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Abstract—Rapid advances in technology affect many areas of our lives, one
of which is education. In the local Indonesian context, teachers and schools
sometimes still see technology as a threat to the teaching and learning process.
To get the benefits of information technology advances in teaching and learning
process at schools; we need to find a technology that is easy for the teacher to
use and fun for the students to learn it. Kahoot! is a form of technology in the
Student Response System (SRS) with a gamification approach that can increase
student involvement in the classroom. This study aims to look at the students'
perceptions of Kahoot! And see the effect on non-cognitive aspects, namely
Likeness and Interesting, and cognitive aspects, namely Achievement. As many
as 153 students were involved in this study consisting of 127 students in the ex-
perimental class and 26 students in the control class. We implemented Kahoot!
in chemistry lessons for three months in the innovative class then surveyed to
see their perceptions. We also compare the academic score of a chemistry les-
son from both courses before and after the implementation. More than 90% of
the students perceived Kahoot! as easy, fun and engaging, and 83.75% of re-
spondents felt more positive towards the topic. The results show that Kahoot!
has a positive effect on student perceptions and non-cognitive aspects, but the
application of Kahoot! has no direct impact on the cognitive elements observed,
namely Achievement.

Keywords—Student Response System, Gamification, Kahoot!, Chemistry les-
son.

1 Introduction

Our present world is changing rapidly due to technological advancements. It af-
fects many areas of our lives, one of which is education. Today's students are digital
natives. Their ability to use various applications of sophisticated technology devel-
opment often exceeds the knowledge of their teachers [1]. This situation has impacted
on teaching and learning process in the classroom. For decades, the teacher gives
materials in the school in a conventional way. The teacher gave lectures in front of the
school, while students listened and took notes. This learning model provides little
interaction between teacher and students because students tend to engage passively
with the lesson materials. This conventional way where the teacher is seen as the
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primary source of information has been deemed unattractive [2], therefore need to be
changed.

One technology that can be used for teaching purposes is the Classroom Response
System (CRS), which is also known as the Audience Response System (ARS) or Stu-
dent Response System (SRS). SRS is a technology designed to facilitate classroom
management while providing various tools that function to facilitate the teaching-
learning process [3]. The use of SRS has been known for increasing student involve-
ment in the classroom [4] [5] [6] [7], improving students’ attitudes towards the subject
and their perception about their learning environment [4] [8], increasing the level of
student attendance in the class [7] [9], and increasing the ability of students to re-
member subject matter [10]. However, some studies also emphasise the importance of
teacher or instructor creativity when using SRS [7] [10] [11]. Therefore, teachers or
instructors need to consider using the gamification approach when using SRS.

Gamification is an informal term for the usage of elements of video game in a non-
game context to enhance user experience and user engagement [12]. Gamification
approach to SRS is expected to be able to improve students' attitudes and achieve-
ments.

The SRS application used in this study is Kahoot!. Unlike other forms of SRS such
as Clicker, which requires specific hardware devices, Kahoot! utilises students’ own
devices, such as smartphones, tablets, or laptops, so that schools do not need to buy
special equipment. It merely uses the school's wifi network, classroom’s projector and
teacher's laptop

1.1 Context

In the local context of Indonesia, teachers and schools sometimes still see technol-
ogy as a threat to the teaching and learning process. Many schools forbid their stu-
dents from carrying or using their devices, such as smartphones, tablets or laptops, at
school. Some of the more modern schools, such as private XYZ High School in Cen-
tral Java, Indonesia, try to embrace technology by allowing students to bring or use
their devices at school. The school even provides free wifi at the school. However,
while infrastructure and regulations support the use of technology at schools, it does
not mean that teachers are ready to adapt and use technology in their classrooms.
Based on preliminary interviews with teachers and the headmaster of XYZ High
School, we found that teachers had to struggle to get students' attention from their
devices. To get the benefits of information technology advancements in teaching and
learning at schools, we need to find a technology that is easy for the teacher to use and
fun for the students to learn it. In this study, we used Kahoot!, an SRS technology to
fill the need. Kahoot! was implemented in the chemistry lesson. The chemistry lesson
was chosen because this subject was considered as one of the difficult topics. The
average score of the end of the semester in the 2017/2018 school year was 5 (out of
10), and the number of students who choose chemistry as the elective exam in the
majors/specialisation of science in 2017/2018 national exam was 2 (out of 150 stu-
dents).
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1.2 The objective of the paper

This study aims to look at students' perceptions of the use of Kahoot! in the chem-
istry lesson and whether the implementation of Kahoot! can help improve student
academic achievement.

