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ñIf you canôt explain it simply,  

you donôt understand it well enoughò. 

 

Albert Einstein
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ABBREVIATIONS USED IN THE DISSERTATION  

AI ï artificial intelligence 

ANCOVA - analysis of covariance 

CPE - Continuing Pharmacy Education 

CV - covariate 

DPADM - Division of Public Administration and Development Management 

DV ï dependent variable  

e-Learning ï electronic learning 

EMC - E-Learning Methodological Centre 

EPAN - European Public Administration Network 

IASIA - International Association of Schools and Institutes of Administration 

ICT ï internet and communications technology 

IETCE - Institute of Executive Training and Continuing Education 

IQR - interquartile range 

IT ï information technology 

ITS ï Intelligent Tutoring System 

IV ï independent variable 

LSP - learning service providers 

MOOC - Massive Open Online Course 

NUPS ï National University of Public Service 

OECD - Organisation for Economic Co-operation and Development 

PA ï public administration 

PDD - program-developing document 
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PSC - Program Steering Committee 

SD ï standard deviation 

TNPA - Thematic Network in Public Administration  

TOR - training output requirements 

UN - United Nations  

VLE ï Virtual Learning Environment 

VR ï Virtual Reality 

WWW ï World Wide Web 
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INTRODUCTION  

 

In this dissertation, I investigate modern learning modes in continuing education among 

public administration (PA) servants and healthcare providers (pharmacists). The choice to 

explore innovative continuing education methods among professionals from such diverse 

backgrounds makes the research findings more universal and applicable not only to public 

servants and pharmacists but also to other professions where continuing education is 

necessary. Moreover, both public servants and pharmacists need to keep their professional 

knowledge up-to-date to perform their daily work tasks. It creates the need for continuing 

professional development. 

According to Max Weber, education is crucial for attaining and maintaining social and 

economic status. He argues that every society accords education a prime role. In its unique 

way, every community creates links between social status, organisation of power, and 

education. Weber outlines the logic behind the system of examinations to screen or test 

ñexpertiseò, which then becomes a mechanism of sorting in bureaucratic systems of 

governance. His writings clarify the purpose that education, specifically higher education, 

must serve a society [Rao S. S., Singh S., 2018]. 

When considered from a policy or practical point of view, PA education is an essential factor 

in public administrationôs management and, specifically, the practicality of reformatory 

intentions of the government of the day. Comparative studies of PA education in the 2000s 

centred on several different scopes [Hajnal G., 2015]. Among which are the didactic systems 

used [Newswander L. K., Newswander C. B., 2012; Reichard C., 2002], issues related to 

quality assurance and accreditation [Geva-May I., Maslove A., 2007; Reichard C., 2010] and 

the ñdisciplinary composition, orientation and identity of the fieldò [Kickert W. J. M., 

Stillman R. J., 1999; Hajnal G., 2003; Bauer M. W., 2005; Geva-May I. et al., 2006; Geva-

May I., Maslove A., 2007; Kickert W. J. M., 2007; Bouckaert G., 2008; Reichard C., Rºber 

M., 2009; Nemec J. et al., 2012]. 

Compared to the United States, the nature of public administration being an academic area of 

study in Europe is more indistinct and variable, developing more radically in its temporal and 

geographical scopes, and composed to a greater extent of different cultures, institutions of 

learning or traditions. Joint initiatives of European public administration education institutions 
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dedicated a considerable endeavour to diagnose the existing state of public administration 

education in Europe [Hajnal G., 2003]. The tenacious discrepancy in public administration 

teaching is in the disparity of academic houses that host public administration education. In 

Europe, institutes, schools and departments have a relatively diverse background, as seen in 

todayôs disciplinary embeddedness. PA is characteristically found taught in Law Schools or 

Sociology and Political Science in France. PA advanced into an independent field in the 

Netherlands, almost separated from Political Science; however, one frequently still finds PA 

contained in Political Science in faculties of Social Sciences and infrequently in faculties of 

Law. In Eastern and Central Europe, Public Administration is usually taught in Economics 

faculties, mirroring the central economic planning legacy of communism. Business schools 

are another home for PA programmes, particularly those with a management focus, as is 

usually the scenario in the UK [Brans M., Coenen L., 2016].  

The divergence of PA programmes in Europe was experimentally demonstrated by Hajnal, 

whose quantitative investigation of ñthe relative disciplinary weight of curriculum 

components in 191 European PA programsò indicated that three programme identities exist: 

1) ñlegalistic typeò of PA education is indicated by law; 2) ñpublic typeò is characteristically 

fed by political and social sciences; 3) ñcorporate typeò reveals a preponderance of 

components of economic and management curriculum. According to Hajnal, ñsome 

Continental European countries are characterised by a broad and significant political science 

component, typical of the public type. Nordic countries put a stronger emphasis on business 

administration. In most Southern European countries, and some post-communist countries, 

law predominates in the PA curriculaò [Hajnal G., 2003].  

The Thematic Network in Public Administration (TNPA) was formed within the European 

Higher Education Area. It was made up of 122 higher education institutions and associations 

that offered undergraduate and postgraduate programmes in Public Management or Public 

Administration, integrating the key universities active in the Public Administration field. The 

novel TNPA project, ñThe Europeanisation of Academic Programs in Public Administration 

1997ï2000ò, intended to identify the avant-garde in the learning of the European scope in 

Public Administration programmes and planned an approach to surmount deficiencies in 

higher Public Administration learning. The TNPA worked as a podium to generate and 

facilitate discussions about building a European scope in Public Administration programmes 

and expanding the field. The subsequent TNPA project pushed the European content of 

educational programmes in Public Administration further and created some tangible actions. 



 

11 
 

It drove and implemented measures to reinforce the European scope of programmes in Public 

Administration, for example, through the advancement of relative instructional modules. 

Also, it proactively advanced information dissemination and combined projects on subject 

matters that predicted several of the present arguments on the eminence of education at the 

undergraduate and Master stages, even at the PhD schooling level. In a more practical sense, 

the network supplied course designers with resources by spreading course content and new 

teaching approaches, including problem-based and case-based learning, as well as ICT 

teaching. The association European Public Administration Network (EPAN) was created to 

build a sustainable platform for the operations of the Thematic Network in Public 

Administration to unify TNPAôs activities. A series of summer schools was one of EPANôs 

most visible products. The summer schools taught participants to employ problem-based 

learning, comparative case studies, and other techniques to make teaching and learning more 

effective and appealing. The first summer school was held at Leiden University in 2002 under 

ñEuropeanization, Institutional Analysis and Public Administrationò. ñThe second summer 

school was held in Bratislava in 2003 and focused on Public Policy Management from a 

comparative perspective, and the third summer school took place in Leuven in 2004. Its prime 

focus was on writing and teaching casesò [Brans M., Coenen L., 2016]. 

