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This paper presents a preliminary approach for implementing a gamification-based system that
can be used by the bachelor’s degree program students from our faculty in order to improve
their computer science learning experience. Based on the state-of-art elements specific to gam-
ification and on a briefly literature review of the existing gamification platforms and studies
related to its efficiency when it comes to learning computer science, we identified a platform,
in the name of Kahoot, that can be used as a preliminary step in our gamification approach.
The obtained results and the students’ feedback look promising and open the door for future

additions and improvements.
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Introduction

In the previous years, a rapid growth of e-
learning software solutions inspired by video
games was observed. Usually called “gamifi-
cation”, this process uses a group of already
existing concepts and it is based on the hu-
man-computer interaction in the lack of a real
professor. There are different approaches used
like serious games, universal games, VR (Vir-
tual Reality) or AR (Augmented Reality)
games, funny/entertainment games. While
some authors consider those to be part of gam-
ification, others emphasize that gamification
is a different concept with its own characteris-
tics [1].
Under the term “gamification” we can find a
large number of apps with different usages
across a large number of domains like finance,
health, education, sustainability, journalism,
entertainment. Some companies are even of-
fering “Gamification as a Service”, APIs (Ap-
plication Programming Interfaces) that allow
the usage of rewards, points, badges, levels,
rankings and other game-specific elements in
non-game environments. An example of such
a platform is Captain Up, a solution which can
add gamification capabilities to WordPress
websites or GitHub repositories [2]. The
clients of this service can add their own levels,
badges or points awarded for specific
scenarios (figure 1).

Gamification, as a term, originates in the dig-
ital media industry, first occurrence of it being
recorded in 2008. Nevertheless, the term was
not used on a large scale until the last part of
2010. Some other terms are used even today,
but gamification remains the most popular
one. When it comes to define the term, the
most widely used definition of gamification is
“the usage of game-specific elements in a
non-game context” [3].

The human learning process has used games
for a very long time in order to deepen some
knowledge, especially when we talk about
young children. No matter the age, the game
was used in the past especially when the rela-
tion between the student and the professor was
a direct one. With the rise of MOOCs (Mas-
sive Online Open Courses) from nowadays,
the usage of games becomes somehow man-
datory in order to replace the direct student-
professor interaction [4]. By using game-spe-
cific techniques in the learning process, the
expected result is to trigger a learning behav-
ior and to increase the efficiency and the en-
gagement. Humans, especially young adults
(as the B. Sc. students are for example), are
big fans of games. In order to change or trig-
ger a new behavior, the student needs an ex-
trinsic motivation factor and the capacity to
deal with challenges [5], elements that are
present in game-based environments.
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Fig. 1. Captain Up’s interface for a sample WordPress site. Source: https://blog.captai-
nup.com/

Gamification also implies the social interac-
tion with the other players. In an e-learning
environment, the lack of real human interac-
tions can be replaced by a gamification expe-
rience, from a pedagogical point of view. In
order to trigger a new behavior, usually a new
impulse is needed. As long as the user is aware
that only the completion of some task will
give him or her the promised achievement,
they will continue the task. Examples of
achievements can be: earning resources, un-
locking new elements or sharing something
with others.

A successful example of applying gamifica-
tion elements to an e-learning platform is Du-
olingo, an website / mobile app dedicated to
learning foreign languages [6]. The platform
is based on exercises divided into different
difficulty levels that can be unlocked based on
the scores achieved at previous exercises (fig-
ure 2). Duolingo is extremely efficient, as ef-
ficient as learning a foreign language through-
out an university course, according to their in-
ternal study [7] (34 hours spent on Duolingo
are the equivalent of a whole university se-
mester of 11 weeks).

Gamification poured into every lesson.

