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Abstract:  

Qualitative descriptive study quasi-experimental method is intended to determine the effectiveness 
of using online games Kahoot! to increase student motivation to learn chemistry. The population 
in this study were all students of class X private secondary schools (SMAs) Pusaka 1 Jakarta. The 
sample was selected by random sampling technique, the entire class X MIA 1 with the number of 
40 students. The results showed the use of online games Kahoot! effective to increase student 
motivation to learn chemistry. Increased motivation to learn by using the test gain with the gain 
of 0.73 with the interpretation of the increase motivation to learn the high category. All the 
indicators of motivation to learn, which has the intention to succeed in learning, to feel the need 
to be learned, have ideals, appreciate the lessons and study give a percentage increase motivation 
to learn different. The most significant increase occurred in the indicator have a desire to succeed 
in learning, with high gain values, namely 0.82. The lowest increase occurred in the indicator value 
learning, the value of the gain medium, which is 0.70. Thus, the use of online games Kahoot! help 
improve students' motivation to learn chemistry when applied to learning. Kahoot! use of online 
games! help improve students' motivation to learn chemistry when applied to learning. Kahoot! 
use of online games! help improve students' motivation to learn chemistry when applied to 
learning.  

Keywords: 
Chemical; industry 4.0; kahoot!; learning; media; motivation 

 

Introduction 

4.0 Industrial Revolution into a positive challenge for educators when this era. The technological 
advances in various fields is an important thing that must be considered. In a meeting of the 
World Economic Forum in Davos, Switzerland, Jack Ma revealed "Education is the biggest problem 
right now. If we do not change the path or system teaches it in 30 years later become a problem. 
We can not teach our children to compete with machines because they are smarter"(Melani, 2018). 
Teaching system in accordance with the demands of the industrial revolution 4.0 can be applied 
to the use of various media learning resources, teaching materials and technology-based learning 
media. Changes in teaching and contribute to the learning system and directly change the 
dynamics of education in accordance with the current challenges. 

According to Law No. 12 In 2012, education is a conscious and deliberate effort to create an 
atmosphere of learning and the learning process so that learners are actively developing the 
potential for him to have the spiritual power of religion, self-control, personality, intelligence, 
noble character, and skills needed him, society, nation, and country (Kemendikbud, 2012). High 
motivation to learn is one of the measures to improve the intelligence of children. Motivation to 
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learn is internal and external encouragement to students who are learning to hold a behavior, in 
general, with some indicators or elements that support. These indicators, among others: the desire 
and work, encouragement and learning needs, hopes and aspirations of the future, the award in 
the study. Five conception of learning described by Säljö in Van-Rossum and Hamer (2010) are: 
(1) Learning as an increase in knowledge; (2) Learning as memorizing; (3) Learning as the 
acquisition of facts, procedures and so on, which can be maintained or used in practice; (4) 
Learning as an abstraction of meaning; and (5) Learning as an interpretive process that aims to 
understand the reality. 

Motivation plays an important role in the learning process. Good motivation and learning go 
hand in hand. According to most psychologists motivation is essential for effective learning. 
Actually, the motivation is power to change or redirect the behavior; while studying modified from 
a variety of psychological factors (Shaheen, 2013). The relationship between motivation and 
learning issued by Suprijono (2009). He stated that the motivation to learn is a process that 
provides learning spirit, direction, and persistence of behavior. That is, the motivated behavior is 
that he is full of energy, focus, and long-lasting. Furthermore, Winkel (2003) defines that the study 
is the overall driving force in the students who led the activities and provide guidance on learning 
activities. Thus, the motivation born from the need to achieve the goal. 