Public administration continuing education is one of several related activities universities, 

schools, or colleges may offer, sometimes in different units. Some universities provide PA 

continuing education that is training centred instead of degree centred, for instance, the one 

found in DPA and MPA degrees [Van Wart M., Holzer M., Kovacova A., 1999]. However, e-

learning in continuing education in public administration has been researched scarcely 

qualitatively or quantitatively despite its significance to universities. The present investigative 

study considers the number and types of training, training partners, enrollees, personnel, and 

acceptance of e-learning courses among public servants and healthcare providers. 

Many methodical meta-studies and reviews on the efficiency of e-learning are viewed from 

the perspective of language learning or healthcare. Such analyses principally include 

measurable research based on specific criteria, like ñhomogeneity of the respondents and 

predefined outcome measuresò [Rosenberg H., Grad H. A., Matear D. W., 2003], 

transparency of statistical information [Grgurovic M., Chapelle C. A., Shelley M. C., 2013; 

Means B. et al., 2013] or sample size [Veneri D., 2011]. Only one significant meta-review, 

which integrated quantitative and qualitative studies in an incorporative review examining 

ñthe outcome of distance learning for nursing educationò, was found [Patterson B. J., Krouse 



 

12 
 

A. M., Roy L., 2012]. The quantitative meta-reviews intended to consolidate the data from 

various quantitative research to show the effectiveness of e-learning. The above mixed-

method meta-review covers the current state of research, explains how studies evaluate 

different outcomes and explores various elements of learning effectiveness [Noesgaard S. S., 

Ïrngreen R., 2015]. This is analogous to the current thesis, which also applies ña mixed-

method methodologyò in an incorporative way.  

Though connecting technology and education appears to be a natural endeavour at first look, 

it is far from being a seamless and progressive undertaking. Indeed, the history of educational 

technology reveals a lengthy and frequently challenging process of mutual adaptation and 

integration. In most situations, technology delivers more challenges and lower productivity 

than expected at the beginning [Lowyck J., 2008]. 

Internet technologies have changed the technological and economic landscape in using 

technology for learning. We will continue to fall short if we focus too much on the technology 

itself and not enough on how well it is being used. Finally, successful Internet-enabled 

learning or e-learning requires developing a plan that optimises technology within an 

organisational culture that is ready and eager to apply it [Rosenberg M. J., 2001]. 

According to Bronlund and others, ñthe route to using e-learning is not straightforward. High 

setup costs and time commitments to maintain quality are issues brought up in this respectò 

[Bronlund M., Kirk R., Basu A., 2011]. Inadequacy of standardisation of quality assurance 

has also been identified [Konstan J. A. et al., 1997; Higgins S. A. K., Thorne D., 1998]. e-

Learning should meet the requirements for delivering knowledge and skills, as well as 

user acceptance, to establish an underpinning for quality assurance [Williams K., Kear K., 

Rosewell J., 2012]. 

Educators documented the benefits of e-learning as including improved open access to 

education, place, and time flexibility. There are also limitations, namely ñhigh dropout rates, 

lack of management oversight, lack of attendee support, lack of sufficient interaction 

between a tutor and usersò [Nesterowicz K., Librowski T., Edelbring S., 2014(a)]. 

e-Learning is a suitable mode of education, which can occur anywhere and at anytime. It 

helps save extra expenses for participants (accommodation, travel) and providers (printing 

materials, renting the venue). On the other hand, campus-based education has advantages over 

e-learning, such as interpersonal interaction, live meetings with the teacher, exact place 
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and time of training. Consequently, to secure the level of the provided information, e-

courses require standardisation and validation just like conventional courses. ñIt is not only 

the content of e-courses that requires reviewing by specialists but also the way they are 

designed and provided to attendeesò [Nesterowicz K., 2014(b)]. 

For students and employees, e-learning vastly improves educational options. This potential, 

however, necessitates a certain amount of institutional preparedness in terms of human and 

infrastructural resources. Finding the best ways to implement e-learning into the educational 

process is one of the most critical tasks for universities and colleges [Frehywot S. et al., 

2013]. 

Key advantages of e-learning are reported such as ñimproved open access to education, 

including full degree programmes, or better integration for non-full -time students, particularly 

in continuing educationò [Ahmad Z., 2010]. Furthermore, tools are provided to assist students 

in solving problems independently [Dalsgaard C., 2006]. 

Some advantages of e-learning include: 

Å differentiation of learning, 

Å reduction of cost 

Å flexibility of time, 

Å incorporated tools for assessment, 

Å multimedia forms, 

Å high interactivity. 

The widespread use of technology, the quantity of information and knowledge, and the wide 

usage of multimedia applications make it difficult to present a practical and appealing e-

learning model that incorporates all these components. Furthermore, quality assurance has 

become a significant challenge in the emerging e-learning environment. The degree of 

teacher/instructor skill and preparation in such a complex setting necessitates a new dynamic 

framework to assure educational quality [Al-Sharhan S., Al-Hunaiyyan A., 2014].  
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According to Rabai Ben Arfa and Rjaibi, ñthe increasing popularity of e-learning in 

continuing education requires investigation and evaluation of the quality and efficacy of this 

modeò [Rabai Ben Arfa L., Rjaibi N., 2011]. 

There is increasing empirical evidence that understanding the social component of learning 

(i.e., the importance of person-to-person and team interactions within the e-learning 

framework) is among the principal determinants for e-learning success. Peer learningôs social 

features can boost student motivation and engagement, strengthen social bonds, and provide 

more opportunities for students to get feedback on their progress [Morrison K., 2006]. Put in 

another way, teamwork or group, based on guidelines of adult education, encourages deeper 

learning via its inclination to promote higher-level critical thinking, creativity, collaboration, 

and innovation. As a joint effort is frequently employed in the professional perspective, this 

kind of work renders the skills that students need in a contemporary workplace [Durier-Copp 

M., Makani J., Kiceniuk D., 2015]. 

Students growing up in the digital era are exposed to a wide range of media [Geer R., 

Sweeney T., 2012; Craft A., 2012]. According to Huffington Post, ñmajor high-tech 

companies such as Google, Verizon, and Microsoft have funded schools to provide them with 

the ability to teach their students through technology, in the hope that this would lead to 

improved student performanceò [Huffington Post, 2011]. 

According to the journal ñChronicle for Higher Educationò, universities report dropout rates 

for remote learners ranging from 20 to 50%. Furthermore, there is a lack of management 

supervision, student assistance, and adequate contact between teachers and users in many e-

learning courses [Frankola K., 2001]. 

Zhang summarises in his work the advantages and disadvantages of e-learning in comparison 

to campus-based learning (Table 1) [Zhang D. et al., 2004]. 
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Table 1. Traditional classroom learning vs e-learning [Zhang D. et al., 2004]. 

 

 

The challenges with e-learning implementation are connected to e-learning governance, e-

content development, and issues experienced by both lecturers and students [Embi M.A., 

2011]. Thus, we need to understand both the studentsô and teachersô perceptions of e-learning 

as they are among the systemôs users. 

