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Abstract Despite the advantages of MOOCs, such as

the open and free access to education, these courses

are criticized for students’ lack of motivation and their

high dropout rates. Gamification is a technique used to

increase student motivation and engagement in small-

scale educational contexts. However, the effects of gam-

ification on student engagement have been scarcely ex-

plored in MOOC environments, and the findings so

far are inconsistent. To address this gap, this research

work examines the students’ behavior towards earning

badges and how it relates to their engagement in a gam-

ified MOOC. According to the results, the behaviors to-

wards badges of the active students were generally pos-

itive and significantly correlated with other variables

measuring their engagement (e.g., pageviews, submit-

ted tasks, forum posts), although this positive behavior

seems to decrease throughout the course. Additionally,

students that reported high motivation by badges at

the end of the course showed a higher engagement level

than those that were not appealed by badges.
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1 Introduction

Massive Open Online Courses (MOOCs) are being es-

tablished as a form of global education that balances

traditional and structured classroom-based environments

and tools (e.g., questionnaires) with open resources avail-

able on the Internet (e.g., videos, social networks) [14,

55]. MOOCs have brought important benefits to the ed-

ucational community: open access to learning contents

offered by prestigious universities and institutions, the

creation of learning communities around a shared topic

or interest, etc. [17]. However, despite the substantial

growth in the number of MOOCs as well as the num-

ber of students enrolling in them every year [53,54], low

completion rates still remain as a significant issue [10,

31]. One reason behind the high dropout rates is the

high diversity within MOOC learners’ personal goals

and interests [1,38]. That is, as a consequence of its

massive and open nature, a certain level of dropout

can be expected in MOOCs [27,38]. Another impor-

tant reason for dropouts in MOOCs is the learners’ lack

of motivation and engagement, consequently failing to

complete the learning activities and the course [32,33].

Failure of such learners could be diminished through ef-

fective pedagogical interventions such as those involving

active learning strategies [29].

One relevant active learning strategy is gamifica-

tion. Gamification is defined as the inclusion of elements

and structures that frequently appear in games (e.g.,

leaderboards, badges, narrative) in non-game contexts

[11,12]. This technique has been proven to be effective

in promoting students’ engagement in different educa-

tional contexts (e.g., face to face or blended courses),
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thus supporting their learning and achievement [11,13,

26]. Among the large amount of game design elements,

badges are the most frequent mechanism used in both

small-scale online courses and MOOCs to promote stu-

dent motivation and engagement [13,47]. Badges are

optional rewards, represented with graphical icons and

issued when users satisfy predefined requirements typi-

cally associated with non-compulsory activities [16,24,

25]. Previous research has reported several benefits of

badges for student learning in small-scale educational

environments. For example, teachers can define and as-

sign badges in a way that enables students to establish

their learning goals and to progress in the course by

achieving the badges linked with the learning activi-

ties [25]. Moreover, badges can help increase students’

sense of recognition based on their learning efforts and

achievements, and therefore promoting their motivation

and engagement [37].

Badges can potentially offer similar learning benefits

in massive learning contexts such as MOOCs. However,

the aforementioned benefits of gamification in small

scale [15,16,19,21,30,45,52] should not be taken for

granted in MOOCs, as they have their own distinct

characteristics (e.g., massiveness and heterogeneity of

participants, lack of instructor facilitation, reliance on

automatic methods, etc.). There have been several ef-

forts in analyzing the effects of badges in MOOCs but

the research so far has reported inconclusive results,

and needs to be complemented with new empirical stud-

ies [4,35,47]. In this regard, analyzing MOOC learners’

behavior and perceptions towards badges, and their re-

lation with student engagement1 is important as it may

help understand the effects and consequences on the

students of using badges in MOOC environments.

Attending to the given gap, this research work fo-

cuses on MOOC learners’ behaviors towards earning

badges and explores the relation of such behavior with

their engagement in the course. Also, the research in-

vestigates the learners’ perceptions about badges. More

specifically, the research question proposed to lead this

study is: Which are the students’ behaviors and percep-

tions towards earning badges in a gamified MOOC? To

address this question effectively, we have further subdi-

vided it into two topics: (i) the learners’ behaviors to-

wards earning badges; and (ii) the learners’ perceptions

about badges and their relationship with their behav-

ioral engagement.

1 Although different authors have proposed multiple defi-
nitions of engagement in technology-mediated environments
[28], in this study we will focus on the students’ behavioral
engagement. According to Fredricks et al., behavioral engage-
ment concerns the observable behaviors that represent the
student involvement in learning such as participation, per-
sistence or contributions [20].

In order to explore the aforementioned research ques-

tion and associated topics, a study was conducted in a

MOOC (1031 enrolled students) that incorporated 15

badges associated with different course activities. Dif-

ferently from previous works, this study investigates

badges in a highly heterogeneous set of MOOC learn-

ers. Additionally, the badges had to be claimed explic-

itly by the learners, thus providing new variables to

understand their engagement.

This paper is structured as follows. The next section

provides a brief overview of existing research on badges

in MOOC contexts and highlights the factors affect-

ing the gamification design and enactment at massive

scale. The subsequent section explains the design of the

study including the context, participants, the gamifica-

tion design, and the research methodology. Then, the

findings from the analysis are presented and the results

are discussed. The paper ends with some conclusions

along with limitations and ideas for future research.

2 Related Work

Previous studies in small scale educational contexts have

shown the benefits of using reward strategies in im-

proving learners’ motivation [16,19], engagement [15,

21,30,45], learning outcomes [16,30], and enjoyment

[19]. However, MOOCs have specific features different

from other educational environments (e.g., face to face

or blended courses) which may have significant implica-

tions in how reward-based gamification strategies affect

students [46].

First, the openness and massiveness features of MOOCs

lead to a broad variety in participants’ background,

knowledge, learning culture and goals as opposed to

the limited diversity in formal education settings where

the teachers can more easily recognize their students’

characteristics and goals. Therefore, MOOC instructors

face challenges to design a variety of badges that could

sufficiently challenge and engage a varying learner pop-

ulation without leading to the states of either boredom

(over-simple) or anxiety (over-challenging). Adapting

from the flow theory2, the badge-related conditions should

be neither too easy nor too complicated to keep stu-

dents inside the flow state and then to maintain their

motivation throughout the course [9].

