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Applying Kahoot in Thai Language and Culture
Curriculum: Analysis of the Relationship among Online
Cognitive Failure, Flow Experience, Gameplay Anxiety

and Learning Performance

Jian-Hong Ye, Nitiwat Watthanapas, and Yu-Feng Wu

Abstract—The benefits of game-based learning have been
confirmed by many studies, and it has also been proven to be a
method that can bring meaningful learning to learners.
However, its application in Taiwan’s higher education stage is
still infrequent, and only few related studies. Therefore, this
study uses Kahoot with an interactive response system (IRS)
mechanism as one of the curriculum teaching tools. The
research adopted purposive sampling method. Participants
were students from two universities in northern Taiwan who
took Thai language and culture courses. The total nhumber of
valid participants was 103, including 25 males (29.8%) and 59
females (70.2%). This study was based on the theory of
cognitive learning of multimedia learning, and the design of
Kahoot’s game content. Based on the special CATLM and focus
influence model, six research hypotheses were proposed to build
a research model. The results showed that online cognitive
failure was negatively correlated with gameplay flow; online
cognitive failure was positively correlated with gameplay
anxiety; gameplay flow was positively correlated with learning
performance; gameplay anxiety was not correlated with
learning performance; anxiety does not necessarily affect the
effectiveness of game-based learning.

Index Terms—Game-based learning, instant response system,
internet cognitive failure, Kahoot, Thai language and culture.

. INTRODUCTION

With the advent of the digital age, it has become more
common to integrate technical tools into teaching. Technical
tools not only enable students to participate in learning, but
also make learning more diverse and interesting [1].
Advances in computer and multimedia technologies have
allowed educators to design and develop more meaningful
learning activities [2]. On the other hand, game-based
learning is considered one of the best practice in education.
Past research also supports game based learning, which is an
effective instrument for teachers in the classroom because it
employs students in reviewing content, critical thinking and
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problem solving [3].

Furthermore, related research indicated that meaningful
learning occurs when learners make conscious efforts in the
cognitive process of selecting, organizing, and integrating
existing knowledge and new information [4]. In contrast,
when comparing with traditional learning methods,
game-based learning is likely to be more fully address the
way young people learn today and make them more
successful in meaningful learning [5], [6]. Therefore, a good
applied educational game can create a meaningful learning
process for learners.

In traditional classrooms, teachers often ask students
questions during lectures and provide feedback based on
their personal responses, while instant response technology
enables teachers to speedily assess every student in the
classroom and find misunderstandings or perceptions that
need re-teaching [7]. In addition, the Instant Response
System (IRS) has been used to enhance students’ learning in
classroom activities [1], IRS can help assess students
understanding, vote for students to participate in knowledge
building, data collection, enhance classroom dynamics, and
improve the specificity of students’ overall learning
experience [8]. In line with this, Kahoot is an instant response
game system designed for interactive learning and can be
used by scholars of all ages [9]. Moreover, Kahoot has been
shown to improve learners’ achievement [1]. Therefore, this
study uses Kahoot as the teaching tool for this study.

How the human cognitive system interacts with gameplay
is a research topic worthy of discussion. For example, when
learners experience high-level online cognitive failures, they
may have poor learning feeling perception [10]. Therefore, in
recent years, the cognition of learners has paid much
attention to emotions. At the same time, the relationship
between students’ emotions and academic performance has
also been regarded as an important issue in education [11],
[12]. As always, research shows that when actively engaged
in learning, learners can bring positive learning results [13].
However, learners with high levels of anxiety will produce
negative learning experiences [14].

Using new learning education models for meaningful
activities in the virtual world, for a more meaningful activity
in a technology-rich world which allows educational games
to promote meaningful learning [15]. Related research
pointed out that in the multimedia learning process, it can be
regarded as the process of individuals acquiring knowledge
from information, and also for the learners to actively acquire
meaning and process information [16]. Meaningful learning
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includes cognitive processing, comprising constructing
connections between graphics and language [4]. Education
scholars suggest that when designing learning materials for
students, the use of multimedia learning principles can
promote deep learning, also called meaningful learning [17].
Among them, Cognitive-Affective Theory of Learning with
Media (CATLM) proposed by Moreno (2006) is widely used
to explain learners’ cognitive, emotional reactions and
changes in the multimedia learning process [18]. Thus, this
study proposes CATLM as an important theoretical
framework for this study.

