools and make some suggestion and recommendation to overcome these obstacles. 

2. Methods 

In this paper, the information presented is based on secondary data. Secondary data has been 

collected from journals, articles, books, newspapers, reports, and internet sources. This paper does 

a meta-analysis of the literature to show the perceived barriers to integrating technology in math 

education that have been pointed out by these studies.  

3. The Role of Technology in Mathematics Teaching and its Effects  

There were various methods of using technology in the classroom. To ensure efficient 

teaching, choosing suitable technology in a classroom is crucial. Using teaching software to learn 

about a subject, the Internet, and multimedia skills in a school, as well as teaching students how to 

use graphics and audio-visual systems, are all examples of how technology can be used well in a 

school.  

3.1 Technology Used in Mathematics Teaching 

Teachers' conviction about mathematics could influence how the teaching situation is 

inculcated or structured. Teachers also advocate for the use of technology. According to Kynigos 

and Argyris (2004), based on their beliefs regarding the use of technology in the classroom, a 

number of issues exist in the learning environment. Li (2007) drew attention to the divergent 

beliefs held by teachers and students. Students needed to be able to learn in a more effective, 

productive, and enjoyable manner, which suggests that technology should help weak students gain 

confidence. Despite what might be expected, the teachers had various assessments on the 

utilization of technology in teaching weak students. Expected technology and the use of 

exploratory software have played an important role in the mathematical movement that is taking 

place in the classroom (Kynigos and Argyris, 2004).  

Mathematics teachers also struggle with issues stemming from the use of computers in the 

classroom. Manoucherhi (1999) said that using computers in the classroom to teach math is hard 
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because teachers don't have enough experience, they can't find the right educational software, they 

don't have enough professional training, and they don't have enough professional support. 

Teachers are dissatisfied with the acceptance of computers in classrooms due to a lack of 

professional development in technology. To address this question, several authors share their 

perspectives on various types of professional development training in technology use. These are 

formal training courses that focus on technology (Swan and Dixon, 2006), training on how to 

teach with technology (Sorkin et al., 2004), and lesson planning to incorporate technology into 

mathematics, which affects how participants see technological resources and ways to teach 

mathematics (Hardy, 2008). 

Some educators consider the advantages and requirements of teaching with technology. Heid 

et al. (2013) summarize various variables that affect the teacher’s technology selection and use in 

mathematical teaching. The lack of reasonableness of the technologies typically used to teach 

mathematics has valuable suggestions since the seemingly favorable conditions of this technology 

may not be accessible to all students in the same way (Pierce and Ball, 2009). Kieran et al. (2012) 

looked into how affordances and constraints are inherently fair when it comes to classroom assets. 

Two complementary framework models, Pedagogical Technology Knowledge (PTK) (Hong 

and Thomas, 2006; Thomas and Hong, 2005) and Technological Pedagogical Content Knowledge 

(TPACK) (Mishra and Koehler, 2006; Koehler and Mishra, 2009), can influence teachers' use of 

technology and provide an indicator of teacher readiness to implement technology. PTK includes 

the concepts, conventions, and methods necessary for teaching mathematics through the use of 

technology. It requires a capable client of technology. In addition, it is expected to comprehend the 

standards and strategies required to fabricate didactical circumstances for mathematical learning 

through technology. As indicated by Koehler and Mishra, TPACK is close to the fluency of 

information technology and innovative learning. Teachers must be broadly aware of information 

technology so that they can apply it effectively at work. It’s also required to perceive when 

technology can help or hinder the accomplishment of an objective. 

3.2 ICT and Teacher Professional Development  

According to Bennison and Goos (2010), professional development has had a significant 

impact on the use of technology in mathematics classrooms. In this manner, the following 

perspectives must be considered: issues of technology access in education, advancing and 

improving teachers’ technological knowledge (in light of PTK or TPACK), and assisting teachers 

in expanding their commitment through instrumental arrangements. According to Trigueros and 

Lozano (2011), working groups are an important element that constitutes a fundamental 

component in PD programs both inside and outside schools. As part of a group, it shares and 

thinks about its content, pedagogy, technology, and planning, and it looks into how to plan and 

teach with technology in the classroom, which could be very helpful for teachers’ confidence 

(Goos and Bennison, 2008). The collaborative efforts of teachers help to improve resources, 

practices and knowledge (Hoyles et al., 2010). In this context, an online association of the teachers 

in France which aimed at designing and sharing digital resources is by all accounts in accordance 

with this proposition.  

