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ABBREVIATIONS USED IN THE DISSERTATION

Al T artificial intelligence

ANCOVA - analysisof covariance

CPE- Continuing Pharmacy Education

CV - covariate

DPADM - Division of Public Administration and Development Management
DV i dependent variable

e-Learningi electronic learning
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LSP- learning service providers

MOOC - Massive Open Online Course
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PA' public adnnistration

PDD - programdeveloping document



PSC- Program Steering Committee

SDi standard deviation

TNPA - Thematic Network in Public Administration
TOR - training output requirements

UN - United Nations

VLE 1 Virtual Learning Environment

VR T Virtual Reality

WWW i World Wide Web



INTRODUCTION

In this dissertation] investigate modern learning modes in continuing education among
public administration (PA) servants and healthcare providers (pharmacists). The choice to
explore innovativecontinuing 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. Momyver, both public servants and pharmacists need to keep their professional
knowledge upo-date to perform their daily work tasks. It creates the need for continuing

professional development.

According to Max Weber, education is crucial for attaining araintaining 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 systerexaminations to screen or test
Aexpertiseo, whi ch t hen becomes a mechani s
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
inpublic administrationos management and, S |
intentions of the government of the day. Comparative studies of PA &dugathe 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 [G®ay |., Maslove A.2007; Reichard C., 2010] and

the Adisciplinary composition, orientation and identity of the fieldickert W. J. M.,

Stillman R. J., 1999Hajnal G., 2003; Bauer M. W., 200&evaMay |. et al., 2006 Geva

May I., Maslove A., 2007Kickert W. J. M., 200/ Bouc kaert G. , 2008; Re |
M., 2009; Nemec Xt al,, 2013.

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

learning or traditions. Joint initiatives of European public administration education institutions



dedicated a considerable endeavour to diagnose thengxsttte of public administration
education in Europe [Hajnal G., 2003]. The tenacious discrepanpyblic administration
teaching is in the disparity of academic houses that host public administration education. In
Europe, institutes, schools and depemts have a relatively diverse backgroussiseen in
todays 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 garated 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 thecentral economic planniniggacy 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 PArogrammes in Europe was experimentally demonstrated by Hajnal,
whose guantitative i nvestigati on o f At he
components in 191 European PA programso indi
1)legdlistictype @®f PA educati on ipsubiln ccis chayaperdsticddly | a w;
fed by political and social sciences; 8)c or p o r a fregealst &y preapanderance of
components of economic and management curriculum. Accordingatp nal |, ison
Continental Euspean 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 som&gostunist countrig

| aw predominates in the PA curriculad [Hajna

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 offeredundergraduate and postgraduate programmes in Public Management or Public
Administration, integrating the key universities active in the Public Administration field. The
novel TNPA project, AThe Europeanisation of
199720000, i nt ended -garde inithte dearhing fofythe tElrepeara scapa in
Public Administration programmes and planned an approach to surmount deficiencies in
higher Public Administration learning. The TNPA worked as a podium to generdte an
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 someldaagjibns.
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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 coeabjorojects 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 resgsby spreading course content and new
teaching approaches, including problbased and cadsased learning, as well as ICT
teaching. The associati@uropean Public Administration Network (EPANas created to

build a sustainable platform for the op&ats of the Thematic Network in Public
Administration to unify TNPA&s activities. A series of summer schools was one of EBAN

most visible products. The summer schools taught participants to employ pimddenh
learning, comparative case studies, aneotbchniques to make teaching and learning more
effective and appealing. The first summer school was held at Leiden University in 2002 under
AEur opeani zati on, I nstitutional Anal ysi s ani
school was held in Bratsbva 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 caseso [ Br

Public administration continuingdeacation is one of several related activities universities,
schools, or colleges may offer, sometimes in different units. Some universities provide PA
continuing education that tsaining centred instead of degree centred, for instance, the one
found in OPA and MPA degrees [Van Wart M., Holzer M., Kovacova A., 1999]. However, e
learning in continuing education in public administration has been researched scarcely
gualitatively or quantitatively despite its significance to universities. The present iatiestig
study considers the number and types adhiing, training partners, enrollegsersonnel, and

acceptance of-larning courses among public servants and healthcare providers.

Many methodical metatudies and reviews on the efficiency elearning ae viewed from

the perspective of language learning or healthcare. Such analyses principally include
measurable research based on specific criteria, kenogeneity of the respondents and
predefined outcome measube$Rosenberg H., Grad H. A., Matear DV., 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 sreateew,

which integrated quantitative and qualitative studies in @aorporative review examining

Aithe outcome of distance | earning for nursir
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A. M., Roy L., 2012]. The quantitative metaviews intended to consolidate the data from

various quantitative research to show thé&aiveness of ¢earning. Theabove mixed

method metaeview covers the current state of research, explains how studies evaluate
different outcomes and explarearious elements of learning effectiveness [Noesgaard S. S.,
lrngreen R., 204aB83%.tdhtseisumanaeahdb thesis, w

met hod met hodol ogyo 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 undertakidgedl, the history of educational
technology reveals a lengthy and frequently challenging process of mutual adaptdtion
integration. In most situationechnologydelivers more challenges and lower productivity

than expected at the beginningLowyck J., 2008].

Internet technologies have changtite technological and economic landscapeusing
technology for learning/Ve will continue to fall short if we focus too much on the technology
itself and not enough on how well it is being used. Finalyccessful Internetnabled
learningor elearning 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 Bronl und a-lealingis rnotestraghtfonfiardhHigh r o u t €
setup costs and time commitments to maintai.l
[Bronlund M., Kirk R., Basu A., 2011]. Inadequacy of standardisation of quality assurance

has also been identified [Konstan J. &t al, 1997; Higgins S. A. K., Thorne D., 199&}.

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

user acceptanceto establish an underpinning for quality assurance [Williams K., Kear K.,
Rosewell J., 2012].

Educdors documented the benefitsf elearning as including improde open access to
education, place, and tinflexibility. There are also limitations, nameiyh i gh dr opout r
lack of management oversight, lack of attendee support, lack of sufficient intaction

bet ween a t u[Nesterovacn K, Librewski &, &delbring S., 2014(a)].

e-Learning is a suitable mode of education, which can occur anywhere and at anytime. It
helps saveextra expenses for participants (accommodation, travel) and pre\jpienting
materials, renting the venue). On the other hand, cailbgssd education has advantages over

e-learning, such amterpersonal interaction, live meetings with the teacher, exact place

12



and time of training. Consequently, to secure the level bk tprovided information, -e
courses require standardisation and wvalidat.i
the content of ®ourses that requires reviewing by specialists but also the way they are
designed and provi aviezK., 204(b.t t endeeso [ Nestero

For students and employeeslearning vastly improves educational options. This potential,
however, necessitates a certain amount of institutional preparedness in terms of human and
infrastructural resources. Fimg the best ways to iplemente-learning into the educational
process is one of the most critical tasks for universities and colleges [Frehywb@lS.

2013].

Key advantages of -kearning are reportedsuch asfimproved open access to education,
including full degree programes, or better integration for ndull-time students, particularly

in continuing educationo [Ahmad zZ., 2010]. F
in solving problems independently [Dalsgaard C., 2006].

Some advantages of-karning include:

A differentiation of |l earning,

A reduction of cost

A flexibility of ti me,

A incorporated tools for assessment,
A multimedia forms,

A high interactivity.

The widespread use of technology, the quantity of information and knowledge, and the wide
usage of muimedia applications make it difficult to present a practical and appealing e
learning model thatnicorporates althese components. Furthermore, quality assurance has
become a significanthallengein the emerging 4earning environment. The degree of
teader/instructor skill and preparation in such a complex setting necessitates a new dynamic

framework to assure educational qualityf&tharhan S., AHunaiyyan A., 2014].
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According to Rabai Ben Arfa and-leRrnnginbi ,
continuing education requires investigation and evaluation of the quality and efficacy of this
modeo [ Rabai Ben Arfa L., Rjaibi N., 2011].

There is increasing empirical evidence that understanding the social component of learning
(i.e., the importance of psonto-person and team interactions within thdearning
framework) is among the principal determinants féeaning success. Peer learrimgocial

features can boost student motivation and engagement, strengthen social bonds, and provide
more opportaities 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 highlewel critical thinking, creativitycollaboration,

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 {Oopier

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

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

n t

Sweeney T. , 2012; Craft A. 2012] . techccor di

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

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

i mproved student performanceo [Huffington Po

According to the journal AChronicle for Higl

for remote learners ranging fro@0 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 disadvaofagkesrnng in comparison
to campusbased learning (Table 1) [Zhang &.al, 2004].
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Tablel. Traditional classroom learning vdearning [Zhang D. et al., 2004].

Traditional Classroom
Learning E-Learning
* Immediate feedback * Learner-centered and self-paced
* Being familiar to both * Time and location flexibility
instructors and students * Cost-effective for learners
Advantages ¢ Motivating students * Potentially available to global
¢ Cultivation of a audience
social community * Unlimited access to knowledge
* Archival capability for knowledge
reuse and sharing
* Instructor-centered * Lack of immediate feedback in
Disadvantages |* Time and location constraints | asynchronous e-learning
* More expensive to deliver ¢ Increased preparation time for
the instructor
* Not comfortable to some people
* Potentially more frustration,
anxiety, and confusion

The challenges with-karning implementation are connectedetiearning governance,-e
content development, and issues experienced by both lecturers and students [Embi M.A.,
2011]. Thus, we need to under st and -ldaraingh t he

as they are among the systembs users.

In 2019, theNorth American area dominated the worldwidke&mning 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
leaming system. In developing countries) 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 projectedsyz@#20-2025, the AsiaPacific region

is expected to have the greatest growth rate of 15.2%. Training services dominated the
market, accounting for over 70% of globalearning revenue. Because of the increased
number of new customers and the large potential mamnka&sia-Pacific, corporate training
services are expected to rise rapidligure 1presents the global growth of thdearning

market Kaushal A., 202D
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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 edational efficiency. In this research, thdearning courses were
prepared for public administration servants and healthcare providers as part of their
continuing education process. | have designed and carried out several observational and

experimental stdies in Hungary and Poland since 2008.
| posed four research questions:

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

multidisciplinary approach?

2) Is elearning efficient in conveying knowledge compared to campdsased

learning?
3) Is elearning efficient in conveying skills compared to campubased learning?
4) What i s t he us eleasning cansparedpotcampusesed learneg?

My research focused orexploring success factors in designing -eourses by a
multidisciplinary team, the efficiency of elearning in conveying knowledge and skills,

and the acceptance of-éearning among the usergFigure 3.
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Proper of Convevance
design

Acceptance
knowledge

e Kirkpatrick
Multidisciplinary Control and o
Pre-/post-test model of

approach

investigated g
method training
Feedback group :
evaluation

Figure2. Visual representation of the research model.

An observational study was implemented, and feedback was gathered for exploring the
success factors oflearning design. Exclusively, there was a-fpesttest method for the
knowledge assessment, and for exploring the conveyance of skills, contraitamnvention

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

[ Kirkpatrick D. L., Kirkpatrick J.-leaming, 200¢

courses.

The conveyance of knowledge was measured with the usepo#-aand posttest study
design.The level of dearning acceptance was evaluated usingstionnaires following the
Kirkpatrick evaluation model [Kirkpatrick D. L., Kirkpatrick J. D., 2006].

A pre- and postest study design examines whether participanteessgor improve in the
course and then associates any such regression or improvement with the intervention [U.S.
Depatment of Education, 2003]. In thissearch, the interventions were continuing education

courses provided esite (control group) or remely (intervention group).

Among the known models for evaluating and analysing the results of educational and training
programmes, the Kirkpatrick evaluatianodel is widely used (Figure).3lt considers any
approach of training, both formal and informal establish propensity based on four levels of
criteria [Kurt S., 2016]:

18



Level 1.Reaction this measures the way participants react to the training (e.g., satisfaction).

Level 2.Learning: evaluates whether the learners comprehended the trainingirfergase

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.

Kirkpatrick
Evaluation
Model

Level 4

Results What benefits has the

organization experienced as
a result of the training?

Level 3 Have participants applied
Behavior what they learned from the

training?
Level: 2 How much did participants
Learning learn from the training and

have their skills improved?

How did participants respond
to the training?

Level 1

Reaction

Made in

<. Lucidchart

Figure3. 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

Bansalstates thafi 4¢earning is an approach facilitate and enhance learning through, and
based on, both computer and communications

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

t

flexible learning where jush-t i me | earning i s possibled [ Ban

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

Learning at present, I's defined as Adthe acq

technologiessuch as computerand Internebased courseware and local and wide area

networkso [ Fatma S. F -day sextor, 3darning lisnfregeeatly e r a |
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 t o P-bearning & mefined ds Holows (1) imtee wider sense: a
process of training, transferring kmtedge or studying which is aided by digital equipment
(storage, retrieval, display, forwarding and feedback of content and-aidel); (2) more
specifically: an open form and framework of training, accessible through a private or public
network, which eables the efficient organisation of the training process for the user (young
or adult), as well as appropriate communication and feedback between tutor and trainee,

regardl ess of ti eal2015. di stanceo [Po-r J.

A d.earning should involve studestudent, studerteacher, or teachéeacher interaction.
Participants of dearning courses should be aware of the results of their education process;
their knowledge should be evaluated throughout the course. Therefore, uploading materials on
a websiteJike lectures or exercises, is still not redlearning since it lacks this interactive

componento [ Nesterowicz K., 2009].

e-Learning is a grountireaking approach to convey information émfucationpurposes. Its

function is to reinforce the skills, kmol edge, and ot her | earnerséo

20
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et al, 2006]. The core of-karning is rooted in the various mix and appearances of learning

tools like videos, wikis, foraandle o o k s  ptBlLp2015]. J .

Figure 4presents the critical performance determinants-lebeing- three scopes, namely

system, personal and environmental.

Personal dimendons
~Lazrnars” Cherarteristics
~Instdos’
chafacteristics
-Extrinsic motivation

C5Fs for e-
learning
.-l-..-. - .\.. -
Svstem dimensions
“Infrzstucurs =d  gystem
Environmental dimens ons gquzlity
-a-Leztning smrbonspent Courze and  indfbrmation
quality
-Institetion and serdce qualiby
Figured.eLear ni ngbébs Critical Success Factors (

From the communicative iew, elearning is divided intoasynchronous (offline) and
synchronous (online)communication. Offline communication the activities that do not
happenat the same time. Offline communication assists students to access the prospectus at
any time accordig to their work and life condition. Bysing these resources, learness get

more time to take pam discussions, pose questions, give answers, complete assignments for
reflection, and apply the learning iealtlife situations. This kindf learning ts uses enter

the learning environment at a convenient place and time, access the educational content, and
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contact others. In-Earning, leaners have contact with tutorsther learners, and/or the
course content at the same tintne advantage déamers communicating online with the
teacher, other learners, and otharteng cases is that attendefeel a sense of community

and belonging to a group, benefit from feedback from the teacher and other learners, and align
with other learners to improvéeir learning. One of the asynchronous learning methods is a
forum [Karanjam S., Yazdi F. K., Zarifsanaiey N., 2015].

Romiszowski summed up the learning forms characteristicledming in a quadrant table
(Table 2) [Romiszowski A. J., 2004].

Table2. Learning activities characteristic ofearning [Romiszowski A. J., 2004].

A structed definition of e-learning

INDIVIDUAL SELF-STUDY GROUP COLLABORATIVE
Computer-Based Computer Mediated
Instruction/Learning/Training Communication

ONLINE STUDY Surfing the internet, accessing Chat rooms with(out) video
Synchronous websites to obtain information (IRC, Electronic
Communication or to learn (knowledge or skill) Whiteboards)

(REAL-TIME) Audio/Video-conferencing

OFFLINESTUDY Using stand-alone Asynchronous
Asynchronous courseware/Downloading communication by e-mail,
communication materials from the Internet for discussion listsor a

(FLEXI-TIME) later local study Learning Management
System

Romero presents in his blog an iconographic explaining which online educational content can
be categorised aslearning and which not (Figurg fRomero G., 2014].
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Learning connected
with electronic media
is eLearning

presentations, recording live
sessions and uploading them
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Designing an eLearning course is an exacting
process based on Sound Learning Principles

Figure5. What is elearning and what is not? [Romero G., 2014].
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Forum

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

problems happenng i n peopl eds | ives. Therefore, an
social context to support learninBesidesproviding knowledge, this educational strategy
promotes information storage and improves formal andrnmdb learning environments.
Exchangng information among learners in the forum enhances discussion, interaction, and
finally, critical thinking. iSuch virtual social communications cause the feeling of achieving
knowledge in learneég[Wil liams I. M., 2014]. As pethe stug carriedout by Mohammad

and othersthe comparison of online fora, contextual chats, and online learning interactions
reported from studentsd views reflected | ear
(in contrast with two other methods) [Mohamad A. Musof F. M., Aris B., 2014]. The

study of Morrison and Seaton showed that using fora had beneficial effedesarning

methods and gavgrounds for facilitating seahing, shaing information, and having access

to tools for detailed education data anay#dorrison D., Seaton J. X., 2014].

2.2 History of Educational Technology

Assisting individuals to study cheapdaster, easier or moeffective,can be traced back to

the surfacing of very preliminary learning tools, like paintings on the cave {dls 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 iiibn A., Sachau

E., 1910].Pamphlets and books have assumed an importantgrositieducation 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 advancemenit 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. T h @isudl teehhobbdies to ialld e a |

other technologies, including psychological ones. As in the 1980s, the focued 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 deljsteynsof choice due to their
interactive capabilities. After 199%ith the fast global growth of the World Wide Web,
networked computers began to provide communication, storage, and processing Jérgices.
first decade of the 2%century saw educationékchnology 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 te fiist ten years of the $0century

[Saettler P., 1990)ith the interpolation of educational films (the 1900s) as well as Sidney
Presse§ mechani cal teaching machines (the 1920:
scale evaluation was the ArmAlpha. It was used t@valuae the intelligence and, more

precisely, the capabilityof World War | military recruits.Films and other multimedia
equipment, such as overhead multimedia projectors, were used to train soldiers on a larger
scale during and at World War Il. 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 lllinois pioneered a stasm 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]. THEATO project at the University of Illinois started

in 1961. It aimed to produce affordable education through interrelate@ftiognt terminals

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

The majority of the pioneer progmmes were assignments with various branching measures,
but a wide assortment of focus was built at
were linked to the central processor in a tifhasng system, rising to hundreds of websites

and thousaas of hours of material accessible throughout the college programme. With
continued software development, several greorghking display systems emerged,
including a Visual Web Browser. More diverse teaching systems, including laboratory and
discoveryoriented methods, became possible with more capable hardware and experience.
Online message boards and fora, chat roomsaie remote screen sharing, multiplayer

games, and instant messaging, resulting in
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eariest 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@adinga niche in occupatiai 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 sjfigng and arithmetic through Teletypes in the mid
1960s [ Suppes P., Jer man M. , Gr ofe Educaion, 196
Program for Gifted Youtho is a product of t
titled ADeschwbichgl $anoni et ydchnenvisioned il
people to network the education they required was published in 1971. The 1970s and 1980s
witnessed considerable contributions in compbtesed instruction by Murray Turoff and

Starr Roxanne Hit 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, particuldy administering the governménst fi Nat i on al Devel opme
in Computer Ai d erd) [Edueaional iTeclgnology, 20947 & well as the

AMIi croel ectronics E d u&6r tAs of nthe miell88Ps, d etante ( 1 9 8
possible to access coursentent at several college libraries. The education interaction in
computerbased learning or computbased training was between misworld 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 computesed training/learning, often simulated autocrstytes of

teaching. Therefore, the function of the online learning structure was to transfer knowledge, in
contrast to later developed systems based on corrgupeorted concerted learning, which
promoted the joint development of knowledge. Videoconf@ngnwas a significant precursor

to todaybés known educational technol ogi es. E
in popularity to get to over twenty thousand students throughout Canada and the United States

in 2008 2009. The downsides of this nd of educational technology can be:
videoconferencing needbe preparation of a sort of mitelevision studio in the museum for

transmission, spaceherefore, becomes ahallenge quality of sound and image are
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frequently pixelated or grainy; and spaiged 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 [MaRgrKaye 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 utilisinbased training
[Johnson H. M., 2007]. ProfessionalkdiHarasim lay profound focusn the application of

learning networks [Harasim ket al., 1995].

With the introduction of the World Wid&Veb in the 1990s, teachers startederaging
developing technologies, such as muobject oriented sites, which are tddsed 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 uti®eROM technology and the Internet

to annexe corentional learning. Simon and Schuster were among the first to lead this field,
initiating the New Media Group via its then Higked subsidiary,Prentice Hall. Richard

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

Seri es, was among the New Media Groupds mem
video lectures were successfully delivered to universities. In December 1996, Harvard physics

professor Eric Mazur gave the first lectuiieer Instruction[Menta R, 2016].

By 1994, the earliest online high school had been establish&éd1997, Graziadei explained
the benchmark for assessing products and creating techruwdsgy courses that encompass
being replicable, portable, affordable, scalable, as well asdpavihigh likelihood of long

term costeffectiveness [Graziadei W. Bt al.,1997].

Therefore, the 21 century opened with novel viewpoints towarddearning, novel
technological affordabilitieseducationamodels, and mentalityh significantchange bcame
apparentsubtlenevert hel ess wultimately intense. nA f
the very nature of learning and hence the definition, design, and delivery of education
characterised the late 1990s and earl§f @ntury, and this shifoecame civilisational and

global as educators and learners worldwide adopted networked @ar ni ngo [ Har a:
2006].
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Following World War II, conventional teaching and learning, mostly in classrooms, were
expectedto be supported by information represgion media like radio, television,
slideshows, film, and video. The traditional school format hampered the flexible adaptation of
these new media due to fixéthe slots, predefined curricula, teacher resistance to change,

and limited organisational flaility, finances andinfrastructurgLowyck J., 2008].

From 1970 onward, the growing use of computers gave rise to a twin dabai
incorporating computers into | earning settin
prepared to live in an farmation 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
for innovaton, most governments supposed equippisghools with computers would
automatically enhance higherder 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 thé"entury,the communication features of networked computers
have opened the closed position of personal computeosnputers are no longer considered
personal computers or simplgraputing devices thatrpcessnumbers. They are instruments

that help people communicate with one another. These technologies can supplement, correct,
or fine-tune information incorporated instructional software or accessilde 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 oflearning in the form of an infographic (Table 3) [Gogos R.,
2012].
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Table3. A brief history of elearning, infographic [Gogos R., 2012].

__ _HISTORY ___
feLEARNING

Ohio Stute University professor Sidney Pressey
invented the “Automafic Teacher,” the first device
in elechronic learning. It wes an abysmal foilare.

PLATO-Progrommed Logic for Automated Teoching
Opesations-wos the first computer-bosed training
(CBT) progrom. It offered drilks and the obility to ckip
questions. The cost: $12,000.

computer-gided instrudion (A)) to teoch math and
reoding to young children in Polo Alto elementary
schools. Bernord Luskin worked with Stonford
University o install the first computer in o
community college for imstructional use.

Computer mouse and the GUI ore invented, helping fo
define “modern computing * Computer-besed training
(CBT) begins ot the New Jersey Institute of Technology.
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The first “digitel nofives” are born. Emod takes off.
1's the down of o new era in leaming. Virheol learning
environments begin, ond “elearning” becomes o widely
recogaized ferm.

Businesses begin relling out elearning courses os o
centrol way Yo troin workers. Authoring fooks ore
more occessible thon ever, and o wide range of online

learning opportunities ore ovailable.

A new wave of elearning inspired by sociol media
builds momentum. YouTube. Twitter. Massive Open
Online Courses (MOOCGs). Scooplt. iTumes U. Skype.
Opportunifies fo connedt, share information, and

learn from each other are found everywhere.

©2012 Idealearning Group

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 Educationi&afie6].

Research conducteby the U.S. Department of Education documented that approximately
66% of postsecondary publicné private schools taking parh student financial aid
programmes provided some remdéarning courses during the 20@®07 acadmic year,

with 77%of enrolment in forcredit classes with an online component [WiltstBradle M.,
2013]. In 2008,the Council of Europe passed a statemapproving the potential of-e
learning to steer education and equality improvements througheuEtinopean Union
[Council of Europe, 2008].
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2.3. Categories of d_earning

e-Learning mediation can be grouped istw categorieshased on the technologies employed
for the education activities. They include-learning, psychomotor skills trainer, online
and local area networkbased elearning, digital gamebased learning, virtual reality
environments, and offline computer-based elearning [George P. P.et al, 2014;
Rasmussen ket al, 2014].

In offline computer-based elearning, the educatiomctivities 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 USBamory stick, digital video disor compact disc, also

online via the network connectipoonsideringhat theflearning activities do not rely on this
connectiol [George P. Pet al, 2014; Rasmussen Kt al, 2014]. Offline computebased e

learning is usually used in secluded places with limited network access to surmount the
challenge b accessing online -kearning. The research by Rasmusstnal opined that

i o f f dlearming was equivalent to and might be better than traditional learning in terms of
knowl edge, skill s, attitude, and esah 2014).f act i o
It will, therefore, be helpful for the learning process to incorporate offlie@aming in the

conventional education process.

In online and local area networkbased elearning, the education activities depend entirely
on the Internet and iranet networks. The connection network engages transmission control
protocol and the internet protocol to render theagning tools to the learners [George PetP.

al., 2014]. The availability of the Internet is among the key determinants of the $utcess
execution of online-¢earning [Goi C. L., Ng P. Y., 2009].

In the psychomotor skills trainer, elearning is being employed to prepare good motor
coordination techniques and skills in education, including learning the ideal methods of
managing instrun@s « tools [George P. Pet al., 2014]. The research by Cantarero

Vil l aneuva iflearnirgtethaotbgids boald be ised as additional tools to improve
studentsé acquirement of the manual skills

[CantarereVillanueva | et al, 2012].