In 2019, the North American area dominated the worldwide e-learning sector with over 39% 

of the market. The market has grown due to rapid technological advancements, an increase in 

the number of Internet users in emerging countries, and government backing for the e-

learning system. In developing countries, an increase in smartphone users, student uptake of 

online education, and vendors offering attractive subscription deals are all contributing to the 

e-learning market's rapid expansion. In the projected years 2020-2025, the Asia-Pacific region 

is expected to have the greatest growth rate of 15.2%. Training services dominated the 

market, accounting for over 70% of global e-learning revenue. Because of the increased 

number of new customers and the large potential market in Asia-Pacific, corporate training 

services are expected to rise rapidly. Figure 1 presents the global growth of the e-learning 

market [Kaushal A., 2020]. 
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Figure 1. Global e-learning market growth, 2014-2025 [Kaushal A., 2020]. 
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1. THE AIM OF THE STUDY AND RESEARCH QUESTIONS  

 

The conveyance of knowledge and skills are essential goals of the educational process. 

Besides, the design of educational materials and their acceptance by users are significant 

factors for increasing educational efficiency. In this research, the e-learning courses were 

prepared for public administration servants and healthcare providers as part of their 

continuing education process. I have designed and carried out several observational and 

experimental studies in Hungary and Poland since 2008.  

I posed four research questions:  

1) What are the success factors in designing e-learning courses with  a 

multidisciplinary approach? 

2) Is e-learning efficient in conveying knowledge compared to campus-based 

learning? 

3) Is e-learning efficient in conveying skills compared to campus-based learning? 

4) What is the usersô acceptance of e-learning compared to campus-based learning? 

My research focused on exploring success factors in designing e-courses by a 

multidisciplinary team, t he efficiency of e-learning in conveying knowledge and skills, 

and the acceptance of e-learning among the users (Figure 2). 
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Figure 2. Visual representation of the research model. 

 

An observational study was implemented, and feedback was gathered for exploring the 

success factors of e-learning design. Exclusively, there was a pre-/post-test method for the 

knowledge assessment, and for exploring the conveyance of skills, control and intervention 

groups were created. The Kirkpatrick model of training evaluation was implemented 

[Kirkpatrick D. L., Kirkpatrick J. D., 2006] to determine usersô acceptance of e-learning 

courses.  

The conveyance of knowledge was measured with the use of a pre- and post-test study 

design. The level of e-learning acceptance was evaluated using questionnaires following the 

Kirkpatrick evaluation model [Kirkpatrick D. L., Kirkpatrick J. D., 2006]. 

A pre- and post-test study design examines whether participants regress or improve in the 

course and then associates any such regression or improvement with the intervention [U.S. 

Department of Education, 2003]. In this research, the interventions were continuing education 

courses provided on-site (control group) or remotely (intervention group). 

Among the known models for evaluating and analysing the results of educational and training 

programmes, the Kirkpatrick evaluation model is widely used (Figure 3). It considers any 

approach of training, both formal and informal, to establish propensity based on four levels of 

criteria [Kurt S., 2016]:  
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Level 1. Reaction: this measures the way participants react to the training (e.g., satisfaction).  

Level 2. Learning: evaluates whether the learners comprehended the training (e.g., increase 

in experience, knowledge or skills).  

Level 3. Behaviour: considers whether learners utilise what they learn at work (e.g., 

behavioural changes).  

Level 4. Results: determine if the material had a positive impact on the organisation/business. 

 

 

Figure 3. A visual representation of the Kirkpatrick evaluation model [Lucidchart Content 

Team, 2016]. 
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2. E-LEARNING IN CONTINUING EDUCATION  

 

2.1. Definition of e-Learning 

 

Bansal states that ñe-learning is an approach to facilitate and enhance learning through, and 

based on, both computer and communications technology. (é) may be used to suit distance 

learning through the use of Wide Area Networks, and may also be considered to be a form of 

flexible learning where just-in-time learning is possibleò [Bansal H., 2009]. Others define e-

learning as a pedagogy facilitated by digital technology [European Commission, 2000]. e-

Learning at present, is defined as ñthe acquisition of knowledge and skills using electronic 

technologies such as computer- and Internet-based courseware and local and wide area 

networksò [Fatma S. F., 2013]. In several modern-day sectors, e-learning is frequently 

considered a novel type of learning that utilises the resources of the Internet to render often 

interactive, customised programmes and learning materials to various distant and local 

spheres of practice [Nicholson P., 2007]. 

According to Po·r and others, ñe-Learning is defined as follows: (1) in the wider sense: a 

process of training, transferring knowledge or studying which is aided by digital equipment 

(storage, retrieval, display, forwarding and feedback of content and study-aides); (2) more 

specifically: an open form and framework of training, accessible through a private or public 

network, which enables the efficient organisation of the training process for the user (young 

or adult), as well as appropriate communication and feedback between tutor and trainee, 

regardless of time or distanceò [Po·r J. et al., 2015]. 

ñe-Learning should involve student-student, student-teacher, or teacher-teacher interaction. 

Participants of e-learning courses should be aware of the results of their education process; 

their knowledge should be evaluated throughout the course. Therefore, uploading materials on 

a website, like lectures or exercises, is still not real e-learning since it lacks this interactive 

componentò [Nesterowicz K., 2009]. 

e-Learning is a ground-breaking approach to convey information for education purposes. Its 

function is to reinforce the skills, knowledge, and other learnersô abilities [Siritongthaworn S. 
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et al., 2006]. The core of e-learning is rooted in the various mix and appearances of learning 

tools like videos, wikis, fora and e-books [Po·r J. et al., 2015].  

Figure 4 presents the critical performance determinants of e-learning - three scopes, namely 

system, personal and environmental. 

 

 

Figure 4. e-Learningôs Critical Success Factors (CSF) [Bhuasiri W. et al., 2012]. 

 

From the communicative view, e-learning is divided into asynchronous (offline) and 

synchronous (online) communication. Offline communication is the activities that do not 

happen at the same time. Offline communication assists students to access the prospectus at 

any time according to their work and life condition. By using these resources, learners can get 

more time to take part in discussions, pose questions, give answers, complete assignments for 

reflection, and apply the learning in real-life situations. This kind of learning lets users enter 

the learning environment at a convenient place and time, access the educational content, and 
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contact others. In e-learning, learners have contact with tutors, other learners, and/or the 

course content at the same time. One advantage of learners communicating online with the 

teacher, other learners, and other learning cases is that attendees feel a sense of community 

and belonging to a group, benefit from feedback from the teacher and other learners, and align 

with other learners to improve their learning. One of the asynchronous learning methods is a 

forum [Karanjam S., Yazdi F. K., Zarifsanaiey N., 2015].  

