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ABSTRACT 

 

 

Recently, UAE has adopted Artificial Intelligence (AI) and e-learning systems in several 

fields, including education. Military colleges have embraced this new technology with the 

institutions running on the conventional educational system. This study assessed the 

current adoption status, challenges, and strategies of using an AI-based e-learning system 

in the UAE military-based colleges. This study aims to identify the level of acceptance of 

e-learning using artificial intelligence (AI) technology in the military education process 

in the UAE from students and teachers of the Joint Command and Staff College (JCSC). 

It is a quantitative assessment study based on students' and teachers' perceptions of UAE-

JCSC. Data was collected using a questionnaire survey, where the questionnaire was 

distributed to a total of 240 JCSC students and teachers at the college. However, only 207 

completed forms were received. The questions were divided into three sections: level of 

adoption, challenges, and strategies in using an AI-based e-learning education system. It 

was concluded there are statistically positive significant relationships between the three 

factors: the current AI and e-learning application; strategies and budgets set by the state 

to implement AI and e-learning; the availability of critical success factors in applying AI 

and e-learning in military colleges process and the improvement of flow at the significance 

level P=0.000 < 0.05. However, challenges encountered by AI and eLearning applications 

in the military education process are strongly but negatively correlated with the acceptance 

of AI in Military colleges. Those four variables explain 98.5% of the variation and change 

in the acceptance of AI and e-learning in military colleges. The findings from this study 

are beneficial; it provides a valuable source of information for devising strategies to 
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promote the uses of these modern tools and motivate the students to get the maximum 

benefits of AI and e-learning technologies. It is expected that this study will have several 

contributions and positive repercussions that can be summarized in theoretical and 

practical assistance. It constitutes a helpful reference for future studies if it provides for 

subsequent researchers and scientists interested in artificial intelligence valuable literature 

and recommendations related to critical success factors in the application of artificial 

intelligence and e-learning in military colleges. This study will have practical implications 

for students in encouraging them to use AI and e-learning techniques to improve access 

to resources and new learning methods and motivate decision-makers in the UAE. To 

provide intelligent applications for teaching the military students to enable them to receive 

education and maintain their military training simultaneously. 
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ABSTRAK 

 

Baru-baru ini, UAE telah menggunakan sistem Kecerdasan Buatan (AI) dan e-

pembelajaran dalam beberapa bidang, termasuk pendidikan. Kolej tentera telah menerima 

teknologi baharu ini dengan institusi yang menjalankan sistem pendidikan konvensional. 

Kajian ini menilai status penerimaan semasa, cabaran dan strategi menggunakan sistem e-

pembelajaran berasaskan AI di kolej berasaskan tentera UAE. Kajian ini bertujuan untuk 

mengenal pasti tahap penerimaan e-pembelajaran menggunakan teknologi kecerdasan 

buatan (AI) dalam proses pendidikan ketenteraan di UAE daripada pelajar dan guru Kolej 

Komando dan Kakitangan Bersama (JCSC). Ia merupakan kajian penilaian kuantitatif 

berdasarkan persepsi pelajar dan guru terhadap UAE-JCSC. Data dikumpul menggunakan 

tinjauan soal selidik, di mana borang soal selidik telah diedarkan kepada seramai 240 

orang pelajar dan guru JCSC di maktab berkenaan. Bagaimanapun, hanya 207 borang 

yang lengkap telah diterima. Soalan-soalan tersebut dibahagikan kepada tiga bahagian: 

tahap penerimaan, cabaran, dan strategi dalam menggunakan sistem pendidikan e-

pembelajaran berasaskan AI. Disimpulkan terdapat hubungan signifikan secara statistik 

positif antara tiga faktor: aplikasi AI dan e-pembelajaran semasa; strategi dan belanjawan 

yang ditetapkan oleh negara untuk melaksanakan AI dan e-pembelajaran; ketersediaan 

faktor kejayaan kritikal dalam mengaplikasikan AI dan e-pembelajaran dalam proses kolej 

tentera dan peningkatan aliran pada aras keertian P=0.000 < 0.05. Walau bagaimanapun, 

cabaran yang dihadapi oleh aplikasi AI dan ePembelajaran dalam proses pendidikan 

ketenteraan sangat kuat tetapi berkorelasi negatif dengan penerimaan AI di kolej Tentera. 

