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Abstract

Massive Open Online Cours@dOOCs)have gai ned educatorso6o a
researcherso interest s eithafutureaf enimé edycatiant s as MO
Previousresearctas shown how MOO®@s a c ¢ equid benngpmved by using
technol ogy acceptance model s. Little researc
acceptation of MOOCs andtention to uséMOOCsas well aghedegree to which a
technology acceptance moaeiuld influence this acceptance procdsee purpose of this
study is thereforetoexamieut ch uni ver si ty dMOQGhkandthes 6 i nt en
acceptaceof MOOCsexplained bythe Unified Theory oAcceptance and Use of Technology
(UTAUT) modelandTheory of Acceptance Mod@AM). These models combined are called
the extended UTAUTodel.The extended UTAUTodel consists of several factors that
af f ect inedionpolusddODCs. These factors aperformance expectancy, effort
expectancy, attitude towards use of MOOCSs, social influence, facilitating conditions and
behavioural intention to use MOOCA sample of 305 Dutch university students took part in
this study.Structural equation modellinGEM) implemented vigartial least square§PLS)
was used to test the research hypotheses. The resultsdthatthe extended UTAUT model
provides a compreheng understandingaft udent s 6 IMOOGEsHerformancet o us e
expectancyndeffort expectancp o si t i vel y i atfitudetosvardseisesft udent s 6
MOOCs Next t o attitudetowardsuseuofiMQOOws00s i t i vel y i nfl uen
behavioual intention to use MOOC#nexpectedlysocial influencéhadno significant
influence orbehavioural intention to use MOOU=acilitating conditionshadno significant
influenceas wellon behavioural intention to use MOOCHEhis study, although interpreted
carefully, adds to literature on educational innovations, technology acceptance models and
behavioural intentions. Furthermore, the findings of this study could be interesting for

educato s i n dealing with studentsé enrol ment in
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1. Introduction

Online education is a relatively new approach to teaching and studying, it has been
gradually developing across the globe over the years (Harasim, 2000).0FltBWite Web
was invented in 1992, this made online education more accessible. Great innovations and
expansions were developed in online education in the 80s and 90s. The developments in
online education made it easier to communicate and collaborate and also rasgh tbe
gain access to new knowledge. Thé' 2énturybegan with an opeattitude towardsnline
education.

The next step for providing online course content and resourceOpere
Educational Resourcd©ER). Open Educational Resources are the digitized materials that
are free and open to educators, students andeseifers. Users of OER can use these
educational resources, as well asise these resources for teaching, learning and research
(Hylén,2006).

A logical continuation t@pen Educational Resourcé8ER)is Massive Open Online
CoursegMOOCs). MOOC:s are a relatively new model for the delivery of online courses to
learners made by tepducators (OnalSinclair, & Boyatt,2014; Coursera, 2@). MOOCs
are available for everyone with an interest in the topics that the MOOCSs provide (RUG,
2017). A MOOC course is defined by Coueser2 0 1 9, p . 1lBachaaursd iolikelao ws :
interactive textbook, featuring precorded videos, quizzes, anwjectso

MassiveandOpenstand for the intention of the online courses to be accessible to a
large number of learners and students that are not reachable by conventional teaching
methods. MOOCs are open, free and are not restricted to location. trsework of the
subject should be patrticipatory, shared with all the people taking the course and should be
easily distributed (Pisutova, 2012). MOOCs are furthermore free to use as a way of obtaining

more inrdepth knowledge of a certain topic. MOOCs offex learner a chance to develop



themselves further from anywhere across the globe through internet. Some courses provided
by MOOC:s include a test at the end of the course and learners receive certificates when they
pass these tests. Even though learnerseytificates for tests, they will not be able to get an
official diploma of a MOOC since none of the platforpreviding MOOCshave officially

been accredited (Werkstudent, n.d.). A MOOC is an ideal tool for learners to review certain
material or for futher developing themselves alongside their current noajob.

MOOCs do not have a long history. The term first appeared in 2008 and was created
by Stephen Downes and George Siemens. In 2011 the first online educational courses were
developed by prosors fromStanford University. In tht same yea”MOOCs became more
popular around the world and the number of online courses increased rapidly (Baturay, 2015).

MOOCs began to become even more popular since 2012, as a result of the
introduction of wellknown online learning platforms such as edX, Coarsed Udacity,
with around 200 onlineoursesThese courses were made available for everyone who had
access to the internet (Ahractadir, Tabaa, & Medourk013).

MOOCs development appeared to go in two different directions: cMOOCs and
XMOOCs.XMOOC:s stands foeXtended Massive Open Online Courses@@®OCs stands
for Connected Massive Open Online CoursedOOCs focus omonnectivity and tries to
achievethis bycreativity, autonomy, social network learning, knowledge creation and
generation, whilkMOOCs are focussed on knowledge duplicatiod are based on
traditional university coursg®isutova, 2012)A difference between @MOOC, compared to
a cMOOC,is that the lecture is delivered by an instructor to the stu@OOCs focus
more on interetion and involve groups of people learning together (Extension Engine, 2019).

To prevent confusiothe umbrella term MOOCs will be used in the rest of this thesis



1.1 Acceptancessues regarding MOOCs

Although this movement seems to be going fast, MOOCs are still in development and
empirical research remaitisin (Castillo, Lee, Zahra, & WagneR015). Some universities are
hesitant to accepl O O C sodrse format. This hesitation has led to discussions about the
future of education and the role MOO®@8! play within education (Gao & Yang, 2015).

Acceptance of a system is an important part of analysing a new technology.
Acceptanceneanghe willingress of people to use a new product or service or to believe a
new ideaCambridge Dictionary, 2019). In this study acceptance can be defined as the
willingness of students to us400OCs

Acceptance studies focus onthe factois at af f e c tusepotasyslere,6 s act u
with behavioural intembn to use as a predictor for actual use. It can be carefully stated that
when people have intentions to use a system, they accept this system. Behaviour intention and
acceptance are thus interlinked.

There are somdifficulties for universities and students to accept MOOCs (Griffiths
Mulhern, Spies, & Chingg015).The firstdifficulty is the content fit because the MOOCs
reflect the priorities of the creator. Not all offered MOOCs are madalbgatorghat give a
course on the same subject. Therefore, there is a difference in content becadaeatwof
the conventional course may have other priorities than the creator of the MOOC. This could
also pose a challenge for te@ucatomwho then might ned to changéis or herexisting
course to fit the online content.

The researchers in Griffiths et al. (2015) asked administrators and faculty members to
describe a goal or problem that might arose through use of the online content of MOOCs. A
criterionfrom facultymemberson the content fit was that students did not yet had the
required level of prior knowledge and quantitative skdl$ollow the MOOCs or the

opposite, that the expected level of expertise was tooAewa. result, a growing numbef o



educatordrave started creating their own MOOC:s that fit their course better than the existing

MOOCs. However, not all instructors have the time and expertise to develop a MOOC.
Another difficulty of the acceptance of MOOC:s is technology integraGuiifiths et

al., 2015). Some MOOC:s are difficult to include into local learning management systems of

universitiespecause of incompatibility between the MOOCs and school technology. As a

result, MOOCs sometimes did not work and even if they did, stsithexck difficulties

accessing the appropriate version of the MOOC. More research is needed to shed light on the

acceptance of MOOCs and the factors that influence this @aroeprocess.

1.2MOOCs and acceptance technology models
A way of examiningp e o pdcceiasice of new technologies is by using technology
acceptance models. Thechnology Acceptance Mod@&lAM) is based on concepts from
social psychology and is a tool to examihe intention of individuals to use new techrgyio
(Kim, Lee, Hwang, & Y002015). Additionally, studenggntention to use MOOCs can be
analysed by using tHénified Theory of Acceptance and Use of TechnofodyAUT) model.
UTAUT is based on concepts of various human behaviour theory models andsent&h
concepts as well as individu#revious researdtes suggested to combine different
hypothesis of different existing models into an adjusted model (Kim et ab).28dwever, it
appears that results reported based on these analyses have digeraphncieswvhich need
to be researched in future studies.

Thefactors that influenced the intentions of Dutch university students to use MOOCs
were analyseh this study The factorsanalysedverea combination from the TAM and
UTAUT modek. Combinedthese modelform the extended UTAUModel. This term, the

extended UTAUT modelyill be used irthe rest othis research.



1.3Introducing current research
Introducing and implementing MOOCSs could lead to a new way of shiafioignation.
Information in the previous sentence refers to obtaining knowledge as well as the
transformation of information into gaininggw competences. MOOCSs, with its enormous
potential, offer a new way of organizitrgditional education (Jacoby, 2018#O0O0OCs only
date back a few years ago and are still in development. The chapter above showed that there
are still difficulties in the acceptance of MOOCs. Although the importahtB800Cs is
clear, there is stilittle research done on university stutler 6 accept ance of MOC
factors that could influence this. This thesis will focus on the potential factors that affect
Dutch university students6 accept dlmeorgof of MOO
AcceptancéTAM) and theUnified Theoryof Acceptance and Use of Technol@gyAUT).

TheTheory of Acceptanamodelis used to explain s behaviour and was first
introduced by Davis in 198(Davis, Bagozzi, & Warshawl989). TAM will be used in this
research to predict and explain uaeceptance of systebased technology. The objective of
TAM is to provide an explanation of the factors of system acceptance. Thesedagtors
general and capable of explaining user behaviour across a wide rangeustecdmputing
technologies and uspopulation (Davis et al., 1989).

TheUnified Theory of Acceptance and Use of Technatoggtelis used to explain
technology behaviour and acceptance. UTAUT is used in this research to predict and explain
user acceptance of MOOCs. Both the TAM and th&UT model describe and explain the

acceptance of a technology (CarlssBGarlsson, Hyvonen, Puhakainen, & Wald2006).



1.4 Focus of this research

It appears that there are some difficulties with the acceptarMassiive Open Online

Coursessuch agontent fit and technology integration (Griffiths et al., 20115k interesting

to look at why this implementation of MOOCs seem to have hurtiteanalyse this

implementationit is necessary thgure out the underlying factors that influenkBDOCs
acceptanceMOOCs acceptance can be analysed by stu
terms are used in this thesis when explaining MOOCs accepidmceurrent focus on

MOOCs presents an opportunity for researchefgtoe out which factors lead to MOOGs
acceptanc€Zheng Rosson, Shih, & Carrol015. According to theesearctof Zheng et al.

(2015), a quantitative study with a more varied and larger population would be a useful tool of
researching thacceptance f MOOCs. A deeper understanding
by studying the underlying factors that influeMd®OCs acceptancé&his deep
understanding of usersd needs is critical fo

2015) This leads to the following research question:

fiTo whatexter do thecombinedJTAUT and TAMmodelsexplainDutch university

studentdintention to uséMOOCs?i

The combined UTAUT and TAM models consists o
intention to use MOOCand thus acceptance of MOQU%at is why the following sub

guestions are formulated:

A)What potenti al f a c tntentich towswMOO@s? af f ect st ude
(2) Will performance expectanend effort expectanapfluence attitude towards use of
MOOCs?
(3) Will attitude towards use of MOOCs influence behavioural intention to use MOOCs?
(4) Will social influenceand facilitating conditions influendeehavioural intention to use
MOOCs?



To answer the research question andausstions, a quantitative research design is applied.

A quantitative design (survey method) was chosen because data cdhectelirveys lead

to quantitative, factual and descriptive data that can be used when comparing variables (Stork,
2017; Vaus, 2002)he survey method can help predict and understand a phenomenon at

large (Stork, 2017; Swanborn, 201BY conducting aurvey,it was also possible to involve

many respondents and in this way the representativeness of the study sncrease

1.5Research purpose

The scientific merit and objective of this research is to find out to which extent factors of the
extended UTAUT model influens¢he acceptance of MOOCSs by university students. This
research strives to fill the gap in current scientific knowledge regarding the possible factors
that influence the acceptance of MOOCSs since little research has been done on the acceptance
of MOOCs. Evea more specificallylittle to no research has been done onaitmepance of
MOOCsby Dutch university students. The main goal of this research is to increase
understanding in the acceptance of MOOCs by studEhis researcshows societal

relevance sice it is about innovation of educatidrhis thesis aims to shed new light on the
future of (online) education and hopes to provide a solution to educators and universities on
how to successfully implemeMOOCs MOOCs may expand or enhance teaching presfi

such as providing students with better and more varied teaching, compared to the traditional
teaching practices offered by individual instructors, which is more limited. MOOCs could
also increase interests of students to pursue higher educatiorebygéccess to good

teaching methods and interesting subjects.



