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Abstract. High dropout rates are one of the major issues of Massive Online Open
Courses (MOOCs). Benefits of social Web applications such as active participa‐
tion in creating, sharing and managing content, simultaneous work on the same
artefact, synchronous and asynchronous interaction, and variety of functionalities
that stimulate productivity in performing assignments have the potential to boost
students’ motivation and thus address the aforementioned issue. Successful
implementation of social Web applications in educational settings is largely
influenced by their acceptance by students. With an objective to examine the
forerunners of adoption in the context of social Web applications commonly used
in MOOCs, an empirical study was conducted. Participants in the study were
students of one Croatian higher education institution. Data was collected by
means of the post-use questionnaire. Results of data analysis uncovered the extent
to which evaluated social Web applications differ with respect to determinants of
their adoption.
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1 Introduction

Fast development of information-communication technology and its applicability in all
human endeavour have led to the emergence of information society, which strives
increasingly to become a knowledge society on a global scale. Supporting e-inclusion
is considered as very important as its aim is to eliminate the digital divide, i.e. an
inequality between groups of individuals or communities regarding their efficient use
of ICT in economy and other aspects of a knowledge-based society [16]. Education plays
an important role in engaging every individual in the process of building a knowledge
society and it is thus crucial to find models of learning and teaching that will promote
social inclusion [16]. E-education has been recognized as one of the key components in
the process of building a knowledge society. In recent years, different forms of online
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learning have appeared, from closed ones to open learning. They have led to a new form
called Massive Online Open Courses (MOOCʼs) [2].

1.1 Massive Online Open Courses

The main characteristics of Massive Online Open Courses (MOOCs) are mass and free
access available to any individual, regardless of the nature of the participation, which
can differ with respect to an individual’s educational needs [17]. According to Rajabi
and Virkus [34], one of the goals of MOOCs is to ensure online courses of high quality
where all individuals have equal educational opportunities. MOOCs represent an inno‐
vation in education and their successfulness is derived from the fact that they “reflect
the personal, networked, and openly collaborative practices and principles of Web 2.0”
[17]. The power of the MOOCs is based on the engagement of a large number of self-
organized students and their connections within a certain course platform or their inter‐
action with particular social Web application [7]. Co-creation with learners, low
marginal costs for the scaling, lack of location- and time-dependency, individualization
of teaching services, and enhanced reputation on the educational market are just some
of many advantages MOOCs offer to educational institutions [45].

Regarding the structural differences observed from pedagogical and technical stand‐
points, MOOCs can be divided into two basic categories [7, 34–36, 45]: cMOOCs and
xMOOCs. These two categories represent completely different models of learning and
teaching. While cMOOCs are drawing on connectivism and networking, xMOOCs rely
on cognitive-behaviourist approach. In that respect, xMOOCs are more tutor-centric,
whereas cMOOCs are student-centric models in which learners’ autonomy, peer-to-peer
learning and social networking are more prominent [35].

Saadatmand and Kumpulainen [36] have highlighted the importance of under‐
standing networked learning that represents a form of learning in which social media
and Web technologies intermediate in connecting human resources, content and digital
artefacts. The results of their research have shown that involvement in MOOCs encour‐
ages participants to develop self-organization, self-motivation and a satisfactory level
of technological knowledge to be able to manage a large amount of resources. It is
important to note that in MOOCs there are participants with different personal charac‐
teristics, including socio-demographic factors, learning styles, competences, personal
goals, etc. In that respect, understanding factors that influence acceptance and continued
use of MOOCs by a heterogeneous group of participants is of great importance for the
successful integration of MOOCs in different forms of education.

The number of MOOCs in higher education is growing exponentially [36]. However,
practice and research have shown certain shortcomings of MOOCs pointed out by
students. According to Rajabi and Virkus [34], some of them are: low rate of finishing
MOOCs, lack of motivation for active participation and insufficient knowledge and skills
to use ICT. The authors stated that students believe designing a more interactive platform
could boost participants’ motivation. Being social Web applications, wikis and collab‐
orative editors are a representative sample of interactive educational platforms.
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1.2 Social Web Applications as a Backbone of Massive Open Online Courses

Wiki is a set of structured pages and as such represents a universal mean for information
exchange and knowledge management. In the educational environment, wiki refers to
a collection of information which arises from active participation of students and
teachers thus evolving with each new entry. According to Parker and Chao [33], wikis
provide support for various approaches to learning including collaborative and construc‐
tivist paradigm as well as narrative analysis and cognitive apprenticeship. Drawing on
their work, Orehovački et al. [23] determined following uses of this social Web appli‐
cation: (1) wiki as a tool for documenting group work where each wiki page represent
a separate report; (2) wiki as a knowledge repository composed of artefacts created by
means of other desktop, Web, or mobile applications and integrated with or connected
to wiki page; and (3) wiki as a platform for asynchronous communication and collabo‐
ration among stakeholders of the educational ecosystem.

