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ABSTRACT 

 
Kahoot is thought to be one of the advanced teaching aids which can be used to 

enhance the quality of educational process in schools. As a game-based learning tool, Kahoot 

helps to emphasize or summarize important contents of lectures in many study subjects by 

providing the options for multiple-choice questions or brainstorms in classes. Hence, studying 

with Kahoot is believed to improve the outcomes of teaching-learning processes for instructors 

and students. In this work, we quantitatively evaluate the effectiveness of Kahoot on the exam 

scores of students. The main goal of the present study is to understand clearly the benefits of 

Kahoot on teaching Physics in high schools in Vietnam. The study was conducted with 138 

Grade-10 students (16-17 years old) in two groups, who studied with and without Kahoot. The 

exam scores in three tests of these two groups were classified into five quality levels (poor, weak, 

average, fair, and good). The results indicate that, with Kahoot, the numbers of students at the 

weak and average levels drastically shift toward the fair and good ones. We can confirm that the 

benefits of Kahoot also depend on the using time, individual ability in study, and gender of 

students. Kahoot is helpful to enhance the quality of study in Physics for learners. This study 

provides useful information for understanding the impacts of Kahoot on students’ learning 

outcomes. Finally, Kahoot is encouraged to be employed for teaching Physics at high schools.  
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INTRODUCTION 

Recently, the use of computers and digital devices with internet connection has become 

popular in many aspects of the life, such as social activities, business, and education (Bedi, 2014; 

Colbert, Yee & George, 2016). For education, the rapid development of the information 

technology drastically changes teaching-learning methods based on the use of digital devices 

(Yousafzai, Chang, Gani & Noor, 2016). In particular, e-learning (Cidral, Oliveira, Di Felice & 

Aparicio, 2018; Zhang & Nunamaker, 2003) is being shifted toward mobile learning (m-

learning) (Al-Emran, Mezhuyev & Kamaludin, 2018; Liu & Carlsson, 2010) by employing 

mobile devices (i.e., cell phones, laptops, tablets, MP3 players, PDAs, etc.) (Nedungadi & 

Raman, 2012; Nordin, Embi & Yunus, 2010). With the help of mobile devices, m-learning 

emerges as an advantage pedagogical method to improve educational outcomes (Böhm & 

Constantine, 2016; Crompton, Burke & Gregory, 2017). For instance, it is stated that the limits 

of human-computer interaction community in e-learning can be overcome by using m-learning 

(Gay, Stefanone, Martin & Hembrooke, 2001). M-learning is an advantageous approach that also 

helps teachers and learners to overcome the difficulties in e-learning method, such as the 

dependence on places of computer rooms, the limitation of the computer quantity, or schedule 
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for using computers (Fotouhi et al., 2011; Klopfer, 2008). In addition, m-learning enables 

students to access demanded knowledge or information everywhere and anytime (Korucu & 

Alkan, 2011). Therefore, m-learning is strongly suggested to be enrolled into education 

processes.  

To perform successfully m-learning in schools, together with hardware (i.e., laptops, 

smart phone, tablets, etc.), computer software must be taken into account. It was found that 

digital game programs can be integrated into m-learning to improve students’ interaction with 

the contents of lessons (Burguillo, 2010; Erhel & Jamet, 2013; Herodotou, 2018; Huizenga et al., 

2009; Wang, 2015). In particular, Kahoot (Jones et al., 2019) emerges as a good tool for m-

learning in various subjects, from social to natural sciences. Indeed, many studies (Licorish et al., 

2018; Ismail et al., 2019; Plump et al., 2017; Tóth et al., 2019) stated that Kahoot much 

improved students’ motivation and study perception. Besides, (Muhridza et al., 2018) suggested 

that Kahoot can could support the initiating and fostering engagement of learners. In another 

work, it was observed that students were motivated to learn with Kahoot (Idowu, Nat & Kissi, 

2020).  

Although several works (Owen & Licorish, 2020; Wang & Tahir, 2020) have studied the 

effectiveness of Kahoot on m-learning of students, from keen observation, it seems that most of 

them have focused on the perception and satisfactory of students. The results obtained by using 

the survey approach of such studies strongly depend on individual opinions of participants. 

