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Abstract 
The study’s overarching goal is to examine how the incorporation of ICT affects student achievement 

and to pinpoint the factors that prevent its widespread adoption. To acquire a thorough grasp of the topic, 

the research uses a mixed-methods approach, analyzing survey data quantitatively and conducting 

qualitative interviews with teachers. Descriptive statistics were used in the quantitative study to evaluate 

the perceived effect of ICT on educational achievements and the difficulty of implementing these effects. 

Qualitative research using theme analysis provides an in-depth look into teachers’ perspectives. Several 

positive results, including higher grades, greater analytical thinking abilities, and more involved students, 

have been linked to the use of ICT in the classroom. Inadequate infrastructure, a lack of teacher training, 

and cultural obstacles are all factors that prevent the full potential of ICT from being realized in the 

classroom. This study adds to the current literature by shedding light on the extent to which ICT has been 

incorporated into the Saudi Arabian setting. Empirical data, regional viewpoints, and in-depth analysis 

contributed to the results. Researchers hope that policymakers, teachers, and researchers will use the 

study’s findings to help them overcome obstacles and fully realize the transformational power of ICT in 

the classroom. The current research intends to close a gap in the literature and provide the groundwork for 

future studies that investigate the role of ICT in improving educational results in Saudi Arabia and other 

comparable settings. 

mailto:ahawad@iau.edu.sa
mailto:yarady@iau.edu.sa
mailto:litarif@iau.edu.sa
mailto:nmfrih@iau.edu.sa
mailto:talkhlan@kku.edu.sa
mailto:Yusra.khasawneh@anu.edu.jo
mailto:mkhasawneh@kku.edu.sa
http://creativecommons.org/licenses/by/4.0


Baniawwad et al. Empowering Education through ICT: A Data Analytics Approach in the Saudi Arabian Context, Vol. 58 No. 5 

Oct. 2023 

160 

Keywords: Information and Communication Technology, Data Analysis, Education Empowerment 
 

 

 

摘要 该研究的首要目标是研究信息通信技术的融入如何影响学生的成绩，并查明阻碍其广泛采用

的因素。为了全面掌握该主题，该研究采用混合方法，定量分析调查数据并对教师进行定性访谈

。定量研究中使用描述性统计来评估信息通信技术对教育成就的感知影响以及实现这些影响的难

度。使用主题分析的定性研究可以深入了解教师的观点。一些积极的成果，包括更高的成绩、更

强的分析思维能力和更多的学生参与，都与课堂上信息通信技术的使用有关。基础设施不足、缺

乏教师培训以及文化障碍都是阻碍信息通信技术在课堂上充分发挥潜力的因素。这项研究对现有

文献进行了补充，揭示了信息通信技术融入沙特阿拉伯环境的程度。经验数据、区域观点和深入

分析促成了这一结果。研究人员希望政策制定者、教师和研究人员能够利用这项研究的结果来帮

助他们克服障碍，充分认识到信息通信技术在课堂上的变革力量。目前的研究旨在缩小文献中的

空白，并为未来的研究奠定基础，以调查信息通信技术在改善沙特阿拉伯和其他类似环境中的教

育成果方面的作用。 

关键词: 信息与通信技术、数据分析、教育赋权 

 

I. INTRODUCTION 
The educational sector has been significantly 

affected by swift advancements in information 

and communication technology (ICT). According 

to Voogt et al. [1], the educational system can 

undergo a complete transformation with the use 

of ICT because of its capacity to adjust to the 

individual needs of each student. The Saudi 

Arabian government recognizes the importance 

of integrating ICT in education to establish a 

society based on knowledge and prepare students 

to tackle the demands of the contemporary 

workforce, as stated in the Saudi Vision 2030. 

Numerous studies have investigated the 

impact of ICT on academic achievement. 

However, it is imperative to examine this matter 

within the specific context of Saudi Arabia. 