An artificial or natural setting is created in the computer inr@al reality environment,

allowing the user to communicate with the outside environment [GeorgeeP ab.2014].
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The information is visualised ia threedimensional form, and an interactive atmosphere is
provided through the specific subject available to enhance the sensation of immersion into the
virtual world. The virtual environmefg capacity to accommodate numerous users
simultaneously allowthem 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 ngame situations to support studerdsekecute the given tasks

and develop their passion, understanding, and attitude [GeorgetRalP, 2 014] . Al n t
of e-learning intervention, selhitiated learning is developed, where the game developer used

t he user sd enj oystimdatetthe eaning pracesd. Bhis is sidne td overcome

the | ack of wusersd initiat ilveeasr ntion gs teundvyi rvwhnenr
F.L.,SuR.C., YuS.C., 2009].

m-learning (mobile learning) is the sixth category of-kearning. Ane-learning intervention

employs a mobd podium like a tablet or smgrvhone to give the learning materials [George

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

A mearning in tertiary education is believed te &ble to help students to manage their time

to study more properly and motivate them to
2009]. Therefore, rtearning is advised to be employed as one of the aids for learning as it

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

2.4. Framework for e-Learning

AWhat does it take to provide flexible | ear:
has been communicating with instructors, learners, trainers, administratdsjcal and

other support staff involved with-learning in academic and corporate environments
worldwide with this queson since 1997. Khan studied essential issues -leaming

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

t h adearning represents a paradigm shift not only for learners but also for instructors,
trainers, acdhinistrators, 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

instructorled, faceto-face classes are the learning environmeritearning, 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 environmentis different from traditional chssroom instruction. Traditional
classroorrbased instruction takes place in a closed system (the confines of a given classroom,
school, textbook or field trip), whereadearning takes place in an open system (open and

fl exi bl e space opeh,)flgxible dne distribueed lsarningrenveranment 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 accustoed to teaching or learning in a closed system, the opennedsarhing is

new to us. To create effective environments for diverse learners, however, we need to jump
out of our cl osed system | earni nfiearrdngsi gn
Framavork to enable such a shift amdnfront many problems (Figurg.&everal elements
contribute to developing an effective educational environment. Some of them are

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

Khan clustered these factors into eigimensions [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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Pedagogical 2

Management

Figure6. The eLearning 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-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 redssess@
resources, tools and programmes [Dabbagh N. H., BaRitemd 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., IRoM., 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., 200%:Tkji M. A. and Khan B.

H., 2001; Zhang J., Khan B. H., Gibbons A., Ni Y., 200&Yery scope has many sub
dimensions. In turn, each sdlmension comprises themes or elements that centre on a
specific area of an-karning environment. Everylearning project is distinctive. A way to
identify crucial issues is by putting each stakdilolcategory (like a learner, support staff,
instructor, etc.) at the frameworkds core ati
the elearning setting. One can spot several crucial issues and provide answers to questions
that canhelp developa worthwhile elearning environment for that specific group. One can
produce an alinclusive list of topics for an-karning 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 questimt €£learning designers can pir the

geographic variance section of the ethical scope. The aim of asking several questions within
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each scope is to assist designers in thinking their projects through. Asamtbmore schools
globally offer elearning, designers will know more about emerging issues in the eight scopes
of ellearning. The d.earning Framework applies telearning of any dimension. This scope
indicates a range characterised by the degree tohwbaching is rendered online and thus
needs to be planned systematically. The given importance to daamimg scope or sub
scope or series oflearning tools differs with the dimension of the teaching. This range is
explained with examples below éstablish the scope and type dearning activities as well

as the way they are linked to the different scopes of the frame#btke micro end of the
continuum, dearning activities and information resources may be built for-taface
instructionin education and training environmeisg., 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 vissalion, and model manipulatipxploreLearnng,

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 -eearning Framework will much less matter than the ey 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, conietgraction, 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 distbased

[http://www.lifelonglearning.cofn Extra scopes of the-leearning Framework will be

functional in scheming such courses. Lastly, tHee@ning Framework can design entire
di stance | earning programmes and vVvi nuum al un
without a faceto-face modgKhan B. H., 2001]

AAr e aiménsianamwithin the eight dimensions necessary-feaming? Which ones do

|l need t o addr es é again,fepends on tHe dimddsion of Yobiaihg.
design. Accordig to Khan, to design anlearning course, it is essential to start with the
institutional component of the-leearning Framework and then look aiher aspects for
concerns thaapplyto aproject. A complete preparedness evaluation should be done in this
situation. However, some institutional sdinensionsnay not be necessary when creating a
single elearning course. It is challenging to develop o@elaptableand dispersed-kearning

systems for a worldwide audience. We should strive to fulfil thairements of a wide range
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of students by asking critical questions along with the frameiwaikht aspects [Khan B. H.,

2010].

2.5. eLearning 1.0, 2.0 and 3.0

There are three main stages in the evolutiorlebening: 1.0, 2.0 and 3.0.

According toKumar, i d.earning 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

systembs focus

i agon forn

cont

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

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

[Kumar R. A., 2009].

e-Learning 2.0 is characterised by interactiv®urses. User contribution is not restricted to

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

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

services, jointly calle@-learning 2.0 [Kumar R. A., 2009].

Table 4 summarisabedifferences betweenlearning 1.0 and 2.0.

Table4. Basic differences betweeHraarning 1.0 and 2.0 [Shbihi B., Kadiri K. E., 2010].

e-Learning 1.0

e-Learning 2.0

Platform LMS and LCMS

Tools Web 2.0

Based on a teacher

Based on a learner

Teacher produces

Teacher validates

Learner is a spectator

Learner is a producer

Exchange with a class

Exchange with a community

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 @mmputing and the accessibiligf 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 efeaohieg 3.0
[Hussain F., 2013]. -eearning 3.0 is characterised hlge everpresent awilability 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 (Al) and artificial intelligence to buildLearning3.0 systems that can sift and
sort through lege amounts of data, which $ethe learner gain fdetter understanding of the

learning process its@lfRubens N., Kaplan D., Okamoto T., 2011].

Furthermore, researchers in learning think that the fundaimenmoncept of fAanyth
and anywhereo wild.l be enriched by fAanyhowo
personal avatars arf®kecondLife [Baird D. E., 2007; Rego Het al, 2010].Figure 7presents

main tools used in-Earning 3.0.

e.

Learning
3.0

Figure7. Main tools in dearning 3.0 [Dominic M., Francis S., Pilomenraj A., 2014].
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There are four levels of dearning [Pattanayak S. P., Dash S., 2014]:

1. Knowledge database:studentsgain gradually training comparable to their assignment
guestions. Studds use a search bar where shpintases can be typed in, and then they are

presented with a catalogue of options.

2. Online support: students communicate with teachers using chat roombudiedin 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 audiesual communications. Where all

students log in, and a lecture is then given. This still permits students to raise their hands and
ask questions verballg-Learning in Web 3.0 is called e_earning 3.0, which cuts across

all the above stages alongside intelligent solutionis.t  reiads wriie, connect, collaborate,

anyti me, any wh e riteencaurages betien gotlahogalive learning, enables
students to come closer to HfAany gentwebseaecmy pl ac

content organisation, and file management solutions.

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

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

Most researtes focus on the technologies employed ihearning 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 drivgRubens 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
Aanyti me, anywhereo education and gives int.
search and document management. Also, it leads to a rise irorgatdsedlearning,

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 visualisatnwhinteraction facilitate a

wide range of activities, including fine motskill interaction, exploration of virtual worlds,

and manipulation of virtual objectgromoting rich learning (Table) JRubens N., Kaplan D.,

Okamoto T., 2011].

Table5. Overview ¢ e-learning 1.0, 2.0 and 3.0 characteristics [Rubens N., Kaplan D.,
Okamoto T., 2011].

Review of Predictions: el.earning 3.0

Meaning is

Technology is

Teaching is

Classrooms are
located

Teachers are

Hardware and

software supply

Industry views
graduates as

(adopted from Moravee 2009: 33)  (0zomhka 2011

e-Learning 1.0
Dictated

Confiscated at the
classroom door
(digital refugees)
Teacher to student

In a building
(brick)

Licensed
professionals

Are purchased at
great cost and
ignored
Assembly line
workers

e-Learning 2.0
Socially constructed

Cautiously adopted
(digital immigrants)

Teacher to student and
student to student
(progressivism)

In a building or online
(brick and click)
Licensed professionals

Are open source and
available at lower cost

As ill-prepared assembly
line workers in a
knowledge economy

n

e-Learning 3.0
Socially constructed and
(Contextually reinvented )
Everywhere
(ambient, digital universe)

Teacher to student, student
to student, student to
teacher,(_people-technology-JA
people (co-constructivism)
Everywhere (thoroughly
infused into society: cafes,
bowling alleys, bars,
workplaces, etc.)
Everybody, everywhere

Are available at low cost
and are used purposively

As co-workers or
entrepreneurs

Artificial intelligence, especially intelligent muligents, is the foundation on which this 3.0

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

and collaborating and coordinating the flow of contantn sophisticated environment
[Pattanayak S.P., Dash S., 2014].

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

potential, but dearning 3.0 will breach the limits of conventional institutions, and there will

39



be a rise in autdesigned education. We will have less complicated access to the services and
tools that allow us to customiseroeducation, and these will be more easily summed up. In
addition, with increased reliability of data storage and retrieval and the latest cloud
computing, the mastp is a feasible substitute for the gateway, resulting in less confidence in

the localisedprovision. This may, in turn, accelerate the decline of the institutional Virtual
Learning Environment. Second of all, several analysts think thedreing 3.0 is all about

mobile technologies. There will be the need for universal access to serviaesnde

resources and tools, including subject specialists, expert support and-pesplearning

group. There is little to hinder students everywhere from getting what they need on the go,
from practically anywhere with smart mobile gadgets and impr@egthection by steadily

advancing lineof-sight (wireless and satellite) networking services. The future digital
divisions wild.l not c ent r-econamic divisioasvraheramild h av
probably be Awill and wabkl inanoamdncahndt 0i s
Also, integrative education will be realistic from every perspectileeaning 3.0 will render
associating across space much easier via prognostic filtering and hugelyuseulti
participati ve (ftledaeltaborate/eslearnifig oécurs threughythe luse tof wikis

and blogs € ). 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 earlysemantic 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 wille provi
opportunities for smoother avatdriven 3D interaction. Multgesture devices which will
operate in 3D space wil/| al so bteuwhimesfacesor e w
will make a whole range of tasks easier including file management, firter-sial
interaction, exploration of virtual spaces
P., Dash S., 2014].

2.6. Neuropsychological Impact of d.earning

The research blirth and otherbas demonstrated how changes in function weaken
attentional capacities, social cognition abilities and memory processes in people [[Eirth J.

al., 2019].Learning on an online platform needs the brain quickly erlmtween activities,
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squandering metabolic enerd¥isual stimuli ae often complex and multhethod based
(containing audievisual pictures, text, and animations), resulting in digital multitasking and

poor memory. Working memory overload is a major cause since ittnkibi an isndi vi d
ability to registercorrectly, process, and recaiformation. Becauseof multi-method based

learning and divided attention, cognitive overloadaffects the quality of understanding,
prioritisation, and deep-level processing of incoming data, which critically determines

the consolidation of memory into longterm memory [Carr N. G., 2010]. It consequently

results in decreasing understanding and processing of what is said or taught. Moreover,
childrers social cognitive skillssuch as empathy, teamwork, and peer connections are
affected when they are not in schaith@ 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. Deperéisation and derealisation (DP=DR)
symptoms span a spectrum of normal cognitive processes (such as daydreaming) to severe

manifestations such as fifledged chronic dissociative disorder [Aardematral, 2010].

According to epidemiological research,ethifetime incidence of DP=DR in nonclinical
populations ranges from 34% to 70%, implying that some level of dissociation experience is a
common occurrenc&xposure to a virtual environmentmight cause dissociation

experiences and a decreased sensationpoésence in real lifefAardema Fet al, 201Q.

Someinstructors 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 stents’ homes and, as a resuttto the potential turmoil that is
blossoming thergBlackburn 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. i Vi rt ual 6 has had the meani n
essence or effect, t hough -M0OOsTheveotdwiduallhgs or i
been mentioned in the computer contegfi n ot p hy s i buainddeto @peardy i n g

s o f t wirce BHJOnline Etymology Dictionary, 2020].
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The usefulness of virtual reality can include educatipugaboses and entertainment as video

games (Figure 8)Another prominent virtual realitgtyle technology is mixed reality, often

called extended reality or XBnhd augmented reality [Goode L., 2019]. One may differentiate
between two kinds of virtual reality: tekbised networked virtual reality (also called
Cyberspace) and i mmersive virtual real i ty. T
he moves his headhereas 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 busi ne sésinglée usdr contoalled SeEmsorafne,idésigngd to
captivate audience attentiono [Heilig M. L.,
of VR technology further than entertaiant commerce emerged in the fieltlprofessional

training and education in the 19804 technologies were predominantly used for air flight
simul ator exercises and instruction [ Hawkins
technology in K12 and higher education began in the early 1990s with projects such as
Science Space, Saf World, Global Change, Virtual Gorilla Exhibit, Atom World, and Cell

Bi ologyo [ Youngblut C. , 1998] .

Notwithstanding the challenges ofopeer VR technologies, the fagicrease in the
processing strength of the computer gave rise to the exploitation of désidep VR
technology in k12 and higher education. The severe decrease in the technology cost and the
accessibility of fast Internet connection raised the utibsabf this less immersive kind of

VR technology further [Dickey M. D., 200%cLellan H., 2004]. While desktepased 3
Dimensional virtual settings cannot render complete immersive knowledge, their
photorealistic computer graphics have been demonstratedprove studentengagement

[ Di ckey M. D. , 2003] . AAdvances in -dostchnol
peripheral devices such as headphones, shutt
of simultaneously allowing more than one user a virtual environment to work

coll aboratively have also emergedo [Chen C.,
2007].

Standard VR systems presentiye VR headsets (Figure) @r multiprojected environments
to produce realistic soundsages, and other ambiences that create @ughysical presence
in a virtual settingA user with virtual reality equipment may look arouhé virtual world,

movein it, and interact withvirtual features or objectsiVirtual reality generally includes
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audio and video feedback, but haptic technology may also enable additional sensory and
physical inpud [Wikipedia: Virtual Reality, 2021].

Figure9. Virtual reality headset [Hall C., 2020].

Accor di n gAugnentdd veality {AR) isfia type of technology thalends what the
user sees in his real surrounding with digi!
[Furht B., 2006]. The xra softwareproduced 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 camdree feedto smart glasses or a headset or viaohile
gadgeiwffering the user the apide to see 3D images (Figure)lugmented reality
technologyappliesto overlay information on the physical world. For instance, the 3D replica,
images or holograms, and sounds are superimposed over what the user hears(Riglisees

11) [Prabhu S., 2018Singh T., 202D Teachers attempd use ARin classroom activities in
order to supplement their students' textbooks with AR elements. It could pique learners'

curiosity and encourage them to stdflingh T., 2020].

POLARIZED
LENSES

Processing //
DUAL CORE CPU |

BLUETOOTH
WIFI
A \

Sensors & Cameras
HD CAMERA |~

WITH MICROPHONE AND SPEAKER

Reflection
HIGH RESOLUTION DISPLAY

WITH IR GAZE DETECTION

Projection

Figure 10. Augmented reality heashounted display [Prabhu S., 2018].
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Figurell Augmented Reality experience [Singh T., 2020].

AR and VRcombinea digital world with our physical one. Although these two ideas have

much in common, it is noteworthy to understand the way they diverge. AR overlays digital
elements on top of a ugerlive view of their immediate physical world using a tablet or
Smartpbpne camera. VR is an i mmersive practice =
to a digital world through a disy mounted on the head (Figure [Roetker B., 2019].
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e Userisimmersed in a mix of the real world e Userisimmersed in an entirely virtual

and a virtual world world
* |nteract with both worlds and clearly * Hard to differentiate between reality and

virtual reality

distinguish between them

e Usesasmartphone, tablet, or other mobile * Uses head-mounted display or glasses

s0s000008000000000000

device

Figurel2 Augmented reality vs virtual reality [Poetk&r, 2019].

Babich states that AVirtual reality can be
(é) it works on the pr eiresleorimaginedrandchdiawes g a v
users not only to see it ealtypromiaes some qualitiestmat er a c
could be beneficial for education: Ait prese

give audio, visual and even haptic feedback. Presenting learning materials in 3D can be
especially beneficial for teachingubjects where it is important to visualise the learning
materials (e.g. in chemistry or engineering
environment. Interactivity and feedback can be valuable for all subjects, as there are specific
benefits & interactive |l earning because it pron
M¢hl enen A, , 2 @he ilitary were ebdysusers yf thés iraining technology,

and Walmart Inc. usasin a new way to teach its employees in scenatifficult to recreate

such as coping with spills or the chaos of Black Friday shopping [Atkinson K., 2019].

A few virtual environments, such as Second Life and Minecraft, have become more widely
used in the previous decade. Crawling those virtual worlds reveale8dband Life is more
commonly usedh research and higher education. In contrast, Minecraft is uatilisedin
educatioras well asIT hardware and engineerindirtual Science Centres, such as the
Oddprofessds Science Center in Second Life, are the aut of all thisThis Science
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Center is a virtual physics lab used by the students at the National Technical Institute for the
Deaf over at the Rochester Institute of Technology [Richeet Al, 2015].

Regarding public servi sealeady a vareily oh secialiseg t at e
simulations for education and training purposes, e.g. for the training of fire and medical
emergencies a variety of virtual worlds exist, such as the transport and accident information
and support system of the Germamemical industry (TUIS/R). Within five scenarios,

firemen can train their behavioim complex transport accidents with dangerous goods on
motorways, rails and country roads. As most of the firemen have not been called very often to
those accidents in thedaily business, they can train their skills and decision processes of

coping with those comgdl,@5o0perationso [ Riche

These environments of VR training reveal that various fields exist in which creative problem
solving is the vital comgtence to be trained. In addition, the training of team behaviour and
competencies, like handling critical incidents, has been done in virtual worlds already
[Heinrichs L.et al 2008; Encar na- «o etlal, 200B]. Most200 thes ; HO i
scenams deal with situations that cannot be trained inweald circumstances to that extent

0 for example, owing to expense or hazaftie benefitsof virtual trainingfor everyday
engineering workare raised in higher education, particularly in engineering disciplines, to

make engineering education in virtual labs and environments a norm rather than an exception
[Richert A.et al, 2015].

Virtual reality has been likened to conventional education in some domains. In a research, a

set of armed forces students were trained with either an immersihms&tl teaching method

or lecturebased training methods that are conventionally employedh®rsubject area
(ACorrosion Prevention and Control 0) [ We b s 1
Awhereas the traditional |l earning group had
i mprovement of 26%0. Anot her eonles@mamuaidativeva s cC ¢
simulations that imitated actual experiments. Eightge per cent of investigated students
documented that they Afound these online si:
that the Astudent s s ademe avilingtocahsweb guestioas whenr e p a |
they had done the online simulationso [Bell a

In a study done in 2016 in high schools in Beijing, celestial physics was taught to students in
a Virtual Reality or traditional way. The ratieetiveen female and male students was about

1:1, and their academic performance ranged from A to C. Twenty students taught with Virtual
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Reality mode stressed someniefits of VR learning (Figure 1.3Compared to traditional
teaching, most students (95%) faul'R learning more interactive and immersiB=ijing
Bluefocus, 2016].

Advantages of VR Teaching

More immersive 95.0%
Maore interactive 95.0%
Improves retention 85.0%
Improves understanding 70.0%
Improves concentration 50.0% N=20

Enhances academic

performance 45.0% Unit : %

Figurel3. Some advantages of Virtual Reality learning emphasisec

Beijing students (n=20) [Beijing Bluefocus, 2016].

The above study showtise wayVR can complement or replicate traditional learning methods

It is crucial tonote the way VR enables education beyond the classroom. Although the
technology is appropriate for the classroom, it is also specifically-sitalited for seif

teaching, distanckearning,and other educati@hsettings. This can be accomplished because

the qadget aids rich, comprehensive academic settings capable of being programmed for any
situation. Virtual Reality environments can make possible training that could not be

simulated in reality (for example, dangerous experiments or environments) or would be

too expensive (for instance, costly materials or equipment) Al | coa't D. , von M,
2018].

In general, Virtual Reality appears to be a prospective substitute to conventional textbook
education, with comparable performance levels and enhanced engagemenood. These

advantages may possess a lorigem effect on education, including enhancements
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emanating from the teaching experience. Nevertheless, the outcome may be partially due to
the newness of the Virtual Reality gadgets; thus, the developmantot be persistent over
longitudinal research. On the other hand, these developments could arise over time as people
become more familiar with the tools and more contengith using them. A further
longitudinal study is therefore needed to tackle thgsestions. Virtual Reality promises
enormous potential, not just as an alternative to substitute or complement conventional
teaching methods but also to build new educational experiences that have not been employed
before [Allcoat D8., von M¢hl enen A., 201

The use of VR i n edu cpsomateohighesorderwhsmking, Hostera b i | i t
student interest and engagement, support knowledge acquisition, promote mental habits

and under p 68la-dpienzg 0J . Mzar cSev iM.|-8énilao MPA.,s c u al
2019]. Numerous studies on the use of VR in education produced positive results, cutting
across more timentask [Huang HM., Rauch U., Liaw SS., 2010; Johnson Aet al,

199§, to motivation [Jacobson J., Holden L., 2005; Cheung S. Kt 4., 2013; Sharma S.,

Agada R., Ruffin J., 2013jenjoyment Ferracani A., Pezzatini D., Del Bimbo A., 2014;
Apostolellis P., Bowman D. A., 2014ideeper learning and loxigrm retention [Rizzo A.

A. et al, 2006; Huang HM., Rauch U., Liaw SS., 2010].

Some analyses suggest that immersive virtual reality could be used as a venue for educational
learning and a substitute for traditionaledia, like slideshow presentations. Parong and
Mayer carried out a comparison study on media, where learning echadatiaterial through

one medium is compared with learning the same material through another medium [Parong J.,
Mayer R. E., 2018]. A tiny but increasing compendium of research comparing training with
traditional media to games and simulations presentateskiop computers exists [Honey M.

A., Hilton M. L., 2011; Mayer R. E., 2014].

Examples of AR are prevalent in gamirggucation,travel, movies marketing etc. This

technology givespportunities for existing and new busineg$agure 14) [Singh T., 2ZD].

49



Forecast augmented (AR) and virtual reality (VR) market size
worldwide from 2016 to 2022 (in billion U.S. dollars)

230

v 150

N 100

50

14.1
6.1

2016 2017 2018 2022

Figurel4. Augmented reality and virtual reality market worldwide [Singh T., 2020].

2.8. Artificial Intelligence in e-Learning

Pool e and o t hnecomputes tsaehce, artifibia tintellijance is intelligence
demonstrated by machines, in contrast to the natural intelligence displayed by humans and
ani mals. Leading Al textbooks def iamyelevitcehe f i e
that perceves its environment and takes actions that maximise its chance of successfully
achievingitsgoal®8 [ Pool e D., Mackworth A., Goebel R.
char act erdysests abilty to @rsectlyi interpret external data, to learn from

such data, and to use those learnings to achieve specific goals and tasks through flexible
adaptationdo [ Kapl an A. M. , Haenlein M., 2019]. Th
human intelligence fAcan be sno bper entaidsee |tyo dseisnt
[Dartmouth workshop, 1956]. Al is characterised by bawsgponsive, decisive, adaptive,

and independent(Figure 19.
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Al can engage in interactions from humans
Responsive or other machines, interpreting meaning and
formullating an appropriate response.

Al can interpret supplied information
Decisive and take appropriate action to achieve
its mandated goals.

Al can internalize new information
Adaptive and adjust its behaviors accordingly
to maximize its effectiveness.

Al can conduct most of its decision-making

Independent . )
process without the need for human input.

Figurel5. Basic characteristics of artificial intelligence [Bates T., 2018].

Al is the engineering and science of building intelligent devices, principally intelligent
computer progmmes. It is likeemploying a computer to comprehend human intelligence.

Traditional teaching can be made more effective by Al [Bele S. B., 2018].

AArtlh fieial |l igence can act as a virtual tuto
2018]. The inability to clear doubts as soon as they crop up in mind is among the significant

i ssues an individual encount ers rwhlookilg | earr
unintelligentdo [Reddy D., 2018] or simply th
looking things up online, a student probably does not want to disrupt his learning. But
learners need to ask questions immediately because abeitvwill only complicate the

learning process [Kolagani S., 2019].

~

As perKol agani , i | n t-leaghinga doursegy canAalvoid ithe heed te go to the
instructor or look it up on the Internet every time a slight confusion arises during learhing. A
one would need to do is ask the Al engine and receive the appropriate answer. Al can learn

O6mountains of dataé if trained properlyo [ Ko

51



Al can track a usés performance and utilise that information to adapt current educational
materias, resulting in a more personalised learning experience. Artificial Intelligence can trail
learner$ progress within an-&arning course, which helps spot areas where each student is
deficient and adjusts the material accordingly [Kolagani S., 2019].

Neelakandan shows some areas where aba8éd dearning platform can improve online

learning [Neelakandan N., 2019]:
1) Realtime questioning

Among the critical functions of an Alased dearning platform is its capability to act as a
teacher angjive answers to questions in reatime. With Al, students can ask questions and

get instant responses to a topic that is not clear.
2) Generate new course content

Course content preparation is a tioensuming aspedf e-learning. If properly trainedAl
systens can help with data extraction and conversion into smart content for digital
learning. It allows professionals to focus on creating an engaging digital learning
experience for their students.

3) Customised teaching session

Instructors benefifrom elearring sinceit letsthem generate information shared with various
students. A lecturés ability to meet the expectationsall students at the same time is nearly
impossible. Of course, in corporate training, this -sizefits-all approach is ubiquitous.
However, it is not the optimal technique because everyone has a distinct learning style that
must be considered while providing knowledgetificial intelligence is cru@l to examine a
learnets previous performance and determine his learning stylerdeftering a customised

learnng experienceAl utilises the data to improve the new learning content.
4) Gamification

Gamification is a vital system utilised inl@arning to motivate and engage studeatgain

new knowledge (Figure J6. i D u o leiofrtlge onost pepular languatgarning apps in

the world. Its gamified model incorporates competition through levels and points, spacing
with daily reminders, and even a soci al ger
[ K&1T 1 gvi st O.t,es20tlh9at. flL(oé) stthae demand for
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According to The Huffington Post, over 350 companies, including the likes of NBC and
Paner a, have invested in major gamification
2019].

. GAMIFICATION
6'ﬁ‘ '50' é@ tois ?‘%6

USER ENGAGEMENT REWARD  ACHIEVEMENT MOTIVATION LEARNING  CHALLENGE

6

Figurel6. Core elements of gamification [Lok D., 2019].

Cheong et al(2014)conducted research among @idergraduate IT students to obtain their
perceptionsof gamification in learningMost students (93.7) consider gamification in
education to & beneficial Many people feel that incorporating technology into school would
improve the learning environment and make lessons more entertaining. One student stated
that with gamification n e d u peapgki ama,y fact ual | y, whkidanetherup t o
believed that gamification would éreaseclass participation if there are other benefits (to
attending class) thenthereane r e i ncent i v &l first statgmant i$ dbauithea t e 0 .
alarming trend of declining student attendanic courses, while the second is about better
encouraging and engaging students to not only attend classes but also engage in class
discussiongFigurel7) [CheongC., Filippou J.,CheongF., 2014]
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Expectations of Gamification in Education

40 36
@ 35
S 30 27
=
E 25
S 20
E B Respondents
@15 12
E 10
z . 5
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. 0
Makes class Makes class Improves the Mone Other
more more learning

interesting challenging environment

Figurel7. Student expectaths of gamification in education [Cheong C., Filippou J., Cheong
F., 2014].