3.3 Technology Use in Mathematics learning: Students Perspective  

Technology offers enormous possibilities to improve teaching in the classroom when it is 

used as teaching instruments. A number of reviews discussed the advantages of ICT regarding 

students' learning in mathematics. These reviews have suggested that digital technology has 

positive outcomes. Hoyles and Noss (2003) recognize two categories of digital techniques, namely 

programmable software and interactive instruments, with respect to the receptivity and teaching 

conditions of schools. It is also noticeable that students have a strong interest in online activities, 

and the teachers' primary focus is on determining how the students make use of the various 
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products (van de Sande, 2011). Research reveals that technology has the chance to investigate 

representations and associations, with students discovering designs, making connections and 

making simplifications (Hong and Thomas, 2001). 

Technology can take on a task in the conception of mathematical models, which can 

encourage the adaptation of the interactions between student to student and student to teacher and 

can possibly intervene in community ways to deal with mathematical inquiry (Geiger, et. al., 

2010). Forster and Taylor (2003) opined that student and teacher interactions can be intervened 

upon by technology. Desirable learning outcomes with the use of technology depend on teachers’ 

methods of inquiry and the collaboration of students (Forster and Taylor, 2003). 

4. Barrier to ICT Integration in Mathematics Teaching 

The process of integrating information and communications technology (ICT) into classroom 

instruction and student learning is a complicated one that is prone to a variety of challenges. These 

challenges are often referred to as “barriers.” Ertmer (1999) divided the barriers into two types: 

extrinsic or first-order barriers, and intrinsic or second-order barriers. The extrinsic barriers are 

defined as a lack of time, support, resources, and training, and the intrinsic barriers are attitudes, 

beliefs, practices, and resistance to change. Pelgrum (2001) classifies the barriers as material 

barriers, i.e., lack of actual or physical equipment, and nonmaterial barriers, i.e., lack of 

knowledge, confidence, or time. On the other hand, Balanskat et al. (2006) stated that barriers to 

the implementation of ICT can be broken down into two categories: the micro-level barriers that 

are related to teachers’ attitudes and approaches to ICT, and the meso-level barriers that are 

institutional. In addition to that, they incorporated a third category that he referred to as the macro-

level barrier, which outlined the comprehensive educational system. Studies investigate that 

barriers to integrating ICT in mathematics teaching are at the level of teachers, educational 

institutions, or the system. This paper focuses on teacher-level, institutional-level, and system-

level barriers that hinder ICT integration in mathematics teaching at secondary schools. 

4.1 Teachers Level Barriers 

4.1.1 Teachers Attitudes and Beliefs about ICT 

Teachers’ attitudes and beliefs about ICT are very important for the successful integration of 

ICT in mathematics teaching. Teachers who have a positive attitude can learn the skills necessary 

for integrating ICT more quickly and with less effort (Parvin 2013). If the teachers have a negative 

attitude and believe in the implementation of new technologies and would rather maintain the 

traditional method of teaching, then the integration will be hampered (Mou 2016). Thus, teachers 

will feel comfortable using ICT in the classroom if their attitude towards using ICT in the 

classroom can be improved. These attitudes are developed when teachers have a sufficient level of 

comfort with technology and are knowledgeable about the ways in which it can be used (Afshari 

et. al. 2009). 

4.1.2 Teachers’ Knowledge and Skill 

The knowledge and skills of teachers are important to the achievement of educational 

innovations (Pelgrum, 2001). One of the major obstructions to the use of ICT in education in both 

developed and developing countries is a lack of knowledge and skills among teachers (Pelgrum, 

2001; Mamun, & Tapan, 2009). Teachers who are skilled and knowledgeable about technology 

can integrate ICT into their pedagogy in a meaningful way (Mingaine, 2013). Unfortunately, there 

aren't enough qualified teachers in Bangladesh, and most teachers are afraid to use technology in 

the classroom because they don't know how to use it (Khan et al., 2012). 
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4.1.3 Teachers’ Lack of Confidence 

According to several studies, one barrier that prevents teachers from using ICT in their 

classroom is a lack of confidence. On the other hand, teachers who confidently use technology in 

their classrooms, recognize the value of ICT. Beggs (2000) stated that teachers’ lack of confidence 

was caused by “fear of failure.” Balanskat et al. (2006) discovered that teachers’ limited ICT 

knowledge causes them to be anxious about using ICT in the classroom and thus lack confidence 

in doing so. Similarly, Becta (2004) stated that “many teachers who do not consider themselves to 

be well skilled in using ICT feel anxious about using it in front of a class of children who may 

know more than they do” (p. 7). Osborne and Hennessy (2003) and Balanskat et al. (2006) stated 

that teachers’ lack of confidence and experience with technology makes them less likely to use 

ICT in the classroom.  

4.1.4 Teachers’ Lack of Competence 

Related to teacher confidence, teachers’ competence is another barrier to integrating ICT in 

pedagogical practice (Becta, 2004). Research has shown that the level of this barrier differs from 

country to country. According to the research report, teachers’ lack of technical competence has 

been identified as a major barrier to their acceptance and implementation of ICT in developing 

countries (Pelgrim, 2001; Al-Oteawi, 2002). 