Previous studies have frequently neglected the 

unique cultural and educational context of Saudi 

Arabia, instead focusing on more extensively 

researched industrialized countries. The 

generalization of findings from research 

conducted in foreign nations to the educational 

framework in Saudi Arabia is challenging 

because of this constraint [2]. This research 

addresses the gap in knowledge by using a data 

analytics approach to investigate the potential of 

ICT in improving educational opportunities in 

Saudi Arabia. 

Prior studies have encountered limitations and 

gaps in knowledge that can be addressed solely 

through novel investigations. One issue that has 

been identified is the insufficient attention paid 

by researchers to the impact of ICT on the 

academic achievements of students [3], [4]. 

Identification of the extent to which ICT is used 

in the classroom is crucial. However, it is equally 

significant to investigate the correlation between 

ICT usage and improved educational outcomes 

such as heightened student achievement, critical 

thinking, and engagement. This assertion is 

supported by [5] and [6]. 

Subsequently, the challenges and hindrances 

to the integration of ICT into education have 

been inadequately explored in previous scholarly 

inquiries. The implementation of ICT initiatives 

requires successful resolution of various 

challenges, and it is crucial to acknowledge these 

obstacles to surmount them [3]. The reduction of 

educational obstacles in Saudi Arabia can be 

achieved through an examination of various 

factors such as infrastructure, technology, teacher 

education, and cultural norms [7], [8]. 

Third, the existing body of research on the 

implementation of data analytics in educational 

settings is constrained and primarily focuses on 

educational systems in the Western Hemisphere. 

The Saudi Arabian context presents a unique set 

of challenges and opportunities that may require 

distinct approaches for optimizing data analytics 

[9], [10]. This necessitates an investigation into 

the potential applications of data analytics within 

the educational system of Saudi Arabia to 

enhance teacher preparedness and improve 

students’ academic outcomes. 

The purpose of this study is to address the 

existing gaps in knowledge and overcome the 

limitations to provide insights into the potential 
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use of ICT for enhancing the quality of education 

in Saudi Arabia. The outcomes of this research 

will have an impact on the education policy and 

practice in Saudi Arabia as it contributes to the 

existing knowledge on the incorporation of ICT 

into education. Furthermore, it will facilitate the 

effective utilization of ICT to enhance academic 

outcomes and provide a perspective on the 

potential benefits and challenges associated with 

the implementation of data analytics in the field 

of education. 

 

A. Research Objective 
The primary objective of this study is to 

employ a data analytics approach to examine the 

potential of ICT in enhancing educational 

prospects for Saudi Arabian citizens. This study 

examines the impact of integrating ICT on 

academic performance, identifies the barriers to 

the adoption of ICT in schools in Saudi Arabia, 

and proposes potential remedies to these 

challenges. This study aims to investigate the 

customization of data analytics techniques to suit 

the educational system of Saudi Arabia, enhance 

the capabilities of educators, and improve 

students’ academic outcomes. The primary 

objective of this study is to contribute to the 

existing knowledge on the integration of ICT into 

education. The aim of this study is to provide 

valuable insights that can inform educational 

policy and practice in Saudi Arabia. 

 

II. LITERATURE REVIEW 
In recent years, there has been significant 

progress in the integration of ICT in schools in 

Saudi Arabia. To promote the integration of 

technology into educational settings, schools 

have established computer labs equipped with 

instructional software and hardware. In addition, 

teacher training programs have been 

implemented to support the effective use of 

technology in the classroom [11]. Additional 

investigation is required to determine the degree 

of integration of ICT and its impact on academic 

outcomes in Saudi Arabia. 

Data analytics has become a powerful tool for 

improving educational practices and decision-

making processes in recent times. According to 

Baker and Siemens [12], educators can gain 

insight into their students’ strengths and 

weaknesses, identify trends, and adapt their 

instructional strategies by analyzing substantial 

quantities of data. Data analytics techniques such 

as predictive modeling, data mining, and learning 

analytics can offer valuable insights for 

enhancing the educational environment. 