1.6 Research outline

The rest of the thesis organized as follows. The theoretical framework is reviewed in

chapter 2 andonsists of a literature review and a research maddhe literature review will

offer a short overview of MOOCs, TAM and UTAUT. Section 3 consists of the methodology

and rese@h design and section 4 presents the most relevant findings obtained from this

thesis. These results are discussed in Section 5. Section 5 also draws conclusions, summarizes
the contributions of this study and outlines research limitations and suggéstitutsre

research.



2. Theoretical framework

The theoretical framework consists of two parts. The fiiast concernghe literature review

where previous research on the topic of Massive Open Online Courses (MOOCSs) will be
evaluated and an explanation of technology acceptance models will be given. The second part
of the theoretical framework consiststbé research madl The researcimodel might be a

solution to the gap in the knowledge about the acceptance of MOOCSs, which this research

attemps to fill.

2.1 Literature review

Massive Open Online Cours@dOOCSs) are the logical next step in open, onédeacation.

Online education emphasizes the way that resources and tools can improve the quality of
education. Open online education platforms, such as Coursera and edX, provide technological
innovations in the form of interactive videos. These videos alducators to present

MOOC:s to a large number of students. The use of MOOCs allows students to receive their
education without having to be physically present and without having to pay a large amount

of money. Students are able to overcome physical aaddial barriers with the use of

MOOCs. Students will also have the ability to pursue their own learning goals. It comes as no
surprise that the advantages of MOOCs are of great interest to educators and technology
researchers, since MOOCs could be theréutd online education (Zheng et al., 2015).

MOOCs differ from traditional courses on four characteristics, namely autonomy,
diversity, openness and interactivity. When MOOCs scored high on all four of the
characteristics st uhigh mnthisway,phe limgatianstlataret o | ear n
normally associated with an online course, such as the lack of structure, support and
moderation are exceeded (Macknégak, & Williams, 2010).

An important part of online education and MOOC:s is the acceptatese new
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technologies. The first stage of the acceptance process starts when people are confronted with
a new technology. In this stage they will go through a process of gathering information about
the new technology. Next, people will test the tetbgy and decide whether it offers a

worthily improvementlt takes time and energy for people to add a new technology to their
range of knowledge and skills (Rogers, 1995).

Theacceptancef online education by universities going slow. Universitieare
faced with difficulties such as resistance, whittey have to overcome befdieycan
acceptinew technologiegGriffiths etal., 20158) Thi s can be partly expl
diffusion of technological innovation model (1995). The results fromrttodel show that
universities, and people in general, are relatively slow in adopting technological innovations
(seeAppendix1).

Although theacceptancerocess of online education is quite slow, there are several
ways universities have accepted MOOSsme universities actively develop MOOCs
themselves and may therefdre calledoroducers while other universities use MOOCs that
are developed by other institutions. These institutions are calteimersAnother form of
acceptancef MOOC:s is the waitindsee approach, where universities wait before getting
involved with MOOCs. Some univ&ties do not want to engage with MOOCs at all or do not
have the support from faculty members to develop or implement them (Hollands & Tirthali,
2014).

There are several reasons for universities to use MOOCs (Allen & Seaman, 2014). It
appears that, dhe 140 MOOGoffering institutions, the main reasons for using MOOCs are:
institutionds visibility (27%), i ncrease of
(18%) and providing flexible learning opportunities (17%). Faculty members also ieéntifi
other benefits of students using MOOCs (Griffiths et al., 2015). These benefits are:

replacement of lectures, augmenting or replacing of secondary materials, filling gaps in
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expertise, exposing students to other styles of teaching and class discasslons,
reinforcement of key skills such as critical thinking.
The abovementioned advantages have create
interest in MOOCs. Dutch universities have started developing their own MOOC:s. In
February 2013 the first Dutch matMOOC by the University of Amsterdam (UvA) was
introduced in the NetherlandBhis course is taught in English andigilable to students all
over the world. Th@U Delft also developed a MOOC with a focus on primary education.
Other universities in The Netherlands have also shown interest in MOOCSs. This indicates that
MOOC:s are slowly growing in importance in Dutch educational programs and will therefore

play a bgger role in educational programs in the future (Mediawijsheid, n.d.).

2.1.1 MOOCs and Technology Acceptance Models

Some research inspirations of this study are drawn from existing theories that examine the
acceptance of new technologies andabeeptaceof innovations. Thacceptancef
innovations has been a common research topic for many years. A technology acceptance
mo d e | i's needed to find dititudsahdanentonsousehat i nf
MOOCs (Wu & Chen, 2017).

TheTechnolgy Acceptance ModéI'AM) is one of the most widely used and
accepted models in researching éliceeptancef innovations (JeyaraRottman, & Lacity,
2006; Gao & Yang, 2015). The model consists of a theoretical basis that underlies two key
beliefs:perceived usefulnegBU) andperceived ease of ugeEOU). These two beliefs are
f ol | o we dattihuges, intenteomsandactual system acceptance beioav, as can be

seen inFigurel.
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Perceived
Usefulness
(L) 4

Behavioral
Intention to
Use (BI)

Attitude
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Using (A)

Actual
System Use

External
Variables

Perceived
Ease of Use

(E)

Figure 1. Theory of Acceptance Model (Davis et al., 1989).

TAM was built on theTheory of Reasoned ActighRA). The TRA has its roots in
social psychology and states that behaviour is explaingddy pHeledasiralintention
attitudes, subjective normsandbeliefs(Aharony & Barllan, 2016; Fishbein & Ajzen, 1975).
Social cognitive theory (Bandura, 197hd innovation diffusion theory (Rogers, 1995) are
both theories that have influenced these acceptance miNé&tsto TRA, TAM also
compares favourably with theheory of Planned behavio(ifPB) (Venkatesh & Davis,
2000). The TPB adds a measurgefceived controlo the base model of the TRA. In this
way t he TetBnd thedbreains di behaviour covered by the TRA to behaviours that
are not totally u(Bpmrksr& Shepherd,r139? p.888). contr ol 0o
TAM has some limitations, theseeagxtensibility and explanation power (Benbasat &
Barki, 2007).That is why thédecomposed theory of planned behavi@ifPB) was formed.
The DTPB modeis a combination of the TAM and TPB models and has better explanation
power (Taylor & Todd, 1995Another modeltasktechnology fi{TTF), explains how
technology leads to performance impacts and highlights the importance of a fit between task
and technology (Goodhue & Thompson, 1995). An extension to this modellis¢cheology
to-Performance ChaiTPC) model, which is a comprehensive model of a linkage between

the insights of both user attitudes as predictors of utilization andeelskology fit as a
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predictor of performance.

A logical sequence to this is tirgegrated TAM and TFRodel, which isan
extension to the TAM model with some TTF constructs. The variable attitude from the TAM
model is combined with the variable fit from the TTF model and together provide a better
explanation ofnformation technologyiT) utilization (Dishaw & Strong, 199). Using the
TAM modelwith additional variables to create a stronger mege already suggested by
other researche(§&aq Krogstie, & Siau2011; Gao & Yang, 2015; Legrilmgham, &
Collerette 2003).Another model that extends the TAM model is éixéended technology
acceptance modéTAM2). The TAM model is extended by the collected influence of social
influence prosses as well as cognitive instrumental processes on perceived usefulness. TAM2
expandghe TAM model with five factors influencing perceived usefulness and two
moderating factors, which are experience and voluntariness.

It is no surprise that researchers try to enhance the TAM model, sented factors
of the TAM model ¢ s e per@eivedusefulnesandperceived ease of usenly explain 30 to
40% of the variance behaviouralintentionto use a technology (Mendqadak, &
Williams, 2017; Venkatesh & Davis, 2000). The TAM model has also been criticised by Lee
Kozar and Larse(2003) for focusing mainly on personal factors without regarding social
influence.

A responsdo these criticisms was the propogédified Theory of Acceptance and
Use of Technologf TAUT) model (Mendozat al.,2017; VenkatestMorris, Davis, &
Davis, 2003). This model explain®% oftechnologyacceptancsuccess (Schaper & Pervan,
2007). The UTAUT model has become the leading model of IT and software acceptance
(Wrycza Marcinkowski, & Gajda2017). The UTAUT model by Venkateshal. 003)
addresse both the personal and social factors for explaining technology acceptance (Mendoza

et al., 2017). UTAUT research is mostly focused deaening, such as educational webcast
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acceptancé€Giannakos & Vlamos, 2011), as well as mobile lear@ioceptancéPrieto,
Miguelanez, & GarcidPenalvo2 0 1 4 ) . Most models that explore
acceptance behaviours are derived from innovation theory, sociology, computer utilization
and psychology. Some examples of the most representative modelscuation dffusion
theory(IDT) andsocial cognitive theorySCT). However, they fail to provide complete
explanation of technology acceptance behaviours. A solution to this is the UTAUT model,
which offers a more comprehensive exploration.

The UTAUT model is an integrative theory that explores the dimensiondfiett a
user$behaviouralintention(Venkatesh et al., 2003). The UTAUT model consists of four
core variablesperformance expectanggffort expectancgysocial influenceandfacilitation
conditions as can be seen ligure2. These four variables have beslidated in previous
research (ImHong, & Kang,2011), which showed that the UTAUT is atabieframework
for critically reviewing findings of previous research in the field of MO&Ceptance
(Mendoza et al., 2017). The model also consists of four control variables: gender, age,
experience, andoluntariness of us@gm et al, 2011). These four ctnol variables are used to
provide a better understanding of the compl e
(Carlssoret al, 2006).

A more elaborate description of each acceptance model or theory can be found in
Appendix 1. A summary of the charadstics, advantages, disadvantages and the origin of

each model are put together in a Table that can be found in Appendix 2.
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Figure2. UTAUT Model (Im et al., 2011)

2.1.2 The extended UTAUT model

This study aims to anal yse sTechnblegybfsd accept a
Acceptance mod€TAM) and theUnified Theory of Acceptance and Use of Technology
model(UTAUT). The combination of these two models will be referred to as the extended
UTAUT model(Figure 4)

From the analyses the previous chapter it appears that TAM and UTAUT are the
most frequently used theory acceptance models. Wbeyparngthe TAM and UTAUT
modelsit appearghat there are a lot of similarities between thalats, as can be seen in
Figure 3. The UTAUT model was constructed by extracting 3 variables that influence
behavioural intention to usd variable that influences action, and 4 moderating variables that
mediate the effects of the process. The TAM model eastructed by two independent

variables that both influenegtitudeandbehaviour intentionSome variables are similar in
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meaning with the variables of the TAMiIm et al., 2015)As can be seen in figure 3,
perceived usefulnesd the TAM model is snilar to performance expectancoy the UTAUT
model.Perceived ease of uséthe TAM modelis similar in meaning teffort expectancgf
the UTAUT model Intention to usendactual useare also both similar concepts in both
models. The TAM model has one other (moderating) variable, whistiiisde. The UTAUT
model has two other independent variables, whicls@c@l influenceandfacilitating

conditions.

[ TAM

PU

(Perceived
Usefulness) U
<At:Ede‘| — (Intention —> Actual Use
. PEOU ) Yo Usa)

(Perceived
£ase of Use)

PE
(Performance
Expectancy)

EE
(Effort
Expectancy)

Imu
(Intention > Actual Use
SI To Use)
(Social
Influence)

A UTAUT

(Facilitating
Conditions)

Figure 3. Comparison betweethe TAM and UTAUT models

The variableperformance expectan©f UTAUT corresponds with theariableperceiveduse
of TAM. Performance expectansyands for the degree to whichiadividual believes that
using the system will increases or hemperformanceEffort expectancis comparabléo the
perceived ease of ugé the TAM model Effort expectancgtands for the degree of ease
associated with the use of the new technalddpe other two variablespcial influenceand

facilitating conditionsof the UTAUT modeldiffer from the TAM model. Nevertheless, they
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are valuable variables for examining MO@Cs a ¢ ¢ eSpdabkinfluerces the degree to

which an individual believes that people important to the individual want them to use the new
systemFacilitating conditionsare the degree to which an individual believes that
organizational and technical infrastructures exist in a@support the use of the new
technology (JenLu, & Liu, 2009).

