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A B S T R A C T

This paper presents the role of cognitive flexibility in predicting 21st century skills among esports players. Based 
on survey data collected from 591 players of esports games selected from among the ten most widely played by 
worldwide, the study explores how cognitive flexibility relates to key competencies such as digital literacy, 
innovation, leadership, and career consciousness. The research is guided by two research questions: (1) To what 
extent does cognitive flexibility predict 21st century skill development in esports players? and (2) Does the frequency of 
gaming influence this prediction? The results indicate that cognitive flexibility is a significant predictor of infor
mation technology literacy, entrepreneurial thinking, and leadership, particularly among those with higher 
weekly gaming frequency. However, no meaningful association was found between cognitive flexibility and 
critical thinking/problem-solving skills, suggesting that team-based gameplay dynamics may limit individual- 
level cognitive reflection. The findings highlight esports as a potent environment for developing transferable 
competencies and emphasize the importance of cognitive flexibility as both an outcome and enabler of skill 
acquisition in digital contexts. An integrative framework is proposed for understanding how gameplay experi
ences translate into real-world readiness. Future research should focus on designing targeted interventions to 
enhance cognitive flexibility within competitive gaming settings.

1. Introduction

In recent years, video games, which have become particularly pop
ular among young people and emerging adults [1] have led to the 
emergence of the concept of esports; a professional and competitive 
gaming environment where teams or individuals compete against each 
other through a video game [2]. With the increasing popularity of 
esports, organizations featuring live sports competitions and commen
tary are being held under the sponsorship of major companies. These 
events are watched by a large audience both at the venue and through 
online streaming platforms such as Twitch and YouTube [3]. This shows 
that esports is distinct from traditional sports because it is closely linked 
to information and communication technologies. Extending beyond its 
technological infrastructure, esports offers a distinctive context for 
exploring diverse psychological and cognitive constructs. Previous 
studies focused on the cognitive demands of competitive gaming, 
revealing associations with enhanced attentional control [4], rapid 
decision-making [5], and problem-solving [6]. In parallel, the inher
ently social and collaborative nature of many esports titles facilitates the 

development of interpersonal skills, team coordination, and strategic 
communication, distinguishing esports as a fertile ground for investi
gating human performance in digital competitive contexts [7,8]. 
Furthermore, esports activities are connected to daily life and serve as 
preparation for real-world experiences. This contributes to the devel
opment of socialization, collaboration and leadership skills [1].

It should be emphasized once again that video games are not just for 
entertainment but also contribute to the development of various skills in 
players. video games highlight players’ socialization, communication, 
and collaboration skills [9]. In particular, multiplayer online games 
allow individuals to socialize and interact in real time with thousands of 
other players [10]. These games require individuals to integrate, 
analyze, evaluate information, and engage in critical thinking and 
problem-solving, thereby helping players acquire 21st century skills that 
can be transferred to real-life situations [11,12]. In accordance video 
games games promote skills closely aligned with 21st century compe
tencies, examining how esports environments activate specific cognitive 
processes has become an important focus of contemporary research.

While previous studies have demonstrated that esports can enhance 
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various mental competencies, they often lack clarity on the specific 
cognitive or psychological mechanisms involved and how these 
contribute to broader competencies such as 21st century skills. 
Addressing this gap, the present study highlights cognitive flexibility as 
a key mechanism, offering a novel framework that integrates cognitive 
psychology with esports. This study is expected to provide critical in
sights into how cognitive flexibility contributes to the development of 
essential life skills. Moreover, the growing importance of such skills is 
not limited to the context of esports; it is also reinforced by rapid 
technological advancements and shifting societal expectations in the 
digital age.