Owing to their features, wikis started to be actively employed in educational settings
even before the emergence of other social Web applications. In the last decade, they have
become an essential part of diverse educational processes including teaching a foreign
language [13], mathematics [14], statistics [19], information systems [12], etc. However,
results of prior studies on utilizing wiki as a collaboration tool for educational purposes are
quite mixed. For instance, Elgort et al. [10] found that from students’ perspective wiki
encourages their participation in a group work and facilitates collecting and organizing
information, while from teachers’ viewpoint it simplifies managing students’ work and
monitoring of their progress. On the other hand, issues related to learning the wiki syntax,
management of history logs, aesthetics of supported templates, consumption of server
resources, and lack of commitment to regular use are considered to be the major obstacles
that prevent students from embracing wiki as an educational tool [43]. In that respect, Ebner
et al. [9] emphasized that research effort related to the use of wikis in educational context
should be focused on revealing facets of usability and motivational aspects that contribute
to their success.

Social Web applications for collaborative writing are designed to support concurrent
work of multiple users on the same document. The main advantages of collaborative editors
are simultaneous work on the same artefact, variety of functionalities that enable efficient
formatting and editing of the content, and number of add-ons such as live chat, live markup
and annotation etc., which significantly enhances and simplifies interaction among users
[31]. Moreover, they enable monitoring who designed particular artefact and when facili‐
tates artefacts management. Therefore, collaborative editors are commonly used for educa‐
tional purposes. Serving as an effective replacement for the pen and paper, students can
employ them for the purpose of taking notes during each lecture and lab-based exercise.
Considering that social Web applications for collaborative writing have sharing function‐
ality, students can supplement each other’s notes, extend them with the content from litera‐
ture in the field, and in that manner create educational materials which they will employ
when preparing for the mid-terms and the final exam. Being a costless alternative to
commercial office suites, students also use this type of social Web applications for the joint
work on project documentation, preparing essays, participating in brainwriting sessions,
creating various artefacts, etc. [4].
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The aim of this paper is to explore facets of adoption in the context of social Web appli‐
cations widely used in educational settings. The remainder of the paper is structured as
follows. Brief overview of current advances in the field is offered in the next section.
Employed research methodology is described in the third section. Study findings are
presented and discussed in the fourth section. Concluding remarks are offered in the last
section.

2 Background to the Research

White et al. [44] argue that the students’ adoption of an application meant for conducting
collaborative activities represents a strong determinant of successful completion of the group
work in the virtual environment. Motivational factors that significantly contribute to the
adoption of novel technologies in terms of users’ continuance intentions are well-estab‐
lished in latest versions of Technology Acceptance Model (TAM) [40], Unified Theory of
Acceptance and Use of Technology (UTAUT) [42], and Expectation-Confirmation Theory
(ECT) [3]. However, only some of the forerunners of the aforementioned models have been
enhanced and adapted to the context of collaborative Web applications and MOOCs. For
instance, Liu [15] extended the original technology acceptance model with three new
constructs (wiki self-efficacy, online posting anxiety, and perceived behavioural control) and
discovered that wiki self-efficacy, perceived ease of use, perceived usefulness, and wiki use
intention significantly affect wiki usage in the classroom. Drawing on the ECT, Alraimi
et al. [1] explored factors that influence an individual’s intention to continue to use MOOC.
They found that perceived reputation, perceived openness, perceived usefulness and user
satisfaction significantly affect continuance intentions related to the use of MOOCs.

