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ABSTRACT
Gamification is a concept in which elements of the game in the environment are not
games. This concept has been widely used in the educational world. Many universities
are starting to change the way of learning by incorporating elements of the game and
using different learning tools that have game elements in the learning process. Therefore,
this article will further discuss which elements of the game have been used most in
gamification learning and the impact of applying gamification learning to students. This
study used systematic literature review approach using articles published in 2014-2018.
Can be found if points, badges and leaderboard are the three main elements that are
widely used in gamification learning.
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1. INTRODUCTION
Gamification is a concept in which the elements of a game are applied in activities that are not
games. All elements in a game are applied in many areas, including education. In the world of
education, elements of the game are included to ensure that students are interested in the material
being taught and actively involved in learning [1]. Gamification in Education is not asking
students to play games like Scrable or other similar games whose purpose is to perfect certain
skills, but to focus on how to apply the elements of the game to learning activities.
The learning model in universities is also affected by the concept of gamification. Educators
have begun to apply gamification to learning to increase student engagement [2]. amification
techniques are applied in many scientific fields such as computer science, such as software
engineering, web design, programming [3]–[5], anatomy and physiology [6], and other field.
Gamification encourages students to play an active role in the learning process by supporting the
process of active learning, experimental learning and problem-based games. The role of the
educator in the learning process also plays an important role, how the teacher can introduce the
element of gamification in educational activities [7].
This paper will review previous studies to answer the following research questions: what are
the elements of the game adopted in the concept of gamification for udergraduate study and what
are the effects of the application of gamification on students? The results of this literature review
are intended to allow educators to prepare the concept of gamification that applies the appropriate
elements of the game so that learning objectives can be achieved.

2. LITERATURE REVIEW
2.1. Game
Game is part of people's experience who have become culture. According to [1] the game has
several characteristics, namely rules, feedback systems and goals. Each game has rules that
determine the scope of the game during the game. Interaction in the game depends on the
feedback system, the steps taken by the player determine the actions that are given by the game.
The goal of each game or the determination of the victory is clear, even if some games have
modest goals, but the way players can win is clearly explained in the game. Games can also be
defined as a system where players are bound by artificial conflicts, determined by rules and
producing certain results[8].

2.2. Gamification
Gamification can be interpreted as a process of producing activities such as games [8]. In the
educational world, the term gamification is often associated with the term Game Based Learning
(GBL). GBL is the use of digital games related to education that allow students to play and feel
impossible situations in terms of cost, time, logistics and security [9]. Gamification in the
education system sees values from the perspective of reaching points and sequences as levels.
Examples of application of game elements in learning are levels for displaying participant status,
rankings, and progress; challenges and quests where there is something that participants must do
to be motivated; a competition that allows the trainer to do the task faster or better; cooperation
encourages participants to work together and collaborate for better results [4].

2.3. Gamification Learning
Gamification can be used in the learning process because it can increase students' learning
motivation. Gamification learning is a series of processes and activities carried out to solve
problems in the context of learning by using aspects that are in the game. The purpose of the
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application of gamification learning is to obtain the learning experience and the purpose of
education with conditions that are as close as possible to real conditions [10].

3. METHODOLOGY
This paper was carried out using the study literature review approach based on [11]. The process
of drafting this document involves several processes, such as: determining the database used,
determining the keywords to be used, determining the criteria for inclusion and exclusion,
extracting data and analyzing the found literature to answer questions from the research.

3.1. Search Process
The first step is to determine the database of the items that will be used. In this study, there will
be seven source databases, namely :
1. ACM Digital Library (https://dl.acm.org/)
2. AIS Electronic Library (https://aisel.aisnet.org/ )
3. IEEE Xplore Digital Library (https://ieeexplore.ieee.org/Xplore/home.jsp )
4. ScienceDirect (https://www.sciencedirect.com/ )
5. Springer Link (https://link.springer.com/ )
6. Taylor & Francis Online (https://www.tandfonline.com/ )
7. Wiley Online Library (https://onlinelibrary.wiley.com/ )
The keywords used in this study combine Boolean operators to filter the data. The Boolean
operators used are OR and AND, resulting in the following keywords:
(((("Gamification learning" OR "Simulation game Learning" OR "Gamification") AND
("Critical Design issue" OR "Factor" OR "Variable" OR "Evaluation")) AND ("Higher
Education" OR "University") AND ("Learning")) AND NOT ("Flipped Learning")
The next step is to apply the inclusion criteria, using three (3) processes. The first process is
"study results". All articles from all databases that are relevant to the research goals are included
in "study results". The next step is Candidate Studies. Articles from Studies Found are reevaluated in the abstract section to see if it matches the research goals. All suitable articles will
be included in the candidate studies. In the final phase, all articles is read and checked to see if
the results of the work can contribute to answering research questions. If necessary, they will be
included in Selected Studies. All articles in the selected studies will be used to answer the research
questions in this paper.
To further supplement the results of the literature review, the author also uses exclusion
criteria that determine articles that are not used in this study. Articles meeting the following
criteria will be deleted from the paper to be used:
1. Publication date before 2014
2. Duplicate paper
3. The information in the paper is incomplete
4. Paper not writing in English

