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Abstract—Current technological advancements urge institutions to generate 

graduates capable of contributing to the industrial world. Information Systems is 

one of the scientific subjects whose graduates play a significant part in the ad-

vancement of modern technology. As a result, lecturers in Information Systems 

education, particularly at the undergraduate level, must be able to retain and even 

improve students' interest in studying this field. Gamification is one method that 

can be used to accomplish this purpose. The goal of this study is to identify fac-

tors that determine the successful implementation of gamification for learning, 

particularly in the context of Information Systems Education at the undergraduate 

level. This study's methodology is based on a systematic literature review tech-

nique from previous studies. Motivation, engagement, perceived utility, game 

design, and student perspective were identified as elements influencing the effec-

tive use of gamification for learning, particularly in the field of Information Sys-

tems education. 

Keywords—gamification, higher education, information systems 

1 Introduction 

The field of information systems is quite active. Technology breakthroughs, oppor-

tunities, and trends are intrinsically related to the field of information systems. This is 

a challenge for educators in terms of preparing future information systems experts [1]. 

Whether we recognize it or not, information systems play an important part in the lives 

of all individuals, enterprises, and society. While information systems as a scientific 

discipline is not at the forefront of the development of technical component systems, 

its key skill is to combine all of these capabilities to assist individuals, corporations, 

and society in attaining their goals. It is vital for educators to equip students with a 

comprehensive educational experience that includes everything from technical skills to 

creative business models and values-based ethical impact assessments. The major job 

of Information Systems graduates is not to discover new technologies, but to contribute 

to the integration of business and computer-based solutions to help firms achieve their 

goals [2]. As a result, information systems play an important role in a company's per-

formance, contributing to the increased demand for information systems specialists. 
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An examination of the gap between industry needs and present information systems 

curriculum has been conducted [3]. This study was carried out to determine the indus-

try's demand for the abilities that new graduates of Information Systems must possess. 

As a result, various skill categories are established, including soft skills (interpersonal 

skills and intrapersonal skills) and hard skills (domain knowledge and technical abili-

ties). They discovered that companies valued soft skills far more than hard skills for 

jobs in information systems, particularly those filled by recent graduates. The ability to 

think critically and the willingness to learn are two soft skills that are stressed. Mi-

crosoft office, security, and database are the most heavily emphasized hard skills. 

To bridge the gap between industrial needs and university teaching activities, partic-

ularly in the Information Systems department, innovative learning methods that can 

boost students' motivation, engagement, and learning performance are required. Gami-

fication is one of the latest learning strategies that may be used. Gamification is a notion 

in which game components are used in non-gaming contexts. [4]. Gamification in edu-

cation refers to the use of game aspects in the learning environment. Gamification is 

used for psychological reasons related to games, such as enhancing motivation, attach-

ment, and individual performance [5]. Furthermore, when combined with the use of 

technology, learning gamification will be more effective and efficient [6]. 

Gamification in the realm of education employs technology in its implementation. 

Kahoot!, Quizziz, Minecraft, and other applications are examples of gamification tech-

nologies that are frequently utilized in the learning process. Gamification is included 

into the Learning Management System utilized by students in various applications. 

Teachers must pay attention to the aspects that can affect the successful implementation 

of gamification for learning in order to ensure its success. The purpose of this research 

is to discover how gamification is used in the field of education, specifically in the 

Information Systems Education, as well as the factors that influence the use of this 

gamification. The researcher used a systematic literature review to evaluate papers pub-

lished between 2016 and 2018. 

2 Theoretical background 

Gamification is a notion in which game components are used in non-gaming contexts 

[4]. Gamification in education refers to the use of game elements in the learning envi-

ronment. Gamification is used for psychological reasons related to games, such as en-

hancing motivation, attachment, and individual performance [5]. Gamification is more 

about combining different aspects than it is about creating an entire computer game. 