2 Theoretical Background

2.1 SRS, gamification and kahoot!

Students Response System (SRS) is a technology designed to facilitate classroom
management while providing various tools that serve to facilitate the teaching-
learning process [3]. SRS which is also known as Classroom Response System (CRS)
or Audience Response System (ARS) has been successfully applied in university
classrooms [3] [4] [5] [6] [10] [11] [13] [14] [15] [16] and in secondary schools [8].
The courses that have implemented it vary from natural science [3] [8] [11] [14] [16],
political science [4] [15], psychology [10] [13], and economics [5] [6]. These studies
note that the integration of SRS has increased the students’ involvement in the class-
room [2] [4] [5] [6] [7], helps increase students’ focus during class [16], improve
students' attitudes towards the subject and their perceptions about their learning envi-
ronment and [4][8], increase attendance in the classroom [7] [9], and make it easier
for students to remember material [10]. SRS looks more advantageous for classes
with large spaces where teacher-student interaction is more limited [4] [11] [17].

Some studies also note an increase in achievement of students [8] [10] [11] [16],
but some studies argue if the use of the Student Response System can directly im-
prove student grades [4] [7] because there are many factors to consider. Improved
grades are an indirect result of students' attitudes towards subjects [4] [7]. These stud-
ies also emphasise the importance of teacher or instructor creativity when using SRS
[71 [10] [11].

The first form of SRS is clickers which require a set of tools that are shaped like a
remote control where students can answer the teacher's question by clicking the button
on the remote control [10]. This type of SRS has several disadvantages, such as high
costs, limited mobility, and other difficulties related to technical setup and installation
[2]. With the advancement of internet technology, new forms of SRS began to
emerge. One of the popular SRS applications available on the internet is Kahoot!.

Gamification is an informal term for the usage of elements of video game in a non-
game context to enhance user experience and user engagement [12]. Gamification is
used as a means to support user involvement and improve service use, such as social
interaction, user activities, or quality and productivity [18]. The gamification ap-
proach in the Student Response System is expected to be able to improve students'
attitudes and academic achievement in the classroom. The game approach has to have
the following elements: a sufficient level of challenge, abstraction or fantasy, and
arousing curiosity [19]. Mader et al. added other essential game elements: teamwork
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and immediate feedback [9]. They also suggested that cooperation within competition
[9].

Kahoot! is a game-based SRS developed from a research project called the Lecture
Quiz [20]. The researchers wanted to create a platform where teachers and students in
the classroom could interact through games of knowledge using the available infra-
structure. Kahoot! makes the class a quiz program where the teacher is the host and
students are the participants. Participants get points when correctly answering ques-
tions given around the subject. At the end of the quiz, the host announces the winner.
Kahoot!’s main advantage is that there is no requirement of a particular device. The
teacher can use their laptop and class’ digital projector, while the student can use their
smartphones or laptops. See Figure 1 for illustration.

'3 Kahoot!

"\

Sy

Fig. 1. IHlustration of Kahoot! Usage

2.2  Educational learning outcomes categorization

Hunsu et al. categorised aspects of learning outcomes observed in studies of the
usage of Student Response Systems [7]. As shown in Table 1, these aspects are divid-
ed into two main categories: cognitive and non-cognitive. The non-cognitive aspects
are divided into two groups, namely Behavioural and Attitudinal. This study will look
at one cognitive issue, that is Achievement, which is based on academic grades, and
three aspects of non-cognitive attitudinal, namely Perception and Attitudes, Interest-
ing and Likeness.
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Table 1. Educational learning outcome categorisation

Outcome Variables Description Emergent Variables | Category
/Achievement Students’ end of course performance Achievement
Recall Students’ performance on recall of main ideas
Retention Students’ retention of lecture information
Long-term Retention Students’ performance on end of course perfor- Retention Cognitive
mance
Delayed Recall Student_s pe'rformance on recall of main ideas
after a time interval
Transfer Measures application of main ideas Knowledge Transfer
Absenteeism How often students were absent from class
- Attendance
Attendance Frequency of students present in the class
Preparedness Measures if students read before coming to class
Engagement and Measures students’ classroom engagement using Behavioral
A Engagement and
participation the NSSE or other measures participation
- Students’ self-report about using meta-cognition
Metacognition strategies
Conformity Students s_hyness to volunteer opinion using
controversial statements
Communication Described as fear or anxiety about communi- Self-efficacy
apprehension cating
Self-efficac Measured students’ confidence about perfor-
Y mance on the quiz
. Measures how effectively class materials were
Effective
presented
Effective Quality Students’ perceived effectiveness of lecture
i . . . . Perception of qualit
Pel;ceptlon and Students’ perceived the quality of instruction P quality
attitudes
. Students’ evaluation of the course and the instruc- Attitudinal
Experience tor
. Measured how interesting student felt their class
Interesting
e Interest and Likeness
. Measured if the student thought they enjoyed the
Likeness
class
3 Method

