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Abstract— Gamification in engineering education has been
applied with success in the last years. Also, Massive Open Online
Courses (MOOCs) are recognized as a good strategy to enhance
engineering education. Nevertheless, MOOCs have two main
weaknesses: first, lack of addressing personal goals; and second,
low completion rates in comparison to the number of
registrations to the MOOCs. To improve learning experiences in
MOOCs and to strengthen self-regulated personalized learning
we propose the application of gamification in MOOCs. 'Our
assumption is that MOOC learners will better succeed' in
achieving their goals if they can individually personalize and plan
their learning paths through gamification. This assumption is
based on the implementation intention theory which claims that
people who foster their goal intentions with implementation
intentions are comparatively more successful in their personal
goal achievements. Based on a preliminary literature review this
article presents and arguments on our research idea on how to
apply gamification to enhance MQOC users’ goal achievement.
Besides, it introduces a new perspective on MOOC completion
rates based on the user intention and a new way of.measuring it
via the Personal Goal Achievement Ratio (PGAR) and the
Overall Goal Achievement Ratio (OGAR).

Keywords—gamification; goal achievement; user intention;
completion rate; MOOC; implementation. intention theory

L INTRODUCTION

MO@Cs“areyoften criticized for their relatively low
completion rates, which has already been questioned as the
only relevant measurenof quality [1][2][3]. In this paper, we
present completion “rate related to the learners’ original
intentions of approaching the MOOC. To enhance completion
rate, in the perspective of goal achievement, we propose to
apply gamification (a gamified-approach) to MOOC:s.

Gamification is the application of game elements in a non-
game scenario with the purpose of having an effect and solving
a problem [4]. The purpose of this paper is to describe our idea
on how gamification elements can be introduced into MOOCs
in order to enhance users’ goal achievements. More
specifically we aim to identify the game elements that will
allow MOOC users to implement their intention via the act of

planning, based on the implementation intentiomstheory [5], i.e.
avoidingfan intention\behaviour gap [6].

The paper is dividediin six sections. Section II, describes
gamification: its origin, available frameworks for designing it
with their specific aspects and drawbacks. The section is ended
by highlighting_ the, needs of further empirical studies. In
Section III MOOCsS are,detailed as our field of application with
an emphasis on the problem that we want to address by
applying gamification.| Especially, new perspectives will be
presented,on the MOQCs' completion rate and dropout and on
the connectionypamong goal achievement, gamification, and
MQOCs. In< Section IV examples of gamified MOOCs
available in the literature are presented. The article concludes
by explaining how to address MOOC users' goal achievement
by using gamification (Section V) and our conclusions and the
future, work plan (section VI).

II.  GAMIFICATION

A. Brief History and definition of Gamification

The first use of gamification dates back to 1912 when the
American Cracker Jack, a popcorn brand, included free
surprise toys in its packets as a marketing idea [8]. The scout
movement (1910) with their utilization of "ranks" as well as
"badges" assigned to children for their achievements, has also
been recognized as a form of gamification in education [8] [9].
In the academic field, the first publication on the topic of
gamification can be attributed to Thomas Malone, dating back
to the 1980s [9].

The term gamification itself is quite recent. In 2002, Nick
Pelling, a British game developer, coined and used it to
describe his idea of enhancing the enjoyability and the speed of
"electronic transactions" with "game-like accelerated user
interface design" [8]. An often cited definition of gamification
was elaborated by Deterding et al. [4] in 2011 who referred to
it as "the use of game design elements in non-game contexts"
[4]. According to Nah et al. [10], the most used game design
elements in education are Points, Levels, Badges,
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Leaderboards, Prizes and Rewards, Progress Bars, Storyline
and Feedback.

Points are the numerical values assigned to the users by the
achievement of a goal or a task and completion of a level, as a
score they represent numerically the success of the user. They
are generally displayed on the leaderboards, which help the
user to contextualize his/her performance in comparison to
others.

Levels are connected with the commitment a user needs to
invest for the achievement of a task. They help a user to
perceive their progress. The completion of a level as well as of
a task can be displayed on the Progress Bar.