Previous research found that soooatrolvariables (1) gender(2) age,(3)
experience an#) voluntariness of usdnad an influence on tteeceptancef new
technologiesas can be seém Figure 2 Thesecontrolvariables were also analysed if they
were usable for the UTAUT model and it appeared that experience, gender and age had an
effect on the acceptance of MOOQ@®, Kim, & Han, 2008).According to Venkatesh et al.,
(2003) these foucontrolvariables had mediating effects on the relationships between the
influences of each variable of the UTAUT model.

Although the TAM and UTAUT models are appropriate models to analyse technology
acceptance, there are some implications for further resdarginevious researclonly a few
studies have verification on UTAUT, and its appropriateness still need further research and
confirmation of its significance and effect (Jen et al., 2008¢. UTAUT model was
developed in order to analyse and expiineptancef new technologieOther sudies
could analyse the acceptance of new technologies with the use of the UTAUT model
(Carlsson et al., 2006). Rherresearch should also be conducted with laggeups of
respondentto verify the research model of TAM (Gao & Yang, 2015).

The abovementioned commest®owthat the UTAUT and TAM models need more
verification, especially when combining the two models in order to test MOOCs c c e pt anc e

This combned model will be discussed further in the Research Model chapter.
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2.2 Research Model

The research model is based on the analyses of various models of teclacokgancas
can be seen ithe previous chapter as well asAippendix 2 Partly kased on these analyses
was chosen to ugke Unified Theory of Acceptance and Use of Techndld@AauUT)
(Venkatesh et al., 2003) in combination with Trechnology of Acceptanoeodel (TAM)
(Davis, 1986). Thesmodelscan be viewed ifrigurel andFigure2 respectivelyPrevious
researchndicatest h a t combimationfof many different existing netlinto an adjusted
model i s appr o(imetalt, 2015fpa2). a st udyo

Thevariablesof the TAM and UTAUT models were most frequently used in studies
that looked at thacceptancand intention of people to use new technologies. The UTAUT
modelhas therefore been used as basic framework of the research model with the construct
Attitude bwards use of technologylded from the TAM model (séegure3). This variable
Attitude towards usefdechnologyis a powerful predictor ahe construcbehavioural
intentionaccording to previous researCfeo & Zhou, 2014).

UTAUT and TAM are similar to one another and can therefore besisedtaneously
in a new modelThis combination of both modelgas already made in previous research
(Kim et al.,2015) These similarities are as followBerformance expectanoy the UTAUT
model is similar tdPerceived Usef the TAM modelPerformance expectansyandsfor the
degree to which an individual believes that using the system will increase their peréerm
Effort expectancef the UTAUT is comparable with tHeerceived ease of uséthe TAM
model.Effort expectancgtands for the degree of ease associated with the use of the system
(Jen et al., 2009). These similaritefsthese two modelsan be seen iRigure 3

The following variables were used in this study. The independent variables are
performance expectan¢iE), effort expectancyEE) andsocial influencgSl) andfacilitating

conditions(FC). The moderating variable Attitudetowards use oMOOCSs The dependent
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variableis behaviouralintentionto use MOOCsThe control variables are age, gender,
experience of onlineoursesand MOOCSs angoluntariness of use

In the original UTAUT and TAM models, actual use was beainglysed. However, in
previous research it appeared to be difficult to analyse actual actions, e.g. the actual use of a
technology (Kim et al., 2015; Venkatesh et al., 20B8)thermore,he variable actual use
from the TAM and the UTAUT model could not lanalysed because the questionnaire did
not include questions regarding the actual use variable (Kim et al., ZBH6)wvas the reason
why was decided to test thehavioural intention to use MOOG@sstead of actual use.

Facilitating conditionsin the UTAUT model has a relation witdlttual usejn the
extended UTAUT model the relation betwdadailitating conditionsandbehavioural
intentionwill be analysedsince actual use will not be part of the analy§gker studies have
hypahesized that FC has an influence on behavioural intention to use that is similar to that of
the other independent variables (Kim et al., 2015; Heselmans et al. [0k et al., 2008)
This means that FC could haasimilar effect on behaviour intenti@ssocial influence.

This leads to théollowing research model which can be viewed belowigure4.

| H1 |
Performance *
Expectancy
Attitude towards | H3 | +
using technology | Ez=d) l
Effort Expectancy II H2 ll + +
Behaviour
Intention
+ T A
Social Influence | H4 ]

Facilitating
Conditions

8

Figure 4. Extended UTAUT model
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2.2.1 Hypotheses

This chapter discusses the hypotheses that have been derived from the literature review.
Analysing the relationship between the variables in the extended UTAUT model lead to
several hypotheses, which can be found in the research ofdtielprevious chagpt (Figure

3).

2.2.1.1 Performance expectancy and effort expectanegtitude towards use of MOOCs

The UTAUT model suggests tha¢rformance expectan€?E) andeffort expectancyHE)
positively influence attitude (Venkatesh et al., 2003). The concepts of the TAM model
perceived ease of ugeEOU) andoerceived uséPU) are also expected to have a positive
influence on attitude (Davis, 1989). PE and EE in the UTAUT model are simtla to
concepts PEOU and PU in the TAM model (Kim et al., 20RBjceived usefulnessflects
peopl esd beliefs of whether using a particul
(Davis et al., 1989), the same definition countgpenformance expectap¢Venkatesh et al.,
2003). Theperceived usefulness performance expectanof MOOCs can be described as
fithe extent to which a person believes that MOOCSs can be a driving force towards achieving
learningg o a (Wa1 & Chen, 2017, p. 223Rerceived usefulness a construct that has
repeatedly been revealed to positively influence attitude (Kim et al., 2@&34&ieh, &
Chen,2013; Wu & Chen, 2017).
Perceived ease of uséthe TAM model, similar t@ffort expectancgf the UTAUT
model, has in the context of MOOCs been definefl Ies extent to which a person believes
that using MOOCs will be free of efforfWu & Chen, 2017, p. 223An example okffort
expectancys the ease of acquiring skills using MOOCs. Previous studies found evidence that
perceived easeofupeo s i t i vel y i nf |l uen SéddKim200;Kinetat t i t u

al., 2015).The following hypotheses are therefgperformance expectan¢yE) andeffort
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expectancyEE) from the UTAUT model, similar to the variabREOUandPU from the

TAM model, have a positive effect attitude

H1. Performance expectanayill positively irfluence attitudéowards use of MOOCs

H2. Effort expectancwill positively influence attitude®wards use of MOOCs

2.2.1.2Attitude towards use of MOOGs behavioural intention to use MOOCs

The variableattitudethat was suggested by the TAM model will be used in this model and it

was expected that attitude wohehadouralaterdiona posi
to use MOOC¢$Kim et al., 2015). The relation betweattitude towards use of MOG@nd

behavioural intentiontouse MOOGsas iits origin in Atauwde sé6 TAM
towards use of MOOGC&ands for the extent to which an individual has positive or negative
feelings towards MOOCs (Wu & Chen, 201Bghavioural intention to use MOOGsthe

perceived likelihood of students that they will act in a certain way (Speaking of Health, 2002

In the context of MOOCs, this means that students will accept and use MOOCs when

studying. Attitude seems to be a powerful predictor of behaviour inteotiosetechnology

(Teo & Zhou, 2014). Previous research showed a significant effect of attitude on behaviour
intention(Kim et al., 2015; Wu & Chen, 2017). Consequently, the following hypothesis can

be made:

H3. Attitude towards use of MOOQ@sl| positively influencéoehavioural intention to

use MOOG

2.2.1.3 Facilitating conditions and social influence on behaaittention to use MOOCs

Social influencandfacilitating conditionsare variables from the UTAUT model and seem to

have an influencen behaviouralintention to use MOOCSocial influences the degree that
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students feel that important others believé thay should use the new system (MOOCSs)
(Venkatesh et al, 2003). An examplesotial influences peer pressuré&acilitating
conditions,in the context of MOOCsar e studentsdé beliefs that
infrastructure exists ooampus to support the use of MOO®Ba example of dacilitating
conditionis the technical suppooffered by a university for MOOCs.

In previous researctocial influenceappeared to have a significant effect on
behavioural intention tose(Chang Hwang, Hung, & Li,2007; Imet al, 2011,
Kijsanayoting Pannarunothai, & Speedi2009; Venkatesh & Davis, 2000ih previous
research was found thigcilitating conditionsdid not have a significant effect tehavioural
intention(Birch & Irvine, 2009; Venkatesh et al., 2003). However, in a recent study by Kim et
al. (2015)Facilitating Conditionsdid appear to have significanteffect onbehavioural
intention Since this study analyses the same model (the extended UTAUT moHlet) at
al. (2015), anhypothess is formedhat FC will positively influencéehavioural intentionThe

following hypotheses were formulated based on the previously mentioned information:

H4. Social influence willpositively influencédehavioural intention taise MOOCs
H5. Facilitating conditions willpositively influencéehavioural intentiorto use

MOOCs

2.2.1.4 Control variables

The UTAUT model suggests that four control variap{é@¥gender(2) age,(3) experience

with MOOCs and4) voluntariness of usenediate effects of the acceptance process (Kim et
al., 2015; Venkatesh et al., 2003). The varia@xperience with online coursesms added to

the existing control variables in this study and was thegedtsoconsideredvhen analysing

the extended UTAUT moderlhe control variables play an important part within this study

because they can affect the results and are theiostderedvhen conducting the analyses.

ar



23

3. Methodology

This chapter focusses ¢he chosen research method and discusses the arcagdested in
order to be able to answer the hypotheses. This chapter contains the research method, data
collection, reliability and validity, measures, research ethics and data analyses of this study.
This study aimstoexplaibut ¢ h uni v e ntentioh o ustMOQGE analyss@thei

combined UTAUT and TAM modelekxtended UTAUT modél

3.1Researcimethod
The aim of this study was to discover the degree to which the extended UTAUT model
i nfl uenced Dut c hntentionitovusdviassiveé QpensOnlineCGourdes 6
(MOOCs) by conducting a questionnaire. A quantitative design (survey method) was used to
identify and verify the factors affecting the acceptance of MOOCSs. There are various reasons
why a survey method was chosen in this study. The first is that data collected from surveys
lead to quantitative, factual and descriptive data that can be used¢worhparing variables
(Stork, 2017; Vaus, 2002). The survey method can help predict and underptamemenon
at large(Stork, 2017; Swanborn, 2013).quantitative study with a more varied and larger
population was also a useful tool for researching MGDC a ¢ ¢ €Zhengat a.e2015).

The evidence presented in this section justified the use of the survey method as this
study wanted to quantitatively understand and predict the effect of several factors on the

acceptance of MOOCs. This study testedtiwbethe extended UTAUT model is a good

measurement model for explaining Dutch unive
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3.2Data collection
The new acceptance technology addressed in this study are MOOCs. Dutch university
students were the focus of this study, since
MOOCs. Theespondentsf this study had to be students that studied at a Duiglensity at
the time the survey was distributed. The students did not need to have experience with
MOOC:s since the aim of this study was to find out if students were willing to accept MOOCs.
The control variable experience with MOOCs was therefore addibe tjuestionnaire. This
made it possible to conduct an analysis whet
their | evel of acceptance towards MOOCs. Stu
valuable insight into their intentions to use MOOC:s.

Data were collected by a survey via Qualtrics, which is a survey program available for
members of the Radboud Universi8ince respondents only needed to meet the requirement
of being a Dutch university studetiiey were randomlyselectedand a conveniermc
sampling was used. The convenience sampling method does not consciously take
representativeness into account and thus by choosing this technique it was accepted that the
sample would not be fully representatifée survey was distributed by postingrlio the
guestionnaire on several social media platfoviaghe personal network of the researcher
(Linked-In, Facebook, Instagram and WhatsApp) in order to get a high response rate.
Students were invited through the means of messages on social nptigcipate in the
study. The questionnaire was formed based on the questions/statements of the UTAUT model
that were derived from Venkatesh et al. (2003). An example of such a statemast/item
would find MOOCs useful in my stud®dll statements of the extended UTAUT model can be
found inAppendix3. Likert-scales were used for respondents to specify their level of
agreement or disagreement for the series of statements formulated in the quest{ibnnaire

totally disagree, 5= totigi agree)



25

Some survey questions had been altered to better fit the population study of this
research. Question 4 of the variable performance expectancy was oridirialise the
system| will increase my chances of getting araise Si n c e inswasi rbtdongeta 6 a
raise but to pass their course, this question was changetf intse MOOCSs, | will increase
my chances of passing the courSenilar to this, the following question of the variable
Attitude toward using technologyrhe system mak@grk more interestingvas changed
into: MOOCs make studying more interesting.

