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Since its release in 2013, 4.4 billion people around the world have used Kahoot!. Various
topics with multiple languages have been made so that there are at least 200 billion games.
A very high number for an educational application. Why Kahoot! So interesting? This study
aims to analyze the gamification elements found in Kahoot! as a benchmark to create
engaging game-based learning in industrial 4.0. The method used is the Octalysis Audit,
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. which examines eight aspects of game psychology: meaning, achievement, empowerment,
Game-based learning ) . e ) e .
Gamificati ownership, social influence, scarcity, unpredictability, and avoidance. The results showed,
anujication Kahoot! A value of 441 in Octalysis was obtained. This result shows an excellent balance
Kahoot . . L .
: ) between positive and negative motivation. Besides, Kahoot also has a balance between
Octalysis audit . o L
. Intrinsic and extrinsic motivation.
Octalysis framework

1. Introduction

Game-based learning is not a new thing in education.
Educational activists compete to make learning more attractive to
increase students' interest in learning a learning material.
Specifically, the game is known for its ability to make players feel
involved and eager to play it. The enthusiasm in the learning
process is an essential factor in obtaining learning outcomes.
Often, players/learners are directed to master techniques to reach
higher levels. This method is intended to develop skills or to feel
pleasure, all of which are intellectual characteristics of motivation
in humans [1]. In learning, games are usually applied to evaluate
students' understanding of the material they have learned. The
evaluation model often collects questions in a quiz, puzzle,
questionnaire, etcetera [2,3]. In a game, gamification plays a vital
role in increasing motivation [4]. Gamification is defined as the
application of game elements in a non-game context [5]. The
ingredients in question include at least three things: interface
design patterns (badges, levels, leaderboard), game mechanisms,
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and design principles [6]. The application of gamification can be
found in several forms with specific objectives, such as marketing,
social media, commerce, corporate marketing, and education [7].

Call it Facebook, Tokopedia, Shopee, Gojek, Waze, etcetera.
One application in the world of knowledge that also applies
gamification is Kahoot. Kahoot! is game-based learning that has a
mission to improve education quality by strengthening the
attachment and connectedness between users while playing [8].
Kahoot was released in 2013. This application has been played in
more than 200 cities worldwide, with the total number of players
reaching 4.4 billion [8], incredible numbers for an application. This
study aims to analyze the elements of gamification contained in the
Kahoot! Application. This study's research method is the Octalysis
Audit, which is a technique to assess the strengths and weaknesses
of a product [9]. The assessment was carried out through &
approaches to the game's psychological side: meaning,
achievement, empowerment, ownership, social influence, scarcity,
uncertainty, and avoidance. This study allows further research to
identify what types of motivation are weak to improve and provide
new experiences. This study's results can be applied to the
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application of learning so that teachers or educators continue to
innovate in their teaching methods to ensure student motivation in
learning sustain, especially in industry 4.0 today, the gaming
elements in learning seem relevant.

2. Literature Review

In learning, assessment plays an essential role in assessing the
process, progress, and student learning outcomes [10]. Several
forms of assessment can be formal, informal, written,
performance, traditional, authentic, etcetera. Traditionally, written
assessments are the most frequent and easy to use. Paperless
assessment is starting to be widely used in the 4.0 era. This fact is
evidenced by some previous studies that used Kahoot in education
for various purposes. For example:

e increasing motivation to learn English [11],

e enriching the ability to think historically on historical
subjects [12],

e enhancing learning activities on Islamic studies topics [13],

e facilitating science learning [14],

e studying foreign languages and improve pronunciation [15],

e improving vocabulary performance [16],

e thematic education [17],

e advanced placement Biology class [18],

o formative medical learning assessment tools [19], and

e increasing test scores [20].

The majority of the research results indicate that Kahoot can be
appropriately used to assess learning. Besides, the assessment
process carried out in Kahoot is simultaneous and transparent in
one large group. This condition has proven to be able to increase
student motivation and learning outcomes. Toth Aron discovered
that Kahoot had a positive effect on students' results and
perception of learning. Aron's research results show that students
who took part in more Kahoot quizzes tend to reach higher exam
marks.