In a recensstudy byDuggal, Gupta and Singh (2021), authors comparédu d attendande
between notgamified and gamified courses. It turned out that participants were more
motivated to attend thgamified classegithat included a conbased attendance system,-fun

based learning, online quiz, and verbalcdssiom (Figure 18§ [Duggal K., Gupta L. R.,
Singh P., 2021
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Figurel8. Attendance compan of nongamified vs gamified classroom learning [Duggal
K., Gupta L. R., Singh P., 2021].

Al makes it easy to plan strategic games for online learning material. It facilitates the
processing of a great deal o grovideaupdates orotheir d e n't i

academic progress.

Using artificial intelligence in education is pgcted to exploda the global market Only in

the U.S., he educdon markef which includes primary and secondary education,
postsecondary education, and corporate training, is expected to rise by mdralthar$3.4
billion by 2024 Figure 19 [Molnar M., 2018].
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U.S. Artificial Intelligence in Education Market Share, By End-Use, 2017 (USD
Million)
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Figurel19. U.S. Atrtificial Intelligence in education market share [Molnar M., 2018].

2.8.1. Impact of Artificial Intelligence in Enhancing Virtual Learning
Environment

A virtual learning environment (VLE) for e -learning is a system that contains learning
resources such as videosudios, exts, articles, forums, chat, case studiesand exercises

all of which interact with the student through the use of laguage that facilitates
learning (Figure 20) [SolanoJ. A., 2010;Lavigne G. et al., 2015]Such systems involve
student tracking, evaluation, communication and collaboration tools. The VLE aims to render
support to students remotely anywhere and anytime to study without time and geographical
restraints. It is commonly valuable for students registered irtipggtmurses, working part

timers and distant learning. The standard method applied in VLE is to make the course
content available from the online resource centre of the institution [Kavitha V., Lohani R.,
2019].
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Virtual Learning Environment

Course delivery RS% information

Resources Commurnication

Assessment Management

Figure20. Structureof Virtual Learning Environment [Solano J. A., 2010].

To i mprove the userodés experience and make | ¢
learning management systems. Artificial Intelligence methods are also used to aid the
analytical processtoust omi se course completion to each
are employed to learn from student behaviour to correct suggested software pedagogy [Mayer

R. E., 2010].

Al is used at different levels of the educational process [Kavitha V., Loha2dF9]:

O«

diagnosis of the present knowledge level of the learner in the perspective of the chosen

course

(@]

analysis of the speed and level of learning during the cpurse

(@]

suggestions for modules to meet necessary learning to advance further in the course

O«

changes in teaching based on the needs of the learners

O«

continuous interval assessment of learning

(@]

tracking on and off a learning site to assess student behaviour during the learning
process
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0 explaining complex topics in more depth and in a variety of nugth todeliver
knowledge
0 adaptingdiverse multimedia presentationsastudends learning style.

2.8.2. Scope of Al in d_earning

Adaptive educational systems stress the significance of individual differences in replicating
the best online learning seiy. Recognising and paying attention to individual student
capabilities and needs is fundamental to rendering adaptive-learning systems.As a

result, accurate student profiles must be created to examine their emotional states, degree and
kind of knowledje, personality traits, and skills [Shute V. J., Zajiitera D., 2012].

The educational approach that includes Al aimsdmlmne the ability to understarahd
detect a persd@n specific needs in the context of learning with the expertise require@ to us
appropriate learning pedagogy and enhaheelearning process to brireglaptive dearning
services and study materials that are tailored. These learner models and data may be used in
two ways once they have been gathered. The first is to inform tlz®@gyl offered by the
adaptive educational systé&nspecialists and designers. The second is to give dynamic self
learning capabilities to the system based on an instéuaorstuderis behaviour. Learner
analytics and educational data mining are two irtgra overlapping fields that might play a
role in developing such capabilities. Artificial intelligence models, capable of evolving and
emulating the human decistionaking process, are also valuable in acquiring such skills. As a
result, it is required tetudy and investigate current and related subjects in adaptive learning
environments, such as massive open online coutsamer analyticsgeducationh data
mining, and associated artificial intelligence approaches in greater depth [Almohamneadi K.
al., 2017].

2.8.3. Artificial Intelligence in MOOCs

The majorchallengeregarding MOOCs is gathering massive sets of data from steident
interactions with their academic settings and integrating them with Al techniques to generate
knowledge of adaptive humdearning. These techniques can be used to envisage success. In

that case, the next significant step could be to employ analytics to drive customised systems
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adapted to student needs and preferences be
behaviouand previous studentsoO6 data [ Haggard S.,
are high dropout rates in the number of students enrolled in massive open online courses, and
compl etion rates in these cour sed, BaywteR,| es s
2014] . AfAdaptive academic | earning powered b
solution. Learning interaction analyses are not lpgsteficialfor academic reasons; they also

help students obtain feedback on their performancdeanding styles. However, despite the
capabilities of learning analytics technologies and tools, there is a need for human

interpretation of the datao [Fournier H., Ko

2.8.4. Intelligent Tutoring System (ITS)

Bele states thafi a Intelligent Tutoring System is a computer system that aims to

provide immediate and customised instruction to learners, usually without requiring
intervention f r ornBelaS. B.u2@g}it istclealergmgeg to supply each

student with a persal training helper. On the other hand, a virtual training assistant that
captures professional t rai ner s 0 ansintdiestiag t ma
alternative Researchers in education, psychology, and artificial intelligence have worked on

the Intelligent Tutoring System [Bele S. B., 2018].

Novel computeifacilitated instruction concepts, like distributed learning athebening, gave

a perfect stage for ITS ideas during the swift growth of the web boom. Natural language
processingplanning semantic Wepmachine learningnulti-agent systems, ontologjesnd

social and emotional computing are areas where ITS has been applied. ITS has also been
linked to other technologies like multimedia, objedented systems, modelling, simulation,
andstatistics fiEducational sciences and psychology have also been influenced by the success
of ITS0[Ramos Cet al, 2009].

ITSs have the general aim of allowing education in an effective and meaningful way via
various computing technologies. Many exampbésiITSs being employed in professional
settings and formal education have shown their strengths and limitations. Intelligent tutoring,
cognitive learning theoriemnd design have a strong link, and there is continuous research to
increase the effectivenes$ ITS. In situations where students would usually have access to
oneto-many teaching from a single instructor (e.g., classroom lectures) or no teacher at all

(e.g., online assignments), ITS typically tries to emulate the established benefitstof one
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one, customised tutoring [VanLehn K., 2011]. ITSs are often designed to provide access to

high-quality educatiorior every student.

Todays | TSs aim to mimic a teacherdos job, and
activities, including issue formulation, problem selection, and feedback generation.

Recent work on ITSs has been concentrating on ways these systems may harness successfully
the complementing capabilities of humlad education from a teachidiller W. L. et al,

2015] or peer [Diziol D.et al., 2010] when utilised irclassrooms or other social situations
[Baker R. S., 2016].

ITS comprises four fundamental elements based on an agreement amongst researchers
[Nwana H. S., 199(Freedman R., Ali S. S., McRoy S., 2000; Nkambou R., Mizoguchi R.,
Bourdeau J., 2010]:

1. Domain model
2. Student model
3. Tutoring model
4. User interface model

The domainmodel( al so referred to as Athe cognitive
founded on a theory of learning, like the A®Ttheory that attempts to considel tie

probable steps needed to provide a solution to a problem. More specifically, this model
Acontains t he ¢ on cselyng strategresidf thesdomaa nodoe Iparnedb It e m
can fulfil several roles: as a source of expert knowledge, a sthridarevaluating the

studenis per formance or for detecting errors, et
2010] . Anot her approach to domain modsel dev
Theory of Learning from p@mer9f6d r, mat nacgegbastd riiocrosnos
model l ingo [ Ohlsson S., 1992]. The domai n mo
on correct solutions [Mitrovic A., Ohlsson S., 2006; Ohlsson S., Mitrovic A., 2007].

The student modelcan be seeas a cover othe domain model. It is thmajor elemenof an
intelligent tutoring system, focusing primar
and theirchangeas the education process progresses. As the students work gradually through
solving problemsan intelligent tutoring system engages in a process knowrodsl tracing.

The system flags or identifies an error each time the student model strays from the domain
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model. Conversely, the student model is represented as an overlay on the constmint set i
constrairtbased tutors [Mitrovic A., Ohlsson S., 1998]C o n s-based itutors [Mitrovic

A., 2010] evaluate the studémtsolution against the constraint set, and identify satisfied and
violated constraints. If there are any violated constraintsstilnends solution is incorrect,

and the I TS provides feedback on those consi
2005; Mitrovic A., Martin B., Suraweera P., 2007 Constraintbased tutors provide
6negativeod f eedhbegaska n(di .6ep.o sfi @ dittosdc Af, @bissbb a ¢ k 0
S., Barrow D., 2013].

The tutor model considers data from the domain and student models when deciding on
tutoring techniques and actions. The learner may begkon what to do next during the
problemsolving process. In addition, the system recognises when the learner has departed
from the modeék production norms and gives timely feedback, resulting in a faster time to
master the targeted abiliti¢ggoedinger K. R.et al, 1997].A The t ut or model m.
several hundred production rules that can be said to exist in one of two states, learned or
unlearned. Every time a student successfully applies a rule to a problem, the system updates a
probability estimate that the student has learned the rule. Themsysintinues to drill
students on exercises that require the effective application of a rule until the probability that
the rule has been |l earned reaches at | east
1992].

Knowl edge tr aci rsgrogressafronh groblenhte prablenn and dewvefops an
outline of weaknesses and strengths for production rules. The cognitive tutoring system,
created by John Anderson at Carnegie Mellon University, gives information from knowledge

t r ac i rskgllongeter,a fiisual graph of the learrisrsuccess in each of the monitored skills
related to solving algebra problems. When a learner requests a hint or an error is flagged, the

knowledge tracing data and thkillometerare updated inredal i me 6 [ Mc Ki nney S. ,

The user interface modelincorporates three categories of information required to conduct a
dialogue: 1) knowledge of patterns of interpretation (to comprehend a speaker) and action (to
produce utterances) within conversations, 2) domain knowledgepgogssing content, and 3)

knowledge for communicating purpose [Padayachee I., 2002].

ITSs present several general behaviours and characteristics related to partbitiectaral
components. Table Bighlights five architectural elements and their reldieatures. It is

predicted that these featurapply to evaluate and compatke existing intelligent tutoring
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system and channel the design of a new intelligent tutoring syst@ewtain application
domains (mathematics, programming, geography, etertaffie behaviour and architecture

of intelligent tutoring systemand design paradigms (coaches, proksaiwving monitors,
microworld, diagnostic tutors, etc.). Therefore, many characteristics may not be integrated

into some architectures [Padayache200Q2].

Table6. Generic characteristics/behaviour of an ITS [Padayachee I., 2002].

ITS Architecture Characteristics/Behaviour

Intelligent tutoring systems should:

Domain Model Possess system domain knowledge to make
inferences or solve problems; Provide explanations
of problem solutions; Gve alternative explanations
of the same concept; Answer arbitrary questions
from the student; Incorporate knowledge about
common misconceptions and missing concepts.

Tutoring Model Possess system teaching goals & plans; Provide
alternative teaching strategies; Be guided by an
underlving instructional theory; Tailor system’s
teaching strategies with student’s needs; Allow
student to mitiate instructional activities; Provide
contextualised, domam-relevant and engaging
learning activities; Diagnose misconceptions and
learning needs; Intervene if the student appears to
be having difficulty; Relate a diagnosed error to a
misconception of a missing concept; Incorporate
remedial strategies in order © provide alternative
remedial teaching styles.

Student Model Maintain  information about the  student’s
knowledge, and skills (current and advancing) in the
student model; Store information on the student’s
cognitive processes; Store information on student’s
learning  preferences and/or past learming
experiences in the student model, if the need arises;
Monitor and assess student performance and update
student model.

System Control Provide helpful feedback on student input; Treat all
detected errors; Respond if 1t cannot diagnose an
error; Intervene to remediate a misconception or a
missing concept; Adapt to student’s level of
advancement; Adapt to the needs and preferences of
the student.

User interface Promote ease of use; Incorporate natural interaction
dialogues; Ensure that the dialogue is task-oriented
and adaptive; Possess an effective screen design;
Embrace a variety of interaction styles.
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Records of advancements in student understanding, motivation attitude, engagement, and
academic outcomes have c o tresearchand mwestnieat. Theh e s e
customised nature of ITSs enables educators to develop personalised programmes [McKinney
S., 2018].

2.8.5. An Overview ¢ Ar t i yci al |l ntelligence Methc

Adaptive Educational Systems

Adaptive educational systems aim to channel the whole educational approach to accomplish
studentsdé requirements. Thus, the studentsbod
to evaluate their levels of knowledge, affective states, personalitg, temtd skills. The
required information needs to be developed and used to enhance the adaptive learning
environment [Essalmi Fet al, 2010]. Thus, Al methods are considered essential tools, as
they can create and model the decisimaking process used Ipgople [FriadVartinez E.et

al., 2004]. Different Al techniques are engaged in adaptive educational systenfazike

logic, decision tree, Bayesian networks, neural networks, genetic algorithms, and hidden

Markov models.

As defi ned bffuzzNlogic$® & forentof maryalyed logic in which the truth

values of variables may be any real number between 0 and 1, both inclusive. It is employed to
handle the concept of partial truth, where the truth value may range between completely true
andcompet ely falseodo [ Nov§gk V., Perfilieva 1.,
is only an absolute truth value 1.0 and absolute false value Ridure 21). Fuzzy logic is

founded on the idea that peomlecidebased on nomumerical and impreciseformation.
AFuzzy model s or sets are mathemati cal me ar
information (hence the term fuzzy). These models have the capability of recognising,
representing, manipulating, interpreting, and utilising data and infaymdtat are vague and

|l ack certaintyo [Yélmaz O., G°r¢r G, Der el i
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Yes /1
Boolean
Is it cold ? Logic
Ma/0
Very Much
0.9
s it cold ? > Little 10.25 Fuzzy Logic
Very less [
0.1

Figure21. Boolean logic vs fuzzy logic [GeeksforGeeks, 2019].

A decision treeis a method for making decisions that uses altkeemodel ofoptions and
their potentihconsequences, such egent outcomeghanceyesource costs, and usefulness.
It is one way of showing an gdrithm that is made up completedy conditional control
statementgFigure 23 [Raj S., 2019].

Work to do? J Internal
" node
Yes No
Stay in | Outlook? |
Branch
Sunny Rainy

Over-
cast

Go to beach Go running [ Friends busy? J

Leaf .~ YeN°

node

Stay in Go to movies

Figure22. The decision tree [Lorraine L., 2019].
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Decisiontrees are used in operations research, particularly in decision analysis, to identify a
tactic that will most likely achieve a goal. They are also a standard tool in machinadearn
[Visual Paradigm Online, 2020].

AA Bayesi aisa probabilssticrgkaphical model (a type of statistical model) that
represents a set of variables and their conc
[Soni D., 2018]. Bayesian networkae suitable for taking an event and forecasting the
possibility that any of many | i kely known ¢
2014]. An example of a Bayesian network construction can bedargtevaluation model

(Figure 23.

Question
Difficulty Level

Knowledge
level

Correct
Answer

Figure23. Student evaluation model using Bayesian network [Chakraborty B., Sinha M.,
2016].

A neural network i s fAa network or circuitt of neur ons
neur al net wor k, c o mp o s e dHopfield Ja t.,11982].iTkerefore, an e u r ¢
neural network is an artificial neural network used to solve problems or a biological neural

net work comprising actual bi ol ogi cal neur ons
modelled as weights. A positive ighat reflects an excitatory connection, while negative

values mean inhibitory connections. All inputs are modified by weight and summed. This
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activity is referred to as a linear combination. Finally, an activation function controls the
amplitude of the oyut. For example, an acceptable outfautgeis usually between 0 and 1,

or it coulldd HeGuirhewn K. , illusttBs7the.architdactgre ofean 2 4
artificial neural network [Bre F., Gimenez J. M., Fachinotti V. D., 2018].

Input layer Hidden layers i Output layer
i h, h, h, 0

m. %'n

aput A W/ ‘V‘
20Ky Q‘"x :..a“ .

Input 1

Output 1

Outpug n

Figure24. Artificial neural network architecture [Bre F., Gimenez J. M., Fachinotti V. D.,
2018].

A genetic algorithm refers to strategy systems employed in artificial intelligence and

computation. Ideal answers that probe into difficulties founded on ideas of selecting nature
andthe evolution of living organisms are achieved through this strategy. Sets of data that are
huge and not straightforward are effectively examined through these systems. Genetic

algorithms are regarded as providing satisfactory answers to complex problems [Techopedia,
2019].

Hidden Markov models refer to one of the generally accepted ways in nmectg@arning and
statistics for modelling sequences such as speech or proteins [Beal M. J., Ghahramani Z.,
Rasmussen C. E., 2002]. They are identified with their usage in enhancing learning [Kabudian

J., Meybodi M. R., Homgunpour M. M., 2004]. Figure 28hows the basic structure of a
hidden Markov model.

66



_—Observations

(unobserved)

- — B — —_—

.
) —E—E—-

Figure25. The basic structure of a hidden Markov model [Bulla J., 2006].

In suitable educational systems, Artificial Intelligence advances are applied in diverse
manners. For nst anc e, the main target I's to inspec
structuresto draw out the reputations sfudents so that the aggregate assessment of their
learning degree can be applied as a determinant for specified software teaehningr[@. S.,

VanLehn K., 2000; Ma J., Zhou D. N., 2000; Gamboa H., Fred A., 2001; <Seridi
Bouchelaghem H., Sari T., Sellami M., 2005; Cin F. M., Baba A. F., 2008; Venkatesan S.,
Fragomeni S., 2008; Sripan R., Suksawat B., 2010]. Diagnostic operaticais@aenhanced

using Al, therebychangingpnhat i s contained in studentsodo | €
need. Also, the attitudes of students are studied by some of them to modify the specified
software teaching [Xu D., Wang H., Su K., 2002; Moreno eFE.al, 2005; Seridi
Bouchelaghem H., Sari T., Sellami M., 2005; Chatial, 2006; Idris N., Yusof N., Saad P.,

2009; GutierreSantos S. et al., 2010].

However, the majority of current adaptive educational systems do not learn from behaviours.
Adaptive educational systems tlee based on the ideas of a small group of experts or
designerdo address student behaviour may be marked by a variety of causes of uncertainty
regardinga learneb gesponse evaluation using swlsystem, which is connected &

learned seception of instruction. This type of learnitepaching choice is frequently required

when dealing with ambiguous information (we are unsure if the given information is accurate)
and/or imprecise (the values handled are not fully defined) [Bu | ovsky P. , Mi | |
For instancepne thingwear e supposed to tackle should be:

is poor and in PowerPoint is excellent, in that case, they should study Excel materials. Al

67



techniques are creative approacteesealing with an impression, ambiguity, and incomplete
truth, and they can handle the inherent uncertainty that human dewcialong possesses.
These Al systems are beneficial for various reasons, including their ability to generate and
imitate human decisiemaking processeand build automated and precigachinglearning
models [Ahmad A., Basir O., Hassanein K., 2004].

2.8.6. What are the Al solutions enhancing-¢earning platforms?

Coursera, which is best known for its academic classes, is presently one of the most well
known online learning platforms. It emphasises the significance of Artificial Intelligence in its
instructional offer. Both university and professional courses exist in Al for business (e.g.
business analytics), machine learning, digital strategy and other high demand fields like IT
and cloud engineering; they also have free learning resources for uregessid college
students. The platform was-fmunded by Andrew Ng, a weklnown Al and ML researcher,
professor at Stanford University, who also-foanded Google Brain and deeplearning.ai
[Polachowska K., 2019].

Cour ser a t rsideadtidtiesissck as viéwedcourses or/and enrolled ones. This is
done to suggest classes that niatgresta user. It works much like the recommendation

system of Amazon, LinkedIn, Netflix or Pandora [Polachowska K., 2019].

Students can also be assisted by Alydail fAJi | | Wa t slevel artifigallya gr a ¢
intelligent teacher assistant. Jill helps studémtie KnowledgeBased Attificial Intelligence
course at Georgia Tech. Jill was i mplemented
spring 2016 semeser 06 [ Pol achowska K., 20191 . A littl
Tech introduced Jill into their course: the students were not told which teaching assistant
would be assigned to theimwh et her human or Al . Two o6Ji ll
worked abngside 13 human teaching assistants. In a piece of writing from January 2017, they
described this test and their observations
the semester, students were polled about who was human and which ésatant was Al.

A little over 50% of them guessed that Stacy was Al and 16% named lan dwiman.

About 10% of the students thought that 2 of the human teacher assistants were not real.

Virtual teaching assistants as illustrated by Jill were receatiggnised asne of the most
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transformative technologies to impact collegéhin the past 50 years by the Chronicle of
Hi gher Educationo [ Maderer J., 2017].

Machines with humaievel intelligence are on the horizon. Whettrezy will be conscious
remainssciencefiction. Why? Even the most sophisticated brain simulations are unlikely to
produce conscious feelingk. is worth mentioningthe words of spiritual leader Sadhguru
Jaggi Vasudev, f ountrness anfl consadusmessapeuwhiitivkei o n : A
a person superior, as artificial intelligence takes up the task of remembering and carrying
informatiordo [ T h eof Iidian2619].

2.9. Massive Open Online Courses

A Massive Open Online Course (MOOC) is an online course geared towards limitkes
participation, and it is freely accessible through the weljKaplan A. M., Haenlein M.,

2016] Awith a publicl yendlar eodut cwrmreisou |l[uMet Aain
2010]. To support community interaction among students, teaching assistantsefasdqps,

many MOOCs offer interactive user fora. MOOCs may be associated with a wide range of

At e c h +emhanoed ylearning, including concepts such dsaming, blended/hybrid

| earning and various under sesesanyig onginalitiesdnd onl i n
similarities to several associated technolagproved learning activities, the complexiby

defining a MOOC has been highlighted by researchers [Siemens G., 2012; Bates T., 2014;
Read T., Rodrigo C., 20kehD.STR.e C. , Fevol de

Even if there are numerous understandings and translations of what constitutes MOOCs, these
continue to be poorly described. They can be interpreted in several approaches and modified
to a countryds exi st i n,gangedand Gchuwer pu forwasdytlsat e ms .
Aone centr al approach has gained ground i n E
a large number of participants, that can be accessed by anyone anywhere as long as they have
an internet connection, are open éweryone without entry qualifications, and offer a
full/lcomplete course experience online for free. This definition includes interpretations of the
MOOC abbreviation in that o6online cowrses
const it utMassive), dceessédMy anyone anywhere as long as they have an internet

connecti on, the 606 (Online): open to ever)
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(Open); and complete course ekPeuieask

(Figure 26 [Jansen D., Schuwer R., 2015].

‘ohorts? 5
1007 Self-paced?
* 1,0007? Open
,0007 regiﬁtl‘ation"

« 100,000’ Start/end dates?

/ College credits?

FOCUSON e,
SCALABILITY
P 2
e Badges?

FOCUS ON Free of charge

COMMUNITY

AND CONNECTIONS Affordable?

Figure26. Meaning of OMassive Open

MOOC integrates the interconnectivity of social networking, the facilitatican mfofessional
in an area o$tudy,and a set of online resources that are freely access8IQI®©Cs are based
on the active involvement of hundreds to thousands of learnemho selforganise their

participation based on learning objectives, existing knowledgapilities and shared

— Role of the
instructor?

(Ol]]llllllll(\ ?

Scripted assessments
and feedback?

Open content? /\ = E]; . \
?

anamna

Cour s

interests.There are often no costs, no requirements other than an Internet connection and

interest, no predetermined participation objectaed noformal accreditation (Figure 27

[McAuley A. etal., 2010].
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Benefits Factors Issues

Most MOOCs are free,
unless a form of
accreditation is involved,
and open to anyone who is
interested.

MOOC providers can
currently offer courses for
free, but not indefinitely.

Learning occurs in an
informal manner at the
participant's own pace.

Students aren't able to
engage in real-world
socializing or experiences.

All that's required is a
computer and an Internet
connection.

Technical difficulties with
a participant's computer or
Internet connection can
impede learning.

Participants do not need to
be enrolled in the MOOC's

host institution, which may
have a costly tuition.

Students may be used to
or prefer the structure a
traditional college course
offers.

Work can be shared,
viewed and critiqued by all
participants.

Academic dishonesty may
become an issue due to
lack of supervision.

Outstanding professors
and industry leaders can
reach more students all
over the world.

Students need to become

EXPERIENCE - responsible for their own
g learning.

Figure27. General characteristics of MOOCs [Hopkins D., 2013].

Though MOOCs originated from North American universities [Rodriguez C. O., 2012;
Waldrop M., 2013], they do not form part of the formal academic course offering and are
provided through digital ptborms such as Coursera, Udacity, edX, MiriadaX, and the likes,
which were created for this purpose [Yuan L., Powell S., 2013; Pang Y., Wang T., Wang N.,
2014; Ong B. S., Grigoryan A., 2015]. In Tabt¥, there is an evaluation of fodlamous
MOOC platformgHamoud Y. A., 2018].
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Table7. Comparison of MOOC platforms [Hamoud Y. A., 2018].

Criteria Coursera Udemy Udacity Edx

Organisation for-profit for-profit for-profit non-profit

type

Partnerships universities, individual corporations, schools,
organisations instructors, universities universities,

marketing non-profit
affiliates organisations,
corporations

Free courses v v v v

Paid courses v v v v

Completion paid verified | depends on the | only for paid | paid verified

certificates certificates course courses certificates

Self-paced v v v v

courses

Scheduled v X X v

courses

Discussion v v v v

forum

Mobile apps v v v v

(Android, 10S)

Assessment quiz, uploaded | quiz, coding | quiz, coding | quiz, uploaded

methods assignment, peer | exercises exercises, assignment, peer
review, projects projects review, projects

Some studies presettie role played by universities in the MOOC phenomenon to be the
outcome of the technologyedia convergence system and the result of the lowering standard
of higher education within the framework of the reduction in cultural diveb®tauseof
globaliation[ Yuan L. , Powel | S. , 201 3; D a ©thes | J.
academics sedOOCs as an opportunity for public institutions with lower finances, rather
than a threat, highlightingts advantages in reaching social groups like pensioards
employees who want to enhance their technical skills [Ong B. S., Grigoryan A., 2015]. They
are observed as a possibility to boost lifelong learning [De Freitas S. I., Morgan J., Gibson D.,
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2015], a perspective that European institutions share, whadilgets them to bea game

changetin higher education [European Commission, 2013; European Parliament, 2015].