‘:) Personalized learning

‘ Stay motivated with rewards

Earn virtual coins, unlock new levels, and

ou master

Improve quickly

Duolingo works. A study has shown t

hours of Duolingo

semester of language courses

Fig. 2. The gamification elements of the Duolingo app. Image source: https://www.duo-
lingo.com/
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Other examples of platforms related to the
computer science domain that are using gam-
ification elements are Codecademy [8] and
CodeSignal [9], both of them with positive ef-
fects on players’ retention and engagement
[10].

2 Literature review

There are multiple peer-reviewed studies that
emphasize that gamification can be applied
successfully in the process of learning new
programming languages and that validate
gamification elements by improving the cur-
riculum of different software engineering
courses in this regard. In [11] authors identify
the engagement as the major factor needed in
order to determine the students to better learn
computer science and that gamification can
play the main role in increasing the engage-
ment. The identified downside is that there is
also the need to develop some antiplagiarism
techniques because such a system might allow
cheating.

Paper [12] adds the social networking compo-
nent to gamification by allowing the users to
interact with each other and share their results,
while [13] states that the best results are ob-
tained when a specific lesson lasts between 15
and 20 minutes.

In [14] several players classes are identified
starting from the Bartle taxonomy of player
types: explorers, achievers, socializers and
winners, together with the core tools that need
to be implemented in any gamification system
designed for learning computer science-re-
lated topics: points system, levels, leader-
boards, badges, onboarding experience, social
engagement and content unlocking. Other
tools/elements identified in [15] include
knowledge maps, goals and progress indica-
tors. Any gamification platform needs to im-
plement a relevant subset of these elements,
otherwise it tends to transform itself into just
a “pointification” system only according to
[16].

Study [17] identifies gamification as a fast
growing tendency and, based on an internal
survey, states that more than 90% of the stu-
dents liked the implementation of gamifica-
tion techniques in Software Engineering

courses.
Other studies like [18], [19] and [20] also re-
port good results when applying gamification
in the studying process of computer sciences,
programming languages and promote the us-
age of these techniques in universities.

3 Our preliminary approach

Motivated by the unsatisfactory results ob-
tained at the final exam by some our students
from the bachelor’s degree program in Com-
puter Science, we took an initiative to add
some gamification elements to our laborato-
ries for the Objected Oriented Programming
and Multiparadigm Programming in Java dis-
ciplines. The preliminary step, which this sec-
tion will focus on, was the usage of learning
games in the form of interactive quizzes at the
end of each laboratory. In this way we tested
the students’ focus during the labs and also if
they processed the information required for
the final exam. Two different platforms were
taken into consideration at the beginning: Ka-
hoot [21] and Socrative [22], but we sticked to
Kahoot because of its grater popularity and for
subjective reasons.

Kahoot is a platform that allows the creation
and playing of interactive quizzes with single
or multiple correct answers. The questions are
displayed one at a time on the teacher’s pro-
jected screen together with the possible an-
swers. The students have a specific limited
time to answer, by selecting the proper
color/figure from their screen which can be a
mobile phone or a laptop (figure 3). Only cho-
sen participants can join a test because a ran-
domly generated PIN code is necessary, code
that expires at the end of the test. Students are
graded based on the correctness of their an-
swer and on their rapidity. After each question
a temporary leaderboard is displayed and a fi-
nal podium is presented at the end. Other op-
tions, present in the free version of the plat-
form, include the randomizing of the ques-
tions and/or answers, the possibility to add
just true/false questions or to ability to play in
team vs team mode, instead of individual
mode.

The created quizzes consisted of a mix of pure
theoretical questions like “What is a virtual
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method?” for example, and questions that in-
cluded a code snippet that needed to be evalu-
ated in order to identify the correct answer (as
visible in figure 3). A specific feedback was
given by the professor after the time limit
passed for each and every question. Each quiz
was made up of 10 questions and the time
limit was between 15 seconds (theoretical

‘ What will be the output of the next C++ program? @
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7 -class C : public A, public B
8

{
9
1e };
11

12 -int main()
13 {

14 Cec;
15 }

public: C€() : B(), AQ) { }

ompile error

H nothing

kahoot.it Game PIN: 6263076

class A { public: A() { cout << "A"; }

1
class B { public: B() { cout << "B"; } };

questions) and 30 seconds (code snippet based
questions). For Object Oriented Programming
we graded the average of all the Kahoot tests
with 10% from the final grade, while for Mul-
tiparadigm Programming in Java we did the
tests just to gather experience, without taking
into the consideration the results.

