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Abstract
Kahoot!-based serious games have received international attention and obtained more than two billion
players across over 200 countries and areas (Kahoot!, 2021). However, scanty studies have
systematically examined their effect on educational outcomes using a meta-analysis. Through a meta-
analysis using Stata/MP 14.0, this study concludes that Kahoot!-based serious games could signi�cantly
improve academic achievements and student performance, that the educational level of participants
could not predict Kahoot!-assisted academic achievements and student performance, and that the
difference in countries or areas could not predict Kahoot!-assisted academic achievements and student
performance. More components such as cognitive loads, satisfaction, or anxiety in Kahoot!-based serious
games could also be meta-analytically reviewed in the future.

Introduction
Kahoot!, integrated with serious games, could improve learning engagement, academic achievements,
and student performance. It changes the physically dull classroom into an interesting game-assisted
learning and teaching environment. Teachers could operate the game and encourage students to join as
competitors. Teachers could project the questions to a large screen, requiring students to answer on their
smart devices such as mobile phones and iPods. Teachers could then decide the proper pedagogical
progress based on student performance shown on the large screen, where a chart could show either
correct or wrong answers. If most students could not answer correctly, the teacher would then stop to
further explain the questions. On the contrary, if most students could give correct answers, the teacher
would move on without delay. The teacher could require students to answer questions either
anonymously or with real names. In this way, the teacher could check students’ attendance and supervise
their learning engagement (Wang, 2015). 

Kahoot! is conducive to educational outcomes due to its nature of serious games. It is widely accepted
that losing students’ attention poses a great threat to classroom-based learning, which may negatively
in�uence academic achievements and student performance. How to sustain students’ attention, improve
their motivation, and stimulate their learning interest are common problems awaiting solutions where
serious games may play an important role. As a technology integrated with serious games, Kahoot!,
different from the traditional approach, provides a new way to draw students’ attention, enhance their
mastery of knowledge, improve their performance, and better their academic achievements. 

Kahoot! could exert a positive in�uence on learning outcomes. Kahoot! has gained popularity since its
pilot use in education in 2013 (Wang & Tahir, 2020). Since its birth in Norwegian University of Science
and Technology in 2006, Kahoot! has been developed from a mere response system where teachers
operate lecture quizzes for students to join and respond (Wang, 2015) to a platform with multiple
functions such as quizzes, blank �lling, multiple choices, and other serious games (Wang et al., 2007).
While a great number of researches (e.g. Lauermann & Barbosa, 2018; Alawadhi & Abu-Ayyash, 2021;
Chen, 2021) have been committed to its effectiveness and e�ciency since then, scanty studies have
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meta-analytically or systematically examined its use in education. It is thus necessary to implement a
meta-analysis of the effect of Kahoot! on educational outcomes to propose suggestions for future
research and practice. 

Literature Review
The subgroup in this meta-analysis is divided into both academic achievement and student performance
including numerous components.

The components of academic achievements and student performance

The academic achievement is made of numerous variables of the same nature based on previous
studies. Academic achievement tends to be determined by measuring the knowledge level acquired in
either formal or informal educational contexts (Soares et al., 2015). It is also considered closely related to
the broad conception of crystallized intelligence, which is deemed as the degree of knowledge acquired in
a given context (Schneider & McGrew, 2012: 122). Later, academic achievement is used to measure the
quality of learning including learner engagement, motivation, and learning experience (Lee & Shute,
2010). Therefore, academic achievement in this study includes homogeneous variables such as
motivation, achievement tests, English vocabulary acquisition, English reading comprehension, �nal
marks of a chemistry academic course, a formative assessment test of an Arabic language grammar
course, e-learning susceptibility scores, e-learning avoidance scores, knowledge tests, �nal exam scores
for nursing students, reading scores of EFL, student engagement, scores in knowledge, English
vocabulary scores, students’ mathematics test scores, intrinsic motivation, scores of Pharmacology and
Medicinal Chemistry, academic vocabulary scores, achievement scores, and test results of EFL
pronunciation exams.