4.2 Institutional Level Barriers 

4.2.1 Lack of ICT infrastructure and Resources 

Bangladesh is one of the developing nations that lacks the necessary infrastructure and 

resources to integrate ICT into education. In order to make efficient use of ICT, it is necessary to 

have access to the necessary hardware and software, appropriate maintenance for those machines, 

an uninterrupted power supply, and other accessories. The availability of a reliable electricity 

supply is crucial for the development of a country's ICT infrastructure. Though in the urban areas 

of Bangladesh there is sufficient electricity supply, most of the rural areas in Bangladesh do not 

have electricity and therefore one cannot even run a computer in the first place (Khan et al., 2012). 

In addition, ICT requires the use of current hardware and software. According to Gulbahar (2007), 

using current hardware and software resources is a key feature of technology diffusion, but it's a 

rare phenomenon in educational institutions. A high-speed internet connection is another 

prerequisite for integrating ICT into the teaching-learning situation. But unfortunately, internet 

access is very poor (Khan et al., 2012). 

4.2.2 Lack of Accessibility 

Multiple research studies indicate that a lack of access to resources, including home access, 

is an additional complex barrier that discourages teachers from integrating ICT into education, 

especially mathematics education. Barriers to teachers’ access to new technologies are numerous 

and vary by country. Insufficient computers, peripherals, software, and simultaneous internet 

access were among the barriers. Toprakci (2006) discovered that a lack of computers, old or slow 

ICT systems, and a lack of educational software in the school were all barriers to successful ICT 

integration into science education. According to Gomes (2005), barriers include a lack of 

appropriate infrastructure and appropriate material resources. The majority of teachers agreed that 

there were insufficient ICT resources in the school and insufficient time to review software that 

prevents teachers from using ICT (Cox et al., 1999). Osborne and Hennessy (2003) revealed that, 

teachers’ motivation to use ICT in the classroom was influenced by their lack of access to 

hardware and software resources. 
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4.2.3 Lack of Time 

Teachers in Bangladesh are already overburdened due to a teacher shortage and heavy 

workload. Some institutions have already implemented two shifts without adding additional 

teachers. As a result of conducting classes in both shifts, teachers' teaching loads have increased. 

In addition, the majority of teachers have administrative responsibilities. So, teachers do not have 

enough time to design, develop, and integrate technology into the teaching and learning 

environment (Khan et al., 2012; Parvin, 2013). Teachers need time to learn how to use the 

hardware and software, time to plan, and time to collaborate with other teachers. 

4.2.4 Lack of effective Training 

Lack of effective training is the barrier mentioned most frequently in the literature. 

According to Becta (2004), training is a complicated issue because there are many things that need 

to be taken into account to make sure it works. There was time for training, including pedagogical 

training, training in skills, and training in how to use ICT. It is critical to provide pedagogical 

training for teachers rather than simply teach them how to use ICT tools (Becta, 2004). If teachers 

are to be convinced of the value of using ICT in their teaching, Cox et al. (1999) argue that their 

training should focus on pedagogical issues. Cox et al. (1999) found that even after attending ICT 

professional development courses, teachers still didn't know how to use ICT in their classrooms; 

instead, they only knew how to run a computer and set up a printer. This is because the courses 

only focused on teachers learning basic ICT skills and did not often teach teachers how to develop 

the pedagogical aspects of ICT, according to them. In line with the findings of Cox et al. (1999), 

Balanskat et al. (2006) found that insufficient teacher training is hindering teachers' use of ICT in 

the classroom and in lesson preparation. They claim that this is because training programs focus 

on the development of ICT skills rather than teachers’ pedagogical practices in relation to ICT. 

However, Becta (2004) believes that teachers should be trained in specific ICT skills in addition to 

pedagogical training. According to Newhouse (2002), teachers will need some initial training in 

order to develop appropriate skills, knowledge, and attitudes about the effective use of computers 

to support their students' learning. He argued that maintaining appropriate skills and knowledge 

also necessitates ongoing professional development.  

4.2.5 Insufficient Funds 

Many scholars propose that one of the reasons teachers do not use technology in their classes 

is a lack of funds to purchase the necessary hardware and software (Mumtaz, 2000). Effective 

integration of technology into educational systems necessitates substantial funding, which is 

difficult to manage in developing nations such as Bangladesh, where a large proportion of the 

population lives below the international poverty line (Khan et al., 2012). Hardware and software 

availability are the most important factors for the efficient and effective use of technology, and 

equal access to the resources by teachers, students, and administrative personnel is also essential 

(Parvin, 2013). Most developing countries, like Bangladesh, are poor and can't afford to pay these 

costs. 

