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Abstract—University students utilize e-learning resources to gain access to
information and to make general enquiries. Such online environments offer alter-
natives to traditional learning, which is now considered expensive, and time-con-
suming with varying results. Student disengagement is reported as the main prob-
lem for higher education e-learning platforms. E-learning developers employ
Gamification to counteract this issue. A plethora of game elements are used in
the gamification of e-learning. On the other hand, there are various learning ac-
tivities used in e-learning platforms. Based on a literature-based analysis, this
study thus identifies several game elements suitable for inclusion in learning ac-
tivities in e-learning platforms to improve student engagement. This identified
the most commonly used game elements, and a subsequent questionnaire survey
examined real user perspectives on these elements. As a result, a conceptual en-
gagement framework outlining how game elements might be used to support e-
learning activities to engage students is proposed. The framework is intended to
be used as a guideline for developers and academics seeking to build engaging e-
learning systems based on good foundational concepts. The paper thus presents
a short review of existing e-learning gamification frameworks and the steps taken
towards the identification of commonly used game elements. Learning activities
and student engagement factors usually employed in e-learning platforms are
subsequently discussed in relation to the development of the proposed conceptual
engagement framework for gamified e-learning activities.
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1 Introduction

Gamification is the term used for the introduction of game elements in non-game
contexts and applications [1]. Gamification is usually applied in learning contexts to
improve student engagement and performance [2, 3]. To expedite and create continuous
learning practices, modern higher education institutions have generally adopted multi-
ple different technologies. Among these, e-learning systems are the most common [4,
5], and Cloud computing based e-learning in particular has experienced significant
growth in the last decade [6-8]. However, according to the literature, the issue of student
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disengagement and boredom has arisen with regard to e-learning systems [9, 10]. Gam-
ification has thus been proposed as a solution to re-engaging students in e-learning sys-
tems [11-13]. Gamifying e-learning systems involves systematically adding game ele-
ments to various areas of e-learning platforms [14, 15]. An ongoing effort is thus un-
derway to develop or identify strategies to more successfully gamify e-learning plat-
forms [16]. Based on the literature, some researchers have already tried to develop
guidelines for this process of gamifying e-learning platforms [17-19], yet the practice
of gamifying e-learning platforms has varying rates of success [20]. There is a lack of
an agreed-upon formal process of proven design support in the literature [20], indicating
a need for the development of a formal guide or standard to streamline the gamification
of e-learning platforms [21]. The research community has shown great interest in this
domain, and a wide array of guidelines have emerged in the literature [22]. However,
all of the guidelines appear to employ game elements for the gamification of e-learning
platforms in an ad hoc manner [23, 24]. The wide variety of e-learning tools available,
such as Moodle, Adapted, etc., also exacerbates this issue [21, 23, 25]. The need for an
engagement framework that can be used by developers or university communities for
the development of an engaging e-learning platform is clear [26]. The effort a student
exerts in terms of accessing the learning process in a specific course is known as student
engagement [2, 27], and the lack of face-to-face learning makes it difficult to evaluate
the level of student engagement in e-learning based classes [28]. Overall, however, 78%
of students fail to complete e-learning based courses [29], which may be mainly at-
tributed to a lack of student engagement [30]. This paper thus contributes to this field
by developing an e-learning engagement framework that uses gamification in a robust
manner, drawing together common elements from the literature relating to the gamifi-
cation of e-learning platforms to develop a conceptual engagement framework for this
process. Overall, the use of game elements including badges, points, and leader board,
appears to be effective in encouraging engagement with e-learning platforms, such as
in Learning Management Systems (LMSs) [31, 32]. However, the success of any online
environment in terms of stimulating the engagement of students needs to be confirmed
by rigorous measurement [33, 34].

In this study, the idea of an engagement framework that uses gamification techniques
refers to the application of specific game elements to various learning activities within
an e-learning environment to solve the problem of disengagement. As such, the focus
of this study is on the effectiveness and appropriateness of any application of game
elements on e-learning activities. The use of these elements is then verified using qual-
itative and quantitative techniques. In this regard, the objectives of this study are formed
as:

e Conduct literature analysis and survey to identification of common game elements
that may increase student engagement in e-learning.

e Based on the result, specify learning activities such elements can be used with to
increase student engagement in e-learning.

o Identify the engagement factors that can help measure how the game elements could
influence student engagement.
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¢ Give an engagement framework that can guide developers in developing an engaging
gamified e-learning system.