Hence, study methods, which can provide impersonal results, are highly demanded to overcome 

the limitation of the aforementioned survey approach. It was found that the quantitative analysis 

on exam scores of students could be applied for the purpose (Baszuk & Heath, 2020; Iwamoto et 

al., 2017). It should be emphasized that experimental data as evidence to clearly indicate the 

positive impact of Kahoot on exam scores of students are still very limited. Besides, the 

effectiveness of Kahoot on scores in various subjects has not been well investigated so far. 

Therefore, we conducted a study to answer the question that how Kahoot impacts exam scores of 

students in Physics at high schools. Subsequently, the effective- ness of Kahoot on learning 

results of students can be quantitatively and impersonally investigated in the present study.  

 

MATERIALS AND METHODS 

 

The random sampling method (Cohen, Manion & Morrison, 2017; Taherdoost, 2016) 

was employed to choose four classes based on the learning results of students in previous 

semesters. In this method, the sample size is deemed adequate for the chosen (purposive) 

sampling method as the possible pool of participants is already restricted (Byrne, 2001). This 

study has been carried out with a sample of 138 Grade-10 (from 16 to 17 years old) for the 

evaluation of the use of the Kahoot tool in Physics for six lessons in the second semester of the 

2019-2020 school years. The participants were separated into two groups, who studied with (39 

males, 30 females) and without Kahoot (35 males, 34 females). It is noticed that all the students 

relatively have similarity of Physics background, ages, and results of the first semester in the 

same school year. None of the participants had previous experience of using Kahoot.  

In this study, both groups received the same learning content, number, and substance of 

multiple-choice exercises used in the teaching process for six weeks. Multiple-choice exercises 

were used for warming-up, introducing new concepts, summary of lessons, and so on. But the 

ways to solve these multiple-choice exercises were different for student groups. Kahoot was 

employed for the first group while the traditional education method was used for the second one.  

Questions related to the lessons on Kahoot have been compiled and archived in My 

Kahoots. To organize teaching with Kahoot, the teacher logged in, opened the question package 

built on My Kahoots, and selected Play to provide a PIN for students to join. Students of the 
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group using Kahoot need to prepare mobile devices (smart phones or tablets) with internet 

connection. After that, they accessed the link http://kahoot.it to enter the PIN code that the 

teacher provided.  

The contents of questions were presented to the students by Kahoot through texts, 

pictures, and/or videos. Teachers used Kahoot to show a contextualization of information, quiz, 

or poll. Depending on the lesson contents, teachers organized a game for students to answer 

questions in individual or team working. For instance, the organization of the lesson on the 

gravitational potential energy can be organized as follows. The instructors assigned the contents 

to students in the two groups. For the group using Kahoot, each content of the lesson was 

introduced via videos, drawings, or graphs, as illustrated in panels (A) and (B) of Figure 1. To 

evaluate the results of this activity, teachers set up Team mode for students to complete questions 

online using Kahoot on the mobile devices.  

 

 

FIGURE-1 

(COLOR ONLINE) ILLUSTRATIONS FOR A VIDEO (A) AND 

QUESTIONS AND ANSWERING OPTIONS (B) FOR THE 

INTRODUCTION TO THE GRAVITATIONAL POTENTIAL LESSON 

USING IN KAHOOT 

 

To attract attention and promote the activities of student in study, by using Assign 

challenge option in Kahoot, teachers created a competition among students. The results of 

students on the multiple-choice questions could be rated. As examples, Figure 2 shows the 

screens of the rated results for students who studied with Kahoot for the knowledge of concepts 

of momentum, the law of momentum conservation, work, kinetic energy, potential energy, and 

the law of conservation of mechanical energy.  

 

 

FIGURE-2 

(COLOR ONLINE) SCREENSHOTS OF THE SCORE RATING [LEFT PANEL] AND 

RANKING [RIGHT PANEL] FOR STUDENTS WHO PARTICIPATED IN STUDY 

http://kahoot.it/
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ACTIVITIES USING KAHOOT 

 

To evaluate the effectiveness of using Kahoot in implementing m-learning and teaching 

Physics at high schools, we employed the quantitative research method (McKim, 2017). The 

evaluation was based on the scores of students in three tests. These tests helped in making 

comparisons between two groups, and both genders. The first test was conducted after students 

had finished the third lesson, Kinetic energy. The second one was taken place one week later 

when the fourth lesson had been studied. When the students had finished all the six lessons, the 

last test, which was the major one, was performed. The time schedule for the tests is shown in 

Figure 3.  