Romiszowski summed up the learning forms characteristic of e-learning in a quadrant table 

(Table 2) [Romiszowski A. J., 2004]. 

 

Table 2. Learning activities characteristic of e-learning [Romiszowski A. J., 2004]. 

 

 

Romero presents in his blog an iconographic explaining which online educational content can 

be categorised as e-learning and which not (Figure 5) [Romero G., 2014]. 
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Figure 5. What is e-learning and what is not? [Romero G., 2014]. 
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Forum 

According to Williams, group cooperation has used a forum to search for information or solve 

problems happening in peopleôs lives. Therefore, an online discussion is a representation of 

social context to support learning. Besides providing knowledge, this educational strategy 

promotes information storage and improves formal and informal learning environments. 

Exchanging information among learners in the forum enhances discussion, interaction, and 

finally, critical thinking. ñSuch virtual social communications cause the feeling of achieving 

knowledge in learnersò [Wil liams I. M., 2014]. As per the study carried out by Mohammad 

and others, the comparison of online fora, contextual chats, and online learning interactions 

reported from studentsô views reflected learnersô more extensive interest in an online forum 

(in contrast with two other methods) [Mohamad A. M., Yusof F. M., Aris B., 2014]. The 

study of Morrison and Seaton showed that using fora had beneficial effects on learning 

methods and gave grounds for facilitating searching, sharing information, and having access 

to tools for detailed education data analysis [Morrison D., Seaton J. X., 2014]. 

 

2.2 History of Educational Technology 

 

Assisting individuals to study cheaper, faster, easier or more effective, can be traced back to 

the surfacing of very preliminary learning tools, like paintings on the cave walls [Nye D., 

2006; Seel N. M., 2008]. Different kinds of abacus have been employed. Blackboards and 

writing slates have also been utilised for at least one thousand years [Biruni M. ibn A., Sachau 

E., 1910]. Pamphlets and books have assumed an important position in education from their 

introduction. 

In the first years of the twentieth century, persons and, afterwards, allied professionals set that 

mission as a fundamental spotlight, consequently setting up educational technology as a field. 

With the advancement in radio broadcasting in the 1930s and subsequently television in the 

1950s, these electronic media became systems to get in touch with vast audiences, within and 

outside school, providing education. The surge of interest in learning machines integrating 

programmed teaching founded on behaviourist psychology inundated the sector, bringing 

about an identity shift. The fieldôs ideal learning grew from audio-visual technologies to all 

other technologies, including psychological ones. As in the 1980s, the focus moved to the 
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framework of educational processes, particularly the dexterous use of teaching approaches, 

rejuvenated by discoveries from constructivist and cognitive points of view. As computers 

became more rampant in the 1990s, they became the delivery system of choice due to their 

interactive capabilities. After 1995, with the fast global growth of the World Wide Web, 

networked computers began to provide communication, storage, and processing services. The 

first decade of the 21st century saw educational technology increasingly focused on distant 

education, the most recent paradigmatic framework for the timeless aim of helping more 

people learn quicker, better, and more affordably [Molenda M., 2008]. 

The utilisation of media for education dates back to the first ten years of the 20th century 

[Saettler P., 1990] with the interpolation of educational films (the 1900s) as well as Sidney 

Presseyôs mechanical teaching machines (the 1920s). The earliest ñall multiple choiceò, large-

scale evaluation was the Army Alpha. It was used to evaluate the intelligence and, more 

precisely, the capability of World War I military recruits. Films and other multimedia 

equipment, such as overhead multimedia projectors, were used to train soldiers on a larger 

scale during and after World War II. The idea of hypertext dates back to the Vannevar Bush 

explanation of memex in 1945. During the 1950s, slide projectors were employed mainly in 

settings of educational institutions.  

In the 1960s, the University of Illinois pioneered a classroom system based on linked 

computer terminals that allowed students to access educational resources on a specific subject 

while listening to lectures recorded on remotely connected equipment such as a television or 

audio device [Woolley D. R., 2013]. The PLATO project at the University of Illinois started 

in 1961. It aimed to produce affordable education through interrelated cost-efficient terminals 

and a basic programming language for teaching, TUTOR [Saettler P., 1990].  

The majority of the pioneer programmes were assignments with various branching measures, 

but a wide assortment of focus was built at the college level. Remote universitiesô terminals 

were linked to the central processor in a times-haring system, rising to hundreds of websites 

and thousands of hours of material accessible throughout the college programme. With 

continued software development, several ground-breaking display systems emerged, 

including a Visual Web Browser. More diverse teaching systems, including laboratory and 

discovery-oriented methods, became possible with more capable hardware and experience. 

Online message boards and fora, chat rooms, e-mail, remote screen sharing, multiplayer 

games, and instant messaging, resulting in the appearance of what was possibly the worldôs 
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earliest online community, was pioneered by the PLATO system [Woolley D. R., 2013]. This 

system kept growing and developed right across the early 2000s, igniting the spreading of 

local Computer Assisted Instruction development and gaining a niche in occupational learning 

[Molenda M., 2008].  

Stanford University psychology professors Patrick Suppes and Richard C. Atkinson carried 

out an experiment using computers to instruct elementary school students in the Palo Alto 

Unified School District in California in spelling and arithmetic through Teletypes in the mid-

1960s [Suppes P., Jerman M., Groen G., 1966; Suppes P., 1971]. ñStanfordôs Education 

Program for Gifted Youthò is a product of those pioneer experiments. An influential book 

titled ñDeschooling Societyò in which Ivan Illich envisioned ñlearning websò as a replica for 

people to network the education they required was published in 1971. The 1970s and 1980s 

witnessed considerable contributions in computer-based instruction by Murray Turoff and 

Starr Roxanne Hiltz at the New Jersey Institute of Technology [Hiltz S., 1990] and 

advancement at the University of Guelph in Canada [Mason R., Kaye A., 1989].  

The Council for Educational Technology in the UK supported the application of educational 

technology, particularly administering the governmentôs ñNational Development Programme 

in Computer Aided Learningò (1973-77) [Educational Technology, 2014] as well as the 

ñMicroelectronics Education Programmeò (1980ï86). As of the mid-1980s, it became 

possible to access course content at several college libraries. The education interaction in 

computer-based learning or computer-based training was between micro-world simulations or 

computer drills and the student. Digitised networking and communication in education began 

in the mid-1980s. Education institutions started to maximise the new medium by providing 

distance learning courses via computer networking for information. Pioneer online learning 

structures, founded on computer-based training/learning, often simulated autocratic styles of 

teaching. Therefore, the function of the online learning structure was to transfer knowledge, in 

contrast to later developed systems based on computer-supported concerted learning, which 

promoted the joint development of knowledge. Videoconferencing was a significant precursor 

to todayôs known educational technologies. Even more recently, videoconferencing has grown 

in popularity to get to over twenty thousand students throughout Canada and the United States 

in 2008ï2009. The downsides of this kind of educational technology can be: 

videoconferencing needs the preparation of a sort of mini-television studio in the museum for 

transmission, space, therefore, becomes a challenge; quality of sound and image are 
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frequently pixelated or grainy; and specialised apparatus is needed for both the participant as 

well as the provider [Crow W. B., Din H., 2009]. 

