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Abstract. Over the past few years, massive online open courses (MOOCs)
have been increasingly identified as technologies that could transform education,
by providing free and high-quality content to anyone with an Internet connec-
tion. However, despite these potentials, MOOCs generally fail to keep their
participants on board. One of the reasons for this phenomenon can lie in a lack
of participants’ engagement. Social presence and sense of community
(SoC) theories claim that a user in an online shared environment may feel more
engaged if s/he perceives the others as ‘real persons’ and feels part of a com-
munity. Therefore, we developed our game elements with the purpose of
developing social presence and SoC among MOOC users. The results of our
experiment, from one side, show that our gamification design did positively
impact users’ development of social presence and SoC, as well as their learning
performance. From the other, data did not confirm that higher levels of social
presence and SoC corresponded to higher engagement of MOOC users. These
results have important implications for the field by enriching it with a more
technologically enhanced approach towards implementing gamification, and by
augmenting the social potentials of MOOCs.

Keywords: Gamification � Social presence � Sense of community �
Engagement � MOOCs � Experimental study

1 Introduction

In 2012, when the use of Massive Online Open Courses (MOOCs) exploded, many
academics were looking at them as a new avenue with great potential for transforming
and improving education. The use of advanced technology made it possible to scale up
and reach massive amounts of users, potentially bringing (free) education within arm’s
reach for anyone with an Internet connection. However, almost seven years later,
MOOCs have only partially fulfilled their potential, as they manage to draw in large
numbers of users, but also see the majority of them dropping out [1]. Based on an
analysis of “565 course iterations from 261 different courses, with a combined 12.67

© The Author(s) 2019
M. Scheffel et al. (Eds.): EC-TEL 2019, LNCS 11722, pp. 172–186, 2019.
https://doi.org/10.1007/978-3-030-29736-7_13

http://orcid.org/0000-0002-9157-4450
https://orcid.org/0000-0002-9268-3229
http://orcid.org/0000-0003-3889-8154
https://orcid.org/0000-0002-8714-4415
http://orcid.org/0000-0002-6086-8480
http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-29736-7_13&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-29736-7_13&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-29736-7_13&amp;domain=pdf
https://doi.org/10.1007/978-3-030-29736-7_13


million course registrations from 5.63 million learners” [1, p. 130], it appears that the
majority of people who enrol in a MOOC never enter the course (52% of the study
sample), and those who do join, are mainly active during the first two weeks, after
which their level of activities drops sharply [1]. We argue that a drop in activity levels
may be partly due to a lack of user engagement, and MOOCs may benefit from a
gamified intervention targeted at increasing engagement.

Inspired by social presence theory, we propose to stimulate engagement by making
MOOC users aware of the presence of fellow students, thus, emphasizing the ‘social
factor’ in MOOCs, in contrast with the rather individual-oriented approach typically
followed so far. Our assumption is that by enabling users to perceive the (social)
presence of their fellow students, a sense of community (SoC) can be generated, which
may positively impact levels of engagement and learning performance. According to
social presence theory [2], engagement can be enhanced in online learning environments
by creating a sense of community and belonging among users [3]. However, as this
theory postulates, to develop a SoC it is important that users perceive others as 'real
persons’ in the shared online learning environment (i.e., the MOOC). Perceiving the
presence of others online is not an inherent characteristic of MOOC platforms, where
usually the only ‘social’ feature, the only ‘social affordance1’, available is the discussion
forum [4]. Several studies have investigated how forums should be designed to foster
user engagement [4, 5], but only few have considered to include and design solutions,
for generating a SoC among MOOC users in order to raise engagement levels [6].

Taking inspiration from games and social presence theory, we have designed,
developed, and implemented several game elements (which are described in Sect. 3 -
experimental design) to address the issue of user engagement in MOOCs. In designing
gamification, we have taken into consideration the characteristics of the scenario of
application, the problem found in this scenario that we aim to address, and the target
audience (in accordance with our previous work [7]).