The rest of the paper is organised as follows: Section 2 discusses related work, while
Section 3 offers the methodology. Section 4 identifies the game elements that will con-
stitute the framework, Section 5 presents the learning activities associated with e-learn-
ing platforms, Section 6 identifies student engagement factors, and Section 7 introduces
the framework itself. Section 8 thus concludes the paper.

2 Related Work

In higher education, gamification is used as a student engagement enhancement tech-
nique. Gamification, the employment of game elements in nongame contexts [11], has
been shown to increase student engagement; hence, in a gamified e-learning system,
elements are added to learning activities. Research studies on gamification of e-learning
systems can be grouped into papers discussing impact on learning performance and
research studies reporting on the impact of gamification on student engagement [21].
Hence, we have collected papers presenting imperial researches on the gamification of
e-learning. Learning activities in e-learning systems in most cases include online-dis-
cussions, assignment submission, course assessment, and course materials. In this sec-
tion, we investigate existing e-learning gamification methods and their associated out-
comes. Some of the methods have their focus on improving student performance, mo-
tivation or engagement. Hence, in the related work, different methods and how they
relate to the work provided in this paper are discussed.

2.1  Researches related to student performance

There are several frameworks orthogonal to the current work in the literature. These
utilise several strategies to add elements into e-learning activities. For instance, in [17],
the researchers proposed a framework offering directions to the implementation of gam-
ification and Web 2.0 technology into e-learning systems. However, different from our
work, the framework only employs badges as an element for an improved student en-
gagement. According to the literature using badges alone as elements may have nega-
tive impacts on engagement. The researchers in [35] contributed an architecture of a
gamified learning management system by creating an extensive list of game elements,
as proposed by [36]. The researchers identified the requirements and introduced how
different game elements would correspond to components of e-learning systems. The
research did not study the impact the elements may have on student engagement which
happens to be the main concern of our work. In [37], a gamification framework, that
aims at increasing student motivation, is proposed. The framework adds elements to
both the structure and content of e-learning systems. The research employs self-deter-
mination theory [38], a well-known human motivation theory, for the development of
the framework. Likewise, in [12], a number of game elements that might fit in e-learn-
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ing platforms are investigated. The elements include points, badges, trophies, customi-
sation, leader board, levels, progress bars, challenges, feedback, social engagement
loops, and freedom to fail. The result showed an improved student performance. The
researches provided reviewed in this sub-section focus mainly on investigating the im-
pact gamification may have on student performance when employed in e-learning plat-
forms. Our work, rather, studies student engagement in relation to gamified e-learning
platforms. The game elements that may have impact on the emotional, behavioural and
cognitive engagement of students are investigated in this paper. Researches related to
student engagement

In [39], a conceptual model that may be used for gamifying e-learning platforms to
improve student engagement was proposed. Several elements commonly used in gam-
ifying e-learning systems were used in the research. However, the researchers did not
investigate whether the model succeeded in improving student engagement. A Similar
work in [40] introduced another gamified e-learning design model. In this work, the
researchers presented an empirical study that investigated how the model could be used
in building a gamified e-learning platform to promote student engagement. A selected
group of students were exposed to the gamified e-learning, and data was subsequently
collected based on the experience of the students and how they felt about the systems.
Nevertheless, the researchers have mentioned a need for testing whether the model
could be used in gamifying other existing e-learning systems. In other words, the model
is not generic in the sense that it cannot be used in other e-learning systems for an
improved student engagement. In [41], the researchers discussed the use of social net-
works in a gamified undergraduate course. They investigated the influence this might
have on student learning achievement and developed a socially gamified learning envi-
ronment that improved undergraduate student engagement. Even though the research
studied student engagement in relation to gamification, it does not involve gamification
of e-learning system. In [42], the researchers mapped game elements to LMSs to im-
prove student engagement. The main purpose of the study was to identify any draw-
backs gamification may have on education. They gamified an e-learning platform. The
evaluation initially demonstrated that the gamified environment evidentially improved
student learning engagement. The study reported in [43] also shows that a gamified
online environment improves student engagement and motivation. However, the re-
searchers did not identify which specific game elements can improve student engage-
ment in which learning activities in the e-learning systems. Likewise, in [44], the influ-
ence of student engagement with the use of a gamified online discussion system is stud-
ied. The study has revealed that the gamification approach positively affects student
engagement, though they also identified that factors such as technical issues and class-
mate behaviour were more likely to encourage or impede students in engaging in gam-
ified online discussion systems. Zainuddin et al. studied the effect of gamified e-assess-
ment on student engagement and learning performance [45]. The researches here stud-
ied the influence gamification may have one particular learning activities such as dis-
cussion and assessment respectively. That is, learning activities such as assignment and
learning material are not studied in the researches. The gamification methods developed
for the different e-learning strategies reviewed in this section are presented in Table 1
for clarity.
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Table 1. Summary of Reviewed Frameworks