The University of British Columbia (where Web CT, now incorporated into Blackboard Inc., 

was first developed) and the Open University in Britain [Mason R., Kaye A., 1989] started a 

revolution in employing the Internet to provide education [Bates T., 2005], heavily online 

distance learning, an online discussion between students and utilising web-based training 

[Johnson H. M., 2007]. Professionals like Harasim lay profound focus on the application of 

learning networks [Harasim L. et al., 1995]. 

With the introduction of the World Wide Web in the 1990s, teachers started leveraging 

developing technologies, such as multi-object oriented sites, which are text-based online 

virtual reality systems, to construct course webpages with basic sets of instructions for their 

students [Srivastava E., Agarval N., 2013]. 

Publishers of textbooks maximised channels to utilise CD-ROM technology and the Internet 

to annexe conventional learning. Simon and Schuster were among the first to lead this field, 

initiating the New Media Group via its then Higher-Ed subsidiary, Prentice Hall. Richard 

Menta, the publisher of future MP3 Newswire, whose principal project was the Guest Lecture 

Series, was among the New Media Groupôs members. This was the first time when online 

video lectures were successfully delivered to universities. In December 1996, Harvard physics 

professor Eric Mazur gave the first lecture, ñPeer Instructionò [Menta R., 2016]. 

By 1994, the earliest online high school had been established. In 1997, Graziadei explained 

the benchmark for assessing products and creating technology-based courses that encompass 

being replicable, portable, affordable, scalable, as well as having a high likelihood of long-

term cost-effectiveness [Graziadei W. D. et al., 1997]. 

Therefore, the 21st century opened with novel viewpoints towards e-learning, novel 

technological affordabilities, educational models, and mentality. A significant change became 

apparent, subtle, nevertheless ultimately intense. ñA fundamental shift in the understanding of 

the very nature of learning and hence the definition, design, and delivery of education 

characterised the late 1990s and early 21st century, and this shift became civilisational and 

global as educators and learners worldwide adopted networked e-learningò [Harasim L., 

2006]. 
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Following World War II, conventional teaching and learning, mostly in classrooms, were 

expected to be supported by information representation media like radio, television, 

slideshows, film, and video. The traditional school format hampered the flexible adaptation of 

these new media due to fixed time slots, predefined curricula, teacher resistance to change, 

and limited organisational flexibility, finances, and infrastructure [Lowyck J., 2008]. 

From 1970 onward, the growing use of computers gave rise to a twin debate about 

incorporating computers into learning settings. The society maintained that ñyouths had to be 

prepared to live in an information society, equipped with the computer skills necessary for 

driving on the information highway (though nowadays youths seem to outperform their 

teachers and parents in their use of digital technology)ò on the one hand. Regarding strategy 

for innovation, most governments supposed equipping schools with computers would 

automatically enhance higher-order skill acquisition and learning processes. However, studies 

have revealed that computers only generate learning output if adequate support is accessible 

[Lowyck J., 2008]. 

Since the last decade of the 20th century, the communication features of networked computers 

have opened the closed position of personal computers. Computers are no longer considered 

personal computers or simply computing devices that process numbers. They are instruments 

that help people communicate with one another. These technologies can supplement, correct, 

or fine-tune information incorporated in instructional software or accessible on the Internet on 

the one hand, and generate new data and shared knowledge through computer interaction on 

the other [Lowyck J., 2008]. 

Gogos gave a brief history of e-learning in the form of an infographic (Table 3) [Gogos R., 

2012]. 
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Table 3. A brief history of e-learning, infographic [Gogos R., 2012]. 
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Enhanced Internet capabilities made modern systems of interaction with webcams or 

multimedia possible. According to the National Center for Education Statistics, the number of 

K-12 students enrolled in online learning programmes increased by 65% between 2002 and 

2005, owing to increased flexibility, ease of communication between teacher and student, and 

rapid lecture and assignment feedback [National Center for Education Statistics, 2006]. 

Research conducted by the U.S. Department of Education documented that approximately 

66% of postsecondary public and private schools taking part in student financial aid 

programmes provided some remote learning courses during the 2006ï2007 academic year, 

with 77% of enrolment in for-credit classes with an online component [Wiltshire-Bridle M., 

2013]. In 2008, the Council of Europe passed a statement, approving the potential of e-

learning to steer education and equality improvements throughout the European Union 

[Council of Europe, 2008]. 
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2.3. Categories of e-Learning 

 

e-Learning mediation can be grouped into six categories based on the technologies employed 

for the education activities. They include m-learning, psychomotor skills trainer, online 

and local area network-based e-learning, digital game-based learning, virtual reality 

environments, and offline computer-based e-learning [George P. P. et al., 2014; 

Rasmussen K. et al., 2014].  

In offline computer-based e-learning, the education activities are carried out via a laptop or 

personal computer (PC) without an Internet connection. The teaching delivery method tools 

can be carried out offline via USB memory stick, digital video disc or compact disc, also 

online via the network connection, considering that the ñlearning activities do not rely on this 

connectionò [George P. P. et al., 2014; Rasmussen K. et al., 2014]. Offline computer-based e-

learning is usually used in secluded places with limited network access to surmount the 

challenge of accessing online e-learning. The research by Rasmussen et al. opined that 

ñoffline e-learning was equivalent to and might be better than traditional learning in terms of 

knowledge, skills, attitude, and satisfaction among the studentsò [Rasmussen K. et al., 2014]. 

It will, therefore, be helpful for the learning process to incorporate offline e-learning in the 

conventional education process.  

In online and local area network-based e-learning, the education activities depend entirely 

on the Internet and intranet networks. The connection network engages transmission control 

protocol and the internet protocol to render the e-learning tools to the learners [George P. P. et 

al., 2014]. The availability of the Internet is among the key determinants of the successful 

execution of online e-learning [Goi C. L., Ng P. Y., 2009]. 

In the psychomotor skills trainer, e-learning is being employed to prepare good motor 

coordination techniques and skills in education, including learning the ideal methods of 

managing instruments or tools [George P. P. et al., 2014]. The research by Cantarero-

Villaneuva revealed that ñe-learning technologies could be used as additional tools to improve 

studentsô acquirement of the manual skills for patient physical examination and diagnosisò 

[Cantarero-Villanueva I. et al., 2012]. 

An artificial or natural setting is created in the computer in a virtual reality environment, 

allowing the user to communicate with the outside environment [George P. P. et al., 2014]. 
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The information is visualised in a three-dimensional form, and an interactive atmosphere is 

provided through the specific subject available to enhance the sensation of immersion into the 

virtual world. The virtual environmentôs capacity to accommodate numerous users 

simultaneously allows them to engage digitally and foster collaborative learning [Monahan T., 

McArdle G., Bertolotto M., 2008]. 