Moreover, they marked more correct answers and less incorrect
ones [21]. This research is strengthened by research that states,
when combined with active learning and practice, Kahoot! able to
improve student learning outcomes [22,23]. Besides learning
outcomes, according to the questionnaire, 82.2% of students
stated Kahoot and can also increase student learning motivation
[24]. The study results are in line with research that stated that
Kahoot enriched student learning quality in the classroom, with
the most significant influence on motivation [25,26]. A previous
study strengthens this research by saying that, based on T-test
testing, Kahoot can increase students' motivation and
independence by a significant number [27]. Another study found
the fact that Kahoot! can have a positive effect on learning
performance, classroom dynamics [25], students' and teachers'
attitudes, students' anxiety [28], and student engagement [29]. The
effect of applying Kahoot to learning is obtained because of
gamification [30-32]. This research focuses on analyzing the
gamification elements in Kahoot, using a method called Octalysis
Audit.

2.1. Kahoot!

Kahoot! can be accessed on the page http://www.kahoot.com.
Kahoot! provides games that can be played directly in one room,
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distance learning using video conferencing applications, and
learning applications. Several types of user choices are available,
starting from free to paid. The difference lies in the features that
can be used. In the basic version, game makers can play games
personally or via video for ten players. The Basic version offers
users to create different types of questions and video hosting for
20 players. The Pro version provides additional game options and
allows video hosting for 50 players. Finally, the premium version
can host via video for 2000 players.

In the Kahoot! The application, the question maker, and the
player have different access. Question makers can create questions
independently, choose from the question banks provided, or import
from Excel files if they already have them. The type of questions
is multiple-choice with four choices, and True or False (Basic
version). At the stage of making questions, users can also add
images by selecting from the image library, uploading pictures
from the device, or attaching a YouTube link. The time limit for
working on the questions can be chosen from 5 seconds to 240
seconds. The choice of points in each item can also be arranged
with three variants: 0, 1000, and 2000 (Figure 1). When the game
maker has finished creating questions, the game can be started by
pressing the Done button.

Click to start typing your question

Time limit

20
sec

Drag and drop image frem your computer

Points

1000

u Add answer 1

Add answer 3 (optional)

Upload YouTube
image in

n Add answer 2
u Add answer 4 (optional)

Figure 1: Question-making page on the Kahoot! website

Image
Hibrary

To play the game directly, the question maker must have a tool
to display the questions and answer choices on the monitor screen.
After the questions are finished, the game can be started by
pressing the Play button. Question makers can choose whether
individuals or groups will play the game. The interface will then
display the PIN that the player must input on the www.kahoot.it
page on their respective devices. The player enters a PIN, then
comes a nickname on the page. Players who have already joined
will appear on the screen. This feature makes it easy for the
instructor to monitor how many players have successfully entered.
Questions and answer choices will be displayed in front of the
screen, whereas on the player's device screen, there are only colors
that indicate the answer choices (Figure 2).

3. Methodology

The Octalysis framework (Figure 3) was created because in [9]
the author recognized the need for tools to help build strategies and
analyze gamification implementation. After years of studying
game mechanics, Chou concluded that eight core drives motivate
someone to do certain activities. Core drives push people in
different directions, and not everyone is motivated by the same
drive. Visually, Octalysis has an octagonal shape in which the core
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drives are represented in each corner. The drive on the right
represents the creative, artistic, and social aspects, while the left's
drive represents the logical and intellectual aspects. These sides are
referred to as the Left Brain and Right Brain. Besides, he discussed
the importance of understanding that this urge supports extrinsic
or intrinsic motivation [33].

Q1 Who used the argument "1 think, therefore I exist"?

Figure 2: Illustration of Kahoot's interface! when played

Meaning

Accomplishment  Empowerment

Ownership

Scarcity Unpredictability

Avoidance

Figure 3: Octalysis Framework

Core drive on the lower side of Octalysis is referred to as Black
Hat Gamification, which means negative motivation. This type of
encouragement relates to people who are motivated to take specific
actions. For example, fear losing because of curiosity about events
to come or efforts to achieve things that they cannot have. On the
upper side of Octalysis is a positive motivation called White Hat
Gamification. This positive core drive motivates individuals
through creativity, making them feel secure because of their sense
of control and the impression of more significant meaning.
Octalysis emphasizes that negative encouragement can inspire
motivation as much as positive motivation, but the balance
between the two is essential to achieve satisfying and beneficial
results.

Octalysis highlights that successful gamification requires
consideration of all core drives. The eight-core drives referred to
in Octalysis are as follows [34]:
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1.

Epic Meaning and Calling

At this core, the user is motivated to do something greater
than himself or feel chosen to do something. In a game,
narration can make this core more pronounced. For example,
in the intro of a game, it is said that the world will soon be
destroyed, and somehow, the player is chosen as the only
person who is qualified to save the world. This core certainly
creates excitement and fosters motivation for players to
carry out adventures in the game.

