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Abstract: The studies consistently found that game based learning can impact positively on problem solving skills,
broader knowledge acquisition motivation and engagement. Gamification is newer concept than game-based learning.
It is about using elements from video game design for motivation in a variety of non-game contexts. This paper presents
concept and current status of gamification used in Higher Education learning. Research, discussion and evaluation, are
based on literature review and analysis of implementation the concept of gamification in Higher Education learning.
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1. INTRODUCTION

There are numerous reasons for spending significant
amounts of time playing games. Whether games are
played for relaxation, sheer enjoyment or to satisfy our
need to compete, they are a part of our daily life.

Nowadays, game concepts are being increasingly
incorporated in areas other than just standard playing
environments. It can be said that the basic principle of
every game is to reach a certain goal. Regardless whether
this goal is to win a prize, accomplish an assignment, beat
the competitor, or to be ranked first in the leaderboard, it
is, without doubt, a mechanism that involves motivation,
engagement, emotion and certain behavioral pattern.
Having said that, it is not surprising that game elements
are being implemented in non-game contexts like
marketing, business, e-commerce, education, work
environment, social media, etc. This process is referred to
as gamification [1].

Gamification vs game based learning

Gamification as a term was mentioned for the first time in
2008 and, from that point on, much work has been done
and many papers written on this topic [2]. Certainly,
massive adoption of new technologies by public makes
gamification an excellent tool to reach out to new users
and keep the existing ones. Some examples of
gamification are: Foursquare, Red Critter Tracker,
Crowdrise, Open Badges, etc. [3].

Game based learning, however, is somewhat older
phenomenon, dating back from 1970’s [4]. While
gamification utilizes game mechanics to transform the
learning experience into a game, game based learning
integrates games into the learning process to teach a
specific skill or achieve a learning objective. Games are
essentially used as learning activities to give learners the

opportunity to acquire new knowledge or skills sets in a
fun and engaging way. All learning games typically have
rules and specific objectives and learners run the risk of
“losing” when they participate. Another important
distinction between gamification and game-based
eLearning is that in a game based learning strategy the
content is designed to fit into the confines of the game [5].

An important distinction exists between game based
learning and gamification. Game based learning provides
students with games that have an educational objective
that are achieved through the game play [6]. These
games can supplement frontal teaching or replace it, but
it is clearly a game. The essence of gamification is that it
occurs in a non-game context therefore it would be
applied in such a way that would not change the
existing practice of learning and instead focus on making
it more engaging and challenging for students.

Structure of the paper will be as follows. In section II we
present concepts of games and game elements concerning
gamification and connections of gamification and
learning. In section III we give an overview of current
status of gamification in higher education and we present
eight studies on gamification that were conducted on
European and North American Universities. Section IV
consists of authors’ discussion on the studies and
overview of general impact that different game elements
had on courses participants. Section V is conclusion of the

paper.

2. GAMES AND GAMIFICATION

There is an increasing number of case studies and
research dealing with gamification in general [7] and in
educational contexts [8]. The objectives of gamification
in these educational context studies has been to
increase student motivation to attend class, download
course material, participate in on-line discussions, and



complete extra assignments. While majority of studies
report overall positive results as a result of adding game
elements, not all have exhibited these results.

Gamification in education is used as a way to increase
the student’s engagement and learning. In education, the
term student engagement has grown in popularity in
recent decades, most likely resulting from an increased
understanding of the role that certain intellectual,
emotional, behavioral, physical, and social factors play in
the learning process [9]. In the context of education,
gamification can be viewed as the inclusion of game
elements into the traditional classroom, existing training
materials, and the Learning Management Systems (LMS).

Game elements

To understand gamification it is necessary to understand
the core concepts of games. The game elements are also
referred to as mechanics and dynamics. According to
Schell [10], there are four equally important game
elements: mechanics, story, aesthetics and technology.

Game mechanics are described by game components,
behavior and control mechanisms, and defining the
actions a user can implement within a game system to
achieve a set goal while following the game system’s set
of rules [10, 11]. The game mechanics need to facilitate a
positive experience with the game. Game mechanics
constitute an element of gamification.

The story of a game stands for the goals, obstacles and
conflicts a player faces in a game system. This element is
an essential part of gamification, as any gamified system
should have a clear goal for the user and build the user’s
journey.