 

 

 

FIGURE-3 

(COLOR ONLINE) TIME SCHEDULE FOR THE FIRST (AFTER 3 LESSONS), 

SECOND (AFTER 4 LESSONS), AND THE MAJOR (AFTER 6 LESSONS) TESTS. 

 

The influence of m-learning (Bicen & Kocakoyun, 2018) using Kahoot on the insights of 

students into the lessons was quantitatively evaluated based on the scores of students, which 

were classified into five levels: poor scores (0.0–3.4), weak scores (3.5–4.9), average scores (5.0 

–6.4), fair scores (6.5–7.9), and good scores (8.0–10). The learning quality of students was 

evaluated based on the classification following in accordance with the educational standard in 

Vietnam (MOET, 2011). The scores of students were collected and the quality was identified 

using this standard. The difference in scores of students in the two groups was analyzed using t-

test (David & Gunnink, 1997) under help of the SPSS software (Bryman & Cramer, 2012). 

Independent samples t-test was employed to compare the scores of females and males in Kahoot 

group and between two groups, who studied with (Kahoot) and without Kahoot (non-Kahoot). 

Finally, we could obtain the results as described in the next section.  

 

RESULTS AND DISCUSSION 

 

The first test (being provided upon request) was conducted after the lesson of kinetic 

energy (Halliday, Resnick & Walker, 2013), which was the third lesson that students studied 

with Kahoot. This test was to evaluate the insight of students into the concept, putting formulae 

and kinetic theorem into practice. Figure 4 presents the distribution of scores (Xi) [left panel] and 

the change in the score at Xi [right panel] for the first test of students, who studied with and 

without Kahoot. The results in the left panel indicate that, after studying with Kahoot (solid red 

curve), the scores at Xi <7.0 are decreasing by up to 50% as shown in the right panel. In contrast, 

the scores at Xi >7.0 are increasing by up to 50%. Notice that the change in the score at Xi was 

estimated based on a ratio F, which is defined as  
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                                          (1)
  
       

 K  –  nonK 

 nonK 
         

    

Where NK. and NnonK. are the numbers of students, who get the score at Xi, studying with 

and without Kahoot, respectively? It is found that after the third lesson, students can understand 

well the knowledge of the lesson. The increasing number of scores Xi=8,9,10 reflects that Kahoot 

enhances the quality of teaching-learning process.  

Similarly, another test (being provided upon request) was following the first one after 

the fourth lesson, which was the potential energy. Figure 5 shows the change in students’ score 

distribution. It can be seen in the left panel that the low scores with Xi<7.0 are continuously 

decreasing while the high ones are increasing. By comparing with the first test, the number of 

scores at Xi=9,10 are much larger than that after the third lesson. For instance, by studying with 

Kahoot, three students got scores at Xi=10 in the second test while only one student at this score 

was found in the first test. On the other hand, as can be seen in the right panel, the scores at Xi=5 

(or Xi=10) are drastically reduced (or increasing) by a factor of 2 (or by 67%) when the students 

studied with Kahoot.  

 

FIGURE 4 

(COLOR ONLINE) [LEFT PANEL] THE NUMBERS OF STUDENTS ASSOCIATED 

WITH THEIR SCORES FOR THE FIRST TEST IN THE CASES OF STUDIES USING 

(RED CURVE) AND NOT USING (BLUE CURVE) KAHOOT. [RIGHT PANEL] THE 

CHANGE IN SCORES AFTER STUDYING WITH KAHOOT 

 

   

 

FIGURE 5  

(COLOR ONLINE) [LEFT PANEL] THE NUMBERS OF STUDENTS 

ASSOCIATED WITH THEIR SCORES FOR THE SECOND TEST IN THE 

CASES OF STUDIES USING (RED CURVE) AND NOT USING (BLUE CURVE) 

KAHOOT. [RIGHT PANEL] THE VARIATION IN SCORES AFTER STUDYING 

WITH KAHOOT 
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FIGURE 6 

(COLOR ONLINE)[LEFT PANEL] THE NUMBERS OF STUDENTS 

ASSOCIATED WITH THEIR SCORES FOR THE MAJOR TEST IN THE 

CASES OF STUDIES USING (RED CURVE) AND NOT USING (BLUE 

CURVE) KAHOOT. [RIGHT PANEL] THE CHANGE IN SCORES AFTER 

STUDYING WITH KAHOOT 

 

Figure 6 presents the scores obtained in the major test (being provided upon request), 

which was conducted after students studied six lessons with Kahoot. It clearly shows that when 

students studied with Kahoot there is no significant change in the scores around 7.2 (at the good 

level) while the low scores with Xi<7.0 (or high scores with Xi>7.5) are drastically decreasing (or 

increasing).  