Second, according to Festinger [18], people tend to

evaluate their abilities (as the ones that students need

to satisfy for the badge conditions) by comparing them

2 According to Csikszentmihaly, flow is defined as a state of
absorption in one’s work characterized by intense concentra-
tion, loss of self-awareness, a feeling of being perfectly chal-
lenged and a sense that time is flying [9].
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with the abilities of others. Previous studies incorpo-

rating game elements that can be compared by partici-

pants (e.g., badges listed in a leaderboard), showed that

such comparison usually reduces users’ performance rather

than enhance it [58]. Although this drawback was al-

ready observed in other gamified educational contexts,

the openness and massiveness of MOOCs are likely to

increase the heterogeneity (e.g., interest on badges, pre-

vious knowledge) and the differences among students’

player profiles [6]. These larger differences can lead to

demotivation when comparing others’ achievements in

those students avoiding external rewards or with diffi-

culties to earn them.

Third, as a result of the massiveness, there is a

need for implementing automatic rewarding approaches

in MOOCs since the instructors cannot track partic-

ipant actions individually and they cannot timely is-

sue badges manually [16,21]. Therefore, the predefined

conditions under which the rewards are issued are re-

stricted to the students’ actions that can be tracked by

the MOOC platforms. As a consequence, the gamifica-

tion designs are typically limited, hindering the imple-

mentation of designs that previously showed positive

impact on student learning and engagement. Addition-

ally, in small-scale contexts, teachers can typically cope

with the workload of manually assessing the quality

of the student actions, thus opening the possibility of

designing conditions based on such quality-related as-

pects of the actions (e.g., correctly answering to a peer

question). However, in MOOC contexts, teachers can-

not manually assess the quality of learning outcomes

due to the massive number of participants. This limita-

tion could be addressed in multiple ways including (1)

automatic methods (e.g., natural language processing),

or (2) peers taking the role of issuers to evaluate the

quality of participant actions.

Thus, according to the results of previous research,

badges are a promising strategy to be used in MOOCs.

However, the common features of this kind of courses

could diminish their effectiveness. That is, there is a

need for empirical studies regarding the use and effects

of badges in MOOC contexts [4,35,47,59]. The most

relevant empirical studies so far are described below.

Anderson et al. investigated the use of badges to

increase the participation in the discussion forums of

a MOOC with more than 110,000 enrolled students.

Results show that the badge system significantly in-

creased forum participation and engagement compared

to a previous run of the same MOOC [3].

Reischer et al. implemented rewards, badges, points,

and a leaderboard to explore the effects of gamification

on student activity in discussion forums of a MOOC

with 605 enrolled students. Badges were awarded for

students’ basic actions such as creating an account, re-

ceiving “likes”, or marking forum threads as favorite.

Although the results showed a high level of user satis-

faction, the reading and writing levels in the discussion

forums decreased in comparison with the previous non-

gamified version of the same course [49].

Rizzardini et al. gamified a MOOC with 1,678 en-

rolled students using badges, leaderboard forums, leagues

and redeemable rewards. Badges were used to promote

student participation in discussion forums (e.g., receiv-

ing “likes” from peers). The gamified strategies used in

the course did not lead to an increase in student engage-

ment, although 78% of the students reported that they

were more motivated because of the game elements [41,

50].

Kyewski and Krämer performed a between-subjects

experimental design about the effects of badges on mo-

tivation, performance and the number of days a student

is active within a MOOC. A total number of 324 stu-

dents were enrolled in an online course gamified with

4 different badges associated to 4 different types of ac-

tivities (forums, peer reviews, quizzes and content re-

sources). Results show that the badge design had no

positive impact on students’ motivation and performance

for that course [36].

Hakulinen et al. analyzed the effects of using badges

in a course about data structures and algorithms of-

fered in a learning online environment. Although this

study is not explicitly focused on MOOCs, the number

of participants (281) could make gamification have sim-

ilar effects as in a MOOC environment. Results show

a positive impact on students’ behavior such as early

task submission and avoiding trial and error submis-

sions [23].

Ruipérez-Valiente et al. validated a set of indicators

to model the student behavior towards badges and an-

alyzed their relationship with other activity indicators.

To do so, they gamified three courses that students take

before starting their first year of a university degree in

Khan Academy3, with 73, 167 and 243 students (most

of them between 17-19 years old, enrolled to an engi-

neering degree). Results show a positive correlation be-

tween the students intentionality towards badges (main

indicator defined by the authors) and different activity

metrics such as the time spent in the course, the num-

ber of completed exercises or the number of visualized

videos [51,52].

Cross et al. analyzed the experiences and attitudes

of MOOC participants towards badges based on the

number of badges issued and a survey. In their gam-

ification design, the badges had to be requested by

3 Khan Academy: https://www.khanacademy.org/, last ac-
cess: June, 2018.
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students. Teachers and peers had to manually decide

whether badges should be issued to the learners. Most

students perceived badges as positive elements of the

course with a variety of reasons. Moreover, results show

that students’ interest in badges decreased over time [8].

Moreover, there are some research works [5,34,60]

which have carried out quantitative and qualitative anal-

ysis regarding the effects of game elements on student

engagement in MOOCs. However, these studies use other

game elements different than badges: duels [60], engage-

ment bars [34], and points, votes and goals [5].

In this context, although the works of Anderson et

al. and Reischer et al. were carried out in real MOOC

environments (i.e., open, massive, heterogeneous), they

were limited to a quantitative analysis of the effects

of badges on students’ forum engagement (e.g., voting,

posting, receiving likes) without considering the student

engagement in other learning activities such as quizzes,

peer reviews or group activities (e.g., glossaries, re-

source sharing) typically implemented in MOOCs. Riz-

zardini et al. performed a similar work extending the

gamification analysis to an overall course engagement.

However, the analysis involved a set of game elements

including badges, leaderboards, leagues and redeemable

rewards without isolating the effects of each element

independently. Also, in this study the relationship be-

tween the students’ behaviors towards badges and the

student engagement is not explored. Conversely, Kyewski

and Krämer isolated the effects of badges in a MOOC-

like context. However, the analysis is limited to the stu-

dent motivation, performance (grades) and days of ac-

tivity without considering neither the student engage-

ment nor its relationship with the student behaviors to-

wards badges. Furthermore, Hakulinen et al. and Ruipérez

et al. performed a detailed analysis of the students’ be-

haviors towards badges and their relationship with the

student engagement in a variety of activities. However,

both studies were closed to open enrollments, limited to

a non-large scale context where the students were ho-

mogeneous (i.e., similar background, age and culture),

and in which badges were automatically issued even to

those students not interested in gamification. Therefore,

the aforementioned features of MOOCs that could influ-

ence the effects of badges were excluded in both studies.