The survey was originally in English but was translated into Dutch. The full Dutch
survey can be found i\ppendix4. The questionnaire was prested by two people before it
was distributed to make sure there were no unclarities in terms of grammar, spelling and
comprehensibility. After the priest several adjustments wenade and the questionnaire
was distributed.

After distributing the surveys and obtaining the infotiorafrom them, the invalid
guestionnaires were deleted from the datélskt). These invalid questionnaires included
incomplete answerd.05) or respondents who did not meet the criteria of being a Dutch
university student (9). After deletion of the inidatjuestionnaires, 305 valid questionnaires
remained suitable for analysé®espondentalsoreceived questions regarding their
demographic information (gender, age, university, major) as well as questions regarding their

experience with MOOCS and onlinewrses.

3.3 Reliability and validity

Il nternal consistent reliability was tested b
reliability that was wused in this study. Cro
which different test items, that examined the same construct, pdinsear results.

Construct validity was also tested. Validity refers to how wehl@able measurehat it is
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supposed to measure. The construct validity was measured by examining the convergent and
discriminant validity inPartial Least Square@LS), which will be further elaborated on in
the Result section

The UTAUT variablesof Venkatesh et al. (2003) in previous research appear to be
reliabl e (Gadansaccémabléconvergent ahd discriminant validity (Wang &
Yang, 2005)Four types of analyses were conducted to analyse the validity and reliability of
the reflective measurement model in PIL8ese types of analyses w¢ig construct
reliability, (2) indicator reliability,(3) convergence validity an@) discriminant validty.

Further elaboration on these analyses can be found in the Result.section

3.4Research ethics
The objective of this research was to analyse the effect of several factors on the acceptance of
MOOCs by Dutch university students. To analyse éffisct a questionnaire was conducted.
The current research was conducted with regard to the principles of research ethics of APA
(Smith, 2003) |Such as informedonsent rules, which was done properly by informing the
individuals of their voluntarily partipating in the research and telling them that their
participation benefits academic research. The respondents were also informed of the purpose
of the research and the expected duratiebQ(mnin). If the respondents had aqyestions,
they were able toantact this studies researcher. Next to this, confidentiality and privacy were
respected. This means that respondents rights to confidentiality and privacy were uphold. An
example is when respondents felt uncomfortable during the questionnaire questyons th
could stop at any time (Smith, 2003).

The questionnaire was distributed via social meRéespondentsrst read a short
introduction to the survey which informed them that their data would be used for academic

purposes. The introduction also explaitieel aim of the study and that they were able to
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withdraw from the research at any tinkespondents par ti ci pati on was
completely voluntaryFurthermore, the data was treated with confidentiality to secure the

privacy of the respondents.

3.5 Measures
All variables were of (Qquagmetric measurement level, except for the five control variables
which were transformed into dummy variables.-Adnt Likert scale (1 = totally disagree, 5
= totally agree) was used for all (quawsietric latentvariables.

All variablesof the research model have a specific family code Regormance
expectancy which were further divided into several answer categoriesiJsigg MOOCs
increases my productivifAppendix3). The latenvariablesalong withtheir definitionare

presentedn Tablel.

Table 1. Operationalization of the Research Model

Factor Definition

Performance expectartty  fiThe degree to which an individual believes that using the
system will help him or her to attain gains in job*
per f or nMankateghcet al, 2003, p.477). *In this study:
study performance

Effort expectancy iThe degree of ease associ a
(Venkatesh et al., 2003, p.450)

Social influenck fiThe degree to which an individual perceittest important
ot hers believe he or sVenkatesh
et al., 2003, p.4750)

Facilitating condition$ AThe degree to which an individual believes that an

organizational and technical infrastructure exists to support
use of the systeo Vefkatesh et al., 2003, p.452)

andc
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Attitude towards use of AThe degree to which an individual perceives a positive or

MOOCS$ negative feel i n®ué&E€Herg 20&7dp. t «
224)

Experience fiPrior use/experience witllOOCs (Evers, 2014, p. 3;
Venkatesh et al., 2003)

Voluntariness of use fiThe extent to which potential adopters perceive the accep!
decision to RAgarwal&Prasad 1987, p5H4

Behavioural intentiontouse i/A per sonds perceived | i kel

MOOCs he or she will eng@peakngal a

Health, 2002, p.31)

Notes aDirect relationship tattitude towards use of MOOCs
®Direct relationship tdehavioural intention to uSdOOCs

®Moderating effect

The dependent variable of this studypehaviouralintention to use MOOCand is shown in
Tablel. The four independent variables Berformance expectandgffort expectangy
Social influenceindFacilitating conditionsand can also be seenTiablel. Attitude towards
use of MOOCss a moderating variable. These variables, along with their existing item
scales, were derived from the UTAUT model by Venkatesh et al. (2003).

For the survey tools, the UTAUT model and a part of the TAM model were integrated.
A questionnaire was created to analyse the factors that influancegtanceNext, 22
guestions from the UTAUT questionnaire were extracted (4 PE questions, 4 EE qu8stions
ATT questions, 4 Sl questions, 4 FC questions, and 3 questigaisiingbehavioural
intention to use MOOGQgVenkatesh et al., 2003). A question regarding the experience of
MOOCs, another regarding the onliceurseexperience, three questions regagdihe
voluntariness of useand some demographic questions (gender, age, university and major)

were also added to the questionnaire. The final questionnaire edmsi82 questions.
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3.6 Data analyses

The data was analysed by first usexgloratory factor analysg&FA) and therpartial least
squareqPLS) modelling. It can be difficult to understand a large dataset without tools that
assist in simplifying and summarising that data (OshlyanSkyrns,& Thimbleby, 2007).

The best way to simplify data is by using Factor Analysif.act or anal ysi s s

mi

matrix of correlations i nt ®shiyanskegeta.a2807,lpy ¢ o mp

84). These factors are the summary of the relatiggsshetween sets of variables.

Items measuring each individuariableshould group together on factors and show
that they measure a particular aspect of technology acceptance (Klide(Oabhlyansky et
al., 2007). The rules of thumb according to faetoalysis is that the factors selected should
either have an ei genyv alpareenagefshodld be around@dIife o r
this is the case, the variables are considered to have a significant influence on the factor.

Both exploratory as confirmative factor analyses were used in this study. Exploratory
factor analysewereconducted in SPSS to identify theustiure of the variables. Since the
statements in the questionnaire were translated into Dutch it was usdfatiotbem again
with an exploratory factor analysis. Confirmatory factor analgsepart of PLS andcould be
used since the variables were derived from preuviessarch anave been previously
validated. CFA is used to make sure that the variabldgisample from the current study
load onto the factors the same way they did in the original research. The results of both the
EFA and the CFA can be found in tResuls section.

Next, Partial Least Square@LS)modelling was used to find relationstlween the
independent variables, the moderating variable and the dependent variable. The software
ADANCO was used for the statistical analyses of the questionnaire since this is an approach
to variancebasedStructural Equation ModellingSEM). PLS is anlgernative technique for

Structural Equation ModellingSEM). The PLS model consists of a structural part, which

t
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shows the relationships between the latent variables. The PLS model consists of a

measurement componead well which reflects how the latemariables are related to their

indicators. PLS also contains a third component, the weight relations, which are used to

estimate case values for latent variables (Haenlein & Kaplan, 2004). PLS was used to analyse
the data and compute the reliability andidity of the extended UTAUT modefariables

PLS was an appropriate analysis tool to anal

contains multiple latent variables.
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4. Results

The analyses in this chapter are based on the resultegpbmatory factor analysis as well
as a partial least squares analysis. The first part of this chapter consists of a univariate analysis
of the data, followed by the results of the exploratory factor analysis and ends with the results

of the partial leassquares modelling.

4.1 Univariate Analysis
A survey was held among 419 Dutch University
acceptance of MOOCs. Missing and incorrect data, such as incorrect answers related to type
of university (9) andncomplete questionnaires (105), were deleted from the data set. As a
result of the data gathering and the validation process, 305 complete questionnaires were
collected.

The variablevoluntariness of useontained an item (VoU3) whose polarity needed to
be reversed. Among the three items, this was the only one that was positively formulated and
therefore needed its polarity to be reversed. The reversed item received the name VoU3Rev.
All items of Voluntariness of usare now negatively coded. No variablesl missing values
andall frequency distributions looked plausilfgeeAppendix §. The age of respondents
ranged from 18 to 2M = 21.75 andSD = of 2.2§ as this study focussed on studeMsre
women (75.%) participated than men (2443, and asmall group (.%) belonged to the
category other (neither man nor woman).

A total of 155 Bachelor and 150 Master students participated in this study. Most of the
students studied at Wageningen University (40%) and Radboud Universit§of28s5can be
seen inAppendix 5 The largest group majored in Health and Environment studies (25.6%),
followed by Business studies (18.4%). Anovervew st u d e cah lseiewadin or s

Figureb.



32

H Business studies

W Medicne studies

.Language studies
Communication studies

[Health and Environment studies

[ Biclogy studies

[Psychology studies

M Law studies

[ Other studies

Figure5.St udent s6 maj or

The majority of theespondents had experience doing online courses%y0oshers did not
have experience doing online courses (2§.and some were not sure if they had experience
doing online courses (3@. There is a difference between doing online courses and MOOC:s.
AMOOC course is defined by Had goursedasrliean ( 2019,
interactive textbook, featuring precorded videos, quizzes, and projexihis definition
shows that MOOCs provide more than just online courses, so a distinctionméted&o is
made A small group of students had experience with MOOCs #2)L..@hile the majority did
not have experience or did not know if they had experience with MOOC&4)/8.7

A 5-point Likert scale was used to analysduntariness of usgM = 4.08,SD=.71)
These results show that that most respondaetable tavoluntarily do a MOOGandit was

not obligatory in their university.

4.2 Exploratory factor analyses

Multiple exploratory factor analyses were conducted in SPSS to measure the validity of the
variables. The KMO anB a r t tesstot sphericityere performed to check if thactor

analyses could be conducted. The results of the KMO tests were betaé@@r00777, which
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is greater than the threshold.6f and BattettCs test of sphericity should be significant, which
was the case witp< 0.001.

An exploratory factor analysis was performed for each variable. The results showed
that most of the latentaviables contained itenabove the threshold of .20 after extraction.
However, an item (FC4) of the latent variabkilitating Conditionswvas .17, which is below
the threshold of .20 and was therefore deleted from the varfsitde.the deletion of FCAll

variables wergood enough to go through the PLS analysis.

4.3 Partial Least-Squares- Modelling

4.3.1 Ensuring requirements

The extended UTAUT model was the subject of an overall nassglssmenthe software
program ADANCO was used to conduct fiaatial least square$PLS) modellingPLS
modelling was conducted in order to analyse the factors that had an effect on the acceptance
of MOOC:s.

In order to perform a PLS two datequiremerg had to be mefThese are (1) a
sufficient sample and (2) some data requirements. According to the rule of thsambple
size should b&0times the number of maximum arrowheads pointing on a latent variable
(Hair, Hult, Ringle, & Sarstedt,®.3). As shown in the measurement model (Figure 6), the
largestnumberof arrowheads is 8 and these arrowheads are pointlmghaviouraintention
to use MOOCs. The recommended sample size was thus 80 (10 tiffike 8ample size of
this study (305) wakigher than the minimum requirement and PLS could therefore be
conductedThe second data requirement was that no missing data should be present in the
final dataset and all measures should be of quasi metric data. There was no missing data and
all answes were measured withfoint Likert scale items. The use epbint Likert scale

items resulted in quasnetric data.
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4.3.2 Assessing the measurement model

The extended UTAUT model with control variables was analysed. The measurement model of
the extended UTAUT model with latent variables, control variables and indicators can be seen
in Figure6. The number of *¥in Figure 6,shows the significance of the relationship between
the variables in the measurement model. For example, the relationgtitguafe towards use
of MOOCson behavioural intention to use MOOG@sreally significant (**), while the
relationship betweeageand behavioural intention to use MOO@ssignificant (*).

The extended UTAUT model consists of six latent variables and five control variables.
The six latent variables aperformance expectan€iE),effort expectanc{EE), social
influence(SI), facilitating conditiongFC), attitude towardsise of technologfATUT) and
behaviouralintention to use MOOC@®I). The five control variables akoluntariness of use
(VoU), age, gender, experience with MOOCs and experience with online courses. The
indicators are the items that belong to the variablesfazijjitating conditionshas three items

FC1, FC2 and FC3.