Empirical research has been conducted on the 

impact of ICTs on academic outcomes. Alzahrani 

et al. [13] conducted research in Saudi Arabia 

and found that the integration of information and 

communication technology (ICT) has a positive 

effect on students’ levels of interest and 

motivation. Dodeen et al. [14] conducted a study 

in elementary schools in Saudi Arabia and 

reported a comparable outcome regarding the 

influence of ICT on the academic achievement of 

students in mathematics. 

Numerous international studies, such as [4] 

and [5], have shown that the incorporation of ICT 

has a positive impact on student achievement, 

critical thinking skills, and information literacy. 

The aforementioned findings emphasize the 

possible benefits of incorporating ICT into 

educational practices and provide a basis for 

further investigation within the context of Saudi 

Arabia. 

Numerous methodologies and models have 

been introduced to facilitate the integration of 

ICT in educational settings. The TPACK 

framework, as proposed by Mishra and Koehler 

in 2006, acknowledges the essentiality of 

possessing technological, pedagogical, and 

content knowledge for the effective integration of 

ICT in educational settings. Puentedura’s [15] 

SAMR model delineates a spectrum of 

technology integration in educational settings, 

ranging from basic substitution to transformative 

innovation. 

Al-Shehri [16] proposed a framework for the 

successful implementation of ICT in Saudi 

Arabian schools, considering the unique cultural 

and educational context of the country. However, 

additional research is necessary to find out the 

efficacy of these models and frameworks in 

enhancing education through the employment of 

ICT in Saudi Arabia. 

The integration of ICT into the classroom 

setting poses various challenges that must be 

addressed. Infrastructure limitations, technology 

accessibility, inadequate teacher training, and 

cultural factors were identified by [7] as 

significant barriers to the effective integration of 

ICT. The challenges associated with integrating 

ICT into educational settings are a common 

concern across various countries, including Saudi 

Arabia. 

According to [13, 17], cultural factors such as 

gender segregation and adherence to traditional 

norms may play a moderating role in the extent to 

which ICT is incorporated and its impact on 

academic success. Effective integration of ICT in 

schools in Saudi Arabia necessitates a 

comprehensive evaluation of the existing barriers. 

The extant literature reveals a dearth of 
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research investigating the impact of ICT on 

education within the Saudi Arabian context, 

although a limited number of studies exist. The 

unique cultural and educational context of Saudi 

Arabia has been largely overlooked in previous 

research, which has instead focused on the 

contexts of more developed nations. Hence, there 

is a need for research that examines the 

augmentation of education through the use of 

ICT within the context of Saudi Arabia, while 

also addressing the challenges and opportunities 

associated with this approach. 

 

III. METHODS 
This study employed a data analytics 

approach to investigate the potential of ICT in 

augmenting educational prospects in Saudi 

Arabia. This study employed both quantitative 

and qualitative methodologies to collect data. 

The study participants were selected through 

purposive sampling. Ten secondary schools 

located within the Kingdom of Saudi Arabia were 

selected to assess the level of integration of ICT 

within their respective academic programs. The 

study included individuals who held positions as 

school administrators, educators, and students. 

The study involved the participation of 30 

instructors and 300 students. 

A questionnaire was administered to the 

participants of the study, comprising teachers and 

students, to collect quantitative data. The survey 

encompassed inquiries regarding the degree to 

which ICT is utilized within the classroom setting, 

the perceived impact of its implementation on 

students’ academic achievement, and the 

challenges that may arise during its use. The data 

were collected through an online survey tool 

from the participants. 

Qualitative data were obtained through semi-

structured interviews conducted with school 

administrators and a subset of instructors 

included in the sample. The objective of the 

interviews was to gain a more comprehensive 

comprehension of the management of ICT 

integration in diverse classroom environments, 

along with the perceived benefits and drawbacks 

associated with such integration. The interviews 

were recorded on video and subsequently 

transcribed with the express consent of the 

participants. 