Finally, although the study of Cross et al. was carried

out in a real MOOC environment where students had

to claim the badges, the analysis is rather limited to

the number of badges issued and to the student general

opinions and attitudes towards badges without consid-

ering the effects of badges on student engagement.

As already mentioned, there is a growing number of

studies proposing and analyzing the use of badges in

MOOCs, however the scarcity of empirical works sug-

gests that gamification in MOOCs is still in its infancy

[47]. Differently from the previous research works, this

study focuses on the analysis and relationships between

the students’ behaviors towards badges, the students’

behavioral engagement and the students’ perceptions

about badges. Moreover, this study is performed in a

real MOOC environment with a heterogeneous set of

students (1031 enrolled students) ranging from younger

than 20 to older than 60 years old, from different coun-

tries and with different educational background. Fi-

nally, students had to claim the badges after fulfilling

the requirements, being issued automatically, providing

an extra variable to model the student behavior towards

earning badges. Thus, this study can help shed some

light on understanding the student behavior and per-

ceptions towards earning badges and their relationship

with the student engagement in a real MOOC context.

3 Overview of the study

The study has been conducted within a MOOC pro-

vided by the University of Valladolid in the Canvas

Network MOOC platform4 from the 6th of February

to the 3rd of April, 2017. This section describes the

course, the gamification design and implementation, the

research methods used, and general information about

the course enactment.

3.1 Course Overview

The topic of the MOOC is about translation from En-

glish to Spanish in the business and economic fields, of-

fered in Spanish. The course was an 8-week instructor-

led MOOC divided into 7 weekly content modules. One

extra week at the end of the course was provided to

allow students complete the last activities. Technical

and teaching support was offered by the course team

(i.e., teachers and researchers) through private mes-

sages and posts in the forums. The modules included

videos, learning content pages, recommended readings,

discussion forums and individual and collaborative ac-

tivities (e.g., quizzes, term extraction in groups) [48].

Figure 1 shows the activities and their relationship with

the different badges implemented in the course.

The activities can be classified into compulsory and

optional. Students had to submit all the compulsory

activities in order to receive the course completion cer-

tificate. A detailed description of each activity can be

found in [48]. For all activities, the submission was due

4 Canvas Network: https://www.canvas.net/, last access:
June 2018.
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Week1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 W. 8
Quiz 0 Quiz 1 Text Analysis Group Term 

Extraction
Text 

Translation
Group Term 
Extraction

Quiz 4-6

Forum 
Introduction

Collab.
Glossary

External Texts
Search

Text 
Translation

Text Analysis 
Peer Review

Group Term 
Extraction 

Peer Review

Text Analysis 
Peer Review

Text 
Translation 

Peer Review

Group Term 
Extraction 

Peer Review

Text 
Translation

Text 
Translation 

Peer Review

Text 
Translation & 

Auto 
Evaluation

Special badges 
can be claimed after earning the 3 

badges of the same type

Fig. 1 Course activities distributed by release week and their
relationship with badges. Dark and light gray cells indicate
the compulsory and optional activities respectively.

within two weeks after the release of the activity, except

in the case of peer reviews, which were required to be

completed in a week. Quizzes were set as compulsory

activities where students should score at least 5 out

of 20 points. Furthermore, the course enrollment was

closed in the second week of the course to avoid group

management problems in the collaborative activities.

3.2 Gamification Design and Implementation

The gamification design was composed of two game ele-

ments: a leaderboard and badges. The leaderboard was

designed to share students’ badge achievements with all

course participants. The intention of including a leader-

board was to allow students to compare their progress
with other students. The badges in this course were im-

plemented using the Badgr platform5, a badge recogni-

tion and tracking system to store, issue, organize, and

share Open Badges6. The Canvas Network platform in-

tegrates Badgr by means of IMS LTI7 compliant inter-

faces, allowing the course team to choose among the

different goals to be gamified through the Canvas Net-

work user interface.

Figure 2 illustrates the fifteen badges implemented

in the MOOC and the conditions that students had to

fulfill to earn each of them. All badges and their condi-

tions were co-designed and configured with the teachers

aiming to increase student engagement and to encour-

age students to participate in the activities throughout

5 Badgr: https://info.badgr.io/, last access: June, 2018.
6 Open Badges: https://openbadges.org/, last access: June,

2018.
7 Learning Tools Interoperability:

https://www.imsglobal.org/activity/learning-tools-
interoperability, last access: June, 2018.

Fig. 2 List of badges implemented in the course and the
conditions to be issued.

the course. As Figure 2 shows, badges can be classi-

fied on suites based on the associated type of activ-

ity. For example, the Rookie Reviewer, Intermediate

Reviewer, and Advanced Reviewer badges were issued

for completing specific peer review activities. In order

to make the badge suites clearer to the students, the

course team used different colors to identify increasing

levels of badges resembling the gold/silver/bronze lev-

els typically employed in games [16,23,57]. Also, there

were three badges that could be obtained when stu-

dents collected all the badges of a specific suite: Quiz

Master dependent on Quiz0, Quiz1, and Quiz6 ; Top

Colleague dependent on Welcome, Good Colleague, and

Awesome Colleague; and Expert Reviewer dependent
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Fig. 3 Screenshots of the badge tab from the students’ view.

on Rookie Reviewer, Intermediate Reviewer, and Ad-

vanced Reviewer. All badges were associated to optional

activities, except for two that were associated with the

group activities (Good Colleague and Awesome Col-

league). This design decision was important to ensure

that student behavior towards badges could not be at-

tributed to a side effect of the students’ motivation to

get the final certificate.

A gamification tab was placed in the course panel

(see Fig. 3) to allow the students to easily check the

badges earned, to read the conditions to earn them,

and to track their badge achievements in the leader-

board. In this study, students were requested to claim

the badges once they had fulfilled the associated condi-

tions by submitting a summary of the associated task

and afterwards visiting the gamification tab. Canvas

Network is able to check if the conditions are fulfilled

and if so, send the information to the Badgr system in

order to issue the badge and display it in the student in-

terface. The information about badge descriptions and

the claiming process was provided to the students at

the beginning of the course in the course description

page. Additionally, a short reminder was included in

the descriptions of the course activities.