The research was conducted using an experimental method carried out at XYZ

high school in Central Java, Indonesia. The subjects chosen are chemistry. Kahoot!
was implemented for three months from after midterm exam until the final semester
of 2017/2018. During that time, the students played Kahoot! once every 2 weeks for
quizzes, brainstorming or weekly tests. After completing the experiment period, we
took the student's final exam scores and compared them with their midterm scores.
Students from experimental classes are given a questionnaire to see the effect of Ka-
hoot! in non-cognitive aspects.

There were six classes to be observed that are five classes were used as an experi-
mental group that received treatment, namely Kahoot! implementation in chemistry
subjects and one class was used as a control group that did not receive treatment.
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3.1  Sample and questionnaire

Students who involved in this study were the 12th grader of XYZ High School (age
17-18 y.0). All of them studied chemistry with the same teacher. The number of stu-
dents involved is 153, as shown in Table 2. We used 12th-grade science class 1, 2, 3,
5 and 6 as experimental classes. We assigned 12th-grade science class 4 as control
class because specifically in this class, students are prohibited from carrying devices
to school. Thus, there were 127 students in the experimental class and 26 students in
the control class. We experimented by integrating the use of Kahoot! into chemistry
lessons for three months. Kahoot! was played once every two weeks during the peri-
od.

Table 2. Number of students involved in the research

Class Number of students
Science 1 22
Science 2 22
Science 3 22
Science 4 26
Science 5 31
Science 6 30
Total 153

To see the effect Kahoot! on non-cognitive aspects, we asked the students from ex-
perimental classes to fill out a questionnaire at the end of the semester (the end of the
research period). Meanwhile, to see the effect of Kahoot! on cognitive aspects, we
took midterm exam scores (before the research is conducted) and compared them with
final exam scores (after research has been conducted). During the study, we also made
field notes to document other things that happened during the research process.

Table 3. The Questionnaire

Part 1
No. Statements Disagree | Neutral | Agree
1.1 |It was easy to use a mobile device to play the game
1.2 (It was fun to compete against others
1.3 |l concentrate more while playing
1.4 |l was engage while playing
1.5 |l was more positive towards topic after playing the game
1.6 |l learnt something new from playing the game
1.7 |l wish Kahoot! was used more often in chemistry subject
1.8 |l wish Kahoot! was used in other subject
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Part 2

No. Questions Put a tick infront of corresponding

answers
2.1 |l have played Kahoot! before it was introduced at school |( )Yes ( )No
2.2 |l played Kahoot! using ( )My device|( )Other student’s device
. ( )Classic
2.3 |l prefer playing Mode ( )Team Mode
Part 3
No. Questions

3.1 |What made the Kahoot! session fun?
3.2 |What made the Kahoot! session less fun?
3.3 |What do you recommend to improve the session?

Table 3 shows the questions students must answer in the questionnaire. The ques-
tionnaire consists of 3 parts:

e Part 1: Students' perception of Kahoot! in chemistry subjects, taken with a 3-scale
of Likert (disagree, neutral, agree). Statements in part one are from [20].

o Part 2: Students’ experience of Kahoot! is taken with multiple choices.

o Part 3: Other experiences related to Kahoot!, taken with open questions.

Table 4. Learning outcome aspects observed through the questionnaire

Category Aspect Corresponding Statement
Perception and Attitude 11
Non-Cognitive Interesting 1.3,14,1.6
Likeness 15,1.7,1.8
Cognitive Achievement None
Gamification Elements Competlt_lve 1.2
Cooperation 2.3

Table 4 shows the learning outcome aspects observed in the questionnaire. We also
used this questionnaire to see how the students perceived the elements of gamification
in Kahoot!. We analysed most of the data from the first part of the survey. The second
and third sections of the questionnaire will be used as a supplement to strengthen the
results of this first section. Specifically for cognitive aspects, we used mid and final
semester exam scores.