– Scenario of application: The MOOC platform for the current study, Open edX,
lacks features that enable users to perceive their fellow students. The only space
where people can interact within this platform is the discussion forum, and the
perception of which and how many people are online is not immediate. Most
participants are not aware of how many other users are following the same course.
Implication for the gamification design: to facilitate a SoC, the shared online
learning environment should facilitate sociability, which is the degree in which the
online environment supports social affordances[8, p. 284]. In the shared social
space, it is important to perceive the other as real, close. Proximity has been shown
to play an important role in the development of a SoC [9]. One way to create
“virtual proximity” in online learning scenarios, is to provide awareness information
about group members, in our case MOOC fellow students. Furthermore as [10]
reports, different types of interactions (student-instructor and student- student) are
important, because together these “strengthen students’ sense of membership”

1 [8] pointed out that such social features (affordances) may add to what they call the ‘sociability’ of
the online learning environment. They purport that sociability affects the degree of social presence
and social interaction among learners and, thus, their engagement.
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[7, p. 153]. Therefore MOOC users will not only need to be aware of the other
members, but also to interact with them.

– Target audience: MOOC learners can be as heterogeneous as the general public.
Interactive technology has to consider user characteristics, and more specifically
their perceptions and predispositions. While some people easily perceive others as
being present, others may require more explicit input to perceive the same level of
presence.
Implication for the gamification design: considering the heterogeneity of our target
audience, the game elements need to be developed in such a way that each user
determines her/his own level of social involvement, respecting and taking into
account the individual needs and characteristics.
– Problem to solve: we aim to address the lack of engagement and retention of

users within an online open course.
Implication for the gamification design is to address the lack of social features
(affordances) in the Open edX platform, with the purpose of enhancing its
sociability. By doing so, we aim to generate a feeling of others (social presence,
in term of awareness and proximity) among MOOC users, which will lead to the
generation of a SoC. In turn, this is expected to increase levels of participant
engagement in the gamified (experimental) condition compared to the non-
gamified (control) condition.

To present our gamification design and its effects, we have organised the remainder
of this paper as follows: section two introduces our theoretical framework, based on
social presence theory and SoC. The third section presents related works, mainly with
respect to how engagement has so far been investigated in MOOCs. Section four details
our research questions and hypothesis, then the experimental procedure is described,
followed by the results, discussion and conclusions.

2 Theoretical Background

The term and theory of social presence has evolved over the recent years. It has been
coined in the field of telecommunications by [2]. Initially social presence was defined
as the “degree of salience of the other person in the interaction” [2, p. 65], using a
communication medium. [2] conceptualised social presence as “a quality of a com-
munication medium that can determine the way people interact and communicate” [8,
p. 117]. According to [2] the degree of social presence can vary in relation to the
medium used (i.e. videos have a higher level of social presence than audio). [12] shifted
the attention from the medium to the person, defining social presence as “the degree to
which a person is perceived as a real person in mediated communication” [9, p. 151].
Lastly with the Community of Inquiry (CoI) framework [13] the focus has passed from
the person to the community.

To understand how social presence, sense of community (SoC) and engagement are
linked, we can refer to the study of [3]. Results from this study suggest that social
presence correlated with SoC and students with a stronger perception of SoC also felt
more engaged [3]. Furthermore, “Online researchers emphasise social presence as a key
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factor in student engagement” [11, p. 3] and relate it positively to “students learning
[…] and student satisfaction” [11, p. 3]. Engagement in general is an abstract and
multidimensional concept [14], and students’ engagement in particular, has been
investigated and conceptualised in many ways across several disciplines [15–17]. From
a technology enhanced learning perspective, the type of engagement we aim to study
and foster is generated in online environments and for which social presence and SoC
is needed. The latter is seen as an element of the social space that exists among
participants and described in previous work [8, 18]. Therefore, in the framework of this
study, engagement is studied as the degree in which the learners are involved in online
activities and interact, communicate, with others (mediators and peers). Engagement, as
such, is generated and influenced by the experienced presence of the others and social
presence. In other words: “Engagement is composed of individual attitudes, thoughts,
and behaviours as well as communication with others. Student engagement is about
students putting time, energy, thought, effort, and, to some extent, feelings into their
learning” [11, p. 147].

