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ABSTRACT 

The development of information technology is increasing rapidly in the era of globalization, making 

educators required to adapt to technological developments, one of which is by learning interactive 

quizzes. This study aims to determine the interactive quiz media using the Kahoot application on 

student learning outcomes on the material of the human excretory system in Class XI MIPA SMAN 

10 Tasikmalaya Academic Year 2021/2022. The research method uses a quasi-experimental research 

design with Nonequivalent Pretest-Posttest Control Group Design. The population in this study were 

all class XI MIPA SMAN 10 Tasikmalaya, as many as four classes totalling 141 students. The sampling 

technique used is purposive sampling, with the sample used class XI MIPA 2 as the experimental 

class and XI MIPA 3 as the control class with several students 71 people. The instrument used in this 

study was to measure student learning outcomes through a multiple-choice test of 30 questions 

referring to indicators C1, C2, C3, C4, and C5. The data analysis technique used is the independent t-

test. The results showed a significant effect of the interactive quiz method using the Kahoot 

application on student learning outcomes with a significance value (of 0.002). These positive results 

can be used as a reference for educators to use Kahoot in supporting teaching and learning activities. 
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Introduction  

The development of information technology is increasingly rapid in the current era of 
globalization. This is inevitable its influence on the world of education. Global demands 
demand that the world of education can continuously adapt to technological developments to 
improve the quality of education using information and communication technology in the 
learning process. In line with this, according to Sutanto (2011), 21st-century lea integrates 
literacy abilities, knowledge skills, skills, attitudes, and mastery of technology. Using 
technology in learning is a positive way for teachers to encourage students to think reflectively 
(Triyanto et al., 2022). The rapid development of technology encourages students to be more 
adaptive by acting quickly in doing something that can improve their learning outcomes. 

The development of science and technology has an exponential characteristic, which is 
getting faster and faster because the results of one stage become the basis and reason for the 
next stage (Munthe, 2019). Technology is directly relevant to learning and is adapted to the 
meaning of learning itself. Learning is essentially reciprocal transactional communication 
between educators and students and students and the learning environment to achieve 
learning objectives (Munthe, 2019). Learning a core means that learning must contain elements 
of communication and information. Thus, the products and technological processes needed in 
learning are by these characteristics. 

Lack of communication between students and teachers and low activity of questions and 
answers and discussions are problems in learning biology in the classroom. Students often 
view biology subjects as complex subjects to learn. According to Çimer (2012), many things 
make biology difficult for students, including 1) the characteristics of each biology subject, 
biology subjects contain complex concepts and problems that students must learn due to the 
many biological organisms that cannot be observed directly and often use Latin; 2) lack of 
mastery of the material by the teacher where the learning process is more dominant in the 
transfer of knowledge contained in the book; 3) Study habits of students who do not study 
biology regularly and do not relearn the subjects taught in class due to lack of communication 
between students and teachers, lack of questions and answers during learning, and lack of 
discussion.  

In addition, biological materials that are considered difficult are those related to internal 
organs, organ systems, and mechanisms that occur in organs (Henno &; Reiska, 2008).  The 
excretory system is one of the materials that is considered difficult and crucial; in line with this, 
according to Fauzi & Mitalistiani's research (2018), the human excretory system material is the 
material with the 4th most challenging rank with the most Difficult to Understand category or 
material that is difficult to understand with a percentage of 26.7%. Based on an interview with 
one of the teachers of biology subjects, getting recommendations related to the material to be 
studied, namely excretory system material, which is often found as the material with the most 
misconceptions, this is in line with Luzyawati & Hidayah's (2019) research which states that 
there have been misconceptions of students in the low category of excretory system material 
with an average percentage of 18.8%.  

Based on the results of observations that have been made previously, namely in January 
2022 at SMA Negeri 10 Tasikmalaya through an interview with one of the teachers, 
information was obtained that the implementation of biology learning was highlighted when 
there was a phenomenon in carrying out learning that was only fixated on many notes. In 
addition, the tools used by students in working on Student Worksheets (LKPD) tend to be 
boring because they only use stationery, as well as the lack of technology in the learning 
process. Contrary to this fact, technology and information help the success of learning 
activities in the 21st-century era as an unlimited provider of information, such as the use of the 
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internet in learning, which provides opportunities for students to process information and 
build the information into a solution to the problems faced (Triyanto et al., 2016; Triyanto &; 
Prabowo, 2020). 