Two features have set the MOOCs other than the alreadyha@led up dearning industry:
massiveness and opennes ghese Basie priacples bf. openness,1 5 |
reuse and recombinationo [ OECD, 2015] have
and then upload costs of extra services, inclusive of accreditation and certification [Daniel J.,
V8squez E., Gi s b &,r2015].Nt.result2iDid the critidigmethataralates the
boom of the MOOCs with financial and business profit [Osfiietgado J. E., Zori&rima

A. Bamac M. A., 2016].

The development of MOOCs has been acknowledged as one of the disruptiveiamsonva

training [Jacoby J., 2014]. It is thought that the technological advances in better schooling are

no | onger overly seen til]l the emergence of
which since 2012 has been the subject of great debatedrety 6 s educati onal arl
fi el deomb[iNgD. , Bozal ek V., 2015; Sangr ” A. ,

2015]. Due to the sheer value of the MOOC phenomenon, many experts agreed that MOOCs
might transform education [Mazoue J. G., 2013; Ghbbeet al, 2014; Schuwer Ret al,
2015].

The first MOOCs appeared from the open edu
MOOC was coined in 2008 by Dave Cormier of the University of Prince Edward Island in
response to a cour seCamndcetdi veCokimeewltd dvg esdm (
6CCK0O86). O6CCKO86, which was | ed by George S
Downes of the National Research Council, consisted of 25 tphymng students in

Extended Education at the University of Mandols well as over 2,200 online students from

the gener al publ i ¢ wh o Allpcaursel mateoat was actapssiblé iilaa r r (
RSS feeds, and online students could interact using collaborative technologies such as blog
posts and threaded consations in Moodle and Second Life sessifidswnes S., 2008;

Cormier D., 2013(a); Cormier D., 2013(b)].

Hollands and Tirthali studied why establishments provide MOOCs, with a study of 83
interviews with leaders of 29 US institutions. They identify sixmair y objlgct i ves
expanding the institutional scope and attracting a larger number of students (size), 2)

building and maintaining their brand (prestige), 3) improving their finances by reducing

costs or increasing income, 4) improving their educationaftesults, 5) innovating in
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teachingl earning and 6) conducting research on
[Hollands F. M., Tirthali D., 2014]. For the time being, the study by Jansen et al., based on
online surveys of 67 institutions of higher educatim22 European countries that either offer

MOOCs or planned on doing so indicated that the most crucial goal, unlike in the United
States, is t@rovide new chances for flexible learning 1t al so reveal ed th
European universities offeringOOCs or that plan to do so increased from 58% in 2013 to

71. 7% i n 20 ktdah 2005). ;,rcenteant, inthe .8, according to the data from

Allen and Seaman, it decreased from 14.3% to 13.6% [Allen I. E., Seaman J., 2015].
Therefore, it was cariuded by Jansen and others that European universities appear to be
more dedicated to MOOCs than theiSlcounterparts [Jansen Bt al, 2015].

The growing reputation of MOOCs as a recent and effective medium to get access to
knowledge has fostered a lot of debate in higher education. Some authors are worried about
the subject of the low quality of their instructional materials [Margaryan AndiaM.,

Littlejohn A., 2015] or their excessive dropout rate [Onah D. F. O., Sinclair J., Bollat R.,
2014], whilst others highlight the diverse research challenges prompted by the massive scale
feature [Dillenbourg Pet al, 2014]. Some of these issuey@&o do with encouraging social
interactions that mi ght |l ead to knleewD.edge g
2015] or the improvement of current pedagogical methods which benefit from the large scale
[Sharples Met al., 2015].

Though cMOOC (costructivist) has been present since 2008, the xXMOOC became the
O6buzzwordé ever since 2012 due to t he eme
Consequently, The New York Times called 201

Since then, countless MOOC ¢eeas and platforms have been launched.

Even though most of the courses offered in MOOCs are free, certificatgstéme a bit ofa

token. Short films, quizzes, peetbased or selassignment, and online forums are all

standard features of MOOCs [Glance D. G., Forsey M., Riley M., 2013]. However,
coursesb6 pedagogical variations exi st even W
Offering or taking a MOOC has advangsgfor both parties; howeveguestions about the

actual value of MOOCs are beimaised. It is partly because MOOCs have a higher dropout

rate, with only 713% passing the courses, and sometimes even fewer [Jordan K., 2014].
significant difficulty for online education providers is the high dropout rate in most

MOOCs [Mamman B.et d., 2017]. Short videos, online quizzes and assessments, peer
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evaluation, and a discussion forum are all components of MOOCSs that are intended to inspire

and increase studedtearning. [Tseng S. et al,, 2016].

Alternatively, MOOC students benefit mdrean those who take a class on campus, according

to some research [Colvin K.F. et al., 2014]. Simultaneously, some researchers are uncertain
whether actual learning really happens in a MOOC [Daniel J., 2012]. The effectiveness of
quality factors for dearning is proved with empirical evidence. However, those factors are

not suitable for a MOO®ecause oits unique features [Yousef A. Bt al, 2014].

A study at Stanfil University examined variousvels of engagement among the participants
fromthreed f f er ent MOOCs. The result of the stud)
different types of MOOC learners engaging with a course: Completing, Auditing,

Di sengaging and Sampling |l earnerso [Kizilcec
Completing
MOOC Learners who complete most of the assessments offered in the class.
Auditing
MOOC Learners who simply watch video lectures.
Disengaging

MOOC Learners who take part in assessments at the start but disengage within the

first three weeks of the course.
Sampling
MOOC Learners who watch video lecturesdoty one or two periods of assessment.

Students come to a course from various backgrounds and motivations. Therefore, it may be
acceptable to have not only completing learners but also other typesnafréewho can be

classified as -cfbanpdiettarnsgdd, orwhdsen needs shou

adaptive course features to make the | earni
2014].
Conversely, Acompl et i ng mdDiO the forarmadiscussions.dhisp ar t |

appears to be an essential findgigce social behaviour in a particular course seems to be

distinctly correlated with the commitment to
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The significance of building a personalationship,besidesa professionabne, has been

connected to small online and fateface classes where the group boundaries are fixed.
AHowever, t her e remai ns a significant c hal
interpersonal relationships inrgge learner cohorts, particularly in nformal contexts. In
massive open online courses, | earner partici
et al, 2013], and early relations can build up to a stage of pandemonium [BrintoreCalG.

2013] that hampers the propensity of an individual for developing relationships. For example,
according to Gillani and Eynon, MOOC f ora ize
Eynon R., 2014]. Further mor e, rBlailysorttimend hi s
frames associated with MOOC offerings also further diminish the opportunities for learners to
devel op interper setmmla 018t Mhe Sdloving[ nHitate against tke.
development of the MOOC community: the enormousire® volume, short period of

teaching and the neého r ma | nature of MOOCs . Al n such i
instruments evaluating if learnrkre ar ner bonds have been forged
O., Dawson S., Dowell N., 2010].

The supportof associations between learners, concepts and artefacts is favoured through
networked learning, connectivist and sematerial approaches [Jones C., 2004; Siemens G.,
2004 ; Bel | F., 2011]. For exampl e, fislemsc onnec
includes controlling the network of learners through a facilitating foley amplifying,

curating, wayfinding and sociallydriven sensenaking, aggregating, filtering, modelling and
being persistently present e[ §ine mespursibiliGr s 20C
becomesassociated with the promotion and facilitation thé interconnectedness dhe

network [Poquet O., Dawson S., Dowell N., 2010].

One of the outcomes of social networking sites and a few apps, which have turnetheut to

nearly the focus of our lives in many ways, is that individuals have a growing tendency
towards too much public sharing and interactivity in their environments. A number of these
online tools/ apps are both sponsyearmmggsacsal and
tendency) to fishow off to the rest of the wi
recognisedd by others can be used in online
platforms like the Australian MOOC platform Open28tualready utilise some techniques

such as badges to motivate | earnerso [Yexi l
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AMOOCs offer free courses, competence development and ceidificathey are often
consideredthe promised land of education, democratising education threeghable
technol ogyo.-alBenedg so0IAiwsttianrmd, MOOGHKrnatakye av ai
reflecting on but also constructing new knowledge; nevertheless, they frequently involve the
smallest amount of live interaction. Many MOOCs are still annenimitation of traditional
classrooms, for the most part made up of video lectures, questions and answers,- multiple
choice quizzes andegel asbherdi sntiesmahs naht eml i
[ Noesgaard S. S., ITrngreen R., 2015].

Noesgaard and r ngpeéent ed out some aspects related
ineffective because little interaction is provided compared to-ttat&ce teaching? And if

not, is interaction not a key factor inlearning effectiveness? The importance of
interacton in learning retention and transfer is undeniable. A deliberate place for reflecting on
practice and empathetic customisation of the subject mattdrecarovided by an educational

design that incorporatesicollaboration and interaction with peers and failitatoro

[ Noesgaard S. S., Irngreen R., 2015].

MOOCs have created good possibilities for educators and researchers who are curious about
getting to know analytics. Educators have access to massive data sets of Gtudem@s
learning interactions lvause of the large number of learnd¥at engage in MOOCs. Large
amounts of educational data may be used to build a better understanding of &tuders

behaviours, engagement patterns, and learning outcomes [CoféiralC.2014].

While MOOCsarenot a panacea for the educational syseefilaws, theydo pose significant
challenges for educational communities in terms of rethinking teatdamging processes in
the context of a constantly changismgciety [OspineDelgado J. E., Zorigrima A., Garé -a

Benau M. A., 2016].

2.9.1. Massive Open Online Courses for Training of Public Servants

When oneconsiderghe sheer number of public employees who require ongoing training at
the local, regional, and national levels, which waubdmally be providediace to face or in a
traditional elearning environment, using MOOCs for the public sector is not just a viable
option to consider; it is a requirement. However, to reach this vast number of government

personnel in less time and at a lower cogtile pregrving quality, the training method
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should be reconsidered to avoid sacrificing quality in the pursuit of quantity [SaGchdan
S., CalleJimenez T.L. u j-Ndoma S., 2015].
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2. 9. 2. MOOCs i n Publi CaseSudiesvant soé Tr ai

Singapore

In 2018,the Singaporean government declared that public officials would have entry to online
classes. Training will be provided by institutions of higher education inaorg coupled
with providers of online services with over 2,500 courses to choose from. At the launch time,
the platform will offer timely educational resources to enhamggkilling, such as digital

literacy. Besides-&earning, the platform will connedfficers across the entire public service,
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Af aci | i t-agencyn gocialc and spekrarning, and creating a more connected

government in the processo [Bickham M. A., 2

Latin America and the Caribbean Region

The first international organisation tffer MOOCs in Latin America and the Caribbean
Region was the IntehAmerican Development Bank (IDBXhe first quarter of 2014). It
partnered with edX and was funded by Harvard University and Massachusetts Institute of
Technology. IDB established IDBx armtotracted its provision of faeen and dearning
courses to a larger audience of public servants. IDB experts organised the first three IDB
MOOCs, and upcoming ones are created in collaboration with top Amartaarsities

[BID, 2014].

Ecuador

In Felruary 2014, the Ecuadorian National Institute of Advanced Studies (IAEN) executed its
own MOOC platform known as FORMAX (previously UPEXx), based on Open edX. The
IAEN aims to render massive online education with little or zero cost for citizens. FORMAX,
asper IAEN, will transformthe training of multitudes of public sector personnel across the
country, at a much lower price and with an infinite reach, in themes swsthuetsire and
functioning of the state, legal frameworks, and instruments used in padinistration
[Ruiz L., 2014].

The first MOOC offered by | AEN is fAConstit.?l
course has been developed to assist public employees in Ecquadaringknowledge of the

general guidelines and issues of the PoliticallCs t i t uti on adopted in 2
supported by a certificate issued by the Continuing Education Center (CEC) of IAEN valid
throughout Ecuador and other countries. CNEO2 started in November 2014. It isvedive

course with ten hours perweekaomt ment 06 [ | AEN, 2014] .

Open Online Academy
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The Open Online Academy (OOA) i nitiated its
Course platform in November 2013. I n October
to GIS and its Application to the Managemt of Nat ur al Di sastersbo
University Network for Architectural and Urban Sustainability from Spain. Global natural
disasters have become more common due to climate change, one of the critical issues
discussed in this course. TheQ@Cexamineghe consequences of climate change in many

parts of the world and the use of GIS technology to manage natural catastrophes. It is intended

for public servants, the private sector, @admunity organisations [OOA, 2014].

InternationaMonetary Fund

The International Monetary Fund announced a partnership to utilise the edX platform to
provide courses in economics to public officials of 188 countries in June 2013. The IMF
maintains 8 training centres worldwide, where thousands of céxainéd, finance ministries

and other professionals attend courses each year. The Fund used the MOOC concept to reach

a broader audience and promote a better grasp of economic policy concerns [IMF, 2013].

The earliest course provided by the Internationad Met ary Fund was FPP.
Programming and Policies: Macroeconomi c Acco
The course lasts for six weeks with a commitment of eight hours each week. Two more
courses were provided gy Owchsibey REOflodr: moE SaRxd
Sustainability Analysiso [IMF, 2014].

2.9.3. Challenges and Strategies for Successful Use of MOOCs in Public Sector
Training

There are some obstacles to overcome to increase the usage of MOOCs for public sector
training. In this section, | present strategies to address three of #meniment, completion,

and web accessibility.

Enrolment
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The total number of people that sign up for a course is known as the enrolment rate. Althoug
some MOOCs have attractad to 370,000students (ed& A Ci rcui t s thend
largest MOOC to date [Pappano L., 2012]), a typical univelsdyMOOC enrolment ranges
from 20,000 to 230,000 students, withmost coursedalling below 100,000
participanty St e v A.n20M]. Howeverit is essential to take into account behaviours in
MOOC registrants to interpret these huge enrolment numbers correctly. According to
Milligan and others, one can distinguish here [Hill P., 2013; Milligan C., Littlejohn A.,
Margaryan A., 2013]:

h
El

N A N-shows,people who enrol but never log in once the course opens. This could be as

much as 50% of enr ol ment 0.

Z

ALur ker s, enra, bupjuseto abseove or sample a few items at the most.

e

Many of these participants do not compl et

N @ D r-iosp studers who become active participants only for a select topic within the
course € ). Some of these students are participants who use the MOOC to meet

external goal so.

Z

APassive participants, students who vi

ew

be taufpt. These students typically watch videos, perhaps take quizzes but tend to not

participate in activities or class discus

including consuming content, taking queazand exams, taking part in activities such

as writing assignments and peer grading, and actively participate in discussions via

di scussion forums, blogs, and soci al net w

Firmly stiantsedds h éwlsroo pand Al ur ker s 0 the fate ofl d

enrolment. Increasing the number of public sector personnel enrolled in MOOCs would

n o

enable the government to achieve its aim of enormous training at a minimal cost to the

government and no cost to the participants. The following initiatives Imeagdopted to
increase the number of public sector personnel enrolled in MOOCs [SaBomdan S.,
CalleJ i menez -MoraS., 2016 8§ n

0 Provide free preliminary tutoring in building digital literacy skills and becoming
an independent learnefhis is mportant becaussomepersonnel in the public
sector lack the essential abilitie® use information and communication
technology. This might alsbelp reducdhe stress that comes with starting a new
endeavour [Davis Het al,, 2014].
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0 Use a variety of chianelsto promote the MOOC, including national and local
government communication platforms, social media, and human development

agencies.

O«

Provide course content that is of great interest to public employees to improve

their knowledge in the workplace.

(@4

Provide training in the employa@sative language.

(@4

Depending on the needs of the institution, mgkecificcoursesnandatory.

Subsidise the cost by keeping the MOOC free for government employees and low

O«

for thegovernment.

O«

Within the workplace, incentes should be provided.

O«

Obtain valid completion certificates from the sponsoring
organisation/institutiofDavis H.et al, 2014].

0 Highlight extra advantages for public servants, such as enhancing their expert
network and becomingnembersof a social leanmg community [Milligan C.,
Littlejohn A., Margaryan A., 2013].

Completion
Compl etion rate is defined as Athe proportio
compl etiono. As Jordan states, althothgh som

current average MOOC completion rate is about 13% [Jordan K., 2014]. Since there are
regularly many thousand registrants in a MOOC, this typical completion rate nevertheless
translates to an excessive range of members finishing the course. It & toitenhance
completion rates ipublic administration to make sutteat employedstraining objectives are

accomplished.

The following techniques may also increase the completion of MOOCs among public servants
[SanchezGordon S., Calldd i me n e z -Mora S., 201bf. § n

0 Working people, especiallhose in the public sector, find it challenging to commit to
an 8 to 12week course, which is the standard for universgty MOOCs. MOOCs
with shorter durations, such as two to six weeks, will have higher ctorpleates
[Pappano L., 2012].

0 Maintain your weekly time commitment between 2 and 6 hours.
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Deliver Internet connection so that employees may take the course at work.

O«

(@]

Create an easip-understand syllabus.

O«

Create a social learning community.

Web Accessibility

SanchezGor don aMar d& ude&fni ned web accessibility as:s
be accessed and used by both disabled andiriors a b1 e d u sGeorrsdoo n[ Ssa n, ¢ hlLeuzj
Mora S., 2013]. Also, people with disabilities can see, congmenavigate, and engage with

the web and contribute to its content, thanks to web accessibility [W3C, 2012]. According to a
2011 United Nations Report, fAmore than one Db
[WHO, 2011]. The United Nations Conw#on of the Rights of Persons with Disabilities
recognises fAthe right of people with disabi
promote the employment of individuals with d
2008]. Based on th, numerous states have legal guidelines that put in force the inclusion and
labour safety of humans with disabilities within the public sector. Hence, MOOCs used for

training in the public sector must have adequate levels of accessibility.

The following techniques can enhance the accessibility of MOOCs [Saiebeion S.,
CalledJ i menez -MoraS., 2016f: 8 n

A Construct the MOOC following online access

spatial data accessibility.

A Using aut oesasuch as ACkekeh eXamioatpi, TAW, TotalValidator, and
WAVE, assess the level of accessibility of MOOC websites [€lafleenez T., Sanchez
Gor don $MoraS.[2014]8 n

A Eval uat e dcdessibilityl Oviil€pecialists and users with various sodf

disabilities.

MOOCs have the potential to play a significant role in teaching public sector personnel

due to their large size and reasonable cod¥IOOCs can be used by regional organisations,
national governments, and municipalitiestrain public sarants in a mass and higfuality
manner. MOOC#ave the potential to assist states lower unemployment rates by providing
training and skills development. In this regard, France announced in May 2015 that it would
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offer jobless citizens access to MOOCs de tOpenClassrooms platform, along with

certificates of completion [OpenClassrooms, 2015].

MOOCs on government themes and spatial data management can increase the social

involvement of both public personnel and local citizen groups interested in locahgearer
decisions. The adequate training of staff in public institutions for the production of geographic
projects is a vital component in helping unify criteria in analysing and developing geographic
maps to assist decision making. MOOCs must be made laledadateach more government
officials aboutspatial technology. As a result, they will better manage geographic data and
make judgments that will not harm the public or the environment [Sai@@bedon S., Calle

Ji menez -MoraS., 201b]. § n

2.10. Blended Learning

Bl ended L e adunatiom grograsimefth@tncombines online digital media with
traditional classroom methods.It requires the physical presence of both teacher and student,

with some element of student control over time, place, pghaoc e 6 [ Fri esen N.

H., Horn M. B., 2012; eLearning Infographics, 2014; Banditvilai C., 2016]. While students
nonetheless attend classeshe presence of a teacher, fdodace practices are mixed with
computermediated activities concernirgpntent material and delivery [McGee P., Reis A,
2012; Strauss V., 201 2Blended learning is utiliseh professional devepment and training
[Lothridge K., Fx J., Fynan E.2013].

Figure 29 and Figure 3fresent visually essential characteristichlehded learning [Cedar
Ridge Academy, 2020; Hsiung W. Y.].
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What is Blended Learning?

Technology

-
+ Motivation BLENDED * Mobility

+ Personalization « Structure

+ Feedback * Tracking & Control
» Fluency & Listening « Self-Study

+ Relevance * Reduced Costs

+ Discipline - Global Reach

Figure29. What is blended learning? [Cedar Ridge Academy, 2020].

Student Centered

Blended Learning

Figure30. Essential elements of blended learning [Hsiung W. Y.].
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Although the principles of blended learning were established in the 1960s, it was not until the
late 1990s that the official tertnok shape. In a 1999 news release, Interactive Learning
Centers, an Atlantbased education company, announced a name charfelC Learning,

one of the first usage of the word emerges. The release mentiongithat:Company
currently operates 220 online courses, but will begin offering its Internet courseware using the
companys Blended Learning methodologyThe Free Library 1999]. Initially, the term
blended learning was vague and encompassed various technolah@sdagogical methods

in differentc o mbi nat i ons. With the publication of
Bl ended Learning in 2006, btkceaméemor éBlperde
chall enged the vagueness of the Adefinition

as Al earning S y st etodface ingtriaction witb nodmputemediated c e
instructiono [Bonk Ca depoGtahaml €d RDef RAGODA
researcher Friesen suggests that blended learning refers to the variety of possibilities opened

up by merging the Internet and digital media with traditional classroom formats that need an
instructor and studerghysical attendance [Friesen N., 2012]. Platforms such as the Khan

Academy serve for blended learning [Khan Academy, 2012].

Some researchers and educational groups of experts made sugdestsmeeral blended

learning models. These include:

face-to-face driver ithe tutor guides the lesson and augments it with virtual tools [DreamBox
Learning, 2013],

rotation T students go through a schedule of faeéace lectures and online classes [DeNisco
A., 2014; Kim A., 2014],

flex i a greater portion of the ciurulum is conveyed online while the fat®face session

with a teacher is used for consultation and support [Kharbach M., 2014],

labs i the whole course is delivered digitally but in the exact physical location; usually,

conventional classes are also takg students in this model [Connections Learning, 2014],

seltblend 7 students choose to reinforce their traditional style of learning with online

learning [DreamBox Learning, 2013],

onlinedriverinist udents compl et e an eatform with possible r s et
teachercheck ns o0 [ Aspi r e Pub I|-to-face Gathériogs &res scheduledLodly ; f a
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when necessary; thus, all course work and teaching are virtually delivered [Idaho Digital
Learning, 2014].

It is worth noting that blended le@ing models may be combined, and many implementations
employ a combination of them as part ofraduler blended learning stratef@Beaver J. K.,
Hallar B., Westmaas L., 2014].

Banditvil ai stated that HAmany c¢ompiocludingt s car
instructordelivered content, -kearning, webinars, conference calls, live or online sessions

with instructors, and other media and events, for example, Facebookil, echat rooms,

bl ogs, podcasting, Twitter  ndityilaiC.JT201l6le, Skype a

Stricker, Weibel and Wissmath, who surveyed blended learning, compared two categories of
student s: Afa gr odpeawintimgtoh e ngdu pipao rgtr oaufp ewi t h
results showethat the students who were in favouredgarning performed better than those

who preferred facego-face learning only [Stricker D., Weibel D., Wissmath B., 2011].

Advantages of blended learning

Blended learning has been reported to be more effectivedh entirely online or entirely

faceto-face learning[de Guia S., 2015]. Blended education systears producdiigh levels

of student performance better than onsite education [Saritepeci M., Cakir H., 2015]. Using a
combination of campubased and digitahstruction, students can work independently with

novel ideas that free teachers up to rally around and assist individual learners who may
require personal attention. ifRat heiasthhyan pl a
would in a traditional essroomi teachers can now streamline their instruction to help all

students reach their full potential 6 [ Dr eamB

Advocates of blended education point out that integrating the asynchronous Internet
communication technology into higherred at i on cour ses hel ps to 0ff
independent and coll aborative | earning exper
is a significant factor in student satisfaction and performance in such classes. 8tudents
attitudes towards leamg have been observed to improve when information and
communication technologies are used [Alexander S., 28H2guse of the use of information

technology in clagsom projects,communication between teacharsd paritime students has
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increased, andehrners coulthetter understandheircourse content through the usage of
ficomputerbased qualitative and quantitative assessment madéiesxander S., McKenzie
J., 1998].

Blended learning has become a very conversant academic programme to rendecctimimpa
preserdday classrooms. It is being utilised in schools and institutions to bring the digital
world and inclass instruction together. This method allows instructors to construct flipped
tasks that students may perform before and after class tostarttopics better. And this is
helpful since it frees up time in traditional classes to focus on expanding stkieowdedge

and assisting them in attaining higher levels of learning [Bai C. A., Singh Y. C., 2019].

Also, blended instruction can lessatademic expenses, though some argue that it is
intrinsically less costly than conventional classroom education [Robbins M., 2016]. Blended
instruction can reduce cosky/ putting learniig venues in the Internet spade.replaes

expensive textbooks withlectronicdevices that learners oftdming to class. €lextbooks,

which are available online, may also reduce textbook expenses [DreamBox Learning, 2013].
Promoters of blended instruction quote the opportunity thar collection of data and
personalisatin of learning and evaluation as two key advantages of this system [Caperton I.

H., 2012]. Usually, blended instruction encompasses software that gathers student data and
automatically ascertains educational progress, giving students, parents, and teachers
comprehensive data. Regularly, tests are scored automatically, offering instant feedback.
AStudent |l ogins and work times are also me,
Learning, 2013]. Jacob acknowledged that schools that provide blended leargimg m
reallocate resources to improve student success [Jacob A. M., 2011]. Chen reported that:
AStudents with special talents or interests

technol ogy to advance theirhens,k2Dl4]l s or exceed

Blended learning replaces the traditional classroom paradigm, in which a teacher stands in
front of the class, and everyone is expected to work at the same speed. Students may work at
their own pace using blended learning [DreamBox Learr20¢3]. A classroom setting that
integrates blended learning will naturally necessitate students to exhildepelidency and
self-regulation to succeed [McGee P., Reis A., 2012]. Before adopting blended learning
techniques, teachers should provide saom of first programme orientation to help students

feel comfortable navigating the various components and create a stronger feeling of
independence [Banditvilai C., 2016].
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A |l earning management system aid i mmudizvel opi
discussion and getting their interests aroused [Heinze A., Procter C., 2006]. This Virtual
Learning Environmendllows academics to communicate with students without being
physically there, making it & i r t u a Manycsahod®. use this onlinglication for

online classrooms, homework, question and answer forums, and otherrsthtsal activities

[Bradford P.et al., 2007].