3 Related Work: Engagement in MOOCs

Engagement is a popular topic in the literature on MOOCs. Authors have described the
construct via literature review [19], through theoretical frameworks, such as self-
determination theory [20], learning analytics [21], and machine learning algorithms
[22]. The studies conducted have identified, among other results, the type of users that
engage in MOOCs [4]. Furthermore, it has been shown that teacher/instructor styles
play an important role in engaging students [23], as well as videos [24], formative
assessment, feedback practices [25], and time management solutions that support
learners [26].

Gamification has been suggested as a potential strategy to stimulate user engage-
ment in MOOCs [27, 28]. For designing a gamified solution we have investigated the
‘games’ literature, with the aim of understanding which factors retain millions of
players within their online communities. Based on [29], the two factors that seem to
retain players in a specific group or guild are: (1) SoC (membership, sense of
belonging, group identity), which positively impacts retention and ‘relation switching
cost.’ Such a cost in online games can be described as “the losses accompanied with the
breaking of the bonds that have been formed with other gamers” [29]. A high SoC is
accompanied by high relation switching costs, yielding players more likely to stay in
the same group (or guild). (2) The second factor that retains players in a specific group
is interdependence. “Interdependence is the degree to which members in a community
rely on each other to make decisions and take actions [30]” [29]. In order to create a
SoC and interdependence within MOOCs, it is vital to make the users aware of the
others and generate social presence.

Although the importance of social presence in online learning settings has been
well documented [7, 31–33], most research in the area of social presence is situated
within the formal education context [6]. Only a few studies examine learner perceptions
of social presence in MOOCs [6]. What we propose in this study, is not only a
conceptual elaboration but also a technological solution that embraces the concept of
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social presence and SoC to enhance engagement of users within a MOOC learning
environment. Lastly, in our previous work [33], we also theorize on the correlation
between social presence and SoC, hypothesizing their impact on engagement and
learning performance. This work is also an attempt to empirical verify this connection.

4 Research Question and Hypotheses

The main research question underlying our study is: Can a gamified solution help to
increase MOOC user engagement and learning performance through mechanisms of
social presence and SoC? We hypothesize that by enabling users to perceive the
(social) presence of their fellow students through gamified solutions, a SoC can be
generated, which positively impacts levels of engagement and learning performance,
see Fig. 1. From this assumption, the following research hypotheses (H) are derived
with regard to our experiment (detailed below):

H1: Our gamification design contributes to the feeling of social presence among
MOOC users: perceived social presence will be higher for users in the experimental
(gamified) vs. control (non-gamified) condition;

H2: Our gamification design contributes to the SoC among MOOC users: SoC will
be higher for users in the experimental (gamified) vs. control (non-gamified) condition;

H3: Social presence and SoC are positively associated, i.e., higher levels of social
presence are associated with higher levels of SoC;

H4: Our gamification design contributes to MOOC user engagement: engagement
will be higher for users in the experimental (gamified) vs. control (non-gamified)
condition;

H5: SoC is positively associated with user engagement, i.e., higher levels of SoC
are associated with higher levels of engagement.

H6: Our gamification design contributes to MOOC user learning performance: test
performance will be better for users in the experimental (gamified) vs. control (non-
gamified) condition;

H7: Our gamification design contributes to MOOC user retention: retention will be
higher, c.q. dropout will be lower and later for users in the experimental (gamified) vs.
control (non-gamified) condition;

Fig. 1. Representation of the connection among variables
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5 Method

Participants and Procedure2

A total of 255 people enrolled in the MOOC, of which 154 were active. Participation in
the MOOC as well as in the experiment was voluntary, and information about it was
provided in the introductory video and via additional information. At the beginning of
the course, participants’ background information and the consent to use their data were
collected. 155 participants provided background data and informed consent. The
average age of the participants was 43.4 (SD = 13.89), n = 53 had a master’s degree;
n = 47 a bachelor’s degree, and n = 25 a high school diploma (the rest declared
‘other’). The majority (n = 108) of the participants were from NL, but also BE, IN, ES,
PK, GB, FR and AU were represented.