Graphical representation of the model
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Figure 6. Extended UTAUTmodel with latent variables, indicators and control variailes

ADANCO
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4.3.3 Approximate fit

Several fit indices, such as the SRMR measurement meilerd appliedo assess the
approximate fitThe start of the model assessment is to check the overall goodness of fit of
the model, which can be analysed by SRNIRe SRMR of both theapdness omodel fit of
thesaturated model and estimated mateluldbe belowthe thresholaf .08. The decisign
based on the analyses of the measurement msdlest there imota good model fitThe
outcomedor the saturated modél0825 and the estimated mod@l.0837) are both above the
threshold of .08This means that the model does not fit the data and the data conveys more
information tha the model conveydHenseler et al., 2016). A bad model fit can lead to
meaningless estimates as well as questionable condusiawn from them.

The outer measurement model needed to have acceptable levels of reliability and
validity in order to proceed to the inner structural model. Four types of analyses were
conducted to analyse the validity and reliability of the reflectheasurement moddlhese
types of analyses were construct reliability, indicator reliability, convergence validity and
discriminant validity.

The items, which are the statements from the questionnaire, included in the
measurement model were asseseeds ee i f t hey are reliable. Cr
analyse the construct reliabilitf.he Cr onbachdés Al pha values for
between50 and .85 (se€able2). The colours in the Tables (Table 2 and 3) indicate if the
outcome is poor, questionable or acceptable to good. The colour red stands for poor, orange
stands for questionable and black stands for acceptable toMostfactors meéthe
threshold of 0.6 (Wyczaet al.,2017) The reliability ofSocial influenceconsisting of 4
items, wagpoorU= 540. The reliability offacilitating conditionsconsisting of 3 items, was
alsopoorU= 599.In three cases (PETAJTand Bl ) , Cronba®dmwhbich Al pha

is considered a good reliability.
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Table 2. Data reliabilityand convergent validity

Variable Number of Cr onbach Convergent
indicators Alpha>.6/.7 validity AVE >.5

Performance expectancy 4 .802 .6268

Effort expectancy 4

Social influence 4 .540 4295
Facilitating conditions 3 .599 .3895
Attitude 4 .836 6697
behavioural intention to use MOOC 3 .853 7731
Voluntariness of use 3 .5555

The indicator reliabilitycontainsthe proportion of indicator variance that is explained by the
respective latent variables can be seen lyppendix 5 An observatiorowasmade that the
variance that is explained by the respective latent variableimge, with a range from
0.0781towards 9991

The convergence validitwasassessed using the average variance extracted (AVE)
which is comparable to the proportion of explained variance in factor analysis. The critical
value for convergence validity is an AVE of abovelt@appeaedthat the AVE for the
variabledacilitating conditionsandsocial influencewerebelow the threshold of ,3vhile the
othervariablesare all above ,5as can be seenTrable2. The Discriminant validity or
Heterotraitmonotrait Ratio of correlation (HTMT) is an estimate of the construct correlation.
In order to determine discriminant validity, the AWalue between the differemariabless
checked and should have an AVEluesof below .85.The AVE value is checked for the
latent variables that are on the same level sugeigrmance expectangcgffort expectancy

facilitating conditionsandsocial influence It appears thdacilitating conditionsandeffort
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expectancyave a higher AVE of 1186, which means that thegrehighly correlated with
each otheras can be seen Appendix 5 It appearghat the modeis insufficientand to
continue to the structural model measuremsmme changes had to be made. ééables
effort expectancysocial influencefacilitating conditionsandvoluntariness of usall had a
construct reliability of an alpha below. The convergence validitwas checked with AVE,
and it appeared that thariablesfacilitating conditionsandsocial influencescored below the
threshold of .5 with .3895 and .4295 and the consEftfort expectancyjust barely exceeds
the threshold with .5045. When looking at the factor loadwbs;h is a part of confirmatory
factor analysest appeaedthat some itemthatloaded really low (below .5) weret
sufficient enougl{seeAppendix 5. These items are EE1 with .433, SI3 and SlI4 with .426
and .460, FC1 and FC2 with .302 and .ZIM%se items werdeletedand a new

measurement model was run through the PL$/sisaas can be seen in Figufe

4.3.4 Assessing the new measurement model

Graphical representation of the model

Figure 7. Extended UTAUT model with latent variables, indicators and control variables in

ADANCO after deletion of insufficient items
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4.3.5 Approximate fit

Several fitindices such as the SRMR measurement modetge applied to assess the
approximate fitThe SRMR of both the goodness of modebfithesaturated model and
estimated model should be below the threshold of .08. The dewsiaBmade that thererasa
good model fit for the saturated mod€1662)and the estimated model (.0683).

Four types of analyses were conducted to analyse the validityeliability of the
reflective measurement modé&hese types of analyses were construct reliability, indicator
reliability, convergence validity and discriminant validifiyo evaluate the construct
reliability, the cal oaskdti dheofCr6nbabadébkdoalp
the factors were betwee®9.and .85 as can be seenTrable3. All thefactors methe
threshold of 0.6 (Wryczat al.,2017) Facilitating conditionswas left with only one

indicator, after deletion of the insufficient itegrsnd thusnoCr 0 n b &lphHa dvas given

Table 3. Data reliability and convergent validity

Variable Number of Cr onbach Convergent
indicators Alpha validity (AVE)
>.6 >.5

Performance expectancy 4 .802 .6268
Effort expectancy 3 .709 .6315
Social influence 2 .765 0.8081
Facilitating conditions 1 - 1.000
Attitude 4 .836 0.6697
behavioural intention to use MOOC 3 .853 0.7732

Voluntariness of use 3
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The indicator reliabilitycontairs the proportion of indicator variance that is explained by the
respective latent variahles can be seen ilsppendix 5 An observatiorcan be made that the
variance that is explained by the respective latent vaneddaverage, with a range from
0.3338 towards 1.0000.

The convergence validitwasassessed using the average variance extracted (AVE)
which is comparable to the proportion of explained variance in factor analysis. The critical
value for convergence valtgl is an AVE of above .5. It appeared thabstvariableshad a
good AVEof above .6and the construatoluntariness of useas accegablewith 0.5557 as
can be seen imable3.

The Discriminant validity or Heterotraimhonotrait Ratio of correlation (FMT) is an
estimate of the construct correlation. In order to determine discriminant validity, the AVE
value between the differemairiablesis checked and should have an AV&8ues of below
.85.The AVE value is checked for the latent variables that are on the same level such as
performance expectangcsffort expectancyfacilitating conditionsandsocial influence It
appears that all variables that are on the same level have awvalMEof belav .85 (see
Appendix5). All factor loadings of thevariableswere now above ,5s can be seen in

Appendix5.

4.3.6 Assessing the structural model

The structural model was then examined with PLS in ADANCO. The bootstrapping
procedure was used amalyse the statistical significance (YaBgao, Liu, & Liy 2017).
Several parametevgereused for assessing the structural modke first parameter was the
adjusted R2 of theariables Attitudetowards use of MOOQsad an adjusted R2 of .6262.
This means that the model explained 62.62% of the vargtiedetowards use of MOOCs

Behavioural intention to use MOO®@sd an adjusted R2 @120, which means that the
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model explaierd61.20% of that variable. The pathetficients indicate the direction and
strength of a relation between the variables, which can be seen in Table 4.

Cohendés f2 was calcul ated t oWhletheeffeacti ne t h
size ofperformance expectanoy attitudetowards use of MOOQ4.3723) and oéttitude
towards use of MOOGsn behavioural intention to use MOOCE.0830) were strong, the
effect size okffort expectancgn attitudetowards use of MOOGsas low (.0488). The edtt
size offacilitating conditiong.0063) andsocial influencg.0043) on behaviour intention were
low. The effect sizes of all control variabl&fo(untariness of us€0191), Gender (.0008),
Online experience (.0002), MOOCs experience (.0368) and @Lfe8]) onbehavioural
intention to use MOOOsere low.

A bootstrap analysis was used in order to determine the significance of the effect size.
The results of the bootstrap analysis showed that most relations between variables are
significant < .05). The direct relations, path coefficients and significance of the
relationships between the variables can be seen in Table 4. Based on the Bootstrap analyses, it
can be concluded that most relations are significant, based on an pfval0B, as can be

seen irtable 4.A nonsignificant relationship has a red colour in Table 4 and 5.

Table 4. Path Coefficients, strength and direction of relation between variablesll as

significance and resslof verification

Relation direct effect Path Strength Direction Sign. Result of
Coefficient (High/Low) (Positive/Negative) verification
PEA ATUT 0.7&27  High Positive <.001 Accepted
EEA ATUT 0.1401 Low Positive 0.000 Accepted
FCA BI 0.0634 Low Positive 0.0853 Rejected
SIA BI 0.0466 Low Positive 0.1364 Rejected

ATUT A BI 0.7251  High Positive <.001 Accepted
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GenderA BI -0.0204 Low Negative 0.3617 Rejected
Age A BI -0.0805 Low Negative 0.0156 Accepted
Online experiencd, BI 0.008 Low Positive 0.4316 Rejected
MOOCs experiencé, BI 0.128 Low Positve 0.085 Rejected
VoU A BI -0.0902 Low Negative 0.0377 Accepted

Relation indirect effect

PEA BI 0.53&% High Low Positive <.001 Accepted
EEA BI 0.1016 Positive <.001 Accepted

4.3.7 Model elaboration and validation

The results of the model hypothesis verification can be found in Table 5. The table contains
the hypotheses verifying the relationships between the individual varidbesmdividual
hypotheses were examined based on their significance levels (hypotheges viighwere
accepted). Hypotheses H1 and H2 were found to be very signifitamias considered
significant while H4 and H5 were rejected due to the facttb®asignificance level exceeded

the predefined thresholg € .05).

Table. 5 Hypotheses verification results

Hypothesis Interconnection Significance Result of
verification
H1 PEA ATUT (+) <.001 Accepted
H2 EEA ATUT (+) <.01 Accepted
H3 ATUT A BI (+) <.001 Accepted
H4 SIA BI(+) 0.1364 Rejected

H5 FCA BI (+) 0.0853 Rejected
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Consideringhe results of the measurement model present&dble5, the final UTAUT

research model took the following forseeFigure8.

As presented ifrigure8, when no significant support for the individual hypotheses

was found, the accompanying relationships were drawn using dotted lines.

— +
Performance *
Expectancy
Attitude towards | H3 |
using technology L= l
Effort Expectancy II H2 |l+ *
Behaviour
Intention
A A
Social Inflnence [eeeeseesseecsescccccccccceocsescceccccees :
SUHITIIT | R DR T R AR IR S O AR SO IS D
Conditions

Figure 8. Enriched UTAUT modeWith (non) significanthypotheses
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5. Discussion &Conclusion

This discussiorchapter will discuss the outcomes presented in the previous chidger.
discussion will be based on the quantitative anabysiswill restate the aim of the study
Previous literature will be discussed and compared with the resultsHrostudy Next, the
conclusions chapter will give an answer to the research question and-tipgestibns as well

as state the limitations and further research and theoreticalracttcal implications.

5.1 Discussion

The purpose of this study was to examine Dut
and their acceptation of MOOCs explained by a combined model bfnified Theory of
Acceptance and Use of TechnolggyfAUT) model andTheory of Acceptance Model
(TAM). In this research, these models combined were called the extended UTAUT itnodel.
appeared that there were some difficulties with the acceptamtassive Open Online
Coursessuch agontent fit and technology integration (Griffiths et al., 2015, as
interesting to look at why this implementation of MOOCs seem to have hurdles. To analyse
this implementation, it was necessary to figure out the unidgrfgctors that influence
MOOCs acceptance.

MOOCs acceptance could be anal yJhed by stu
current focus on MOOCs presented an opportunity for researchers to figure out which factors
|l ead t o MOOCZhéngRassorEShil, & Gaecral,2015. According to the
research of Zheng et al. (2015), a quantitative study with a more varied and larger population
would be a useful tool of researching the acceptance of MOOCs. A deeper understanding of
user s6 needs tudyingthebuederlyiogdactars thatinfleence MOOCs
acceptance. This deep understanding of wusers

MOOCs (Zheng et al., 2015). These reasons were the basis for conducting analyses on
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students6é acceptance of MOOCs.