Based on the above literature, this study believes that
online cognitive failure is one of the important factors
affecting game-based learning, and that learners’ Kahoot
gameplay flow and gameplay anxiety in Thai language and
culture courses are related to the performance of course
learning. Therefore, this research builds a research model
based on the framework of focus influence model; and
explores the relationship between online cognitive failure,
gameplay flow, gameplay anxiety, and learning performance.

Il. LITERATURE REVIEW

A. Online Cognitive Failure

Cognitive failure is often referred to as subjective
cognitive failure or subjective cognition because it is an
individual’s perception of their own cognitive function [19].
Cognitive failure is also known as the inability to
successfully perform tasks that people might do every day
[20]. This refers to changes in perception, memory, or
behavior and errors in simple tasks that can happen to almost
everyone [21]. Reports on cognitive failure may deepen our
understanding of how cognitive processes work in real life
[22]. People with cognitive failure tend to have difficulty in
focusing, are irritable, and are prone to errors in cognitive
tasks [23]. In addition, cognitive failure on the Internet has
been used as a performance explanatory variable for digital
learning tasks. It is clear that individuals with high levels of
failure on the Internet are easily attentive and error-prone
when they are online [24]. A study has indicated that Internet
cognitive failure is negatively related to learning affective
performance [25]. Therefore, this study uses online cognitive
failure to explore learners’ perception of Kahoot’s cognitive
failure in Thai language and culture courses, and analyzes the
relationship between online cognitive failure, gameplay flow
and gameplay anxiety. In this study, online cognitive failure
refers to learners who are prone to distraction and have lack
of concentration when watching online information.

B. Gameplay Flow

An optimal experience occurs when an individual is
engaged in an activity and feels focused, interesting, and
interested, this is known as flow experience [26]. The flow
experience also refers to a state of mind, which is
characterized by a concentration and concentration in fun
activities [27]. At the same time, flow experience reflects the
balance between the user’s skill and the challenge. When the
skill is better than the challenge, the user will feel bored, and
when the challenge is greater than the skill, the user will feel
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anxious, but if the skill and challenge are lower than the
perceived standard, users’ feel indifferent when valued [28].
When individuals are in a state of flow, they will feel high
cognitive efficiency, high participation, and a high level of
enjoyment [29]. At the same time, flow experience has a
positive impact on emotions and behaviors in digital learning
[30]. Therefore, this study uses online cognitive failure to
explore learners’ perception of Kahoot gameplay flow
applied to Thai language and culture courses, and analyzes
the relationship between gameplay flow and learning
performance. In this study, game flow refers to the state of
learner’s  concentration, immersion, dedication and
enjoyment when participating in answering questions in
Kahoot.

C. Gameplay Anxiety

Anxiety is a negative emotion that affects all aspects of
people’s daily lives [31]. Panic, nervousness, helplessness,
fear, distress, shame, inability to cope, sweating palms, tight
stomach, difficulty breathing and inattention when
individuals feel anxious [32]. Anxiety is an evolutionary
adaptive process commonly experienced in daily life [33] and
negative emotions, such as learning anxiety, may lead to poor
learning [34]. Related studies pointed out that the use of
situational English vocabulary games based on cognitive
complexity will increase students’ English anxiety [35].
Therefore, this study uses gameplay anxiety to explore
learners’ perception of Kahoot’s gameplay anxiety applied to
Thai language and culture courses, and analyzes the
relationship between gameplay anxiety, gameplay flow and
game progress performance. In this study, game anxiety
refers to the situation in which learners have concerns, fears,
or nervousness when participating in answering questions on
Kahoot.