In current studies on predicting adoption of social Web applications by students, TAM
model has been enhanced with constructs from other relevant theories and models. For
instance, Shiau and Chau [37] discovered that integrated model of ECT and TAM have
greater power in explaining continuance intention related to the use of blogs than TAM
alone. By using the Theory of Planned Behaviour (TPB) [39] as a foundation of their study,
Taylor and Hunsinger [38] revealed significant positive interplay among attitude, subjective
norms, control of behaviour and affect. As a follow up, Cheung and Vogel [5] combined
constructs of TAM and TPB thus confirming significant impact of compatibility with
existing tools and practices, perception of resources, self-efficiency and subjective norms
on behavioural intentions to employ Google applications. White et al. [44] explored the ECT
in the context of collaborative editors and confirmed that both perceived usefulness and
satisfaction affect continuance intentions related to the use of Google Docs. By combining
dimensions of TAM and ECT, Orehovački and Babić [22] found that confirmation of
expectations, perceived usefulness, and perceived ease of use are strong predictors of satis‐
faction whereas satisfaction and perceived usefulness significantly contribute to continu‐
ance intentions when use of Google Docs is taken into account.

Apart from being solely focused on examining adoption, recent advances in the field
are also dealing with evaluating quality of various social Web applications. For instance,
Orehovački introduced a set of attributes that contribute to the success of Web 2.0
applications [32], proposed conceptual model together with subjective and objective
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measuring instrument [30] meant for evaluating pragmatic and hedonic facets of quality
in the context various social Web applications including mashups [24], mashup tools
[27], services for mind mapping [20, 25, 26], diagramming [25, 32], and collaborative
writing when they are employed in their native [20, 22, 30–32] and mobile settings [21]
which all resulted in comprehensive evaluation methodology [29]. Finally, Orehovački
and Žajdela Hrustek [28] found that learnability, satisfaction, and usefulness are impor‐
tant determinants of the usability of educational artefacts created by means of social
Web applications.

All the aforementioned indicates that current studies are mainly focused on exploring the
interplay of dimensions adopted from two diverse theories or models. In addition, studies
which consider the adoption of different social Web applications employed in educational
settings are scarce. Our aim is to introduce a framework whose facets originate from all
relevant models and theories on technology acceptance and modelling users’ behaviour and
thus contribute to the adoption of social Web applications. Details on the proposed frame‐
work are provided in the following section.

3 Methodology

Procedure. The study was composed of two main parts: (1) interaction with two social
Web applications and (2) the assessment of their adoption by means of the post-use
questionnaire. The students’ assignment was to collaboratively create an educational
artefact. Students were free to choose the topic of the artefact and team members. Each
student was asked to complete the aforementioned assignment twice – first with wiki
tool integrated in the learning management system (LMS) Moodle and then using the
Google Docs (depicted in Figs. 1 and 2, respectively). After completing the assignment
with both social Web applications, the participants were asked to fill out the post-use
questionnaire. The study was carried out as a part of the cMOOC on Foundations of
Informatics.

Fig. 1. Wiki tool in LMS Moodle
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Fig. 2. Google Docs

Framework. The research framework consists of twelve constructs related to the
adoption of social Web applications. Confirmation (CNF) refers to the extent to which
social Web application has met users’ expectations. Satisfaction (STF) denotes the
degree to which users are content with using the social Web application. Perceived
Usefulness (PU) signifies the extent to which using the social Web application enhances
users’ performance in performing assignments. Perceived Ease of Use (PEOU) refers
to the degree to which using the social Web application is effortless. Behavioural Control
(BCT) represents the extent to which users believe they will be able to conduct assign‐
ments by means of social Web application. Self-Efficacy (SEF) denotes the level to
which users are self-confident in their abilities to employ social Web application.
Anxiety (ANX) refers to a psychological state caused by negative experiences or expect‐
ations to lose self-esteem when confronting a situation in which users have to employ
social Web application. Playfulness (PLY) denotes the degree to which the interaction
with the social Web application holds the users’ attention and stimulates their imagina‐
tion. Continuance Intention (CIN) refers to the extent to which users have the intention
to continue to use the social Web application. Hedonic Motivation (HMT) denotes the
degree to which the use of social Web application arouses users’ emotional responses.
Habit (HBT) refers to the extent to which users tend to subconsciously employ social
Web applications on regular basis. Functional Suitability (FUS) denotes the degree to
which social Web application contains all functionalities required for completing collab‐
orative activities.