The quantitative data from the survey were 

analyzed using descriptive statistics. Frequency 

distributions and percentages were used to 

identify patterns and trends in the data. 

The interview data were subjected to thematic 

analysis to identify and analyze the overarching 

themes. The transcripts of the interviews were 

subjected to a comprehensive examination and 

coding to identify patterns and recurring themes. 

To enhance comprehension of the data, the codes 

were categorized into comprehensive themes, 

which were subsequently refined and scrutinized. 

 

IV. RESULTS 
Table 1 depicts the perceptions of both 

educators and learners regarding the impact of 

ICT on academic achievement. According to the 

findings, the highest reported impact on academic 

achievement was attributed to instructors, with a 

score of 4.6. This was followed by perceived 

effects on student engagement (4.4) and critical 

thinking skills (4.2). The standard deviations 

denote the extent of variation in the viewpoints of 

educators, with the most substantial variation in 

the opinion about student achievement (0.85 

standard deviations). Likewise, the respondents 

evaluated their impact on academic achievement 

(4.3), student engagement (4.2), and critical 

thinking skills (4.1) as the most significant, 

medium significant, and the least significant, 

respectively. The standard deviations serve as an 

indicator of the diversity of viewpoints among 

the student population, with academic 

achievement exhibiting the widest range of 

values (0.80). There is a consensus among both 

educators and learners that ICT has a positive 

impact on various learning outcomes, particularly 

in terms of enhancing students’ overall academic 

performance. 

 
Table 1.  

Perceived impact of ICT on education outcomes 

 Mean Standard Deviation Minimum Maximum 

Teachers' Perceptions     

Academic Achievement 4.6 0.85 3 5 

Critical Thinking Skills 4.2 0.75 3 5 

Student Engagement 4.4 0.77 3 5 

Students' Perceptions     

Academic Achievement 4.3 0.80 3 5 

Critical Thinking Skills 4.1 0.72 3 5 

Student Engagement 4.2 0.76 3 5 
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Table 2 enumerates the challenges associated 

with the implementation of ICT in educational 

institutions. The findings indicate that the 

primary challenges were related to inadequate 

infrastructure, inadequate teacher training, and 

cultural barriers. The lack of infrastructure was 

perceived as a significant issue, as indicated by a 

mean difficulty score of 3.8 and a standard 

deviation of 0.65. The insufficiency of teacher 

training was evaluated to be marginally higher 

than the mean difficulty level, with a mean score 

of 4.1 and a standard deviation of 0.70. This 

indicates a significantly arduous encounter for 

the parties concerned. Based on the data provided, 

it can be inferred that cultural barriers are 

perceived to be moderately challenging, with a 

mean score of 3.4 and a standard deviation of 

0.61. The findings of this study offer insights into 

significant challenges associated with the 

incorporation of ICT in educational institutions. 

Additionally, the study provides useful 

recommendations for addressing these challenges, 

with the goal of enhancing the technological 

capabilities of schools in Saudi Arabia. 

 
Table 2.  

Challenges in integrating ICT into education 

 Mean Standard Deviation Minimum Maximum 

Lack of Infrastructure 3.8 0.65 3 5 

Limited Teacher Training 4.1 0.70 3 5 

Cultural Barriers 3.4 0.61 2 4 

 

“How we teach has been completely 

transformed by ICT. It has helped make classes 

more interesting and fun for students. Online 

resources, such as movies, games, and 

simulations, allow students to dig deeper into 

ideas. It has had a profound effect on education.” 

The benefits of employing ICT are perceived 

from an educator’s perspective, as articulated in 

the following excerpt. The instructor emphasizes 

the impact of ICT on education, highlighting its 

ability to offer learners diverse and captivating 

interactive learning experiences through digital 

tools and resources. This statement underscores 

the significant impact that ICT has had on the 

educational setting. 