D. Learning Performance

Knowledge growth of learners on specific learning topics
can be a predictive indicator of learning [36], making
academic performance as a change in learners’ cognition and
skills after receiving instruction [37]. One of the measures of
learning effectiveness is the learning performance of learners
[38]. Learning performance is often characterized by specific
content areas, which provides teachers with the scope and
sequence of developing knowledge and skills as students’
progress [39]. Therefore, this study explores the learning
effectiveness of Kahoot in Thai language and culture courses
in terms of learning performance. In this study, learning
performance refers to the progress of the learners’
performance in participating in game-based learning
activities.

I1l. RESEARCH HYPOTHESES

A. The Relationship between Online Cognitive Failure and

Gameplay Flow

Cognitive failure is often called subjective cognitive
failure or subjective cognition because it is an individual’s
perception of one’s own cognitive function [19]. Cognitive
failure may equally well reflect a decline in the efficiency of
the perceived level of selective attention and a decline in the
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deployment of cognitive resources [40]. In addition, the flow
experience is the overall experience that occurs when one
goes all out [41]. Moreover, flow experience enables
participants to focus and ignore irrelevant thoughts [42]. For
example, when online users are completely immersed in
online activities, they will experience the flow experience
[43]. Therefore, when users experience cognitive failure,
they will not be able to produce a good flow experience. In
addition, related research further points out that Internet

cognitive failure is negatively related to flow experience [10].

In summary, this study uses online cognitive failure to
explore the relationship between participants’ gameplay flow
in the context of Kahoot games. Thus, the hypothesis is as
follow:

H1: Online cognitive failure is negatively related to
gameplay flow.

B. The Relationship between Online Cognitive Failure and

Gameplay Anxiety

Cogpnitive ability is also considered to be one of the most
vital reasons in examining individual performance in
dynamic learning structures [44]. Therefore, when cognitive
failure occurs, individuals will be unable to successfully
perform tasks that people may do every day [20]. Increased
anxiety is usually associated with decreased cognitive
function [45] and at the same time, a study has pointed out
that cognitive failure is positively related to anxiety
perception [46]. Another study has indicated that individuals’
attention problems are related to anxiety [47]. In addition,
some studies have confirmed that Internet cognitive failure is
positively correlated with cognitive anxiety [10]. Therefore,
according to the above literature this study uses online
cognitive failure to explore the relationship between

participants’ gameplay anxiety in the context of Kahoot game.

Thus, the hypothesis is as follow:
H2: Online cognitive failure is positively correlated with
gameplay anxiety.

C. The Relationship between Gameplay Flow and
Learning Performance

Flow is the state of complete absorption and concentration
of an activity by the student as it enhances the learning
experience [48]. Studies have shown that flow experience has
a positive impact on memory and understanding [26], so
when learners are actively engaged in learning, they can
positively affect learning outcomes [13]. Therefore, the flow
experience can also have a positive impact on learning
outcomes [49], and if learners are engaged in educational
games, they will have a positive impact on learning [50]. At
the same time, related studies showed that flow experience
and learning performance are positively correlated [10], [51].
Therefore, according to the above literature, this study uses
gameplay flow to explore the relationship between
participants and their learning performance. Thus, the
hypothesis is as follow:

H3: Gameplay flow is positively correlated with learning
performance.

D. Relationship between Gameplay Anxiety and Learning
Performance

The ability will decline if an individual has high sense of
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individuality or high pressure in teaching [52]. Previous
studies have found that anxiety and its debilitating
consequences have a destructive effect on learning [53],
while high levels of anxiety have been shown to negatively
affect the learning experience of college students [14]. For
example, in the field of mathematics, mathematical anxiety
may reduce future mathematical performance [54], it can be
seen that learning anxiety has a negative impact on academic
performance [55]. Thus, reducing learner anxiety perception
is crucial for learners [56]. In addition, research indicated that
in interactive competitions, anxiety is also considered a
negative emotional state, but may help promote or weaken
personal performance in the competition [57]. Therefore,
according to the above literature, this study uses gameplay
anxiety to explore the relationship between participants and
learning performance. Thus, the hypothesis is as follow:

H4: Gameplay anxiety is negatively correlated with
learning performance.