PIN: 6263076

Answers

Fig. 3. The user interface of Kahoot: the projected image (left) and the image visible on the
students’ phones (right)

4 Obtained results

We evaluated the results in the first phase by
using an A/B testing technique. We have ran-
domly chosen a group of 50 students (A)
which participated in the program and com-
pared them with another randomly chosen
sample of 50 students who didn’t participate
(B). The participants involved in the gamifi-
cation program (A) for Object Oriented Pro-
gramming obtained an average grade at the fi-
nal exam of 6.41 out of 10, while the others
(B) 6.5 out of 10, so we didn’t find any statis-
tical differences in this case. When it comes to
Java Programming, the students from group A
obtained in average 5.34 points out of 10 on
their final exam, while group B, 5.04. We con-
cluded that there are no significant statistical
differences in this case either.

In order to see if there is any relation between
the points won at the Kahoot tests done during
the semester and the final grade for Object

Oriented Programming (OOP) we did a Pear-
son Correlation Test. We did it just for this
discipline only due to the fact that, as stated
earlier, the results obtained at Java Program-
ming weren’t aggregated, the main scope of
Kahoot being to gain experience with the plat-
form. The obtained correlation value was 0.46
which means that there is a medium to strong
correlation between the points obtained at the
Kahoot tests and the grade obtained at the
exam (the p value was below 0.05 so the cor-
relation coefficient is statistically significant).
The correlation is also visible in the graphical
representation of the two series (figure 4).

One may think that the students with prior ob-
ject oriented programming experience scored
better during the semester and at the final
exam because of their existing knowledge.
We should emphasize the fact that there is no
other OOP related course prior to this one, and
these students, if exist, are the exceptions. An-
other factor that determined us to continue the
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gamification process of the computer science
laboratories was the positive feedback re-
ceived at the end of the semester: “the whole
idea with the Kahoot was very interesting”,
“the Kahoot tests made us pay more attention

to what was explained at the labs during the
semester”, “I loved the Kahoots and the fact
that there was an explanation after each ques-
tion”, just to name a few sentences from the
students’ reviews of the laboratories.

Relation between final grade and Kahoot tests points
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Fig. 4. Chart representing the values of the two series (normalized to a 1-10 interval)

S Conclusions

This study presented the preliminary steps
done for creating a gamification system for
the students from our faculty by integrating a
subset of the gamification tools like points
systems, leaderboards and progress indicators
in the form of Kahoot tests. Motivated by the
results reported by other researchers when
they applied these techniques for the computer
science courses and by very popular apps like
Duolingo, we took the initiative to do the same
at least for some pilot laboratories. The results
obtained after the first year are encouraging. It
seems that there is a medium correlation be-
tween the points gathered by students when
playing the gamified tests and their final grade
from the exam. Also, based on their feedback,
they seem to enjoy the experience very much.
In the next period we will try to use a mix of
platforms (until we finish with the experi-
ments and we can develop a custom platform)
that allow us to include some other gamifica-
tion elements like knowledge maps, goals,

badges, levels and content unlocking. We also
have an ongoing study that wants to identify
which factors play a major role in the final
grade obtained at the OOP exam (how much
they enjoy programming, the weekly hours
spent writing programs, the prior program-
ming knowledge, the grades obtained at pre-
vious computer science courses and others mi-
nor factors). When the results of this study
will be ready, we will try to improve these fac-
tors with the use of gamification.
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