Gadgets in the era of technology, like now, are supporting tools for students in learning. 
Gadgets can also be used as a means of support in the learning evaluation process at school, 
one of which is by utilizing applications in it. Gadgets can be said to have become an 
inseparable part of human life, including students who study at school. Gadgets can help 
students to learn more (Irmeilyana et al., 2022). This can be a reference for teachers to design 
more engaging learning in supporting and evaluating learning. In an era where science and 
technology are developing rapidly, it should be a reminder for professional teachers that it is 
not enough to have the ability to teach students but also to manage information and the 
environment to facilitate student learning activities (Daryanto, 2016). 

Educators facing students less interested in learning must immediately find alternate 
fandoms so that students can become interested in the learning process.  The success of the 
teaching and learning process of students can also be influenced by learning media (Indriyani, 
2019). One alternative solution that can be used to improve the quality of learning is by 
applying interactive quiz media to strive for better student learning outcomes through 
learning evaluation activities. Interactive quizzes are applications that contain learning 
materials in the form of questions or quizzes that allow students to add insight into learning 
material independently by pressing one button on the application display (Meryansumayeka 
et al., 2018). Learning media in the form of interactive quiz media that can be used to strive for 
better learning outcomes is by using the Kahoot application. 

An application is a program developed to meet the needs of use in carrying out specific 
jobs (Fatmawati, 2021). The use of technology to support the learning process is a basic need 
that must be met so that students can cope with life’s challenges in the era of globalization 
games or quizzes are most popular and available as educational platforms that can be used to 
support the learning process, including the Quizizz and Kahoot applications. Features on both 
platforms can be accessed for free and work on laptops, PCs, tablets and devices with iOS and 
Android operating systems. The features in Quiziz are not as complete as Kahoot has in 
supporting the learning process, such as only selecting question types in the form of multiple 
choices, checkboxes, filling in blanks, surveys/selections, and open ends/essays. In addition, 
Quizizz does not have a team mode feature in which working on questions cannot be done in 
groups, and when working, students open a new tab and can quickly enter to find answers 
(Salsabila et al., 2020). 

The shortcomings of Quizizz's features can be covered with the Kahoot application. 
According to research by Utomo et al., (2021), Kahoot has various features unavailable on the 
Quizizz and Google Form platforms, including displaying photos and videos. There are 
various types of ability tests, including quiz type, True or False, Type Answer, Puzzle, and 
Quiz and Audio, and there are two game modes, including classic mode and team mode. The 
application can be set automatically or manually filled in in team mode. In addition to having 
more complex features, the appearance of Kahoot is also more varied, with exciting animations. 

According to Iwamoto et al., (2017), Kahoot is an online application where quizzes can be 
presented in a game format. The Kahoot app contains questions in a game-show view that can 
be used for free through the Google Play store. The question displayed in this application can 
be equipped with pictures or videos that can clarify the question’s meaning. The operation of 
this application is effortless to do. Kahoot can be accessed in the application or website version, 
so it is practical to use. System evaluation using Kahoot supports teachers in knowing t the 
student’s learning outcomes directly. Directly in Kahoot, the points obtained can be displayed 
immediately after students answer questions. Unlike conventional evaluation systems that 
take a long time to find out students’ learning outcomes because, in conventional evaluation 
systems, teachers must correct students' work first, especially in the era of rapid technological 
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development like today, evaluation in conventional ways is no longer practical to continue to 
use.  
 

Methods  
This research is Quasi Experiment research. The population in this study is the entire class XI 
MIPA SMAN 10 Tasikmalaya, consisting of 4 classes with 141 students. The sampling 
technique used is Purposive Sampling. The research sample used two classes totaling 71 
students, XI MIPA 2, consisting of 36 students as an experimental class and XI MIPA 3, 35 as 
a control class. The research design used Nonequivalent Pretest-Posttest Control Group 
Design. The variable tied to this study is the learning outcomes of learners, while the 
independent variable is interactive quiz media using the Kahoot application. Learning is done 
using the Discovery Learning model.  

