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Abstract: The integration of Information and Communication Technology (ICT) in 

teaching is a goal that education systems across the world strive for, in both developed and 

developing countries. However, ICT integration has not been found prevalent and 

consistent in empirical studies in the past three decades. Although many of these studies 

have examined the application of ICT and its effects on teaching and the achievement of 

learning objectives, empirical information is still lacking on the relationship between ICT 

integration and the ability to realize its potential benefits regarding students' achievement. 

The purpose of this paper, therefore, is to review the current empirical research examining 

the impact of ICT implementation in schools on students' academic achievements. The 

conclusion drawn from empirical research findings in the past two decades is that they tend 

to be consequential to the research approach from which they derive, and that a robust and 

distinct effect of ICT application on students' academic achievement cannot be determined. 

Additionally, findings reinforce the claim that the greatest impact on students' academic 

outcomes following the use of ICT is not significantly influenced by internal factors in 

students, but more by factors related to the teachers, the learning environment and 

opportunities and the school administration. Furthermore, a large proportion of these 

factors are, in turn, a subject of a certain cultural and social context. Consequentially, the 

association between ICT integration in a given educational system and the expected results 

of the process, is the product of a complex relationship between many factors, educational, 

cultural and social, and a successful ICT assimilation process has to be one that takes these 

factors into account. These findings highlight the need for further empirical research that 

will expand the current theoretical and practical knowledge on this issue. In addition, these 

findings need to be taken into account by policymakers as well as education professionals. 
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1. Introduction 

  

The integration of Information and Communication Technology (ICT) in teaching is 

a goal that education systems across the world strive for, in both developed and 

developing countries. ICT has been such a desired objective in recent decades due to 

its many attributed benefits (Badarne, 2019a; Park & Weng, 2020). In particular, this 

process is attributed a significant potential impact on economic development and 
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growth in many countries, including Israel (Badarne, 2019b; Díaz & Cano, 2019). 

However, despite its appeal, ICT integration has not been found prevalent in 

international studies like PISA and PIRLS around the world. For this reason, in the 

past three decades, many studies have examined the application of ICT and its effects 

on teaching and the achievement of learning objectives. These studies can be divided 

into three main branches: The first consists of studies that examined the relationship 

between various factors and the progress of the ICT implementation process, 

including economic, social, cultural factors, teacher's skills and attitudes of 

stakeholders in the educational system in relation to technology and change (Ben 

Amram et al., 2021; Eickelmann, 2011; Eyles, 2018; Goldstein & Ropo, 2021; 

Hermawan et al., 2018; Muslem et al., 2018; Nikolić et al., 2019; Salam et al., 2018; 

Willis et al., 2019; Yeop et al., 2019). The second branch consists of articles that 

examined the relationship between systemic, country-wide and local factors and the 

impact of ICT on students' academic achievement (Basri et al., 2018; Díaz & Cano, 

2019; Park & Weng, 2020). And the third branch of the research literature focused 

on the individual student level and were mainly interested in the study of the 

relationship between factors within the individual and the impact of the ICT 

application process on students' academic achievement (Hu et al., 2018; Meng et al., 

2019).  

Alongside these important studies, empirical information is still lacking in order to 

advance the theoretical and practical knowledge of the relationship ICT integration 

and the ability to realize its potential benefits regarding students' achievement. Thus, 

the purpose of this paper is to present a review of the current empirical research in 

the field. Accordingly, the article will be organized as follows. First, I will present 

and define the key concepts relevant to the paper. I will then review the field of 

research studying the factors that influence the integration of ICT in education 

systems. Next, I will focus on the question of the benefits and advantages of 

implementing ICT in schools according to empirical research. Correspondingly, I 

will present a recent review of the empirical research examining the impact of ICT 

implementation in schools on students' academic achievement, and the final section 

will conclude the paper. 