Blended learningadvantagesare tied to the quality of the programmes being employed.
Outstanding blended learningrogrammes are indicated by promoting student learning,
successfully expressing concepts, passion for learning, effectively organising, showing

respect for learners, and fairly measuring progress [Hartman J., Moskal P., Dziuban C., 2005].
Disadvantages oblended learning

Since blended learning is strongly dependent on technical tools, it can have a series of

di sadvantages in the technical aspects if n
easy to use, and up to date, for them to have a meaningfi mpact on the | ear
[ Garrison D. R. , Kanuka H. , 2004] . Thus, Al €

significant barrier for students attempting to get access to the course materials, making the
availability of highquality £ c hni c al support paramounto [ Al
aspect of blended learning that can be challenging is group work because of difficulties with

management in an onletah2015 et ti ngo [ Wicks D. A

According to Gosper and others, usingtlee recording technology might cause students to
lag in their studies. Only half of the students watched lecture videokanggas perthe
research carried ouwt four different universities. In contrast, almost 40% of the learners

watched several wesdworth of films in one sitting [Gosper Mt al, 2008].

Grieve and others claim that, fcansuming (@nd ng e f
therefore more expensive) when electronic media are used, in comparison to traditional (e.g.
paperbased) asss s ment so [ Gri eve R., Padg e tlaarnia. R. ,
platforms can consume even more time when compared to conventional methods; also, such
media may not come without a cost, as service providers may charge monthly, annual or even

aonetime fee.
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2.11. Experiential eLearning

This | earning model i's primarily based on ¢
underpinningo for the i mprovement of a robu
represented asavisualnetaor and call ed the o6l earning cor
identified within the |iterature across a Wwi

some Oneglecté@adhareagadi sucaanas dMichdsbneE., body
1998 ; Payne P., 2002; Fenwi ck T.affettive plays0 3 ] , a
learningd [ Tennant M. , 1997; Mortiboys A., 2002;
metaphor of the combination lock is used to illustrate the complexitiieofmtany possible
ingredients that may be used to unlock learning potential. A strength of the model is that there

is a clear synergy between theory and practice. Pragmatic learning design questions of where
(environment), what (activities), how (sensegattts (affect), minds (cognition), and learning

and change, all significantly corresponding to a consideratideaohing through being,

doing, sensing, feeling, knowing and changimg [ Beard C., 2007], as a
work of Heron who noted #t the previous educational approach, which dates back to ancient
times, focused only on intellectual, theoretical, and practical instruction. This is combined

with emotional, interpersonal, and political competency in the new mi@deple nowadays

are learning through thinking, experiencing, and doing[Heron J., 2001].

l ncreasing sensory experiences can reinforce
more integrated the neur al pat hway becomes,
2000] Moreno and others performed a test with instructional multimedia and thought that
Asocial communication between teacher and st
engagement 0. After analysing an instteducti on
pedagogical agent, they concluded that instead «fcogen text, social dialogue boosted the

studends involvement with the information and improved learning [MorenetRl, 2001].

It is debatable thaactual learning experiencese either imitadd or complemented by e
learning. Thus, by definitiore-learning is always a mediated version of +ldal experience.

It can never be entirely comparable to direct experiential learning [Beard C., Wilson J. P.,
McCarter R., 2007].
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2.12. Cheating Prevenbn of Online Assessments

It has been discussed that Information and Communications Technologies have made
educational dishonesty simpler by permitting
work; however, has the extent of plagiarism in our unitiessindeed risen? With activities

becoming more manageable, they do not necessarily turn out to be more common
[Underwood J., Szabo A., 2003].

In response to the COVHD9 pandemic, most educational systems hawdenoaline learning
mandatory The trandion from an orsite education environment to éhe me r ganlime y 0
learning modeéorings with itseveralchallenges, includg limited access to resour¢eslack

of experience/skillsandconcerns about the qugliand efficacy of educatiom terms of
assessing learning outcomes, social distance wibré&stly against proctoringecause online
testing conducted at individual homasreaes the opportunities to cheat and the desire to do
so [Li M. et al, 2021]

e-Assessments have emerged as a widelgived approach to decide if students have learned
materi al from a course. AWith the acceptanc:
many questions arise about this method. ( é)
is widely knownthast udent s are often more technol ogic
Understandably, given the amount of information available-assessments and the variety

of formats to choose from, choosing to administeasgessments over pajased
assessmest can | ead to confusion on theetplart of
2018].Berkey and Halfondhvestigatecdtheating in online courses and discovered that an
alarming 84% of thd41 students who answered their survey believeddibhbnesty in

online testtaking was a serious iss{®erkey D.,, Halfond J., 2015].

A major disadvantage of-learning remains cheatirigrough a variety of methods.
Conducting examinations for remote -deakners
exam onRsite requres an examination hall and invigilators. This may result in inconveniences

that may outweigh the benefits oflearning. For botltampusbased and distance learning
students, the Internet is an intriguing resource because of its potential to improve thei
educational experience [Jones K. O., Reid J., Bartlett R., 2b@8¢ased use of technology

in the online learning environment appears to have given students more opportunities
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for academic misconduct, with online information sharing among studentmaking up a
new and rising danger to academic assessment integrif)Kleinke S., 2020].Exam
cheating is easier for online studentsrthit is for oacampus studentsince they take
assessments in their surroundings and computers. Without a video streaensleanmot be
directly monitored during evaluationsurthermore, students taking online tests may give the

test to a third party if a proper identity verification methodasin placg Tamm S., 2019].

When a learner feels socially distant and unable taconnect with his teacher and
classmates, there is a higher tendendpr such a studentto cheat[Gibbons A., Mize C.
D., Rogers K. L., 2002]. Mastin, Peszka, and Lilly provided initial evidence that honour codes

may be relatively ineffective online [Mastih F., Peszka J., Lilly D. R., 2009].

2.12.1. Methods of Cheating in d.earning

A variety of ways whereby students cheat an online test have been itidad by
researchers (Figure BlIn Watson and Scotties t ud vy , ifdata were coll ec
of 635 studentsd responses and students men
obtaining other studentsoé work without their
from an article or a book dicet | y wi t hout any citationo [ Wat
typical forms of online cheating include impersonation, dishonest collaboration, and sharing

of assignment data. [Ravasco G. G., 20Bgcording to research by Razelabficating or

falsifying a reference is another typical tactic performedHhgy majority of Saudi students

[Razek N., 2014]. Another means students use in cheating in an online test is copying from
the Internet. AUsing verbatim quemgtheitems i n 0O
and getting the right answers from the Internet, while paraphrasing questions represents a

chall enge for students who wish to cheato [ S
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Figure31 Students find new ways to chetiring elearning [Yoo B., 2020].

One might suppose that during anlearning class, a student might be impersonated by
another to take the examination for him. But, simply as you would have a test proctor in a
conventional classroom at some pointa check, some technologies enable online test
proctoring. This is performed via software that uses technology to scrutinise your biometrics

to make sure who you are. Webcams are used to monitor remote students taking exams.
Keystrokes can also be detected byne Learning Management Systems (LMS) to ensure no
form of copy and paste. LMS can detect a st
be tracked to test if any other student in any other vicisityosing as him. Togethevith

biometric scanninghat could use facial recognition or fingerprint scanning to affirm a
scholarédés identity, al |l t hi s c aline envackmenti t s m
(Figure 32 [LaRock H., 2020].
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Figure32. Remote proctoring fasnline examination [3E Software Solutions, 2020].

Reisman suggests universities shdalkk down the computers for online examinatido

prevent the installation of IM clientnd block email serviceé [Reisman S., 2005]. This

motion has some drawbackSoncerning students enrolled in distance learning, one cannot
tour each studentds computer t o-sieeroscampeas ¢ o mp |
based assessment affects neither IM devices, including cell phones, nor wireless computer
networks. Cuaently, it appears that the only effective alternatives aggabibit the use of

all electronic devicesor to deploy jamming tactics. Although the second option may seem
severe, merely turning off a campus wireless network doepravéntenterprisingstudents

from setting up their wireless computer network. In addition, infrared communication
between devices should be considered [Jones K. O., Reid J., Bartlett R., 2006].

Examity, a startup company based in Newton, Massachusetts, renders a handfkbgépa

to make sure individuals being examined are who they are saying they are and they comply
with the policies during the assessment . T h e
the test, which calls for those taking the test to create amiBxprofile and add a replica of

their ID. Examity additionally gives cellular ID verification, which employs biometric
authenticatiord including fingerprint, face recognition, and voice recognitiorto validate

the ID of the person taking the test. Atien, there is live authentication, which is based on

an actual individual to affirm the identity of the students and run through the examination
regulations at the same time as examining their test environment. Customers may choose

between live or autontad proctoring, with the latter employing what Examity refers to as
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fproprietary machine learning algorithtngo detect unusual behaviour from screenshots,

audio files, and video [Sawers P., 2D{Rigure 33).

Process

]

SPAHP Exam Team exdan "ty SPAHP Exam Team
1. Create exam E 1. Schedule student ! 1. Post review all sessions
2. Register and create schedule 2. Validate identity of student 2. Documentation
3. Selects level of test security 3. Monitor and proctor exam 3. Notification of IOR
4. Inputs exam rules 4. Auditor reviews and validates

5. Dashboard for analytics .

6. Results posted for review ﬁ e F Viclation

At “F:) ‘T::(');'e ! Viclation

Figure33. Examity online proctoring [Sawers P., 2019].

Dealing with an online proctor is a novel experience for millions of students and other test
takers There is strong evidence that most of the anxiety associated with utilising a remote test
observer stems froits novelty rather than the proctoring procedure itself. For example, when
students take a practice test with a live proctor, some institutions have shown that discomfort
and confusion decrease while satisfaction increases. One explanation for the stoifteint
attitudes after using proctors is that they discover that proctors miagigdal during tests.

Norris outlines five ways that remote proctors might assist students in achieving their
educational and assessment objectives [Norris A., 2020]:

1. Rewarding the Honest Student

Proctors serve an important role in ensuring that students who genuinely study and perform
the work are not missed or skipped by those who take shortcuts by preventing cheating and

providing everyone witlanequal opportunity talemonstrate their knowledge.
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2. Test Access

It enables students to avdahrning difficulties by allowing them to take examinations from
home, in their environmengnd on their own time, lettinthem handle medical needs,

persistent allergies, phobiasd burdensome travel.
3. Tech Issues

Typical technical issues may be solved or navigated intiraal by live remote proctors,

accelerating exam access and reducing technology hassles.
4. The Honest Broker

Even when you are adequately prepared, things might go wrong. The electricity goes out,
children scream, animals leap on keyboards. When that happens, having a live proctor and a
record of the test session may be pretty reassuring because the procter aarhdnest

broker, a neutral observer who can provide evidence in favour of tHakest
5. Simple Convenience

Emergencies occdrequently. Some learnevgould rather take a large test before a work
shift than afterwards. Others may use the additiday to study or concentrate on a different
exam. Whatever the reason, taking an exam on your ownidif@asible with remote test
proctors who provide open access to an exam while simultaneously ensuring its éhtegrity
guaranteeinghat someone who todke test Monday morning does not copy it and pass it off

to those testing on Thursdafternoon.

Some authors argue that tissueof academic dishonesty cannot be solved technologically
since its roots lie in a failure to pass down valuable practicegrstandings, and attitudes

from one generation to the next [Townley C., Parsell M., 2004]. Others point to the difficulty

of cultivating ethical behaviour in a situation where parents accept cheating in a workplace
asunavoidable [Strom P. S., Strom R, R007]. Also, some authors point out the complexity

of ethical evaluation, as there are no negative consequences of cheating for both students and
others atleastsognBj °r k|l und MG, 199 e0olresutl @.nRosander M., 2D09
Moreover, in somecases, the moral evaluations of acceptable practices will differ for
students, academics, disciplines, and assessment items, which is contextually dependent
[McGowan S., 2015].
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Student sd perspective

One study from the Netherlands discovered that medtaalents are most concerned about
unjust invalidation otheir test due to an unstabletdrnet connection, background noise or
camera difficulties, and privacy concerns. Itigcial to be aware of these issues since they
might affect test findingsb97 medical students responded to the suf@®poresponse rate).

More than half of the respondents (totally agree or agree; 59.5%) were satisfied that
proctoring software would not invalidate their futureim® progress examinations (Figure
34a). Nearly half of the students said they were confident in the mannervibaid be
examined for cheating (tdbp agree or agree; 47,4%fyigure 34b). Although they did not

cheat during their online exam, over 70% of students were concerned that their progress test
would be invalidated (tothl agree or agree; 69,3%). (FiguBc). Students are most
concerned about the impact of looking away from the webcam (371 students; 62,1%) and
ambient noise from roommates, relatives, neighbours (325 students; ,8%). Another

saurce of worrywasan unsteady Internet connection (235 students; 39.4%) or a broken
webcam (136 students; 22,8%)ost respondents approved of or were neutral towards

the use of proctoring in online progress test asssment (totally agree or agreet5,2%;

neutral: 31,5%) (Figure34).
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Figure34. Medi cal Studentsé6é perspectives on onl

Progress Test [Meulmeester F. L. et al., 2021].

According to a University of Wisconsin student, Examity makes testing incredibly difficult
for parents. Examity requires learners to take their tests in an empty, quiet room. This was a

huge challenge for the student, who liweigh their two young childne . It isfdifficult for a

nont r aditional student to be alone and qui et
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h o mdhedstudent did not object, but others did; a month after introducing Examity, the
professor discontinued its ugghin M., 2020]

The act of preventing cheating will always be more successful than the act of detecting it.
Furthermore, the time and effort spent by staff in instructing students about proper

academic conduct are substantially less than that required to uncover and presute
cheatinggSubsequentl vy, understanding studentsdé at
rules in an online learning environmeastvital to both the teachers and their students [Saleh

A. M., Meccawy Z., 2020].

Considering the rapidly growingpplication of remote learning models and related evaluation
techniques in higher education [Allen |. E., Seaman J., 2017], together with-stopon
increase in technologgnabled openings geared towards examination misconfiutiier
studies should @& coructed intothe detection and prevention of cheating in online

assessments [Kleinke S., 2020].

Online Exam Proctoring Market

In the present context, online exam proctoring is fast expandimg global online exam
proctoring markeis estimated to have aehed USD 398.3 million in 2020. The market is
further expected to touch USD 915.6 million by 202 (FigB% Because of coronavirus
outbreaks over the world, academic institutions have been closed for months. As a result,
several academic exams werean@lled or postponed.Many academic institutions and
universities are attempting to develop innovative ways to finish academic years for schools,
colleges, or higher education segments, which has been accomplished through online test

proctoring[BlueWeave Cosulting 2021].
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Global Online Exam Proctoring Market, By Value (USD Million)
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Figure35. Global online exam proctoring market [BlueWeave Consulting, 2021].

2.13. Motivation and Drop Out in eLearning

Motivation is a complex subject, and many theories have emerged to explain why people

behave the way they do and forecast or estimate what others will do due to these theories.

Even though motivation is widely recognised as an essential factor in leatmsngyrprising

that research on motivation in multimedia learniaceives so little attention in the literature.

|l ndeed, an evalwuation by EIliott and

reference is made to cognitive load theory amekt st age model

of

Dwe c k

nf or

[Elliott A. J., Dweck C. S., 2005]. Contrary to this, Lowe separated the motivational elements

of animation from its instructive capacity [Lowe R. K., 2003]séemsthat two significant

groups of researchers arederrating each oth@rfindings [Seel N. M., 2008].

As a result, we can locate only some theoretical strategies to integrate motivation into

understandable systems of getting to know multimedia [Astleitner H., Wiesner C., 2004,

Samaras Het al, 2006]. However, those models lack significant empirical proof, and

upcoming studies need to examine the interconnecbehseenthe variables motivation

and cognitive. The infusion of motivation in studying multimedia is a complex challenge

[Seel N. M., 2008]
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External motivational factors, such as the design features of a multimedia package, are
consideredyettingsome initial motivation for learners to access the material bigustained

effort is only achieved when they encounter internal motivational faors, such as
engaging and meaningful contenfNajjar L. J., 1998]. This might also cause cognitive
engagement, which is the technique in which reewers are prompted tmntrol completely

their learning. Multimedia and computensablefiexternal regulatio and autonomy support
[Stefanou C. R. et al., 2004].

Technology may offer tasks for dext and range in studyintheoreticallywhat can be

exploited to situate motivation. Hede sees the numerous motivational elemexfitscisg

learner control or, spc i f i cal | vy, |l earnersdéo effort and ti
Hededs version, t histegratereortd vtah ri eoen 9 tnrt aot amuil & 9 nie
schemabased approaches, 2) fldvased approaches, and 3) the tm®®gratifications

approacto [Hede A., 2002].

There are several factdie dropoutrates. Some believe that dropping out is not a sign of
failureand that new learnarentricmodels should enable students to drop out and drop in.
Flexibility and accessibility are viewed agengths rather than vices. According to learning
psychology, Spaced Learning, rather than the fik@@ classroom experience, is more
successful [Clark D., 2002]. According to some reseamline students are about twice as

likely to drop out as oncampus students For example, Dutton and others explored two
sections of the courd@ntroduction to Computer Programmingone section was taught-on

site and the other online. According to their findinGibere are substantial differences in the
likelihood of students completing the course. The online students had a 72.2% completion
rate, while 90.3% of the undergraduates completed theirtéelcea c € cour se o [ Du
Dutton M., Perry J., 1999]. Research on enrolment and dropout rates for West Texas A&M
Universitys online MBA programme discovered that while online courses enrol more
students than campimsed ones, they also have higher dropout rates. The study was carried
out by analysing 15 graduate business courses offered in the past three yeathevbemee
professor taught both the camghesed and the online courses [Terry N., 2001]. According to
Ally, ICT usage in education is far less significant than teaching strategies, testing, and
assessment methods [Ally M., 2004]. Nparticipation of studnts in learning plays a vital

role in a high rate of dropout in online education [Dagger D., Wade V. P., 2004].
Consequently, it is essential to decide which metmaigst boost student engagement [Tyler
Smith K., 20086].

101



A crucial aspectto drop a web-based course is communication or social contact between

students and between the teacher and the studerisstleitner, H., 2000]. After polling €

learners an@-learning managers from differeatganisations, the dropout rate felearning

is estimatedtobar ound 26% [ O6Connor C. et al ., 200
distanceeducation instructor and a student have a different explanation for why students drop
out of o n | All nhese explanatiens sad be separated into two sections [Carr S.
2000]:

a) the assmption that students drop out fradistance learning courses for basigalie same

cause they droput fromonsite education,

b) the notion that the motives for dropping out are related to the essential variations among
the two modesf instruction.

Although there aramany causes why learnemdrop out of courses, these reasons can be
specific for students e nrisolatibnedisconnectedgnasamn!| i ne
technological problemsmay be factors that influenceastudt t o | eave a cour
P. A., Johnson S. D., 2004].

Kavi presents in the form of an infographic the main reasons for high dropouirrates
learning courses (Figure 86 while Yexi/l anal yses factors

learning uses (Figure 37.
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Figure36. Reasons for high dropout rates itearning courses [Kavi J., 2015].
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Figure37. Ways to increase learner motivationihe ar ni ng [ Yeki | D. ,

As per Dubeyand Pirosks recent literature reviewthe distraction factor is the main
element decreasing motivation towards-¢earning among studentgFigure 38)[Dubey S.,
Piroska B., 2019].
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Figure38. Factors affecting learnersotivation for elearning [Dubey S., Piroska B., 2019].

2.14. Mental obstacles for dearning

Just as building a bridge is based on sound engineering principtesesitnot differfrom
learning based on sound psychological principldsere is a consideable gap between
theory (education) and practice (training)[Clark D., 2002].

The lack of interest and the reluctance among individuakki parin various sessions of e

learning are essential questions that apply to many students [Juutinen SuoSeaii.,

2007]. It poses a challenge expand hi s styl e of education. ATh
mental obstacles for participating idearning easily result in losing important opportunities

inadvancingon® per sonal develSagilooemakR.,®010JJuuti nen S. ,

The troubles of emotional barriers towardiearning are a psychological concern. On the

whole, emotions constitute a comparatively primitive scheme, as revealed by the significance

of subcortical and evolutionally primordial parts o t he br ain f or Aemot i
[RollIsE.T.,1999. Emot i ons not only play a cruci al rc
indispensable in forming precedences [Oatley & Johhsmrd, 1987;Parrott W. G., 2004].
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In our relationship with the outsideorld, the role of emotions is significant as thexplain

why some courses of action are adopted and others rejected. It is fundamental to analyse these
Aaciciomn r ol | i noe thely tarecalso ampartant in the hurtachnology
relationship.fiEmotions fom a key area in user psychol@gjduutinen S., Saariluoma P.,
2010l.Sever al studies propose t hatl efagmdtnigodns She
have shown that-kearning systems can cause frustration, confusion andredeceinterest

among usergShneiderman B., 197@&lavi M., Yoo Y., Vogel D. R, 1997;Hara N., Kling

B., 2000; Drennan J., McCellennedy J., 2003; Zhang Det al., 2004; Juutinen S.,
Saariluoma P., 2006; dtinen S., Saariluoma P., 2Q07

e-Learning necessitates ef-discipline among students. Thus, the need to overcome
emotional obstacles cannot be ceenphasised [Hiltz S. R., Wellman B., 19%Umar A.,

Kumar P., Basu S. C., 2001]. One stu@yorted that in an electronic class where new
methods of teaching wendtilised, students were more actively involved in the teaehing
learning process compared to a traditional way of education in which students may have little

to no interesfJuutinenS., Saariluoma P., 2010].

It is crucial to analyse emotional obstacles atearning. Success or failure in using
programmes and devices results in pride and frustration, respectively [Juutinen S., Saariluoma

P. ., 2010] . Pride increases studentsdé moti v
accustomed to new concepts. In cast, frustration incites a lack of interest, reduced
willingness to learn and eventually results in failure among students [Juutinen S., Saariluoma

P., 2006].St udi es have shown that studentso6 | ack
seclusion harms the academic performance.This is apparent in distance learning [Tsai .

C., 2012].

A basis of humattechnology interaction which is designed by the analysis of users in
interaction is formed by user psychology [Saariluoma P., Sajaniemi J., 1994; OulAsyvirta
Saariluoma P., 200&aariluoma P., 2002006;Leikas J., Saariluoma P., 2008]. It focuses

on analysing the human mind in interaction and thus does not presume emiffc Sp
technologies. Thereforeguestionsconcerning emotional obstaclés e-learnng should be

asked [Juutinen S., Saariluoma P., 2000 n t i | recentl vy, relativel
paid to the way emotions work in interactio
emotional behaviour is essential to explore human motivatend actions and the role
emotions play in them [AbelBrehm A., Glendolla G., 200&ranken R. E., 2002].
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The reactions of people differ from one situation to another. These reaatmins some

extent, learnt and dependent on prior experiences ofndividual. People may associate

similar technology in an entirely diverse emotional context. Some associate positive emotions
with new technology, while others view technology from a negative perspective. [Saariluoma

P. ., 2004] . Peopl & dosnot estayothei samea they are altered steadily
throughout their | ives [Power M., Dal gl ei sh
change. For instance, someone who negatively perceives technology can like and value
technology over time [Saariuna P., 2004].

The methods of € earning presently practised in edu
interest,as those involved are likely to be isolated and short of communicatiiscan lead

to varying signs of social isolation among students @aghers who cannot communicate

online. In most cases, social isolation and a lack of communication result in some mental
health problems,such as anxiety, increased stress, and negative thoughts. Seestd

fight loneliness and social isolation iAearning include: 1) interaction and communication
between participants should be promoted, 2) utilising hybrid learning environraadt3)

students should be monitored for signs of loneliness and social isolation [Tamm S., 2019].

With the developmentf technology comes the need for people to build up their work habits.

For some, this is the norm. When a new technology emerges, thepadrate it into their

daily routine and their job as well. Whereas for others, this change and meeting up with the
demandfor new technology is an uphill task. They are unwilling to adopt any technology to
complement their traditionadctions,even when itmay improve their performance. These

kinds of individuals are said to be technophobic. Technophobia (fear of new technology) has
been seen ubiquitously, considering the surge in technology we are surrobpded
Technophobia ismore visible among individula than ever before. Thus, the study of
technophobia is gradually becoming more rel
on user psychology [Juutinen S., Huovinen T., Yalaho A., 2011].

Quarantines enforced as a result of COMI® have compelled theuggk deployment of €
learning, but they have also raised rates of anxiety, depression, and fatigue, all of which
correlate taeduced dearning motivation. As a result, it wamsportant to uncover-garning

motivational aspects associatgih mental helth [Dirzyte A. et al., 2021].

Student motivation and, in general, the result of the learning process appear to be influenced

by affective and emotional elements. It might enhance student motivation and performance by
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identifying and regulating the emotions underlying a learning activity [Rodriguez P., Ortigosa

A., Carro R. M., 2012].These findingseinforcethe relevance ofocial contact and
communication mechanisms in online education and show that if these eleneemnist
properlyimplemented in dearning, the lack ofocial interactiorand its negative impaoin

students' educational experienmay worsen.

2.15. COVID-19 Impact on eLearning

Many countries have implemented a reduction in gatherings to com@iwirus. Some

schools had to r educ eAs ofl Jal 28020s 98.6% of dehrmmess e
worldwide were affected by the pandemic, representing 1.725 billion children and youth,
frompre-pr i mary to higher eduylnaet Natbons, 2020jn Loss @f0

educational opportunitiespotential loss of human capital and diminished economic

ent

cou

opportunities are associated with school closures. Homeschooling is one of the alternative

ways of providing access to education for children throteghnology, such as online
courses, video classes and electronitbieaks. To minimiseéhe impact of closures, schools

have been looking for alternative ways to provide access to education. On the side of

homeschooling, stlents and children are nowadaygherever possible, educateemotely
[European Data Portal, 2020].

According to data fron® i Dat ametrics, Athe search ter ms

biggest highest yeamnyear growth on Google in the United Kingdom from January to April

2020compred to the same period in 2019most The t

searched keyword (gure 39 [Pi Datametrics, 2020].
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free online learning 367.53%

teaching online 328.19%

SECurity training courses 253 .42%

online learning courses 240.34%
online learning 187.8%
online courses 173.68%

online training course 172.41%
elearning 147 _36%

learning online 102.55%

elearning for healthcare 97.14%
online training 920.11%

elearning courses 84.73%

0% 50% 100% 150% 200% 2508 300% 3508 400%  450%

Y-o—y search volume growth

Figure39. e-Learning keyword growth during COVHD9 in the UK [Pi Datametrics, 2020].