3.2. Data Extractions
In the initial phase, 120 papers were found that were relevant to the research questions to be
answered. After reviewing abstracts from the papers, there were 76 papers included in the
candidate studies and 30 papers included as Selected Studies. 30 This paper is used to answer
questions from this study. The search results of each database used are summarized in the
following Table 1.
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Table 1. Data Extraction in Inclusion Criteria
Source
ACM Digital Library
AIS Electronic Journal
IEEE Xplore Digital Library
Science Direct
Springer Link
Taylor & Francis Online
Wiley Online Library
Total

Studies
Found
20
19
23
27
10
11
10
120

Candidate
Studies
12
13
17
12
7
9
6
76

Selected
Studies
4
4
6
3
5
6
2
30

4. RESULTS AND DISCUSSIONS
This study aims to identify the gamification components that are used in learning and also the
impact of the application of gamification on students. Learning by applying the gamification
model has been widely applied today. But this research will only focus on the application of
gamification learning at undergraduate level. Based on the results of "Selected Studies", the fields
involved are 39% in computing ([2], [3], [19]–[21], [4], [12]–[18]) , 9% in business ([22]–[24]),
9% in science ([23], [25], [26]), 9% in medical ([6], [27], [28]), 9% in Accounting ([26], [29],
[30]), and other field like Art & Humanities ([23]), mathematics ([31], [32]), language ([33],
[34]), and education [35]. Table 2 summarizes the demographic characteristics of the papers by
title, year of publication and type of publication.
Table 2. Summary of Papers
Source Library

Title

ACM Digital Library
ACM Digital Library
ACM Digital Library
ACM Digital Library
AIS Electronic Journal
AIS Electronic Journal
AIS Electronic Journal
AIS Electronic Journal
IEEE Xplore
IEEE Xplore
IEEE Xplore
IEEE Xplore
IEEE Xplore
IEEE Xplore
Science direct
Science direct
Science direct
Springer Link
Springer Link

Designing game-like …..[3]
Empirical Support fo…..[6]
Increasing students’….. [36]
Uses and Gratification…..[21]
Gamifying the First ….. [15]
Leveling for Success….. [16]
Don’t Make the Playe…..[14]
The Use of Gamificat…..[17]
Gamification of MOOC…..[33]
A Game-Based Learnin…..[37]
An Empirical Study I…..[18]
Personalization of G…..[34]
Influence of gamific…..[19]
Measurement of the e…..[20]
The effects of gamif…..[35]
Enhancing student le…..[24]
Individualising gami…..[30]
The effects of stude…..[13]
Using a gamified mob…..[26]
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Publication
Year
2016
2018
2018
2018
2017
2017
2017
2018
2014
2015
2015
2016
2018
2018
2017
2018
2018
2015
2017

Type*
C
C
C
C
C
C
C
C
C
C
C
C
C
C
J
J
J
J
J
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Source Library
Springer Link
Springer Link
Springer Link
Taylor & Francis Online
Taylor & Francis Online
Taylor & Francis Online
Taylor & Francis Online
Taylor & Francis Online
Taylor & Francis Online
Wiley Online Library
Wiley Online Library

Title
Online learning read…..[25]
Students’ perception…..[12]
The effectiveness of…..[2]
The use of GBL to te…..[32]
Gamification and stu…..[22]
Stimulating students…..[31]
Does educational gam…..[22]
Evaluating student p…..[28]
Fun and games in hig…..[23]
Using gamification t…..[27]
Implementing gamific…..[38]
Notes: C= Conference; J = Journal

Publication
Year
2018
2018
2018
2015
2016
2017
2018
2018
2018
2016
2018

Type*
J
J
J
J
J
J
J
J
J
J
J

Of the total of 30 articles used, there were a total of 80 authors involved. 41% of authors come
from the computer science field, followed by business (14%) and information systems (11%).
This demographics describes that gamification learning is a multidisciplinary field, looking at
different disciplines such as computer science, economics, information systems, medicine and
education. Table 3 summarizes the demographics of the authors involved.
Table 3. Author’s Demography

Field of Study
Computer Science
Business
Information Systems
Medical
Information Technology
Instructional Technology & Media
Physiology
Psychology
Social Science
Accounting
Animation and Game Design
Chemistry and Biotechnology
Educational Sciences
Engineering
Information Science
Law
Social Sciences
Total