 

 

FIGURE 7 

(COLOR ONLINE) DIFFERENCE IN SCORES OF THE STUDENTS IN 

THE FIRST (1ST), SECOND (2ND), AND MAJOR (3RD) TESTS BETWEEN 

THE TWO GROUPS STUDYING WITH AND WITHOUT KAHOOT 

 

We also performed a statistical analysis using the SPSS program (Bryman & Cramer, 

2012) to clearly determine the effects of Kahoot on the study outcomes of students. Figure 7 

shows the results of comparisons between the scores of two groups, who studied with (Kahoot) 

and without Kahoot (non-Kahoot). Table 1 represents the analyzed values of the exam scores 

with 95% of the confidence interval. It is found that the scores of the Kahoot students distribute 

in the higher ranges compared to those of the other group for the first and the major tests. For the 

second test, although the median values are almost the same, the lower bound scores of the 
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Kahoot group are still higher than that of the students studied without Kahoot. It is clearly that 

the lower bound, mean, minimum, maximum, and median score values of students are 

significantly improved by using Kahoot. Additionally, with the small p-values (p<0.05) of the t-

test, the result of the statistical analysis also indicates that there are significant difference 

between the scores of the two groups, especially for the first and the major tests. This strongly 

reflects the impact of Kahoot on exam scores of students.  

 

Table-1 

THE MEAN, LOWER BOUND, UPPER BOUND, MINIMUM, MAXIMUM AND MEDIAN VALUES 

DETERMINED USING THE T-TEST WITH 95% OF THE CONFIDENCE INTERVAL 

Test 1st test 2nd test Major test 

Parameters nonKahoot Kahoot nonKahoot Kahoot nonKahoot Kahoot 

Mean 7.188 7.614 6.884 7.328 7.078 7.503 

Lower bound 6.891 7.329 6.569 7.020 6.772 7.214 

Upper bound 7.486 7.899 7.199 7.637 7.385 7.792 

Min 4.0 5.0 4.0 5.0 4.3 4.7 

Max 10 10 10 10 9.7 9.7 

Median 7.000 8.000 7.000 7.070 7.300 7.700 

 

By taking the scores of all the tests after learning six lessons using Kahoot, the average 

scores are considered to examine the effect of the software in the m-learning for students. Notice 

that the average scores (  i) are defined as  

 

                (2)
    

i1 i2 i3
2

4i

X X X
X

 
 ,     

Where Xi1, Xi2, and Xi3 are the scores of the students in the first, second, and major 

tests, respectively. The average exam scores are presented in Table 2. It is found that the scores 

at Xi=5.5–5.9, 6.5–6.9, and 7.0–7.4 are decreasing by 100%, 36%, and 78%, respectively. The 

high scores with Xi=7.5–7.9, 8.0–8.4, and 9.0–9.4 are increasing with 29%, 73%, and 67%, 

respectively. The reduction (and increase) of the low (and high) scores with Xi<7.5 (and Xi>8.0, 

except for 8.5–8.9) reflects the positive effect of Kahoot on the learning results of students.  

 
 

Table-2 

                                                                    

                                                                          

THE LAST COLUMN INDICATES THE REDUCTION; NK. AND NNONK. DENOTE THE 

NUMBER OF STUDENTS WHO STUDIED WITH AND WITHOUT KAHOOT, 

RESPECTIVELY 

Average score 

  i 
NnonK. NK. 