IV. RESEARCH DESIGN

A. Research Model

CATLM focuses on cognitive and emotional processes in
multimedia learning [58]. CATLM pointed out that by
adding interesting materials, it will motivate learners to
invest their energy in learning the topic. Although adding
details can enhance the interest, it may cause learners to
invest more cognitive resources [59]. In addition, an
attention-to-affect model is used to explain how inattention
affects related variables [60], [61]. Such as being unable to
integrate the learner into the game learning context or
increasing anxiety perception, etc. Therefore, this study
compiles relevant literature on online cognitive failure,
gameplay flow, gameplay anxiety, and learning performance.
Based on the CATLM theory, four research hypotheses are
proposed to construct the following research model. As seen
in Fig. 1.

Gameplay

s ._ flow

S N N

H1 ~ ~ H3
/

Online
. / Leaming
cognitive A . |
- . performance |
failure /
/
~ H4
Gameplay

anxiety

Fig. 1. Research model.

B. Teaching Tool

Kahoot is a real-time platform for game-based learning
and a free foundational evaluation tool that is now commonly
used in education [62], while Kahoot is essentially
entertaining, it is a web software used in the field of
education. It allows teachers and curriculum designers to
integrate teaching content through quiz-like games [63].
Therefore, using Kahoot for games, both teachers and
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learners can engage in student-centered substantive
discussions [64]. As can be seen from the above, Kahoot is a
good teaching aid, so this study uses Kahoot as the course
teaching tool for this study.

Accordingly, CATLM, affective factors can facilitate
learning by inspiring learners to devote more resources while
learning. In line with this, emotional factors have an indirect
effect on learning by increasing or decreasing motivation,
which in turn affects cognitive participation [59]. From the
perspective of CATLM, when an individual’s visual
cognition is overloaded, that is, failure to create meaningful
learning processes [18]. Therefore, according to the
assumption of CATLM, the cognitive principles of
instructional design can be derived [65]. This research is
based on the CATLM theory to design game content for Thai
language and culture courses. The game design and game
topics for the following nine themes includes Thai language
and character development, historical and political
background, geographic and economic development,
Buddhism and religious rituals, royal family, life and
important festivals, folk customs, food culture and Thai
current affairs issues which can be seen in Fig. 2 and Fig. 3.
For example, the title of the game is: Thailand International
Airport Suvarnabhumi Airport. What does Suvarnabhumi
mean? “Land of Freedom”, “Golden Land”, “Sacred Land”,
“Beautiful Land”; Which one of the ending words should be
used by males? “asu”; “asu”; asy” etc.

99,

Y.
EATI

& Y

“ZE" - ERE?

Fig. 3. Thai language and culture topics for Kahoot games.

C. Teaching Procedures

This study used purposive sampling method to conduct a
quasi-experimental design teaching experiment for a national
university and a national science and technology university in
Taipei. Participants were students who partake Thai language
and culture classes. A total of 8 weeks (10th to 18th week) of
teaching experiments. Participants were asked to play for 15
minutes to review the content of the course of the previous
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week. Participants were asked to fill out the questionnaire on
the 8™ week.

D. Research Participants

There were 103 participants in this study, after deletion of
19 invalid data, 84 valid data were analyzed, with an effective
recovery rate of 81.6%. A total of 25 males (29.8%), 59
females (70.2%), national university 45 (53.6%) and 39
students from a national science and technology university
(46.4%). The average age of the participants were 20.26
years (standard deviation is 1.622 years).

E. Measurement

The questionnaire scale for this study was translated and
revised from related studies, and verified by two experts and
scholars in the field of education. The questionnaire adopts
the 5-point Likert scale (1 to 5 indicates very disagree to
strongly agree) as the evaluation criteria.

1) Online cogpnitive failure

Cognitive failure of the Internet has resulted in a decrease
in the efficiency of selective attention perception and a
weakening of cognitive resource capabilities [23]. Based on
the above concepts, this study adapted Hong, Hwang, Liu,
Ho, and Chen (2014) Online Cognitive Failure Scale [40] to
measure learners’ perception of cognitive failure of online
information.