#
%
33 41%
11 14%
9 11%
7 9%
3 4%
3 4%
2 3%
2 3%
2 3%
1 1%
1 1%
1 1%
1 1%
1 1%
1 1%
1 1%
1 1%
80

Gamification involves several elements of the game that are integrated into the learning
process in order to gain experience by playing in the learning process. Some elements of the game
used are points, levels, rewards, badges and ranking. Table 4 summarizes the elements of games
used in the learning process. Apart from the game elements used in Table 4, some preliminary
studies use role-playing games or game scenarios to make the game more interesting [13], [27]–
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[29]. In this role play or scenario, students become certain roles and are asked to perform the
tasks given in the group.
Table 4. Summary of Game Element
Source Reward Quest Points Badges
[3]
[6]
[35]
[13]
[17]
[18]
[16]
[19]
[32]
[36]
[20]
[33]
[11]
[12]
[34]
[23]
[29]
[15]
[25]
[24]
[14]
[2]
[31]
[21]
[30]
[21]
[27]
[22]
[26]
[37]

V

Narra Feed Compe Publici
Card
Leader Achieve
Vitual
Avatar
Task XP Ranking Level
Quiz Puzzle
tive back tition
ty
Games
board ment
Goods

V
V

V

V

V

V

V

V

V

V
V
V

V

V

V

V

V

V

V

V

V
V
V

V
V
V

V
V
V
V
V
V

V

V

V

V

V
V

V
V
V
V

V
V
V
V

V
V
V
V
V

V

V

V
V
V

V
V

V

V
V

V

V
V
V
V

V

V
V
V

V

V

V
V
V
V
V
V
V
V

V

V

V

V
V
V

V
V

V
V

V
V
V

V
V

V
V
V

V

V

V

V
V

V

Another aspect that should be considered in the application of gamification learning is the
model of student participation. Some of the methods applied are voluntary, compulsory or
through a selection process and provide certain rewards for participating students. From the
source documents used in this paper, 43% of the participation is mandatory and will contribute
to the students' grades, 30% is voluntary based, 13% is randomly selected by researchers, 7% is
offered and participants get some rewards, nd 7% is an unknown type of participation.
Table 5. Participation Type
Participation Type
Mandatory
Voluntary
Random
Selected with Reward
Unknown

Number of
Paper
13
9
4
2
2

Percentage
43%
30%
13%
7%
7%

The effects of using gamification in several studies confirm that the use of gamification
increases student learning motivation [2], [3], [34], [35], [38], [13], [15], [18], [19], [22], [29],
[31], [33]. [18] stated that if one of the reasons for student motivation increased because, in the
game environment, students wanted to be the best. But the drawback is that students become
more individualistic and tend not to help their friends who are in trouble. Thus, some students
think that unhealthy rivalries and pressures are occurring, which are not needed when students
are in the state of the gamification course. [22] found that the four most motivating elements of
http://www.iaeme.com/IJMET/index.asp
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the game were the points for the assignments, due date bonuses dan penalty, due date flexibility,
and current grade indicator.
[28], [31], [38] found that student scores increased after modification of the learning process
using gamification. Research on medical students at Keele University, who initially were not sure
about the pharmacological material that had been studied. Thus, a game is created in the group
and students are invited to complete some of the proposed scenarios. After participating in the
game, students were assessed using thematic analysis and questionnaires. As a result, students'
level of confidence in the science of pharmacology has increased and so has the score of
pharmacology’s course [28]. However, in the increase of the score of this course, attention must
also be paid to whether the technological investments made to realize the gamification experience
and the time spent on preparing and implementing the gamification are comparable to the results
obtained [20].
[16] found that the game designed must be related to the learning material or the chapter of
the book that is used so that students feel more related to the game and the results are more
effective. In previous studies, students were asked to use two types of games, namely, chapterbased group and scenario-based group. Students had better perspective of the chapter-based group
because the game is connected to every chapter in the book and helps them understand the
material better. While in the scenario-based group, students will become employees of a company
and will be asked to complete the given quests. Students cannot connect this quest to the learning
material.

5. CONCLUSION
This research can be used as a reference for further research in the field of gamification learning,
especially at the university level. The results of the first research question, the gamification
element used in the previous study, are presented in Table 4 in the discussion section. The most
important elements in learning gamification, namely points, badges and leaderboard, can be the
focus when applying gamification learning to get effective results. In several studies, researchers
used different participation patterns to identify the implications of this gamification learning.
Some types of participation are compulsory, voluntary, random, and rewarded. The results of the
second research question, namely the implications of using learning gamification, is the majority
of the impact of the application of gamification on the learning process: increasing student
learning, increasing learning motivation, and increasing student engagement in the classroom.

LIMITATION AND FUTURE RESEARCH
For further research there are still many areas of learning gamification that can be investigated.
This paper has not analyzed the gamification tools or software that can be used and how they
affect student motivation and score. Moreover, the application of different types of courses can
influence the effects of the application of gamification. The addition of database source can also
improve the results of this work. For further research, researchers will apply the elements of
gamification, especially in the field of information systems, and see if they have the same impact
as previous research.
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