Prizes, badges, and rewards are virtual objects, mostly in
the shapes of trophies and cockades assigned to reward a user
for the completion of a goal, task, level.

While Feedback is information that (generally) the system
sends to users for their performance. Different types of
feedbacks are available in accordance with Mazarakis [11]:
"gratitude feedback", when the system thanks a user for the
participation; "historical feedback", that gives back information
about user performance within the time the application has
been used; "relative ranking feedback", which informs users
about the points reached by completing a determinate tasknor
goal; "social ranking feedback", gives the user information
related to his/her points in relation to another participant; and
"wrong/right" which informs a user about the accuracy of
his/her performance and/or answer [11].

Last but not least, the game element storyline, also
narrative, consists in the art of telling.amstory in order to
contextualize e.g. the learning contefit in"a meaningful and
logical environment. If a narratiyé 1s applied in a learning
scenario, it provides users withd"opportunities| for reflection,
evaluation, illustration, exemplification; and inquiry" [12].

Although gamification is successfullysbeing applied in
engineering education [13][14][15] and Gits potential as
motivator and engagement meanare claimed by several authors
[16], more empirical studies ‘are needed. » Gefierally,
gamification (€specially applied in engineering education) is
still a young discipline [17], which offers a vast variety of
approaches andhymeans. Consequently, among ‘other needs, a
clearer understanding of the effects|that specific aspects of
gamification generatelon users’ behavior is required.

Gamification is more than the application of game elements
in a non-game scenario; the mere implementation of those
elements does not guarantee a result. The choice of the game
elements and their design needs to be related to the problem to
be solved and the population targeted [7].The next subsection
presents a brief review of the literature on gamification design
frameworks.

B. Design Gamification

In literature, several strategies have been reported with a
particular focus on frameworks to design gamification. They

are based on game principles, offering guidance for designing
gamified activities. This section discusses some of these
frameworks but also underlines that even if different
frameworks are available, their validity has often not been
proven empirically yet.

Mora et al. [18] identify and analyze a total number of
eighteen frameworks for gamification design. Their analysis is
based on nineteen items clustered into the following five
categories: economic; logic; measutement; psychology and
user interaction. As resultsy they report (1) about the
development and flourishmeént of the frameworks to design
gamification; and (2) onshe most used approaches. The first
ones date back to 2013fand most of them follow an approach
“based on a Human-Focused Design, principles [sic], taking
into account the person as the main goal of the design” [18].

The user,éentered approach is underlinedyalso by Nah et al.
[19] whodpropose “a gamification framework to provide
guidance and suggestions to software designers and researchers
in gamifying their educational applications”. Their framework
is based on:

1. Principles, of gamification, which are “(i) Goal
orientation;\(ii) Achievement, (iii) Reinforcement, (iv)
Competition, and (v),Fun orientation” [19].

2.  Game elements; such as: “points, levels, leaderboards,
badges, onboarding, challenges/quests, and social
engagement loop [...] feedback, teams/social
dynamics, rules, marketplaces/economies, avatars,
visual/3D space/sounds, customization, narrative
context, and roleplay” [19].

3. Dimensions of user’s engagement.

For Nah et al. [19] this framework is the mean to reach
gamification aims. In their perspective the principal goals of
gamification in the educational scenario “are to increase
engagement as well as learning achievement” [19]. Interpreting
engagement as “a state of deep attention and involvement” [19]
that can be reached via the game elements listed above.

The picture drawn by the analysis of these conceptual
contributions is the following: gamification is a technique
positively influenced by different fields, such as marketing,
human-computer interaction, game studies and design [20], and
has several fields of application (such as: marketing, training,
education, training, social networks) that registers a significant
impact on numerous levels of human behavior [21].

There are several available frameworks for gamification
design that “do not take into account some necessary keys to
get a more effective gamified process for success” [18].

As far as the state of the art of gamification application and
design is concerned, it lacks a “complete understanding of
when gamification is an appropriate instructional tool and
when it is not” [22].