5. Discussion and Recommendation 

ICT can expand educational access and allow for teaching to take place anywhere and at any 

time. ICT-based course materials can be accessed at any time of the day or week. There are 

multiple internet resources and information can be obtained through audio, videos, and multimedia 

presentations, so ICT-based teaching and learning materials cannot solely rely on printed 

materials. Students in an ICT-based classroom take an active role in their learning, are allowed to 

make any decision by the teachers, can collaborate with others, and more (Lu et al., 2010). Now 

the question is how ICT can contribute to enriching education by overcoming various obstacles or 
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barriers. It may seem that it is much easier to remove the barrier by resolving and reducing the 

causes of these obstacles. This requires appropriate action and necessary guidance. Educators, 

teachers, and the head of the institution need to work together in order to overcome any of the 

obstacles and remove the aforementioned barriers to effective ICT integration in teaching and 

learning. Necessary ICT resources, including hardware and software, must be made available to 

teachers in schools. Schools must work with teachers to provide adequate time for the 

implementation of new technologies in the classroom. In addition, schools have to provide 

technical support. Appropriate training courses in order to gain experience dealing with new 

devices, modern technologies, and new pedagogical and technological approaches should be 

offered, and schools should arrange this training course. 

Teachers also need motivation to engage themselves with ICT integration. They must be well 

prepared before entering the teaching profession. They should be willing to try out new teaching 

methods and new technology. Teachers should acquire self-organization skills that will help them 

to manage their classes while using ICT. Teachers’ technical and pedagogical knowledge is also 

important to successful ICT integration. Even with ICT, teachers can't teach content well in the 

classroom if the TPACK model hasn’t been properly put into place. 

Besides teachers and schools, steps taken by the government are also very important to 

overcome the barrier to successful ICT integration in teaching mathematics. The government of 

Bangladesh has taken several steps to improve education quality by providing ICT facilities in 

secondary schools. By Access to Information (a2i) government taken initiative to integrate ICT in 

education. “QuickWin” is one of the capacity development initiatives to introduce the Multimedia 

Classroom. The goal of the project is to give teachers enough confidence and improve their ability 

and skills to use technology in the classroom. Also, students are likely to enjoy class more, and 

this new way of learning will be different from the traditional methods (Mou, 2016). Effective 

integration of ICT in mathematics teaching is hampered by a number of constraining factors. This 

paper suggests the following recommendation for the successful integration of ICT in mathematics 

teaching. 

(a) Successful integration of ICT depends on teachers’ confidence. Motivation and proper 

knowledge increase confidence. The teachers should be motivated by schools to grow their 

confidence in successful ICT integration. 

(b) Comfortable use of technology is needed for the successful integration of ICT in 

education. Teachers must understand the value of using technology in education so that they can 

benefit their students and support meaningful learning. To be comfortable using technology, 

teachers need to avoid negative attitudes toward technology, and it is essential for increasing their 

technological skills. A positive attitude is developed when teachers are sufficiently comfortable 

with technology and are knowledgeable about its use (Khan et al., 2012). 

(c) In educational institutions in Bangladesh, effective use of ICT largely depends on 

teachers’ and principals’ knowledge and skills. In-depth professional development training is 

needed to fill the knowledge and skills gaps. In-service training for teachers and principals, as well 

as pre-service training for new teachers before they start teaching, is needed to help teachers and 

principals understand the important role of technology in education and how to prepare for and use 

ICT effectively. 

(d)  Lack of resources is the major barrier to integrating ICT into education in a developing 

country like Bangladesh. For effective implementation of ICT, stakeholders and school authorities 

must be provided with adequate facilities and resources. For effective implementation of ICT, 

stakeholders and school authorities must be provided with adequate facilities and resources.  

(e) For the effective integration of ICT in education, commitment must be required by 

teachers, students, guardians, administrators, and the community. For that reason, teachers, 

students, guardians, and administrators need to be aware of the importance of using technology to 

enhance students’ learning. It will help to overcome the barriers to using ICT in the classroom. 
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(f) High-speed Internet access should be ensured. 

(g) Overall, an effective monitoring system is required to ensure the proper implementation 

of ICT in mathematics teaching. 

6. Conclusion  

The integration of information and communication technology into educational settings is 

vital to the advancement of the teaching and learning process. It contributes to the development of 

interactive relationships between teachers and students, as well as makes the overall teaching-

learning process more effective and enjoyable. Numerous barriers are encountered to the 

successful integration of ICT in education, but proper pedagogical and technological training can 

overcome the barriers. Teachers, students, policymakers, and all other stakeholders must be aware 

of the importance of technology and how it can be used to transform our traditional teaching 

methods. Moreover, ICT resources, including hardware and software, technical and technological 

support, effective professional development, and institutional support, need to be provided to build 

up teachers’ confidence and to prepare them for the successful integration of ICT in education. 
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