Log data (H4, H6–7) were registered during the MOOC for 154 online users. In
addition, one week after the MOOC had started, participants were asked to fill in a
survey containing the social presence scale (SPS) and the SoC measure (H1–3, H5).
The SPS was filled in by 45 (of 98, 45.9%) users in the experimental condition and by
19 (of 56, 33.9%) in the control, whereas for SoC, data were complete for 47 (48.0%)
users in the experimental condition, and 23 (41.1%) in the control condition.

The Study Site
The MOOC under investigation was titled “How Cryptography keeps the Internet
Secure”, at its first edition. It ran between January 2019 and February 2019, spanning
four weeks in total. Each week had dedicated content and included a knowledge test.
Video lectures, video scripts and lecture notes were available for all participants, and
were released weekly. The MOOC was provided by the Open University of The
Netherlands on Open edX platform.

Experimental Design
To test the above mentioned hypotheses, MOOC users were randomly assigned to an
experimental (gamified) or control (non-gamified) study condition. The gamification
design consisted of the game elements listed below (see Table 1), manipulated between
groups with the purpose of targeting MOOC users’ feelings of social presence and SoC,
which were expected to positively affect levels of engagement. Within the experimental
group, users were further assigned randomly to one of two clans (Fig. 5).

2 The ethical conformity in the procedure carried in this study, data collection, and storage has been
evaluated and approved by cETO, the Ethical Committee of the Open University of The Netherlands,
which assessed also their compliance with the GDPR (General Data Protection Regulation).
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Table 1. Overview of included game elements and experimental manipulations thereof.

Experimental group
(gamified condition)

Control group
(non-gamified condition)

Avatar “Abstract representations of the person” [35].
Provided with set of images (see Fig. 1), 
including a gender neutral icon, from which 
users could select their favourite. 

Only a default icon was provided, no avatar 
selection available. 

Clans / Guilds are groups of people, that work together to define their own identity and 
common goal.

Users were randomly assigned to one of two 
clans, with the task of choosing their own 
name, logo and rules (see Fig. 2). The aim 
was to a ‘feeling of belonging’ from each 
other.

No reference to or participation in clans,
participants in this condition had the “solo 
mode” only. 

Challenges
The two clans faced four different challeng-
es during the course, described below

No challenges, no collaboration or group 
voting.

Cooperation “allows players [in games] to divide goals between them and rely upon each 
other’s abilities and resources” [35].

During all challenges, clans were asked to 
act as a group, and each answer and choice 
was based on a group voting (see Fig. 2). 

No reference to or participation in clans, 
“solo mode” only.

Competition
Set up between clans with regard to the 
challenges. 

No inter-user competitive elements.

Communication channels
Provided with chat function, enabling coop-
eration among clan’ members (see Fig. 4). 

Provided with chat function, without refer-
ence to clans and avatar visualization.

Online status (proximity) of other users
On each MOOC page, users could visualize 
the colour coded online status (online, re-
cently online and offline) of the members of 
their clan and have an overview about the 
online clans’ activities (see Fig. 3). The 
order of the users on the bar was regulated 
by virtual proximity, meaning that those that 
were online and on the same page, were 
visualized first

On each page of the MOOC, users could 
visualize the colour coded online status 
(online, recently online and offline) of other 
users in control group, without any reference 
to or participation in clans. All users were 
represented with the same icon (no avatars), 
the order of the users on the bar was regulat-
ed by virtual proximity. 
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As mentioned in Table 1, the experimental group was asked to perform a number of
challenges:

– first week: (1) group identity challenge, participants used the group voting system
needed to agree on their clan name, aim, logo, rules, and roles, (see Fig. 2, rep-
resenting the group voting system used to define the clan name); (2) knowledge
challenge (test), (in competition with the other clan);

– second week: the (1) crypto-challenge, which consisted of sending an encrypted
message to the other clan and decrypt the response back, and the (2) knowledge
challenge (test);

– third week: was a very information heavy week and we asked only for the
knowledge challenge (test);

– fourth week: (1) discussion challenge, where all groups (clans and control) were
asked to challenge a peer or the teacher in a discussion and (2) the knowledge
challenge (test).