Even if the concept and the definition of the term
gamification is “gaining focus” and “initial frameworks based
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on foundational psychological theories, [...] have been
collectively proposed” [23]; “empirical, mixed methods
research that employs statistical analysis and reports effect
sizes for standard elements, dynamics, and experiences” are
needed [23].

These studies are fundamental to empirically validate the
effects of gamification on users that were reported initially.
“Likewise, comparative studies that employ controls are
needed to ascertain what effects gamification has above and
beyond other aspects of the system and in comparison to other
approaches” [24].

To give a better understanding of the needs of empirical
evidence in the field of gamification, the next section reports
studies focused on this issue.

C. Looking for empirical evidence in Gamification
application

From 2014 onwards several reviews of the literature,
Hamari et al. [7]; Nah et al. [10]; Lister [25]; Thiebes et al.
[26]; Pedreira et al. [17]; Dicheva et al. [27]; Dicheva &
Dichev [16] and Lumsden et al. [28], have been conducted with
the purpose of investigating gamification empirical evidence.

Hamari et al. [11] focus on the analysis and empirical
evidence of gamification as motivational affordance. By
analyzing 24 articles they found that “gamification does work,
but some caveats exist”. In particular, the studies analyzed
were for the majority qualitative and the few quantitative ones
were lacking in methodological procedures, the experiments
were of a limited number and not condueted with experimental
methods.

Nah et al. [10], based on theif literature review data, report
that there are ten game design/€lements most frequently used in
education: points; levels; strategies; badges; leaderboards;
prizes; rewards; progress bar; storyline and feedback [10].
Based on 14 studies, theyselarify the state-of-the-art related to
the application of gamification in education. They, conclude by
encouraging “practitioners and. researchers to. useéwa design
science appreach to evaluate the impact of gamification in
education”’(10].

Lister [25] performed a literature review with the purpose
of determining “to what extent gamification supports student
achievement and motivation among college level students”,
finding that a gamified-based approach directed to post-
secondary students in school environment affects students’
motivation and supports students’ achievement. 19 articles
were found and in the conclusions a need for a study focus on
“the impact of gamification on student academic success and
performance” and further analysis on the weakness of
gamification is pointed out [25].

Thiebes et al. [26] focus thir study on identifying the
dynamics and mechanics used to enhance information systems
(IS) users’ performance and motivation, with a classification
of the main mechanics and dynamics used in gamification. By

analyzing 34 studies, they identified gamification as a
promising approach to be applied in IS and to motivate users.
They conclude by underlining the importance of investigating
“the potential risks of gamification” [26].

Pedreira et al. [17] performed a systematic literature review
aiming at drawing the state-of-the- art of applied gamification
in the field of software engineering (SE). Based on 29 studies
they pointed out that the use of gamification in SE is still at the
beginning (“the field is quite preliminary”). “The adoption of
gamification in SE is going more slowly than in other domains
such as marketing, education, or mobile applications” [17].
Indeed, the game mechani€s used are rather simple and limited
to elements such as badges and points. Also, the application of
gamification in the field of SE is i need of empirical support.

Studies suchfas, Dicheva et al. [27] and Dicheva & Dichev
[16] report onfa different domain but draw similar conclusions.
Dicheva etfal. [27] performed a systematic‘'mapping study with
the purpose of giving a complete overview of the empirical
researtch dene with /réspect to gamification in education.
Dicheva'et aly, [27]<analyzed 34 articles. The scenario pictured
from their findings confirms what Hamari et al. [7] reported,
that is: even if the number of publications on the use of
gamification in education increased, the field suffers from (1) a
lack of “true empirical, research on the effectiveness of
incorporating game elements in learning environments” [27];
and (2),inadequate “methodology used in most of the empirical
settings to test the effects of the game elements”, hampering a
metatanalysis of the results [27].

In the follow-up study conducted by Dicheva & Dichev [9],
41 articles were analyzed and the conclusions confirmed the
previous literature review conducted.

The need for empirical analysis and further investigation
about the effect that specific game elements generate in users is
also raised by Lumsden et al. [28], and their studies with a
more psychological focus in the field of cognitive training and
assessment (testing). Based on 33 studies they have found
promising results, but due to “heterogeneous study designs and
typically small sample sizes” they highlighted “the need for
further research in both gamified training and testing” fields
[28].