The student performance is also made of several variables based on previous studies. The internal
conception of performance is multifaceted and developed based on the measurement of knowledge. The
multifaceted dimensions of performance could be measured based on learner engagement and various
competencies (Frank, 2005). The external component of performance is closely related to learning
behaviors and learner actions (Watling et al., 2014). Thus, student performance in this study includes
numerous dimensions such as diagnostic accuracy, sensitivity, and speci�city, simulation performance,
skill performance, vocabulary correct answers, delayed learning performance test score, exam
performance, retention, concentration, homework, satisfaction, cooperation, involvement, perceived
competency before and after the online faculty development program, the interaction between teachers
and students, learning process management that emphasizes student participation, using media and
learning resources, organizing the learning process, evaluation during teaching, teaching and personality,
and encouraging learners to demonstrate proper behavior.

Academic achievements
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Most studies have revealed positive effects of Kahoot! on academic achievements in Turkey. Kahoot!-
based learning could signi�cantly improve academic achievements and enhance learning engagement
but reduce the anxiety degree of tests among middle school students in Turkey (Turan & Meral, 2018).
The Kahoot!-based platform plays an important role in improving the learning and teaching effectiveness
in online learning environments among prospective teachers in Turkey (Gokbulut, 2020). The Kahoot!-
based platform could motivate Turkish EFL students to learn and improve reading comprehension of
Turkish university students (Korkmaz & Öz, 2021). Pre-service teachers in Turkey held positive attitudes
towards the use of Kahoot!-based serious games due to improvements in their perceived motivation,
entertainment, experience, and competition (Korkmaz & Öz, 2021; Orhan Göksün & Gürsoy,    2019). The
Kahoot!-based serious game could improve university nursing students’ knowledge acquisition and
enhance their injection skills in Turkey (Öz & Ordu, 2021). The use of Kahoot! application could improve
university students’ EFL pronunciation skills at various learning stages in Turkey (Yürük,    2020).

Many studies concluded that the use of Kahoot! could lead to positive academic achievements in Asia.
Kahoot!-assisted learning could improve Arabic language acquisition of university students in the United
Arab Emirates and signi�cantly enhance their learning motivation (ElTahir et al.,            2021). Kahoot!-
based questions initiated by students in Taiwan could signi�cantly improve their English skills and
increase their mental efforts (Chen & Yeh, 2019). Kahoot!-assisted instant response system could improve
intrinsic motivation of middle school students in Taiwan (Shyr et al., 2021). Kahoot!-based serious
games, encouraging Taiwanese students to learn actively and allowing them to learn by playing
anonymously, could improve academic achievements such as intrinsic motivation, learning engagement,
and perceptions of learning activities (Wang et al., 2008). The Kahoot!-based serious game could
facilitate tertiary students’ vocabulary learning in Malaysia (Tan & Goh, 2020).

Kahoot! was also proved effective in terms of academic achievements in education in Europe and
America. Kahoot!-assisted learning could improve the acquisition of English vocabulary knowledge of
middle school students in Chile (Quiroz et al., 2021). The Kahoot!-based serious game could improve
learning engagement, enhance focus on academic activities, and extend the learning span of university
students in the UK (Holbrey, 2020). Kahoot!-assisted learning could improve Spanish university students’
learning process, raise their test scores, and improve their engagement in learning activities (Díez-Pascual
& García Díaz, 2020). The Kahoot!-based serious game could signi�cantly improve the scores of �nal
exams of university students in the USA (Kinder & Kurz, 2018).

However, Kahoot!-assisted learning also led to negative results in terms of academic achievements.
Kahoot!-assisted learning could neither signi�cantly improve tertiary nursing students’ academic
achievements nor signi�cantly enhance their motivational degree among university students in Turkey
(Aras & Çiftçi, 2021). The Kahoot!-based serious game is limited to the expense of Internet connection,
information system, small-sized screens, and space of word entry for prospective teachers in Turkey
(Gokbulut, 2020). 