Game aesthetics plays a major role in creating the player
experience with the game. The aesthetics stand for a
combination of representation tools that contain
information necessary for the player to experience control
over the actions [11]. Therefore, aesthetics is an essential
part of a gamified system, since it is the touch point of the
user with gamification due to its visibility.

Dynamics are generated by the application of specific
mechanics and in response to other player interactions or
expected interactions [12]. It is the run-time behavior of
the mechanics, depending on player inputs and each
other’s outputs over time, and can be viewed as the
pattern of play. Typical dynamics found in games are
constraints, emotions, narrative, progression, and
relationships [13].

Mechanics, dynamics and aesthetics (MDA) are elements
of game design framework [14]. From designer’s point of
view, the mechanics lead to dynamic system behavior that
results in an aesthetic experience when the user interacts
with the system.

Gamification and learning

Virtual  Learning  Environments and  Learning
Management Systems are commonly used for the
implementation of gamification in education. This is
because they typically provide all of the functionality
required to support gamification activities in learning.
There are three basic parts in most games: goal-focused
activity, reward mechanisms, and progress tracking [15].

Activities in games are typically goal-oriented with a
clearly defined combination of events, accomplishments
and a number of obstacles to overcome in order to
complete the activity [16]. Games are generally structured
so that players have various “levels” of goals. Generally,
the requirements of each “level” of goal in a game gets
increasingly harder from completing initial tasks until
completing the game. This allows players in games to
learn and practice skills, prior to having to demonstrate
mastery of those skills in the most challenging parts of the
game [17]. From previous definitions, it is clear to see
the similarity between games and learning, with
players/learners being directed to undertake tasks in
order to achieve a desired outcome, moving to the next
level/mission in the case of a game, or complete
understanding a complex topic in the case of education.

Course activities can be designed as game activities. For
instance, before completing a course, learners must
complete several modules. To complete a module, several
topics must be completed. In order to complete a topic,
several objectives must be finished. And finally, each
objective requires several goals to be completed. Course
goals can be can be defined as game goals [18] and course
activities can be designed as (interactive) game activities.

Most common game reward mechanics are Points,
Leaderboards and Achievements [3, 19, 20]. Points are
used in games to report performance and achievements.
Playing a game to “win” is very similar to student
commenting to get a better grade. The easiest way to
integrate Points is to bind them with levels of the game.
Levels in the course can be seen as lessons or learning
units. Also, Levels can be related with the difficulty of
the game and can be used for grading students’
activities. Leaderboards are lists of players according to
their success within the game. For example student’s
grades are points and form the score of player listed on
the leaderboard. Achievements gives recognition of the
activities completed by the player. Usually achievements
are icons displayed publicly on online profiles of the
people. Open Badges are emerging trend that reveals
benefits for traditional institutions and alternative learning
programs alike. The Open Badge standard allows any
person or organization to define a badge (achievement) to
recognize knowledge or skills represented by that
particular badge [21].

Progress tracking is necessary element of each game.
Method of progress tracking is analogous to the
provision of feedback within education. An important
part of providing feedback to users in games is to let them
know how much progress they've made. It is also



important to measure progress at multiple levels. If the
course consists of several modules, and within each
module there are several topics, progress tracking needs
to be implemented at each of these levels. There are many
ways to represent this, but the most effective are always
represented graphically. One of the most effective ways
to show progress in games is through character upgrades
or progress bars [17].

3. CURRENT STATUS OF USING
GAMIFICATION IN HIGHER EDUCATION

Teachers and instructors had often been struggling with
keeping students’ motivation and concentration to the
course. It is the fact that students, especially nowadays,
often do a lot of things in classroom except of learning.
That is why many universities and academic institutions
are searching for a way to increase the engagement
among students and to keep them motivated and
interested. One of the methods they are trying is
implementing game elements in their courses. In section
IT we gave an overview of game mechanics and elements.
In this section we are analyzing relevant studies on
gamification in higher education in order to see which
game elements were implemented and which of them had
the biggest impact on participants’ cognitive and
emotional behavior. Later on we will discuss the research
results of gamification approaches within higher
education.

Table 1 demonstrates the relatively large variety of
different elements tested in the examined studies,
although Experience Points (XPs), leaderboards, levels
and feedback were clearly the most frequently found
variants.