Another example is people who contribute to filling content
on Wikipedia pages. Someone who feels "called" will be
willing to spend hours filling the content on the page, even
if not paid.

Development and Accomplishment

Development and achievement are internal drives to make
progress, develop skills, and ultimately overcome
challenges. In this core, various kinds of performances are
designed, such as points, badges, leaderboards, rewards, and
other achievements that players can get.

Empowerment of Creativity and Feedback

At this core, users are involved in a creative process to find
out different combinations repeatedly. Users not only need a
way to express creativity but can also see feedback from
players.

Ownership and Possession

This core is related to the motivation of users because they
feel they have something. When a player feels he has
something, he will indirectly make what he has better and
more.

Social Influence and Relatedness

This core combines all the social elements that drive a
person, such as guidance, acceptance, social responses,
friendship, competition, and jealousy. When one player sees
an extraordinary friend on a skill or has something unusual,
the player will be motivated to reach the same level.

Scarcity and Impatience

In this core, the player is a drive to want something because
he cannot have it. For example: due to a time limit, then the
game will restart 2 hours later. The fact that players cannot
get things now motivates them to think about it all day long.

Unpredictability and Curiosity

In general, these cores are harmless drives to find out what
happens next. Uncertainty makes players curious. This core
happens when someone is reading a book or watching a
movie. They will finish what they started of curiosity about
the end of the book or film.

Loss and Avoidance

This core drive is based on avoiding something negative to
happen. Players will feel that if they do not act immediately,
they will lose the opportunity to serve forever.
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Octalysis Audit is carried out by assessing each existing core.
To produce an Octalysis score, researchers take how well the
subject of analysis is in each core drive. Then assign a number
between 0-10 based on personal judgment, data, and experience
flow, then square the number to get a Core Drive score. A score of
10 indicates "How strongly this Core Drive motivates toward the
Desired Action." The final Octalysis score will be obtained after
adding all 8 Core Drive scores [35].

The sample in this study were 34 lecturers from 2 universities
in Indonesia. Samples were selected randomly because all
individuals in the population singly or together are given the same
opportunity to be selected as sample members. Thus, the research
results will be more objective. Lecturers, who were the research
sample, had used Kahoot more than 15 times. As many as 52.9%
admitted to using Kahoot for lectures, 41.2% used it for
workshops, 31.4% for seminars, the rest for other purposes. Survey
respondents were asked to provide an assessment both as a
question maker and a player. The research instrument was in the
form of 12 statements arranged according to the eight cores is
Octalysis. The assessment given by respondents is subjective
based on the experiences they have experienced. Each statement
has a Likert scale from 0-10, according to the Octalysis Audit
assessment. Table 1 below shows the instruments in this study.

Table 1: Research Instrument

No | Statement Core No

1 | Kahoot encouraged me to contribute to it 1

2 | Kahoot has features such as points, badges, 2
scoreboards, rewards, and podiums

3 | Kahoot encouraged me to try repeatedly and 3
make different combinations when making
questions

4 | I can see the feedback given by the players 3

5 | I feel that I have to defend and increase the 4

points I get while playing Kahoot
6 | When I was a player, I felt proud when other 5
players applauded when my name appeared
on the Scoreboard / Podium

7 | If my name does not appear on the 5
Scoreboard, I have to pursue it in the next
question

8 | Often the participants asked me to repeat the 6
game when it was finished

9 | I was wondering how many questions I had to 7
answer

10 | Every 1 question is answered successfully, I 7
always wonder whether my name is in the top
5 or not

11 | For me, the most important thing is to answer 8
quickly even if it is wrong

12 | For me, the most important thing is to answer 8

correctly even though it takes a long time

4. Result and Discussion

4.1. Epic Meaning and Calling

A total of 11 respondents gave a score of 8 for the statements
on this core (Figure 4). Epic meaning and calling can be done when
the user, for example, fills in a question bank. The question bank
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provided by Kahoot! allows users to search for problems with
specific themes that have been created by other users (Figure 5).
Fellow users around the world can benefit from each other. This
feature is related to the core meaning in Octalysis, where users can
feel motivated to make various questions for themselves and
others. This calling is in line with previous studies, which stated
that student motivation increased after using Kahoot! [11]. The
average score for this core is 6.74.