The rapid development of technology not only changes and trans
forms individual habits but also impacts social structures [13]. 
Contemporary societies are defined as “knowledge societies” [14]. These 
changes necessitate that individuals possess various attributes. Espe
cially in developed countries, individuals are expected to have flexible 
thinking, interpersonal communication, and technological skills [15]. 
Today, there is a growing need for individuals who can generate new 
ideas and information and possess technology usage skills, highlighting 
the necessity for individuals to enhance their knowledge and skills to 
succeed [16,17]. In these developments, skills such as information 
technology, collaboration, communication, social responsibility, crea
tivity, innovation, critical thinking, and problem-solving are of vital 
importance in the fast and continuously changing world of the 21st 
century. These skills enable individuals to cope with complex and un
certain situations, develop new ideas, and produce effective solutions. 
The literature identifies various skills that individuals must possess to 
succeed in life as “21st Century Skills” [18]. Recent studies suggests that 
esports serves as an effective context for the development of core 21st 
century skills, particularly collaboration [19–21], problem-solving [22], 
and creative thinking. Several studies have demonstrated that the dy
namic and cognitively demanding nature of competitive gaming envi
ronments fosters teamwork and communication skills through sustained 
cooperative engagement [23]. Additionally, the requirement to devise 
novel strategies, adapt to unpredictable in-game situations, and 
approach challenges from multiple perspectives highlights the role of 
esports in enhancing creative thinking abilities [24]. The fast-paced, 
complex decision-making processes that characterize esports gameplay 
also promote flexible problem-solving and innovation, reinforcing the 
idea that such digital environments can facilitate the acquisition of 
transferable cognitive and social competencies relevant to contempo
rary academic and professional domains.

Cognitive flexibility is defined as an individual’s ability to restruc
ture knowledge in an adaptable manner according to changing condi
tions [25]. In the 21st century, individuals are expected to question 
problems and evaluate events from different perspectives in response to 
changing circumstances. The “cognitive” aspect of cognitive flexibility 
refers to the retrieval of prior knowledge from memory during the 
acquisition of information, while “flexibility” refers to the ability to 
apply this knowledge flexibly in diverse situations [26]. Thus, cognitive 
flexibility is considered to play a significant role in the development of 
such skills. In this context, cognitive flexibility is an important attribute 
that helps individuals perform multiple tasks and find new, adaptable 
solutions to changing demands [27]. The ability to modify previous 
beliefs or habits in line with objectives indicates cognitive flexibility. 
Difficulties in changing habits and beliefs may stem from a lack of 
cognitive flexibility or responsiveness. Individuals who are not cogni
tively flexible often struggle when activities or processes change and fail 
to adapt to new situations. In summary, cognitive flexibility can be 
defined as the ability to devise the most suitable solutions to changing 
circumstances and problems while adapting to new situations. Given its 
role in adapting to dynamic and complex environments, cognitive 
flexibility becomes particularly relevant in performance domains such 
as esports.

Therefore, the cognitive skills and levels of flexibility of esports 
athletes are critically important. With the recent increase in the 

popularity of esports, which encompasses the struggle of strategy, re
flexes, and intelligence in a virtual world, athletes are expected to 
possess a significant hand-eye-brain coordination similar to that 
required in sports such as football, basketball, and tennis [28]. More
over, considering that players need to rapidly adapt to the constantly 
changing conditions within the game and find solutions to immediate 
problems, it is believed that high cognitive abilities and the maintenance 
of elevated levels of flexibility will be decisive factors in sustaining their 
success. Additionally, esports provide an environment that contributes 
to the development of 21st century skills such as critical thinking, 
problem-solving, and collaboration, thereby enabling an effective 
transfer of these skills from the virtual world to real-life applications.