Gamification adds an aesthetic and dynamic to a game that is not intended to be enter-

taining. Extrinsic gamification and intrinsic gamification are the two types of gamifi-

cations (the most widely used where game elements are added). The second form is 

intrinsic gamification, which engages users through increased motivation (RAMP) and 

behavioral design [7]. 

Extrinsic gamification is extensively used nowadays, with this gamification method 

focusing on awarding points, levels, leader boards, awards, or badges. However, the 

problem with this strategy is that once the incentive is removed, the behavior tends to 
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stop unless the person finds another motivation to continue the action. To address this, 

the concept of intrinsic gamification evolved. Completing tasks for intrinsic motives is 

more beneficial to one's mental health than performing chores for extrinsic incentives. 

Designers can generate intrinsic gamification by creating gamifications that assist users 

in discovering their own motives for engaging in specific activities. This gamification 

is based on the notions of competence, autonomy, and relatedness. Competent indicates 

that participants believe they have mastered it; when participants believe there is noth-

ing more to pursue, they will look for other ways to gain new competences. Autonomy 

is defined as the degree to which a person makes his or her own decisions regarding 

conduct and when the actions and behaviors that a person does are in accordance with 

their own sense of who they are. The connection that one person feels to another by his 

or her behavior is the foundation of connectivity [8]. 

3 Research methodology 

To answer research issues, this study used a systematic literature review strategy. 

Figure 1 depicts the steps of the author's systematic literature review. The first stage in 

answering the research topic is to identify the keywords that will be used. The keywords 

utilized are centered on the use of learning gamification for the discipline of infor-

mation systems science at the undergraduate level. To locate relevant literature, the 

researcher use the following keywords: 

("gamification learning" OR "gamification" OR "gamification of learning") AND 

("higher education" OR "University") 

The next step is to do a literature search. The author determines the database utilized 

as a search source as the initial step at this stage. For the search, the author consults 

four databases. The author's database of choice is: 

a) ACM Digital Library 

b) AIS eLibrary 

c) IEEE xplore 

d) SpringerLink 

To ensure that the articles utilized are relevant to the scope of the research, the re-

searcher only uses publications published between 2016 and 2021 with the scope of 

applicability in undergraduate Information Systems courses. In the last stage, called 

data extraction, the authors hunt for factors that influence the application of learning 

gamification together with its sub-factors. 

 

Fig. 1. Systematic literature review process 
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4 Results 

Following a review of the literature, 13 publications were discovered that discussed 

the use of gamification for learning in the subject of information systems, particularly 

at the undergraduate education level. Table 1 shows the demographics of the paper 

used. 

Table 1.  Article source demography 

No. Paper Title Year Publication Journal 

1 
Designing Game-like Activities to Engage 

Adult Learners in Higher Education [9] 
2016 

Proceedings of the Fourth International Con-

ference on Technological Ecosystems for En-
hancing Multiculturality 

2 
Leveling for Success: Gamification in IS Edu-

cation [10] 
2017 Proc. 23rd Am. Conf. Inf. Syst 

3 

Don't Make the Player, Make the Game : Ex-

ploring Potential of Gamification in IS Educa-

tion [11] 

2017 
Twenty-third Americas Conference on Infor-
mation Systems 

4 
Badges and Gamification in eLearning: Effects 
on Achievement and Engagement [12] 

2017 
Proceedings of the Southern Association for 
Information Systems Conference 

5 Training Scrum with Gamification [13] 2017 
2017 IEEE Global Engineering Education 
Conference (EDUCON) 

6 

The Use of Gamification in an Introductory 

MIS Course: the Views of Game Participants 

and Game Conductors [14] 

2018 
Designing Digitalization (ISD2018 Proceed-
ings) 

7 
The impact of opt-in gamification on students’ 

grades in a software design course [15] 
2018 

Proceedings of the 21st ACM/IEEE Interna-

tional Conference on Model Driven Engineer-

ing Languages and Systems Companion Pro-

ceedings 

8 

The effectiveness of gamification technique 

for higher education students engagement in 
polytechnic Muadzam Shah Pahang, Malaysia 