Motivation to learn is very important for the realization of learning achievement. To increase 
motivation to learn, states that we can identify some indicators in certain stages. Indicators of 
motivation are: (1) the duration of the activity; (2) the frequency of the activity; (3) persistence 
objective of the activity; (4) grit, tenacity and ability in the face of actions and difficulties to 
achieve the objectives; (5) devotion and sacrifice to achieve goals; (6) the degree of aspiration to 
be achieved by the activities carried out; (7) the level of attainment of qualifications; and (8) to 
its attitude toward the target activity. Hamzah (2008) defines the characteristics or indicators of 
motivation are: (1) the desire and the desire to succeed; (2) encouragement and learning needs; 
(3) expectations and ideals of the future; (4) the award in learning; (5) interesting activities; and 
(6) the existence of a conducive learning environment. Mean while, the dimensions and indicators 
of motivation based on the theory of motivation to learn Brophy and Good (1990) are: (1) the 
intrinsic dimension actively engaged in learning activities, encouragement to know things related 
to lessons and encouragement to learn independently; and (2) avoiding penalties teacher extrinsic 
dimension, the urge to get a compliment from a teacher, drive to please their parents, the desire 
to get good grades and encouragement of friends. encouragement to know things related to lessons 
and encouragement to learn independently. Based on several theories about the motivation to 
learn the above indicators, researchers studying motivation to develop indicators that will be used 
in this study. The indicator is (1) has no intention to succeed in learning; (2) feel the need to be 
studied, (3), aspires; (4) value learning; and (5) diligently studied. 

According Susiwi (2007), chemistry learning should not rule out the discovery process 
chemistry concepts, for it takes the appropriate approaches and media during the learning process. 
All aspects of chemistry teaching should focus on learners change towards the better. One focus 
is student motivation. According Kasmadi and Indraspuri, subjects were classified as is chemistry 
lesson is tough enough for most high school students /MA. Advances in technology and science 
have drawn attention to the technological tools that appeal to the sense organs and require 
interaction with students in environmental education (Oskay et al. 2009). According to Hoffmann 
(2003), chemistry is the science of molecules and their transformation. It is a science that is not 
so much a hundred elements but of infinite molecular variations that can be built from the 
elements. One subject of high school chemistry class X is a Chemistry bond. When the element 
forming compound, the element will take off, receive or share electrons so as to achieve stable 
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electron configurations. Electronic theory of the bonding: the chemical bond is a special electron 
arrangement of atoms in which nuclei and electrons generated becomes more stable. The chemical 
bonds are grouped into two parts, namely the intermolecular bonding and bonding between the 
molecules. Intermolecular bonds consisting of ionic bonds (elektrovalen), covalent and coordinate 
covalent bonds. Intermolecular bonding consisting of hydrogen bonding, vanderwalls bonds, 
London forces and inter-dipole interactions Chang (2004).  

Utilization of instructional media in accordance with the characteristics of learners, learning 
materials, curriculum, development of science and technology, will create a learning environment 
that is able to increase the motivation of learners. Online game-based learning media has been 
widely used to improve cognitive ability, psychomotor and affective student. According Purba 
(2019), research entitled an increased concentration of students through the use of evaluation in 
the course of learning quizizz Physical Chemistry I, showed an increase in the concentration of 
student learning through the use of learning evaluation quizizz in chemical physics course I was 
0.45, with the interpretation of the increase being. 

Media other online game-based learning is Kahoot!. Kahoot! is an online game which was 
developed to address the challenges in the learning process that makes students more 
concentration, more collaboration, comfortable in learning and increase motivation to learn by 
Nokham (2017). Almost all studies using instructional media Kahoot! berbasisis online game! as 
independent variables showed positive results against various dependent variable. Preliminary 
research indicates that integrates the GSR (ie., Kahoot!) Into the regular classroom lectures 
contributed to the increase in student involvement (Wang, 2015) 

Assessment refers to the process of observing changes in the lives of people. In the assessment 
procedure, existing features are described in relation to the resources. Evaluation, on the other 
hand, is the decision-making process based on assessment results. The concept of combining the 
evaluation of ratings (Şaşmaz, 2014). Teachers should draw the attention of students during the 
learning, because their attention began to wane after the first ten minutes of learning. Teachers 
need to change the environment and engage students to regain their attention. Kahoot! online 
game! is a free assessment program that can be used anytime lessons to increase student 
participation for lessons by teachers and it can be used as a formative assessment, as well (Barnes, 
2017). According Plump & Larosa (2017), Kahoot! requiring instructor or the training of students 
is limited, is a means to provide vitality, student participation, and meta-cognitive support to class. 
This application was created and developed by teachers, students, business and social users 
(Susanti, 2017). Kahoot! can be easily accessed via smartphone or PC (Wichadee & Pattanapichet, 
2018). 