In summary, this section shows that empirical evidence of
effects of gamification has been investigated in several fields:
education in general, [9], [27], [10]; at post-secondary level
education, [25]; software engineering, [17]; cognitive training
and assessment, [28] and as motivational affordance, [11].
Gamification is known for having motivational potential,
offering engaging approaches and strategies to increase users’
participation. However, this assumption requires more
empirical data to cover gamification in its full variety and
complexity.

The fact that empirical studies are needed “does not mean
that gamification cannot be used with success in learning
contexts. It simply means that the educational benefits of
gamification have not been scientifically confirmed yet” [16].
Besides gamification “effects are greatly dependent on the



PRE-PRINTED COPY

Antonaci, A., Klemke, R., Stracke, C. M., & Specht, M. (2017, April). Gamification in MOOCs to enhance users' goal
achievement. In Global Engineering Education Conference (EDUCON), 2017 IEEE (pp. 1654-1662). IEEE

context in which the gamification is being implemented, as
well as on the users using it” [7].

As a consequence, designing gamification is not an easy
practice; it requires a deep knowledge of the problem to be
addressed.

With this purpose of giving a deeper understanding of the
problem that we want to address using a gamified approach,
section III is dedicated to MOOC:s, their origin, and definition,
as well as their drawbacks with a particular focus on the
problems related to goal achievement and completion rates.

III. MOOCs

A. MOOC definition

The phenomenon of massive open online courses (MOOCs)
appeared in 2008 and peaked almost in parallel to gamification:
2012 was declared the year of MOOCs [29]. MOOCs are
modern educational opportunities, which use the Internet to
scale up in participants and to reach massive audiences [1]. The
acronym MOOC was coined by Dave Cormier and Bryan
Alexander to describe the “Connectivism and Connective
Knowledge” (CCKO08) course launched by Stephen Downes
and George Siemens at the University of Manitoba in 2008{[2].

B. The problem we want to address in MOOCs

High dropout and low completion rates are strongly
presented in the literature as MOOCs’ drawbacks. Recent
studies suggest looking at completion rate.as,an expression of
MOOC learners’ intention [30] [3]. Iafthe literature, the idea
has been proposed that completionates in MOOCs should be
viewed in the light of user intention. Until now the success of a
course has been measured infterms of completion, counting
each participant who has not completed the course and itsitasks
and exams as drop out.

We argue that studying completion in"MOOCs requires a
different perspective. MOOCsS are not traditional courses. The
fact that they potentially can reach a massive number of people
means that they can reach an enormous variety of needs. In this
perspective, the user interest and intention” have to be
considefed.

The reason why users stop following a MOOC may be due
to a variety of reasons: they might not have been interested in
completing the course and they wefe just “zapping” among the
MOOCs, picking selected contents of interest.

By considering the massive audience that approaches a
MOOC, it is most likely that not all the users who register for a
MOOC have the intention to actually complete it. Our idea is to
give the chance to all MOOC users to plan their personal
learning goals and then support goal achievement via selected
gamification means. In this way, the completion rate will not
be the primary data for measuring MOOCs’ success but
learner-personal goal achievement.

One of the first studies in the field of Open Education that
was looking at MOOCs from the users’ intention perspective
was that by Reich [3], [31]. Reich [3] conducted a pre-course
survey study (response rate 28%) delivered to HarvardX
learners, aimed at investigating the MOOC users’ intention
regarding their MOOC participation, represented in figure 1.

User intention:

1,88%
%

Ean a certificate (58 Audit (25
1,76% /
%

Browse (3%) 01

earned certificate

[l did not earn certificate

Fig. 1. Fig. 1. Graphic representation of Reich’s survey with %
corresponding to the absolute (100%) and relative (per group)
values

The findings show that the intentions were different: 58%
of the respondents “intended to earn a certificate” by reaching
the end of the course. The remaining responding MOOC
participants were distributed as follows: 25% “intended to
audit” the MOOC, 14% were “unsure” about their intentions,
and 3% declared that they “intended to browse” the MOOC.