Measures
Social presence was measured using a shorter version of [35]’s scale. The scale
assesses social presence across the two dimensions of ‘awareness of the others’ and
‘proximity to the others’, with 4 and 12 items respectively, all rated on a 5-point Likert
scale (1 = strongly disagree to 5 = strongly agree)3 SoC was measured using the

Fig. 2. Avatar selection interface (Exp
view)

Fig. 3. Clan name definition
(Exp view)

Fig. 4. Online Status (Exp view) Fig. 5. Chat tool (Exp view)

3 The longer social presence measure used 15 and 12 items respectively. Considering the novelty of
the measure, Rasch analyses [36, 37] were performed and the psychometric quality of the measures
found were appropriate for the awareness dimension (Cronbach’s a = .92) and for the proximity
dimension (Cronbach’s a = .94) as well. The analyses also delivered the Rasch person measures as
alternatives to the total scores of each person.
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instrument of [32] consisting out of 10 items using 5-point Likert scales (1 = strongly
disagree to 5 = strongly agree)4. Engagement was assessed based on the log-data
collected throughout the course, and included the amount of content page views, info
page views, test page views, test submittals, and chat activities, assessed at week and
total course level. Only those activities that were measured in both the experimental
and control group were included for group comparisons. Higher levels of activity were
assumed to reflect higher levels of engagement. Learning performance was opera-
tionalized as the percentage of correct answers on the weekly knowledge tests.
A higher proportion of correct answers reflected better performance. Retention,
cumulative dropout was assessed at week level in both groups, with users being defined
as dropouts if they neither had any registered content page views, info page views, test
page views, test submittals, or chat activities within that week, nor thereafter. In
addition, the number of days to dropout were defined as the last day at which an online
activity was registered for a certain user, calculated from course start (higher number of
days reflecting later dropout).

Analyses
In order to test hypothesis H1 (social presence), and H2 (SoC) independent samples t-
tests were performed. To test H3 (association between SoC and social presence), a
regression analysis was performed with social presence as independent (predictor)
variable, and SoC as dependent (outcome), as well as a Pearson correlation. Regression
was also performed to test H5 (association between SoC and engagement).

H4 (engagement) was assessed by using independent samples t-tests to test whether
the amount of content page views, info page views, test page views, test submittals, and
total amount of online activities were significantly higher in the experimental versus
control group, and v2 to test whether the proportion of participants using chat func-
tionalities was significantly higher in the experimental vs. control condition. H6
(learning performance) was assessed using v2 to test whether the proportion of correct
answers on the knowledge tests was significantly higher in the experimental vs. control
condition. Lastly, v2 and independent samples t-tests were performed to test, respec-
tively, whether the proportion of participants dropping out was lower in the experi-
mental vs. control condition, and whether the average number of days to dropout were
higher in the experimental vs. control condition (H7; retention/dropout).

6 Results

H1: Perceived social presence will be higher for users in the experimental (gamified)
vs. control (non-gamified) condition;

4 Rasch analyses were performed to confirm the uni-dimensionality of the SoC measure. Furthermore,
the psychometric quality of the measure was excellent (Cronbach’s a = .96). The analyses also
delivered the Rasch person measures as alternatives to the total scores of each person.
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As Table 2 reports, the levels of social presence were significantly higher for users
in the experimental group, compared to those in the control group thus confirming the
hypothesis. Furthermore, the dimension of social presence in which the two groups
differ significantly is ‘proximity with others’, which is higher in the experimental group
compared to the control one.

H2: Perceived SoC will be higher for users in the experimental (gamified) vs.
control (non-gamified) condition, as Table 2 shows, the level of SoC were significantly
higher for users in the experimental group, compared to those in the control group, thus
confirming H2.

H3: Higher levels of social presence are associated with higher levels of SoC: a
regression analysis has been performed with SPS as independent (predictor) variable,
and SoC as dependent (outcome) variable, the association is significant
(F(2,61) = 44.79; b = .707, p < .001; R2 = .595), regardless of treatment or control
conditions, thus social presence and SoC are significantly associated in both groups, H3
is confirmed. Furthermore the Pearson correlation performed with Rasch measures,

Table 2. Comparison social presence and sense of community between control and experi-
mental groups on the base of questionnaire data.