In digital game-based learning, the application for learning employs the principle of 

mechanics and games in non-game situations to support students to execute the given tasks 

and develop their passion, understanding, and attitude [George P. P. et al., 2014]. ñIn this type 

of e-learning intervention, self-initiated learning is developed, where the game developer used 

the usersô enjoyment as a catalyst to stimulate the learning process. This is done to overcome 

the lack of usersô initiatives to study when using other types of e-learning environmentsò [Fu 

F. L., Su R. C., Yu S. C., 2009]. 

m-learning (mobile learning) is the sixth category of e-learning. An e-learning intervention 

employs a mobile podium like a tablet or smart phone to give the learning materials [George 

P. P. et al., 2014]. According to the research carried out at Open University Malaysia,  

ñm-learning in tertiary education is believed to be able to help students to manage their time 

to study more properly and motivate them to studyò [Abas Z. W., Peng C. L., Mansor N., 

2009]. Therefore, m-learning is advised to be employed as one of the aids for learning as it 

will provide the students with advantageous effects [Azhari F. A., Ming L. C., 2015]. 

 

2.4. Framework for e-Learning 

 

ñWhat does it take to provide flexible learning environments for learners worldwideò? Khan 

has been communicating with instructors, learners, trainers, administrators, technical and 

other support staff involved with e-learning in academic and corporate environments 

worldwide with this question since 1997. Khan studied essential issues in e-learning 

deliberated in specialised discussion fora and planned and taught online courses. Khan states 

that ñe-learning represents a paradigm shift not only for learners but also for instructors, 

trainers, administrators, technical and other support staff and the institution. We (i.e., students, 

instructors and staff) are accustomed to the structure of a traditional educational system where 

instructor-led, face-to-face classes are the learning environment. e-Learning, on the other 
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hand, is an innovative way of delivering instruction to diverse learners in an environment 

where students, instructors and support staff do not see each other. The format of such a 

learning environment is different from traditional classroom instruction. Traditional 

classroom-based instruction takes place in a closed system (the confines of a given classroom, 

school, textbook or field trip), whereas e-learning takes place in an open system (open and 

flexible space (é)). Learners in an open, flexible and distributed learning environment need 

immediate attention and feedback on their work to continue their learning. One needs to 

provide the best support systems, so they do not feel isolated and join the list of dropouts. As 

we are accustomed to teaching or learning in a closed system, the openness of e-learning is 

new to us. To create effective environments for diverse learners, however, we need to jump 

out of our closed system learning design mentalityò. Khan provided the e-Learning 

Framework to enable such a shift and confront many problems (Figure 6). Several elements 

contribute to developing an effective educational environment. Some of them are 

interconnected and interrelated [Khan B. H., 2010].  

Khan clustered these factors into eight dimensions [Khan B. H., 2010]: 

1) evaluation, 

2) ethical, 

3) interface design, 

4) institutional, 

5) management, 

6) pedagogical, 

7) resource support, 

8) technological. 
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Figure 6. The e-Learning Framework [Khan B. H., 2010]. 

 

This framework aims to assist one to consider every facet of what one is doing during the 

design process of e-learning [Khan B. H., 2010]. Diverse issues in the eight scope of the 

framework were seen to be valuable in many studies that were done to reassess e-learning 

resources, tools and programmes [Dabbagh N. H., Bannan-Ritland B., Silc K., 2000; Gilbert 

P. K., 2000; Kao D., Tousignant W., Wiebe N., 2000; Khan B. H., 2007; Khan B. H., Smith 

H. L., 2007; Romiszowski A. J., 2004; Singh H., 2003; Chin K. L., Kon P. N., 2003; Kuchi 

R., Gardner R. Tipton R., 2003; Mello R., 2002; Barry B., 2002; Goodear L., 2001; Khan B. 

H., Waddill D., McDonald J., 2001; Khan B. H., Ealy D., 2001; El-Tigi M. A. and Khan B. 

H., 2001; Zhang J., Khan B. H., Gibbons A., Ni Y., 2001]. Every scope has many sub-

dimensions. In turn, each sub-dimension comprises themes or elements that centre on a 

specific area of an e-learning environment. Every e-learning project is distinctive. A way to 

identify crucial issues is by putting each stakeholder category (like a learner, support staff, 

instructor, etc.) at the frameworkôs core and then asking questions down the eight scopes of 

the e-learning setting. One can spot several crucial issues and provide answers to questions 

that can help develop a worthwhile e-learning environment for that specific group. One can 

produce an all-inclusive list of topics for an e-learning project by repeating the same process 

for other stakeholder groups. For instance, is the course susceptible to students from various 

time zones? This is an example of a question that e-learning designers can put in the 

geographic variance section of the ethical scope. The aim of asking several questions within 



 

35 
 

each scope is to assist designers in thinking their projects through. As more and more schools 

globally offer e-learning, designers will know more about emerging issues in the eight scopes 

of e-learning. The e-Learning Framework applies to e-learning of any dimension. This scope 

indicates a range characterised by the degree to which teaching is rendered online and thus 

needs to be planned systematically. The given importance to each e-learning scope or sub-

scope or series of e-learning tools differs with the dimension of the teaching. This range is 

explained with examples below to establish the scope and type of e-learning activities as well 

as the way they are linked to the different scopes of the framework. At the micro end of the 

continuum, e-learning activities and information resources may be built for face-to-face 

instruction in education and training environments (e.g., blended learning). For example, in a 

high school physics lesson, a teacher may employ Shockwave simulations to help the 

cognitive work of data analysis, idea visualisation, and model manipulation [ExploreLearning, 

2015]. The teacher would need to plan actions that give perspective and details to this web-

mediated, highly visual model. In a conventional course, the management and institutional 

scopes of the e-Learning Framework will much less matter than the learning strategies 

segment of the pedagogical scope, which gives the procedure for incorporating simulation 

into the programme. A more coherent plan is needed for the complete training or academic 

course further along the continuum, where activities, content, interaction, project work, 

assessment and tutorials must be given through the Internet. Petersons.com database offers 

links to many such courses that are entirely or principally distance-based 

[http://www.lifelonglearning.com]. Extra scopes of the e-Learning Framework will be 

functional in scheming such courses. Lastly, the e-Learning Framework can design entire 

distance learning programmes and virtual universities at the ómacroô end of the continuum 

without a face-to-face mode [Khan B. H., 2001].  