Source ID Source Game Elements Outcome LMS tool
(Wongso et Improved
(171 al., 2014) Badges Engagement Moodle
Achievements, points, levels, quests, teams,
(Lamprinou & content unlocking, progress bars, leader boards, Improved
(37] Parasieva badges, boss fights, challenges, competition, co- morzivation and Moodle
2015) ? operation, feedback, rewards, win state, con- forman
straints, emotions, narrative, progression, and perto ce
relationships
(Strmezki et Points, badges, customization, leader boards, Improved
[12] levels, challenge, quest, feedback, and freedom |motivation and Moodle
al., 2015) .
’ to fail engagement
39] (Klock et al., |Points, badges, levels, ranking, message board, griir\?;?gn and Adapt-
2015) challenges, and rules engagement Web
[42] (Vanduhe et |Points, badges, rules, levels, leader board, and |Improved Moodle
al., 2018) progress, performance
[40] gﬁ;l;sn? Badges, leader board, Storyline, backslash, chal- {lmg r;);/gd;nztlv-a- Open-
2016) ’ lenges, sharing via Facebook, points, and levels, m(zznt eNEASE  Isource
[46] é(lllﬁlazb (;1 10 %y ot Chart, points, badges, leader board, and levels I)rlrllti r(;)r\ézd learning N/A
(Katsigianna- Improved motiva-
[47] kis & Karagi- (Badges tion and engage- |Moodle
annidis, 2017) ment
(De-Marcos et |Points, challenges, likes, social features, and Improved perfor-
[41] L N/A
al., 2016) communication channels mance
[43] (Ozhan et al., [teams, gifting, collections, achievements, points,[Improved perfor- (Word
2020) content-unlocking, boss fight, level, and surprisejmance press
(Ding, L., Er, . .
[44] E., and Orey, Bri(:ft:.;re);i(glrzrgzrggmts, leader board, pro- gré[:lrtoved Engage- sEcholu
M. 2018) e ’
[48] (Mack et al, Points, leader board, levels, and module division [mproved Engage- N/A
2019) ment
(Zainuddin, |, . . Socrative,
Points, badges, avatar, Themes, music, and Improved Engage- |Quizizz,
[45] Z., et al.
5 0’2 0) ’ leader boards ment and
iSpring
3 Methodology

To accomplish the objectives of the research, a design science research method was
adopted, as proposed in [49]. The framework is developed in five phases: problem ex-
plication, requirement identification, design and development, demonstration, and eval-
uation. The Explicate Problem activity is about investigating and analyzing a practical
problem. The problem needs to be precisely formulated and justified by showing that it
is significant for some practice. The problem should be of general interest, i.e. signifi-
cant not only for one local practice but also for some global practice. Furthermore, un-
derlying causes to the problem may be identified and analyzed. The problem explication
phase of this research was discussed in the authors’ previous publication [9, 50].
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The Requirement Identification activity outlines a solution to the explicated problem
in the form of an artefact and elicits requirements, which can be seen as a transformation
of the problem into demands on the proposed model. The requirements will be defined
not only for functionality but also for structure and environment. Consequently, The
Design and Develop activity creates an artefact that addresses the explicated problem
and fulfils the defined requirements. Designing an artefact includes determining its
functionality as well as its structure. In the requirement identification phase, a review
of existing gamified e-learning frameworks proposed in the literature are completed to
extract the game elements required for development of the framework. Once the ele-
ments are extracted, they are subsequently subjected to a real user evaluation through a
questionnaire survey. Real user included higher education student from different Saudi
universities (KAU, JAZAN University and TU). The students gave their thoughts on
the elements whereby the elements selected in a literature analysis were reduced from
12 to 10 elements. Furthermore, the students also agreed on that the game elements
would create a better student experience and better engagement. For the framework
design and development, the identified game elements were mapped to four key learn-
ing activities in a way that should improve student engagement with higher education
e-learning platforms in a consistent and straightforward manner. The two remaining
phases which includes the demonstration and evaluation of the model are part of future
research.