[16] 

2018 Int. J. Educ. Technol. High. Educ 

9 

Raising Student's Cognitive Engagement In-

tention in a Preliminary IS Course Using Gam-
ification [17] 

2018 

International Conference on Research and 

Practical Issues of Enterprise Information Sys-
tems 

10 
Is It Worth Using Gamification on Software 
Testing Education? An Experience Report [18] 

2019 
Proceedings of the XVIII Brazilian Sympo-
sium on Software Quality 

11 
Learning Scorecard Gamification: Application 
of the MDA Framework [19] 

2019 

Information Systems for Industry 4.0, Lecture 

Notes in Information Systems and Organiza-

tion 31 

12 

Relax, It’s a Game: Utilizing Gamification in 

Learning Agile Scrum Software Development 
[20] 

2019 2019 IEEE Conference on Games (CoG) 

13 

Designing a gamified e-learning environment 

for teaching undergraduate ERP course based 

on big five personality traits [21] 

2021 Educ. Inf. Technol 

 

According to the collected research, various courses have used learning gamification 

in the learning process. Computer Information Systems [10], Management Information 
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Systems ([14], [17]), Software Testing [18], Advanced Software Design[15], Software 

Engineering ([9], [20], [13]), DICE module (Digital Innovation, Creativity, and Enter-

prise) [11], Information Technology course [12], database design [16], Enterprise Re-

source Planning [21], dan Decision Support System I dan II [19] are among the courses 

offered. Table 2 outlines how gamification was used in past research as well as the 

benefits received after using gamification. 

Table 2.  Implementation and benefit of gamification for learning in IS education 

Source How to Apply Benefits 

Leveling for Success: 
Gamification in IS ed-

ucation [10] 

Gamification is used in the Computer In-

formation Systems course in two ways: 
Chapter Based, which tries to develop un-

derstanding based on textbooks, and Sce-

nario Based, which uses role play. 

Points and grades influence student 

motivation in chapter-based learning, 
whereas points and grades influence 

motivation in scenario-based learning. 

Students appreciate the option that al-
lows them to choose which segment 

of each chapter they want to study for 

Chapter Based Learning. 

The Use of Gamifica-

tion in an Introductory 
MIS Course: the 

Views of Game Partic-

ipants and Game Con-
ductors [14] 

In this study, students were separated into 

groups, and each group would prepare a 

game based on a specific content, while 
another group would act as a player and 

provide feedback. 

As a result, both game participants 
and game conductors have increased 

their understanding, problem-solving 

skills, creativity, and enthusiasm in 
themes. The motivation to participate 

in games, attend class, and participate 

in classroom activities all increased. 

Is It Worth Using 

Gamification on Soft-

ware Testing Educa-

tion? An Experience 

Report [18] 

The professor first goes through the notion 
of software testing, and then the first quiz 

is given. After that, it was resumed by out-

lining functional testing and its standards, 
followed by a second quiz. The final stage 

is to put it into practice. 

Interest and Perceived choice are 

higher in the interest group than in the 
control group. 

The control group's value is lower 

both before and after the test. How-
ever, there was no difference in per-

formance between the two experi-

mental groups. 

The impact of opt-in 
gamification on stu-

dents’ grades in a soft-

ware design course 
[15] 

Students are divided into teams, and each 

team is given a mini-competition at ran-

dom; the team with the most points wins. . 

Motivation and Enjoyment have a 

positive correlation. Motivation and 

grade have a significant relationship. 

Designing game-like 
activities to engage 

adult learners in higher 

education [9] 

Students are given a list of formative tasks 
(questions) to complete throughout the lec-

ture process. Each assignment has a spe-

cific point. Points will be accumulated and 
transformed into academic prizes such as 

extra time to complete unfinished tasks 

and additional examples for passing tests. 