 

 2. Integration of Information and Communication Technology in Education 

  

Over the past century, many attempts have been made to integrate technological 

developments into teaching and learning practices, beginning with radio, film and 

television, and on to computer assisted and online learning. However, despite 

immense expectations of each attempt to significantly improve learning efficiency 

and outcomes, most of them did not have long term usage and significant integration 

in actual teaching and learning. Nonetheless, thanks to great advances in mobile 

communication technology, social networks and Cloud technology in the recent 

decades, ICT integration in education is expected to become a major contributor to 

the achievement of teaching objectives and goals (Badarne, 2019a). Accelerated by 
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the effects of Covid-19 quarantines and disruptions, E-learning and remote learning 

have become wide-spread and routine practices all over the world (McQuirter, 2020).      

Moreover, ICT integration is considered a key factor in 21th century skills education 

and development. 21st century skills refer to a global set of skills and capabilities 

including information management, communication, media literacy, collaboration, 

creativity, planning, entrepreneurship, critical thinking, risk taking, conflict 

management, problem solving, alongside social and cultural skills, flexibilities and 

lifelong learning. A major aspect of these skills involves operating and manipulating 

data and technology; thus, it is clear why education systems around the world play a 

central role in instilling these skills and preparing learners for adult life in a future 

world of information-rich environments (Amzaleg & Masry-Herzallah, 2021; 

Badarne, 2019b). Additionally, ICT implementation holds great potential for 

improving many populations' accesses to quality education without incurring 

excessive costs, thus becoming an agent of social change (Abdelrahman & Salhi, 

2020; Badarne, 2019b).  

 

 

2.1. What is ICT in Education 

ICT integration in education is the implementation of information and 

communication technologies in learning and teaching practices as well as in 

administration and evaluation, viewed as an organizational change (Basri et al., 

2018). ICT includes computers, use of the Internet in mobile and stationary 

instruments and electronic systems such as sound equipment, televisions and 

projectors and others (Díaz & Cano, 2019). Using communications technology 

platforms, education organizations and educators can manage courses, curriculums 

and distance learning processes. In addition, information technology can be used to 

develop innovative learning materials and methods. Moreover, the combination of 

information and communication technologies allows greater interaction, between the 

students, the learning materials and the teacher (Badarne, 2019a). Furthermore, ICT 

provides the teachers with a variety of tools with which they can diversify their 

lessons, using different methods, interactions, games and stimulating environments, 

thus improving not only learning efficiency, but also students' attitudes toward 

various subjects. The students themselves benefit from ICT as it allows progress at 

a personal pace, active learning with immediate feedback, enhance interest and 

enjoyment in the learned subject and cultivation of personal skills. Last but not least, 

ICT also allows to bridge physical obstacles such as geographic distance, handicap 

accessibility and budget restrictions, thus contributing to the basic principle of 

equality in education (Badarne, 2019a; Díaz & Cano, 2019).   

Although there is a broad consensus about the importance of ICT in education, even 

today, after years of investing in computer equipment and internet infrastructure in 

many countries around the world, some researchers claim that the expected benefits 

of ICT integration are still marginal (Ben Amram et al., 2021). This claim leads to 

the on-going discussion over the various factors that influence ICT integration. The 
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study of these factors and their supposed relationship with ICT integration success 

stands at the center of the next few paragraphs. 

 

2.2. Factors Affecting ICT Integration 

Most of the research literature on ICT integration leads to a conclusion of a multi-

factor model, that includes teacher-specific variables, environmental and school-

specific variables and student variables (Salam et al., 2018). However, the highest 

amount of research attention has been granted to teachers and teaching variables, 

under the assumption that teachers have a key role in implementing ICT 

(Eickelmann, 2011). Literature shows that teachers’ implementation of ICT tools and 

skills in their teachings is highly varied, for many different reasons, such as seniority, 

personal abilities, digital literacy, motivation and cultural characteristics (Amzaleg 

& Masry-Herzallah, 2021) as well as past experience, seniority, work-load and 

digital literacy (Al Shobaki & Abu-Naser, 2017; Yeop et al., 2019).  