“Students have grown more engaged in their 

education because of ICT. They may learn new 

skills, work together on projects, and gain access 

to a wealth of knowledge thanks to the internet. 

They will be better equipped to handle the 

technological challenges of the real world.” 

This statement serves as an illustration of an 

educator’s conviction regarding the advantageous 

outcomes of incorporating technology into the 

educational setting. The significance of ICT in 

enhancing collaborative efforts, acquiring data, 

and fostering technological proficiency is 

emphasized by the educator. The significance of 

ICT in equipping students with the necessary 

skills for the technologically advanced society of 

the future is underscored. 

"The absence of infrastructure is one of the 

main obstacles to integrating ICT. Computers, 

internet access, and other necessities are often in 

short supply in many classrooms. The efficiency 

of our ICT implementation suffers as a result.” 

The aforementioned statement denotes a 

common impediment to the use of ICT as 

expressed by an educator. According to the 

instructor, a significant challenge associated with 

the adoption of ICT is the insufficiency of 

resources, including computers and reliable 

internet connectivity. This statement highlights 

the challenges that educational institutions 

encounter in obtaining the necessary financial 

resources to facilitate the integration of ICT into 

their operations. 

"One of the biggest challenges in 

implementing ICT is people’s reluctance to adapt. 

Some educators resist using modern tools 

because they are unfamiliar with them or because 

they are resistant to change. To overcome this 

opposition, it is necessary to assist, provide 

training, and establish a culture that values 

innovation.” 

This adage highlights a common challenge 

associated with the integration of ICT, which is 

resistance to change. The pedagog acknowledges 

that some peers may exhibit reluctance toward 

adopting technological innovations because of 

diverse factors. To surmount this resistance, 

emphasis is placed on the imperative of providing 

aid and instruction and fostering a climate of 

creativity. 

 

V. DISCUSSION 
The findings of this study make a significant 

contribution to the field of education by 

providing insights into the impact of integrating 

ICT and the challenges faced in Saudi Arabia. 

The implications of these findings are significant 

for scholars, instructors, and decision-makers 

who are striving to enhance educational 

methodologies through the effective use of ICT. 

The findings of this study support the positive 
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impact of the integration of ICT on various 

educational outcomes, including academic 

achievement, critical thinking skills, and student 

engagement, as reported by Smith et al. [18]. 

This finding is consistent with prior research that 

demonstrated the beneficial impact of ICT on 

education [19, 20]. This study makes a scholarly 

contribution to the broader understanding of the 

benefits of integrating ICT into education. It 

sheds light on the practicality of ICT integration 

in diverse educational settings by presenting 

empirical evidence gathered from the Saudi 

Arabian context. 

This study also highlights certain distinctive 

challenges associated with the implementation of 

ICT in educational settings. The challenges that 

have been documented, including inadequate 

infrastructure, insufficient teacher preparation, 

and cultural obstacles, align with findings from 

similar studies conducted in analogous contexts 

(Teachers 3 and 4) [18, 21]. The significance of 

this study lies in its ability to highlight the 

aforementioned challenges within the Saudi 

Arabian context. This may serve as a useful guide 

for policymakers and educational institutions to 

develop targeted policies aimed at eliminating 

these obstacles and creating a favorable 

environment for the effective integration of ICT. 

The study’s quantitative data are 

complemented by the qualitative findings, which 

feature detailed narratives and firsthand reports 

from instructors. This study presents insights and 

firsthand accounts of individuals who are actively 

involved in the integration of ICT into education. 

This was achieved through the inclusion of direct 

quotations from instructors who participated in 

the research. Enhanced understanding of the 

complex interplay among educational technology 

(Teachers 1-4) [22], pedagogical approaches, and 

the learning environment is facilitated by this. 