4 Identifying Game Elements for e-learning Systems

Several steps were taken as part of the framework development process. This section
explicitly discusses the steps taken as part of the process of identification of suitable
game elements for e-learning systems. In the process of identifying the common game
elements reported in the literature, the elements of each of the frameworks studied in
Section 2 were extracted. As depicted in Table 2, the first column shows the extracted
game elements. Some of the frameworks used only one game element [17, 47, 51],
while others used nine or more game elements [12, 37]. As part of the mapping, it
emerged that some researchers used different terminologies for the same game ele-
ments. In light of this fact, the description given to each game element in its respective
source framework was utilised for comparison instead of its title. Subsequently, the
descriptions of all the game elements were compared to the different terms given to
elements in the source frameworks. For instance, some use the term progress bar, while
some use progression for the same purpose, with the same description. The most com-
monly repeated element in the first list of extracted elements is thus used in this study;
for example, the new list used progress bar, which is used more frequently than pro-
gression, for the associated concept, to which both titles apply. Some frameworks also
used highly generic terms such as voting, while others used separate elements such as
likes, dislikes, and shares. In such instances, rather than keeping a long list of all social
media feature elements, the more generic terms, such as voting, are used in Table 2.
Finally, the very long list of extracted game elements was reduced to those listed in the
“Game elements” column of Table 2. Attempts have been made to maintain those game
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elements with slight differences in their descriptions in the list however. Table 2 allows
identification of the most common elements. At this stage of the process, the most com-
mon game elements used by the source frameworks are points, badges, dashboard,
teams, leader board, content unlocking, Avatar, voting, freedom to fail, levels, progress
bar, and timer.

Table 2. Mapping Game Elements to Frameworks Based onPrevious Studies

Sources ID
SC SD SE SF SG | SH | SI | SJ | SK | SL |SM

v v v v v v

Game element:
° 54

Badges v
Dashboard

g

Points

SIS ISS

Levels

Avatar

Teams

Content
unlocking

Leader board
Boss fights

Competition

Cooperation

Feedback

Rewards

Win state

Constraints

Emotions

Narrative

Progress bar

NIEN KN RN RN PN RN RN RN RN RN RN RN RN RN R P RN RN

Relationships

Customization v
Feedback
Freedom to fail v v
Timer v v

&
<

Storyline v
Voting v v
Chart v
Music N4

As a result, in the end, the framework will be unique in the number and content of
elements it uses. And after having compared against the source frameworks or model,

10 http://www.i-jet.org



the framework proposed in this research is more generic as it uses commonly used ele-
ment all together. In addition, as can be seen in Table 2, none of the existing frameworks
literally use such common elements in their gamification strategies. The use of such
common element is expected to pave the way for our future research specifically in the
implementation and evaluation of the framework. In other words, developing a totally
new framework may have no impact on the domain and such works may have little or
no acceptance among researchers. Hence, to obtain extra insights on the selected ele-
ments, a survey has been conducted with users. Acknowledging the importance of the
preceding step, identifying the most common game elements, it is vital to not only com-
plete mapping analysis but also to remove any subjectivity from the work. A survey
was thus conducted in order to assess perspectives of real users on the selected ele-
ments. The users included university students, and the questionnaire consisted of two
parts, a section gathering respondents’ general information and a list of game elements
as seen in the mapping analysis in Table 3. The main reason for the use of a survey was
to gain user feedback on the extracted game elements, to confirm identification of the
most common and suitable game elements to be used for the development of a new e-
learning gamification framework. The respondents were thus required to select game
elements that may increase student engagement towards e-learning platforms, and the
questionnaire utilised a five-point Likert scale of strongly disagree, disagree, quiet
agree, agree, and strongly agree. For each item, users were required to select the scale
item that best reflected their position.