Empat pembolehubah tersebut menerangkan 98.5% variasi dan perubahan dalam 

penerimaan AI dan e-pembelajaran di kolej tentera. Dapatan daripada kajian ini adalah 

bermanfaat; ia menyediakan sumber maklumat yang berharga untuk merangka strategi 
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untuk mempromosikan penggunaan alatan moden ini dan memotivasikan pelajar untuk 

mendapatkan faedah maksimum teknologi AI dan e-pembelajaran. Kajian ini diharapkan 

dapat memberi beberapa sumbangan dan kesan positif yang boleh dirumuskan dalam 

bantuan teori dan praktikal. Ia menjadi rujukan berguna untuk kajian masa depan jika ia 

menyediakan untuk penyelidik dan saintis seterusnya yang berminat dalam kesusasteraan 

berharga kecerdasan buatan dan cadangan yang berkaitan dengan faktor kejayaan kritikal 

dalam aplikasi kecerdasan buatan dan e-pembelajaran di kolej tentera. Kajian ini akan 

memberi implikasi praktikal kepada pelajar dalam menggalakkan mereka menggunakan 

AI dan teknik e-pembelajaran untuk meningkatkan akses kepada sumber, kaedah 

pembelajaran baharu dan memotivasikan pembuat keputusan di UAE. Untuk 

menyediakan aplikasi pintar untuk mengajar pelajar tentera bagi membolehkan mereka 

menerima pendidikan dan mengekalkan latihan ketenteraan mereka pada masa yang sama. 
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CHAPTER 1 

 

 

 

INTRODUCTION 

 

 

 

 

1.1  Background 

 

Humans are immersed in a society increasingly involved in an inclusive technology 

process in today's context. Technology has transformed a change in many of the world’s 

population habits. People have modified how they interact, read, communicate, write, and 

become informed using new technologies. In this scenario, the need for education to adapt 

to the Fourth Industrial Revolution arises. Therefore, applying Information and 

Communications Technology (ICT), as well as Artificial Intelligence (AI) technology in 

the classrooms, has become a must-have reality (Hinojo-Lucena et al. 2019). 

Developments in the digital world are reflected positively in modern education 

methods (Kose et al. 2015). Furthermore, e-learning is widely used for reaching the 

desired aims in various educational conditions ( Regmi & Jones, 2020). 

Today’s revolution is based on new knowledge and innovation. It includes the era 

of AI, which provides information on improving and filling gaps in learning and teaching 

and allowing teachers to practice the educational process better. (Almohammadi et al. 

2017). 

The education zone (which is subject to societal changes because both are 

advancing simultaneously) also passes through this inevitable adaptation to new 
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technological interaction communities. This process is geared towards recent trends and 

features regarding new proposals in the educational sector. Therefore, by relying on 

artificial intelligence techniques, students can access many learning tools to create new 

methods and means to implement the collected knowledge or create new ones (Ocaña-

Fernández, Valenzuela-Fernández & Garro-Aburto, 2019). Recently, various e-learning 

and intelligent systems in which artificial intelligence is applied in an educational context 

describe adopting such technology in education (Soledad, 2004; Ganzfried & Yusuf, 

2018). For example, intelligent teachers guide student learning by discovering students’ 

progress in education based on student content and personal characteristics. In contrast, 

intelligent, distributed teaching systems favor student cooperation by supporting and 

encouraging interaction (Al-Mushasha, 2013). 

The flexibility and ease of artificial intelligence and e-learning are among the most 

prominent drivers that will make countries adopt them in their educational systems. For 

example, reports of global importance, such as the Horizon Report (a reference in 

educational technology), predict that will implement AI in higher education within four 

to five years (Becker et al. 2017). Rodriguez and Brito's (2017) study mentioned that AI 

changes education by automating teaching tasks. Programs specialize in personalized 

education, discover topics that need reinforcement in the classroom, guide and support 

students outside of the classroom, and intelligently use data to teach and assist students. 

AI applications can be considered a viable solution for the personal education process 

because they provide a new and attractive perspective related to dynamic learning and 

virtual interaction, facilitating the learning process. The support mechanism will also be 

available for the student when necessary (Miailhe & Lannquist, 2018). 

Military Education entails officers' professional training to prepare them to lead 

the military force under their command optimally to discharge their duties in peace and 

war effectively. It starts with recruit training, proceeds to education and training specific 

to military tasks, and might include extra training during an army career (Sen, 2013). 

Military academies and institutes play pivotal strategic roles at several levels. 