5.1.1 Extended UTAUT model and acceptance of MOOCs

Previous research has shown that the UTAUT modetéasonablenodel to predict
acceptance of MOOCs. The UTAUT model appearecptaen 70% of technology adoption
success (Schaper & Perva007). Studies suggested that further research on the acceptance
of new technologies, with the use of the UTAUT model, was needed (Carlsson et al., 2006).
The current study extended the UTAUT model with the variatiieadeof the TAM
modd. The explanation power was tested for the extended UTAUT mbkelfindings of
the current study show that 62.62% of the varialti€ude towards use of MOO@ss
explained by the research model. This means that the research model explained 62.62% of the
variance imattitude towards use of MOGCThe research model also explained 61.20% of the
variancein behaviouralintention to use MOOCZ3 hese findings show, that the extended
UTAUT model is a reasonable modelexplain the acceptance of MOOCSs because th
previously mentionegercentagesf explained variance were quite higtowever, it appears
that the original UTAUT model still had a higher explanation power with 70%.
Addressing the study hypotheses, thoethefive proposed hypotheses were accepted.
The first two (H1 and H2) support the extended UTAUT model, suggesting that the more
students believed MOOCs would help them attain gains in study performance, the higher their
attitude towards use of MOOCI$ alsosuggests that the more students perceive that MOOCs
are easy to use, the higher tregiitude towards use of MOOCEhese findings were
expected as previous research also indicated that PE and EE were significant predictors of
Attitude (Hong et al, 2009 Kim et al., 2015; Leet al, 2013; Wu & Chen, 2017Results
also suggest that PE had a greater influenc&ttudetowards use of MOOGsan EE. This

finding was not surprising since previous researcdahaady shown that PE has a stronger
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effect mn technology acceptance than EE (Aharony & Bam, 2016). The results from this
study indicate that students will use MOOC:s if they belief that the usage is beneficial towards
their study performancand if they belief MOOCHwiill help them study bettema improve
their learning outcomes (Aharony & BHan, 2016). Ifeducators wartb encourage students
to accept MOOCs and enrol in a MOOC cour se,
well as inform them that MOOCs can improve their study performance.

The third hypotheses (H3) thatttitude towards use of MOGWvill positively
influence studenébehaviouralintention to use MOOGCsvas accepted. This means that when
students had a positive feeling towards MOOCs, they were more likely to use MOOCSs. This
finding was not surprising sin@titudealreadyseemed to be a powerful predictdr
behaviouralintention(Teo & Zhou, 2014).

The hypotheses H4 and Hiatfocus on social influence and facilitating conditipns
were not accepte®Results show thatocial influencedid not significantly correlate with the
behavioural intention to use MOOCEhis finding is surprising since previeuesearch
showed that social influence has significant effedbemavioural intentiorffAlAwadhi &
Morris, 2008;Chang et al., 2007; Im et al., 2011; Kijsanayoting et al., 2009; Kim et al., 2015,
Venkatesh & Davis, 2000However,in previousresearch about the prediction of preservice
teachersé intention to use |1 CT, facilitating
significant (Birch & Irvine, 2009)A possible explanatiofor the finding of social influence
being not significantgould bes t u d misintegpietation or misunderstandiofjthe
guestiondrom the questionnairén the PLS analyses two items of a total of 4 items of social
influence had to be deleted since thieia ¢ tloadingsswvere tolow. In future uses of the
UTAUT survey in the field of education, researchers could consigeratkeiation of these
two items. Foexamplet he st at ement fApeople who influenc

too vague and could have let to misinterpretation by the respondents. Arsaliditt be to
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specify the people to consider when answering these questions (Brick & Irvine, 2009).

Facilitating conditions did not correlate significantly witbhavioural intention to use
MOOCs The variable facilitating conditions, in the UTAUTodel, has a relation towards
actual use and not behaviour intentamis the case in the extended UTAUT model
Venkatesh et al. (2003) hypothesized that facilitating conditions would have an influence on
actual use and would not have an influence omtmas. This hypothesis was confirmed in the
study of Birch and Irvine (2009) and in this study as well. Further research should add the
variable actual use and draw a relation between facilitating conditions and actual use instead
of a relation with behawural intention.

Another interesting finding was that only age and voluntariness of use of the control
variables showed a significant, though small, effect. The respondents were all students, and it
comes as no surprise that the effect of @gkeehaviairal intention to use MOOQOsas quite
small as there was no big age differenceZ2Bamong participants. Perceived voluntariness
may be an important indicator of initial acceptance behaviour because of the extent of
behaviour modification required. However, people will only camito use the system if they

view the benefits as useful (Agarwal & Prasad, 1997).

5.2 Conclusions

MOOCs havattracted great amount of interest in the past few years as a new technology
(Yang et al., 2017) and is becomitige future of online education (Zheng et al., 2015). The
importance of educational innovation and the significant gap in previous literature regarding
MOOCsacceptance by Dutch university students was the motivator behind this research.
Another motivator was to analyse technology acceptance models and then in particular a
combination of the UTAUT and TAM models.

This research was conducted to answerftitiowing research questiofiTo what
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extent do the combined UTAUT and TAM model s
to use MOOCs?

To answer the research question, the extended UTAUT model explains Dutch
uni versity st udMOOCsshi6l.20%.tA&hogh tlisperceotage is qite
high, the original UTAUT model explained 70% (Schaper & Pervan, 2007). This means that
the UTAUT model has a better explanation power but the explanation power of the extended
UTAUT model might be improvely further verification of the model and the variables.

The extended UTAUT model conssio f s ever al factors that i
intention to use MOOE That is why the following sufjuestions were formulated and

analysed:

(1) What potentiaf act or s coul d affect studentsod i nte

(2) Will performance expectancy and effort expectancy influence attitude towards use of
MOOCs?

(3) Will attitude towards use of MOOCs influence behavioural intention to use MOOCs?

(4) Will social influence and falitating conditions influence behavioural intention to use
MOOCs?

Theresults of the current resealidentify a comprehensive set of factors relevant to the
acceptance of MOOCs and explain their influence on stuglesitsviouralintention to use
MOOCs Thefindingsshowedhathypothesisl and 2 were accepted, therformance
expectancyndeffort expectancyad alarge influence on thattitude towards use of MOOCs
To answer sulguestion? this means that PE and EE indeed influaititide towards use of
MOOC:s.In addition,hypothesis 3 was also accepted #ttitude towards use of MOO®sis

a major influence othe behaviouralintention to use MOOCZd his confirms subquestion 3

that indeedhttitude towards use of MOOGid influencebehavioural intention to use

MOOCs However, hypotheses 4 and 5 were not accepted and no significant influence was

found ofsocial influenceandfacilitating conditionson behavioural intention to use MOOC:s.
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Thus, the answer to sutuestion 4 is that social influence and facilitating conditions do not

influence behavioural intention to use MOOCs. These findings lead to the answer of sub

guestion land this means that PE, EE attitude towards use of MOOG@se potential

factors that could affect studentsdé intentio
These findings not only enrich academic understanding of MOOCs but also provide

an i mportant me dasutygrembers and MOOLC e deelopers. Eacudty

members should inform studentsdOOCs 6 benefits, its ease of

MOOCs wi | | result in the I mprovement of stud

MOOCs, which can also kelucatorgrom universities, can use these results to better attract

students and convince them to use MOOCs. Developers can use these results to design and

implement more effective MOOCs with a focus on the factors that highly influence MOOCs

acceptance (Yang et a2017).

5.2.1 Limitationsand further research

This study has some limitations that should be addressed in future studies. The first is that the
current study i®nly focusel on Dutch university students. The findings are therefore centext
specific and cannot be generalized to other countries. It viceukeklpful to carry out similar

studies in other countries as to gain an international perspective on MOOCSs acceptance.
Future studies should collect and analyse data from other countries and compare their findings
with this study to find out whether theeare any differences or similarities.

Second, the current study is based on a quantitative research method and a qualitative
research method could show deeper reasoning of respondents towards the acceptance of
MOOCs. Using a qualitative research metBadh as an interview would allow students to
better explain their choices/opinions concerning acceptance of MGGsldition to this is

that the present study was conducted using a-gdont period and the variable actual use of
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MOOCs was not tested aeacluded. A longitudinal study could better measure the intention
of users to keep using MOOCS and the actual use of MOOCs.

Third, this study is not generalizable since convenience sampling was used and
therefore the characteristics of the entire papoih was not metourth,this study had to
delete some items of several variables since they were insufficient, therefore the variables
social influenceandfacilitating conditionsonly had a few indicators. In future research these
variables should be analyskdther,and new items should be added to improve the
measurement validityrhe extended UTAUT model also needs further verificasorge little
research has been conductsthg this model. Future research can conduct the extended
UTAUT modelby testing the research model for different new technoloBigshermore,
research using the extended UTAUT model should lead to a better understanding of choices

about using IT.

5.2.2 Theoretical angbractical implications

The present study explored the degree to which the extended UTAUT model explains the
acceptance of MOOCs by Dutch university students. By addressing this question, this thesis
makes a number of theoretical andgpical contributionslt expands the current research
about the extended UTAUT model by examining it within the context of MOOCs, focusing
on Dutch universitygtudentsFurthermore,ticontributedo the innovation of educatioifhe
use of MOOC:s allows stients to receive their education without having to be physically
present and without having to pay a large amount of manelis way, sudents are able to
overcome physical and financial barriers with the use of MO@@sng et al., 2015 his
will lead to a change of traditional education and a change in the future of education.

Next to this, the results from this studynéirms that the extended UTAUT model

significantly predicts the likelihood of MOOCs acceptarierformancesxpectarmcy and
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effort expectancygontribute greatly to thattitude towardgfuture)use of MOOCSALtitude
towards use of MOOGalso greatly contributes to studesttehaviouralintention to use
MOOCs

Furthermore,he research shows thativersities gain advantages by using MOOC:s.
These advantages include improving an instit
recruitment, innovation of pedagogy and providing flexible learning opportunities for
studentsA practical implication for edzators, is to focus on the wéyey should present
MOOCs with the aim ofencouragg students to accept MOOCs and enrol in a MOOC
course. Educators should inform studerishe benefits of MOOCSs, such as that they can
improve their study performance bgidg a MOOC coursas well as how easy MOOCs are
in use.BesidesMOOCs could also increase interests of students to pursue higher education

by offering access to good teaching methods and interesting subjects.
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Appendix

Appendix 1. Research modeknd theorie®ehindtechnologyacceptance

Most models that explore usersdo technology a
innovation theory, sociology, computer utilization and psychology. Some of these theories as

well as acceptance models will be addressed and exglarlis Appendix. First the Social

Cognitive Theory (SCT) will be discussed, followed by the Innovation Diffusion Theory

(IDT). Then the different acceptance models will addressed in the following order: Theory of
Reasoned Action (TRA), Theory of Accepta Model (TAM),Theory of Planned Behaviour

(TPB), Decomposed Theory of Planned Behaviour (DTPB), Task Technology Fit (TFF),
Technologyto-PerformanceChain (TPC), integrated TAM/TFF Model, extended Technology
Acceptance Model (TAM 2Unified Theory of Acceptance and Use of Technology

(UTAUT) and Extended UTAUT model.

Social Cognitive Theory (SCT)

Behavioral
Factors
Environmental

Factors

S
p
< =

Figure 9. Social Cognitive Theory (SCT) developed by Bandura (1977)

Social cognitive theor{SCT) providesa conceptual framewonkith determinants and

psychosocial mechanism$ human behaviour. SCT analyses social diffusion of human



58

behaviour in terms of psychosocial factors influencing human action, adaptation, and change.
The theory states that human thbtggand actions are affected by environmental factors,
behavioural factors and personal factors/cognitive fa¢@itsson, 2004)An example of
environmental factors are social support and barriers. Behavioural factors are the outcome
expectations of humanExamples of personal factors or cognitive factors are knowledge,

goal and selkfficacy.

Innovation Diffusion Theory (IDT)
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Figure 10. Innovation Diffusion Theory (IDT) developed by Rogers (1995)

The diffusion of innovations is a theory founded by Rogers (1995) that treeplainhow,

why, and at what rate new ideas and technology are s@aeadn be seen in Figuge



Diffusion is defined by Rogers (1995) as the process by which an innoisatiommunicated

over time among people in a social system. In the diffusions of innovations theory as can be
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seen in Figurd0, there are four stages in the decision of the innovation process. These stages

are knowledge, persuasion, decision and confionati

Early Early

Innavators Adopters Majority

Figurell Roger s o

Rogers (1995) also defined adopter categories as a classification of individuals within the

di

Late
Majority

ffusi

Laggards

on of

technol ogi cal

social system on basis of their innovativenessan be seen in Figudd. In this Innovation

Diffusion model, five types of adopters are categorised: innovators, early adopters, early

majority, late majority and laggards.