The survey resulted in the identification of ten elements as compared to the 12 ele-
ments identified during mapping. As shown in Table 3, two elements were rated as less
relevant for increasing student engagement and motivation in e-learning platforms. By
gathering the responses of real users, the survey thus verified that, in general, the game
elements most often previously utilised in the literature are suitable for the gamification
of e-learning platforms. Thus, the final game elements identified for the development
of the framework were points, levels, badges, leader board, dashboards, progress bars,
avatars, teams, content-unlocking, and timers. Some of the recommendations given by
the users included that there should be freedom to choose the assessment level in order
to increase student engagement; e-learning platforms should support different types of
materials, such as video, animation etc. to avoid boredom; the use of wiki-questions
would allow users to create questions among themselves in order to increase student
competition and collaboration.
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Table 3. Evaluation of Game Elements Based on Engagement

e ractiing e earning actties n (LMS). | N | Mean | Std. Deviaton
a. Points. 30 | 4.767 4302
b. Badges/ Virtual Goods/Rewards. 30 | 4.833 3790
c. Dashboard/Achievement & goals 30 3.900 .4807
d. Profile Picture/ Avatar. 30 | 4.800 4068
e. Teams/Groups. 30 3.867 4342
f. Leader boards/ Top 10. 30 | 4.867 3457
g. Content unlocking. 30 | 4.067 6915
h. Voting/ likes/dislike. 30 2.533 .8193
i. Freedom to fail. 30 2.500 7311
j. Levels/stages. 30 | 4.600 4983
k. Progress bar. 30 | 4.500 .5085
1. Timer/ countdown. 30 | 4.033 7649

The main reason for the use of a survey was to gain user feedback on the extracted
game elements, to confirm identification of the most common and suitable game ele-
ments to be used for the development of a new e-learning gamification framework.

5 Learning Activities

Higher education has changed from the former conventional classroom-based sys-
tems to various types of e-learning, thus reaching far beyond the confines of classrooms.
Systems of e-learning are primarily aimed at enhancing the interactions between stu-
dents and teachers with the help of technology, as exemplified by Learning Manage-
ment Systems (LMSs). In this regard, an LMS can be conceived of as a tool that man-
ages, tracks, and assesses the activities carried out by all students in a given course[52-
54].University students usually visit online resources to gain easy access to information
and to make general enquiries. Such online environments offer an alternative to tradi-
tional learning which is considered expensive and time-consuming, producing varying
results. To accomplish e-learning, universities employ a plethora of different e-learning
systems [55]. LMSs allow tutors to manage every aspect of a course, permitting them
to accept assignments digitally, store assessment results, and keep in touch with stu-
dents [55]. Likewise, some studies [56-58] have shown that LMSs should facilitate ac-
cess to learning materials and taking assessments, and should also include discussion
forums to allow greater participation in the e-learning platforms. In addition, according
to [59], LMSs used by most universities provide students with an environment where
their assignments are submitted, course material is downloaded, where students can
participate in course discussions. Many types e-learning activity are possible, but some
are less frequently employed by universities. Gamifying all activities may create con-
fusion to students or may affect their performance with regard to the e-learning plat-
form. In this light, four learning activities are commonly covered by most studies: learn-
ing materials, assessment, assignment, and discussion activities. Learning materials ac-
tivity includes all course documents submitted and distributed by teachers via the e-
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learning system. These learning materials may be in many different formats such as
Word documents, PDFs, PPT slideshows, audio tracks, and videos. E-learning plat-
forms make it easy to manage course-related material, and thus, with e-learning, access
to learning materials is easier and can be done at any time. It also increases the reusa-
bility of learning materials [60, 61]. E-learning assessment activity involves all exer-
cises created for student practice, along with the exams or quizzes conducted for
knowledge testing delivered via e-learning platforms. Such assessment reduces the
workload on teachers and administrative staff. E-learning also eases the processes of
marking, disseminating grades, and performing quality assurance reviews of exams. E-
learning assessment can be created to facilitate automated marking as well as to create
a reusable repository of past exam questions and student grades [45, 62, 63].