The inclusion of qualitative data in the study 

serves to augment the findings and shed light on 

the multifaceted factors that contribute to the 

incorporation of ICT into the educational context 

of Saudi Arabia [23]. 

The present study contributes to the existing 

literature by providing significant insights into 

the context of Saudi Arabia. The findings of the 

study shed light on the impact of cultural and 

contextual factors on the implementation of 

educational technology in specific environments, 

thereby offering a localized comprehension of the 

benefits and drawbacks of incorporating ICT (as 

reported by Teachers 3 and 4). Comprehending 

the unique context of the education system in 

Saudi Arabia is imperative for devising suitable 

strategies and interventions [24]. 

The scholarly significance of this research is 

reinforced by the meticulousness of the 

methodology employed. To conduct a more 

comprehensive analysis of the research concerns, 

it is advisable to employ a mixed-methods 

approach that integrates the quantitative 

evaluation of survey data with the qualitative 

investigation of instructors’ perspectives [25, 26]. 

This methodological approach has enhanced the 

accuracy and reliability of the results, thereby 

establishing a robust basis for evidence-based 

decision-making and future research in the field. 

This study offers significant insights into the 

impact of ICT integration and the challenges 

faced in Saudi Arabia, thereby making a 

noteworthy contribution to the field of education. 

The findings confirm the advantageous impact of 

ICT on scholastic achievement, highlight the 

challenges to effective assimilation, and offer 

geographically pertinent perspectives that could 

guide policymaking and implementation. The 

incorporation of qualitative viewpoints and the 

use of a rigorous mixed-methods approach 

enhance the legitimacy and relevance of the study. 

The present research endeavors to fill a gap in the 

current literature and provides significant 

perspectives for educators, decision-makers, and 

scholars who are striving to improve the 

educational process through the integration of 

information and communication technologies in 

Saudi Arabia and globally. 

 

IV. CONCLUSION 
This study has made significant contributions 

to the field of education by analyzing the impact 

of integrating ICT and the challenges faced in 

Saudi Arabia. The impact of ICT on education 

has been observed to be advantageous in various 

domains, such as academic achievement, critical 

thinking skills, and student engagement. The text 

underscores significant hindrances to the 

effective integration of ICT, such as inadequate 

allocation of resources, inadequate teacher 

training, and cultural prejudices. The present 

study provides novel empirical evidence and 

regional perspectives that can be used by 

policymakers, educators, and scholars to enhance 

educational methodologies through the 

integration of ICT. 

The qualitative insights are reinforced by the 

instructors’ perspectives, which are conveyed 

through their anecdotes and accounts. The 

qualitative data presented in this study can 

provide a thorough understanding of the factors 

that influence the integration of ICT in education. 

These factors include the complex interplay 

between ICT, pedagogical approaches, and the 
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learning environment. The incorporation of 

explicit declarations from educators confers 

additional significance to the findings of the 

research and underscores the importance of 

soliciting input from educators as they endeavor 

to devise effective strategies for integrating 

information and communication technology. 

The research’s methodological rigor enhances 

its contribution to the field. A mixed-methods 

approach was employed to comprehensively 

examine the research questions, incorporating 

both quantitative analyses of the survey data and 

qualitative exploration of the instructors’ 

perspectives. This methodological approach has 

enhanced the accuracy and reliability of the 

results, thereby establishing a foundation for 

evidence-based decision-making and further 

research in the field. 

This study provides a significant contribution 

to the field of education by presenting empirical 

evidence, contextualized perspectives, and 

qualitative insights into the outcomes of 

integrating ICT and the challenges faced in Saudi 

Arabia. The findings validate the transformative 

capacity of ICT in the realm of education and 

underscore the imperative of eliminating specific 

hindrances that impede its complete assimilation. 

This study aims to fill a void in the existing 

literature and offers valuable perspectives for 

enhancing the field of education through the 

integration of ICT in Saudi Arabia and beyond. 
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