4 Result, Analysis and Discussion

The data obtained in this study is analyzed into two categories of educational learn-
ing outcome: the non-cognitive and the cognitive aspects [7].
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4.1  Non-cognitive

Of the 127 students enrolled in the experimental classes, four students were absent
during the questionnaire filling session. Thus the analysis was carried out to 123 stu-
dents who filled out the questionnaire.

Table 5. Questionnaire Result, Part 1

Statement no. Statement Disagree |Neutral| Agree
11 It was easy to play the game 0 8 116
‘ yloplaytheg 0% | 6.45% | 93.56%
1.2 It was fun to compete against each other 1 ! 116
' pereag 0.81% | 5.63% | 93.56%
13 I concentrate more while playin 1 4 119
) plaing 0.81% 3.22% | 95.97%
. . 0 8 116
14 | was engaged while playing % 6.45% | 9356%
1 19 104
1. | iti i laying th
5 am more positive toward topic after playing the game 081% | 15.32% | 83.75%
. . 1 15 108
1.6 I learnt something new from playing the game 081% 11209% | 87.10%
17 I want Kahoot! was played more often in chemistry 4 21 99
' subject 3.22% | 16.94% | 79.84%
. . 1 16 107
1.8 | want Kahoot! was played in other subjects 081% 112.90% | 86.29%

Table 5 shows that statement 1.1, 1.2, 1.3 and 1.4 get “Agree” answers from more
than 90% of respondents. Comments 1.5, 1.6 and 1.8 get “Agree” answers that agree
more than 80% of respondents. Only statement 1.7 (I want Kahoot! was played more
often in chemistry subject) has the least accepted answer among the others, which is
79.84%. It shows that students have a positive perception of the implementation of
Kahoot! in the classroom.

Table 6. Questionnaire Result, Part 2

Question no. Question Option | Result ResmtOption Result
21 Lgsgdp;zgﬂol;?hoot! before it was intro- ( )Yes 0.811% ()No ggljg%
2.2 I played Kahoot! using ée)v :EZ 292%% Eje)\,%eher student’s 70.87740/()
23 | prefer playing Kahoot! in Em))dcelassic 3423;% () Team Mode 652(1%

Table 6 shows that out of 123 students, only one student had ever played Kahoot!
before it was implemented in the chemistry lesson. So in general, Kahoot! was seen as
something new for students. The result of the second question shows that most stu-
dents play Kahoot! by using a friend's smartphone, not their smartphone. It means that
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Team mode was used more often than the classic way. Team Mode allows students
who do not own a smartphone or who think that their smartphone is slow to be still
able to participate in the Kahoot! quiz by joining as a team with other students whose
smartphone is better. While from the result of the third question, we can see that more
students prefer the team mode to the classic way. It highlights the students’ preference
for cooperation within the competition to individual competition. Cooperation within
competition leads to higher task enjoyment. The team mode also encourages discus-
sion that has a positive influence on students’ learning [9].

In the third part, students are asked to answer questions in the form of an open
question. Students can use the third part of the questionnaire to clarify their opinions
from questions in sections one and two or use it to tell the things they have experi-
enced or the things they have observed that have not been revealed through the items
in parts one and two. For this reason, the results of each question will be displayed in
separate tables.

Table 7 shows the answers students wrote in their own words. Some students write
a lot of things, and some students write a little. For example, below is a response from
one student:

"Kahoot! is fun, easy to play and testing our knowledge. We can to work together
and compete with other students. Kahoot! brings a different atmosphere. | was not
sleepy nor lazy. | was excited. Kahoot! Swag! | like this. "

This answer contains her perception of Kahoot!, being easy to play (Perception and
Attitude), testing the students’ knowledge, enabling students to work together and
compete against one another (Gamification). Kahoot! helped her not getting sleepy
nor lazy, and it was exciting (Interesting).

Each answer that appears is shown in Table 7 with the number of students who
mentioned it. From the 13 variations of solutions that emerged, nine of them were
related to gamification, namely competition, cooperation, challenges and feedback.
Although Likeness and Interesting are the two non-cognitive aspects observed in this
research, and Table 7 shows that those are not the only non-cognitive aspects affected
by Kahoot! Experience and Effective elements also emerged from the answers, like
the one written by a student.

“It was fun because it was the first time | used the internet to learn chemistry. Usu-
ally, I use the internet to play online game and social media only.”