It is important to mention that the course team

wanted to use more complex conditions to gamify the

course and to engage the participants, but the used

platform presents some limitations. By default, Can-

vas Network allows to set a small number of students’

actions performed within a course as conditions (e.g.,

posting in a forum or submitting a task). However, the

platform hinders the inclusion of more complex condi-

tions that could motivate students such as providing

a badge regarding the number of comments submitted

by a student in a peer review. Moreover, some activi-

ties were implemented through external tools, such as

the collaborative glossary with Google Forms, and the

terms introduced by the students in the glossary cannot

be tracked by Canvas Network. As a consequence, stu-

dents were requested to copy the terms and provide a

summary of the activities in a Canvas submission page

in order to gamify them. A similar approach has already

been followed in other gamification studies [8,16].

3.3 Research Question

To better answer the proposed research question, Which

are the students’ behaviors and perceptions towards earn-

ing badges in a gamified MOOC?, we have conducted

an anticipatory data reduction process during the eval-

uation design 8 [40]. Thus, an issue [56] has been de-

fined as a conceptual organizer of the evaluation pro-

cess: Which are the students’ behaviors and perceptions

towards earning badges in the MOOC of the study? This

issue has been divided into two topics and further sub-

divided in various informative questions: (topic 1) the

learners’ behaviors towards earning badges; and (topic

2) the learners’ personal perceptions about badges and

its relationship with their behavioral engagement. Fig-

ure 4 illustrates this anticipated data reduction ap-

proach followed.

3.4 Methods

This research employs a mixed-method design [22]. Qual-

itative and quantitative data were collected and the re-

sults of the analysis were triangulated to better under-

stand the relationships between the learners’ behavior

and perceptions towards badges with their engagement.

The data sources were:

– Canvas Network logs: these logs were retrieved from

the MOOC platform. Logs contain information about

the participants and their interactions with the course

activities. They also contain general information about

8 According to Miles and Huberman [40], data reduction
refers to the process of selecting, focusing, abstracting and
transforming the data that appear in written-up fields notes
or transcriptions. This data is advised to be divided into top-
ics and subtopics at different levels of analysis deciding the
conceptual framework, cases, research questions and data col-
lection approaches to choose [40].
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Research
Question (RQ)

Issue

Topic 1
Students’ 
Behaviors

Topic 2
Students’

Perceptions

IQ.1.1.What is the rate of students who satisfied the badges conditions and the 
students who requested and earned such badges?

IQ.1.2. What is the time span between the moment the students satisfy the 
conditions and the moment they claim the badges? 

IQ. 3.1. Which are the students’ perceptions towards badges?

IQ. 3.2. How do students’ perceptions relate to their behavioral engagement?

IQ. 1.3. What is the role of students’ behaviors towards earning badges on 
their behavioral engagement? 

RQ: Which are the students’ behaviors and perceptions towards earning badges in a gamified MOOC?

Issue: Which are the students’ behaviors and perceptions towards earning badges in the MOOC of the study?

Fig. 4 Anticipatory data reduction schema showing the research question, issue, topics and informative questions.

the course such as the total number of enrolled stu-

dents, the active students per week, and the number

of students that completed the requirements to earn

a badge. These information allowed us to estimate

the students’ behavioral engagement based on the

page views, tasks submitted, forums posts and ac-

tivity time in the course;

– Badgr log: this log was retrieved from the gamifica-

tion platform. The log contains information about

the students that were issued with badges along

with their date stamps;

– End-course questionnaire: at the end of the course,

students were asked to complete a questionnaire con-

taining 12 items to help understand students’ per-

ceptions about badges (see Section 4.2). The ques-

tionnaire also included open-ended questions to qual-

itatively analyze their perceptions. Before releasing

the questionnaire, the items were assessed by four

researchers and one student of the course regarding

the relevance of the questions for this research and

their understandability.

3.5 Course Participants

In total, 1031 students were enrolled in the course. A

welcoming questionnaire was administered in the first

week of the course to obtain information regarding stu-

dents’ profiles. The questionnaire was completed by 668

students. Most of the participants were women (75.75%),

between 20-30 years old (61.23%), with a university de-

gree (53.29%) and were living in Spain (56.89%). Fur-

ther information about students’ profile regarding their

age, gender, background and location is shown in Fig-

ure 5.

Fig. 5 Course students’ statistics regarding the gender, age,
background and location.

4 Results

In this section, we present and interpret the results re-

garding the two topics described in the previous section.
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Badge
Wel-
come

Quiz
0

Quiz
1

Glos-
sary

Sear-
cher

Trans-
lator

Good
Col.

Rookie
Rev.

Int.
Rev.

Awes.
Col.

Quiz
6

Adv.
Rev.

Top
Col.

Quiz
Mas-
ter

Exp.
Rev.

Release week 1 1 2 2 3 4 4 5 6 6 7 7 6 7 7
Active stu. 689 689 312 312 194 177 177 171 170 170 161 161
Perform. stu. 302 247 240 122 92 108 147 116 96 144 141 94 102 107 59
Issued stu. 282 227 191 112 84 96 126 103 87 117 117 80 91 94 53
Ratio info (%)
Active/issued 40.93 32.95 61.22 35.89 43.30 54.23 71.19 60.23 51.18 68.82 72.67 49.69
Perf./issued 93.38 91.90 79.58 91.80 91.30 88.89 85.71 88.79 90.63 81.25 82.98 85.11 89.22 87.85 89.83
Span info (days)
Median 1.00 0.00 0.00 0.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00
Mode 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mean 3.18 1.90 2.34 3.00 3.05 4.65 5.34 3.75 3.53 2.29 0.95 0.55 2.32 1.09 0.60
Std. 3.72 4.34 6.03 5.67 5.83 6.83 6.96 6.05 4.55 2.65 1.93 1.35 2.48 2.05 1.52
95% conf. int. 0.43 0.56 0.85 1.05 1.25 1.37 1.22 1.17 0.96 0.48 0.35 0.30 0.51 0.41 0.41

Table 1 Information about the number of students per category, their ratio and descriptive statistics regarding the claiming
time span per badge.

Fig. 6 Number of active students, students who fulfilled the conditions (performing students), and rewarded students (issued
students).