Theory of Reasoned Action (TRA)

Attitude toward
act or behavior

Behavioral
intention

Subjective norm

Behavior

Figure 12. Theory of Reasoned Action (TRAeveloped by Fishbein and Ajzen (1975)

nnao\
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TheTheory of Reasoned Acti¢hRA) has its roots in social psychology and states that
behaviour is explained iy e o pHeted@agirintention attitudes, subjective normsand
beliefs(Aharony & Barllan, 2016; Fishbie & Ajzen, 1975).According to therheory of
Reasoned Actioh TRA) , behaviour is determined by peo
intention is according to this model, influenced by two factors. These factors are attitude
toward act or behaviour and subjective norm. However, only limited support was found for

the basic model of TRA and it was suggested to madaificationsto obtain an adequate
representation of dat¥ éllerand Deshaies, Cuerrier, Pelletier, & Monge&092) These
modifications were made and a causal path from normative beliefs to attisudedi as

noncausal relations among elements of the attitudinal and normative structures were added to
the base model. The modified version of the TRA allows for an adequate understanding and

prediction of moral behaviour (Vallerand et al., 1992).

Technology Acceptance Model (TAM)

Perceived |
Usefulness
(L) |

) ! Attitude Behavioral Actual
I;‘"‘”“'“ Toward Intention to - System
Variables Using (A) Use (BD Use

\, > =

Perceived
Ease of Use
‘ (E)

Figure 13. Technology Acceptance Model (TAM) developed by Davis (1986)

TheTechnology Acceptance Modé&lAM) is based on concepts from social psychology and
is a tool to examine the intention of individuals to use new technology (Kim et al., 2015).
TAM was built on theTheory of Reasoned Acti¢fiRA) and also compares favourably with
the Theory of Planned behavio(fPB) (Venkatesh & Davis, 2000Jhe Technology

Acceptance Mod€ITAM) is one of the most widely used and accepted models in researching
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the acceptance of innovations (Jeyaraj eR@06; Gao & Yang, 2015). The model consists of
a theoretical basis that underlies two key beligésceived usefulne¢BU) andperceived
easeofuse PEOU) . These two b e lattitedéssnterionsandbotubll o we d

system acceptance beftaur, as can be seen in Figurgd. 1

Theory of Planned Behaviour (TPB)

Figure 14. Theory of Planned Behaviour (TPB) developed by Ajzen (1991)

Thetheory of planned behavio(fPB) has been one of the most frequently cited and
influential models of the prediction of human social behaviour (Ajzen, 2011). However, TPB
also has received much criticism and debate. Such a critic is for example the question if the
model is sufficiehenough. The TPB is the expanded version oftikery of reasoned action
(TRA) (Beck & Ajzen, 1991). The TPB extends the TRA by its prediction of behavioural
goals. The TPB adds a measur@eifceived controlo the base model of the TRA. In this

way theT P B mextend theilomains of behaviour covered by the TRA to behaviours that
are not totally u(Bphrésr& Shepherd,r1392, p.8838). Acentnal factord 0
of TPB is individual 6s intenti on factorsthatr f or m
are determinants of intentions, as can be seen in Figuigh&se factors armgtitude toward

the behaviour, subjective noramdperceived behavioural contraHowever, TPB deals with

perceived, rather than actual, behaviour control. In ssitaations perceived behavioural
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control may not be realistic. An example of when this happens is when people have little

information about the behaviour.

Decomposed Theory of Planned Behaviour (DTPB)

The TAM Model

Perceived
Usefulness

A
Compatibility
(COM) N

(PEOU)

Perceived
Behavioral
Control

(PBC)

Figure 15. Decomposed Theory of Planned Behaviour (DTPB) developed by Taylor and

Todd (1995)

Decomposed theory of planned behavi@if PB) derivesfrom social psychology and

formed on the basis tiieoretical and empirical findings from prioformation systems (IS)
usage researdisu & Chiu, 2004)The DTPB model hasomeadvantagest identifies

specific salient beliefs thatightinfluence information technology usaged provides a

fuller understanding of usage behaviour and intenitle DTPB model is a combination of
both thetheory of planned behaviour mod&PB) and theheory of acceptance model

(TAM). In comparison to these two models, has the DTPB model a better predictive power.

The decomposed TPB model uses constructs fh@mPB and TAM modelsit contains
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analyses o$ubjective norms, perceived behaviour control, attitlateshow these elements

can influence the n d i v inténfian ko@se a technologMdubisi, 2004).

Task-Technology Fit (TTF)

Individual
Task Performance
Requirements \. /
Task- Actual
Technology Tool
Tool [ Use
Funct %

Figure 16. A basictasktechnology fit (TTF) model by Goodhue and Thompson (1995)

The aim of theasktechnology fi{ TTF) was to explain how technology can lead to
performance impacts. This happens when a technology provides features and support that fit
with the requirements of a task. Previous models did not take the cotesietetchnology fit

into account or onlymplicit. This model provides a more explicit explanation of TTF and the
links between the constructs provide a better theoretical basis for thinking about several
difficulties with the impact ointelligence technologiedT) on performance (Goodhue &
Thompson, 1995). The model shows that two varialéesk requirementandtool
functionality,influencetasktechnology fiand TTF on its turn has an effectiodividual

performanceandactual tool useActual tool uselso influencesdividual performace
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Technologyto-Performance-Chain model (TPC)
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Figure 17. Technologyto-PerformanceChain model (TPC) developed by Goodhue and

Thompson (1995)

Technologyto-PerformanceChain mode(TPC) is a comprehensive model of a linkage

between the insights of two complementary streams of research. These two streams of

research are user attitudes as predictors of utilization andetetskology fit as a predictor of
performance. The essencetoh i s mtbad ferlan infasmafion technology to have a

positive impact on personal performance, the technology must be utilized, and the technology
must be a good f it (Geodhue & Thonepson, 499 Z13)iThe TRCu ppor t
model is a ombination of utilization anthsktechnology fi{ TTF), but also takes

technologies, tasks and individuals into account.
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Integrated TAM/TFF
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Figure 18. Integrated TAM/TFF model by Dishasv Strong(1999)

The TAM model and the TFF model bgitovide significant explanatgipower, but by

combining these models offers a significant improvemBEme. integrated TAM/TFRmodel is

an extension to the TAM model and include some TTF constiBots.models were

developed from behaviour models to explain technolddigation. The models are combined
since they capture two differeane aspercs s bdl
and attitudes towards a particular technol og
benefits, such as improved job performance. Now attitude from the TAM model is combined

with fit from the TTF model and together provide at&eéxplanation of IT utilization

(Dishaw & Strong, 1999).
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Extended Technology Acceptance Model (TAM 2)
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Figure 19. Extended Technology Acceptance Model (TAM 2) developed by Venkatesh and

Davis (2000)

Theextended technology acceptance m@@iéiM 2) uses TAM as starting point for the

model and incorporates additional theoretical constructs covering social influence processes,
such as subjective norm, image and voluntariness as well as cognitive instrumental processes,
such as job relevanceytput quality, result demonstrability and perceived ease of use. TAM2
analyses the effects of several constructs to examimel i v ppgartanitytd adopt or

reject a new systerithe extended model was supported and explains arou68%00f

variance irusefulness perceptions andi382% of the variance in usage intentions. The

social influence process as well as the cognitive instrumental processes both showed to
significantly influence user acceptance. In this way, the TAM2 model advance theory and
contributes to future research aimed at improving understanding of user adoption behaviour

(Venkatesh & Davis, 2000).
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Unified Theory of Acceptance and Use of Technology (UTAUT)

’ Performance
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Figure 20. Unified Theory of Acceptance and Use of Technology (UTAd&yeloped by

Venkatestet al.(2003)

TheUnified Theory of Acceptance and Use of TechnolodyAUT) model is based on

concepts of various human behaviour theory models and contains social concepts as well as
individual for explaining technologgcceptanceMenkatesh et al., 2003yhe UTAUT model

has become the leading model of IT and software acceptance (Wrycza et al.P2EiBus
models have tried to explain acceptance, e.g. TRA, TPB, TAMebherthey fail to provide
complete explanation of technology acceptance behaviours. A solution to this is the UTAUT
model, which offers a more comprehensive exploration.

The UTAUT model is an integrative theory that explores the dimensions that affect
user®behaviouralintention (Venkatesh et al., 2003). The UTAUT model consists of four
core variablesperformance expectanggffort expectangysocial influenceandfacilitation
conditions as can be seen in Figwt® The model also consists of four control variables:

gencer, age, experience, and voluntariness of use (Im et al., 2011). These four control

vari ables are used to provide a better under

technology acceptance (Carlsson et al., 2006).
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Extended UTAUT model
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Figure 21. Extended Unified Theory of Acceptance and Use Technology (UTAUT) model

The extendednified theory of acceptance and use technolafyAUT) model is a

combination of the TAM and UTAUT models. Both models try to explag eimtéhtson to

use a new technolog@everal studies have suggested to combine different hypothesis of
different existing models into an adjusted model (Kim et al., 2015). In the extended UTAUT
model, the construetttitudefrom the TAM model is added toétUTAUT model and several
new relations were forme&erformance expectaneydeffort expectancgre now

moderated byttitude beforeinfluencingbehaviour intention to us&ocial influenceand
facilitating conditionsnow have a direct relation wittehaviour intention to useyhile

facilitating conditions in the former UTUAT model directly related to actual use. However,

actual use is not measured in this model (Kim et al., 2015).
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Appendix 2. Shortanalyse®f research models and theorie=hind technology acceptance

Table6

Shortanalyseof research models and theories behind technology acceptance

Name model Characteristics Advantages & Source
Disadvantages
Social Cognitive  User behaviour is in a Advantages inthe  Bandura
Theory (SCT) trianglerelationship with  area of (2977)
personal factors and organizational
environmental influences behaviour and
psychology
Innovation IDT characterises people Theory is flawed in Rogers
Diffusion Theory  based on their degree of overstating the role (1995)
(IDT) innovativeness and their of technological
likelihood to adopt superiority in the
technology diffusion process
(Surray, 1997)
Theory of Behaviour is determined Both the TAM and  Fishbein
Reasoned Action by behaviouralintention TPB are originated & Ajzen
(TRA) to use MOOCsand from TRA but the (1975)
behaviouralintentionto ~ TRA model is
use MOOCSs in turn deprecated
jointly influenced by
attitudetoward certain
behaviour and subjective
norms
Technolagy TAM is aimed at TAM stems from Davis
Acceptance Model predicting and explaining TRA andisone of  (1986)

(TAM)

the acceptance of

information technologies

the most use
technology

acceptance models




Theory of Planned
behaviour (TPB)

Thebehaviour of an
individual is directly
influenced by his or her
intention and perceived

behavioural control

TPB extends TRA  Ajzen
by including the (1991)
construct perceived
behavioural control.

Useful model to

cope with difficulties

of human social

Decomposed
Theory of Planned
Behaviour (DTPB)

Adapted model from TAM
& TPB

behaviour

Combination Taylor and
between TAM & Todd

TPB; better (1995)

explanatory power

Tasktechnology  TTF explains how Now the construct  Goodhue
fit (TTF) technology leads to tasktechnology fitis and
performance impacts highlighted in stead Thompson
of implicit in (1995)
previous models
Technologyto- TPC tries to predict the  Predictive power but Goodhue

Performance Chair
model (TPC)

effect of an information
system on the performanc

of anindividual user

relationships among and
variablesn the Thompson
model vary (1995)
depending on the

choice of the users t

use the system or nc

(Staples & Seddon,

2004)

Integrated TAM/
TFF model

Combined models which
captue two different
aspects of

use IT

Combined models  Dishaw
offer a significant and Strong
improvement in (1999)

explanatory power
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Extended Extended TAM by the TAM2 expands Venkatesh
Technology collected influence of TAM with five and Davis
Acceptance Model social influence processe: factors influencing  (2000)
(TAM 2) and cognitive instrumenta perceived usefulnes:

processes operceived and two moderating

usefulness factors: experience

and voluntarines

Unified Theory of A model that identifies Comprehensive Venkatesh
Acceptance and  threevariableswhich synthesis of former et al.
Use of Technology directly influence the technology (2003)
(UTAUT) intention to use acceptance theories
Extended UTAUT Fact or s t hat Model combined Kim et al.
model intention to use a new TAM and UTAUT  (2015)

system and technology

and adds to the
UTAUT model by
adding the construct
Attitude
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Appendix 3. Surveyquestions from previous research
Demographic/Characteristic questions

What is your gender?