Some related to the technical and technological development of the armies, both in the 

training and qualification of the national workforce or the use of advanced combat 

weapons, imply qualitative mutations in the armies' operational and combat performance. 
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These academies and institutes represent the scientific and research laboratories to 

crystallize the prevailing theories of warfare worldwide, analyze them, and study the 

possibilities and opportunities of benefiting from their elements in the national armies. 

Academies then build and develop the combat theories of these armies according to 

modern developments on other levels, such as their role in creating national identities of 

the commands and melting them to contribute effectively to support and strengthen the 

components of national unity (EditorialBoard, 2013). 

The Armed Forces in the UAE were able, in record time, thanks to planning, 

organization, and management with sound scientific foundations, to deal with the latest 

technologies, equipment, and weapons and to build a solid modern army capable of facing 

challenges, defending the homeland and protecting national interests. (AlHadad, 2013). 

Strategies planned by the General Command of the Armed Forces, under the 

directives of His Highness Sheikh Khalifa bin Zayed Al Nahyan, President of the State 

and Supreme Commander of the Armed Forces, may God protect him, were based on 

achieving successive qualitative leaps to keep pace with the times by acquiring the latest 

weapons of the age, and continuing training on them to improve their use and handling, 

with constant work on qualifying national cadres to reach the highest levels of combat 

proficiency. It was natural that implementing this strategy would lead to building armed 

forces with high competencies and the ability to confront movements in defense of the 

homeland and achieve its security and stability (Roberts, 2020). 

In rehabilitation and training, the armed forces have achieved significant military 

developments in building their forces and defensive strength by graduating successive 

batches of the nation’s youth from its various affiliated colleges. The armed forces 

established military institutes, schools, and colleges that train and rehabilitate young 

people. It militarily suited the requirements of the times and the latest developments. It 

provided these educational institutes with all the capabilities and military sciences that 

allow the students to receive the necessary military sciences, which qualify them to fulfill 

demands in national service (Dalton & Shah, 2021). 

Undoubtedly, training and scientific qualification has become a recognized 

principle. A well-known fact, despite the scarcity of research and literature related to this 

in our Arab countries, essential functions such as leadership is now seen as not an 
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automatic process that does not require training or preparation or that leadership 

competencies are born; instead, people are seen as having innate talent in this context, 

rather, leadership is seen as a process that is made and developed according to specific 

procedures, and in institutes and colleges entrusted with reshaping, improving, and 

developing behavior according to scientific and methodological rules recognized globally, 

and this is what is meant by training and qualification of leaders at the junior and middle 

levels as a science (Roberts, 2020). It is based on methodological foundations and learning 

theories that depend on the self-abilities of both the trainee and the trainer. According to 

the previous background, the military colleges and institutes in the UAE work according 

to a scientific perspective based on preparing the officers scientifically and physically to 

prepare them for various military units. They are equipped with multiple types of military 

and civil knowledge and sciences, which enable them to keep pace with and realize 

modern concepts, ideas, and visions that support force development plans. They make the 

Armed Forces a sophisticated institution keeping pace with the modern era, where science 

and technological developments have become a distinctive feature of advanced armies 

(Dalton & Shah, 2021). 

The preparation of officers and non-commissioned officers in the modern era has 

become a complex and vital issue. It has become necessary for them to possess many 

varied capabilities and skills unlimited to keep scientific and applied knowledge 

(AlHadad, 2013). That the officers can translate scientific and academic expertise into 

realistic actions, behaviors, and implementation plans, given that the reactivity of military 

action and its rapid pace and requirements of the ability to make the right decision, speed 

of perception, and good behavior, make this work more comprehensive than being 

abbreviated or reduced within the scope of science curricula and applied. Today education 

in military academies has become more diversified and complex than regular education, 

as general culture has become a required and specialized culture. It became vital for 

military academy students to be familiar with modern management methods and the rules 

of strategy science with its details, besides mastering the skills of contemporary martial 

arts, absorbing its theories, and training on the latest equipment to manage the 

complexities of the conflict environment (AlHadad, 2013; Roberts, 2020). The 

intertwining of international relations in the modern era and the growing strategic 
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challenges are reflected in the curricula of military colleges, which have become complex 

and include a vast amount of military and civil sciences and knowledge (Dalton & Shah, 

2021). 

Previous studies have shown that AI has vast potential in the military sector 

beyond weapons systems, as it is often referred to as a tool for “boring, dirty, and 

dangerous” jobs. It also provides artificial intelligence applications to avoid endangering 

human lives or assigning humans tasks that do not require the human mind’s creativity. 