Control Group
(n=23) 

Experimental Group 
(n=47)

ta p-value

Social Pres-
ence, M(SD) 2.04 (.82) 2.51 (.73) t(62)b = -2.235 .029

Proximity 1.93 (.82) 2.44 (.74) t(62)b = -2.400 .019

Awareness 2.37 (.93) 2.72 (.85) t(62)b = -1.456 .150
Sense of 
Community 3.10 (1.01) 3.88 (1.13) t(68) b = -2.787 .007
a. Independent samples t-test. 
b. SPS missing for 4 subjects in ctrl condition and 2 subjects in EXP condition

Table 3. Correlation sense of community and social presence- experimental and control groups
(Rasch measures)

Sense of Community Proximity Awareness
Number of participants in the EXP Group = 39- Pearson Correlation (Sig. 2-tailed) 

Sense of Commu-
nity  1 . 528** (.001) .644** (.000)

Proximity .528** (.001) 1 .757** (.000)

Awareness .644** (.000) .757** (.000) 1 

Number of participants in the Control Group = 18- Pearson Correlation (Sig. 2-tailed) 
Sense of Commu-
nity 1 .315 (.203) .430 (.075)

Proximity .315 (.203) 1 .806**(.000)

Awareness .430 (.075) .806** (.000) 1 
*. Correlation is significant at the 0.05 level (2-tailed). 
**. Correlation is significant at the 0.01 level (2-tailed).
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reported in Table 3, shows a positive correlation between social presence and SoC only
in the experimental group, see the first column of Table 3, supporting therefore H3.

H4: Engagement will be higher for users in the experimental (gamified) vs. control
(non-gamified) condition: see Table 4. Users in the experimental and control group did
not significantly differ with regard to the total amount of registered content page views,
test page views, test submittals, and total number of online activities at course level.

However, more info page views were registered for users in the experimental
group, and a significantly larger proportion of users in the experimental condition used
chat functionalities compared to the control condition. Also, the data suggest that
activity for users in the control group dropped more steeply after course start, compared
to that of users in the experimental group, with a trend-significant difference in the last
week of the course (t(152) = −1.573, p = .069). The two clans in the experimental group
did not significantly differ on any of the engagement measures. Taken together, H4 was
only partially confirmed.

Table 4. Comparison control and experimental groups on the base of log-data

Control Group
(n=56)

Experimental Group
(n=98) ta / χ2 p-value 

No. of online activities b,  
M (SD) 138.46 (114.85) 148.53 (179.67) t(152) = -.377 .707

Week1 49.02 (34.32) 46.84 (48.22) t(152) = .298 .766

Week 2 47.71 (49.12) 46.06 (52.60) t(152) = .192 .848

Week 3 27.63 (41.40) 30.15 (54.47) t(152) = -.301 .764

Week 4 14.11 (26.77) 25.48 (50.13) t(152) = -1.573 .069
Cumulative proportion 
dropoutc, % Week1 0.00 0.00 - - 

Week 2 26.8 26.5 χ2(1)= .001 .558

Week 3 57.1 50.0 χ2(1)=. 729 .247

Week 4 67.9 61.2 χ2(1)= .677 .259
No. of days to dropoutd,
M (SD) 14.36 (9.14) 15.47 (9.10) χ2(1)= -.728 .467

No. of content page 
views, M (SD) 81.93 (72.31) 91.93 (102.33) t(152) = -.645 .520

No. of info page views, 
M (SD) 7.82 (6.31) 12.69 (16.60) t(152) = -2.109 .010

Proportion of partici-
pants using chat func-
tionalities, %

10.7 28.6 χ2(1)= 6.605 .007

No. of test page views, 
M (SD) 34.14 (31.23) 28.60 (43.85) t(152) = .832 .407

No. of tests submitted, M 
(SD) 13.75 (12.39) 10.24 (14.10) t(152) = 1.549 .123

Proportion correct an-
swers on knowledge test, 
%

65.6 78.0 χ2(1)= 27.411 < .001

a Independent samples t-test;  
b Including: content page, info page, test page views, test submittals, and chat activities
c Defined as: neither having any registered content, info, and test pages views, test submittals, or chat activities within that week, 
nor thereafter
d Defined as: last day at which an online activity was registered, calculated from course start 
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H5: Higher levels of SoC are associated with higher levels of engagement: no
association was found between SoC scores and online activities (F(1,68) = .382;
b = .075, p = .539; R2 = .006; adjusted for treatment condition: F(2,67) = .749;
b = .032, p = .805; R2 = .022). H5 was not confirmed.