Reich’s survey data reveals on the one hand that those users
who state to “intend to earn a certificate” show a higher
completion rate compared to those who declare to “browse the
MOOC”, in agreement with the implementation intention
theory. On the other hand, the data reveals that of the number
of MOOC learners that declare the intention to earn a
certificate, only 22% (of 58%) achieved their goal, the rest
(36%) fails to do so.
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Consequently, these findings suggest an “intention-
behavior gap” for those remaining 36%, which denotes the
discrepancy between an intention and the action taken by a
person [6]. While Gollwitzer's ‘implementation intention’
theory [5] states that by defining and using implementation
intention, people point out “a specific plan that helps to
promote the intention and efficient execution of goal-directed
activity” [5].

ELINNTS

The plan contains the “when”, “where”, and “how” of goal
attainment in advance [32] and according to Gollwitzer [5]
“when a goal intention is furnished with implementation
intentions its chances of being accomplished increase.
Interestingly, goal intentions that were not supplemented with
implementation intentions showed rather low completion rates,
suggesting that the realization of bare goal intention is easily
stifled” [5].

“By planning, persons develop a mental representation of a
suitable future situation (‘‘when’” and ‘‘where’’) and a
behavioral action (‘‘how’’), which is expected to be effective
for the goal pursuit to be performed in that situation” [6].

Considering that chances of goal achievement are high for
people that plan their goal intention (e.g., to earn a certificate)
with implementation intention, our purpose is to find game
elements to be inserted in MOOCS to help users to implement
their intentions within the MOOC environment.

Before explaining how we intend to implement our idea,
some examples of gamified MOOCs are described in the next
section for a better understanding of the state-of-the-art of
gamification applied in MOOCs and of relevant differences.

IV. EXAMPLES ON.GAMIFIED MOQOCS

With the purpose of providing an alternative approach and
solution to the limits of MOOC “design. /several ways to
combine MOOCs with gamification have been proposed by
Gené et al. [33]; Tan34]9[35]; Willems et al. [36]; Borras-
Gene et al. [37]; €hauvhan et al. [38]; Saraguro-Bravo et al.
[38]; Mesquita et al. [39]; and Krause et al. [40].

Gené etqal.. [33] propose a new design model for MOOC:s,
called geMOOEC, (gamification cooperative MOOC), that
integrate gamification and virtual | communities, such as
Google+ [33]. Duringithe course that'was implemented on the
“Miriada X platform”, two live intgrventions were provided.
One via Google Hangoutsy(with gfegistrations available on a
YouTube channel), and“theyother via Instagram, with the
assignment of posting two photos that were scored by the other
participants (peers) via Google+ [33].

The aims pursued by Gené et al. [33] were “to promote
cooperation, motivation and collaboration in MOOCs” among
users via the “incorporation of elements of gamification” [33].
With the purpose of affecting “the participation, commitment
and loyalty of students that may end in a greater number of
proactive participants” [33].

The gamification elements introduced were: badges and
competition. Badges were not delivered automatically by the
platform but consisted in the form of participation certificates
that could be “exported like badges inside the frame of the
project Mozilla Open Badges” [33]. The competition element
could be linked to the Instagram contest, but this was not
further specified by the authors.

However, they presented the results of the implementation
of their gcMOOC on Borras-@Gene, Martinez-Nufiez, and
Fidalgo-Blanco [37], to test thé effect of gamification on the
variables: collaboration, métivation, and cooperation, they
claim to use a mixed method with qualitative and quantitative
analyses. The tools used were surveys and semi-structured
interviews, asking <participants for) feedback, and further
quantitative data vere'acquired by tracking the number of new
members in Googles.

All inall, the structural empirical framework presented by
Gené etdal. [33] is nog based on presented research results and
thus ot convincing. Although a previous edition of the course
without gamification elements is mentioned by the authors, a
systematic compatative study is not presented.

The study “further lacks a description of the game
mechanics inserted inhthe MOOC and their functions. The
elements of gamification presented seem to be restricted to
badges and the use of the Google+ platform, and the badges
were notpalways delivered by the platform due to technical
issues.