Apparatus. The study adopted a within-subjects design comparing two social Web
applications. Data was collected with the use of the post-use questionnaire that was
administrated online by means of the KwikSurveys1 questionnaire builder. The ques‐
tionnaire comprised 13 items related to participants’ demography and 55 items meant
for measuring the dimensions of adoption. Items assigned to constructs were adopted

1 https://kwiksurveys.com.
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from existing models and tailored to the context of the research. Satisfaction and confir‐
mation were measured by items adopted from Bhattacherjee [3], perceived usefulness
and perceived ease of use were examined by items adopted from Davis [8] and Venka‐
tesh et al. [41], continuance intention was explored by items adopted from Bhattacherjee
[3] and Davis [8], self-efficacy and anxiety were evaluated by items adopted from
Venkatesh et al. [41], habit and hedonic motivation were assessed by items adopted from
Venkatesh et al. [42], playfulness was measured by items adopted from Moon and Kim
[18], behavioural control was examined by items adopted from Taylor and Todd [39]
whereas functional suitability was measured by items designed by authors of this paper.
Responses to the questionnaire items were modulated on a four point Likert scale (1 –
strongly disagree, 4 – strongly agree). Overall preference was assessed directly by an
item in which users were asked to choose which of two employed social Web applica‐
tions is more suitable for performing collaborative educational activities. The sum of
responses to items assigned to corresponding construct was used as a composite measure
which reflects particular dimension of adoption. Reliability of scales in terms of the
internal consistency of introduced adoption constructs was examined with Cronbach’s
Alpha coefficient values. Differences between wiki and Google Docs were explored with
Wilcoxon Signed-Rank Tests. The rationale behind the choice to employ this nonpara‐
metric equivalent to the dependent t-test relies on the outcomes of Shapiro-Wilk Tests
which revealed that at least one of the variables in a pairwise comparison violates the
assumption of normality in data (p < .05). Consequently, all the reported results are
expressed as the median values. The effect size (r) was estimated as a ratio of Z-value
and the square root of number of observations. According to Cohen [6], the values of .
10, .30, and .50 indicate small, medium, and large effect size, respectively.

4 Results

Participants. Atotal of 190 subjects (48.95% male, 51.05% female) took part in the
study. The sample was comprised of 69.47% full-time and 30.53% part-time first year
undergraduate students enrolled in various study programmes at Polytechnic of Rijeka
including Transport (34.74%), Entrepreneurship (13.68%), Information Science
(18.42%) and Occupational Safety (33.16%). The age of students ranged from 18 to 49
years where 75.26% of them had between 18 and 20 years. After having completed
collaborative educational activities with social Web applications, 91.57% and 96.74%
of students reported that their level of knowledge related to the use of Google Docs and
wiki is at least good, respectively. For the purposes of e-learning, 86.53% of students
had used different social Web applications (blog, wiki, Google Docs or other) for at least
one year. Majority (95.79%) of students are loyal users of Facebook. Finally, the partic‐
ipants use mobile devices (64.21%) and computers (53.68%) for more than three hours
a day.

Findings. As outlined in Table 1, the Cronbach’s alpha values ranged from .704 to           .
903, thus indicating sufficient reliability of scales for exploratory research [11].
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Table 1. Reliability of scales

Constructs Number of
items

Cronbach’s αa

Google Docs Wiki
Anxiety 3 .751 .787
Behavioural control 3 .774 .744
Continuance intention 2 .825 .808
Confirmation 3 .847 .795
Functional suitability 9 .826 .831
Habit 4 .893 .871
Hedonic motivation 3 .877 .812
Perceived ease of use 6 .903 .861
Playfulness 6 .850 .841
Perceived usefulness 6 .886 .858
Self-efficacy 3 .724 .704
Satisfaction 3 .849 .832

aThreshold value in exploratory research [11] > .600

The outcomes of data analysis revealed that 28.42% and 30% of study participants
are feeling anxious when they have to employ Google Docs and wiki, respectively, for
the purpose of performing educational collaborative assignments. It was also discovered
that 88.25% and 90.18% of students believe they have everything that is required to
complete educational collaborative assignments by means of Google Docs and wiki,
respectively. Moreover, it appeared that 72.90% and 66.32% of subjects is willing to
continue using Google Docs and wiki, respectively, for collaborative work purposes.
Results of data analysis also indicate that 83.33% and 86.49% of students reported that
Google Docs and wiki, respectively, have met their expectations in the context of
conducting educational collaborative assignments. In addition, 86.20% and 84.85% of
study participants believe that Google Docs and wiki, respectively, have all function‐
alities that are needed for conducting collaborative activities. Only 33.42% and 33.95
of students claim they developed a habit of employing Google Docs and wiki, respec‐
tively, for conducting educational collaborative assignments. A total of 79.12% and
75.97% of respondents believe that using Google Docs and wiki, respectively, for
educational collaborative activities is fun, interesting, and pleasant.