Student performance
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Many studies concluded that Kahoot! could improve student performance in Asia. The use of Kahoot!
platform in Taiwan could improve rural secondary students’ learning motivation, draw their attention,
encourage them to learn, and improve their learning e�ciency (Lee et al., 2019). The Kahoot!-based
response system could improve middle school students’ performance in mathematics learning, improve
their learning interest, and enhance their self-e�cacy in Taiwan (Shyr et al., 2021). Kahoot!-based serious
games could improve Indonesian university students’ performance and mastery of vocabulary in
interpersonal communication (Sartini, 2020). The Kahoot!-based program could improve Indian university
students’ perception skills of teachers in delivering lecture notes during the pandemic. (Swaminathan et
al., 2021). Students in a Thai university could obtain signi�cantly higher exam scores in the Kahoot!-
based group than the control group (Yuenyongviwat & Bvonpanttarananon, 2021). The Kahoot!-based
serious games failed to improve the Thai university students’ satisfaction with the learning environment,
learning management, and teacher performance (Yuenyongviwat & Bvonpanttarananon, 2021). Pre-
service Turkish teachers perceived that the Kahoot!-based approach could improve their cooperation,
engagement, and task completion, and reduce the di�culty levels of learning tasks (Özüdoğru, 2020).

Numerous studies revealed that Kahoot! could improve student performance in both Europe and America.
Integrating Kahoot! into a pedagogical approach could facilitate Greek secondary students’ perceptions
of conceptual knowledge of electric circuits, encourage their active engagement in class, improve their
learning motivation, and cultivate a favorable learning atmosphere (Tsihouridis et al., 2018). The use of
Kahoot! could improve diagnostic skills and it is thus a worthwhile educational tool for university
students in Brazil (De Oliveira et al., 2019). Kahoot!-integrated serious games could promote British
university students’ participation in learning and cultivate an interactive learning environment via their
timely feedback and shared discussion on the forum (Holbrey, 2020). Pharmacy school students in an
American university performed signi�cantly better in the Kahoot!-based method than the traditional one
(Sumanasekera et al., 2020).

Although there are many positive �ndings regarding the effect of Kahoot! on student performance,
several studies argued that Kahoot! might play a negative role in student performance. While
Singaporean university students held positive attitudes toward Kahoot!-integrated learning methods, their
knowledge levels, and performance test scores were not signi�cantly improved (Ignacio & Chen, 2020).
Kahoot!-based learning could not improve students’ satisfaction and their cohesiveness in the classroom
context (Özüdoğru, 2020). While Kahoot!-based serious games were considered an effective and worthy
pedagogical approach, videos and exercises obtained signi�cantly more learning success in terms of
pharmacology conception, which was measured by their performance in the exams (Sumanasekera et al.,
2020).

We observe that previous studies have revealed both negative and positive effects of Kahoot! on
academic achievements and student performance across the world. The participants are generally either
university students or middle school students. Considering the inconsistent previous �ndings, the
research question proposed is: could Kahoot!-based serious games, educational levels, and different
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countries or areas signi�cantly improve academic achievements and student performance? We thus
propose research hypotheses as follows:

H1. Kahoot!-based serious games could signi�cantly improve academic achievements and student
performance.

H2. The educational level of participants could predict Kahoot!-assisted academic achievements and
student performance.

H3. The difference in countries or areas could predict Kahoot!-assisted academic achievements and
student performance.

Methods
This meta-analytical study is conducted based on the speci�c procedure and methods suggested by
Moher et al. (2009) in the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA).

Literature search and inclusion

We searched the literature via online databases such as Web of Science, Sage, Wiley Online Library,
Taylor & Francis, Elsevier Science Direct, EBSCO Academic Search Premier, and Springer Nature by
entering keywords according to their speci�c syntactic rules. The keywords to search literature include
Kahoot!, serious game, academic achievement, performance, education, control group, experimental
group, treatment group, invention group, and effect, etc.