The data collection technique used is a test of student learning outcomes given in the 
experimental class and the control class. The research instrument used was a written test on 
human excretory system material with 30 compound choice questions per the indicators of 
Bloom's Taxonomy. Data processing techniques are carried out with N-gain calculations to 
determine the increase in learning outcomes between before and after learning. The data 
analysis technique uses an independent t-test which was previously carried out data normality 
test using the Kolmogorov-Smirnov test and the homogeneity test using the Levene test. All 
data analysis was done with the help of SPSS software, Windows version 25, to compare 
pretest-posttest values using N-gain with the help of Microsoft Excel 2013.  

Results and Discussion  

The data obtained from this study are Pretest-Posttest data of the experimental class and 
control class which can be seen in Table 1.   
 
Table 1. Statistical Data Pretest–Posttest Learning Outcomes of Experimental Class  Students 

Statistics 
Experimental Class 

Pretest 
Experimental Class 

Posttest 

Maximum Score 
Minimum Score 

Range 
Average (Mean) 

Standard Deviation 
Variations 

20 
11 
9 

16,22 
1,98 
3,95 

28 
19 
9 

23,83 
2,10 
4,42 

  
Table 1 shows that the average pretest score of learning outcomes in the experimental 

class of 16.22 is smaller than the average posttest score of learning outcomes in the 
experimental class, which obtained a value of 23.83.  
 
Table 2. Pretest-Posttest Statistical Data on Learning Outcomes of Control Class Students 

Statistic Control Class Pretest Posttest Control Class 

Maximum Score 
Minimum Score 

Range 
Average (Mean) 

Standard Deviation 
Variations 

17 
8 
9 

14,71 
2,13 
4,56 

24 
15 
9 

19,22 
2,22 
4,94 
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Table 2 shows that the average pretest score of learning outcomes in the control class of 

14.71 is smaller than the average posttest score of learning outcomes in the control class 
obtained a value of 19.22.  

Based on the results of research and analysis prerequisite tests, population data have been 
normally distributed and homogeneously varied. Overall analysis prerequisite test results are 
presented in Table 3 and Table 4.  
 
Table 3. Data Normality Test (Kolmogorov-Smirnov Test) 

Tests of Normality 

 

Class 

Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

Learning 
Outcomes 

Pretest Experiment .144 36 .058 .950 36 .104 

Posttest 
Experiments 

.124 36 .178 .965 36 .297 

Pretest Control .157 35 .064 .936 35 .097 

Posttest Control .124 35 .193 .946 35 .083 

 
The results of the prerequisite analysis test in Table 3 obtained a significant value of > 0.05 

taken from the experimental class pretest value of (0.058) and experimental class posttest of 
(0.178), while the control class pretest value of (0.064) control class posttest of (0.193). The 
value can be concluded that Ho is accepted, which means that the pretest and posttest data of 
student learning outcomes are all data that are usually distributed.  
 
Table 4. Data homogeneity test (Levene Test) 

Test of Homogeneity of Variance 

 
Levene 
Statistic df1 df2 Sig. 

Learning 
Outcomes 

Based on Mean .547 3 138 .651 

Based on Median .762 3 138 .517 

Based on the Median 
and with adjusted df 

.762 3 129.922 .517 

Based on trimmed 
mean 

.726 3 138 .538 

 

 

Based on Table 4, the data homogeneity test was carried out with the Levene test. The data 
homogeneity test analysis results amounted to 0.651, which can be concluded that the data 
taken is homogeneous variance. At the same time, the t-independent test is used to test the 
research hypothesis.  