ñAre all sub-dimensions within the eight dimensions necessary for e-learning? Which ones do 

I need to address?ò [Khan B. H., 2010]. It, again, depends on the dimension of your e-learning 

design. According to Khan, to design an e-learning course, it is essential to start with the 

institutional component of the e-Learning Framework and then look at other aspects for 

concerns that apply to a project. A complete preparedness evaluation should be done in this 

situation. However, some institutional sub-dimensions may not be necessary when creating a 

single e-learning course. It is challenging to develop open, adaptable, and dispersed e-learning 

systems for a worldwide audience. We should strive to fulfil the requirements of a wide range 

http://www.lifelonglearning.com/
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of students by asking critical questions along with the frameworkôs eight aspects [Khan B. H., 

2010]. 

 

2.5. e-Learning 1.0, 2.0 and 3.0 

 

There are three main stages in the evolution of e-learning: 1.0, 2.0 and 3.0. 

According to Kumar, ñe-Learning 1.0 uses a learning management system to create, design 

and manage courses, as well as supporting content delivery, user registration, monitoring and 

certification. The systemôs focus is on content and learning objects, with less consideration for 

the learning process. There is not much scope for communication and collaboration. Even 

though tools for collaboration are available, their application in learning is negligibleò 

[Kumar R. A., 2009]. 

e-Learning 2.0 is characterised by interactive courses. User contribution is not restricted to 

mailing lists and newsgroups. Social software transformed online learning. Web 2.0 gave 

birth to e-learning 2.0. The impact of emerging activities on the Web led to a new category of 

services, jointly called e-learning 2.0 [Kumar R. A., 2009]. 

Table 4 summarises the differences between e-learning 1.0 and 2.0. 

 

Table 4. Basic differences between e-learning 1.0 and 2.0 [Sbihi B., Kadiri K. E., 2010]. 

 

 

e-Learning 3.0 is presently a term freely used in diverse discussion fora and blogs by 

researchers in education [Wheeler S., 2009; Walters S., 2010; Moore D., 2010]. The rise of 
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cloud computing and the accessibility of new technologies such as collaborative intelligent 

filtering, expanded and trustworthy data storage capacity, better screen resolutions, multi-

gesture devices, and the 3D touch user interface are bringing in the era of e-learning 3.0 

[Hussain F., 2013]. e-Learning 3.0 is characterised by the ever-present availability of 

educational resources with mobile devices to access virtually anything, anywhere and 

anytime [Baird D. E., 2007; Wheeler S., 2009]. Technology experts as well propose the use 

of data mining (AI) and artificial intelligence to build e-Learning 3.0 systems that can sift and 

sort through large amounts of data, which lets the learner gain a ñbetter understanding of the 

learning process itselfò [Rubens N., Kaplan D., Okamoto T., 2011].  

Furthermore, researchers in learning think that the fundamental concept of ñanything, anytime 

and anywhereò will be enriched by ñanyhowò given by 3D virtual worlds like the use of 

personal avatars and Second Life [Baird D. E., 2007; Rego H. et al., 2010]. Figure 7 presents 

main tools used in e-learning 3.0. 

 

Figure 7. Main tools in e-learning 3.0 [Dominic M., Francis S., Pilomenraj A., 2014]. 
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There are four levels of e-learning [Pattanayak S. P., Dash S., 2014]: 

 1. Knowledge database: students gain gradually training comparable to their assignment 

questions. Students use a search bar where short phrases can be typed in, and then they are 

presented with a catalogue of options. 

2. Online support: students communicate with teachers using chat rooms and bulletin boards. 

Thus, the interaction between them occurs more efficiently.  

3. Asynchronous training: a more convenient process in which students move at their speed 

and ask their questions via bulletin boards and chat rooms. 

4. Synchronous training: this is carried out through audio-visual communications. Where all 

students log in, and a lecture is then given. This still permits students to raise their hands and 

ask questions verbally. e-Learning in Web 3.0 is called e-Learning 3.0, which cuts across 

all the above stages alongside intelligent solutions. It is ñread, write, connect, collaborate, 

anytime, anywhere with anyoneò. It encourages better collaborative learning, enables 

students to come closer to ñanytime, anyplaceò education and provides intelligent web search, 

content organisation, and file management solutions. 

e-Learning 3.0 is still an emerging concept, and thus, there is inadequate research conducted 

on e-Learning 3.0 models and frameworks [Binti A., Sofiadin M., Issa T., 2012]. 

Most researches focus on the technologies employed in e-Learning 3.0 like Big Data, 

Intelligent Agent [Rubens N., Kaplan D., Okamoto T., 2011], Semantic Web [Harris D., 

2008] and Cloud Computing [Sharma S., Sharma D., 2009].  

e-Learning 3.0 has at least four key drivers [Rubens N., Kaplan D., Okamoto T., 2011]:  

1) distributed computing, 

2) extended smart mobile technology, 

3) collaborative intelligent filtering,  

4) 3D visualisation and interaction. 

Distributed computing combined with smartphone technology allows students to be nearer to 

ñanytime, anywhereò education and gives intelligent solutions for content organisation web 

search and document management. Also, it leads to a rise in auto-organised learning, 

motivated by easier access to the services and apparatus that enable us to customise our 
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education recurrently. Combined intelligent filtering executed by intelligent agents allows 

users to work more collaboratively and smarter. 3D visualisation and interaction facilitate a 

wide range of activities, including fine motor-skill interaction, exploration of virtual worlds, 

and manipulation of virtual objects, promoting rich learning (Table 5) [Rubens N., Kaplan D., 

Okamoto T., 2011]. 

 

Table 5. Overview of e-learning 1.0, 2.0 and 3.0 characteristics [Rubens N., Kaplan D., 

Okamoto T., 2011]. 

 

Artificial intelligence, especially intelligent multi-agents, is the foundation on which this 3.0 

idea is built. It facilitates learning by interacting with the author and the student in many ways 

and collaborating and coordinating the flow of content in a sophisticated environment 

[Pattanayak S.P., Dash S., 2014]. 

First of all, in a world of Web 3.0, we will not only access the interpretative web with all its 

potential, but e-learning 3.0 will breach the limits of conventional institutions, and there will 
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be a rise in auto-designed education. We will have less complicated access to the services and 

tools that allow us to customise our education, and these will be more easily summed up. In 

addition, with increased reliability of data storage and retrieval and the latest cloud 

computing, the mash-up is a feasible substitute for the gateway, resulting in less confidence in 

the localised provision. This may, in turn, accelerate the decline of the institutional Virtual 

Learning Environment. Second of all, several analysts think that e-learning 3.0 is all about 

mobile technologies. There will be the need for universal access to services, learning 

resources and tools, including subject specialists, expert support and people-peer learning 

group. There is little to hinder students everywhere from getting what they need on the go, 

from practically anywhere with smart mobile gadgets and improved connection by steadily 

advancing line-of-sight (wireless and satellite) networking services. The future digital 

divisions will not centre on ñhave and have notò socio-economic divisions rather will 

probably be ñwill and will notò mental divisions, as well as ñcan and cannotò skills divisions. 