Since March 2016, Kahoot! has been used by 20 million of the 55 million primary and secondary 
school students of America. Kahoot! online game! and similar applications is an important element 
in improving the cognitive capacity of students by offering different learning experiences (Yılmaz, 
2017). Underdal & Sunde stated that Kahoot! plays an important role in gamification simple 
assessment program and contribute to the success of students at various levels (Bolat, 2017). 
Kahoot! tremendous impact on the dynamics of classrooms, student engagement, motivation, and 
learning seems to be a topic that is focused on learning topics that are relevant, and where there 
is little use of names that are too intrusive and behavior of students. In fact, consistent with the 
findings Papastergiou (2009), students noted that Kahoot! improvement of classroom dynamics, 
engagement, motivation and learning beyond what is expected of traditional teaching methods 
(eg, normal PowerPoint slides and chalk and speech). However, we were able to test the difference 
quantitative data collected; we hope to do so in future work. The themes identified support 
previous research that has found gsrs positive effect on, for example, the class dynamics (Rosas et 
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al. 2003), learning, motivation, social interaction (Papastergiou, 2009; Wang, 2015), attention Kiili 
(2005) and a willingness to prepare for class (Wang, 2015). In terms of our contribution to this 
work, the study showed that the stiffness interpreted through the element of credibility because 
we provide a systematic procedure for encoding data and thematic extraction that can be attended 
by researchers in the future (Cope, 2014).  

The results of further research with the title "Go Kahoot!" Enriching Classroom Engagement, 
Motivation and Learning with Games Experience shows that overall emuan revealed that the 
spreading Kahoot! enrich the quality of student learning in the classroom, with the highest 
reported influence on classroom dynamics, engagement, motivation and improved learning 
experience (Licorish et al. 2017; Licorish et al. 2018) Based on the results of the study entitled 
Implementation of the Digital Assessment Tool 'Kahoot!' in Elementary School that students feel, 
Kahoot! fun, informative, helpful, perfect, and nice. Students also assess the level of difficulty in 
using Kahoot! is the problem of internet connection, board reading difficulties, difficulties in 
selecting answers and termination of the application for connection time limit (ÇETİN, 2018). 
Research Irwan et al. (2019) entitled "Effectiveness of using kahoot! to improve learning outcomes 
", indicating that Kahoot can be an alternative media interactive learning at the college since 
proven to significantly improve student learning outcomes. Based uaraian and various information 
above, researchers to test the effectiveness of using online games Kahoot! to increase student 
motivation to learn chemistry. Information obtained become one begi contribution of education 
in Indonesia. 
 

Methods 

This research is descriptive qualitative method of quasi independent variables are the online game 
Kahoot!, and the dependent variable is student motivation. The design of the study is: One group 
pretest-posttest group design.  

The study was conducted in Jakarta SMAs Pusaka 1 October 2018. The population in this study 
were all students of class X private secondary schools (SMAs) Pusaka 1 Jakarta. The sample was 
selected by random sampling technique, the entire class X MIA 1 with the number of 40 students. 
Pemlihan sampling technique is done by selecting a number of randomized numbers. Data 
obtained from this study through questionnaires stuffing increase students' motivation has been 
validated by a validator expert. A total of five indicators of motivation to learn that is composed 
of 30 items with the statement following the Likert scale. Here grating each indicator motivation 
to learn that is used as an instrument in this study (Table 1) 

Table 1 
Grating indicator of motivation to learn 

Number  Indicators Motivation 
1 Have the intention to succeed in learning 
2 Feel the need to be studied 
3 Aspires 
4 Rewarding Lessons 
5 Study diligently 

 