15

1 (32.4%)

6(17.6%)
5(14.7%)

3(8.8%) 3 (8.8%)
2 (5.9%)
1(2.9%) 1(29%)

0(0%) 0 (0%)

Figure 4: Epic Meaning and Calling response result

Question bank

Start typing a question to search
what is the biggest animal in the world? E
Search results

© Show all (249) My Kahoots and team space (0)

What is the biggest animal in the world?

B mehippo
n The rhine

The blue whale

0 meginatre X

Family games

- What is the biggest animal in the world?@

u Elephant )

Klewi3ns 1 plays

™~ . -
Close

Figure 5: The question bank on the Kahoot! Page

4.2. Accomplishment

For each question answered, Kahoot can display the correct
answer, and the Scoreboard contains the five highest-ranked
players and their respective points (Figure 6a). This feature
certainly raises pride for players whose names are displayed on the
Scoreboard. The three best players will be shown their names with
a podium interface at the end of the game. The back-sound also
supports it as if the player is on a real podium (Figure 6b).

At this core, 75% of respondents gave a score of 8 and 10. This
result indicates that respondents have understood that Kahoot has
gamification features, such as point, Scoreboard, reward, and
podium. The average score obtained from the statement on this
core is 8.67.

4.3. Empowerment of Creativity and feedback

An exciting game requires creativity from the creator. To not
be monotonous, question makers can add questions that are not too
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serious in the middle of the game. For example, by making a
problem that displays a photo of one of the players, then
questioning what the player is doing? This question will make the
game more interesting. However, of course, creativity here is
relatively dependent on the question maker. When respondents
were given the statement, "Kahoot encouraged me to make
different combinations when making questions." 50% gave a score
of 8 and above. The survey results show a balanced answer,
depending on the creativity of the question maker.

Scoreboard ®
Next

Nathan 28,008

% Up 10 places - Michelle is the highest climber!

(a)
Top scorers! ®

. 9846 points

9 out of 10 Dom
8246 points
8 out of 10 .
7398 points
7 out of 10

(b)
Figure 6: (a) Scoreboard Interface (b) Podium Interface

® Need heip ([ [©) piant finish ([ ®
s O || rabaninie
+2 - O o=
Seeals
O eor U O o fekior U
DTy e e

Figure 7: Summary of the Kahoot! Page

The question maker can see player feedback at the end of the
game. One of the new features provided by Kahoot is the
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Summary, which contains a summary of the games that have been
performed. Figure 7 shows the Kahoot Summary, containing the
number of players, the percentage who answered correctly, the
number of questions, the time, the most difficult questions, to the
player's status. This player status includes whoever needs help,
players who have not finished the game to the end, and the podium.
This new feature makes it very easy for question makers to review
the game as a whole.

4.4. Ownership and Possession

One of the exciting gamification elements of Kahoot is the
point. Points for each question in Kahoot can be varied, starting
from 0, 1000, and 2000. The faster and more precise the player
answers the question, the higher the score obtained. With the
scoreboard feature, players can see how many points they have. If
the player's name is on the Scoreboard, it will undoubtedly make
them maintain a high position so that no one beats him.

The importance of the points obtained attracted 35.3% of
respondents to give a value of 10 to statement number 5. This fact
shows that the respondents strongly agree with this statement.
Apart from getting points, more than 84% of respondents also
agreed to retain their points when playing Kahoot. These survey
results are in line with the core ownership and position in
Octalysis, where the players try hard to defend the points they get.

4.5. Social Influence and Relatedness

One of the gamification elements that have a strong social
influence is the Scoreboard and the Podium. Other players will
usually congratulate or applause when a player's name appears on
the Scoreboard or Podium. Events like this bring pride to these
players. A total of 26 survey respondents gave a score of 8-10
concerning the statement, "I feel proud when other participants
applaud when my name appears on the Scoreboard / Podium."

Conversely, this social influence also motivates players whose
names do not appear on the Scoreboard. A player whose name is
not on the Scoreboard will be motivated to catch up and make his
points higher. A total of 29 respondents strongly agreed to pursue
other participants' points when their names did not appear on the
Scoreboard. This sense provides the motivation that is in line with
the core of social influence and relatedness.

4.6. Scarcity and Impatience

Based on experience, some of the respondents said that often
when finished playing Kahoot, the player asks the host to repeat
the game. Motivation to get better grades makes players want the
same game a second time. However, some respondents admitted
that they did not want to repeat the game because the order of the
questions displayed would be precisely the same as before. In this
core statement, the average score is 7.9 (Figure 8).