Table 7. Questionnaire Result, Part 3, Question 1

Number of
No. What Made the Session Fun? Students Aspect
Mentioning
1 |l enjoyed the competition. 49 Gamification - Competition
2 |1 did not get sleepy or bored. 29 Non-Cognitive - Interesting
3 |l got new knowledge. 15 Non-Cognitive - Effective
4 | enjoyed working together with other 13 Gamification - Cooperation
students.
5 |[It was fun to use technology in class. 12 Non-Cognitive - Experience
6 (It was a new experience in learning. 11 Non-Cognitive - Experience
7 |It challenged me to think fast. 9 Gamification - Challenges
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Number of

No. What Made the Session Fun? Students Aspect
Mentioning
8 |It tested my knowledge of chemistry. 7 Gamification - Challenges

9 |lt was easy to play.

| can see the right answer and score imme-
diately.

11 |It increased the class’ energy.
12 |l loved it when | answered correctly.
13 |l loved it when | won the game.

Non-Cognitive — Perception and Attitudes

10 Gamification - Feedback

Facilitation
Gamification - Challenges
Gamification - Competition

RINfW]| & [O1

Table 8 shows that technical factors such as an unstable internet network made the
session less fun. Some students reported having difficulty logging in. Some students
logged out suddenly during the quiz and had to log in again. This technical factor is
related to school infrastructure. Improvements in technical factors require involve-
ment from the school. The problem with WiFi or internet connection is common dur-
ing the study of Kahoot! implementation [16].

Another factor that is considered making the session less fun was the quiz design.
It is where the creativity of the teacher is challenged [10]. Kahoot! naturally is suita-
ble for a trivia quiz, which requires a short time to answer. Therefore for mathemati-
cal questions, the teacher or instructor must adjust several settings such as Question
Time (maximum time allowed to solve a problem). Monotonous items make students
bored. Students also complained about the times when the teacher did not provide an
explanation or discussion after specific questions. It is part of the teacher’s facilitation
skill. Facilitation skill and quiz design are factors that can be improved by the teacher.

Table 8. Questionnaire Result, Part 3, Question 2

Number of
No. What Made the Session Less Fun? Students Aspect
Mentioning
1 |The WiFi signal was unstable. 65 Technical
2 The time to answer the mathematical questions were too 31 Quiz Design
short.
3 |Some questions are too complicated. 15 Gamification - Challenges
4 |l often logged out during play. 8 Technical
5 | had to wait for other students to log in before the game 3 Technical
started.
6 |l picked the wrong answer. 2 Gamification - Challenges
7 Somgtlmes there was no explanation from the teacher about 2 Facilitation
the right answer.
8 |l hated it when I lost the game. 1 t(?gg’nflcatlon - Competi-
9 [Some questions are monotonous. 1 Quiz Design
10 There_were questions that the teacher had not taught the 1 Quiz Design
materials yet.

Another factor that also mentioned in Table 8 is the element of gamification, such
as an unpleasant feeling of losing. Losing and winning are the competitive aspect of
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gamification. Questions that are considered too difficult (or too easy) mean they do
not give an adequate level of challenge [19]. However, it can be improved by the
teacher through quiz design skill.

Table 9. Questionnaire Result, Part 3, Question 3

Number of
No. Recommendation Students Aspect
Mentioning
1 |Fix the WiFi connection 25 Technical
2 |Increase question time for mathematical questions 20 Quiz Design
3 |Play Kahoot! in other subjects too 15 Non-Cognitive - Likeness
4 |Make the questions easier to answer 14 Quiz Design
5 |Play Kahoot! more often 10 Non-Cognitive - Likeness
6 |Give an explanation or discussion after every question 7 Facilitation
7 |Play Kahoot! longer during class 6 Non-Cognitive - Likeness
8 |Add animation to the questions 4 Quiz Design
9 |Reduce monotonous questions 4 Quiz Design
10 |Wait for me when | struggle to log in 3 Facilitation
11 |Give real prizes to winners 2 Facilitation
12 |Play Kahoot! whenever class’ energy is low 1 Facilitation
13 |Play Kahoot! in other schools too 1 Non-Cognitive - Likeness
14 |Control the class noise during the play 1 Facilitation

Table 9 shows the recommendations the students gave to improve the implementa-
tion of Kahoot! in future sessions. Improvements in technical factors related to WiFi
networks turned out to be the most widely recommended. The next recommendation
is related to quiz design and class facilitation during study sessions using Kahoot!.
This recommendation can be made by increasing the teacher's capacity in adjusting
settings in Kahoot!. Two students mentioned a real prize, means they expect to get
something from the teacher when they won the game. It shows the negative effect of
the reward system. It motivates the students extrinsically, not intrinsically [9]. The
next recommendation is related to the Likeness aspect. The students wanted Kahoot!
to be played more often and longer during each session. They also recommended it to
be used in other subjects, even used in other schools.