4.1 Topic 1: Students’ Behaviors towards Earning

Badges

In this study, the student behavior towards earning

badges was modeled by two variables: the number of

badges issued, and the claiming time span (i.e., the

number of days a student waited for claiming a badge

after the conditions to earn it were satisfied)9.

9 Badges associated to compulsory group activities (i.e.,
Good colleague and Awesome colleague were included in
the analysis but their results could differ from the other
badges since: (i) they are compulsory tasks and therefore,
students could fulfill the conditions without being motivated
by badges, and (ii) the submission of these activities (one

4.1.1 Issued Badges

In this subsection we analyze the number of badges is-

sued and the ratio of students who earned badges to

those who were active per week in the course and to

those who fulfilled the conditions to earn the badges. To

do so, the students were classified into three categories:

(1) active students (i.e., students who participated in

an activity in the current or in an upcoming week of the

course), (2) active students who fulfilled the conditions

condition of the badges associated to group activities) could
be done by any member of the group, a different day that the
student log in the MOOC platform affecting to the claiming
time span.
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to earn a badge (called performing students), and (3)

active students who fulfilled the conditions and claimed

the badges (called issued students). Table 1 shows the

number of students at each category per week through-

out the course. As illustrated in Figure 6, there was a

sharp decrease in the number of active students during

the first two weeks, which then slightly decreased in

the rest of the course, a trend often observed in MOOC

contexts [1]. In the same way, performing students and

issued students followed a similar trend.

As shown in Table 1, among the active students,

those who were issued a badge oscillated throughout

the course, ranging from 32.95% (Quiz 0, week 1) to

72.67% (Quiz 6, week 7), even after the dropouts during

the initial weeks. The ratio of students who were issued

a badge to those who fulfilled the badge conditions was

high and stable (i.e., more than 79% for every badge).

As different badges may affect student interest on

earning them, further analysis was conducted to investi-

gate the influence of badge types on students’ behavior

towards badges. As seen in Table 1, the ratio of issued

students to active students in badges associated with

quiz performance showed an increasing trend through-

out the course: 32.95% (Quiz 0, week 1), 61.22% (Quiz

1, week 2) and 72.67% (Quiz 6, week 7). This increase

could be attributed to the high number of dropouts in

the first weeks. However, badges associated with peer-

review participation exhibited a decreasing trend even

though they started being issued after the third week

(after which dropouts were minimal): 60.23% (Rookie

Reviewer, week 5), 51.18% (Intermediate Reviewer, week

6) and 49.69% (Advanced Reviewer, week 7). These re-

sults suggest that depending on the badge type and

the associated conditions, students behaved differently.

Although in this case badges associated with quiz per-

formances appeared to be more popular, further work is

needed to analyze if some factors such as the difficulty

of the quiz or the time devoted to the peer reviews in-

fluenced these results.

4.1.2 Time Span for Claiming Badges

In order to better understand the student behavior to-

wards earning badges, we calculated the time span be-

tween the moment that the students were eligible for

a badge (i.e., when a student fulfilled the conditions)

and the moment they claimed it. Results (see Table 1)

show that the modal value of claiming time is 0 (the

same day) for every badge and the median value varies

from 0 to 1 days. Also, results show a high variabil-

ity in the standard deviation depending on the badge

ranging from σ=1.35 (Advanced Reviewer) to σ=6.83

(Translator) days.

Furthermore, we calculated the 95% confidence in-

terval (see Fig. 7) to estimate the claiming time span

interval that contains the true value for other possible

populations [43]. Similar to the sample mean, the con-

fidence interval grows from the beginning (3.18±0.43

days; n=282) to the middle of the course in the fourth

week (4.65±1.37 days; n=96), and decreases from the

fourth week to the end of the course (0.55±0.30 days;

n=80). This initial growth could be attributed to a loss

of interest in earning badges. The decrease towards the

end of the course might be explained by the end date of

the course that creates a shorter time span for claiming

the badges. It seems that the growth in the confidence

interval would continue if there were no end course date.

Further work would be needed to analyze the student

claiming time span after the middle of the course. Ad-

ditionally, ranges are under the threshold of 7 days for

every badge. Therefore, most students claimed badges

before the release of a new weekly module (and the re-

lease of new badges), which suggests a positive attitude

towards them.

4.1.3 The Role of Student Behavior towards Badges on

Behavioral Engagement

As already stated, behavioral engagement concerns the

observable behaviors that represent the student involve-

ment in learning such as participation, persistence or

contributions [20]. This way, the variables considered to

measure the student behaviors’ towards earning badges

(i.e., the number of badges earned and the claiming

time span) can also be considered as additional vari-

ables for modeling such behavioral engagement.

Apart from the variables measuring the behavior

towards earning badges, the behavioral engagement was

also determined by four more variables typically used

to this end [28]: (a) the number of pageviews, (b) the

number of tasks completed, (c) the number of forum

posts and (d) the activity time10.

In this subsection, we analyze the relationship be-

tween the variables modeling the student behavior to-

wards earning badges and the variables that model be-

havioral engagement in the course. This analysis will

allow us explore whether students with high levels of

engagement, as measured by “traditional variables”, are

also the students that tend to claim more badges in a

shorter time (or not). To do so, a Bivariate Pearson cor-

relation analysis [39] was performed based on the con-

10 Activity time counts the time the student had the course
open in the browser. Although this measure is different than
the total time a student was working in the course, it can
help us to understand the relationship with other parameters
measuring the engagement.
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week1 week2 week4 week6 week7w.3 w.5 Special badges

Fig. 7 95% confidence interval regarding the claiming time span per badge.

Pageviews
Submitted
Tasks

Forum
Posts

Active
Time

badges 0.839* 0.923* 0.424* 0.300*
avg. claiming time -0.077 -0.091 0.021 0.012
quiz badges avg. claiming time 0.020 0.049 -0.110 0.090
peer-review badges avg. claiming time -0.272* -0.327* -0.020 -0.038

* Correlation is significant at the 0.01 level (two-tailed)

Table 2 Bivariate Pearson correlation between the badge achievements and the student behavioral engagement.

tinuous nature of the measured variables. The results

are presented in Table 2.