H6: Test performance will be better for users in the experimental (gamified) vs.
control (non-gamified) condition: as Table 4 reports, the proportion of correct answers
on the knowledge tests was significantly higher in the experimental group compared to
the control group, thus confirming H6. The two clans in the experimental group per-
formed equally well on the knowledge tests (clan 1: 77.3% correct answers; clan 2:
78.7% correct answers; v2 (1) = .237, p = .627).

H7: Dropout will be lower and later for users in the experimental (gamified) vs.
control (non-gamified) condition: see Table 4. Although the data suggested differences
in rate and speed of dropout in favour of the experimental condition, these differences
were not statistically significant, thus not supporting H7.

7 Discussion and Conclusion

This study investigated the effects of a gamified intervention targeting user engagement
in MOOCs through mechanisms of social presence and SoC. To this end, seven game
elements were designed and implemented in the MOOC embedded in the platform
Open edX. Using an experimental design, users were randomly assigned to a gamified
or non-gamified condition (experimental vs. control group).

The data showed that the game elements did trigger social presence and SoC among
MOOC users, however, the expected association between these measures and user
engagement was not confirmed. More specifically, seven hypotheses were tested, of
which four were confirmed (H1-3, and H6), one was only partially confirmed (H4), and
the remaining two (H5 and H7) were not supported by our data. From this we conclude
that our gamification intervention had an effect on (i) users’ learning performance (H6):
MOOC participants accomplished significantly better results compared to participants
in the control condition; (ii) the development of feelings of social presence (H1), in
particular for the proximity dimension; and (iii) development of a SoC (H2). Fur-
thermore, social presence and SoC were associated (H3), particularly in the experi-
mental group, however, we did not observe a direct association between these feelings
and user engagement (H5). As far as engagement is concerned, users in the experi-
mental condition showed to be significantly more engaged compared to the control
group in the usage of the chat tool and in the view of the info pages. This enables us to
only partially confirm H4. Moreover, users in the experimental group seemed to have a
higher level of retention compared to their colleagues in the control group, showing a
less pronounced decline in activities as a function of course duration compared to what
was typically reported in previous work [1]. However, possibly due to the scarce
number of participants involved, this apparent difference was not statistically signifi-
cant, therefore H7 was not confirmed. Results from this study should be viewed in the
light of several limitations. First of all, the sample size was limited, thus the possibility
of null findings representing ‘false negatives’ cannot be excluded. Secondly, although
log-data were collected for the complete sample, only a selection of users provided
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questionnaire data, thereby potentially biasing results. Lastly, we cannot ascertain that
the implementation of our game elements in the online environment was without
technical problems for all users. Further studies are therefore warranted, in which these
issues are addressed.

Despite these limitations, this study represents a step forward for the field of
gamification of MOOCs. It enriches the gamification field by introducing a techno-
logical solution that embraces theories known in the field but never applied to gami-
fication before. Furthermore, it shows a more technologically advanced way towards
designing and implementing gamification within MOOCs, taking into consideration the
application scenario, the target audience and what is actually done in the game world.
Also, this study enhances MOOCs: MOOC platforms, in general, do not allow to seize
upon this potential, the “social” aspect seems totally left aside. In Open edX, in
particular, it is hard to understand that there are other users online in that same course:
if a user is keen to be involved in some kind of social interaction, s/he has to hunt for
the discussion forum. Our solution instead enables MOOC users to be aware of the
others without the need of taking any action, by simply being online.

In conclusion our data show that the game elements designed to produce social
presence and SoC among MOOC users were proven to successfully fulfill their
purpose.
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