In principle, the results seem largely based on the
perception of users that were investigated via survey and semi-
structured interviews; no summative and formative studies with
control groups were reported to systematically test the effects
of the game mechanics inserted in the new platform [37].

Tan [34] explained his idea about a game MOOC by
specifying his intention of creating a game, the architecture of
this possible game MOOC is also presented with levels,
challenges and tasks per each level, characterized by a linear
process.

“Formal elements” (players, rules, outcomes, procedures,
resources, conflict and boundaries) and “dramatic elements”
(play challenge, premise, characters, and story) of a MOOC are
listed. The author used the categories of a game to describe and
show that a MOOC contains the same elements that could be
found in a game [34]. This theoretical comparison is not
translated and further developed in a game MOOC prototype.

The same author, Tan [35], in another article proposes a
structural analysis of the similarity between a specific type of
game: MMOG (Massive Multiplayer Online Game) and
MOOC.

Following the line of the previous article, Tan underlines
that MOOCs as MMOG have players, called users or learners,
objectives, rules, (learning) resources, procedure, conflicts (for
the authors the tests), (course) boundaries and outcomes.
Concluding with some guidelines on the elements to be
stressed when a MOOC is designed as MMOG.
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To some degree, we agree with Tan [35] in comparing
MOOCs and MMOGs. However, the authors do not consider
many differences between MOOC and MMOG phenomena,
such as, among others: time spent in the environment and the
sense of community they generated [39]. However, the ideas
formulated by this author do not follow wup with
implementation and empirical study phases.

Another conceptual paper on the gamification of a MOOC
platform is presented by Willems et al. [36]. They presented
several game elements, usually used in gamification (points,
levels, badges etc.) and listed the potential of their use in an
online, massive environment. Focusing in particularly on the
“rewarding system [...] balanced for different player types”.

The authors also highlighted three main problems in
MOOCs: dropout rate, the low tendency in using forum by
MOOC users and the “peak of performance” in conjunction
with the deadline. Issues that for Willems at al. [36] could be
solved by the development of extrinsic motivation (dropout);
investing on “user acceptance” (use of forum) and by making
the users’ effort continuous over time (peak of performance)
[36].

Nevertheless, their conceptual idea is not yet being tested in
“a system with a massive group of users in a production
environment”, therefore is lacking evidence about the efficacy.
of the gamification design on a large scale [36].

Chauhan et al. [38] present a conceptual idea to enhance
personalization in MOOCs by using Augmented Reality (AR),
Adapting Learning (AL) and Gamification as strategy. All
three methods mentioned above are identified as potential
solutions to the stated problem, but these authors do also not
provide any empirical evidence to back up their claims [38]. As
the authors express in the conelusion they ‘indeed aim to
combine these three approaches'to study the effect on MOOC
users’ completion rate and motivation)howeyer examples of
this are not provided, neither a description of the game
mechanics they are willing to use, nor therole,of AR.

Theoretical ideas on the application of gamification in
MOOCs are developed by Saraguro-Bravo et al.yj40]. The
authors propese a focus on MOOC participants] profiles for
designing game mechanics that could enable usefrs’ motivation
and learning performance enhancement. Mesquita et al. [41]
present BrasiEducay an Open Source MOOC platform, and
their idea of integrating game elements (such as badges,
achievements and rankings) to foSter user motivation and
engagement.

Krause et al. [42] follow a different approach: they set up
an experiment. The authors conducted a systematic analysis
with the purpose of studying how social gamification effects
students’ retention and learning success. They set up four
conditions for their experiment (plain — no game element;
game — with game elements; social — with social game
elements). They implemented an online course directed to
“lecturers of graduate and undergraduate courses in computer
science (human-computer interaction) and psychology
promoted the course in their lectures as a valuable addition”.

As far as the experimental detail is concerned, the
following game elements are implemented into the learning
platform: badges, points, leaderboards, and time limits.
Additionally, all students had the chance to personalize their
own avatars that look like well-known Lego characters.