The World Bank supportedising technology to provide remote learning opportunities for
students whilst schools are closed. Learners, schools, teachers and families have engaged in
online learning where learning is done remotely and on digital platforms. Switdeat shut

their primary schools, while some school facilities in Belgium and Norway were open for
some categaes of children. A catalogue listingf themeasures taken per country is provided

by the World Bank [European Data Portal, 2020]. The actolopted have alreadypacted

higher education. They have significantly influenced the conditions under which higher
education was forced to do research and what is now often referred@megency online
education. To envision mediumand longterm possibilities, it is ctical to comprehend

fwhat is going on right now, as well as the implications for national and foreign students,
parttime, contracbased, or tenured teachers, and all other employedda r i noni G. ,
Land H., Jensen T., 2020].
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The first International Association of Universities Global Survey on the impact of CQYID

on higher education was conducted in Spring 2020. In Spring 2020, the International
Association of Universities conducted the first global survey on the impalce €@®VID-19

pandemic on higher education. It got 576 responses from 424 universities and other higher
educationinstitutions from109 countries and two Chinese Special Administrative Regions

(Hong Kong and Macao). COVHD9 has influenced almost all of thaestitutions that

responded to the survey. Only one institution (in Burureponded that it remainogen as

usual, with no additional measures in place for COXD At the same time, 59%aid that

all campus activities ceaseahd they were closed (Rip4Q [ Mar i noni G., wvar
Jensen T., 2020].

< m Our institution is open as usual, no special
1%  10% measures in place for COVID-19

m Our institution is open as usual, but
containment measures have been put in
place to avoid spread of COVID-19

® Our institution is partially open, but there are
major disruptions

m All campus activities have stopped and the
institution is completely closed.

Figure40. How hasthe COVIEL9 pandemi ¢ affected your 1inst
Land H., Jensen T., 2020].

Another aspeas how well educational institutions areepared for and involved in-e
learning and how well teachers are prepared for and engaged in online te&zhiagerage,
65% of 15yearolds fromOrganisation for Economic Gaperation and Development
(OECD) nations are enrolled in schools. In a po#, sbhool principal said that instructors had
the technical and pedagogical skills to integrate digital devices into redhotation.

Teachers are critical to the success of distance learning deployuBECO found that
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over half of all education systemsassessed, across all economic levels, are offering

additional teacher training to prepare for remote educationEuropean Data Portal, 2020].

In the course of this pandemic|earning plays a crucial role. Online learning tools can assist
learning provides in planningmanagingand tracking the learning and teaching process. In
addition, it aims to help teachers, schools and universities facilitate student learning during the
closure of these institutions. Also, most of these tools are for free, ensmtiguous
learning during the pandemic [Almaiah M. A.,-Khasawneh A., Althunibat A., 2020].
fiHowever, the shift to online mode has raised many queries on the quality of education
[Sahu P., 2020].

According to Bates, the annual growth rate of fully online learning will remain around 10%
by 2020, and due to Cowit®, the growth will accelerate in the next few years, and the slow
growth will resume from 2025. It will continue to grow slowly beyond @Q®ainlybecause

of lifelong learning and immigration. At the same time, due to demographic reasons, fewer
students are graduating from high school, so the number of enrolments on campus may
decrease. However, the most significant growth will occur ind#d learning. As instructors

have become more familiar with online learning because of the pandemic, they will integrate

it more and more intdheir regular taching (Figure 4)1[Bates T., 2020].
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Figure4l. The potentiaimpact of COVID19 on elearning enrolments [Bates T., 2020].

The education quality and outstanding infrastructure of information technologies are in
demand. Thus, universities are altering their teaching models by employing intellectual capital
[Alvino F. et al, 2020; Cai L., Zhu Y., 2020]. Students and teachers meet some difficulties

with the unexpected transition fromfaimef ace t o onl ine | earning du
most countries have significant issues with technological infrastructureg imfu ar eas ( é
[ Shahzad A. et al , 20207 . According to a
countries, over 95% of students report that they have a computerftoause wor ki ng at
(Figure 42 . AnHowever, i n Il ndonesi a,cofmprut ex aripgl) e
[European Data Portal, 2020].
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Figure42. Percentage of 1gearold students in the EU who reported having a computer at

home for school [Reimers F. M., Schleicher A., 2020].

Even though students at the finest-irhe virtual schools can perform on par with or better

than traditional schools, most studies have concluded thaimdlonline learning does not

produce the same academic results addss learning [Dorn Eet al.,2020].

As seen by the growth of@mmerce following SARS, major worldwide crises are typically

a tipping point for rapid inovation While it is notknown yetif this will apply to elearning

beyond COVID1Y9, it is one of the few areas wkefunding has not stoppetf. online

learninghas a rolgo play here, it is expected froall of us to explore its potentidiLi C.,
Lalani F., 2020].
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Chapter Summary

In the first chapter, the definition oflearning, its history and framework are presented,
various advantages and disadvantage®wiote learning are confronted. There is introduced
the role of Virtual Reality and Artificial Intelligence inlearning with some examples. After

that, | describe Massive Open Online Courses and their role in the training of public servants,
providing examples from different countries. There is aésdescription of blended learning

and experiential-€earning. | explore the issue of the high dropout rate in online courses and
how it can be prevented. Further, | investigate cheating prevantmmline asessments and
present some procurement tools used by various institutions worldwide. The last part is

dedicated to the impact of the COVII® pandemic on distance learning.
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3. PUBLIC ADMINISTRATION CONTINUING EDUCATION

Publ i ¢ s eservice that is pravided hy the government to people living within its
jurisdiction, either directly (through the public sector) or by financing the provision of

s er v i[Mc@rsgor E. B. Jret al., 1982]. The term refers to a social agreement (typically
expressed through democratic elections) that certain services should be toffevedyone.
Even whergublic services are not supplied or funded by the government for social and
political reasonsfithey are generally subject to regulations that go beéybase that apply to

most economic sectarfAnderfuhrenBiget S. et al., 2014].

I n devel oped countri es, the term O6public set
fielectricity, education, emergency services, environmental protection, diréces gas,
healthcare, law enforcement, postal service, public broadcasting, public library, public
security, public transportation, public housing, social services, telecommunications, town

planning, waste management, water supply net@jér&nwick J.McMillan J., 2014].

Teaching a public administration practitioner alongside, or in place of, an academic, social or
political science audience raises significant issufferentiated teaching methods have
become increasingly common, but the emphasiwloat is taught has become more elusive.
Public administration educatiois a diverse and contested field of academi@eavour
[Fenwick J., McMillan J., 2014].

Governments invest a lot to create more efficient and effective public sel@mesiderable

effort is put into the training of digital skills. However, the desired result is not yet achieved
since a transformational approach for the primary users of the services, the public
administration officials, is still missing [Papastylianouéi.al, 2020].We miss the capacity

to train continuouslycivil servants to meet the evehanging public sector conditions and
needs in many developing and developed countries. The United Nations/International
Association of Schools and Institutes of Administration (MSIA) Standards of Excellence

for Public Administration Education and Training, as well as implemented accreditation

systems, will go a long way in responding to these critical challenges [Rosenbaum A., 2015].
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3.1. Challenges of Continuing Education

In 1980, 4 assumptions were made by Knowles on the characteristics of adult learners, which
differ from those of childre@ learning. In 1984, Knowles added the fifth assumption
[Knowles M. S., 1984]:

1. Self-concept their concept of being dependent mot@sards a seltlirected person.

2. Adult Learner Experience: they accumulate more and more experience, which

gradually becomes a learning resource.
3. Readiness to Learntheir learnings oriented to their social roles.

4. Orientation to Learning: their time pergective changes fronthe postponed
application of knowledge ttheimmediacy of application. Accordingly, their direction

towards learning shifts from subjeatiented to probleroriented.
5. Motivation to Learn: as a person matures, the motivation to leagomes internal.

Based on the above characteristics, Knowles also suggested four principégsptisd adult
learning(Figure43) [Kearsley G., 2003]:

1. Adults should participate in the preparation and evaluation of their learning.
2. Experience (icluding mistakes) provides the foundation for learning.

3. Adults are more interested in learning subjects directly related to their work or personal

life.

4. Adult learning is problersentred rather than contemtiented.
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Figure43. Four principles of adult learning [Mancuso A. A., 2018].

Continuing education is about adults. Thereforleaening posgraduate courses must adhere
to adut learning principles and adjusa curriculum and techniques that best meet the needs
of learners [Aggarwal Ret al, 2011; Legreid Dopp Aet al, 2010].

Many adults like to larn through interaction and social situatios, and they are driven by
the prospect of making new frienfdseb S., 1991]According to one Australian study, online
education cannot fully addressl the skills and attitudes necessary for young health
professionals. Due to the lack of fatweface interactionpnline learners may feel isolated

from their peers [Karaksha Aet al, 2013].

The process of adult learning is described by KnowleseHslirected inquiry [Knowles M.

S., 1973 In a study on the implications of adult learning, Taylor and Hamdy list the

f ol l owi nlrelavaneedand goafl of whateth are learning2) autonomy and self
directedness, 3) connection with past experiences, 4) readiness to learn, 5) orientation to
|l earning practical aspect s, 6) motivation,
[Lieb S., 1991; Taylor D. CHamdy H., 201
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3.2. The United Nations/International Association of Schools and Institutes
of Administration (UN/IASIA) Task Force on Standards of Excellence

The Division of Public Administration and Development Management of the United Nations
Depatment of Economic and Social Affairs (UN/DPADM) responded to the rising awareness
of the importance of public affairs education and training. The institution started discussions
with the International Association of Schools and Institutes of Administré@iSIA). It was
agreed to establish a Task Force on Standards of Excellence for Public Administration
Education and Training. In 2009, the task force publishexport presenting eight Standards

of Excellence [Rosenbaum A., 2015].
Standards of Excellene [Rosenbaum A., 2015]:

1. Public Service Commitment The faculty and administration of the programme are
described by their commitment to public affairs. They are dedicatptbtectingthe public

interest and the construction of democratic institutions

2. Advocacy of Public Interest Values:The faculty and administration demonstrate their
dedication to public affairs development by advocating for and working to build a culture of
involvement, commitment, responsiveness, and responsibility in all organisations and

institutions with which theynteract.

3. Combining Scholarship, Practice and Community Service: The faculty and
administration are dedicated to the convergence of theory and practice. As a result, the
programme draws on knowledge and understanding created bygumadjty research ah
practical experience. The faculty, administration and students are involved with their

stakeholder groupga teaching, training, research, and service activities.

4. The Faculty is Central: The commitment and quality of the professors (and/or trainers)

are essential to fulfilling programme goals.

5.Inclusiveness is at the Heart of the ProgrammeAn unwavering commitment on the side
of professors and administration to various views and involvement is a crucial component in
achieving success in public aomstration education and training. Participants in courses

should represent the sociéyracial, ethnic, and demographic populations. The progré&nme
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ideas, concepts, theories, and practices should reflect a wide range of intellectual interests and

persgectives.

6. A Purposeful and Responsive Curriculum:The creation of public administrators who

will make significant, constructive contributions to the public service and, in particular, to the
organisations they join or return to is a significant aim dfliptadministration education and
training. This necessitates the creation of clear missions. It is also important that people who
educate and train public administrators connect with and engage with the institutions for

which they are educating studentsldrainees.

7. Adequate Resources are CriticalThe availability of appropriate resources is a necessary
condition for developing a programme of excellence in public administration education and
training. Facilities, technology, library resources, andlestti services are just a few of the
needed ones. The provision of these resoutependon enough financial resources. These
funds must support fulime teachers and/or trainers, offer essertigp to students and
faculty, and guarantee the provisioh enough classroom, research, training, and meeting

space.

8. Balancing Collaboration and Competition: Finally, and most significantly, there must be
a feeling of common purpose and mission among programme instructors, trainers,
administrators, and leamsethat stems from the programimeledication to advancing the

public interest.
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3.3. A Framework for Analysing Public Service Education

A simple logic model for public service educational progmees is illustrated in Figure 44
Reading left to rightthe logical progression flows from the support and resources used to
provide public service education to specdativities, which are expected to result in the
outputs of changed behaviour of both public service faculty and students, which are expected
to occur in outcomes such as improved governmental operations and civic engagement. The
way educationgbrogrammes operate, from the nature of their resources to their ability to
enhance governmental and societal conditions, is expected to be shapeddytdike they

have developed [Rosenbaum, 2015].

...............

Socio-politcal-economic Environment

< —— Outcomes — s
;' Inputs Activities Outputs Short-term Intermediate Long-term *

Support
and

Resotirces

Figure44. Simplified framework for public service education [Rosenbaum A., 2015].
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3.4. The Role of Information and Communication Technologies (ICT) in

Public Service

The Nationallinstitute of Standards and Technology defined information technology (IT) in a
public administration environment as fAany eq
of equipment that is used in the automatic acquisition, storage, manipulation, manggem
movement, control, display, switching, interchange, transmission, or reception of data or
information by the executive agency. The term information technology includes computers,
ancillary equipment, software, firmware and similar procedures, serfireedsding support
services), and related resourceso. An infor
resources organised for the collection, processing, maintenance, use, sharing, dissemination,
or disposition of i nformationo [ Kissel R. , 2
The public sector is increasingly ralta on practical information and
communicatiortechnology(ICT) management, and failure can have serious repercussions.
Leaders must understand how I@iky assist their institutiom accomplishing its goals and
objectves. It is also essential to make sure that ICT usage is related to goals. The National
Audi t Of fi c e 6-®nalaes pregjects im20adiscowerfed thatfinitiatives tended to

skip over thefibusiness casanstead of diving straight into a detailsgecification of what
technology was required, with no clarity about objectives or success criteria [National Audit
Office, 2004]. All too often, enthusiasts get carried away with the thrill ofd@btentiali

the gadgets, the amazifgxtra® that neve get utilisedi and forget that all that iseeded is a

simple database. On the other hand, sceptics may simply want to use ICT to digitise current
processes rather than reorganise work based oés I@dtential to connect information and

people in novel ays. If theaim of ICT is not understood, the syst@design and execution

will be inadequate. People will perceive technology as a burden rather than a benefit [Jones
A., Williams L., 2005].

3.5. eLearning as an Opportunity for the Public Service

When Weber argued thafibureaucratic administration means overall domination through

knowledg®, he must have had the necessity of public servant training in mind. This aspect of
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knowledgemakes it particularly logical. It encompasses Ismilentific knowledgeand

information gained via an employ@enorkexperience [Makridimitris A., 2004].

In public administration, 4earning has been successfully tested worldwide: conferences and
journals report manynique experiencesf successful dearning usage in public bodies
[Beamish N.et al, 2002; IDEA, 2002; Strother J. B., 2002]Learning applications are used
today by many private and public organisations and institutions that require continuous
training as an instrumerdf excellence for their staff [Hrastinski S., 2008]. In that regard,
modern public administration agencies utilisée@ning to provide their employees with
customised programmes. Using such tools allows new means of interaction between trainers
and tranees and surpass all kinds offitime and space limitations that may hinder the
conventional educational flam{Aspridis G. et al, 2013]. eLearning users emphasise the
advantage otime and place flexibility in many studies whilgarticipatingin e-courses

[ Romer o M. , Barber"” E. . 2011] . However, S Ol
foremost, these technologies must be widely used, not merely isolated experiments committed
to solving logistical difficulties when large numbers of people must be srtlic&econd,
distant learning activities must be integrated into the organisation, rather tharoH iz

with new technology. In this regard, the conceptifefong learning might be an intriguing
viewpoint, particularly in a company where turnoveroften low [Casagranda Mt al,

2010].

The autonomy of the learning rhythm, the interactive environment, the low cost, the
easy access to learning, the reduction of training time, the increase in the number of
trainees and finally the ease of updatingand upgrading are all advantages foan
organisation that incorporatedearning methods [Nikitopoulos D., 2003; Preston R., 2011].
Organisations should consider usingearning solutions for the reasons listed the

infographic below (Figure 49UppuN., 2017].

123



TOP 5 Reasons Organizations are
Considering E-learning Solutions

E-learning organizations to reach
out their employees quickly, and
give them the essential knowledge
and skills to get started.

It is a one-time investment,
with recurring benefits.

It can be rolled out simultaneously
3 across different regions or
divisions of an organization.

It provides employees the option
to choose when they want to learn.

It is easy to track and assess
training, when coursesare hosted
on an LMS

Cfi Commlab |ndiae The Global Learning Partner You Can Depend On!
(@2l Global Leamning Solufions www.commlabindia.com

Figure45. Main reasons why organisations considéragning solutions [Uppu N., 2017].
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According to Gper k a-earrtng portallie publit admimsration could an
bring with it various benefite GkaeR., 2016]:

Save by sharing and optimising the source.

Plan and evidence: supporting the curriculum regardless of the form of realisation.
Practicaldistance learning support.

Full use of various standards: the availability of educational content from various
national and international suppliers.

Make the most of the sourcee. broadband, existing information and teaching
content, workstations, methods, and teachers.

Supportfor local activities, decentralisation and distributive approach, with centralised
control also possible.

Multi-domain access at one plattaving a platform to share information, knowledge,
and interagency collaboration can lead to this stage of unifina

Community support.

A unified approach to administrative competence and competency profiles.
Selfstudy support.

Possibilityof finding people with specific skillfor a particulatask.

Effective andransparentraining plans according to futureeeds and sources (such as
changes in the mission project legislature).

A unified approach to the dissemination of information as well as lectures and courses.

Governmerdg should use -arning to schooltheir officials to overcome cultural and
organiséional challenges [Braim S., 2004]. The terrg@ernance is strongly associated with
public administration | earning. Torres, Pin
processes and behaviours that affect the way public administration functienghe.
organisation and culture of public administration. It is believed that governance itself is much
more than the physical authoritative institutions, organisations and processes within the public
sector. The effectiveness of systems of governancartscylarly important because, if a
failure occur s, then the government wil/l ul t
Acerete B., 2005].

For the sustainable growth ofgpvernment, @overnance shoulde at the centref national

information ad ICT policies [Torres L., Pina V., Acerete B., 2005]. Employees capable of
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managingchanges in dailyractice in offices, especially the citizento-state relationship,

are required for this role. Public servasit®uld be taught to respond to citiz¥gmands, and
residents should be informed about available services. Here, a decent educational platform is
required. Therefore, recommendations feleaning are put forward to support public

administration services and20l6hf or mati on di ss

3.6. The Need for Innovation in Training for Public Servants and

Executives in Hungary

The scepticism that many people see in the public sector and those who work in the field is
probablyhigh, but not new. Over the last few decades, we have challenged public affairs in
several ways. The work of those in charge of the public sector has been made more difficult
by a nearly fomdecaddong pattern of deliberately reducing the governréeoapaciy to
handleeffectively public problems by reducing and disbursing state power in the name of
public sector reform. The ability of public administrators to address major issues was likely
further compromisedyhether or not intentionallyby the emergencaf the notion offishared

or collaborative governangewhichwasstrongly advocated in the mitB80s and early 1990s

by various international organisations andnynational governments [Rosenbaum A., 2015].

Generational transition, which is a gloddenomenon, is linked to the labour force reserve.
There are common action plan diteas for tackling common challengeghat should be
considered in Hungary as well, including a new approach to education and continued training
based on the principle offélong learning, as well as the increasing role of knowledge

management, knowledge transéed mentoring [Bokodi Met al., 2014].

In todays society, public administration is shifting from being seen as controllers to proactive
service providerdlt is expectedo amelioratecontinuouslyservice quality while dealing with

a rapidly changing context (law and regulation changes, societal globalisation, rapid
technological evolution) and shrinking budgets. Modern advances in information and
communication tehnologies, particularly the widespread use of social media, provide new
ways of delivering services to people and sometimes need a significant reorganisation of PA
offices. Proper implementation of such technology may significantly boost this PA

reputaton among people while also improving the working environment for government
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workers. Nonetheless, these developments pose a challenge tospuldits today, and
prospective reorganisations of a PA office need them to learn and implement innovative

processes and standards while working under tight deadlines [De Angeadtsa(3.2016].

State personnel are subjected to tremendous demands irtstquidplic administration. It
necessitates ongoing education, which requires acquiring new knowledge (factsstdaw

norms, rules, etc.), habits, and processes. This imposes the same standards on the educational
sector, particularly universities. Employédigelong learning is now heavily encouraged by

the European Union, which is aided by financial assistaoeérfy into this field [EEA blog

SK/Cz, 2011].

One responsibility oh government is to provide individuals and organisations with accurate
information and explanations (e.g. in the legislature area). Many sorts of electronic forms of
education, communicatn, and information distribution aseipported by the European
Union. Modern organisations view education as a newding process tailored to the

O r g anisgeamuirenems) goals, objectives and many orientatidigerefore, these
systems are becomirigcreasingly important, particularly as they integrate with knowledge

management, enterprise resource planaimgjorganisational managemgnGper ka R., 20

The Hungarian Government accepted a comprehensive public reform strategy to improve
public secto performance and, as part of it, emphasised the need for aremfficiman
resource management approathe HR strategy comprehensiveness aims to develop-{ong
term and sustainable solutions not juskeéeptalent in government but also to solve peohb

of public governance that go beyond traditional service quality and performance issues [Kis
N. , Ne me s | a Knowledlge sharih@, tagpdbility aid skill development not only

might lead to more efficient organisational performance but also could etribute to

better employability of public officials. The application of ICT provides great opportunities

to support these activities, enable a smoother knowledge transfer and training mechanism for

public servants across LlWdPROU4.erent fieldso [ Ma

APubl i c sector perfor mance IS essenti al f
competitiveness. I u n g acasgan sndepth analysis of several competitiveness rankings,

such as the IMD Competitiveness Yearbooks and the Global Competi$veéndices,

concluded that in the period 20@008 the overall competitiveness ranking dropped 10

places. At the sam@me, public sector performance had overshot thysan alarming 20

twice as much as the generallownhill sliding. Without going intdoo much detail about all
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the components of the measurement, the main critical factors were pointed out such as general
trust in the public governance structures and processes, the global problem of effeetiveness
efficiency issues, and problematic or laakiknowledge transfer within and from outside of

the public sector. It has, therefore, a deliberate strategy of the government to quickly address
these problems by orchestrating a comprehensive and overarching public administration
reform formulated in th&lagyary Plan (MP}0 [ Ne me et &4l,22814a]. A .

fiThe National University of Public Service (NUPS) has become the hHbuoh g apubjicd s
service developmed{Kis N., Nemeslaki A., 2014]. NUP@articipatesin Hungarys reform

of public service and huam resourcesaining. The Institute of Executive Training and
Continuing Education (IETCE), part of the NUR®&ndledit. IETCE has several functions:

(1) it manages the system of public administration basic and professional exams; (2) it
improves the puix administrative executive, leadership, and cioasing sysem;(3) it
supports the previougasks by arranging them and providing internal and external

communication schemes [NemeslakieAal, 2014a).

The project fAiDeveTroaimeinng odn &l Ricg tr dleuhachedL e ar ni
by IETCE, aimsto provide conceptual solutions for educational innovation, deliver relevant

and helpful knowledge in public services, and create a system that ensures the continuous
updating of the traimg content andoffers appropriate training ntkods i basically by
implementing an elearning environment for public servant$able 8 summarises the

progranme budget, scope, and timeljiNemeslaki A., 2016].

Table8. Summary of te eLearning Development Program [Nemeslaki A., 2016].

Development of Electronic Training and Distance Learning Materials
State Reform Operational Program- C R 0£.2.19201320130001

Main project information

Responsible National Universityof Public Service (NUPS)

institution

Responsible unit |eLearning Methodological Centre (EMC)
Project duration |13 months (1/7/20231/7/2014)

1Zzol Meyary (1888 1945) was the most eminent theorist of administrative sciences and reformer of public
administration in Hungary.
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Amount of subsidy 1.8 million euros

Cofinanced by European Social Fund

35 elearning courses (extended to 100 within the duration, &
108 after 2015).

Impact indicator | 10,000 participants/visitors of the courses within the duration.

Delivery indicator

Programmes such as t2249203326180:0 ORe f oD aw eC R@RAne r
Electronic Training and Distandee ar ni ng Mat eri al so were desi g

implementation.

AThe key cornerstone of the project plan has
the sole provider of public service training and development. According to this missio

NUPS was expected to offer approximately 220 of these programmes in 2014.2013te

there were 55 nationally qualified professional competence development and training
programmes and around 500 programmes held by public bodies which have beanfaritin
accreditation by NUPS. Although these figures are approximations, they are good indicators

of the massive changes that have taken place in recent times, and they illustrate the wide

choice of programmes in the field of public administration educatiof Ne me stlala k i A.
2014a].
The project ADevel opment afnc &€ dcectarran ina Tac

concentrate®n one aspeabdf developinga solid background for managing this growth of
training programmes. It aims to bringpnceptual solubins to provide relevant and helpful
knowledge in public services, guarantdee continuous updating of the training content
according to employedsexpectations, and offeappopriate training methodsOver 200
different curriculum contents were developeatliring the project lifecycle, allowing
developers to test methods that are not only new in Hungary but might serve as a basis for

future trainingworldwide [Nemeslaki Aet al, 2014a].

In parallel, a professional management structure was also creattte fprogramme. The
eLearning Methodological Centre established in IES€&ved as the longterm quality
managementand engine of innovation for-learning development [Nemeslaki &t al,
2014a].
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AThe project objectives were in alignment wi
according to whichmore than 80,000 public servants need to go through mandatory

training per year. From 2014, public servants need to accomplish a predefined nawihbe

credits through institutional accredited courses annually. This demand is planned to be
fulfilled by the National University of Public Service or the accredited training providers of
courses, offering threfur programs for each public servant. Frtme efficiency point of

view, the initiative of the programme was to provide an infrastructure which can really serve

this education demand for the scheduled large target group. From an effectiveness point of
view, the portfolio maintenance, personalisatiocontent quality and methodological
appropriateness had al so been i [Mgneglakidett expe
al., 2014a].

Chapter Summary

The second chapter includes the characteristics of public administration continuing education
andi t s chall enges. AStandards o f Excell ence
education, elaborated by the United Nations/International Association of Schools and
Institutes of Administration. | explore the role of technol@mhanced education in pudbl

service, particularly innovative training methods for public servants in Hungadyhe role

of t he Nati onal University of Publ i c Servi
devel opment . I present t he -2.2192043R2GE. 3004 St at
ADevel opment of Electronic Training amd Di st

the implementation of-2arning courses for public servants.
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4. PROPER DESIGN OF ELEARNING COURSES

There is a lot of interest in the literature on the information quality offered by information
systems. However, because onlumlity is a ceplex concept with multidimensional
measurement [Aladwani A. M., Palvia P. C., 2002], the most important issue in evaluating the
guality of any information system is defining the criteria by which the quality is determined
[Buyukozkan G., Ruan D., FeyziagD., 2007]. The requirements are based on the s§stem
aims and contefflkhattabi M., Neagu D., Cullen A., 2010].