AI systems can also reduce military logistics and sensing costs, enhance connectivity and 

transparency in complex systems, and advance the peacekeeping agenda by 

communicating military actors’ capabilities and motivations more effectively (Özdemir, 

2019; Kania, 2019). It indicates the importance of including education in military colleges 

with this type of AI education, which the UAE seeks through launching the National 

Innovation and Artificial Intelligence Strategy. 

  According to Al-Hamad (2020), students’ acceptance of this technology is critical 

to its successful application. However, including these new technologies in education is 

the structural acceptance of users' new standards. Besides that, contradictions and 

concerns arise from their application in military science education.  

Although AI has become the study of the modern era for many researchers, the 

UAE’s continuous endeavor to be in the first place among Arab countries in adopting AI 

and pioneering information technology (Halawa, 2018) was indicated by Salloum et al. 

(2019) that there is no such study in this field. Hence, the primary motivation behind this 

study is the extent to which teachers and students in the UAE accept this technology, 

whether in the public education sector or military education sector. 

 

1.2  Problem Statement 

 

Military education focuses on training students in the specialized engagement skills 

needed in future combat. The fundamental differences between civilian and military 

education are goals, motivations, and target applications. In traditional civic education, 

the achievement is measured by the knowledge gained from the lecture program. Hence, 

the extent of educational attainment is generally open. However, the goal of military 
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education is to prepare military personnel for specialized jobs and tasks. Moreover, in 

military education systems, learning is measured through mastery of predetermined 

doctrines and standards. Military education aims at converting the cadet officer from a 

junior to a military specialist (Tung et al. 2009).  

Military education includes training programs ranging from the primary 

curriculum to in-service and advanced education. After completing the primary 

curriculum, military officers should receive specialized short-term training in schools of 

various military branches, including infantry, armor, artillery, and so forth (Seow et al. 

2005). Due to officers' and military personnel’s job responsibilities, officers in military 

colleges rarely have time to leave their training to receive an education on a traditional 

campus. To solve this dilemma, distance learning and e-learning systems have been 

introduced in recent years due to the increasing need to train non-commissioned officers 

in rapidly changing international conflict scenarios (TRADOC, 2001). Combining e-

learning with computer-based training has proven effective in improving officers’ combat 

educational skills (Roffe, 2002; Schechter, Urdan & Weggen, 2000). The first studies of 

e-learning applications in military education were conducted by Bonk and Wisher (2000) 

and DUSD (1999) of the United States Department of Defense. These reports called for 

using online learning systems to improve military education efficiency. Recently 

examined the integration of e-learning technologies with the on-campus military 

education program (Sentz, 2006; USGA, 2004). 

Since student officers often have difficulty leaving their on-campus programs, e-

learning is a must in the field. Moreover, with the development of computing and internet 

technologies, the e-learning approach can effectively provide distance learning through 

artificial intelligence systems with the same learning efficiency as on-campus programs 

(Tung et al. 2009). 

Likewise, the United Arab Emirates government pays excellent attention to 

military education and training. It seeks to meet military colleges and institutes’ urgent 

needs by using new technology to enhance learning (Revolvy, 2018). In this way, they 

will avoid finding themselves at some point applying the old traditional method and 

outdated educational methodologies in a country that established the world’s first ministry 

of artificial intelligence. 
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Challenges and conflicts are an integral part of any student’s daily life, but they 

differ in military college students. Besides, military education students in the UAE face 

the same challenges mentioned earlier, most notably the great challenge of lack of time 

and individual learning differences. Challenges and competitions are more complicated 

for military students because they have to compete to prove their daily and military tasks. 

They should prepare for assignments, look for various information sources related to the 

topic (such as multiple examples, past events, stories, etc.), and do a daily review of the 

tests while also preparing for graduation from college. They also have to attend regular 

afternoon academic program classes at Abu Dhabi University to obtain a bachelor’s 

degree. Other learning challenges represent disparity in students’ educational level and 

intellectual abilities, as students differ in capabilities. Some are gifted learners. Others are 

normal or slow to learn. It puts the Emirati military student in front of the need for modern 

educational technologies that ease and give flexibility in coordinating their education with 

their daily military tasks (Revolvy, 2018). 

With the increasing interest in e-learning and artificial intelligence techniques, this 

technology has become a solution that various universities and colleges resort to, making 

it easier for students to acquire knowledge and science with the least effort and the most 

significant possible benefit. Major higher education institutions in the United Arab 

Emirates have begun embedding electronic learning with an integrated artificial 

intelligence approach. Different e-learning tools have become part of the learning process. 