10.0
75
50

25

1(28%) 1(29%) 1(2.9%)

0(0%)  0(0%)
0.0

Figure 8: Scoring for the Scarcity cores
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4.7. Unpredictability and Curiosity

More than 60 percent of our respondents are intrigued as to
how many questions they have to raise. Although, in the game-
opening, a justification is given for the number of questions to be
played (Figure 9). Another thing that triggers the players' curiosity
is to find out whether he entered the Scoreboard or the podium at
the end of the game (Figure 10). A scoreboard will appear that all
participants have answered every 1 question. This core gets an
average score of 8.12 points.

10.0

8 (23.5%) - 8 (23.5%)
75 o[(26%5%)

50
3(8.8%)
2(5.9%)
1(2.9%) 1(2.9%)

s 2 (5.9%)

0(0%)  0(0%) 0 (0%)

0.0

Figure 9: Score given by respondents regarding curiosity about the number of
questions

12 (35.3%)

(23.5%)
6 (17.6%)

0(0%) 0(0%) 0(0%) 0(0%)  0(0%)

0 1 2 3 4

4.8. Loss and Avoidance

The last core in Octalysis Framework is related to the speed of
players in answering questions on Kahoot. Because the time to
answer questions can be varied, players certainly do not want to
miss answering questions because they run out of time. This
feeling will harm the players because they do not get the point.
Conversely, if too fast but other players can replace the wrong
answer, the ranking of players.

Table 2: Average score for every core

No | Core Aspect Average
1 | Epic Meaning and Calling 6.74
2 | Development and Accomplishment 8.67
3 | Empowerment of Creativity and Feedback 7.5
4 | Ownership and Possession 8.41
5 | Social Influence and Relatedness 8.30
6 | Scarcity and Impatience 8.35
7 | Unpredictability and Curiosity 8.12
8 | Loss and Avoidance 6.24

On this core, we ask what is most important for players. A total
of 5.3 average scores was obtained for the statement to answer
quickly, even though it was wrong. The statement chose the right
answer, even though it took a long time to get an average value of
7. This result shows that each respondent has different priorities.
Some respondents choose the time, and some are more careful
even though they lose much time.
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Based on the respondents' answers for each Octalysis core, we
add up each point obtained, then divide by the number of
respondents to obtain each statement's average value. The average
value is shown in Table 2.

4.9. Octalysis Score

The values entered in the Octalysis tool provide only round
values [36]. Therefore, we take the numbers that come before the
comma. Based on the research results, the value obtained was 441.
Kahoot is considered to have a balance between White Hat and
Black Hat drives. This result marks Kahoot balancing the positive
and negative motivations of the player. Besides, the right brain
balance and the left brain is also considered quite good, which
indicates Kahoot! application has a proper balance between
Intrinsic and Extrinsic Motivation. An overview of Octalysis
Kahoot's audit analysis present in Figure 11.

Epicmeaningand Callng @

Development and Accompiishment @
EER———

Empowerment o Creativy and @
Fesdnack

o

Worldwide Questions' Bank

Scoreboard
Point
Double Point

Ownershipand Possesson @
. Podium

Summary
Feedback

Social Influence and Relatedness @

O/,

Accomplishment Empowerment

Scarcity and Impatience )

= Score

Curiosity and Unpredictabilty @
[ 8

Scoreboard

Kahoot! Podium

Loss and Avoidance ()

Avoidance

Octalysis Score: 441
number of questions

Desire to play back player on the podium

quickly and accurately
answer the questions

Proud of You / Good Motivation

Figure 11: Kahoot! 's Octalysis audit result

Even though it is considered quite reasonable, according to the
Octalysis tool, some of our respondents provide suggestions for
Kahoot. The suggestions given include minus points, questions
raised on players' gadgets, opportunities to correct wrong answers,
open camera facilities, to custom music. These suggestions will
certainly make Kahoot better and more attractive to use in learning.

5. Conclusion

Has been analyzed a game-based game application called
Kahoot! by using the Octalysis Audit method. The score on the
form accumulated by survey based on eight core drives on
Octalysis. Based on research, a final value of 441 was obtained in
the Kahoot application. This outcome is Kahoot! It is a balance in
terms of motivation, both positively and negatively. The outcome
also shows that Kahoot! has intrinsic and extrinsic motivation.
Therefore, Kahoot! can be used as the right learning media to
make similar games. Researchers have recommended some
suggestions to improve Kahoot! better. Such as: providing tips to
make the game more interesting, providing a random feature
about the problem, and providing a minus point feature if the
answer is wrong.
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