Next, the hypothesis test data is less than 0.05, which can be said that in this study, Ho 
was rejected. So that there is an influence of the interactive quiz method using Kahoot on 
students’ learning outcomes on the material of the human excretory system in class XI MIPA 
SMAN 10 Tasikmalaya. In line with previous research, Irwan et al., (2019) stated that Kahoot 
can be an alternative interactive learning media in higher education because it is proven to 
improve student learning outcomes significantly. Chaiyo & Nokham (2017) also stated that 
Kahoot could make students more concentrated, collaborative, and comfortable in learning 
and increase their learning motivation. Based on this, the Kahoot application, which is part of 
interactive quiz media, can trigger efforts to improve the quality of learning. 
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In the experimental classroom, learning uses interactive quiz media with the help of the 
Kahoot application and according to the Discovery Learning model. As for the use of the 
Kahoot application, there are several advantages found in students in practical classes, 
including increasing effective and active question-and-answer interactions, being able to train 
students to manage time-related to working on questions, students are also more responsible 
in the learning process, and an active and conducive learning atmosphere does not saturate 
students in learning activities. In line with research (Irwan et al., 2019), there is an interesting 
thing in Kahoot every question that students have answered will immediately display the 
answer whether the answer is right or wrong so that students will know the right or wrong 
answer and will switch automatically to the next question.  

While the obstacles found by researchers during the learning process took place in the 
experimental classroom using the Kahoot application, namely the internet network to access 
Kahoot, was limited. Hence, educators tried to do hotspots to facilitate the work on the 
questions; students who still could not set the time for filling in the questions so that in the 
middle of the questions, the time was up. At the beginning of the meeting, the classroom was 
in an uproar because the new students felt they were learning using Kahoot! It can be seen in 
the comparison diagram as an interpretation of the learning outcomes of students in the 
experimental class during the Pretest-Posttest presented in Figure 1.  

 

 
Figure 1. Pretest-Posttest score comparison diagram Experimental Class Learning Outcomes 
 

Based on figure 1, it shows that the highest average pretest score is on the C1 indicator by 
obtaining an average of 0.61 and the lowest pretest score is on the C5 indicator of 0.45. While 
the highest average posttest score on indicator C1 was 0.86 and the lowest posttest score on 
indicator C5 was 0.72. The highest N-gain score obtained by the C1 indicator with several 0.63 
shows that students memorize concepts and theories according to the material of the human 
excretory system. Students more easily remember the problems that have educators have 
given In line with research (Kurnia &; Wulandari, 2020), a person can train his memory in 
many ways, one of which is with media that can help to make students' memory increase by 
taking notes during the direct learning process.  

Meanwhile, the lowest N-gain score on the C5 indicator was 0.49. This is because students 
still have difficulty in evaluating the questions given so that students consider the questions 
given to be the most difficult questions to do and require a long time to complete. The C5 
question is based on constructivist learning theory, which assumes that by doing predicting, 
observation and then explaining from observation, it will be well-formed (Rosa, 2017). 
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Collaboration of students with other students at the time of learning is more interested in 
observing and understanding the material delivered by the teacher. So, in all levels of cognitive 
processes, learners as a whole increase in the moderate category according to the N-gain 
category.  

Unlike in the control class, students are given pretest questions by the educator by 
distributing questions that the educator has printed, students fill in the pretest questions based 
on the reading of the questions listed on the question paper by referring to the Discovery 
Learning model. It can be seen in the comparison diagram as an interpretation of the learning 
outcomes of learners in the control class at the time of the Pretest-Posttest presented in Figure 
2. 

 

 
 

Figure 2. Pretest-Posttest score comparison diagram of Control Class Learning Outcomes 
 

Figure 2 shows that the highest average pretest score is on the C1 indicator by obtaining 
an average of 0.56, and the lowest is on the C5 indicator at 0.42. While the highest average 
posttest score on indicator C1 was 0.68, and the lowest on indicator C5 was 0.60. The highest 
N-gain score obtained by the C2 indicator, with a total of 0.32, shows that students find it easier 
to work on the C2 indicator and understand the educator’s explanation based on concepts and 
theories delivered according to the material of the human excretory system. According to 
research by Kurnia & Wulandari (2020), the C2 indicator increases can be seen in students' 
independence, ability, and activeness in learning where students are active in recording 
learning delivered by educators who can help students improve their level of understanding.  

Meanwhile, the lowest N-gain score on the C4 indicator was 0.26. This is because students 
find it challenging to work on questions, especially questions related to analysis; students are 
more deceived by the questions given; students feel they have not understood the overall 
material delivered by educators, so they need a more profound explanation related to the 
material of the human excretory system. Meaningful learning will be realized when students 
can connect the information obtained with relevant concepts in the cognitive structure of 
students (Wartiningsih, 2018). 