Current research on-learning systems focuses extensively on the exploration, find and
retrieval paradigm while ignoring specific aspeds elearning design [Santos O. C.,
Boticario J. G. , Ma r 2 n-leaihing s¥stems ag (hat hdcessartltyv e n
created with metacognitive processes in mind, cognition and metacognition are integral parts
of the learning process. They are hglnked to increased recognition irl@arning settings

[Shih M., Feng J., Tsai C. C., 2008].

Another design consideration is consistency, which makes a $gs¢é@ments recognisable

and differentiated within the depiction [Bellur U., Vallieswaran2006].

In the below described observational study, | focused on the proper desigieavhiag
courses. The research question was pogétat are the success factors in designing e

learning courseswith a multidisciplinary approach?

In todays society, dsign and development teams play an essential role. They are in charge of
a type of creative problessolving.On the one hand, there is difficulty leadingsuch teams;

on the other hand, such teams demand a certain level of expRdisiel. et al, 2008].
Unfortunately, such groups often struggle to solve complex problems, and without the
necessary team training, they may not be able to reachptiteintial. Besides, studies show

that when we try to comprehermbmplex issues we often oversimplify thesituation to
understand as much as possible. Indeed, since misinterpreting factors within the system or
mismanaging these factors can have devastating consequences, understanding complex
structures is a sigficant challenge. Aalysis of complex systemsa$ identified several
factors that make them difficult to understand, including continuous change and the high
interdependence of multiple variables [Spiro Retlal, 1992; Feltovich P. J., Spiro R. J.,

Coulson R. L., 1997]. The thing is that these claxities are often overlooked because
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people tend to build simplified understandings and explanations, leading to misunderstandings

and potential mistakes. This phenomenon is called reductive bias [Feltoviat BL,2004].

E-Learning Methodological Centre (EMC) created e-learning materials, using experts

from different fields brought together to develop highquality e-learning materials and

measure their success factorsT h e r ol

e

of

EMC was t o

achi

project, concretely to delap 35 elearning training materials with the enrolment of 10,000

participantsin these courses. Figure 4lfustrates the homepage of thdearning platform

where ecourses for public servants were provided [probonenégihu/nyitolap, 2016].
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Utmutatok Az intézet GYIK Képzéstervezés ~

Avideos hibatlan éséhez az alabbi

Opera 27, Google Chrome 40, Firefox 35

E-l

Képzések meghirdetése

Tisztelt Latogatok
jait 2016 aprilis

ok vagy azok frissebb valtozatait javasoljuk:

blended leaming tipusi kozszolgalati tovabbképzési programokat igénybevevs fiszivisel

Tajékoztatjuk Onodket, hogy a k képzeési idoj

folyamatosan hirdetjik meg

2016. junius 8-an Gjabb 2 kézszolgalati i program e-leaming ga vlt elé

egyes tovabbképzési programokhoz rendelve a kurzusokat meghirdettik

A meghirdetett képzések listajat és a kurzusok idépontjait IDE KATTINTVA letolthetik PDF formatumban,

A korabban meghirdetett kurzusok listaja az Utmutaték meniipont alatt érheté el (belépést kvetéen).

ERDEKLODOKNEK
Amennyiben On érdekiddik szakirdnyl képzéseink

TISZTVISELOKNEK

Nincs még egy olysn hivatistudstot és szakmai
felkésziitséget igényld terliete az &

Tuddstdr keresé

vagy s tovbbképzéseink rént, kérk kattintson

mint 8

tisztviseloé, Ezzel egyitt szonben @
folyamatos képzések elengedhetelensk a folyamatos

sztvegre munkevégzéshez, és az eidre jutdshoz

Hirek Intézetiink Sajtd Kontakt Adatvédelmi szabalyzat

Figure46. The homepage of thelearning platform with €ourses for public servants

L Regiszracio |+ Belépés

00000

OKTATOKNAK, KEPZOKNEK

Ha On érdekiadi & most indu
ételrd, it minden fe

1évd lehetdségek Koz, katti

szovegre.

Nemzeti Kozszolgalati Egyetem

[probono.uninke.hu/nyitolap, 2016].
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This section describes how different professional groups worked together in EMC, ensuring
that the objectives werenet. These professional groups were thmject leader(s),

methodological and technologicaéxperts,and curriculum writers (instructors).

The critical tasks oproject leaders were to identify and acknowledge processes, motivate
people and maintain a quuctive team working environment. The project leader was
Kriszti8&8n K8d8r and uniblen dmadrsaghe med!| akhie. resea

AOur responsibility is huge bdearningpmjectsimi s pr
Hungary, and it possibly determie s user s 0 -a¢ainhiundg fabout he f ut

Kriszti8n K&8d8&r (project | eader)

AAccording to our intenti on ;learhingbased edogatoe t wi |
platforms and how different professionals construct an effective seaialihg environment

and content devel opment processo.

Andr 8s Nemesl aki (research | eader)

The second group consisted wfethodological expertsrespomible for selecting proper
methodologies and their integration into théearning courses. They adhered to the notion
that the purpose of-learning is to extend the knowledge and skills of students by using
different methods and modern technologies to understand theutwmicThe concept of
blended and osite learning had been considered all along the project lifecycle: where
blended learning was defined as the mixture ofsit;é and dearning. Blended learning
courses were designed so that at the beginning and eheda&s$sespublic servants were to
use elearning, so they prepared online and wrote their final examtine. In the middle of

the course, however, they hadasie paripersonally.

~

Al became a teacher because | edvtaletweghdeopl® st ar
since | am really interested in human beings. So, that was my reason to participate in this

project. This is an IT project but my opinion is that this is a project which has a very
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important IT side but humans are really important atsb the way how we teach and how

we | earno.

Ferenc Szani (methodological expert)

The third groupcomprisedtechnological expertswho wrote specifications and designed
templates to get theorrectinput from curriculum writers. Documents from curriculum
writers were checked according to quantitative and qualitative aspects. The obligatory inputs
from writers were texts, scripts in excel formats and presentation slides. Excel scripts
contained all the general information efearning materials, datasheegfyssary, questions,
slides and their proper sequence. The developmental proce$saohi@g materials consisted

of curriculum testing, validationmonitoring, and updating. The final destination was the

ILIAS opensource learning management system.

Technological experts werehnte ones who braandhtmet hedwhodger s
expectations to reality. This manufacturing process finalys automatedin many steps,

mainly due to theexcessivademandfor the initially 35 materials (eventually gromg up to

over 100 different courses), which was not feasible to handle manually. Technology experts
developed original scripts which generated the finlaening code automatically or semi
automatically. It started with prezi.com presentation and oftetth green box technologies.

Each video shotvas equipped with subtitles to ensure that students could learn without
headsets if they wanted to. This also provided opportunities to read the textbooks online,
study glossaries and other text materials. Male were designed with such intention that

every component was downloadablEexts could be saved in various file formats. The
subtitles and the structure of the prezi.cor
mapo di agr am t oturevof eachabduis&est quesdtiens and videos followed

sidesasking for i1 nput from the uwasgaptred make su

Technological experts also created their video player and search engine to measure customer

satisfaction andreate a feedback forrthus, studentsan rate the-&arning materials.
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A We ar ecalledhl® guys.oWe develop a specialisel@aning system and-learning
materials. In other words, our job is to make the big dreams of methodological experts come

trueo.

Zsolt Orb8n (technological expert)

AWe have to cr eat eleaming saudytmaterials. @Qur teaimrdesigreed anc
coded a programmthat automatically generated-learning materials, so we were don&'e
just had to press the Enter button

Vit®z Nagy (technological expert)

The fourth professional group in the EMC was the groupuoficulum writers . The term
Acurriculum writero was used dur i Regpingihe dev.
mind that in some cases, the teachers and curriculum writers are different actors in public
administration. The best experts or leaders were asked to theitrriculum while other

teachers occasionally were asked to teach their materials. Theyaspoasible for providing

the correct input content. Methodological and technological experts provided organised
training for thento presenwhat would happen to their script#/ith that understanding, they

would prepare the best possibkearning input Probably, this collaboration proved to be the

most sensitive and significant for the successletening development.

4.1. Success Factors of the Designing Process

Although creating standards for information qualitgrigical, it is acomplex isse since there

is no formal definition of information quality; instead, it is decided by the criteria used to
assess it. Moreover, it is based on the objectives, the environment, and who we assess
information quality fromthe supplies or the customer'sepspectivgAlkhattabi M., Neagu

D., Cullen A., 2010].

In universities, for example, excellent teaching and learning are emphasised as a primary

priority, with less emphasis on criteria or metrics related to instructional input into courses,
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learning outcmes, and system interactivity [Crisp G., 2002]. Another trend is to think about
guality improvement by moving beyond a set of concepts and toward flexible negotiating
procedures that require a high level of quality capacity from those engaged [&h&drs
2005].

Higher education has mainly established qualiigagning or blended learning methods.
According to the research, these models are frequently conceived from the standpoint of the
suppliers. From student so alityof slpaenmd ar blended wh a t
learning has lately gained considerable attention in the literature. Stakeholder consensus on
studenté quality demands is beneficial for facilitating conveisa amongst professionals to
implementstrategicallye-learning @ blended learning while ensuring that studénteds are

satisfied [Blieck Y et al., 2018].

Quality may be assessed and evaluated in a variety of ways. In this perspective, the SunTrust
Equitable studglepicts the value chain inlearning as a pyramifClose R. C., Humphreys

R., Ruttenbur B. W., 2000]. Content is the most important aspecleai®ng since it is the
foundation of the value pyramid. To utilise the Internet to boost learning, the information
must not distract learners but raise thesideto study. In the learning process, learning aids
and facilitators are also crucial. In reality, learning platforms and knowledge management
systemsare critical to content delivery success. Infrastructure is required for the delivery of
learning contet by the suppliers. Learning service providers (LSP) are also content
produceré distribution channels. Onehallengeis that these kneledge hubs and LSPs
confrontto ensurethat learners receive new contghltkhattabi M., Neagu D., Cullen A.,
2010].

An elearning platform should focus on fokey elementslearning environment, learning

support, learning motivation and assessment transformatioqFigure 47 [Neusoft, 2017].
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Learning motivation Learning environment

- Requirements of competence and skills Learning portal
Qualification & certification /i [_ \ Content resource library
Compliance requirement \.’ \ ( ’) Learning tools

- Personal development intention Learning infrastructure

Learning support Assessment transformation
Content delivery r " - Tracking and investigation

- Process tracking II’ ;’; Testing and evaluation
Guidance, feedback and sharing = — - Complete assessment
Process assistance Results follow-up

Figure47. Main elements of anlearning platfornfNeusoft, 2017].

Student mamgement, enrohent, forums, student communities, virtual classrooms with
schedule publication, reservation of classes, content libraries, and tools to personalise and
create youown contenshould be included ig-learning pl&forms. It is importantto register

and tr acls pregressa addiessnanydoshortcomings that learners mag.hale e
learning platforms shouldollect a wide range of data in order to display it in comprehensive
reports that would otherwise takeetbeaching staffnany hours to accomplishAutomatic
assessment is the star of online learning platfavimen it comes to saving time faachers.

These serve two maipurposes: the automation of the correction and the data recording.
Because thenformation is keptin the cloud and managed through a collaborative work
system, it can constantly be updated and made available to stussuisers may develop,

update, and publish information in a flexible manjBarquero J.,.]

Figure 48 presents kmic features of a learning management system, called by others a

learning platform [].
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Figure48. Features for an-kearning platform [J.

To develop a successful online teaching programme, facilitation skills, learning dssign,
knowledge creation assistance aeeessary [De Laat M. et al., 2007]. Facilitation, however,

may be distinguished from the other two. Learning design is guided by the tsadd@sion

on learning tasks, curriculum structure and assessment [Conpl@0G3]. Knowledge

building support orficontent facilitation [Goodyear Pet al, 2001]ir ef er s t o a t e
ability to promote studentso6é epistemic fluer
effective facilitation is challenging because thyl within the socieemotional domain

[Poquet O., Dawson S., Dowell N., 2010].

Figure 49 summarises the critical-learning success factors found essential during the
development process and collaboration of the professional groups. These categories were
developed based on the experiences of leaders, technalejypdand curriculum experts.
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Sometimes detection of the negative factors was the primary concern because managing it

was the best method to steer the development.

Goal ‘ ‘ Dimensions Factors
] Curriculumwriters: Attitude of teachers, lack of motivation
Qualities of teachers

Methodological training,
Lack of abilities

Fears of teachers

Lack of training systems of teachers

—  Methodological experts: Methodological training
Qualities of methodology

Clear logical processes

More methods for understanding curriculum

Enjoyability of curriculum

Gamification
Leaders:
— Institutional qualities, , Lack of teacher’s management system
Quality of services

Accurate contract with curriculum writers

Bureaucratic system

Lack of business plan

eLearning critical success factors in AROP project

Lack of right place of eLearning
within the organization

Role of management

Technological experts:
Qualities of infrastructure, Decentralized eLearning system
Quality of system

Lack of international eLearning strategy,
Coopreation of national level

Effective surface,
Easy of use

Quality of inputs

Figure49. Critical elearning success factors [Nemeslaki A. et al., 2014a].

139



A training sysemis effective when it runsa series of activities related to the formulation of
educational policy, the securement of financial resources and infrastructure, the definition of
staff member@obligations, the coordination of educational activities actiesorganisation,

and the monitoring of educational systenfunctioning [Hegewisch A., Brewster C., 1993;
Papalexandri N., Bourantas D., 2002; Dessler G., 2012].

Curriculum writer s 6 6attituges, tack ofimotivatiah,erethoddiogic t e a c h

preparation, andometimes | ack of capacity and the teache

Methodological experts drew attention to the need for methodological preparation, the
strategic importance of the process, several solutions offering better understanding and

awarenessf gamification.

Leadersodo section i ncludes two major catego
quality, such as lack of teacher management system, formal contract with the curriculum
writers and the importance of a solid business plan. Leallevs their attention to strategic
processes and the need for ldagm objectives. Communication of results, issues and goals

also proved essential amongst stakeholders.

Technologicalexpertshighlighted the importance of infrastructure and the qualityT
systems. Continuous system development is necessary under changing needs to help the work

of methodological experts and curriculum writers.

Aln this process, there are many el ement s,
Cooperation is verymportant. | would like to highlight a few influential elements in every
group: the communication and cooperation in the case of leaders, the use of methods in the
case of methodological experts, the right input according to quantity and quality in #he cas

of technological experts, the attitude towar

Eszter Monda (research fellow)
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42.eLearning in Public Administration,

I n the CROP @averd00lviglecbpsed dearing materials were created for
Hungarian public administration workers. As a result, several hundred fully complex videos
with interactive elements were produced. On the one hand, making these new materials was
the development of me methodologies, and on the other hand, it was a technologically
exciting chadtaledlgle [ Or b8§n

The members of the development team put great emphasis on becoming more familiar with
thevarious forms of dearning,introducing v3.0 motivationmethods (e.g. gamification), the
observation of learning habits, consistency and the use of virtual tutors for coordination. The
diversity of the project was guaranteed by the cooperation of participants with different
professional backgrounds (IT, pedagp public administration, team leadership, content

development, animation, etc.) [NemeslakieAal, 2014a].

Some of the most important factors influencing the positive development of public
administration are closely related to the technological reitignof administrative processes

that we associate with the notion ofyjevernment. The European Commission defines e
governmentasit he wuse of I CT in public administr:
change and new skills in order to improve publicviees and democratic processes and
strengthen suppor t-Lek,R006].pThibdpecifies thad ICT rmeeds wde [ E u |
accompanied by organisational and personal [
Z.etal, 2015].

The new public seant training programme started in 2014. The basics of the new system
include training planning, required training and collecting credit points. More than 75,000
public servants take part in the training programme from all over Hungary, who are different
in many aspects,such as geographical, age, education or job categories. Developing and
maintaining such an enormous system is a big challenge, so it needs the involvement of

met hodol ogy from the field oftal20B4tt ronic tr a

The National University of Public Service intended to accomplish the training with significant
e-learning support. Complex methodological and technological developmentseaksed in
the @RQ@P 19 project ACreating e&ningbater ol s 0Tr a

new elearning format was developed for both the university and the public servant training
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programme. By using this nemethod 75,000 public servants learn and take exams in 100
training programmes, each containing 4idecbased dearning materials. The-learning
material wont he f i r st prize iconek6hdeafl NEG@TARFOTE]

eFestival excellent Hungariancontenh t he educat i oehal,@M3l.egory [ Or

4.2.1. Methods

Receipt of the training dictive

The first step of progress is the sulemissio
E-Learning Methodology Cerd (EMC). Due to the comprehensive objectives of the project,

the EMC is intendd to serve the public serviedearning needs in the long term. This meant,

that while planning the human resources and the infrastructure, the working group was
prepared, that within the project named A2.:
the University or otherrelaed or gani sati ons but al so from

short terms) and several other public serviec

Needs assessment among the targeted group

Thepreliminary plan was to conduct a complete survey among thet¢al group considering
their level of knowledge, competence and attitude by using assessment centre interviews and
gualitative methodsn the focus group. The purpose of the survey was to create well

customised solutions and relevant content to raisereiatain learning motivation.

Reqguirement specification

In the third step, the methodological team of EMC prepares the training and programme
funding and programmeeveloping document (PDD). The P@Dmpriseshe training output
requirements (TOR),ther ai ni ngbés targeted group, the nec
the scheduling and deadlines of the development and other specifications (e.g. the need for

validation from a focus group for thel@arning development).

The training PDD was acceptég the Program Steering Committee (PSC), which consisted
of the following experts: EMC pedagogical/didactical expert, EMC technological
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expert/production manager, training organising coordinator, field specialist (external

contractor) and project manager.

Selection ofthe€ ear ni ng materi al 6s author s

The project management team selects theeear ni ng materi al 6s author
PDD. This means that they revise the tenders, choose thersuand perform the contract

with them.

Methodological preparation

The methodological preparation of the authors and scenario writers takes placexi® a 2
hourlong workshop organised and held by the methodological team of EMC. This step might
be considered the most crucial part of the prec€&be authors need to be prepdida new

field with very different rules than traditional education [ClarkCR.Mayer RE., 2007].

The syll abus of the word&alh0lp]: i s the foll owin
0 day 11 general preparation: the kndvow of pooducing the scenario document, basic
rules, editing frameworks, boundaries and possibilities,
0 after dayl, all the authors must create the ontological map for their study material
independently; this map is a planning document, which shows the conteté of t

e-learning material to be developed,

O«

day 2i interactive professional forum: consultation with thle@&ning authorsthey
can discuss the ontological map with the pedagogical/didactical and the
technological/IT experts from EMC; the experts also Hbkp authors with further

information,advice,and suggestions.

Customising the scenario template

The output of the methodological preparation workshop is a scenario template for all the
involved learning materials, which contain not only the standard formats and expectations but

t he authorés specifi c-learmhgmaterichnd suggestions

143



Creating the scenario

Based on the scenario template, the authors are expected to create scenariosédarnirege
material. The didactical, methodological, technological and IT experts from EMC provide
continuous support during the process.

Validating the scenario and creating the production plan

A field specialist lector does the professional validation of the finished scenarighend
methodological experts from EM@o the methodological validatioA grammar lector also
corrects the scemio. The production management division from EMC creates a production
plan, which sets technological and IT specifications for the producer colleague. The
production plan also includes guidelines on which element of-kxareing production can be
solvedwith internal resources and which parts are needed to be outsourced.

Outsourcing

When necessary, the project management team orders the workflows from external supplier
companies based on the production plan. During the resource planning of theipnoduct
process, it must be considered that scheduling the production is quite hard to plan, and some
e-learning production processes can run parallel. The plan was to sign contracts with multiple
suppliers to ensure flexibility so quick and efficient produtttould begrantedeven in peak

usage periods.

The production and testing of théaarning material

The production process is performed by thkeaning development team of the EMC or
external suppliers. On behalf of the EMC, the technological éppeduction manager

handles the productigorocess.

Validating and checking thelearning material

The elearning materiavalidation is done using focus group testifigeto-be usergwho are
public servants) provide direct feedback about the contlemtusability and the efficiency of
the elearning material in a group interviewhe PSC makes the final approval of the e

learning material
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Creation of the course, course management

A course is an interface provided by théearning system, wherdée elearning material is
available for students. It also offers several additional opportunities for complementary
content (e.g. glossary, collection of videos, the repository of links, etc.), communication
(forum, chat room, internal messaging platforbipg, etc.) and evaluation (submission
forms, practising and final exams, grading). Unlike tHeagning material, a course requires
quick, even daily updates and control from the instructors, depending on the type of
education. In the context of the ¢ea management, the technological expert/production
manager from the EMC creates the platform (uploads the finished and validatatieg
materials, makes the additional complimentary content, communication and evaluation tools).
Later, the course is atinuously updated and maintained by the tutors, which includes

answering questions by students, evaluating their work, etc.

Training recruitment, conduction of the training

The training recruitment is performed by the coordinator of the training organiser defined by
the TOR in the PDD.

Impact assessment analysis

The tools of the i mpact assesstae2l5: anal ysi s

0 framework statisticdpgs, which show the time spent studying, the results of an exam,
etc,
0 measuring customer satisfaction: bintquestionnaire in the framework and focus

group surveys,

O«

measiring knowledge expansiomepending on the training nature, it is performed by
out si de interviewers wunder the coordinat:i
leaders of the EMC, or it is measured by-ned postesting, which aims to measure

the integration of the learned curriculum,

O«

ethnographic interviewghe standard researdgualitative and quantitative methods)
pitfalls can be avoided with this methodology. The interviews take praceallife

situations, not inartificially generated circumstances; it combines interview and
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observation, which mostly avoids the inaccuraaysedoy the low motivation of the

respondents by using the Ainstant indul

ge

As shown in Table 8severaltypes of courses were created due to the requirement
specifications, the nature of the content, the most appropriate learning asiylehe

opportunities provided by the technology. During thwaterial design preess, some

innovative software solutions were developed, such as animation, -eeenvideo

presentations, creative testingpdules, roleplaying animatiori some of them strehing the

technical and learning infrastructurdut most of them executingséablescript according to

Table 9

Table9. Typical course designs as final artefacts [Nemeslaki A., 2016].

Typical course |Type of Type of Type of Learning |Target

(8 types) learning e-learning Content innovation | Group

Public e-learning video knowledge |high level |Employees

Administration presentation |transfer

Institutional

Procedures

Introduction to | blended static knowledge |[n/a Employees

the New Civil|learning material transfer

Code

Energy Policy |e-learning video knowledge |medium Mixed
presentation |transfer level

Financial e-learning video material, | knowledge |low level |Mixed

Management in only sound transfer

Local

Governments

Project e-learning animation base( skill n/a Managers

Management material development

Basic Exam| traditional n/a knowledge |[n/a Mixed

Preparation classroom transfer

for Public | learning
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Service

Employment

Public e-learning atypical knowledge |[n/a Managers
Procedurei animation transfer

Case Studies (role-playing)

Organisational |blended n/a knowledge |[n/a Mixed
Communication | learning transfer

When these courses were tested, the following order of preference of learning methods was
reported by 880 respondents: 1) visual demonstrations (pictures, videos, animation)}, 2) text
based learning, 3) classic lecturing with clear speech, 4) amtientel active learning
(exercises, creative simulations, drama). Naturally, the preferred transfer of knowledge was
also a determining factor. For instance, a gkililding project management course required
different elements than transferring the contenthef new Hungarian Civil Code. As far as
requirements for the successful adoption of the courses are concaseesishowed the
following order of preference: availability of a tutor, having possibilities to ask personal
guestions, delivery of classic leates, availability of video-based materials, and
opportunities to download the material during the study.Thesepreferences are typical for
Hungarian continuous education. They align with a somewhat passive attitude towards
learning, preferring easily diggble, classic lectures versus active engagement during the
learning process. The development tadentified that access to the courses wE&% from
workplace computers, 36% from home using regulasbB€ed infrastructure, and only 2%

indicated tablet ath1% mobile access preferences [Nemeslaki A., 2016].

Table 10showsthe development results several courseshe type of content and the total
number of hours. Public policy type of content has been the majority-gadeenment type

the lowesiproportionally compared to the total number.
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Table10. Results of the-earning course developmerthe situation in 2015 [Nemeslaki A.,

2016].
e- Hour
. Course| Course .
Topic Course Types Learning| s
number %
hours %
constitutional basics,
Public institutions, strategies,
1 | Administration decision and control, PA 15 14% 1553 15%
Basics procedures, simplification,
reform initiatives
T - S
2 | Administration R 10 9% 460 4%
o balancesijnternational law,
and Legislation
courts
Public institutions, decision makin
3 | Administration | in the EU, EU public policig 5 5% 254 2%
in the EU legislative basics
Local local and sefjovernance,
4 Governgnce an the regl_ona_llpo_llcy of 9 8% 1310 | 13%
Regional Hungary, institutions, loca
Development and central governance
fiscal and monetary policies
5 | Public Financeq udgeting, controlling, asse 9% 741 | 7%
management, state budge
legislation
communicationmotivation,
L performance evaluation,
Organisational integrity and corruption, HR
6 and HR grity ption, 13 12% | 1282 | 12%
management, organisation;
Management
culture, labour law,
innovation
Goverment | SICES PSS
7 | servicesand | P >ment, efliciency, | ¢ 7% 1126 | 11%
. logistics, project
Efficiency
management
government ICT, data
8 | Egovernment registers, privacy and 3 3% 182 2%
security
economic, employment,
9 | Public Policy | nealthcare, education, 20 19% | 2533 | 24%
national, trade, energy,
inclusion, social
Special Fields o education, tax, customs,
10 P social, environment, 15 14% 1022 10%

Administration

healthcare, pension, rural
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development, construction
agriculture, etc.

TOTALS

108

100%

10,463

100%
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422.eLearning Methodology in the CROP Pr o

In a regular setting in Hungary, the average time is 45 minutes that students spend in the
classroom. Interestinglyt is about 7 minutes when we can listen and concentrate actively

while learning. In elearning, it is easier to solve and manage thisftemee because videos

and elearning materials can be cut inteminutelong parts.By using elearning, the entire
learning process can be changed to be more effective than it is traditionally.

ICT helps to check results, what is in the head of studeig data files can be generated

with every mouse click or keystroke. Using these processed data generated during the

learning proces®necancreatea better curriculum and educational resources.

