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Abstract: The importance of software testing is often overlooked leading to consequences that can affect 

a company’s reputation. Software testing is representing a critical aspect of the software development 

process but considered often as tedious process when using traditional education methods. It is a challenge 

how to teach software testing in an effective way that can successfully motivate students. In this paper, 

we have carried out analysis of traditional software testing education method and software testing 

education with support of games. We pointed out advantages and disadvantages of using games in 

education of software testing. 
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1. INTRODUCTION 

Software testing is a critical phase in software 

product development [1]. It is also one of the skills 

that a good programmer possesses, but software 

testing is often considered repetitious action. It is 

an open challenge how to teach software testing in 

an effective way that can successfully motivate 

students. The traditional way of learning requires 

students to resort to standard methods of learning 

from provided literature and materials [2]. Every 

human action causes the production of the 

hormone dopamine, which serves as a significant 

part of the brain’s reward system. Learning from 

the provided literature is a tedious process for 

students.  

In contrast, playing games causes the student to 

produce very high levels of dopamine. As a result, 

students remain focused and spend significantly 

more time playing games than learning. A new 

generation of students has grown up in the digital 

world, using computers and smart devices every 

day, playing games and browsing the Internet. 

Students spend a lot of time playing games and use 

their problem-solving skills at a high level of 

motivation. In fact, the problem that the game 

gives them keeps their attention and concentration. 

Philippe Bootz’s diagram clarifies the unique quality 

of digital texts which applies also to texts in games 

[3]. 

Given the difference between traditional and 

learning supported with games, more and more 

games that support learning have emerged in 

recent years. Those games have succeeded in 

improving student motivation and increased 

students desire to learn and make learning more 

enjoyable. Combining games and learning software 

testing provides easier education of software 

testing techniques and methods [4]. With minimal 

effort, students gather knowledge in the field of 

software testing that they can use in other subjects 

on faculty, in the implementation of their own 

projects or at work. 

2. LEARNING SOFTWARE TESTING 

THROUGH GAMES 

Educational games for software testing can be 

online web browser games, desktop offline games, 

multiplayer or single player. The target of testing 

games is to support material for subjects containing 

content related to software testing. In this way, 

students can improve their software testing skills 

even outside the classroom. Therefore, software 

testing games can be considered a additional 

material for learning of software testing. Software 

testing is a large area and encompasses a large 

number of methods that can be used in software 

testing [5].  

Game used for  software testing education should 

cover at least few of software testing methods 

shown in Table 1 [6, 7]. If software is not 

systematically and thoroughly tested, then 

software quality suffers. If students want to 

become experts in the field of software testing, 

they must know all the methods of software 

testing. The more software testing methods the 

game covers, students’ knowledge will be more 

comprehensive. 
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Table 1. Description of software testing methods 

Software 

testing 

method 

Description 
U

n
it
 

te
s
ti
n
g
 

Unit testing is the first level of 

testing and is often performed by 
the developers themselves. It is the 
process of ensuring that a piece of 
software at the code level are 
functional and operate as they were 
designed to.  

In
te

g
ra

ti
o
n
 

te
s
ti
n
g
 

After each unit is thoroughly tested, 
it is integrated with other units to 
create modules or components that 
are designed to perform specific 
tasks or activities. Then the 
components are tested as group 

using integration testing to ensure 
that whole components of an 
application behave as expected.  

S
y
s
te

m
 

te
s
ti
n
g
 

System testing is a black box testing 
method used to evaluate the 
completed and integrated system to 

ensure it meets specified 
requirements. The functionality of 
the software is tested in detail. It is 
typically performed by a separate 
testing team than the development 
team before the product is forward 
into production. 

A
c
c
e
p
ta

n
c
e
 

te
s
ti
n
g
 

Acceptance testing is the last phase 
of functional testing and is used to 

assess whether the final piece of 
software is ready for delivery. It 
involves ensuring that the product 

follows all of the original business 
criteria and that it meets the end 
user’s needs. This requires the 
software be tested internally and 
externally. 