While in the social-game condition all the elements listed
above were included and integrated with social game elements
consisting of encouraging competition among students.

Their assumptions underlying’in this\study were mainly that
gamification would affect students’ learning success and
retention and that the so€ialhgame condition will amplify
effects on both the vapiables; learning success and retention
[42].

The data shows that, participants® retention was affected by
gamification. Indeed, students’ retention was increased by 25%
compared tofthe plain condition. “As predictedythe social game
conditionfamplified the effect of the gamified condition, the
students’ wetention in|this case increase by/55% compared to
plain™ [42].

Studentsin the social game condition were more successful
in learning compared to the plain condition, they “showed an
even stronger increase,of almost 40% compared to students in
the plain condition [42]:

Hence, social gamification and its elements enhanced
gamification condition effects on students’ retention and
success, showingito’be more effective.

To sum up this section, several conceptual papers were
presented to illustrate different ideas on how a MOOC could be
boosted by the use of gamification.

Onily the last example reported about an experiment aimed
at investigating the empirical effects of a gamified MOOC on
tisers.

From all the others examples, a common denominator is the
request of empirical studies that will further study the effects of
gamification on users’ behaviors. It will be desirable to identify
and map game elements and the effects they produce on a
determinate population and environment.

Our idea, which will be further detailed in the next section,
is to use gamification, and in particular, game mechanics to
foster implementation intention planning and to enhance the
chance of goal achievement by MOOC users.

V. How TO ADDRESS MOOC USER GOAL ACHIEVEMENT
WITH GAMIFICATION?

Through the analysis of Reich’s [3], [31] data, we have
shown that by using the MOOC user intention lens, it is
possible to look at MOOC completion rate from another
perspective. So far completion rate has been measured as the
number of people registered to a MOOC divided by the number
of people who arrived at the end by earning a certificate. This
calculation originates from a traditional way of measuring the
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completion of a course, but is not applicable to MOOC-based
learning, because it does not consider the massive audience and
the massive numbers of needs (intentions) they bring with them
by approaching a MOOC.

MOOC s are not traditional courses and their quality and
design are different [43]. That means: MOOCs do not
necessarily need to be completed to be considered successful.
However, they need to be designed carefully and in such a way
that users can reach their goals.

In the traditional way of measuring the completion rate of a
course it was calculated as the number of people completed the
course (Ncom) divided by the number of people registered (nyg).

Traditional Completion Rate definition:
CR = (Noom / Nyeg)

With our aim to personalize this view, we introduce new
measures: the Personal Goal Achievement Ratio (PGAR) and
the Overall Goal Achievement Ratio (OGAR). PGAR is
defined as the Personal Completion Ratio (PCR, i.e. the
percentage of the course completed by the user) divided by the
User Intention Ratio (UIR, i.e. the percentage of the course
intended to be completed by the user). The OGAR is defined as
the mean of all PGAR values for all registered users.

PGAR = (PCR / UIR)
OGAR = 1/n * 5(PGAR)

Based on implementation intention theory and data which
shows “people who furnish their goal intention with
implementation intention should be comparatively more
successful in goal achievement” [5],40ur strategy is to find
game elements that would allow usefs to achieve their goal via
the act of planning their intentionst

The sources we want to uSe to findithe most suitable game
elements are: review of the literature; the, collection of game
design patterns (GDPs) from Bjork and Helopainen [44] and
the game design experts’ feedbacks, as represented in Figure 2.
By investigating «threc sources we aim to have a more
comprehensivedselection approach oen the game elements
needed and available for our purpose.

“The/Design), Patterns is a method of codifying design
knowledge in separate but interrelated parts and has been used
to describe game elements related to interaction” [45].

The GDP-based approach was not originally conceived for
educational purposes but ithhas been used for educational
purposes in Serious Games [46] and Mobile Games [47]. Using
a GDP approach means drawing from a list of GDPs the most
suitable one for the application scenario in which they will be
embedded, in our case a MOOC.

In the work of Bjork & Holopainen [44] more than 200
GDPs are listed, categorized and described, each GDP
constitutes an essential element of the building box of a game
and is presented with the following details: name; description;
consequences (for the application of it); ways of using the

pattern (where the common choices made by game designer are
presented) and relation with other patterns.