According to the results, there is a significant strong

positive correlation between the number of badges earned

per student and the number of total pageviews (ρ =

0.839), the number of tasks completed (ρ = 0.923), and

a significant weak positive correlation with the num-

ber of forum posts (ρ = 0.424), and the activity time

(ρ = 0.300). Students reaching the last modules of the

course had the possibility to earn more badges than the

students dropping out in the first modules. However,

the high correlation indicates that students that were

more engaged and had the possibility of earning more

badges, actually earned them. Obviously, high correla-

tion does not imply causality. Therefore, and in order

to better understand whether badges contributed to a

higher level of engagement (or, on the contrary, whether

the claiming of badges was a side effect of high levels

of activity in engaged students), in the next section

we triangulate these results with the students’ explicit

opinions about badges.

Additionally, although there is no significant corre-

lation between the average claiming time and the “tra-

ditional variables” measuring the engagement, a signif-

icant negative weak correlation between the claiming

time of the badges associated with peer reviews and

the total number of pageviews (ρ = -0.272) and tasks

completed (ρ = -0.327) can be noted. That is, the stu-

dents who visited more pages and submitted more tasks

earned such type of badges slightly sooner (badges as-

sociated to peer reviews, which can be directly related
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Fig. 8 Heatmaps of the number of active and dropout stu-
dents regarding the badges they could claim vs. actual num-
ber of badges claimed and earned. The darker color indicates
a higher number of students and the number in parenthesis
the average claiming time span.

to a more active learning compared to other activities

such as those involving quizzes).

4.1.4 Student Analysis

Individual analysis per student can help us understand

the student behavior towards earning badges and clus-

ter the different personalities in the course. To this

end, we created two heatmaps including the active stu-

dents that reached the last module and the dropout

students (lurkers and students that at a certain point

of the course stopped completing course activities [2])

as shown in Figure 8.

According to the heatmaps, most students (active

and dropout students) earned 100% of the badges that

they could earn, and claimed them on average in less

than 7 days (before the release of the badges of the

next module). Looking into the graph of active stu-

dents, there is an important set of students (N=70)

with high performance regarding the number of badges

earned (Group A, students who earned 12+ badges) in

a short claiming time span (on average, 1.79 days). Ad-

ditionally, there is a considerable number of students

(N=38) who were active until the end of the course but

had a low performance towards earning badges (Group

B, students who earned 5- badges) with a higher claim-

ing time span (5.16 days). In order to better understand

this clustering of students, these results will be triangu-

lated with the perceptions of students towards badges

in subsection 4.2 to analyze the reasons behind these

different behaviors.

In summary, as shown in Table 1 students that earned

badges compared to those active per week (on average,

53.52% of active students) seemed to show a positive

behavior towards badges due to the high percentage

of students that fulfilled the conditions to earn badges

and were rewarded. Moreover, the mean and median

claiming time values vary between 0 and 1 days for

both parameters, which could be attributed to a high

student interest on badges, specially the ones associ-

ated with quiz performance. Nevertheless, this appar-

ent positive behavior seems to decrease throughout the

course based on the reduction of badges issued and the

increase in the claiming time span per week. In the up-

coming topic, this data is triangulated with the student

perceptions gathered at the end of the course to further

understand the effects of badges and the reasons why

students wanted to earn them.

4.2 Topic 2: Students’ Perceptions on Badges

Students’ perceptions towards badges (i.e., students’

beliefs about the effects of badges on their motivation

and engagement) were studied using four categories of

statements in the final questionnaire: (C1) motivation

caused by badges, (C2) reasons to earn badges, (C3)

perceived effects of badges on student general engage-
ment, and (C4) perceived effects of badges on student

participation in the different type of activities. Table 3

describes the questionnaire items and Figure 9 illus-

trates the details of the students’ answers to each state-

ment.

As displayed in Figure 9, students’ perceptions to-

wards badges were generally positive. First, students

reported high influence of badges on their motivation

to complete the activities (see C1.1). Students’ motiva-

tion to earn badges was associated with their desire to

collect them and to keep track of their progress as sug-

gested by C2.1 and C2.2. The low degree of agreement

in C2.3 indicates that competition with other students

was not a motivation for earning badges although a

leaderboard listing the earned badges was enabled.

Additionally, students reported an influence of badges

on the number of assignments submitted (see C3.1), and

to spend more time in the course (see C3.3). The C4

statements were particularly linked to the badges re-

garding quizzes, group activities, peer reviews, and the



12 Alejandro Ortega-Arranz1 et al.

Fig. 9 100% stacked bars regarding the students’ answers in the final survey related to course badges. The questionnaire
statements are described in Table 3.

glossary activity. Based on the results, these badges en-

couraged students to participate in peer reviews (see

C4.1), quizzes (see C4.2), and group activities (see C4.3).

4.2.1 Perceptions vs. Behavioral Engagement

To investigate the extend to which students’ percep-

tions affected their behavior towards badges in the course,

the students’ responses in the questionnaire were corre-

lated with the student behavioral engagement including

the number of badges earned, the average claiming time

span, the pageviews, the number of submitted tasks,

the number of forum posts and the activity time. To

do so, we calculated the Spearman’s order-rank coeffi-

cient (ρ) [42]. The Spearman’s correlation was selected

due to the ordinal and non-numerical possible answers

of the final questionnaire and the pre-calculated mono-

tonic relationship between the correlated variables.

Results (see Table 4) show a significant moderate

correlation between the number of earned badges and

the reported motivation to earn them (ρ = 0.532) be-

cause students like to collect them (ρ = 0.475) and con-

sidered these items as indicators of their progression in

the course (ρ = 0.517). That is, students that reported

earning badges because they like to collect them and be-

cause they show progression, earned more badges. Also,

we have found significant medium correlation between

the number of badges earned and the perceived effects

Statements

C1.1
The possibility of earning badges increased
my motivation to complete course activities

C2.1
I tried to earn the badges because I like to
collect them

C2.2
I tried to earn the badges because they
show my progression in the course

C2.3
I tried to earn the badges because I like to
compete with others in the course

C3.1
Earning the different course badges made
me complete more course tasks

C3.2
Earning the different course badges made
me visit more course pages

C3.3
Earning the different course badges made
me spend more time in the course

C4.1
Earning the different course badges encour-
aged me to participate in peer reviews

C4.2
Earning the different course badges encour-
aged me to participate in quizzes

C4.3
Earning the different course badges encour-
aged me to participate in group activities

C4.4
Earning the different course badges encour-
aged me to participate in the glossary