In this research instruments used for data collection by giving questionnaires to the validator 
(expert, lecturer), then a questionnaire given to mahamahasiswa as a test subject. As presented in 
the description of this data is presented in the form of a frequency distribution per indicator 
along with the percentage of frequency and gain score. The procedure of this study is shown in 
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Fig 1. Analysis of the data used in this study is to test the gain (increase motivation to learn), as 
shown in Table 2. Score calculation aims to find out how to increase student learning outcomes. 
Propose a formula to test scores as follows:  

 

𝐺 = 
𝑃𝑜𝑠𝑡𝑡𝑒𝑠𝑡 𝑆𝑐𝑜𝑟𝑒−𝑃𝑟𝑒𝑡𝑒𝑠𝑡 𝑆𝑐𝑜𝑟𝑒

𝑀𝑎𝑥𝑚𝑖𝑚𝑢𝑚 𝑆𝑐𝑜𝑟𝑒−𝑃𝑟𝑒𝑡𝑒𝑠𝑡 𝑆𝑐𝑜𝑟𝑒
        (1) 

 

Table 2 
Classification gain index 

Value g Interpretation 

0.71 to 1.00 High  
0.31 to 0.70 moderate  
0 to 0.30 Low  

 
To obtain further information, in-depth interviews were conducted with reference to the gain 

test analysis results obtained from the processing of students' learning motivation questionnaire. 
 

 

Fig 1. Research procedures 

 

Results and Discussion 

The instrument used in this study a learning motivation questionnaire composed of five indicators. 
Each indicator consists of six items following the statement and the entire item Likert scale. The 
entire statement item in the questionnaire, as many as 30 items declared valid by the validator 
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experts with several related records EYD. Questionnaires filled out by the student experiment class 
and control class before and after the use of online games Kahoot!. 

The data collection is done for the motivation to learn and then analyzed using the gain at the 
test each and the overall indicator. Here is the distribution of data filling a questionnaire on each 
indicator chemistry students' learning motivation (Table 3). 

The results of questionnaire analysis the motivation to learn on the indicator has the intention 
to succeed in learning gained an average value gain of 0.82 of six statements presented. When 
interpreted into the gain, increased motivation to learn on this indicator, including the high 
category. The conclusion of six statements presented to obtain data on the motivation to learn on 
this indicator, item number 25 with the statement "I always want to get the highest score in class" 
is the highest gain value, namely 0.84. Lowest gain value on this indicator amounted to 0.80 at 
item number 7 with the statement "I always thought must pass the KKM". 

The results of questionnaire analysis the motivation to learn on the indicator will learn to feel 
the need gained an average gain value by 0.73 of six statements presented (Table 4). When 
interpreted into the gain, increased motivation to learn on this indicator, including the high 
category. The conclusion of six statements presented to obtain data on the motivation to learn on 
this indicator, item number 17 with the statement "I am asking chemistry that ditad I understand 
the teachers' and the item number 27 with the statement" I am asking chemistry that ditad I 
understand to a friend "is The highest gain value, namely 0.74. Lowest gain value on this indicator 
was 0.70 in the item number 20 with the statement "I have spare time to go to the library to read 
a chemistry book". 

Table 3 
Indicators have the intention to succeed in learning 

Item number  Early scores Final score Maximum score Value Gain 
1 75 144 160 0.81 
4 73 145 160 0.83 
7 72 142 160 0.80 
12 73 145 160 0.83 
24 70 143 160 0.81 
25 75 146 160 0.84 

Average 0.82 

 

Table 4 
Indicators feel the need to be Learning 

Item number  Early scores Final score Maximum score Value Gain 
3 84 138 160 0.71 
10 85 140 160 0.73 
17 79 139 160 0.74 
20 72 134 160 0.70 
27 72 137 160 0.74 
28 81 139 160 0.73 

Average 0.73 

 

The results of questionnaire analysis the motivation to learn on the indicator will learn to feel 
the need gained an average gain value by 0.71 of six statements presented (Table 5). When 
interpreted into the gain, increased motivation to learn on this indicator, including the high 
category. The conclusion of six statements presented to obtain data on the motivation to learn on 
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this indicator, item number 21 with the statement "I have to reach my goal" is the highest gain 
value, namely 0.74. Lowest gain value on this indicator was 0.70 in the item number 9 with the 
statement "I have to be successful in the field of chemistry" 

The results of questionnaire analysis the motivation to learn on the indicator will learn to feel 
the need gained an average value gain of 0.70 of six statements presented (Table 6). When 
interpreted into the gain, increased motivation to learn on this indicator medium category. The 
entire item statement on this indicator gives equal value. 