Another major factor impacting ICT integration is teachers' and school 

administrative staff's attitudes toward ICT in particular and organizational change in 

general. These feeling, pre-conceptions and beliefs among faculty and administration 

have been found to have a significant impact, either positive or negative, in 

implementing, accepting and advancing ICT use in schools (Badarne, 2019b; Willis, 

2018). School principles' attitude toward ICT, their enthusiasm for implementing 

ICT in their schools, their willingness to learn alongside their subordinate teachers 

and set a personal example, all influence actual ICT integration through teachers' 

practices and behavior (Cohen, 2019; Eickelmann, 2011; Habiballah et al., 2021).   

However, the success of ICT integration depends not only on teacher-specific 

variables, but also on student-related factors. As an example, cultural variables and 

personal attitudes of the students have been found to cause anger and frustration 

among some students. These negative beliefs and feelings toward ICT integration 

may hinder its implementation (Badarne, 2019a). Avidav-Ungar and Porcush Baruch 

(2016) pointed to a combination of factors, both internal within the teachers and 

external, circumstantial and environmental factors. Their finding show that lack of 

time allocation is a major cause for ICT integration impediment, alongside external 

factors such as lacking equipment, faulty infrastructure and low organizational 

support. These findings coincide with and support a multi-factor theoretical approach 

toward the analysis of ICT integration processes in education, such as the RIPPLES 

model (Surry et al., 2005) and others (Salam et al., 2018). However, in most research 

models and approaches, the greatest weight is given to the human factor, attitudes, 

perceptions and beliefs of people towards the technology, their acceptance of it and 

its application. 

 

3. ICT's Relationship with Student's Academic Achievements 

 

The integration of ICT in educational organizations has proved to be a useful process 

that led schools and universities to significant improvements in management, 

learning methods, teaching practices, research, innovation and overall development 
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(Nikolić et al., 2019). However, this process's impact on students' academic 

achievement, a crucial question that occupies many researchers in the field of 

education, learning and organizational change, has yet been determined and fully 

resolved (Basri et al., 2018). An improvement in students' academic performance 

relates to the enhancement of students' knowledge and skills as they are reflected in 

their Grade Point Average (GPA) and in other aspects that signify their personal and 

academic growth (Basri et al., 2018). This definition is considered to correspond with 

a wide approach to academic achievements, as opposed to a narrow approach, 

examining only grade improvement. The problem with the narrow approach, even 

though it is considerably easier to apply and measure, is that the improvement in 

students' performance is usually attributed to the syllabus, making it difficult to 

differentiate ICT integration's specific contribution. Another obstacle in attempting 

to measure the impact of ICT integration on learning outcomes is the difficulty in 

distinguishing the effect of a rapidly changing technology and performing valid 

comparisons in order to isolate their effect (Basri et al., 2018; Díaz & Cano, 2019).  

In order to distinguish between the effects of learning on academic achievements to 

the effect attributable to ICT integration, a different approach measures not the 

change in students' grades, but the change in their learning behavior. Following this 

approach, Díaz & Cano (2019) examined the relationship between ICT integration 

and mathematics school performance. The findings, collected during the 

International Student Assessment Program test (PISA), indicated that ICT 

integration explains 28% of the variance in the students' mathematics performance, 

whereas 72% was explained by the students' work at scholl and at home and 

background variable. Similarly, Sarsur (2019) examined the effectiveness of ICT 

integration among Israeli fifth-graders in terms of motivation, cooperation, self-

efficacy and achievement. An alternative method to evaluate the impact of ICT on 

learning outcomes is to perform the comparison between schools which adopt ICT 

programs and those which do not, as was carried out by Ben Amram et al., (2021) 

who used a qualitative research method in a "case study" model to contrast between 

two Israeli primary schools, in terms of teachers' perceptions and attitudes as well as 

actual teaching performance. 