Based on the findings of the problem statement sectien,EMC team has visualised a
complex structure for-eearning, which served as a guideline for development and to capture
the intertwined relationships of technolekiyowledgeactorprocessi and called it thes-
learning ecesystem (Figure 49 The dability of the eneproduct and its final assessment
depends on how the interaction works between human actors (teachers, learners,
administration, software engineers), the concept of learning (style, interaction, testing), how
knowledge is embedded in the caurderminologies, concepts, skills), how this content is
represented in concrete ICT solutions (text, picture, video, simulationjinkslh and how

effectively the development/updating process is working [Nemeslaki A., 2016].

Figure 50summarises the moshportant elements discoveratkvelopedpr simply resolved
during thefiDevelopment of Electronic Training and Distance Learning Mateéraisject.
Under each component, there were further methodologieahnological, or scientific
challenges.
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Figure50. Elements of dearning [Nemeslaki A. et al., 2014a].

For coping with the diversity of actorsboth human and nehumani a platform was created

by the EMC team, which uniquely combined processes and conversationgrbetuters.

First, knowledge content, learning styles, people, technology, learning audience changed,
sometimes even within course units, SO process cycles, communication dialogues,
documentation should have been altered frequeBiong elearning courss had to be
designed in tandem with the evangelisation of actors, often when opportunities of the
technologies were not known to human actors or course content was highly unstructured. This
situation is atypical in classic software engineering, wherdisnfican be provided when the
scope is set clearly (functionality is decided and fixed). Processes and functional elements of

theplatform are presented Figure 51/Nemeslaki A., 2016].
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Figure51. Process and Communication tRdam for elearning developmernt[ Or b 8n Z. ,
Nagy V., Bal k8§nyi P., 2015] .

4.2.3. Constructing eLearning Materials

Due to the high number of authors amthtedfiles, a platform was created in thdearning
system where the authors could find methodological guidelines, fora for asking questions and
submission forms for uploading their workhe methodological team of EMC validated the

submitted documents so ttiae production could begin.

However, this phase became more complicatedithtally thought because of the following
reasons:
0 high quantity of the 4earning materials: the need to create hundredsl|e&raing
materials because each training pesgme (out of the 100) consisted o7 4nodules,
O diversity of the components: in addition
studio recordings, the writtesubtitles, codes, etc. Figure pBesentghe ingredients

for one module.

152



fram the author

from Excel scenario from Excel scenario

Study material (pdf) Glossary J

General infarmationj

Search engine
(self made)

Al lami feladat Io_];.uhml EE‘ nerated hv s

= T e e Downloadable files
& kizponti kbltségvetés fogalma, milkodésének célja, az

[ Prezi.com template
(self made)

R hizmontl Wbhséaveles loaalma

Greenbox video
(made with the

.l\ Kilaposkl blEségeetss b /r

i letigabh ftekmbag 7

—
" Mamponts ki tobpreds so .-; g
h, Eeemen _ar

~ .
i

PowerPoint ',—’/ \ =

from the author i
F r | 1

author)
‘D
Video player '/ e e e

: Feedback
'_ : (self made)
(self made) | B s A S 4 '
/’ el \ Questions

Mindmap Subtitle from Excel scenario

= =
from Excel scenario from greenbox video !
L l" j_r

e

Figure52. Presentation of componentsofoRee ar ni ng modul e [ Or b8&n

These components came typically in different extensions, formats and ways because the
suppliers for these elements wethercompanies or organisations without any links between
them. Managing this process and daily communication with about a hundred different e
learning materials with up to 10 suppliers is alreadypmasiderablehallenge but producing
hundreds of dearning materials manually became a re#lallengebecause of the lack of
available resources. That is why it was decided to rearrange resources and create an automatic
(visual basic based) technique for producing the content. The programme transforms the
PowerPoint presentations into Prezi format, whglthen mixed with the green box video

The necessary codes (html, json files for the framework and intermitting questions) are also
generated alongside them automaticpll® r b ®tral, 2015]

The most standard output of design based on researchsrssdicted in Figure 53This

view contains those functionalities which the final users experience, such as the screen layout,

navigation buttons, multimedia content, basic monitoring and control elements.
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4.3. Results

The following table summarises the planned workflow déaning material development
and the oganisation of the retad training programme (Table)11
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Tablell. Overview of the workflow of @earning material and the training programme

organi sation [Orbg8n Z. et al .,
Input Activity Output
1. la) 62.2.1906 di IDeclaringtrainingneed [(62. 2. 19. 06 or
b) 62.2.196 dil support contracts
c) other OCROP(
organi sationaos
2. |a) methodology team of tlNeeds assessment amg Specification of the directive
E-learningMethodological Ceme|the target group
(EMC),
b) outside contributor evaluator
3. |Program Steering Committ{ Declaring the requiremen Training &  programmg
(PSC): specification funding and progmame
a) EMC methodological tea| developing document (PDD
(pedagogical/didactical ar - description of the trainin
technological experts/producti target group,
managers), - training outpu
b) training organiser coordinator requirements (TOR),
c) field specialist, - scheduling and resour
d) project manager plan
4. |Project management team Selection of the authors | Expert tenders, contracts
5. |Methodological team of the EM( Methodological preparatiol 2x6 hourlong workshop
6. |Methodological team of the EM( Customising the scenar Scenario template
template
7. |Authors, other  contributol Creating the scenario Scenario
(experts)
8. |a) Field specialist and gramniValidating the scenario ar a) Validated scenario
lector (can be an outsider), creating the production pla b) Production plan
b) Methodological team of th
EMC
9. |Project management Outsourcing Suppliers
10. |a) Technological experts alProduction and testing e-Learning material
production managers from EMC
b) Production team
11. |a) Focus groups, Validating and checking |a) Result of the focus grol
b) PSC testing,
b) Approved dearning
material
12. | Methodological team of the EM( Course creation, cour{e-Learning course
management
13. |Coordinator of the trainin| Training recruitment List of candidates fqg
organiser from VTKI conduction of the training |training, list of completion
14. |a) Methodological team of thImpact assessment analys a) Usage statistics,

EMC,
b) External supplier

b) Satisfaction results,
c) Measuring the expansi
of knowledge
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According to theempirical research, as Table $Bows,e-learning has proven the most
preferred alternative for education among Hungarian public servants|[Nemeslaki A.,
2016].

Table12. Preferences of learning amongst Hungarian public servants [Nemeslaki A., 2016].

Rank Method of learning Indication as first place in
the ranking (n=900)
1. E-learning 52,9%
2. Classroom learning 31,1%
3. Blended learning 13,5%
4, Executive style training 2,5%

This positive attitude was not moderated either by ggalification,or time of employment.
Furthermore, 74% of the same respondents (n=900) indicated positive interdsaiinireg

opportunities, while only 5% reported a lack of interest, and 8% had some level of concern.

Table 13shows four clusters of Hungarian pubkervants identified according to their
attitude towards-¢earning [Nemeslaki A., 2016]:

a) Career-oriented: The group with diverse motivations is open to learning and

recognises its many folded benefithis group views it as the main driver for career
dewelopment, better performance at work, and gaining knowle(®#% of
respondents)

b) Negligent Members of this group do not believe in continuing education, do not see
benefits, neither for career nor better work performance. They never feel they would
learnanything. Training is a major hassle for thét% of respondents)

c) Open: This group is not open to career (anymore) but enjoys training and sharing
knowledge and/or increasing work performa(@¥ of respondents)

d) Passive Members of this group have slar behaviour as the negligent, but they are
not as negative as the previous one; they are relatively inactive and low motivated or

see a slight benefit for their career management in lea(@8%) of respondents)
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Table13. The cluster of public servants according to thdeagning attitude [Nemeslaki A.,

2016].

Oriented | Negligent | Open | Passive
Beginner 41% 5% 9% 45%
Experiencedoung employee 35% 10% 18% | 37%
Younginexperienced in
public administration o0% oY 12% 33%
Experienced middle aged 39% 11% 20% | 30%
Not too  young and
inexperienced in 46% 10% 26% | 18%
public administration
Advanced age public
administration 33% 14% 30% | 23%
employee
TOTAL 39% 11% 21% 29%

4.4. Conclusions

There was a commitment teaching material development, initiating a HungaifOOC
environmenbin public service education, and investigating shding of effective
development methodology witheCR OP 2 fiEdeartirgy Development Projeéct

In the ELearning Methodology Centre, it was established a creative working environment for
four professional group$ project leaders, methodology experts, IT developers and
curriculum writers T 7 w h iensbred that over 100 differentlearning materialsvere
developedtested and published for the Hungarian civil service continuing edug@tiohr b 8§ n
Z. et al, 2015]. The multigciplinary cooperation turned otd be efficient in creating many

high-quality elearning courses in a relatively short time.

A counterintuitive finding from Table 13s that denial or acceptance cfearning is not
dependent on age or experience. A negative attitude towards online courses is evenly

distributed while positive is mainly amongst the young and not too young psiéiants.
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Two important empirical arguments suppdtie need for investigating elearning
development as a local effortFirst, cour ses should be practical
particular work circumstances and skill requirements. Second content $iould be up-to-

date regarding the legal regulations, organisational players, and specific situations of

institutions.

The presented case describes how the dedicate@dfiing Methodological Centre created an
e-learning design environment, includingnethodology, elearning content, IT
infrastructure - integrating several ICT systems and tools- learning management
systems, web development tools, databases, the key stakeholders and their unique
technology frames.

The above case presents the relevantesawial construction concepts tonplement
successfull the elearning modules into training programmes [Bijker W. E., 1995; Wang M.,
Vogel D., Ran W., 2011]. This approach is vital because civil servants work in legally and
socially rich environments whe technologybased solutions can only be productive if

depl oyed with the proper consideration or ff

This submission intends to enrich the public ICT research field in three Bnesisthe case

might serve asa practical example for producing public servielea@&ning courses on a mass
scale, enhancing public worleeld  k n o wl e dbgildingeelewatingeigital litéracy, and
immersing ICT in public service developme8tcond, regardindesign science reaech, the

case shows how SCOT constructs to explain the process of technology acceptance and the
closure of adoption. With this, it illustrates how artefacts can be built which have rich social
and cultural contexts. Relevant social groups (leaders, naddgchal experts, programmers,
instructors and scriptwriters) have different technology frames to address the relevant issues.
Third, the case intends to enhance our understanding of thé Eganisation relationship.
Integration of action research fowatibns with design science seems to be a promising

direction worth exploring in other areas of public IT applications.

Chapter Summary

The third chapter focuses on the success factors in desigieayneng courses and the
collaboration between expertsofn different backgrounds (project leaders, methodology
experts, IT developers and curriculum writers) in creating such courses. There is a detailed

description of the € ear ni ng met hodol ogy used in the
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constructing dearningmaterials for public servants and the training programme organisation.
There is also presented feedback abcléaening courses gathered from Hungarian civil

servants who take part inl@arning courses as part of their continuing education.
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5. EFFICIEN CY OF E-LEARNING IN CONVEYING KNOWLEDGE

For pharmacists amather healthcare professionaddearning is fast becoming a feature of
undergraduate courses as an addition tgitaiearning activities [Brown M. Cet al, 2007].

Adult learners are beliedeo have higher motivation and capability for sdifected learning,

and theblended approach may be more appealing to them [Teeley K. H., 2007]. There are
also interdisciplinary online partnerships in education and practice for healthcare
professionalg§VargaAtkins T., Cooper H., 2005; Bury R., Martin L., Roberts S., 2006] and
specific pharmacy pogjraduatecourses [Brandys &t al, 2006].

Pharmacy continuing education using thdeaning approach is widegad and well

developed in bigountries like the USA, Canada or A@sia. There are numerogdearning

platforms for pharmacists providing conting educationin the United States, Postgraduate

Heal t hcare Educat i oRak C.EEH Ee)d upcraat viiotheasl MR covgerra m
spectrum of healthcare professions. Professional medical and pharmaceutical education
constitutes PHEOGOs core activity. This missi
continuing education activities. The primary goal of all continuing educatiayrar is to

provide, promote and disseminate topical education to all medical personnel and pharmacists

t o mai nt ain and i mprove t h-PakrC.EEk,n o 20Thed p e an
Accreditation Council for Pharmacy Education provides Continuing Educetedits for the

courses.

RxSchoolis a oneof-a-kind elearning solutions provider that effectively links healthcare
professionals with top educational content suppliers. This website, powered by the RxSchool
learning managment system, has one of thiggest libraries of théccreditation Council for
Pharmacy Education certified continuing education on the IntéBeetause of the combined
efforts of RxSchoolproviders, educational institutions, businesses, organisaiah the

pharmaceutical industyynany of the coursesr e avai |l able for free [ R

Pharmacists continuing education in Poland

Foll owing pharmaceuti cal |l aw requirements i

gain 100 educational credits during five years time sphg. éducational credit pool is sub
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divided into two groups those with and those without an exam;catled hard and soft

credits. These continuing education credits are necessary to extend the professional license for
the next period. Pharmacists needddlect at least 5@ard credits and 58oft credits during

a 5years long period. The educational process remains under the control of accredited
Centres of Postgraduate Education, working with the Local Pharmaceutical Boards. Every
pharmacist has theimon 6 educati onal cardé whereetdl,bhe poi
2006]. In Poland, the need to take part in recognised continuing education courses is

mandatory to maintain a professional license.

These days, over 80% of Polish professionally acpharmacists participate inlearning
courses. Four online platforms are offering accredited coursesdudiRaeja, the platform of
Regional Pharmaceutical Chamber in Krakdwtd://edukacja.pl), 2) platform of Medical

University of Lodz fhttp://www.eumed.pl), 3) platform of Polish Pharmaceutical Society

(https://www.szkolenia.ptfarm.pl[Nesterowicz K., 2012], 4) plaifm of the Pharmaceutical

School of Managementhitp://www.eaptekarska.p)/ The earliest one {dukacja) was
launched in February 2005 [Mendyk A., Polak M., Polak S., 2009] and the latest (e
aptekarska.pl/)in 2013. Warsaw Medical University administered the online platform

farmacja.edu.pl; however, there have not been accredited continuing education courses there
since 2013 [Warsaw Medical University, 2013].

Online courses offerely platforms such as@uk@cja.pl from Krakow and -@med.pl from
Lodz are at na@ost. Other platforms providaost of their classes afteaying the fee (Table
14).

Tablel4. eLearning platforms for pharmacists in Poland [Nesterowicz K., Librowski T.,
Edelbring S., 2014(a)].

e-learning Established Access to e- - Registered
Administrator .

platform (year) courses pharmacists

_ _ i Local Pharmaceutical Chamber in

e-dukacja.pl 2005 Free of charge o o About 19,000
Krakow

e-umed.p 2009 Free of charge Medical University of Lodz 7,523 (18 Sept. 2013)

szkolenia.ptfam.pl | 2010 Mostly charged Polish Pharmaceutical Society About 1,000

o Pharmaceutical School of )

e-aptekarska.p 2013 Mostly charged o ° n/a

Management
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http://e-dukacja.pl/
http://www.e-umed.pl/
https://www.szkolenia.ptfarm.pl/
http://www.e-aptekarska.pl/

Access to the abovelearning platforms is granted after user registration and data provision,

including local pharmaceutical chamber and work permit number.

e-Courses for Polish pharmacists offered by-elukacja.pl

The elearnng platform edukacja.pl is the oldest amdost extensivén Poland (Figure 94 It
waslaunched in 2005Pharmacists need fil out an online application form to registerrfo

the system. Candidates receithe password to log in to the system from adstrators in

their mailboxes if they have congded the process satisfactorifiAfter logging in, the user

can sign up for a chosen course. Administrators of the platform decide within 7 working days
on the acceptance or rejection of a pharmacist t@-tdwurse. Access to courses is regulated
by Local Phar maceuti cal Chamber s. Some of
membership fee to enable entry to educational materials. After taking part icoanse and
passing a final test, users obtaintifieates from the Centre of Postgraduate Education
Faculty of Pharmacy Jagiellonian University Medical College in Krakjdvesterowicz K.et

al., 2011].
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5.1. Tools to validate dearning

In most countries, continuing pharmaegucation is becoming obligatory maintain a valid
professional license [Rouse M.et.al, 2016]. A growingnumber of professionals ausing
e-learning as part of their ongoing education. As a result, the growing popularity of this type

of teaching necessitates standardisation and validation procedures.

Knowledge test

ATo check the changes and/ or Bsked toeaassver ai n K1
knowledge test about the content of the course before and after the educational intervention.
The test is designed asultiple-choicequestionswhere each question includes onerect

answer and three distracde A correct answer sc@eone point, and an incorrect answer

scores zero. The same test should be conducted online for the intervention group and on paper
for the control group. The participants can sit the pred postest online or paper test only

once. After completing thergt e st , participants do not hav
[Nesterowicz K., 2015].

Questionnaire

Questionnaires are frequently used research tools to obtaialattgroup processes [Webb

N . M. , 19 8 2 et al@00Q;eNillis S.Ket alF2M0 2 ; Sy T., Ctrt® S.,
2005]. Just as well structured interviews, so questionnaires can obsdat®nshiporiented

and taskoriented processegUrch Druskat V., Kayes D. C., 20p0Questionnaires can be
opentended or closednded [Alavi M.,1 9 9 4 ] . -endie® guestionnaires are more closely
related to a structured interview; the data collected using this format can be focused on group
processes as well as group characteristics. Clesddd questionnaires offer a limited set of
responses. Thigmited responses involve some form of scale that could be nominal, ordinal,
interval, or ratio. Data from this format have a limited ability to capture group process data,
but this is the typical format for collecting data associated with group chasactgesuch as

social space, group efficacy scales, group skills, group efficacy, group attitudes, group
member roles, leadership and group knowledge. Data from questionnaires @aalysed,
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much like interviewdata, if the items are opeanded. If the gestionnaire is closeended,

then the instrument must be scrutinised for reliability before data analysis. Assuming
sufficient evidence of reliability, analysing data from cleseded questionnaires involves
interpreting a measurement based on a paatictileoretical construct. The types of data
analysis techniques that are appropriate depend on the type of scale used in a questionnaire

(nominal, ordinal , i etale008]al or ratio)o [van

An accetance questionnaire can be utilisedieternme the level of receipt of-kearning and
onsite courses. It can comprise closed and open questions, using the Likert scale, some

suggested answers or provide free text [Nesterowicz K., 2015].

5.2. Conveyance of Knowledgé First Study

| ran a didactiexperiment to compare knowledge retention rates betwdssr@ng and on
site learning. The posed research question W#snv does €eearning contribute to

increasing the knowledge of learnersomparedto on-site education?

According to Oxford Dictionarieknowledgea s def i ned as MfHacquaintan
principles, as from study or investigation; general erudition; the fact or state of knowing; the
perception of fact or truth; clear and certain mental apprehemsio [ Ox f or d Di ct i
2016(a)].

5.2.1. Methods

The course AProper Monitoring of Blood Pres:
|l mportant for Patients with {egrpmgrcousenfori ono v
pharmacists in an intervention group and & a faceto-face course for participants from

a control group. The course distributed by two learning modes had the same content. The
intervention group comprised pharmacists trained throulglaraing after registering to the

e-dukacja platform, while # control group included pharmacists who received training in
person. Participation in the research was voluntai@oerses, classified as instructional

resources, and their associated assessments are evaluated by a scientific committee made up
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of three agiellonian University Pharmacy professors before being released ordthaga
platftorm. From March to July 2011, the-site training was repeated for seslegroups

during formal gatheringef pharmacists leddy the LocalPharmaceutical Chamber, once at a
conference on pharmaceutical care and once during the specialisation. All pharmacists were
enrolled in the continuing pharmacy education programme to earn educational credits. The
onsite training was offered as a tou session every time, and the same teacher conducted

it. Pharmacists from community and hospital pharmacies and those who worked at pharmacy
faculties and pharmaceutical wholesales were included in the study. The Jagiellonian
University Bioethical Commissin accepted the studypinion number KBET/235/B/2010
[Nesterowicz Ket al., 2015].

In both learning modes, participants could interact with each other lrawiinstructor. In

onsite courses pharmacists had the chanieraisequestions and discussttvia tutor and

other participants in person. Thdearning platform included an online forum where any user
could comment on the course, initiate a discussion or ask questions that other users or a tutor
could read and answer. Moreover, each usdramnternal mailbox to getnessges from a

tutor or send theimessages [Nesterowicz &t al.,, 2014].

Knowledge test

Participants were requested to complete a knowledge test regarding thescoorgent

before and after the educational intervention to sssslee changes in knowledge. The test
consisted of 19nultiple-choicequestions with one correct answer and three distractors for
each question. A proper response received one point toward a total score of 15, while a wrong
answer received zero points. Timervention group took the test online, whereas the control
group took it on paper. Participants could only take the gmd postests online or on paper

once. Participast did not have access to righdsponsg after completing the pitest
[Nesterowcz K. et al, 2015].

Statistical tests

There were several statistical tests chosen and used to match proper calculations:

1) Wilcoxon signedrank testi s  a-pafamaeiric statistical hypothesis test used when
comparing two related samples, matched sampiesepeated measurements on a

single sample to assess whether their population mean ranks differ (i.e. it is a paired
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difference test). It can be used as an alternative to the paired Ssuetest, ttest for

matched pairs, or thetést for dependentamples when the population cannot be
assumed to be normally distributedo [ Lowr
Mann-Whitney U test (also called the Maniwhitney Wilcoxon, Wilcoxon rank

sum test or WilcoxoiManiWhi t ney test) i's fAa nonpara
hypothesis thait is equally likely that a randomly selected value from one sample will

be | ess than or greater than a randomly
[Wikipedia: Mann Whitney U test, 2017].

Kolmogorovi Smirnov testis a nonparametric test of the equabfycontinuous, one
dimensional probability distributions that can compare a sample with a reference
probability distribution (onesample KolmogorovSmirnov test) or compare two

samples (twesample KolmogorovSmirnov test). The Kolmogord®mirnov statistic

quantifies a distance between the empirical distribution function of the sample and the
cumulative distribution function of the reference distribution or between the empirical
distribution functions of two samples. The null distribution of this statisic i
calculated under the null hypothesis that the sample is drawn from the reference
distribution (in the onsample case) or that the samples are drawn from the same
distribution (in the twesample casejfin each case, the distributions considered under

the null hypothesis are continuous but are otherwise unrestridi&tikipedia:

Kolmogorov Smirnov test, 2017].

ShapiroiWilk testi s a fAtest of normality in frequ
1965 by Samuel Sanford Shapiro and Martin Wilk [Shapi®.SWilk M. B., 1965].
Chi-squared test 6 2 )tiesstany fistatistical hypot hesi

distribution of the test statistic is ebguared distribution aen the null hypothesis is

true Without other qualifications, the ebguared tests often used as short for

Pearsofs chisquared test{Wikipedia: Chisquared test, 2017].

Analysis of covariance(ANCOVA) is a general linear model which blends ANOVA

and regression. AANCOVA evaluates whet he
variable (DV)are equal across levels of a categorical independent variable (V) often

called a treatment, while statistically controlling for the effects of other continuous
variables that are not of primary interest, known as covariates (CV) or nuisance
variables. Mg&ematically, ANCOVA decomposes the variance in the DV into

variance explained by the CV(s), variance explained by the categorical IV, and
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residual variance. Intuitively, ANCOVA can be thought oféasjusting the DV by
the group meansel&fl199lhe CV(s)o [ Kepp

7) Spearman correlatoni s a fAnonparametric measur e
dependence between the ranking of two variables). It assesses how well the
relationship between two variables <can

[Wiki pedia: Spearmda rank correlation coefficient, 2017].

Statistical Analysis

The IBM SPPS Statistics 19 and Statistica 10 were used to analyse the collectddhelata.
statisticallysignificant difference or correlation was determined using ataied pvalue of

<0.05. Data was input into an Excel spreadsheet before being imported to SPSS. After that,
using explorative commmn d s f o r deacrptionsathd data quality was exaed for
outliers and errors.

The Wilcoxon signegtank and MansWhitney U tests were used to compare the prel
posttests of knowledge within and across groups, respectildly. MannWhitney U test

was appliedo compare the age distribution betweea tWwo groups after the Kolmogorov
Smirnov and ShapiréVilk tests confirmed that the age distribution was normal. The
frequency of each gender was compared between the two groups usingdheachitest. To
adjustthe age gap between groups and changdshawledge, an analysis of covariance
(ANCOVA) was used. Furthermore, the Spearman correlation was utilised to examine the
knowledge tes$s internal consistency by analysing the univariate correlation of each item
with the sum of the te& results.

5.2.2 Results

Demographics

The intervention group had 541 pharmacists, while the control group had 251. Women
outnumbered men in both groups, with 85% (458 out of 541) and(838%out of 251)
participating in the intervention and control groups, respectividlgre was no statistically
significant difference in gender distribution across groups’ €h.946, p = 0.0861). The
intervention groufs average age was 39 years (SD = 11.04), whereas the controfsgroup
average age was 45 years (SD = 12.79). The KgdmowSmirnov and ShapirVilk tests
revealed that the age distribution was not normal (p < 0.0BE).mean rank of the age of

attendees in the intervention group was significantly lowe(Z value =-5.82, p < 0.001),
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according to tB MannWhitney U test.Figure 55depicts the age stratification within each

research group.

20 39,44%
35

30 29,33

25 20,93% 21,78%  21,78%

20 18,87%
14,44% 14,67%
15
10,22

10 3%

5 1,78%

0% 0,44 0%
0 | S—

24-29years 30-39years 40-39years 50-59years 60-69years 70-79years B80-89years

B Control group  MIntervention group

Figure55. The stratification of the age of attendees in each study group [Nesterowicz K.,
Fereshtehnejad S. M., Edelbring S., 2015].

Knowledge test

The findhgs of the reliability analysis of the knowledge test by assessing the internal
consistency of eadtem are summarised in Table.1&s indicated, most of the items showed

a statistically significant correlation with the total knowledge-tpst scores irthe control
group.
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Table15. Spearman correlation of each item for internal consistency of the knowledge pre
test in the control group (n=251) [Nesterowicz K., Fereshtehnejad S. M., Edelbring S., 2015].

fiThe mean of the knowledge score in thetest was 9.5 (SD=2.0) and 9.6 (SD=2.6) among
the intervention and control group, respectively; no significant difference was observed
(MannWhitney U: Z value=-0.314, p=0.753). The increase of knowledge within egh

group before and after the course was significan{Wilcoxon Rank: ontrol group: Z
value=-11.12,p<0.001; ntervention group: Z value19.32,p<0.001). However, thgroups

did not differ significantly in the change of knowledge(Figure 5. The mean @rcentage

of total changes in knowledge score was 29.0% (SD=16.4) and 27.2% (SD=19.2) in the
intervention and control groups, respectively. The results of the Mérnitney U test showed

that the difference in the mean rank of these percentages is nsticstiyi significant (Z
value=-0.987,p=0.324). Analysis of covariance demonstrated no betweemp difference
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