Also, integrative education will be realistic from every perspective. e-Learning 3.0 will render 

associating across space much easier via prognostic filtering and hugely multi-user 

participative features. ñ(é) very little collaborative learning occurs through the use of wikis 

and blogs (é). In a recent post entitled: Is Twitter the semantic web? It is suggested that 

through its primitive filtering tools such as RT, DM, @ and #tagging, we are witnessing some 

of the early semantic features that enable users to work smarter and more collaboratively. 

Intelligent Agents will take this a lot further. Finally, 3D visualisation will become more 

readily available. Quicker processing speeds and higher screen resolutions will provide 

opportunities for smoother avatar-driven 3D interaction. Multi-gesture devices which will 

operate in 3D space will also become more widely available (é) 3D multi-touch interfaces 

will make a whole range of tasks easier including file management, fine motor-skill 

interaction, exploration of virtual spaces and manipulation of virtual objectsò [Pattanayak S. 

P., Dash S., 2014]. 

 

2.6. Neuropsychological Impact of e-Learning 

 

The research by Firth and others has demonstrated how changes in function weaken 

attentional capacities, social cognition abilities and memory processes in people [Firth J. et 

al., 2019]. Learning on an online platform needs the brain quickly move between activities, 
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squandering metabolic energy. Visual stimuli are often complex and multi-method based 

(containing audio-visual pictures, text, and animations), resulting in digital multitasking and 

poor memory. Working memory overload is a major cause since it inhibits an individualôs 

ability to register correctly, process, and recall information. Because of multi -method based 

learning and divided attention, cognitive overload affects the quality of understanding, 

prioritisation, and deep-level processing of incoming data, which critically determines 

the consolidation of memory into long-term memory [Carr N. G., 2010]. It consequently 

results in decreasing understanding and processing of what is said or taught. Moreover, 

childrenôs social cognitive skills such as empathy, teamwork, and peer connections are 

affected when they are not in school [Jha A. K., Arora A., 2020]. 

In recent years, academics have been more interested in dissociative disorders, notably 

depersonalisation disorder (DPD). A sensation of detachment and unreality toward oneself or 

the outside world is a symptom of DPD. Depersonalisation and derealisation (DP=DR) 

symptoms span a spectrum of normal cognitive processes (such as daydreaming) to severe 

manifestations such as full-fledged chronic dissociative disorder [Aardema F. et al., 2010]. 

According to epidemiological research, the lifetime incidence of DP=DR in nonclinical 

populations ranges from 34% to 70%, implying that some level of dissociation experience is a 

common occurrence. Exposure to a virtual environment might cause dissociation 

experiences and a decreased sensation of presence in real life [Aardema F. et al., 2010]. 

Some instructors who are exposed to their students' issues during online learning may be 

encountering situations that have a detrimental influence on their mental health. Teachers can 

glimpse into their students' homes and, as a result, into the potential turmoil that is 

blossoming there [Blackburn S., 2020]. 

 

2.7. Virtual Reality in Education 

 

Virtual reality (VR) is a computer -generated occurrence comparable to or utterly 

dissimilar from the actual world. ñVirtualò has had the meaning of ñbeing something in 

essence or effect, though not actually or in factò since the late-1400s. The word virtual has 

been mentioned in the computer context as ñnot physically existing but made to appear by 

softwareò since 1959 [Online Etymology Dictionary, 2020].  
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The usefulness of virtual reality can include educational purposes and entertainment as video 

games (Figure 8). Another prominent virtual reality-style technology is mixed reality, often 

called extended reality or XR and augmented reality [Goode L., 2019]. One may differentiate 

between two kinds of virtual reality: text-based networked virtual reality (also called 

Cyberspace) and immersive virtual reality. The immersive VR changes the userôs view when 

he moves his head. Whereas the two VRs are suitable for teaching, Cyberspace is ideal for 

distance teaching [Psotka J., 1995]. 

The beginning of exceptionally immersive VR technology is traceable to the 1960s in the 

amusement business with ñMorton Heiligôs single user console called Sensorama, designed to 

captivate audience attentionò [Heilig M. L., 1962]. A spectacular heave of attention in the use 

of VR technology further than entertainment commerce emerged in the field of professional 

training and education in the 1980s. VR technologies were predominantly used for air flight 

simulator exercises and instruction [Hawkins D. G., 1995]. ñThe introduction of virtual reality 

technology in K-12 and higher education began in the early 1990s with projects such as 

Science Space, Safety World, Global Change, Virtual Gorilla Exhibit, Atom World, and Cell 

Biologyò [Youngblut C., 1998]. 

Notwithstanding the challenges of pioneer VR technologies, the fast increase in the 

processing strength of the computer gave rise to the exploitation of desktop-based VR 

technology in K-12 and higher education. The severe decrease in the technology cost and the 

accessibility of fast Internet connection raised the utilisation of this less immersive kind of 

VR technology further [Dickey M. D., 2005, McLellan H., 2004]. While desktop-based 3-

Dimensional virtual settings cannot render complete immersive knowledge, their 

photorealistic computer graphics have been demonstrated to improve students' engagement 

[Dickey M. D., 2003]. ñAdvances in technology have made it possible to use low-cost 

peripheral devices such as headphones, shutter glasses, and data gloves. (é) new possibilities 

of simultaneously allowing more than one user in a virtual environment to work 

collaboratively have also emergedò [Chen C., Teh S., 2000; Kamel Boulos M. N., Wheeler S., 

2007].  

Standard VR systems presently use VR headsets (Figure 9) or multi-projected environments 

to produce realistic sounds, images, and other ambiences that create a userôs physical presence 

in a virtual setting. A user with virtual reality equipment may look around the virtual world, 

move in it, and interact with virtual features or objects. ñVirtual reality generally includes 
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audio and video feedback, but haptic technology may also enable additional sensory and 

physical inputò [Wikipedia: Virtual Reality, 2021]. 

 

 

Figure 8. Using Virtual Reality in education [Larmand A., 2021]. 

 

 

Figure 9. Virtual reality headset [Hall C., 2020]. 

 

According to Furht, ñAugmented reality (AR) is a type of technology that blends what the 

user sees in his real surrounding with digital content generated by computer softwareò 

[Furht B., 2006]. The extra software-produced images with the virtual prospect typically 
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improve the way the actual environment looks in a certain way. Augmented reality systems 

layer virtual signals over a camera live feed to smart glasses or a headset or via a mobile 

gadget offering the user the aptitude to see 3D images (Figure 10). Augmented reality 

technology applies to overlay information on the physical world. For instance, the 3D replica, 

images or holograms, and sounds are superimposed over what the user hears and sees (Figure 

11) [Prabhu S., 2018; Singh T., 2020]. Teachers attempt to use AR in classroom activities in 

order to supplement their students' textbooks with AR elements. It could pique learners' 

curiosity and encourage them to study [Singh T., 2020].  

 

 

Figure 10. Augmented reality head-mounted display [Prabhu S., 2018]. 

 




























































































































































































































































































































































































































































































