Generally, we �nally obtained a total of 2752 results. Speci�cally, we obtained 2,674 results from Web of
Science by keying in search terms: Kahoot* OR "serious game*" (Title) and "serious game*" OR "academic
achievement" OR "perform*" OR "education" OR "control group" OR "experimental group" OR "treatment
group" OR "invention group" OR effect (Abstract). We obtained 5 results from Elsevier Science Direct by
keying in search terms: "control group" OR "experimental group" OR "treatment group" OR "invention
group" AND title “Kahoot”. We obtained 4 results from Wiley Online Library for "Kahoot" in Title and
"serious game*" OR "academic achievement" OR "perform*" OR "education" OR "control group" OR
"experimental group" OR "treatment group" OR "invention group" OR effect" in Abstract. We obtained 3
results for [Publication Title: kahoot] AND [[Abstract: "serious game*"] OR [Abstract: "academic
achievement"] OR [Abstract: "perform*"] OR [Abstract: "education"] OR [Abstract: "control group"] OR
[Abstract: "experimental group"] OR [Abstract: "treatment group"] OR [Abstract: "invention group"] OR
[Abstract: effect]].

Additionally, we obtained 62 results from EBSCO Academic Search Premier for “TI kahoot AND AB
("serious game*" OR "academic achievement" OR "perform*" OR "education" OR "control group" OR
"experimental group" OR "treatment group" OR "invention group" OR effect)”. We obtained 2 results from
Sage journals for [Title kahoot] AND [[Abstract "serious game*"] OR [Abstract "academic achievement"] OR
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[Abstract "perform*"] OR [Abstract "education"] OR [Abstract "control group"] OR [Abstract "experimental
group"] OR [Abstract "treatment group"] OR [Abstract "invention group"] OR [Abstract effect]]. We obtained
2 results from Springer Nature for “Kahoot in title and control group as an exact phrase”. The search time
period of all the databases ranges from their initiation to August 4, 2021. 

We �nally included 24 results for the meta-analysis after removing the duplicated results, screening the
irrelevant results, excluding those ineligible, and deleting those without full texts or enough data
information (Figure 1). The inclusion and exclusion criteria are established based on researchers’ rich
experiences. 

We will include the studies in case if they (1) are closely related to the use of Kahoot! in education, (2) are
of higher quality based on The University of West England Framework for Critically Appraising Research
Articles (Moule et al., 2003), (3) can report full texts and enough quantitative data for the meta-analysis,
(4) are committed to the effect of Kahoot! on academic achievements and student performance, and (5)
are controlled randomized trials. We will exclude the studies in case they (1) are not devoted to the use of
Kahoot! in education but to its technological issues, (2) do not conduct the study based on control and
experimental groups, (3) are themselves review studies, or (4) are of lower quality based on The University
of West England Framework for Critically Appraising Research Articles (Moule et al., 2003).

Data extracting and literature coding

Two professors solicited and coded data from the included studies (Table 1). The data included author
names, publication years, participants’ numbers, means, and standard deviations across both
experimental and control groups. We coded a subgroup by dividing the �ndings into either academic
achievements or student performance. We extracted the data regarding the place of research and
grouped them into Asia, America, and Europe. Educational levels of the participants were also extracted
to examine their relationship with academic achievements and student performance. If two researchers
could not reach an agreement on any issue, a third reviewer would be invited to make a decision.
Generally, two researchers reached a satisfactory level of the inter-rater reliability (Kappa = 0.83).

Data analyses

We �rst tested the heterogeneity of outcomes of the included studies using I2, Heterogeneity statistics,
and values of z and p. The variance of the study outcomes will be considered unimportant if
0 ≦ I2 ≦ 40%, moderate if “30% ≦ I2 ≦ 60%”, substantial if “50% ≦ I2 ≦ 90%”, and considerable if
“75% ≦ I2 ≦ 100%” (Higgins & Green, 2021). A random-effect model will be adopted in the meta-analysis
if I2 ≧ 50%, and a �xed-effect model will be in use if I2 ≦ 50%.