2) Gameplay flow experience

Flow is a mental state in which an individual is immersed
in an activity [66]. Based on the above concepts, this study
adapted the flow experience scale [10] proposed by Hong et
al. (2016) to measure learners’ perception of Kahoot game
investment situation.

3) Gameplay anxiety

Studies have shown that anxiety can produce
psychological reactions such as panic, nervousness, fear,
inability to cope and lack of concentration [32]. Based on the
above concepts, this study adapted the anxiety scale [67]
proposed by Hong, Lin, Hwang, Tai, and Kuo (2015) to
measure the perception of gameplay anxiety of learners
during the course review (learning) through Kahoot.

4) Learning performance

The study test content of this study includes Thai language
and script development, historical and political background,
geography and economic development, Buddhism and
religious rituals, royal family, life and important festivals,
folk customs, food culture and Thai current affairs issues, etc.
The final exam quiz consisted of 50 questions each. The
second study test was conducted by two experts with
expertise in Thai language or Thai culture.

V. DATA ANALYSIS

A. Item Analysis

Scholars suggest that the internal validity can be confirmed
by factor loading (FL), and the test value should be higher
than .50 [68], [69]; The items of this study was that the online
cognitive failure was deleted from 7 to 6 questions, the
gameplay flow was deleted from 9 to 7 questions, and the
gameplay anxiety was deleted from 10 to 8 questions.
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This study uses the measurement of the external validity of
the items to determine the interpretation range of the study
[70], and Table 11 shows that the t value is higher than 21.022
(p *** <0.001), which clearly shows that all the retained
questions have good external validity [71].

B. Construct Reliability and Validity Analysis

Reliability: Taber (2017) suggested that Cronbach’s «
should be higher than .70 [72], while Hair et al. (2010)
suggested that the CR value should exceed .70 [68], and the
Cronbach’s a value in this study was between .934 and .964,
CR values range from .916 to .956. Convergence validity:
Hair et al. (2010) pointed out that the factor loading (FL)
value should be higher than .50 [68], and the FL value of
online cognitive failure in this study was between .811
t0.920. The FL value of the gameplay flow was between .687
and .877, and the FL value of gameplay anxiety is
between .752 and .935 which is shown in Table II. Hair,
Ringle, and Sarstedt (2011) suggested that the average
variance extracted (AVE value must be greater than .50 [73],
and the AVE values of each construct in this study ranged
from .611 to .782, as shown in Table I.

Construct discriminative validity analysis: Carter (2016)
indicated that the AVE root value of each construct is greater
than the Pearson correlation coefficient value of other
construct, which means that the construct has discriminative
construct validity [74]. Test results showed that all construct
has discriminative construct validity, which can be seen in
Table II.

TABLE I: ITEM ANALYSIS OF RELIABILITY AND VALIDITY

Items M SD FL  tvalue
Gameplay anxiety
M=2.885 » SD=.715 » Cronbach’s =964 > CR=.946 - AVE=.689
1. In this game, | am worried that | make 2.50 1.000 .935 22.913
mistake in the game.
2. In this game, | get nervous and forget the 2.79 1.088 .869
23.067
answer that | know.
3. In this game | get worried that others are  2.63 1.128 .827
21.382
better than me.
4. In this game | worry about not being able 2.71 1.093 .752 22.762
to cope easily.
5. | get distracted in the game and it affects 2.83 1.149 .836 22.591
my performance.
6. In this game, I get distracted and can’t 2.61 1.109 .793 21.551
think of the answer.
7. In this game, people often pay attentionto  2.45 1.036 .777 22.127
the performance of others and do not pay
attention.
8. In this game, | was flustered to answer this  2.39 1.030 .838 21.294
question.

TABLE Il: CONSTRUCT DISCRIMINATIVE VALIDITY ANALYSIS

Items M SD FL  tvalue

Online cognitive failure

M=2.042 > SD=.747 > Cronbach’s 0=.943 - CR=.956 > AVE=.782

1. I often read the wrong message so I haveto  1.89 .830  .899  21.022
read it repeatedly to understand the correct
meaning.