Assignment activity in e-learning systems allows students to submit assignments
within an upload tool. E-learning platforms also provide related functionalities to man-
age submission and evaluation processes, including setting and communicating dead-
lines, allocating first assessors, providing feedback to learners, and awarding marks [64,
65]. Traditional e-learning system strategies, including online assignment modules,
lack solutions to the issue of student motivation, however [45]. The discussion activity
offered by e-learning platforms helps students embrace higher-order thinking, active
learning, and social presence outside the classroom. It creates a place of interconnection
between students, teachers, and even parents to facilitate the sharing and exchange of
information [66-68]. It is believed that e-learning discussions promote high levels of
cognitive engagement and critical thinking, and one of the main advantages of e-learn-
ing discussion is to create an opportunity to bring together varying viewpoints from
students who come from different backgrounds [69]. Any lack of student engagement
in such e-learning discussions threatens to undermine its benefits [70], and some stu-
dents have repeatedly shown a lack of interest in such discussions [71]. Adding game
elements may rather motivate students to participate in such discussions.

6 Student Engagement Factors

Previous studies conducted on student engagement in the context of gamified e-
learning systems have discussed a range of engagement factors. For example, to inves-
tigate how gamified e-quizzes can engage students, Zainuddin et al. discussed four fac-
tors of student engagement including behavioural, emotional, cognitive, and agentic
[45], while Hew and Lo discussed only one engagement factor (cognitive) [72], and
Huang, Hew, and Lo discussed two factors behavioural and cognitive [73]. In [44], the
researchers employed behavioural, cognitive and emotional engagement factors to
study student engagement concerning gamified online discussions, while in [74], the
roles of emotional, cognitive, and behavioural aspects of student engagement in online
e-learning were studied. Likewise, in [75], the researchers have used effective, behav-
ioural, and cognitive aspects to study student engagement with gamified e-learning ac-
tivities, while in another study, the researchers discussed the emotional, social, and be-
havioural factors underlying student engagement with a gamified e-learning platform
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[76, 77]. The summary of the reviewed researches against the type of engagement fac-
tors are depicted in Table 4.

Table 4. Summary of researches against engagement factors

Researches : I.anagement factors _ :
Behavioural Emotional Cognitive Agentic
[45] v v v v
[72] v
[73] v v
[44] v v v
[74] v v v
[75] v v v
[76] v v v

From Table 4, it is possible to deduce that most researchers employed behavioural,
cognitive, and emotional or effective engagement factors in their studies. As such, this
research adopted the widely accepted three-factor model as proposed in [78] and pro-
moted in [79]. Thus, based on the research gap and the nature of the student engagement
the study is interested in, the study employs behavioural, emotional, and effective as
factors of engagement. Aside from the engagement factors themselves, there is a need
to identify the indicators corresponding to each of the factors. Many empirical studies
investigating student engagement and gamification have been conducted in e-learning,
yet only few have studied indicators of engagement factors in the context of learning
activities in a gamified e-learning system; further each of those has focused only on
specific learning activities. In [45], the researchers investigated indicators in engage-
ment factors of gamified e-assessment: behavioural, emotional, cognitive, and agentic,
while in [75], the researchers posited that indicators of behavioural engagement include
participation, persistence, and attention, while those of affective engagement include
willingness, interest, enjoyment, and positive attitude, and cognitive engagement indi-
cators include deep understanding, expertise, and problem-solving.

Based on such previous studies, the indicators shown in Table 5 are employed in this
study.