We calculated effect sizes using standard mean differences (SMD), namely Cohen d. The formula to
calculate d is: d = (M1-M2)/SDpooled, where M1 refers to the mean of the experimental or intervention
group, while M2 refers to the mean of the control group. SDpooled indicates the value of standard
deviation across both experimental and control groups (Sedgwick & Marston, 2013). The effect size will
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be considered very small if d ≈ 0.1,  small if d ≈ 0.2, medium if d ≈ 0.5, large if d ≈ 0.8, very large if d
≈ 1.2, and huge if d ≈ 2 (Sawilowsky, 2009). 

We will test the publication bias and stability of the estimated results. We will test the publication bias of
the included studies using both Begg’s (Begg & Mazumdar, 1994) and Egger’s tests (Egger, Smith,
Schneider, & Minder, 1997). We will also test the stability of the estimated results using the program
sensitivity or in�uence analysis in Stata/MP 14.0.

Results
This section will present the tests of publication bias, sensitivity analysis, the heterogeneity tests, meta-
analyses of academic achievements and student performance, and the regression analyses.

Testing publication bias

We tested the publication bias of the selected literature by entering “metabias _ES _seES, by (Subgroup1)
graph (begg)”into Stata/MP 14.0 as the command. We then obtained a funnel plot (Figure 2). 

The results indicate the absence of the publication bias. As shown in Figure 2, the x-axis indicates the
standard errors of standardized mean differences. The y-axis refers to the standardized mean
differences. The middle line is the no-effect line, indicating that if an individual study crosses it, there will
be no signi�cant effect of this study on the publication bias. A dot refers to a speci�c study. The dots are
nearly symmetrically arranged along both sides of the middle line. It indicates the absence of the
publication bias. Begg’s tests indicate no presence of the publication bias in terms of both academic
achievement (z = 1.40, p = 0.161) and student performance (z = 1.37, p = 0.17). Egger’s tests also indicate
the absence of the publication bias of both academic achievement (z = 6.12, p = 0.062) and student
performance (z = 3.45, p = 0.266).

Testing sensitivity of the analysis

We entered “metaninf N M SD N0 M0 SD0, label (namevar=Author, yearvar=Year) random cohen” into
Stata/MP 14.0 to test sensitivity of the analysis. Then we obtained a plot (Figure 3), where the left
column shows both author names and publication years, and the right column shows the 95% con�dence
intervals including the lower and upper con�dence interval limits. The dots indicate the values of SMDs.

All the estimates of SMDs are located within the upper and lower con�dence interval limits given a
named study is omitted (Figure 3). This indicates that the meta-analytical estimates are stable.

Testing the heterogeneity

We used I2 and Heterogeneity statistics to determine either �xed-effect model or random-effect model
could be used to conduct the meta-analysis. The results indicate that the percentage of variance of the
heterogeneity of the estimates is statistically signi�cant rather than due to random errors in both
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academic achievement (Q = 165.21, I2 = 89.7%, z = 4.35, p < .01) and student performance (Q = 124.71, I2
= 91.2%, z = 4.33, p < .01). We, therefore, conducted the meta-analysis using the random-effect model.

Meta-analyses of academic achievements and student performance

We adopted the random-effect model to implement the meta-analysis by entering “metan N M SD N0 M0
SD0, label (namevar=Author, yearvar=Year) by (Subgroup1) random cohen” into Stata/MP 14.0. We then
obtained a forest plot (Figure 4), where the left column indicates the author names and publication years;
the right column indicates the standardized mean differences and 95% con�dence intervals; and the
middle column shows the forest plot. In the forest plot, the middle line is referred to as the no-effect line.
A box crossed by a line with a dot in the middle indicates an SMD and a 95% con�dence interval. The
diamonds at the bottom indicate the pooled results. If the line or the diamond crosses the no-effect line,
we will consider that there is no signi�cant effect regarding the differences between the experimental and
control groups.