P
e
rf

o
rm

a
n
c
e
 

te
s
ti
n
g
 

Performance testing is used to 

determine how an application will 
behave under various conditions. 
The goal is to test its responsiveness 
and stability in real user situations. 
Performance testing is a non-
functional testing technique and can 

be broken down into 4 types: Stress 

testing, Load testing, Spike testing, 
Endurance testing. 

S
e
c
u
ri

ty
 t

e
s
ti
n
g
 

Security testing is a non-functional 
software testing technique used to 
determine if the information and 

data in a system is protected. With 
the increasing of cyber-attacks and 
cloud-based testing platforms, there 
is a growing concern and requisite 
for the security of data being used 
and stored in software. 

U
s
a
b
il
it
y
 

te
s
ti
n
g
 

Usability testing is a testing 

technique that measures an 

application’s ease-of-use from the 
end-user perspective and is often 
performed during the system or 
acceptance testing stages. The main 
goal is to determine whether or not 
the visible design and refined of an 

application meet the intended 
workflow for different processes, as 
for example logging into an 
application. Usability testing is a 
easy way for teams to overview 
separate functions, or the whole 

system, is intuitive to use. 

C
o
m

p
a
ti
b
il
it
y
 

te
s
ti
n
g
 

Compatibility testing is used to 
measure how an application or piece 

of software will operate in different 
environments. It is used to check 
that your product is compatible with 

multiple operating systems, 
browsers, platforms, or resolution 
configurations. The goal is to ensure 
that software’s functionality is 
consistently supported across any 
expected environment end users will 
be using. 

 

3. BUILDING AN EDUCATIONAL GAME FOR 

THE SOFTWARE TESTING EDUCATION 

Educational games are tools to support the 

teaching of educational contents, attractive and 

dynamic manner. However, before an educational 

game is used, it is necessary to evaluate if it can 

support the teaching of the proposed contents [8]. 

In order to develop quality software testing 

education game, development process should go 

through the phases given on the Fig. 1. 

Each phase contains its processes. Only by 
performing all the processes from all phases 
provides as a result educational game for testing 
software with high quality. That further means that 
the student acquires the necessary knowledge in 
the field of software testing by playing the game 

[9]. Representation of processes is contained in 

next phases:  
1. Literature review and systematic mapping 

(Fig. 2), 

2. Implementation of the educational 

software testing game (Fig. 3), 

3. Evaluation of the education testing 

software game (Fig. 4). 
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Figure 1. Development process phases of educational game  
 

 

 

Figure 2. Phase of literature review and systematic mapping 
 

 

Figure 3. Implementation phase of the educational software testing game 
 

 

Figure 4. Evaluation phase of the education software testing game

After defining methodology used for development 

of the educational software testing game, it moves 

on to structuring the game [10]. Software testing 

methods covered by education game have been 

presented in Table 1. and there was said that game 

should cover at least several software testing 

methods. To accomplish that, multiple game levels 

are introduced. Each game level is representing one 

software testing method. Finishing one level of 

game means that student have learned one 

software testing method. At each level, there are 

different challenges regarding the addressed 

contents [11]. At the beginning of each phase there 

should be a description informing the students what 

they must do to succeed in the considered phase 

(Fig. 5). Another functionality should be related to 

the theoretical content of software testing. For each 

new content considered in the game, there should 

be a module in which the user can access and read 

about the new content related to software testing.  

 

 

 

 

1. Literature review and 
systematic mapping

2. Implementation of the 
educational software 

testing game

3. Evaluation of the 
educational testing 

software game

Identification of main concepts and 
terminologies of software testing

Identification of main concepts of 
educational games

Systematic mapping about the 
main approaches to the 

software testing education

Analysis of the curricula of the 
computing universities in Serbia 

and abroad

Systematic mapping on game 
engines

Development of first version of 
educational software testing game

Feasibility study planning

Evaluation of the quality, regarding user 
motivation and experiance

Usability evaluation
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Figure 5. Education model of each game level 

 

4. ANALYSIS OF EDUCATION SOFTWARE 

TESTING GAMES  

Based on research in the field educational games in 

software testing [12, 13], we split effectiveness of 

those games in three parts:  

1. Motivation,  

2. User experience and  

3. Learning.  

Starting with the motivation of students, we 

highlight the key factors when it comes to 

motivation and these are: Satisfaction, Confidence, 

Relevance and Attention. To ensure satisfaction, 

students must understand that they will have the 

opportunity to use the things learned from the 

game in practice. Confidence is achieved by making 

the students feel they are really learning while 

playing the game. If the material is in line with the 

interests of students and related to other 

knowledge they have, the relevance is provided. 