The evaluation was conducted using 

the SPARC framework, and the re-

sults revealed that Sense and Auton-
omy had the highest positive values, 

followed by competency, purpose, and 

relatedness. The component that re-
quires the most improvement is relat-

edness. 

Badges and Gamifica-

tion In eLearning: Ef-

fects on Achievement 
And Engagement [12] 

Gamification and digital badges are used 

in two classes that have different distribu-

tion modalities, full online and hybrid, but 
the course outline is the same in both. 

Badges reflect project milestones con-

nected to course curriculum. In addition, it 
is geared at the leaderboard. 

Using badges increases student en-

gagement 
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The effectiveness of 

gamification technique 
for higher education 

students engagement 

in polytechnic 
Muadzam Shah Pa-

hang, Malaysia [16] 

The instructor used online resources (Ka-

hoot! and Quizziz) to conduct a formative 

evaluation at the start of the semester. Be-
fore moving on to the next subtopic, Ka-

hoot! was utilized to assess student under-

standing at the end of each subtopic. While 
Quizziz is utilized to assess students, the 

outcomes will effect 5% of the entire topic 

score. 

The usage of gamification technolo-

gies improves learning. Students often 
believe that the technology they are 

using is simple to utilize. Gamifica-

tion in the classroom also creates a 
stimulating and unique learning envi-

ronment. Assist students in increasing 

their engagement skills so that they 
are more likely to take notes in class; 

encourage them to listen more care-

fully during lectures so that they can 
answer gamified quizzes later in the 

day; and contribute to improving their 

interactions in class so that they are 
more eager to ask questions during 

lessons. 

Designing a gamified 

e-learning environ-

ment for teaching un-
dergraduate ERP 

course based on big 

five personality traits 
[21] 

Students are required to use an online 

learning ERP that has been gamified. 
There will be a pretest at the start of the 

week, after which the lecturer will upload 

learning materials and a post test will be 
administered. The leaderboard, score, so-

cial standing, and profile will be visible to 

students. 

In terms of information comprehen-

sion, the use of gamification cannot 

boost knowledge in all types of per-
sonalities because each feature of the 

game has both negative and good con-

sequences. In terms of engagement, 
the utilization of game aspects can 

provide curiosity, thus the tips should 

always introduce new elements to re-
tain curiosity. 

Relax, It’s a Game: 

Utilising Gamification 

in Learning Agile 
Scrum Software De-

velopment [22] 

Students will study agile using Trello, and 

then they will be divided into groups to de-

sign a Trello Project board based on the 
case studies supplied, in which they will 

compete for prizes. 

The average student score improved, 
and the consequences of this growth 

were consistent across a four-year pe-

riod. 

Training Scrum with 
Gamification [13] 

the average value of students increased 

and the results of this increase were con-

sistent for 4 years 

The method of instruction engages pu-

pils and encourages students from di-
verse backgrounds to collaborate in 

groups. 

 

Several theories were identified during the early inquiry and used as a guideline 

while developing gamification for learning. The theories employed are the Intrinsic 

Motivation Inventory ([17], [20], [21], [25]), the Student Course Engagement Ques-

tionnaire [18], the Student Engagement Scale [18], [19], and [25], and SPARC [11] are 

the theories used. The Intrinsic Motivation Inventory is a questionnaire designed to 

assess participants' subjective perceptions while participating in laboratory activities. 

This assessment focuses on students' intrinsic motivation and self-regulation. Students 

will be graded on four criteria: interest/enjoyment, perceived competence, perceived 

choice, and reported pressure and tension. 