In conclusion, investigating the effects of cognitive flexibility levels 
of esports athletes on the skills necessary for the 21st century, often 
referred to as the information technology age, is becoming increasingly 
important in today’s dynamic world. As a result of rapid changes and 
transformations occurring on a global scale, societies aim to cultivate 
individuals with competencies known as 21st century skills to play an 
active role on the global stage [13]. Individuals must be proficient in 
areas such as technology use, collaborative work, effective communi
cation, digital literacy, problem-solving, and critical thinking [29,30]. 
These skills are defined as 21st century skills and play a critical role in 
enabling individuals to achieve success. As a dynamic and interactive 
domain, esports offer a rich environment for the development of 21st 
century skills such as particularly critical thinking, adaptability, team
work, collaboration, and rapid problem-solving—by engaging in
dividuals in fast-paced decision-making and complex strategic 
interactions.

Although existing studies have emphasized the benefits of gaming for 
social and cognitive development, research specifically addressing the 
relationship between esports and 21st century skills remains scarce. 
Previous studies focusing on esports have predominantly highlighted 
positive outcomes such as improved decision-making [5,31], faster re
action times [32–34], and enhanced cognitive control [35]. Despite the 
growing academic interest in esports and cognitive performance, an 
integrated understanding of how cognitive flexibility contributes to the 
development of 21st century skills within this context is noticeably 
lacking in the literature. In particular, there is a lack of empirical 
research that systematically examines the intersection of cognitive 
flexibility, esports participation, and 21st century competencies within a 
unified framework. These observations point to the importance of 
investigating how cognitive flexibility, may serve as bridges between 
esports participation and real-world skill acquisition.

While the existing literature offers preliminary insights into the po
tential of esports to foster various 21st century skills, a substantial gap 
remains in understanding the specific cognitive mechanisms underlying 
this development. In particular, there is a lack of empirical research 
directly examining how cognitive flexibility relates to the acquisition of 
core 21st century competencies such as critical thinking, collaboration, 
and problem-solving within esports contexts. Although prior studies 
have emphasized the benefits of gaming on social and cognitive devel
opment, they often fall short of integrating these constructs into a uni
fied explanatory framework. Therefore, this study aims to address this 
gap by empirically investigating the predictive role of cognitive flexi
bility in the development of 21st century skills among esports athletes, 
thereby offering a novel contribution to the emerging discourse at the 
intersection of digital performance, cognition, and real-world skill 
transfer.

This study explores the extent to which cognitive flexibility predicts 
the development of 21st century competencies within the distinctive 
performance context of esports. In recent years, esports has emerged as a 
prominent platform where individuals cultivate critical thinking, 
problem-solving, and collaborative skills, which are widely recognized 
as fundamental components of the 21st century skillset and are actively 
practiced in competitive gaming environments. Previous studies in this 
field provides compelling evidence for the contribution of esports 
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participation to the enhancement of these competencies [36–39]. 
Against this backdrop, the present study poses the following research 
questions (RQ):

RQ 1: To what extent does cognitive flexibility influence the acquisition 
and development of 21st century skills among esports athletes?

RQ 2: To what extent does gaming frequency affect the prediction of 21st 
century skill development by cognitive flexibility among esports athletes?

By conceptualizing cognitive flexibility as a central cognitive pre
dictor, this study introduces an integrative framework that elucidates 
how sports may support the transfer of domain-specific experiences into 
broader real-life competencies, thereby addressing a critical gap in the 
literature at the intersection of esports, adaptive cognition, and future- 
oriented skills development.

2. Methods

2.1. Theoretical Framework

In this study, cognitive flexibility was determined as a predictor of 
21st century skills, based on the premise that multifaceted competencies 
such as critical thinking, problem solving, creativity, collaboration, self- 
management, and digital literacy are closely associated with key com
ponents of cognitive flexibility, including adaptability to changing 
conditions, the generation of alternative solutions, and the evaluation of 
multiple perspectives.