Table 1: Overview of examined studies and game
elements they used (elements used in a study are marked

by “+” sign)
Game Studies, by reference
elements |[19]([20]|[22]|[23]|[24]|[25]|[26]|[27]
Time track + + | +
Avatars + + + +
XPs + + + + + +
Competition | + | + + +
Collaboration | + +
Scoreboard + + + +
Levels + |+ |+ | + + +
Badges + + + | +
Progress bar + | + | +
Feedback + + + | + +
Leaderboard + + + +

Overview of analyzed studies

Most of the examined studies, except a study from Tallinn
University by Sillaots [19], incorporated game elements
into their online learning platforms. In that study the
whole course took place in physical classroom. They
turned their traditional course called Research methods
into a game. Course had eight game elements.

Course started with introducing the course goals (not
presented in table 1). Avatars — students could pick and
use their own nicknames that were related with the course
content. Every individual or group activity generated
certain amount of XPs, based on which students where
listed in scoreboards. Levels were presenting grades that
were based on XPs. During the whole course accent was
on the on the team work (cooperation) and competition
between groups. Feedback was given orally — once the
student or group finished their task others could
immediately give their opinion and comments.

Once the course was finished, they gave students an
online survey. They wanted to collect students’ comments
and find an answer to question “did game elements have
an impact on your motivation and engagement?”. Of
students who took the course 89% completed the survey.
Generally, implementation of all game elements, except
avatars, was successful or partially successful (table 2).

The same author from study [19], Sillaots made one more
research in field of “gamification in higher education”
[20]. In that study he used the same game elements but
this time in an online course. What he added was the
game vocabulary instead of pedagogical. For example
students were called players, teacher was game master,
assignments were missions, exam was a “big boss fight”,
grades were levels etc. The principles of incorporating
game mechanisms were mainly the same but results were
not (table 2).

Another study that showed progress in increasing
motivation with gamification was a Peer Wise study [22].
In this study, researchers tried to incorporate an award-
winning web platform into their online course. Peer Wise
is a free tool that enables students to create, share and
moderate a repository of questions and answers. Students
could create their own questions on any topic, offer
answers (MCQ), participate in online discussions and rate
other students and their topics. Authors used badges —
users could earn different badges/awards based on
specific actions that were separated in groups.

In study [23] researches gamified their “Qualification for
users of ICT” course, a transversal course in which
students with different grades learned how to use common
ICT tools. Through their work, researchers used levels -
lessons were organized in a tree-like hierarchy; requiring
constant participation and providing constant feedback;
also, a virtual award system was created that reacted
positively when a task was finished. They made an
achievement leaderboard, so students could compete to
accomplish higher ranking.

Study from Faculty of Electronics [24] is another example
where researchers incorporated several game elements in
their online course. For example, they added a personal
profile identity for each participant (avatars). For tracking
the overall learning progress they developed leaderboard,
where students were ranked based on XPs they earned
during the class. Also, they implemented progress bar
and instant feedback, so students could track their
improvement continuously.



Similar to other studies, JFDI Academy [25] included
basic game mechanics such as XPs, which allowed
students to level up and compete on a leaderboard with
other students. Similarly to study [20], they also used
game vocabulary: assignments were called “missions”,
bonus questions were labeled “side quests”, and class
participation and attendance, as well as some other
terminology, used phrases from “Star Wars” universe.
The course was narrated from a third-person perspective
and comic strips started each mission. Through the auto-
grading system, instructors were also able to receive
feedback on a student’s progress by seeing how many
times a student tried a question, what they did wrong, and
the average time per assignment. Students also had the
opportunity to raise questions or concerns regarding the
assignment, by posting comments on Facebook or within
the program, which enabled instructors to help them in a
timely manner.

4. DISCUSSION

To be able to identify wheatear the gamification of course
had an impact on student motivation and engagement, all
of the studies, without exception, choose the same
measurement methodology: student survey.

In those surveys they usually had closed type questions
with some open type questions for comments or general
opinions. The most used marking strategy was Likert’s
scale, used in [19, 20, 22 — 24], however in studies [25 —
27] descriptive results were given. Table 2 displays the
reported findings in the analyzed studies.

Table 2: Estimate of impact on students’ motivation by
game elements

Game Studies, by reference

elements [19] [[20] [[22]([23]|[24]1([25]1{[26]|[27]
Time track N | N NI | NI
Avatars N N P | NI

Extra points P P P|P|P|P
Competition | P | N NI NI
Collaboration| P | NI P

Scoreboard P P P

Levels P P | N [ NI NI P
Badges P P P|P
Progress bar N|P|P

Feedback P P P|P|P
Leaderboard N N | P NI

Meaning of the symbols is: P — Positive impact; N —
Negative impact; NI — no measured impact/no significant
impact.