Having our main purpose in mind (i.e. enhancing goal
achievement in MOOC users), we conducted a preliminary
selection of GDPs choosing the most appropriate ones based on
their descriptions and categorizations. This resulted in a list of
31 GDPs.

From the literature review, refefeing to Nah et al. [10] and
the most recent work of Dicheva'et al.§27], we extracted nine
out of these 31 GDPs identified as the most used game
elements in education. TheSe are already detailed in section II
(Points, Levels, Badges Leaderboards, Prizes and Rewards,
Progress Bars, Storyline and Feedback). The remaining 22
GDP are added based on their<assumed relation to goal
achievement.

GDP

collection

The Game Elementsto Be
Tested

Fig. 1. Game elements selection process representation

As next steps, we aim to validate the selected game
elements and implement them in a MOOC environment. We
also plan to conduct two study types. First formative studies in
order to tests usability and users’ preferences. Secondly
experimental studies where we will analyze the game design
patterns on the MOOC users’ performance in terms of goal
achievement. This to determine and analyze the mediate effects
of the game patterns (if any).

VI. CONCLUSIONS AND FUTURE WORK

In this article, gamification has been presented, referring
briefly to its history and origin as well as to the several fields of
application and influences to help us contextualize gamification
itself.

Various frameworks developed in the literature, with the
aim of guiding (in particular educators) towards gamification
design activities, have been presented, highlighting that they
lack empirical validation and important elements that would
enable effective gamified processes [18].

We have analyzed and documented the need of more
scientific studies and the requirement of reconsidering
gamification not only as the mere transfer of game elements
into a non-game scenario but also as a technique that implies
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transversal knowledge in both, game design and the application
field (MOOCs).

If gamification is not developed and designed with respect
to the problem to be solved and the population to be targeted, it
may not work as expected. Gamification is not just a buzzword,
but it requires a meaningful design to implement a successfully
gamified MOOC [25].

Several study examples of conceptual approaches on how
to gamify MOOCs were introduced in this article. Only one
study reports an empirical experiment related to an online
course. Thus, we conclude that gamification is seen as a
promising technique for MOOCs, however the field is lacking
of empirical studies and understanding on how gamification
should be designed for a massive audience and to solve specific
problems of MOOCs.

In particular none of the reported examples presents our
vision on completion rate and idea of finding GDPs to foster
the planning and the application of Gollwitzer's
implementation intention theory [48].

Therefore, our upcoming works will be:

1. A systematic, comprehensive literature review aiming
at analyzing studies conducted in the field, of
gamification used in several environments, giving| the
priority to online learning and especially MOOCs. The
purpose will be to map the most used game design
elements and in particular their effects. The negative
effects will be also reported.

2. A focus group interview with game design experts will
be conducted to gain information about their ideas
related to the most suitable game elements for our
purpose: enhance goal achievements of users by the act
of planning.

3. A validation study with game design experts will 'be
carried out with the purpose of supporting our selection
of GDPs from therBjork & Holopainen'collection.

4. The samé sclection of GDPs will be evaluated by
instruetional design (MOOC) \experts to, collect their
ideas on the most suitable didactic approach to be
followed,and realized in our MOOC.

5. Successivelyawe will conduct @ study aiming to find
the most suitable platform to'develop our MOOC that
could embed the selected GDPs.

6. Finally, we willl design and implement gamified
MOOCs using GDPs to test and analyze them with
formative and summative studies.

Following the plan mentioned above, we aim to also prove
that looking at completion rate in MOOCs from the perspective
of users’ intentions will change the evaluation, its results as
well as consequently the recognition and reputation of MOOC.

MOOCs have to be treated differently from traditional
courses: MOOCs do not require their full completion like

traditional courses to be considered as successful. With this
premise, their design has to take into consideration the
individual user goals and enable users to foster their
achievement. It implies to design and set up the MOOC in a
way that freedom of choice and planning as well as the chance
to declare their goals are enabled for learners, in accordance
with the basic game design principles.
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