4.2  Cognitive

The following analysis is on cognitive aspects, which is about the students’ aca-
demic achievement. In this aspect, the data is taken from the experimental classes and
the control class. The data used is the score of students on the midterm and final ex-
am.
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Table 10. Cognitive Result

. . Midterm Final Exam
Class Mldtegrgoﬁeverage Final E)éiomreAverage Average Score | Average Score
(Normalized) (Normalized)
Experimental 33.92 23.90 58.49 63.19
Control 38.50 22.77 55.79 59.91

Table 10 shows that the average score dropped at the end of the semester. This de-
cline occurred in all experimental classes. The overall average score in the experi-
mental classes dropped from 33.92 to 23.90. The data shows a decrease of 10.02
points or 29.5%. In the control class, the average score also dropped from 38.5 during
the midterm exam to 22.77 during the final semester exam. There was a decrease of
15.73 points or 40.86%. This data shows that there is a factor that strongly influences
the impairment of all classes. According to the teacher, the difficulty level of the final
exam is usually higher than the midterm. It is because of the number of materials
tested in the final exam is more than those in the midterm. The result is consistent
with the research of Baumann that there are many factors that influence student
achievement. The use of Kahoot! alone is not enough to encourage direct achievement
improvement [4]. Kahoot! helps increase students’ motivation, which in turn can
increase student academic grade. If we look at the average value after normalisation,
it turns out that both in the experimental classes and the control class, the score rises.
The increasing average score after normalisation demonstrates that the understanding
of the material becomes more evenly distributed amongst the students.

Other data obtained after the final semester exam is that there are five students de-
cided to take chemistry subjects in the national examination as elective exams. Com-
pared to the previous year where only two students chose chemistry as the elective
exam, it means there is a 150% increase. This increase means that they are more con-
fident in taking the chemistry exam. In the non-cognitive category, this is the self-
efficacy aspect [7].

4.3  Discussion

Ninety-nine per cent of students uses Kahoot! for the first time in this study. There-
fore, they are still very enthusiastic about playing it [20]. It is understandable because
Kahoot! is still considered as something new for students. Kahoot! was used in only
one subject, namely chemistry. The results might be different if Kahoot! has been
used in most items and is used for several semesters [20].

Although this study aims to see the effect of Kahoot! on non-cognitive aspects,
namely Likeness and Interesting, during the survey, we see Kahoot! also affect Per-
ception And Attitude, Experience, Effective and Self-Efficacy. The result shows Ka-
hoot! has a positive influence on non-cognitive aspects which is consistent with Hun-
su et al.’s finding [7].

In the cognitive aspect, all classes experience the same trend of decreasing score,
(both in the experimental classes and in the control class). It shows that strongly affect
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all types. The implementation of Kahoot! alone could not have a direct effect on stu-
dents’ achievement. It is consistent with Bauman and Hunsu Study [4] [7].

It was also obtained from the open questions that the factor that students liked most
about Kahoot! is competition and cooperation. Other gamification elements evident in
this study are challenges and feedback.

To make the session better, students recommended improvement related to tech-
nical matters, such as the strength of the school's internet network. Other recommen-
dations are related to quiz design and facilitation factors which can be improved by
the teacher [7] [9][ 10] [11].

5 Conclusion

With more than 90% of the students perceived Kahoot! as easy, fun and engaging,
and 83.75% of respondents felt more positive towards the topic, students of XYZ
High School perceived that Kahoot implementation made them enjoy chemistry les-
sons more. Kahoot! has a significant influence on the non-cognitive aspects of the
results of the teaching-learning process, especially the attitudinal aspects, namely
Interesting, Likeness, Perception and Attitude, Experience, Effective and Self-
Efficacy. These aspects are essential in the teaching and learning process because they
are related to students’ perception of the lesson.

Implementation of Kahoot! in short time (three months) does not have a direct ef-
fect on cognitive aspects, namely achievement because this aspect is influenced by
many other factors and is an indirect effect of students’ attitude toward the subject.

Although Kahoot! has integrated the concept of gamification in their applications,
teachers or instructors are still required to be creative in designing the quizzes and
facilitating the class
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