C4.5
Earning the different course badges encour-
aged me to participate in discussion forums

Table 3 Description of the final questionnaire items related
to course badges.

of badges on student engagement (pageviews, submit-

ted tasks, forum posts and activity time). This fact
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C1.1
(n=140)

C2.1
(n=133)

C2.2
(n=135)

C2.3
(n=135)

C3.1
(n=125)

C3.2
(n=140)

C3.3
(n=137)

badges 0.532* 0.475* 0.517* 0.042 0.383* 0.462* 0.468*
avg. claiming time -0.209* -0.280* -0.225* 0.119 -0.191* -0.256* -0.267*
pageviews 0.377* 0.310* 0.418* 0.109 0.343* - -
submitted tasks 0.465* 0.366* 0.475* 0.080 - 0.393* -
forum posts 0.381* 0.254* 0.460* -0.077 - - -
activity time 0.241* 0.178 0.238* -0.064 - - 0.063

* Correlation is significant at the 0.05 level (two-tailed)

Table 4 Spearman’s order-rank coefficient (ρ) between the students’ perceptions and their behavior towards earning badges.

sustains that those students that earned more badges

perceived positive effects of earning badges. No signifi-

cant correlation was found between the average claim-

ing time span and the student perceptions.

Additionally, there is significant correlation (see Ta-

ble 4) between the reasons why students earned badges

related to collection (C2.1) and progression (C2.2) and

the number of pageviews, submitted tasks and forum

posts. This fact was also observed in the open answers

that some students provided in the final survey: “I liked

the game of badges because sometimes I didn’t feel mo-

tivated to complete certain tasks but aiming to get the

badge, encouraged me to do it” or “Badges encouraged

me to keep participating in the course”. These results

support the idea that many students intentionally earned

the badges, and consequently, they had a higher engage-

ment within the course. On the other hand, none of the

students reported in the open answer question a loss

of engagement caused by badges. Many students who

reported no extra motivation caused by badges stated

that their focus was only on the compulsory activities:

“My motivation to do the tasks was related to learning

rather than badges. However, it doesn’t mean it is a bad

idea” or “I think it is a good idea to motivate students

but in my case, they were not decisive for me to perform

the tasks”.

Results (see Table 4) show a weak correlation be-

tween students’ perception that badges encouraged stu-

dents to view more pages and the actual number of

pages they viewed (ρ = 0.343). Also, there is a weak

correlation between the perception that badges encour-

aged students to submit more tasks and the total num-

ber of tasks submitted by the students (ρ = 0.393). On

the other hand, no correlation was found between the

perception that badges encouraged students to spend

more time in the course and the total activity time (ρ

= 0.063). Therefore, results show some indications that

students are aware of the effects of badges although

further work would be needed to corroborate this as-

sertion.

4.2.2 Student Analysis

In order to triangulate the data gathered in the previ-

ous section, we analyzed the individual perceptions of

the different groups previously identified in Figure 8.

In group A (students who got 12+ badges, on aver-

age, in 1.79 days), 60 out of the 70 students (85.71%),

reported to feel motivated to complete the course activ-

ities by badges. This positive attitude towards badges

can be triangulated with the additional comments that

students provided in the final questionnaire (comments

regarding the effects of badges: positive 22, negative

3, both positive and negative 3, system issues and im-

provements 3) such as “It helped me to motivate myself

and feel fulfilled”, “ The fact of knowing that finishing

a tasks you could obtain a badge was a good motivation

to do all tasks” or “Badges were like an impulse, like a

goal to reach together with the grades”.

Conversely, only 12 out of 38 (31.58%) students in

Group B (students who got 5- badges, on average in

5.16 days) showed a positive perception about badges.

This low positive perception was also observed in the
few additional comments that students provided in the

final questionnaire (comments regarding the effects of

badges: positive 1, negative 2, both positive and nega-

tive 1, system issues and improvements 1): “To be hon-

est, I didn’t care about badges. I only focused on com-

pulsory activities, the ones interesting for my learning”

or “My motivation to do the tasks were related to learn-

ing rather than badges. However, it doesn’t mean it is

a bad idea”. Additionally, two students who reported

feeling motivated by the badges also exposed that the

conditions to get the badges were difficult and the no-

tification system should to be improved.

Finally, although Group B students were active un-

til the end of the course, most of them only earned

the badges associated with the first weeks of the course

(e.g., Welcome, Quiz 0 ). That is, a certain number

of active students who interacted with badges at the

beginning of the course, stopped to interact or claim

them. This behavior was already observed in the in-

creasing evolution of the claiming time span through-
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out the course, and can be also confirmed with student

answers in the final questionnaire such as: “At the be-

ginning of the course I wanted to earn badges, but as

the course progressed I could devote less and less time

to it because of my work”.

4.2.3 Comparison between Students

To get further insights about the effect of badges in this

context, the student engagement and behavior towards

badges were compared between the students that nega-

tively (students answering “I strongly disagree” and “I

disagree”; Group No Mot, N=39) and positively (stu-

dents answering “I strongly agree” and “I agree”; Group

Mot, N=101) reported extra motivation caused by badges.

The “I don’t know/No answer” answers were discarded

from this analysis (N=13), because these students can-

not be categorized into any of the previous groups. To

this end, we calculated the Mann-Whitney test [44] for

the following reasons: (a) the measured variables are

continuous; (b) the independent variables consist of two

categorical independent groups (Group 1 and Group 2);

(c) there is no relationship between the observations in

each group between the variables; and (d) the distribu-

tion of the scores of the independent variables have a

similar shape.

The results (see Table 5) show a significant differ-

ence for every measured variable (ρ<0.05) except for

the claiming time span. These differences include that

Group 2 (students motivated by badges), on average,

earned more badges (11.14 vs. 7.20) and had a higher

engagement regarding the number of pageviews (459.75

vs. 189.72), the number of submitted tasks (12.70 vs.

10.26), the number of forum posts (3.45 vs. 2.41) and

the activity time (32h:19min vs. 22h:13min). Moreover,

although the test showed non-significant differences for

claiming time span, the average for the students mo-

tivated by badges is lower (2.69 vs. 4.41). Therefore,

students with positive attitudes towards the motivating

effects of badges had a higher level of engagement than

the students who disagreed with the effects of badges

on motivation.