 As shown in Figure 4, the diamonds of both academic achievements and student performance are
located to the right of the no-effect line without touching it. This indicates that both academic
achievements and student performance are signi�cantly higher in the experimental group than in the
control group. We, therefore, accept the research hypothesis that Kahoot!-based serious games could
signi�cantly improve academic achievements (d = 0.65, 95%CI = 0.36-0.94) and student performance (d =
0.99, 95%CI = 0.54-1.43).

The regression analyses

We test the effect of educational levels of participants on Kahoot!-assisted academic achievements and
student performance using a meta-regression analysis by entering into Stata/MP 14.0 the command
“metareg _ES EdL, wsse (_seES) bsest(reml)”. The meta-regression analysis shows no signi�cant
correlation between the educational level, academic achievement, and student performance (coe�cient =
.334, SE = .618, z = .54, p = .589, 95%CI = -.878-1.546). Therefore, we reject the research hypothesis that
the educational level of participants could predict Kahoot!-assisted academic achievements and student
performance.

We also determined the effect of countries or areas on both academic achievements and student
performance using a meta-regression analysis by entering the command “metareg _ES Countryarea, wsse
(_seES) bsest (reml)”. The result does not show signi�cant relationship between countries or areas,
academic achievements, and student performance (coe�cient = .324, SE = .522, z = .62, p = .534, 95%CI =
-.699-1.348). We thus reject the research hypothesis that the difference in countries or areas could predict
Kahoot!-assisted academic achievements and student performance.

Discussion
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It is reasonable to arrive at the conclusion that Kahoot!-based serious games could signi�cantly improve
student performance. Kahoot! allows students to answer questions in various forms such as quizzes,
multiple choices, polling, blank-�lling, or discussion. Students might answer questions through voices,
videos, or pictures. They could also attend the online classes assisted with Kahoot!. This brings about
great convenience for both teachers and students especially during this special pandemic time (Díaz-
Sainz et al., 2021). Due to its multiple functions, students and teachers do not need to attend the physical
classes that require close physical face-to-face contacts. They can sit at home to conveniently attend the
class at their will. This could doubtlessly encourage students to join the class actively and perform well.
Kahoot! could smoothen the learning process and enlarge students’ capacity of memory (Díaz-Sainz et
al., 2021), which might thus improve student performance. In Kahoot!-based serious games, teachers
often provided badges for students, which could motivate them and simulate their learning interest,
leading to better performance (Lister, 2015).

The rationales for students to obtain satisfactory academic achievements may be of variety in the
classes based on Kahoot!. The serious game provides gami�cation elements for students to play,
encouraging them to �nish learning task when playing games. Students feel fun in the gameplay and
attempt to obtain favorable results when playing. This de�nitely initiates them to complete learning goals
e�ciently and effectively. They could also join the gameplay anonymously, which may relax them and
improve their academic achievements. The open achievements on the large screen may inform that they
have numerous competitors in the gameplay. They are thus encouraged to learn and play actively to
obtain better academic achievements in the competitive and entertaining environments. Kahoot!-based
questions could improve students’ attention, motivation, and entertainment (Parra-Santos et al., 2018),
leading to improved academic achievements. Kahoot! could improve in-class interactions and
cooperation, and could thus exert a positive in�uence on student attitudes toward learning, performance,
and learning atmosphere, contributing to enhanced students’ academic achievements (Wang & Tahir,
2020). 

It is reasonable to conclude that educational levels could not predict Kahoot!-based academic
achievements and student performance. With the development of information science and technologies,
Kahoot!-based serious games have gained great popularity in education regardless of educational levels.
The primary use in pre-secondary schools has been extended to various levels of education such as
higher education and secondary levels. Learning technologies such as Kahoot! could be used to enhance
learning outcomes due to their interactions and collaboration features across educational levels (Zucker
& Fisch, 2019). Gami�cation elements provided by Kahoot! could promote learning success, improve
teaching e�ciency, and provide bene�ts for teachers and students at every educational level (Pertegal-
Felices et al., 2020). Gami�cation elements have been widely accepted and can improve learning
outcomes at all educational levels (Subhash & Cudney, 2018).