Data analysis also uncovered that 71.40% and 88.95% users reported that is easy to
become proficient in using Google Docs and wiki, respectively. Furthermore, 59.04%
and 56.58% of study participants think that interaction with Google Docs and wiki,
respectively, can hold their attention for a longer period of time. It also appeared that
85.61% and 72.28% of subjects believe that using Google Docs and wiki, respectively,
improves their performance in executing educational collaborative tasks. As much as
49.30% and 50.53% of students reported that they could complete educational collabo‐
rative assignments within time frame and without help of any kind when they employed
Google Docs and wiki, respectively. Findings of the study also revealed that 85.26%
and 87.02% of respondents claimed that interaction with Google Docs and wiki, respec‐
tively, represented a positive experience for them. Finally, when overall preference is
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taken into consideration, 25.26% of students would recommend wiki to their peers,
30.53% of students would recommend Google Docs, while 44.21% of students would
recommend both social Web applications for the purpose of conducting educational
collaborative activities.

Although reported findings suggest that difference among evaluated social Web
applications exist, Wilcoxon Signed-Rank Tests revealed that majority of them are not
statistically significant. Namely, it appeared that significant difference between Google
Docs and wiki exist only in terms of the construct that explores users’ loyalty behaviour
(Z = −3.071, p = .002, r = −.16). The reported effect is small in size. Results of Wilcoxon
Signed-Rank Tests are summarized in Table 2.

Table 2. Outcomes of Wilcoxon Signed-Rank Tests

Constructs Z p r Median Values
Google Docs Wiki

Anxiety −1.700 .089 N/A 6.00 6.00
Behavioural control −1.479 .139 N/A 9.00 9.00
Continuance intention −3.071 .002 −.16a 6.00 6.00
Confirmation −1.201 .230 N/A 9.00 9.00
Functional suitability −1.085 .278 N/A 27.00 27.00
Habit −.084 .933 N/A 9.00 9.00
Hedonic motivation −1.512 .131 N/A 9.00 9.00
Perceived ease of use −1.679 .093 N/A 18.00 18.00
Playfulness −1.935 .053 N/A 15.50 16.00
Perceived usefulness −.430 .667 N/A 18.00 18.00
Self-efficacy −1.744 .081 N/A 7.00 7.00
Satisfaction −.628 .530 N/A 9.00 9.00
Adoption −.993 .321 N/A 114.50 144.00

aWiki > Google Docs

5 Conclusions

When constructs that contribute to the adoption of social Web applications are taken
into account, Google Docs and wiki are statistically similar environments for performing
educational collaborative assignments and can be, therefore, employed as an alternative
to one another. Although Google Docs has proved to be better social Web application
than wiki with respect to adoption constructs that measure the extent of anxiety, func‐
tional suitability, hedonic motivation, playfulness and perceived usefulness, and wiki
have reached better students’ ratings regarding the constructs that measure the degree
of behavioural control, expectations, habit, perceived ease of use, self-efficacy, and
satisfaction, significant difference between these two social Web applications was found
only in terms of the construct that examines the level of continuance intentions in favour
of Google Docs. In addition, results of the item on overall preference indicate that
majority of study participants would recommend both application for executing
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collaborative assignments which further supports the aforementioned findings. Never‐
theless, the proposed framework can be employed for exploring adoption of various
types of social Web applications used in educational ecosystem.

As in the case of all empirical studies, work discussed in this paper has limitations.
The first one is related to the homogeneity of study participants. Although students in
our study are representative users of social Web applications, especially since they used
these applications for completing educational assignments, heterogeneous sample could
have provided importantly different responses. The second one concerns the generaliz‐
ability of reported findings. Each social Web application has its particularities which
might affect adoption constructs. Therefore, reported findings should be interpreted with
caution.

In our future work we are planning to conceptualize an interplay of introduced adop‐
tion constructs and examine its psychometric features.
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