Artificial intelligence systems are among these software tools that are effective learning 

management systems to enhance the learning process (Salloum et al. 2019).  

Various factors, however, are involved in determining the success of such 

environments, and these factors must be taken into consideration to create a successful 

and effective e-learning system. Salloum et al. (2019) indicated that after initial 

experiences of e-learning and AI in education in UAE colleges and universities, most 

learners do not continue with their e-learning courses and prefer traditional learning over 

it. Hence, it is necessary to understand the factors involved so that the learner does not 

have a “negative experience, which leads to superficial learning” (Alkandari, 2015). In 

addition, these factors may impact learners' acceptance, willingness, and decision-making 

regarding the long-term adoption of e-learning. Hence, when a new e-learning 
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environment or AI tool is introduced into the learning process, institutions and teachers 

must demonstrate their willingness to use these systems to encourage students to accept 

and use them fully. The success of e-learning and AI systems (Kanwal & Rehman, 2017) 

will ultimately depend on learner acceptance and system implementation (Van Raaij & 

Schepers, 2008). Lee (2006) considers external factors that influence e-learning 

acceptance. Hence, these factors should be investigated and grouped according to their 

importance. 

 Accordingly, the main objective of this study is to examine the acceptance of e-

learning in the military educational environment in the United Arab Emirates and identify 

the impact and extent of e-learning and artificial intelligence in the country and the 

strategies and budget set by it. In addition, this study considers the challenges facing this 

learning on the importance of its acceptance and spread among students. 

 

1.3  Research Questions 

 

Based on the previously discussed research problem, this study will answer the main 

research question, which is: “What is the level of acceptance of using e-learning with 

artificial intelligence technology in the military education process in the UAE from the 

perspective of students and teachers?” This research question is subdivided into the 

following sub-questions: 

(i) What is the current level of e-learning using AI technology in the military 

education process? 

(ii) What strategies and budgets are allocated for e-learning using AI technology 

in developing the military education system in the UAE? 

(iii) What are the challenges in implementing this intelligent technology in military 

colleges? And what are the best ways to overcome them and apply AI 

effectively from students’ and teachers’ points of view? 

(iv) What are the critical success factors for applying e-learning using AI 

technology in the UAE military colleges? 
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(v) What is the Relation between the Availability of Critical Success Factors on 

the Acceptance of the Application of E-learning using AI in the UAE Military 

Education System? 

 

1.4  Research Objectives 

 

This study aims to “Identify the level of acceptance of using e-learning with AI technology 

in the military education process in the UAE from the viewpoint of students and teachers.” 

The objectives of the study are: 

(i) To identify the current level of e-learning using AI technology in the military 

education process. 

(ii) To identify the strategies and budget allocated for e-learning using AI 

technology in developing the military education system in the UAE. 

(iii)  To find out the challenges in implementing this intelligent technology in 

military colleges and the best ways to overcome them and apply AI effectively 

from students’ and teachers’ points of view. 

(iv) To determine the critical success factors for applying e-learning using AI 

technology in the UAE military colleges. 

(v) To identify the relation between the Availability of Critical Success Factors 

on the Acceptance of E-learning Applications using AI in the UAE Military 

Education System. 

 

1.5  Scope of the Study 

 

This study’s scope is to develop a better military education process and create an 

intelligent education system, using Artificial Intelligence technology and E-learning in the 

military education process. For military education and training, intelligent learning is 

time-consuming and potentially costly in terms of planning and implementation. 

However, this new technology's expected long-term impact is sufficient to make teaching 

and learning more productive and cost-effective (Stone, 2017). 
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1.6  Significance of the Study 

 

The researcher’s motivation for this study is to solve the unsolved students' problems 

mentioned in the research problem and gain the intellectual joy of doing some creative 

work to gain respectability. The researcher believes that this study is particularly 

significant due to investigating the acceptability of using e-learning with artificial 

intelligence technology in the UAE’s military education process. According to the 

researcher’s knowledge, no investigation was conducted. Therefore, this study is essential 

for: 

(i) Students: The study sheds light on new technology in the educational process. 

Introducing AI applications to students may encourage them to improve access to 

resources and new learning methods. 

(ii) Teachers/ Instructors: Teachers may find this new technique very useful, 

modern, and untraditional for teaching methods and provide better support and 

unbiased feedback for students. 

(iii) Decision-makers: Hopefully, the study will motivate decision-makers to 

implement AI applications in the UAE Armed Forces' teaching process. 

