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Students are Bored When Learning

About Software Testing

» In introductory CS courses, many
students find learning about
programming concepts, such as testing
to be difficult and uninteresting

» How can we make the process more
motivating and relevant for learners?

Hypothesis: Gamification Can
Increase Motivation when Learning
about Software Testing Principles

» Past studies have used gamification to
Improve motivation, engagement, and
enjoyment levels

» CodeHunt is a game where
beginners can learn to find bugs Iin
their code

LEVEL: 00.62 » ATTEMPTS: 1

» We want to take this process and apply it
to learning about specific software
testing principles

» We focus on statement coverage:
» Execution of every line in a source of
code

1~ Prints (int a, int b) {
2 1nt result = a+ b;

Gamification of Learning Software Testing
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Solution: A Game To Make Learning Testing Fun

examples of gamification can include:
» Leveling progression
» Graphics/Sound Effects

» Gamification is the application of game-design elements and principles in a non-game context. Some
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int levelOne (int x ) {
if(x>3){
if(x>6){
return x + 1;
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return x + 3; o
}
D) “ Enter on input to attock. ..

int levelOne (int x ) {
if(x>3){
if(x>6){
return x + 1;

ATV Y 2. \Wait and see which lines
return x + 2; '
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return x + 3;
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int levelOne (int x ) {
if(x>3){
if(x>6){
return x + |;

}
elseif (x>5){

return x + 2; 3 Keep g()lng and defeat
}} ~ the enemy!

return x + 3;

}

int levelOne (int x ) {
if(x>3){
if(x>6){

N return x + 1; ‘ "
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Users Preferred the Gamified Version

Ratings of Enjoyment and Engagement

4.5

Non-Gamified Version
(Experimental Control)

Represents learning about
statement coverage in a
traditional classroom setting

int method1 (int x) {
if(x>3){
if(x>6){
return x + 1;

}
elseif(x>5){

return x + 2;

}

return x + 3;

}

return x - 5;

}

1. Analyze code and
enter Input

int method1 (int x) {
oif(x>3){
¢ jf(x>6)({
return x + 1;
}
elseif(x>5)({
return x + 2;

}

return X + 3;

}

return x - 5;

}

Input another value

Previous Input:

executed

Set-up:

2. Input numbers till all lines are

4.33 4.33 B Gamifiec
B hon-
Gamified
4.0
&: 35
o
>
10 2.94
.

Enjoyment Engagement
Percentage of Successful
Attempts

100
86.57%
@ 67.96%
"2 ol
S
E 40
20
0
(amified Non-Gamified
Preferred Version
@ Gamified,

@ Non-Gamified

Key Takeaways

» Methods of gamification are effective for helping

User Studies: Within-Subjects Design

» Two versions: gamified and non-gamified.
» Each with four statement coverage tasks.
» Experiment conducted by a within-subjects

3 If (result> @) design
4 Print ("Positive”, result) _
5 Else » Balancing the order between twenty
? . Print (“"MNegative”, result) subjects
J
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Surveying the Participants:
» FIll out a survey after each version regarding:

» Enjoyment
» Engagement
» Quality of Learning

students learn about software testing, specifically
code coverage.

» We have contributed another methodology for
learning about code coverage which heavily relied
on 3 key gamification features.

» Real-time feedback
» Level progression
» Animations
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