2.2. Data Collection

The data were collected through online surveys distributed across 
online gaming communities. The player group in this study consists of 
individuals who actively participate in e-sports games that are associ
ated with different cognitive and social skill areas and stand out in the 
literature with these aspects. The games included in the study were 
purposively selected based on two main criteria: being among the top 
ten most played esports games on a global scale [40] and having a high 
level of accessibility for the participants. This selection both strengthens 
the ecological validity of the study and supports the theoretical 
grounding of the cognitive and social dimensions examined. Within 
these games, CS:GO is linked to the activation and maintenance of 
cognitive systems [41]; PUBG promotes social interaction, collabora
tion, and strategic thinking [42]; League of Legends is notable for its 
contribution to the development of cognitive flexibility [5]; Dota 2 is 
associated with enhanced decision-making and cognitive development 
[43]; Valorant emphasises tactical thinking, teamwork, and coordina
tion [44]; and World of Warcraft supports the cultivation of leadership 
and team collaboration skills [24]. This approach aims to effectively 
reach the target audience and ensure an adequate sample size. Such a 
strategy provides a more accurate sampling framework, thereby 
enhancing the reliability of subsequent data analysis [45]. At the 
beginning of the survey, participants were informed about the estimated 
duration of the survey (4–6 min) and were provided with information 
regarding the voluntary nature of their participation as well as assur
ances about the protection of their anonymity and confidentiality. All 
participants were informed about the procedures and each provided 
written informed consent to take part in the study.

2.3. Ethic

The Ethics Committee of Balıkesir University approved all proced
ures of this study (GOA 2020/11-11: Decision Number:2020/200). The 
study protocol aligns with the most recent version of the Declaration of 
Helsinki.

2.4. Participants

Participants consisted of 84.3 % (n = 498) males and 15.7 % (n = 93) 

females. In terms of age distribution, 44.7 % (n = 264) were in the 18–20 
age range, 23.9 % (n = 141) were aged 21–23, 9.6 % (n = 57) were 
between 24–26, and 21.8 % (n = 129) were 27 years or older. Regarding 
educational background, 19.8 % (n = 117) were high school graduates, 
66 % (n = 390) held a bachelor’s degree, and 14.2 % (n = 84) had 
completed postgraduate education. In terms of gaming preferences, 
14.7 % (n = 87) played CS:GO, 20.8 % (n = 123) played League of 
Legends, 2.5 % (n = 15) played DOTA 2, 16.2 % (n = 96) played PUBG, 
17.8 % (n = 105) played Valorant, 11.7 % (n = 69) played World of 
Warcraft, and 16.2 % (n = 96) participated in other esports games. As for 
daily gaming time, 17.9 % (n = 105) played less than 1 h per day. 
Additionally, 38.1 % (n = 225) played between 1–3 h, 29.9 % (n = 177) 
played between 3–5 h, and 14.2 % (n = 84) played for more than 5 h. 
Regarding weekly gaming frequency, 9.1 % (n = 52) played once a 
week. Furthermore, 7.1 % (n = 42) played twice a week, 10.7 % (n = 63) 
played three times a week, 11.2 % (n = 66) played four times a week, 
14.2 % (n = 84) played five times a week, 11.1 % (n = 66) played six 
times a week, and 36.5 % (n = 216) played every day.

Participants were divided into two groups as ‘1–3 days’ and ‘4–7 
days’ according to their weekly game playing frequency. This classifi
cation was made to determine the intensity of game playing behaviour 
in order to answer the 2nd RQ of the study. Individuals who play games 
4 or more days a week were considered as intensive gamers since they 
participate in these games more than half of the week. In the literature, it 
has been reported that individuals with a weekly playing time of 22 h or 
more play games for more than 3 h on average daily and that these in
dividuals are classified as regular and intense gamers [46–49]. Similarly, 
in a study conducted by Fernández-Arias et al. [50], it was reported that 
the weekly frequency of regular gamers was more than 3 days on 
average. Game playing behaviour of 3 h or more per day indicates that 
the game activity is spread over more than half of the week, and this 
coincides with the classification of the participants in the ‘4–7 days’ 
group in our study. Therefore, the fact that individuals who play games 
4 days a week or more are considered as a separate category reflects the 
intensity in gaming behaviour, consistent with previous research.