What is your age?

What is the name of your university school?
What subject do you study?

Do you have experience with MOOCs?

o gk~ w N PE

Do you have experience with onlitextures?
Performance expectancy

PU =Perceived usefulne¢Bavis, 1989)
RA = Relative advantage (Rogers, 1983)
OE = Outcome expectations (Compeau & Higgins, 1995)

1. 1 would find MOOCs useful in mgtudy(PU).
2. Using MOOCs enables me to accomplish tasks moiekly (RA).
3. Using MOOCs increases my productivity (RA).

4. If  use MOOCs, I will increase my chances of passing the course (OE).
Effort expectancy

PEU =Perceived ease of u@avis, 1989)
EU = Ease of use (Moore & Benbasat, 1991)

1. My interaction with MOOCs would be clear and understandable (PEU).
2. It would be easy for me to becorsllful at using MOOCs (PEU).

3. I'would find MOOCs easy to use (PEU).

4. Learning to operate MOOC:s is easy for me (EU).

Sacial influence

SN =Subjective norm (Ajzen, 1991)
SF =Social factors (Thompson, Higgins & Howell, 1991)

1. People who influence myehavioutthink that | should use MOOCs (SN).
2. People who are important to me think | should use MOOCs (SN).
3. The faculty membersf university have been helpful in the use of MOOCs (SF).
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In general, the university has supported the use of MOOCs (SF).

Facilitating conditions

1. | have the resource necessary to use MOOCs.

2. | have the knowledge necessary to use MOOCs.
3.
4

. A specific person (or group) is available for assistance with system difficulties.

The systems compatible with othecomputer network | use.

Voluntariness of use

1.

Although it might be helpful, using a MOOC:s is certainly not compulsory in my
study.

2. My teacher does noequire me to use a MOOCs.

3.

My superiors expect me to use a MOOCs.

Attitude Toward Using Technology

AtB = Attitudetoward Behaviour (Fishbein & Ajzen, 1975)
AtU = Attitudetoward Use (Thomspon, Higgins & Howell, 1991)
A = Affect (Compeau & Higgins, 1995)

1. Using MOOC:s is a bad/good idea (AtB).

2. MOOCs makes studying more interesting (AtU).
3.

4. | like studyingwith MOOCs (A).

Studyingwith MOOC:s is fun (AtU).

Behavioural intentiorsto use the system

PBC =

1.
2.
3.

Perceived behavioural control (Davis, 1989)

| intend to use MOOCs in the next 12 montRBC)
| predict | would use MOOC:s in the next 12 montRBC)
| plan to useMOOCsin the next 12 month@BC)
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Appendix 4. Surveyquestions from previous research translated in Dutch

Demografischekarakteristieke vragen aan respondenten

o a0k w N PE

Wat is je geslacht?

Hoe oud ben je?

Wat is de naam van je universiteit?
Welk studie volg je?

Heb je ervaring met MOOCs?

Heb je ervaring met onlineourse?

Introductie - Massive Open Online Courses (MOOCS) zijn:

l

= =A =2

Onlinegefilmde cursussen gemaakt door professoren met als doel om een groot aantal
studenten les te geven in een bepaald vakgebied.

Interactievecursussen met onder andere quizzen en testen.

Toegankelijkvanaf elke locatie en op elk gewenst tijdstip.

Gratisen op geheel vrijwillige basis.

Niet verplicht, maar zorgen er wel voor dat de student zich op een breed gebied verder
kan ontwikkelen vanuit zijn/haar eigen kamer.

Eenideale tool om bepaalde stof nogmaals te bekijken of jezelf verder te ontplooien
naasfe huidige studie

Verkrijgbaarop platformen die vergelijkbaar zijn met Netflix, al worden er in het

geval van MOOCs serieuze cursussen aangeboden die de student zelf kan kiezen

Universiteiten kunnen toegang tot deze cursussen verlenen, waardoor zeajghtakk

bekijken zijn als aanvulling op je huidige studie.

Prestatieverwachtingen

1. Ik zou het gebruik van MOOCs nuttig vinden in mijn studie.

2. Door MOOC:s te gebruikezpuik snellerkunnenleren.

3.

4. Als ik eenMOOC zougebruilen, die aansluit bij een vak dat ik volggrgroot ik mijn

Het gebruik van MOOCsou mijnproductiviteit verhogen

kansen om te slagen modat vak
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Inspanning-verwachtingen

1. Het is voor mij duidelijk hoe ik een MOOC kan gebruikbakijken

2. lk zou gemakkelijkvaardig kunnen worden in het gebruik van MOOCs.
3. lk zou MOOCs gemakkelijk in gebruik vinden.

4. Leren werken met MOOCs is gemakkelijk voor mij.

Sociale invloed

1. Mensen dienvloedhebben omnijn gedragdenkendathet nuttig is voor mij om
MOOCste gebruiken.

2. Mensen die belangrijk voor me zijn, denken laett nuttig is voor mij onMOOCste
gebruiken.

3. De faculteitsleden van de universiteitllen behulpzaanzijn mijn gebruik van
MOOC:s.

4. Over het algemeeral de universiteit het gebruik van MOOCs ondersézun

Voorwaarden vergemakkelijken

1. Ik heb de benodigde middelen om MOOCs te gebruiken.

2. Ik heb de kennis die nodig is om MOOCs te gebruiken.

3. HetMOOCs platform kombvereemmet andereomputerplatformslie ik gebruik.

4. Een specifiekemand(of groep)op de universiteitis beschikbaavoor hulp bijvragen
over MOOC:s.

Vrijwilligheid van gebruik

1. Hoewel het misschien nuttig zou zijn, is het gebruik van MOOCs zeker niet verplicht
in mijn studie.

2. Mijn docenénvereigenniet dat ik MOOG gebruik.

3. Mijn docenenverwachéndat ikMOOCs ga gebruiken.

Houding tegenover het gebruik van technologie

1. MOOCs gebruiken is een goed idee.

2. MOOCskunnenstuderen interessanteraken
3. Leren door middel vaMOOCszouleuk zijn.
4. 1k zou graag studereanet MOOCs.
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Gedragsintentie om het systeem te gebruiken

1. Als ik de mogelijkheid had, zou IMOOCs de komende 12 maanden gebruiken

2. Als ik de mogelijkheid had, zou ik voorspelldat ik MOOCs zou gebruiken in de
komende 12 maanden

3. Als ik de mogelijkheid had, zou ik van plan zijn om MOCGE€gebruiken in de
komende 12 maanden



Appendix 5. Analyses output from SPSS and ADANCO

Table 7

Statisticsand Descriptive statistics

Statistics
FacilitatingCo EfforiExpecta Performance Socialinfluenc AttitudeTechn Behaviouralln
nditions ncy Expectancy 2 ology tention
N Valid 305 305 305 305 305 305
Missing 0 0 0 0 0 0
Mean 3,6287 3,8779 36352 31754 3,8492 3,5869

Descriptive Statistics

Il Mean Std. Deviation
What is your sex? 305 1,26 A52
What is your age? 304 4 71 2,274
Type higer education 304 1,49 Al
Whatis the name of your 305 2,95 2,600
LIniversity?
Which study do you a0a 2609 20,586
currently follow?y
Do you have experience ans 1,33 36
with anline colleges?
Do you have experience 305 2,02 JGEE
with MOOCs?
Yoluntarinessofllse 305 40787 70943
Walid M (listwise) ans
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Table 8

Type of Universityrequencies

What is the name of your University?

Cumulative
Fregquency Fercent  Valid Percent FPercent

Valid  Radboud University an 28,5 20,5 28,5
Wageningen University 122 40,0 40,0 695
Rijksuniversity Groningen 16 52 52 748
Liniversity Utrecht 13 43 43 79.0
Liniversity Twente 18 4.9 4.9 8349
Lniversity Leiden 23 75 7.5 915
TU Delft ¥ 23 23 938
TU Eindhoven 2 i 7 94 4
Liniversity of Amsterdam i 1,6 1,6 96,1
Wrije Liniversity 1 ] ] 96,4
Erasmus University i 1,6 1,6 93,0
Tilkurg University 2 7 7 98,7
Maastricht University 3 1,0 1,0 99,7
Open University 1 3 3 100,0
Total 305 100,0 100,0
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Table9

Indicator Reliability(base model)
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Indicator

PE

EE

FC Sl

ATUT

Bl VouU

PE1
PE2
PE3
PE4
EE1
EE2
EE3
EE4
FC1
FC2
FC3
Si1
SI2
SI3
Sl4
Atutl
Atut2
Atut3
Atutd
Bl
BI2
BI3
VoUl
Vou2
VoU3rev

0.5998
0.7008
0.6462
0.5603

0.1875
0.5399
0.7284
0.5621

0.0781

0.0913

0.9991
0.6991
0.6264
0.1812
0.2113

0.6902
0.6158
0.6400
0.7327

0.8452
0.6947
0.7796

0.7180
0.6151




Table 10

Factor loadings (base model)

Loadings
Indicator
Age
PE1
EE1
PE3
PE4
Voll2
EE4
BI3
Atutl
FC2
s12
Atutd
Bi2
EE2
Vol
M
FC1
PE2
Atut2
Atutd
S13
FC3
Bl
EE3
sS4

Vol3rev

Table 11

PE

0.7745

0.8039
0.7455

0.8371

Atut

0.8308

0.8560

0.7847
0.5000

Bl Age EE
1.0000

0.4330

0.7497
0.8529
0.8335

0.7345
0.9193

0.8534

Discriminant Validity, HTMT (AVE <.85) (base model)

Discriminant Validity: Heterotrait-Monotrait Ratio of Correlations (HTMT)

Construet

PE

0.9331
0.5030
0.0457
0.3982
0.1296
06401
0.3519

At

01361
0.4504
0.0023
05998
0.3255

Bl Age EE
0.0063
02791 02010
0.1257 02159 0.0413
05901 00712 05301
01851 02915 10786

Vol

0.8473

0.7,

543

sl FC

0.7914

0.8361

0.4257

0.4597

0.3323
0.0294 0.6285

80

0.3022

0.2794

0.9995



Table12

Indicator reliability after deletion of several iterfextended model)
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Indicator

PE

EE FC

Sl

ATUT

Bl VouU

PE1
PE2
PE3
PE4
EE2
EE3
EE4
FC3
Si1
SI2
Atutl
Atut2
Atut3
Atut4
Bll
BI12
BI3
VoUl
Vou2
VoU3rev

0.5997
0.7009
0.6463
0.5603

0.5463
0.7615
0.5867
1.0000

0.8487
0.7675

0.6886
0.6173
0.64(8
0.732

0.849
0.6%0
0.7785

0.7172
0.61%®




Table B

Factor loadings after deletion several items (extended model)

Loadings
Indicator
Age
PE1
PE3
PE4
Voll2
EE4
BI3
Attt
s12
Atutd
Bi2
EE2
Vol
M
PE2
Atut2
Atutd
FC3
BH
EE3
Vol3rev

Table 4

PE

0.7744

0.8039

0.7486

0.8372

Atut

0.5298

0.8557

0.7857

0.8005

Bl Age EE Vol
1.0000

0.5468
0.7660
0.8823

0.8343
0.7391

0.5773

09193
0.8726
0.7543

82

5l FC

0.5761

09213

1.0000

Discriminant Validity, HTMT (AVE <.853fter deletion several itenfextendednodel)

Discriminant Validity: Heterotrait-Monotrait Ratio of
Correlations (HTMT)

Construct
PE

Atut

Bl

Age

EE

Vou

sl

FC

FPE

8331
0.8030
0.0457
0.3630
0.1296
0.4969

0.3456

Atut

0.1361

0.4433

0.0023

0.4669

0.3708

Bl Age EE Vou

0.0063

0.3052 0.1798&

0.1257 0.2189 0.0712

0.4626 0.0463 0.3179 0.26355

0.3165 0.1592 0.4937 0.0110

sl FC

0.3095