 

3.1. How can ICT affect Academic Achievements? 

Young people nowadays are very familiar and proficient in using digital sources and 

information technology, nevertheless, that does not automatically mean they know 

how to use these technologies for learning. In fact, studies show that there still is a 

critical need for instruction, especially due to the almost infinite amount of 

information online, and that students’ ability to incorporate online information into 

their learning process is influenced by the teaching methods employed by their 

teachers. Furthermore, the introduction of ICT into school itself isn't sufficient to 

evoke an improvement in academic performance; the implementation of ICT tools 

and practices must follow a constructed teaching plan in order to effectively achieve 

its goals (Ben Amram et al., 2021; Díaz & Cano, 2019). Indeed, ICT when put to 

effective use, can assist in repetitive learning, memorizing vast amounts of material, 
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enhancing students' motivation, creativity and fun, stimulate cognitive and emotional 

processing and advance alternative methods of problem solving. All of these benefits 

are believed to be translated into improved academic achievements. But better yet, 

not only can ICT support schoolwork, but it can also offer help to student who 

encounter difficulty during their homework (Nikolić et al., 2019).  

Moreover, ICT can improve teaching in several different ways, in medium, in 

materials, in accessibility and timing and in communication and interaction (Díaz & 

Cano, 2019). In the medium of teaching, ICT enables learners and teachers to 

conduct lessons unbounded to the physical classroom, as the digital medium is 

practically boundless, allowing an endless variety of learning environments, 

elaborate demonstrations and interactions as well as a vast amounts of teaching and 

practice material (Ghalib, 2021; Nikolić et al., 2019). Finally, the matter of 

accessibility has been demonstrated to be one of the most important traits of ICT in 

education during the Covid-19 school closures. But even before the massive switch 

to distance learning that occurred all over the world as a result of the attempt to stop 

the pandemic outbreak, ICT has offered people with mobility disabilities and other 

disabilities, the chance to participate in learning despite their inherent limitations. 

Furthermore, through ICT, learning can occur at any time and any place; thus, 

teachers can dispense personalized practice for students to complete wherever and 

whenever they are available, and even receive personalized feedback in real time 

(Díaz & Cano, 2019). 

 

3.2. Evidence from Empiric Studies 

In the early twentieth century, great advances in the field of mass media had seemed 

like they are on the brink of revolutionizing the concept of distance learning and 

traditional teaching practices. Yet, many studies have shown that the medium itself 

was not enough to cause a major transformation in learning, but it was more so 

dependent on the instruction of the teacher (Díaz & Cano, 2019). Nevertheless, as 

instruments of ICT teaching and instruction have evolved, so did the understanding 

of the possible strategic use of these capabilities. Accordingly, educational plans and 

curriculums were designed to better harness the potential of ICT in improving 

teaching and learning.   

Basri et al., (2018) studied the adoption process of ICT in Saudi Arabia universities 

and its effect on students' academic achievements. Their research included 1,000 

university students in four different institutions and explored the possible effects of 

gender, GPA and students' majors as moderators. In their research they defined three 

distinct research objectives in order to determine ICT integration's impact on 

academics. The first objective was to evaluate the extant the organization has adopted 

ICT; The second is determining the type of relationship that exist between ICT 

integration and academic performance among the students, and third, to explore the 

impact ICT integration has on the organization in general and students' performance 

in particular. The research findings indicate a positive relationship between the 

integration of ICT and students' academic achievements. They also found that ICT 
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integration positively affected the improvement of female students more than that of 

male students, however, they found no effect for GPA nor study majors. 

Another empirical evidence of ICT's contribution to students' academic 

achievements can be concluded from a recent study conducted in an Arabic school 

in northern Israel (Ghalib, 2021). The first stage of the study focused on recognizing 

the main obstacles in ICT implementation in biology teaching in middle school. 

After identifying the main issue to be addressed as a lack of clear instructions for 

teachers on how to effectively implement ICT in their teaching, a specific teaching 

plan was designed and carried out by the teachers of the experiment group, while the 

teachers of the control group didn't follow a special plan but the regular curriculum. 

The results show that the experiment group improved their biology grades in more 

than 10 points (15%) whereas the control group went down 1.5 points at the end of 

the program. These findings not only point to the immense potential inherent in the 

application of ICT in education, but more importantly, it points to the significance 

of an appropriate guidance and instruction for teachers, without which the desired 

improvement in outcomes cannot be achieved. 