This influence exists because interactive quiz media using the Kahoot application can 
increase student learning activities that can affect student learning outcomes. The Kahoot 
application effectively encourages and strengthens student learning so that students can better 
understand learning material (Plump &; LaRosa, 2017). Kahoot is believed to be a cognitive 
tool that can make students become more engaged and think more deeply, which can facilitate 
student knowledge (Correia &; Santos, 2017). 

The use of the Kahoot application is supported by technological advances currently, 
which from time to time continue to grow so that students are trained to balance with current 
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circumstances. Technology that is getting better and integrated into learning will increase the 
involvement of students to continuously explore their knowledge (Licorish et al., 2018). The 
Kahoot application can help students be more active in class with collaborative learning 
(Suharsono, 2020). Kahoot applications affect the learning outcomes of students who are 
carried out effectively. The comparison of the average pretest- posttest score along with the N-
gain of learning outcomes between the experimental class and the control class shows a 
difference in improvement for more details, which can be seen in Figure 3. 

 

 
Figure 3. Comparison of the Average Scores of the Experimental Class and the Control Class 

 
Based on figure 4.3, it shows that the pretest score of students in the experimental class 

gets a score (16.22), and the posttest in the experimental class gets a score (23.83). While the 
pretest score of students in the control class got a score (of 14.71), the posttest in the control 
class got a score (of 19.22).  The N-gain value in the experimental class was higher at (0.35) 
than in the control class at (0.28). This shows that the experimental class N-gain falls into the 
medium category while the control class N-gain falls into the low category. 

This shows that experimental class students have a much higher score than the control 
class because the experimental class gets treatment through learning using the Kahoot 
application. A lesson if the educator can package attractively, the learning will run effectively. 
Interactive quiz media with Kahoot makes a difference between classes that use Kahoot 
compared to conventional classes (Sinaga et al., 2022). However, Kahoot applications need to 
be used continuously so that students can continuously improve learning outcomes. As 
educators, they must also be able to ask various types of questions to encourage students to 
think at a higher level (Hariyatmi et al., 2021). If students use the Kahoot application in their 
learning, it is ensured that the average score of students is included in the outstanding category. 
Therefore, the Kahoot application will support student learning to increase learning outcomes 
and higher-order thinking, and students will be more focused on learning when it is ongoing.  

There are several rankings contained in the Kahoot application, including the category 
"ranking is not suitable to showcase good performance", which has reasons for filling in 
students such as "the ranking will tell who can answer fast and accurately, but in truth 
answering faster is not important for good performance" which means that the ranking of 
students is sorted based on the largest score not from the number of questions answered 
correctly more (Omar,  2017). Therefore, it is better to answer the questions quickly and 
precisely because the filling time affects the score, and the correct answer greatly affects the 
score of Kahoot. The disadvantages of using Kahoot are that students need internet quota, an 
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adequate internet network, and comfortable classroom management to increase focus when 
students fill in questions.  

The use of the Kahoot application results is higher than usual learning. This is caused by 
students doing pretest-posttest work on the paper provided by educators, then given time to 
work. Students read questions per page to fill in answers, but what is different is that in 
manual work, good students who are fast in solving questions do not affect the value because 
what is assessed is only the correctness of the answers filled in by students. So, both the sooner 
and the later ones that collect will still be judged on the correctness of the answer. In addition, 
the disadvantage of the control class is that there are students in the question who ask their 
colleagues for answers. However, this has received a reprimand from the educator, so the 
work is done independently.   

 

Conclusion  

Based on the results of data analysis and hypothesis testing, it was concluded that there is an 
influence of interactive quiz media using the Kahoot application on student learning outcomes 
on human excretory system material in class XI MIPA SMAN 10 Tasikmalaya. The positive 
results of using the Kahoot application in helping learning evaluation activities need to be 
considered for teachers to use it in learning activities. These positive results are also not 
recommended as absolute conclusions, meaning that further effectiveness tests must be 
carried out using the Kahoot application in learning activities, especially subjects other than 
biology. 
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