Score change 

F (%) 

0.0 – 4.4 0 0 N/A 

4.5 – 4.9 3 0 N/A 

5.0 – 5.4 1 1 0 

5.5 – 5.9 8 4 -100 

6.0 – 6.4 4 4 0 
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6.5 – 6.9 15 11 -36 

7.0 – 7.4 16 9 -78 

7.5 – 7.9 10 14 29 

8.0 – 8.4 3 11 73 

8.5 – 8.9 7 7 0 

9.0 – 9.4 2 6 67 

9.5  – 10 0 0 N/A 

 

 
 

FIGURE 8 

(COLOR ONLINE) DIAGRAMS OF THE SCORE CHANGE FOR EACH 

STUDENT, WHO STUDIED WITH KAHOOT. THE NUMBERS ON THE 

CIRCLES ARE ID OF STUDENTS. PANELS (A), (B), (C), AND (D) ARE 

SHOWN FOR FOUR GROUPS OF STUDENTS. THE NUMBERS 0, 2, 4, .., 10 

FROM THE CENTER ARE THE SCORES OF STUDENTS. DASHED AND 

SOLID CURVES ARE SHOWN TO GUIDE THE EYES FOR THE SCORES 

IN THE TWO FIRST AND THE LAST TESTS, RESPECTIVELY. 

 

To evaluate the change in the learning results of each student, who was affected by the 

time of using Kahoot in the learning process, we compare the average scores of the two first tests 

to the scores in the major test. Figure 8 shows the scores Xi of each student, who studied with 

Kahoot. It is found that the trends of the score change of students are different from each other. 
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This difference indicates that the impact of Kahoot strongly depends on individual ability of 

students. This result is consistent with the study conducted by (Owen et al., 2020), stating that 

Kahoot enhances attention and motivation for students, and its effectiveness on the retention 

depends on situational and individual factors. Hence, it is important to classify students who 

have similar abilities into the same class for applying Kahoot in the m-learning process. Besides, 

most scores (about 55%) of the major test are higher than the average scores of the two first tests. 

Notice that the two first tests were conducted after four lessons (at the fourth school hour) while 

the major test was performed after six lessons (in the sixth school hour). This result reflects the 

dependence of efficiency of using Kahoot on the time that students study with the software. 

Hence, this study also gives more evidence for the effect of the previous experience with m-

learning on the outcomes of students. In other words, the present work suggests that the previous 

experience can be one of the variables impacting on the usefulness of m-learning since it is 

thought to be a factor affecting the efficiency in use of e-learning (Doulik, Skoda & Simonova, 

2017).  

The impact of gender on the effectiveness of Kahoot was also investigated by 

comparing the change in the average scores in each test of the female to those of the male 

students. The score change was determined from the differences between the average scores of 

the Kahoot group (    
  ) and those of the nonKahoot group (    

     ) for females and males, 

which is given by 

    (3)    
. .
. .

. .
.

100
K nonK
av av

av nonK
av

X X
X

X


    (%),       

Figure 9 shows the improvement of the study outcomes by Kahoot for male and female 

students. It was found that the scores of the female students are increased by 8.7%, 5.5%, and 

8.5% while those of the males are improved by 7.4%, 5.6%, and 5.7% for the first, second, and 

major tests, respectively. In general, the scores of the females are higher than those of the males, 

especially for the major test, when both of them employed Kahoot for their studies. The higher 

scores indicate that the females had better perceptions and attention on the contents of lessons 

than did the males. In other words, Kahoot significantly affects the learning performance of the 

females more than that of the males. Subsequently, the gender is an important factor impacting 

the effectiveness of Kahoot on studying Physics at high schools. The result in the present study is 

in a good agreement with those reported in previous works by (Hou, 2019; Tsai, 2017).  

 

 

FIGURE 9 

(COLOR ONLINE) THE CHANGE IN THE AVERAGE SCORES OF MALE 

AND FEMALE STUDENTS IN THREE TESTS AFTER STUDYING WITH 

KAHOOT. 
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CONCLUSION 

In this study we evaluated the change in the exam scores to evaluate the impacts of 

Kahoot on the study outcomes of high-school students in Physics. The results show that Kahoot 

is helpful for learners to improve their understanding in lessons. We found that the exam scores 

drastically shift from the low (3-5) toward the high (7-10) ranges if Kahoot is employed for 

teaching and learning Physics. The benefits of Kahoot are different for each student, which 

depend on the using time and study ability. Additionally, the gender also strongly impacts the 

effectiveness of Kahoot on the study outcomes of students. On the other hand, the better learning 

results also indicate that the usefulness of mobile devices in classrooms is enhanced by using 

Kahoot. This game-based learning tool supports well not only for teaching languages or subjects 

in social sciences but also for Physics. The present study is helpful for better understanding of 

the influences of Kahoot on m-learning process.  
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