2. The messages | read often have to be 2.07 .833 .879 22.795
re-read repeatedly to understand their
meaning.

3. When | browse the screen, | often cannot 1.94 .833 920 21.223
find the information | need.

4. If there is too much information on the 2.18 .880 .892 22.682
screen, | cannot find the information |
need.

5. | often forget that | posted messages there.  2.10 .801  .900 23.977

6. | often forget what | have posted. 207 902 811 21.041

Gameplay flow

M=4.138 » SD=.605 > Cronbach’s 0=.934 > CR=.916 - AVE=.611

1. During game based-learning, I don’tknow 4.15 .709  .850 53.898
what | want to do, but I still do it.

2. After game-based learning, | was a bit 4.04 702 .687 52.696
unable to return to my mind (I still thought
about the game after the event).

3. During the game-based learning process, | 4.18 .643 774 59.556
was fully focused and didn’t pay attention
to what happened around me.

4. In the process of game-based learning, | 4.20 .741 692 51.986
can continuously overcome difficulties and
continue to invest.

5. After game-based learning was over, | 433 .658 .877 60.013
couldn't play anymore, and | found that |
was a bit lost.

6. During game-based learning, | 3.99 799 715 45.746
experienced the realm of selflessness.

7. During the game-based learning process, | 4.08 .748  .851 50.045

was so attentive that I didn’t feel anything
when time passed.
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Construct 1 2 3 4
1. Online cognitive failure (.884)
2. Gameplay flow -.374 (.781)
3. Gameplay anxiety .130 -.184 (.830)
4. Learning performance -.285 485 -.742 1)
VI. RESULTS

A. Analysis of Learning Performance

The results of the analysis of learning performance showed
that the average number was 6.167 points, the standard
deviation was 9.433 points, and the median was 3.375 points,
as shown in Table Ill. The learners’ final exam scores were
also significantly higher than the midterm exams, shown in
Table IV.

TABLE Ill: ANALYSIS OF LEARNING PERFORMANCE

Construct M SD Med.

Learning performance 6.167 9.433 3.375

TABLE IV: ANALYSIS OF LEARNING PERFORMANCE

Construct N M SD t Comparison d

84 93.036 16.964 5.725*** 2>1 .264
84 88.723 15.675

1.Mid-term exam
2.Final Exam

B. Research Model Verification

The research analysis results in Fig. 4 showed that: online
cognitive failure is negatively correlated with gameplay flow
(8 = -.460 *** t = -3.358); online cognitive failure is
positively correlated with gameplay anxiety (5 =.600 ***, t =
8.270); gameplay flow was positively correlated with
learning performance (8 = .479 ***, t = 3.553); gameplay
anxiety was not correlated with learning performance (8 =
-.068, t =-. 979).

The explanatory power of online cognitive failure on
gameplay flow is 21.2%, and f2 was .269; the explanatory
power of online cognitive failure on gameplay anxiety is 36%,
and f2 was .53.6; The explanatory power of learning
performance was 24.9%, and f2 was .714.
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Fig. 4. Model verification model.

C. Indirect Effects Analysis

A study of game-based learning by Hong et al. (2016)
showed that online cognitive failure was indirectly
negatively related to game progress [10], and indirect effect
analysis results showed that online cognitive failure was
indirectly negatively related to learning performance (4 =
-.269 **) shown in Table V, which was consistent with the
findings of (Hong et al. 2016).

TABLE V: INDIRECT EFFECTS ANALYSIS

Construct Online cognitive failure
B Cl
Learning performance -.269** [-.410, -.094]