The most important thing that distinguishes this 

way of learning is maintaining attention. In order 

to keep the student's attention, the game must 

have a variety of content, good design and 

problems that will interest students to solve them.  

The next part of game effectiveness is user 

experience. The key factors in user experience are: 

Competence, Fun, Challenge and Immersion. If 

student have positive feelings about the efficiency 

during the game and was able to play the game 

trough his skills, then competence is ensured. To 

assess the fun of the game, we need to ensure that 

the student wants to play the game again, wants to 

recommend it to other colleagues, and wants the 

game to have more levels to accomplish. Game 

should be made to be challenging, in the way that 

evolves at an appropriate pace and does not 

become monotonous, offers new obstacles, 

situations or variations of activities. Students who 

play educational software testing game often fell 

more in the game environment than in the real 

world, forgetting what was around them, forgetting 

their day to day tasks, because they are staying 

focused on the game.  

The last and most important factor of effectiveness 

of the educational software testing game is 

learning. The knowledge gained in the game should 

be usable in real life. When it comes to games, a 

person produces more dopamine hormones, and 

thus students spend more time learning, in other 

words, playing an educational game. The challenge 

ahead is to produce suitable games that exercise 

the testing methods described in Table 1. of this 

paper.  

These examples would allowing a fine progress of 
the learner without leading to embarrassment  (too 
challenging) or frustration (too easy). An 

overarching narrative may help to engage 
students. Once a software testing curriculum is 
implemented using these games, a further 
challenge lies in evaluating the effects on learners. 
Only if we meet all the parts of the effectiveness we 
have listed, learning in this way will be more 
effective compared to traditional learning. It will be 

easier for students to master the material of 
subjects that contain content related to software 
testing [14]. 

5. EXAMPLES OF THE EDUCATIONAL GAMES 

APPLICATION IN LEARNING SOFTWARE 

TESTING 

In some countries, the application of educational 

games in learning software testing has been used 

for a last dacade. One of the first scientific papers 

that were created and show the development of 

games for learning software testing are presented 

in paper [15]. The games that were initially used 

mainly included functional testing technique, while 

structural testing and defect-based testing were 

less covered. Among the more well-known 

educational games used to learn functional 

techniques in software testing are: JoVeTest, U-

TES, iTest LEarning and iLearnTest [6]. 
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The other educational game is Bug Hide-and-Seek 
for reinforces testing principles by demanding 

students to develop correct solutions or solutions 
that consciously contain bugs [16]. While finding 
the correct or buggy solutions, students write 
corresponding tests. They should identify whether 
their solution contains bugs or not. The main goal 
of the game is to hide a smart bug that will mislead 
other students' tests and despite the hidden bug. 

The second goal is to recognize correct or incorrect 
software behavior. 

6. CONCLUSION 

Although software testing is a critical aspect of the 

software development process, there is a shortage 

of professionals in this field. Students usually do 

not understand the importance of software testing, 

so they often lack the motivation to learn this skill. 

To make learning software testing easier and give 

a clearer picture of the importance, many 

educational software testing games have been 

developed. As proven, students spend more time 

playing games than learning. Allowing students to 

play games and simultaneously learn software 

testing can be a winning combination. With 

educational software testing games, students' 

motivation increases, as well as the time spent on 

acquiring knowledge in the field of software testing. 

In the future work, we plan to survey students and 

provide an educational software testing game that 

they will play, give their opinion on this way of 

learning as well as grading of the achieved 

knowledge in the field of software testing. 
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