Finally, the most comprehensive studies of ICT integration effect on academic 

achievements in the last decade were based on the 2015 PISA international test 

results including the data of hundreds of students in many countries (Hu et al., 2018; 

Meng et al., 2019; Park & Weng, 2020). The findings indicated a complex picture of 

factors and effects that are to some extent, counter-intuitive. For example, it was 

found that ICT skills had a more positive effect on student academic performance 

than did ICT access and use at the national level; also, students ICT availability at 

school was positively associated with academic success, whereas student ICT 

availability at home was negatively associated with it; in addition, student ICT 

academic use was negatively correlated with student performance, while ICT 

entertainment use  was positively correlated with academic success. Moreover, 

student attitudes toward ICT demonstrated mixed effects on student academic 

success – specifically, student interest, competence, and autonomy in using ICT had 

positive correlations, while student enjoyment of ICT social interaction had a 

negative correlation with academic performance. Findings also indicate an 

interaction effect between country GDP and cultural variables and some student-

specific factors like perceived autonomy and the influence on academic 

achievements. 

 

4. Discussion 

 

In the information age, teaching and learning are going through a gradual change, as 

they shift from traditional practices and patterns on to a model of continues learning 

through search and review of information (Nikolić et al., 2019). ICT integration in 

education plays a vital role in imparting the necessary skills to young members of 

future society, as well as keeping school and the institutionalized education system 

relevant (Díaz & Cano, 2019). Indeed, learning is becoming more fluent and flexible 

thanks to ICT and it offers substantial benefits to learners as well as educators, but 
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as the research literature reflect, these benefits are dependent on a variety of 

contributing and inhibiting factors (Eickelmann, 2011).  

In the review presented in this paper we sought to answer the question of whether 

the application of ICT has a positive effect on the academic achievements of 

students. The conclusion drawn from empirical research findings in the past two 

decades is that they tend to be consequential to the research approach from which 

they derive, and that a robust and distinct effect of ICT application on students' 

academic achievement cannot be determined. Additionally, findings reinforce the 

claim that the greatest impact on students' academic outcomes following the use of 

ICT is not significantly influenced by internal factors in students, but more by factors 

related to the teachers, the learning environment and opportunities and the school 

administration. Furthermore, a large proportion of these factors are, in turn, a subject 

of a certain cultural and social context (Hu et al., 2018; Meng et al., 2019; Park & 

Weng, 2020).  

The main conclusion to which the review presented above leads, is that the 

association between ICT integration in a given educational system and the expected 

results of the process, is the product of a complex relationship between many factors, 

educational, cultural and social, and that successful ICT assimilation in education 

has to be one that takes these factors into account. 

 

5. In conclusion 

  

As presented in this paper, the research literature has yet to fully address some of 

most important questions regarding ICT implementation in educational practice, 

such as, which kinds of technological uses and applications have a positive impact 

on learning and which do not? What is the optimal frequency of using ICT in 

teaching? When does the use of technology in teaching become counterproductive? 

Moreover, with so much information being made available to them, students 

nowadays need to be instructed of the best efficient ways to process and contain that 

information, how to treat it critically and make judgements and how to put it to the 

best use in accordance with the lesson plan. This aspect shines a light on the 

importance of teachers' training, to become good ICT integrators and to become 

better teachers in an ICT rich environment.  

Unfortunately, the research literature consistently leads to the conclusion that teacher 

training in regard to the application of ICT tools is lacking; that the reference to ICT 

within the teacher training colleges is insufficient and does not constitute a good 

example of practice; and that the training carried out on the job is not frequent and 

in-depth enough in order for the ICT application to be sustainable. Thus, the required 

extension of the current body of research in the field is one that will focus on the 

relationship between optimal teacher training and the optimal impact on student 

achievement. This research could help focus the definition of ICT implementation in 

education, which is currently lacking, and improve the cost-effectiveness of the 

many resources invested in implementing ICT in education systems in Israel and 

around the world. 
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