5 Discussion

In the current study, student behavior towards earn-

ing badges was generally positive. On average, 53.33%

of the students that were active every week, earned

badges. Students’ badge achievements were consider-

ably high (on average, 87.88% of the students who sat-

isfied the badge conditions, also claimed it) although

the dropouts had a negative influence after the ini-

tial weeks. Together with the dropouts, the type of the

badges was found to be an important factor that af-

fected students’ interest on badges and therefore the

badge achievements. For example, the number of stu-

dents who earned quiz-related badges showed an in-

creasing trend until the end of the course, whereas the

number of students who earned peer-review related badges

decreased throughout the course. This preference was

also observed in the final questionnaire where students

reported that badges had a slightly higher influence on

their participation in quizzes rather than in other types

of activities such as those involving discussion forums

(e.g., group activities).

Looking at the students’ behavior in terms of time

span for claiming the badges, overall, students were

found to have positive attitudes since the modal value

of the claiming time is 0. This is, the most frequent

behavior is to claim the badges the same day the stu-

dent fulfilled its conditions. Additionally, the median

value only varies from the same day to one day. On the

other hand, the increase of the standard deviation in the

claiming time span (see Fig. 7) during the intermediate

weeks, and several student comments in the final ques-

tionnaire suggest a loss of interest on earning badges

throughout the course. Nevertheless, this standard de-

viation is under the threshold of seven days (time for

the release of a module with new content and badges)

for every badge.

Students’ behavioral engagement in the course was

found to be significantly correlated with their behavior

towards earning badges. That is, students who earned

more badges, were more active in the course (i.e., vis-

ited more pages, submitted more tasks and posted more

posts) and vice versa. In order to identify if badges

caused such influence on student engagement, a further

analysis was performed. Two MOOC learner groups

were identified based on their behaviors towards badges

(number of badges earned and time span for claiming

badges): in the first group (Group A, N=78), students

claimed all the badges that they achieved; in the sec-

ond group (Group B, N=38), students barely claimed

badges and the claiming time span was much larger

(1.79 days in Group A vs. 5.16 days in Group B). Then,

students’ comments regarding their experience as well

as their perceptions about the effects of badges were col-

lected from both groups. According to the results, stu-

dents from Group A reported more positive comments

and higher motivational effects of badges in compari-

son to students from Group B, who generally did not

perceive the badges as motivational elements.

According to the aforementioned results, badges in

MOOCs hold a great potential to improve students’

participation in course activities in several ways (e.g.,

more page visits, discussion posts, completed tasks);
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Group No Mot
Mean

Group Mot
Mean

U-Statistic
(Mann-Whitney Test)

ρ

badges 7.20 11.14 1042.5 0.000*
claiming time span (days) 4.41 2.69 1556.5 0.055
pageviews 389.72 459.75 1292.5 0.002*
submitted tasks 10.26 12.70 1171 0.000*
forum posts 2.41 3.45 1324.5 0.002*
activity time (h:m:s) 22:13:42 32:19:13 1451 0.016*

* Correlation is significant at the 0.05 level (two-tailed)

Table 5 U Statistic Mann-Whitney Test regarding the engagement and badge behavior between the students that positively
and negatively reported motivation caused by badges.

therefore, we consider that badge design and imple-

mentation at massive and open learning contexts de-

serves further research and application. Furthermore,

expanding the previous categorizations of MOOC learn-

ers based on their course activities [2], there might exist

different sub-populations of MOOC learners based on

their behaviors towards badges. An implication of this

finding could be that personalized gamification strate-

gies might be incorporated to target such sub-populations

more effectively. Nevertheless, as we experienced dur-

ing the gamification implementation, current MOOC

platforms should extend their gamification design ca-

pabilities to allow teachers configure a wide range and

useful badge conditions and to automatically issue such

badges.

Finally, students’ perceptions towards badges were

found to be strongly associated with their behaviors

towards badges. The number of badges that students

earned was affected both by students’ beliefs that badges

can support their engagement and by various motiva-

tions behind earning them (e.g., helping to keep track

of their progress). Indeed, these effects were also noted

in students’ actual engagement in the course. For ex-

ample, students motivated by badges, had a higher en-

gagement (behavior towards badges, pages viewed, sub-

mitted tasks, participation in forums) than those who

reported not being motivated by badges.

6 Conclusions and Future Work

The goal of the study presented in this paper was to

shed light on understanding the effects of badges on

MOOC students. For this purpose, we analyzed the stu-

dent behaviors in a MOOC that incorporates a gamifi-

cation system where students had to claim the badges

that they have earned. The findings of the study help

us better understand MOOC learners’ behavior to earn

badges and explain the effects and their relationship

with student engagement and their personal percep-

tions about badges.

The study has some limitations. First, the students’

motivation towards earning badges can also depend on

other variables which have not been considered in this

study such as the nature of the activity and its difficulty.

Further work on the analysis of such variables could be

useful to deeply understand the different motivations

behind earning badges. Moreover, the final question-

naire was only completed by the active students of the

last module, producing a self-selection bias [7]. It would

be interesting to know the motivation behind earning

badges for those students that dropped out of the course

in the intermediate modules.

As already mentioned, the Canvas Network plat-

form offers limited capacity for designing and incorpo-

rating gamification in their courses. As a consequence,

the gamification design obliged students to send a sum-

mary of the tasks performed to be able to request and

earn some badges. This way, students might cheat the

system by claiming (and eventually earning) a badge by

submitting, e.g., a blank text. Most current gamifica-

tion systems (including the system used in this study)
do not allow to automatically evaluate the quality of

student actions and/or to assess them by peers. Future

work is necessary to explore how badges can be designed

in MOOCs based on the quality of students’ work and

actions.

The universal access of the badges implemented in

the course is an important element to consider during

the gamification design. In massive and heterogeneous

contexts such as MOOCs, teachers and designers should

follow pre-defined methodologies to ensure that every

potential participant, including people with disabilities

(e.g., colorblind people), will understand in a same way

the badge design and what they represent. In the cur-

rent study, the course team implemented different col-

ors to distinguish the different levels of badge suites.

However, the team did not follow a clear methodol-

ogy to address the universal access of badges. As future

work, participants’ experience about the accessibility of

the badges should be evaluated, and the design prob-

lems in this regard should be addressed.
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Finally, although this study was carried out in a real

MOOC environment, a set of similar studies would be

needed to increase the transferability of these findings

to other MOOC contexts.
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