The Student Course Engagement Questionnaire (SCEQ) is a method for measuring 

a student's level of involvement in a course. The examination is divided into four com-

ponents: skill engagement, participation/interaction engagement, emotional engage-

ment, and performance engagement [26]. [27] created the Student Engagement Scale 

(SES) to assess students' levels of engagement. There are three approaches to measure 

engagement: behavioral engagement, emotional engagement, and cognitive engage-

ment. When compared to the four SCEQ dimensions, there is one area that SES does 
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not measure: participation/interaction engagement, which examines engagement 

through the lens of how students connect with one another and enjoy the information 

provided. 

SPARC is the final framework, and it is used to construct the gamification experi-

ence. The abbreviation SPARC stands for sense, purpose, autonomy, relatedness, and 

competence. These five dimensions must be addressed when developing a gamification 

experience [11]. Based on various previously published theories or frameworks, Table 

3 describes the variables that must be addressed while developing a gamification for 

learning, particularly in the field of information systems. Motivation, engagement, and 

student perspective are three characteristics that can be utilized to determine whether 

or not the implementation of gamification for learning was successful. The final aspect, 

game design, is a factor that may be utilized as a guide when creating learning gamifi-

cation patterns that will be applied. Table 3 highlights and defines factors that determine 

the successful implementation of gamification for learning in the information systems 

education. Table 4 depicts the mapping between components and their sub-factors. Fig-

ure 2 depicts the mapping between components and sub-factors in gamification for in-

formation systems education. 

Table 3.  Factors influencing the implemenation of gamification for learning 

Factors Definition 

Motivation 
Taking action with the intention of achieving or getting something done, with a 

substantial impact on success and performance 

Engagement 
When learning or being taught, an individual's level of attention, curiosity, en-
thusiasm, optimism, and passion. 

Student Perspective Students' perspectives on gamification 

Game Design the process of developing game material and rules 

Table 4.  Factors and sub factors of gamification for learning 

Factor Subfactor Definition of Subfactor Source 

Motivation 

Perceived 

competence 

The degree to which an individual feels effective 

when doing a task. 

[15], [18], [19], 

[23] 

Perceived Choice 
The degree to which a person feels effective when 
performing a task.. 

[15], [18], [19], 
[23] 

Pressure/Tension 
The degree to which a person believes he or she is 
effective when executing a task. 

[15], [18], [19], 
[23] 

Enjoyment/Interest 
Interest and pleasure derived from participating in 

an activity. 
[15], [18], [19] 

Engagemen
t 

Participation / 

Interaction 

Engagement 

Examine how students engage with one another. [16] 

Cognitive 

engagement intention 

Students' efforts in the learning process to grasp 
the issue under study and attain the best level of 

understanding of the field under study 

[16], [17], [23] 

Behavioral 

Engagement 

The extent to which pupils make an effort to obey 

the rules during the teaching and learning process. 
[23] 
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Emotional 

Engagement 

The degree to which students connect with the 

learning material, 
[23] 

Student 

Perspective 

Perceived Usefulness 

Improved understanding, problem solving skills, 

creativity, and perceived interest in subject topics 
after playing games in class. 

The extent to which students believe using gamifi-

cation can improve their performance in learning. 

[11], [16], [17] 

Student satisfaction 
The degree to which students are satisfied with 
their gamification experience. 

[19] 

Gamification 
Perceived Ease Of 

Use 

How much do students expect gamification to be 

effort-free? 
[16] 

Game 
Design 

Game Elements 

The extent to which the incorporation of game fea-

tures influences the successful deployment of 
gamification. 

[12], [17], [19], 

[21], [23] 

Sense 
Students must understand the exercises and they 
must be consistent with the learning process.. 

[9] 

Purpose 
Students must understand the exercises and they 

must be consistent with the learning process. 
[9] 

Autonomy 

Activities should be optional and should allow, if 

not encourage, students to make their own deci-

sions. 

[9] 

Relatedness 
Every action should benefit other students or the 
course as a whole. 

[9] 

Competency 
Activities must ensure that pupils are able to mas-

ter the rules and tools specified. 
[9] 

 

Fig. 2. Mapping of factors and sub factors of gamification for learning in IS education 
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