p** < .01

VII. RESEARCH DISCUSSION

A. Negative Correlation between Online Cognitive Failure
and Gameplay Flow

The flow experience mentioned by Yoshida et al. (2014) is
the overall experience that occurs when one goes all out [41].
In addition, Chang et al. (2017) flow experience allows
participants to focus and ignore irrelevant thoughts [42],
while Van Noort et al. (2012) pointed out that when online
users are completely immersed in online activities, they will
experience the flow experience [43]. However, Jessen et al.
(2014) stated that cognitive failure is called subjective
cognitive failure or subjective cognition, and it refers to
people’s perception of their own cognitive functions [19]. On
the other hand, Hong et al. (2014) stated that cognitive failure
may equally well reflect the decline in the efficiency of the
perceptual level of selective attention and the decline in the
deployment of cognitive resources [40]. Therefore, when
users experience cognitive failure, they will not be able to
produce a good flow experience. Moreover, the research by
Hong et al. (2016) further pointed out that Internet cognitive
failure is negatively related to flow experience [10]. It can be
seen that when learners have a high level of network
cognition failure, they cannot enter the gameplay flow state.
The analysis results of this study showed that online
cognition failure has a negative correlation with gameplay
flow.

B. Online Cognitive Failure is Positively Correlated with
Gameplay Anxiety

Laughery et al. (2006) believe that cognitive ability is one
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of the most vital indicator in examining individual
performance in dynamic learning structures [44]. Therefore,
Jose and George (2017) believe that when individuals
experience cognitive failure, they will be unable to
successfully perform tasks that people may do every day [20].
Meissel and Salthouse (2016) point out that increased anxiety
is often associated with decreased cognitive function [45]. At
the same time, Matthews and Wells (1988) showed that
cognitive failure and anxiety perception are positively related
[46], while Kendall and Pimental (2003) research also
showed that the individual’s concentration problem is related
to anxiety [47]. In addition, research by Hong et al. (2016)
also confirmed that Internet cognitive failure is positively
correlated with cognitive anxiety [10]. It can be seen from the
above that when learners have a high level of online
cognition failure, they will also have a higher perception of
gameplay anxiety. The analysis results of this study showed
that online cognition failure was positively correlated with
gameplay anxiety.

C. Positive Relationship between Gameplay Flow and

Learning Performance

Buil et al. (2019) stated that the flow experience is a state
where students fully absorb and concentrate on an activity
because it enhances the learning experience [48], while
research by Erhel and Jamet (2019) showed that flow
experience has a positive impact on memory and
understanding [26]. In line with this, Su (2017) stated that
when learners are actively engaged in learning, they will
positively affect learning outcomes [13]. Therefore, Ho and
Kuo (2010) pointed out that the flow experience can also
have a positive impact on learning outcomes [49], and that
learners will have a positive impact on learning if they are
engaged in educational games [50]. At the same time, studies
by Hong et al. (2016) and Hong et al. (2017) have shown that
flow experience was positively related to learning
performance [10], [51]. In summary, when the learner enters
a state of flow, it will bring better results to the learning
outcomes, and the analysis results of this study showed that
gameplay flow was positively related to learning
performance.

D. No Correlation between Gameplay Anxiety and
Learning Performance

A study by Vitasari et al. (2010) showed that high levels of
anxiety have shown a negative impact on the learning
experience of college students [14], and it can be seen that
learning anxiety has a negative impact on academic
performance [55]. However, the analysis results of this study
showed that there was no correlation between gameplay
anxiety and learning performance. This may allow
explanations from studies on other different points. For
example, Hanin (2000) pointed out that in an interactive
competition, anxiety is considered to be a negative emotional
state, but may help promote personal performance in the
competition [57]. In addition, some studies have pointed out
that moderate anxiety perception can improve individual
alertness and help focus their attention, thereby promoting
complex cognitive functions [75]. In addition, studies in
foreign language studies have shown that there was no
significant relationship between student anxiety and
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academic performance in English Medium Instruction (EMI)
courses [76]. Other study by Chanda and Guha (2018) have
further shown [77] that no level of learning anxiety (i.e. low,
medium and high) has a significant effect on the means of
student learning ability. It is clear that anxiety in games does
not necessarily cause negative learning outcomes. However,
Abdous (2019) still suggests that learners’ anxiety perception
should be reduced [56].