2.5. Measurements

Based on the research objectives and a review of the relevant liter
ature, this study was conducted using appropriate measurement tools. In 
the study, cognitive flexibility was measured with the widely used 
Cognitive Flexibility Scale, whose validity and reliability have been 
repeatedly validated in the literature. The scale was specifically 
designed to measure an individual’s ability to adapt to changing con
ditions, generate alternative solutions and evaluate different perspec
tives, and has been successfully used in e-sports research where 
cognitive performance and mental skills are important [51,52]. In this 
context, the measure used in this study was considered an appropriate 
and valid choice based on both theoretical foundations and previous 
empirical findings.

The Cognitive Flexibility Scale (CFS); developed by Martin and Rubin 
[53] and adapted into Turkish by Çelikkaleli [54], was utilized to 
measure participants’ levels of cognitive flexibility. This scale consists of 
12 items under a single dimension. The Turkish validity and reliability 
study of the scale resulted in an internal consistency coefficient of 0.74. 
The test–retest correlation coefficient of the measurement tool was 
found to be 0.98, while the split-half reliability of the scale was obtained 
as 0.77.

Multidimensional 21st Century Skills Scale: Developed by Çevik and 
Şentürk [13] was used to measure 21st century skills. The scale com
prises 41 items across 5 dimensions: information and technology literacy 
skills, critical thinking and problem-solving skills, entrepreneurship and 
innovation skills, social responsibility and leadership skills, and career 
consciousness skills. esports gaming playing time. The Turkish validity 
and reliability study of the scale resulted in a Cronbach’s alpha coeffi
cient of 0.86. The reliability coefficient for the first sub-dimension was 

A.K. Kilci and Z. Göktaş                                                                                                                                                                                                                      Entertainment Computing 55 (2025) 101042 

3 



0.84, for the second sub-dimension it was 0.79, for the third sub- 
dimension it was 0.76, for the fourth sub-dimension it was 0.73, and 
for the fifth sub-dimension it was 0.75. In light of these findings, it can 
be concluded that the reliability of the scale falls within acceptable 
limits. Additionally, the control variables of the study included gender, 
age, educational background, daily and weekly esports gaming 
frequency.

2.6. Statistical Analysis

The analysis of the scale forms used in the study was conducted using 
SPSS 25.0 software. The data obtained online were initially recorded in 
Excel format and then transferred to the SPSS program for the removal 
of missing and outlier data, followed by relevant analyses on the raw 
data. To determine whether the data exhibited a normal distribution, the 
skewness and kurtosis values were examined. It was found that these 
values ranged between + 1.5 and − 1.5, indicating that the data 
exhibited a normal distribution [55]. Additionally, all constructs met the 
criteria for Cronbach’s alpha coefficients (>0.85) (Table 1). Previous 
studies have reported that all scales used in this research demonstrate 
acceptable levels of reliability and validity. For the data determined to 
display a normal distribution, percentage, frequency, and correlation 
and simple linear regression analyses were performed in line with the 
study’s objectives. Correlation and regression effect sizes between 0.10 
and 0.29 indicate a small effect, those between 0.29 and 0.49 indicate a 
medium effect, and those between 0.50 and 1.00 indicate a large effect 
[56,57]. Additionally, the Durbin-Watson statistic used to assess auto
correlation in regression analysis is expected to be within the range of +
1.5 to + 2.5 [58]. The Durbin-Watson values for all identified regression 
models are within the acceptable range indicated in the literature (1.66; 
2.50).

3. Results

This section of the study presents the findings that emerged from the 
statistical analyses of the data.