All of the studies in education/learning contexts
considered the learning outcomes of gamification as
mostly positive in terms of increased motivation and
engagement in the learning tasks as well as enjoyment
over them.

The most successfully implemented were XPs, badges,
scoreboards and feedback that had positive impact in all
of the examined studies. We did not find surprising the

fact that badges and XPs invoked positive reaction in
students, as there is nothing negative about awarding
someone for successfully finishing a task. Still, it is very
important to keep balance between given effort and
amount of points/badges they get for current assignment.
Even though feedback was implemented differently in
studies, in all of them students enjoyed having clear
overview about their progress during the entire course.

As we speak about negative or poor impact on students’
motivation we point out: avatars, time track and
competition. The use of avatar did not cause stronger
immersion into the course [25] where students agreed that
it did not change their behavior. Designing avatars was
fun and entertaining [24], but on the other side a lot of
participants found it silly, embarrassing and even
distracting [19, 20]. Time track created negative effect
mostly because students felt pressure, especially in cases
when the reason for failing was not lack of knowledge but
time. Still, we do not recommend completely removing
time track from gamified courses: it should rather be
better implemented and tested with different students,
ensuring that all of the participants have enough time to
finish a task, considering that they have the necessary
amount of relevant knowledge and/or experience.

Results showed that scoreboards generated strong sense
of competition and raised students’ motivation to achieve
more [19, 20, 24, 25]. Still, competition-like elements as
scoreboards and leaderboards should be implemented
with care, because “transparent results” may have
negative impact on some learners, who do not feel
comfortable knowing that anyone can see their
achievement, or just do not like to compete [20, 23, 26].
In favor of, competition was found positive only in one
study [19]. This could be attributed to the fact that the
course was held in real classroom and required physical
presence of all participants. In study [23] a student was
quoted as saying: “I prefer traditional activities because I
don’t think that leader boards are a good representation of
who gets more knowledge about the course,” and another
who states: “I think that it would be more interesting to
improve the traditional version, instead of making
competitions.”

Students rather appreciated that the format of the game
was primarily based on collaboration [19, 24] and not on
competition. The main reason is that when students are
gathered in groups there is an equal chance for
participation and contribution in group work for both
more and less skillful students. Only then competition
may be introduced at group level, opposing to mostly
negatively scored competition on individual level [20, 23,
27].

5. CONCLUSION

The important part of successful gamification is content
and learning material. Because of learning being a linear
process we suggest material to be given in linear way, in a
sense that student should not be able to see the next step
before they (successfully) finish the previous one. On the
other hand, students must have all the material and



literature necessary for task to be finished. In other words,
student must not be obstructed in accomplishing the goal
by nothing other than their knowledge and/or skills.
Considering the fact that all of the mentioned studies
gamified some practical tasks, we may argue that
gamified activities can help develop practical
competences, but there is still no positive proof on
whether gamification can improve mastering the
theoretical material.

Examined studies showed that there was significant
number of students who did not want to participate in
gamified version of courses. That is why learning by
game should always be optional, not mandatory. Final
grades and real results should not depend on game-
learning. In implementing game elements in online
courses researches should not forget that main goal is to
increase students’ motivation and to add a value to
traditional teaching and learning — not to play.

From the studies that were analyzed we have identified
the following future research challenges:

1. Further work towards agreement on the relationship
between academic achievement and gamification is
needed.

2. As gamification is being used to make a social impact
on participants, future researchers could take into account
analyzing the impact of gamifying team tasks.
Collaborative work could be implemented, where
students’ points and progress would depend on team
work.

3. In the analyzed studies no testing was done from a
teachers’ point of view. Further efforts are needed to
measure the impact of teaching process in educational
context and in which way teachers could improve their
program by gamifying their course literature and material.

None of the analyzed studies had neither control nor
parallel groups, thus provided data and findings rely on
subjective opinions and emotions of participants. Also, it
is very important to note that same game elements
implemented in the same or similar manner but in
different surroundings or courses may lead to opposing
effects, as seen in studies [19. 20]. Introducing control
and/or parallel groups in future research should help
identify possible new variables and help with both
problems.
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