Table 5 
Indicators aspires 

Item number  Early scores Final score Maximum score Value Gain 
5 82 135 160 0.68 
9 78 135 160 0.70 
15 81 138 160 0.72 
18 85 140 160 0.73 
21 84 140 160 0.74 
22 85 138 160 0.71 

Average 0.71 
 
Table 6 
Rewarding Lessons 

Item number Early scores Final score Maximum score Value Gain 
2 80 134 160 0.68 
11 80 137 160 0.71 
14 87 139 160 0.71 
19 85 138 160 0.71 
23 85 139 160 0.72 
26 83 137 160 0.70 
Average 0.70 

 

The results of questionnaire analysis the motivation to learn on the indicator will learn to feel 
the need gained an average value gain of 0.72 of six statements presented (Table 7). When 
interpreted into the gain, increased motivation to learn on this indicator, including the high 
category. The conclusion of six statements presented to obtain data on the motivation to learn on 
this indicator, item number 16 with the statement "I am happy to repeat the lesson at home" and 
item number 29 with the statement "I always do my homework" is the highest gain value, namely 
0.75. Lowest gain value on this indicator amounted to 0.69 at item number 6 with the statement 
"I followed private tutoring chemistry". 

Table 7 
Indicators Diligent Learning 
Item number Early scores Final score Maximum score Value Gain 
6 73 133 160 0.69 
8 75 135 160 0.71 
13 75 136 160 0.72 
16 76 139 160 0.75 
29 76 139 160 0.75 
30 76 137 160 0.73 
Average 0.72  
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In general, students' motivation to learn chemistry after use Kahoot online games! significantly 
increased. This is reflected in the gain test results that show the value of 0.73 with the 
interpretation of the increase motivation to learn the high category. The most significant increase 
occurred in the indicator have a desire to succeed in learning, with high gain values, namely 0.82. 
The lowest increase occurred in the indicator value learning, the value of the gain medium, which 
is 0.70. Based on the analysis of each indicator statement item's bullet, the following is a diagram 
of an increase in motivation to learn chemistry students after the use of online games Kahoot! 
(Fig 2). 

 

Fig 2. Motivation before and after online games Kahoot! 
 

Based on the analysis above, when examined theoretically Kahoot! tremendous impact on the 
dynamics of classrooms, student engagement, motivation, and learning. It became the cause of the 
basis of his high motivation to learn chemistry student improvement after using this application. 
Conventional learning and evaluation that is familiar to the students, so the concept of the 
student's mind about cheating is embedded. Have the intention to succeed in learning to 
contribute most to the improvement of learning motivation is supported by direct feedback 
received by students after submit answers to each question presented in kahoot!. While indicators 
appreciate contributed most low because students are busy with themselves and the tools they 
use in online games Kahoot! 

Results of interviews with students were used as a sample in the study, the researchers 
concluded the use of online games Kahoot! fun and mengaharuskan students to understand the 
concepts of the lessons, so have much to learn before using it. 
 

Conclusion 

Based on these results, the researchers concluded Kahoot use of online games! increase motivation 
to learn chemistry students with high category, with a gain of 0.73. The most significant increase 
occurred in the indicator have a desire to succeed in learning, with high gain values, namely 0.82. 
The increase in the low, the indicator value learning, the value of the gain medium, which is 0.70. 
Game online Kahoot! both used for evaluation of learning chemistry. To broaden understanding 
of the use of online games Kahoot !, necessary to do research on subjects in addition to chemical 
and or on a different character than the motivation to learn. 
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