It is also reasonable to reveal that the difference in countries or areas could not predict Kahoot!-assisted
academic achievements and student performance. Kahoot! has received international attention and
obtained more than two billion players across over 200 countries and areas (Kahoot!, 2021). It has been



Page 11/20

proved bene�cial to education outcomes in many countries such as Turkey (Aras & Çiftçi, 2021), Spain
(Díez-Pascual & García Díaz, 2020), the United Arab Emirates (ElTahir et al., 2021), the UK (Holbrey, 2020),
Indonesia (Sartini, 2020), Singapore (Ignacio & Chen, 2020), and the USA (Sumanasekera et al., 2020).
Kahoot! may not have gained popularity in some countries due to the limitations to accessibility or socio-
economic issues. But this limitation does not indicate the signi�cant effect of countries or areas on
Kahoot!-based academic achievements and student performance.

Conclusion
This concluding section will summarize the major �ndings, the limitations, and future research directions.

Major �ndings

Major �ndings of this study are generally consistent with previous �ndings. It concludes that Kahoot!-
based serious games could signi�cantly improve academic achievements and student performance, that
the educational level of participants could not predict Kahoot!-assisted academic achievements and
student performance, and that the difference in countries or areas could not predict Kahoot!-assisted
academic achievements and student performance.

Limitations

Several limitations could be reported to this study. Firstly, the study cannot include all the quali�ed
studies because of limited library sources. Secondly, the study outcomes are heterogeneous, which may
have in�uenced the reliabilities of the pooled effect. Lastly, the study cannot include all the countries or
areas across the world, which may in�uence the reliability of the study.

Future research directions

Future research could expand to a wider scope of literature and examine studies in more countries or
areas. More components such as cognitive loads, satisfaction, or anxiety in Kahoot!-based serious games
could also be meta-analytically reviewed in the future.
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N Author Year Focus Country/

area

Level

1 Aras & Çiftçi 2021 Success and motivation levels
of nursing students

Turkey university

2 Chen & Yeh 2019 language learning
performances

Taiwan university

3 De Oliveira et al 2019 Dental students’ ability Brazil university

4 Díez-Pascual &
García Díaz

2020 Marks of chemistry academic
course

Spain university

5 ElTahir et al 2021 formative assessment test of
Arabic language grammar
course

The United
Arab
Emirates

university

6 Gokbulut 2020 e-learning scores Turkey university

7 Holbrey 2020 Engagement, retention, and
concentration

UK university

8 Ignacio & Chen 2020 Knowledge and simulation
performance

Singapore university

9 Kinder & Kurz 2018 Exam scores for nursing
students

USA university

10 Korkmaz & Öz 2021 reading scores of EFL Turkey university

11 Lee et al 2019 Exam and homework Taiwan secondary

12 Orhan Göksün &
Gürsoy

2019 Achievement and engagement Turkey university

13 Öz & Ordu 2021 Knowledge and skill
performance

Turkey university

14 Özüdoğru 2020 Satisfaction, cooperation, and
involvement

Turkey university

15 Quiroz et al 2021 English vocabulary score Chile secondary

16 Sartini 2020 Frequent number of vocabulary
correct Answers

Indonesia university

17 Shyr et al 2021 Mathematics scores and
intrinsic motivation

Taiwan secondary

18 Sumanasekera et al. 2020 Pharmacology and Medicinal
Chemistry scores

USA university

19 Swaminathan et al 2021 perceived competency India university

20 Tan & Goh 2020 academic vocabulary scores Malaysia university
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21 Tsihouridis et al 2018 performance Greece secondary

22 Turan & Meral 2018 Achievement and engagement Turkey secondary

23 Yuenyongviwat &
Bvonpanttarananon

2021 Essential Content in Medical
School Classes

Thailand university

24 Yürük 2020 Test results of EFL
pronunciation

Turkey university

 

Figures

Figure 1

A �owchart of the literature inclusion procedure
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Figure 2

A funnel plot of tests for the publication bias

Figure 3

A plot for the sensitivity analysis
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Figure 4

A forest plot of the meta-analyses