VIIl. CONCLUSION AND IMPLICATIONS

A. Conclusion

Previous studies showed that game-based learning is likely
to more fully address the way young people learn today and
make them more successful in meaningful learning [5], [6].
However, in Taiwan’s higher education stage, the application
of game-based learning is infrequent. Therefore, this study
used Kahoot as a teaching tool in Thai language and culture
curriculum and put forward six research hypotheses, and
constructed a research model. This study showed that online
cognitive failure was negatively correlated with gaming flow,
online cognitive failure was positively correlated with
gameplay anxiety, gaming flow was positively correlated
with learning performance, and gameplay anxiety was not
correlated with learning performance.

In addition, study showed that Kahoot can promote
learners to achieve better learning achievements [1], and this
study also confirms this part. After using the Kahoot course
review tool, participants in this study improved their learning
performance. The average improvement was 6.167 points
(SD = 9.433), In addition, studies have shown that learning
games require certain qualities that meet learning outcomes
and learner engagement [78]. In this study, participants also
had a high level of game flow when performing Kahoot
answering activities (M = 4.138, SD = .605) which was
consistent with the argument that learners bring meaningful
learning with game-based learning.

Furthermore, a research has indicated that a multimedia
environment can decrease student anxiety and offer a fewer
stressful learning environment [79], and this study echoes the
results of that research. Teaching experiment results in this
study showed that gameplay anxiety’s average perception
was lower than the median (M = 2.885, SD = .715).

B. Implications

There are several disadvantages in traditional teaching
methods. For example, during the first 10 to 20 minutes of the
lesson until the last few minutes of the lesson, students’ range
of attention will continue to decline [80]. Therefore, making
good use of educational games to assist teaching will help
learners maintain their learning focus. Moreover, this study
showed that when learners have a high level of gaming flow
experience, it will bring better performance. Therefore, this
study suggests that university teachers can use educational
games with IRS characteristics as a teaching tool.

In addition, studies by Laing, Burns, and Baetu (2019)
pointed out that higher-order cognitive abilities may reduce
the impact of anxiety on learning [81], so this research also
suggests that educators can teach learners how to be good in
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the process of game-based teaching, using cognitive
strategies to reduce gameplay anxiety during the learning
process. At the same time, Ardasheva, Carbonneau, Roo, and
Wang (2018) also proposed that prior knowledge can reduce
the negative relationship between anxiety and learning [82].
It can be inferred that when learners are more familiar with
the learning content of the previous week, the less gameplay
anxiety is generated when reviewing the course content with
Kahoot. Therefore, it is also important for learners to
effectively memaorize the learning content of each week. Thus,
teachers can provide adaptable memory strategies according
to the characteristics of different learners to promote learners
to obtain higher levels of learning effects.

C. Implications for Future Studies

Adopting an innovative gamified digital quiz app can
effectively assess student achievement, especially formative
assessments used after completing each topic [83]. However,
the game results of the participants were not collected in this
study, so this part cannot be analyzed. Therefore, in the future
research, learners’ previous performances can be collected
for analysis with cognitive and affective performance, and
time series analysis can also be performed to understand
learners’ learning situations at different learning times.

The subjective perception of cognitive decline is related to
basic personality traits, which may partially reflect the
processes associated with these traits [84], and personality
traits were not used as a research change. Therefore, it is
suggested that in future research, different personality traits
can be used as independent variables in the research to
understand the influence on cognitive variables. Sustained
willingness has become an important research topic in the
field of information systems research, and persistent
intention of information systems describes the users’
intention to decide to continue using a particular information
system [85]. Accordingly, learners’ intention to continue use
Kahoot games as learning tools is an important topic for
discussion. However, the variable of continuance intention to
play has not been considered in this study, so this part can
also be discussed in subsequent studies.

Research on learning and education is increasingly being
influenced by embodied cognitive theories [86]. Embodied
learning through games receive increasing attention in
educational research. The dynamic stimulation of the limbs is
believed to stimulate the brain and cognition, thereby
strengthening learners’ memory, performance, and learning
retention. Therefore, in the follow-up studies, the effects on
language and cultural courses can also be explored through
embodied learning. In addition, the effects of games with
embodied learning features and games without embodied
learning features can be compared, so that there is a better
understanding in the characteristics of different games.
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