Table 5. Student engagement factors and indicators

Factors Indicators
Behavioural Participation, Persistence, Collaboration, Independent Learning
Emotional Fun, Interest, Enjoyment, Boredom, Curious
Cognitive Deep Understanding, Competition, Critical Thinking Skills, Problem-Solving
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7 Proposed Conceptual Engagement Framework for Gamifying
e-learning Systems

The main goal of this research is to develop an engagement framework to help guide
developers seeking to incorporate game elements into LMS systems. The target out-
come of the conceptual framework proposed in this paper is to increase student engage-
ment with LMS systems. As previously discussed, LMS systems usually consist of
learning materials, assessments, and discussion modules or learning activities. Incorpo-
rating game elements into LMS systems thus requires both directly and indirectly in-
corporating game elements into various different learning activities. The conceptual
framework proposed is shown in Fig.1. The framework consists of three components:
game elements or gamification components; learning activities; and student engage-
ment components. Game elements, which influence learning activities, are thus grouped
and subsequently mapped to the corresponding activities. Elements such as content-
unlocking, timers, and levels are mapped to learning material activities, which implies
that these three game elements, when incorporated in learning material modules in LMS
systems increase the engagement of the student with that activity. The students may
feel more engaged with doing assessments when badges and timer game elements are
used in the assessment modules. Likewise, the assignment module can be made more
attractive and engaging by using badges, timers, and teams-game elements. In addition
to, there is a group of elements that influence all learning activities, which should thus
be added at the system level. In the framework. These game elements include points,
dashboards, leader board, and progress bars. Finally, the avatar game element is asso-
ciated most significantly with the discussion learning activity, as depicted in the frame-
work. The descriptions of the elements are given as follows: Points: They demonstrate
the overall student achievement in relation to different learning activities (learning ma-
terial, quiz, exam, assignment, and discussion forums) in e-learning systems [39]. That
is, they can be obtained for carrying out tasks at the learning activities level as well as
at the main system. Leader board: It is shown at the system level as a scoreboard dis-
playing student’s result based on the number of points and badges gained [12, 80].
Leader board is used in e-learning systems to engage student by making learning more
interesting [45]. Dashboard: It provides fast feedback on summary of all completed
and uncompleted activities. Likewise, dashboard helps students to identify their ex-
pected performance outcome by displaying the analytics of their activities taken
throughout the e-learning system [81]. Progress bar: it tracks and displays how much
progress a student has made in an e-learning activity. Based on the framework almost
all learning activities are expected to have their specific progress bar [42, 82]. At the
same time, there will be an accumulative progress bar displayed at the dashboard that
shows the percent of the course completed by the student. Levels: they usually corre-
spond to different modules or chapters of a course that composed by activities such as
course material, assignment, and assessment [40]. Using levels e-learning platform Ad-
ministrator can properly keep track of students and their records [78]. Content-unlock-
ing: It corresponds level up the students proceed to certain levels whenever they com-
plete certain predetermined requirements. For instance, unlocking the content of one
chapter by finishing a preceding chapter [63].Badges: Students are awarded badges by
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completing certain activities including quizzes, assignments, or exam[17]. Badges are
typical gamification element that indicates the achieved competence level of the student
[83]. Timer: it is associated with quizzes and exams whereby it counts down the time
duration dedicated for quizzes and exams [84]. It positively engages students in tasks.
For example, if the student finishes exam in the given time frame then is awarded
badges, thus make him more focused. Team: based on the framework team is associated
with assignments, as teams who finish their work on time will be awarded. Team is
more about assessing the collaboration and teamwork of a group of students to over-
come challenges and defeat opponents [85]. Avatar: the use of avatar is to make stu-
dents feel more secure for their privacy by obfuscating their identity and activities to
others. In this way, students may feel more comfortable in taking more time on their e-
learning accounts [86, 87].

Game elements
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Fig. 1. Conceptual engagement framework for gamifying e-learning
platform activities

Cognitive

8 Conclusion

In this paper, a conceptual framework for the gamification of e-learning systems was
presented. The framework aims to guide e-learning systems developers in making in-
formed decisions about which elements to include in specific learning modules or ac-
tivities to motivate and increase user engagement. Several elements deemed suitable
for the gamification of e-learning systems are thus identified in this paper, including
points, levels, badges, leader board, dashboards, progress bars, avatars, teams, content-
unlocking, and timers. To show which elements can be best used in which learning
activities or e-learning system modules, the conceptual framework maps these various
game elements to specific learning activities. In future work, the framework will be
evaluated based on expert interviews with e-learning systems specialists and university
professors. The research presented in this paper contributes to the research domain in
essence that it is the first to investigate the impact each game element may have on the
student engagement in regard to the different learning actives in e-learning systems.
That is, to identify which elements may positively have an impact on which learning
activity for student to be engaged in that specific activity.
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