(iv) Military Education Command in the UAE: The study may convince the Military 

Education command in the UAE to encourage teachers to implement new 

technological techniques in the teaching process. Hence, hiring an IT company to 

build this system is imperative. 

 

1.7 Limitation of Study  

 

Because of the researcher’s spatial and time limitations, the study was restricted only to 

the students and teachers of the UAE Joint Command and Staff College during the 

academic year 2018/2019 of course number 28 that graduated on the 3rd of July 2019. 

Hence, the researcher was careful enough to conduct the study based on these limitations. 

The researcher performed an effective plan such that the study was completed and 

submitted on time. The topic anticipates future contributions from different researchers 
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utilizing a similar technical approach to expand the research sample to include all other 

military colleges in the UAE. 

 

1.8 Terminology 

 

The following are the operational definitions of terms used in this study: 

- Acceptance: The "acceptance" definition means; the readiness of an education system 

in the armed forces to use e-learning with artificial intelligence technology. 

- E-learning: There has been considerable debate about a comprehensive definition of 

e-learning in which existing definitions tended to reflect the researchers' specializations 

and interests. For example, educators' historical influences meant that e-learning could 

be an optional presentation of standard delivery. At the same time, specialists in the 

technical aspects of hardware and software differed by prioritizing ICT’s effects on 

educational and pedagogical relationships (Algahtani, 2011). 

One perspective in defining e-learning is derived from distance learning. Since e-

learning evolved as a form of distance learning, a study by correspondence, the term's 

meaning changed when ICT emerged. One of the most famous definitions of distance 

learning concerned an educational process in which a significant proportion of the 

teaching was conducted by someone remote from the learner. Accordingly, e-Learning 

is one of the systems of the e-Life section, which is technological related to the life 

cycle. Based on electronics, e-Life enables humans to carry out daily activities through 

technical assistance. Internet, satellite, or CD-ROMs are various electronic media 

choices available. Through e-Learning, teaching can be delivered simultaneously and 

at different times (Teahan, 2010). Hastungkara and Triastuti (2019) argue that e-

Learning is a type of learning that can communicate material through electronic media 

(Internet, Intranet, satellite, TV, CD-ROM). In contrast, Alqahtani and Rajkhan (2020) 

consider that e-Learning is a learning process facilitated by communication 

information technology to create efficiencies not obtained by traditional learning 

process models (Elfaki et al. 2019). 

Accordingly, this study adopts the definition of e-learning from the three 

perspectives of distance learning, technological, and pedagogy, where it is defined as 
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an educational process in which a large proportion of the teaching is conducted by 

someone who is away from the learner, through the use of modern technological means 

represented by networks, computers, and other advanced electronic channels (such as 

wireless, satellite, cellular technologies, and iPad), which are well designed, learner-

centered and interactive to anyone, anywhere, anytime through the use of the Internet 

and digital technologies in coordination with the principles of instructional design. 

- Fourth Industrial Revolution: “Fourth Industrial Revolution” is the name given by 

the World Economic Forum in Davos, Switzerland, in 2016, to the last link in the series 

of industrial revolutions, which is currently underway (Postelnicu & Câlea, 2019). In 

the wake of the three industrial revolutions that the world has witnessed since the end 

of the eighteenth century until the present day, our world is now living in the era of the 

Fourth Industrial Revolution, which is based on the achievements of the Third 

Industrial Revolution that began since the middle of the last century, especially with 

regard to the unprecedented development of communication networks and information 

technologies, as the first industrial revolution used water and steam to move machines, 

and the second industrial revolution used electricity for large-scale production, and the 

third industrial revolution focused on the use of electronics and information 

technologies to automate production, the fourth industrial revolution revolves around 

blending technologies that blur the boundaries between everything that is physical, 

digital and biological in light of the crucible of rapid technological developments 

whose effects have extended to a large number (Xu et al. 2018). 

This revolution differs from its previous revolutions in three main dimensions, 

represented in 1) the rapid spread of the technologies accompanying this revolution, 2) 

the breadth and depth of its effects to include all areas, and 3) its ability to bring about 

a fundamental change in production systems, economic relations and the way societies 

function (Penprase, 2018). 

The Fourth Industrial Revolution is based on the digital revolution, representing 

new ways to become an integral part of societies and even the human body. The Fourth 

Industrial Revolution is characterized by emerging technology breakthroughs in many 

areas, including robotics, artificial intelligence, nanotechnology, quantum computing, 
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