3.1. The Relationship Between Cognitive Flexibility and Multidimensional 
21st Century Skills

According to the correlation analysis conducted (Table 2) between 
the scores obtained by esports athletes from the Cognitive Flexibility 
Scale and the scores from the Multidimensional 21st Century Skills Scale 
and its sub-dimensions, there was a statistically significant positive 
relationship between cognitive flexibility and the sub-dimension of in
formation technology literacy skills (p < 0.001; r = 0.39). Additionally, 
a statistically significant positive relationship was found between 
cognitive flexibility and the sub-dimension of entrepreneurship and 
innovation skills (p < 0.001; r = 0.44), as well as between cognitive 
flexibility and the sub-dimension of social responsibility and leadership 
skills (p < 0.001; r = 0.32). There was also a statistically significant 

positive relationship between cognitive flexibility and the sub- 
dimension of career consciousness skills (p < 0.001; r = 0.22) and be
tween cognitive flexibility and the overall multidimensional 21st cen
tury skills (p < 0.001; r = 0.40). However, no statistically significant 
relationship was found between cognitive flexibility and the sub- 
dimension of critical thinking and problem-solving skills (p > 0.05; r 
= -0.03).

3.2. Esport Players’ Cognitive Flexibility Levels and Impact on 21st 
Century Skills Based on Increased Gaming Frequency

To investigate the predictive capacity of cognitive flexibility levels 
concerning 21st century skills among esports athletes based on their 
weekly gaming durations, a simple linear regression analysis was per
formed. The results reveal that the second regression model is statisti
cally significant, whereas the first model fails to achieve statistical 
significance (Table 2). The group with a weekly gaming duration of 1–3 
days (F(1,157)=3.76; p > 0.05; β = 0.15) demonstrated a positive but non- 
significant effect of cognitive flexibility on 21st century skills. 
Conversely, the group with a weekly gaming duration of 4–7 days 
(F(1,43)=126.14; p < 0.001; β = 0.47) showed that cognitive flexibility 
significantly and positively predicts their 21st century skills. It was 
found that the group gaming 1–3 days accounts for 2 % of the effect of 
cognitive flexibility on 21st century skills, while the group gaming 4–7 
days explains 22 % of this relationship (Table 3).

3.3. Esport Players’ Cognitive Flexibility Levels and Impact on 
Information Knowledge and Technology Literacy Skills Based on Weekly 
Gaming Frequency

To determine whether cognitive flexibility levels among esports 
athletes are a significant predictor of information technology literacy 
skills based on their weekly gaming durations, a simple linear regression 
analysis was conducted. The results indicate that both the first and 
second regression models are significant (Table 4). In the group with a 
weekly gaming frequency of 1–3 days, cognitive flexibility positively 
and significantly predicted information technology literacy skills 
(F(1,157) = 5.25; p < 0.05; β = 0.18). Similarly, in the group with a 
weekly gaming frequency of 4–7 days, cognitive flexibility also posi
tively and significantly predicted information technology literacy skills 
(F(1,43) = 140.24; p < 0.001; β = 0.49). It was found that the group 
gaming 1–3 days accounted for 3 % of the effect of cognitive flexibility 
on information technology literacy skills, while the group gaming 4–7 
days explained 24 % of this relationship.

3.4. Esport Players’ Cognitive Flexibility Levels and Impact on Critical 
Thinking and Problem Solving Skills Based on Weekly Gaming Frequency

To predictive role of cognitive flexibility levels on critical thinking 
and problem-solving skills among esports athletes based on their weekly 
gaming duration, a simple linear regression analysis was conducted. The 

Table 1 
Validity and Reliability Analyses for Scales and Sub-Dimensions.

Scales and Sub-Dimensions Cronbach’s 
Alpha

Skewness Kurtosis

Knowledge and Technology Literacy 
Skills

0.88 − 0.81 0.89

Critical Thinking and Problem Solving 
Skills

0.79 − 1.39 0.84

Entrepreneurship and Innovation Skills 0.87 − 0.23 0.08
Social Responsibility and Leadership 

Skills
0.79 − 0.50 − 0.05

Career Consciousness 0.79 − 0.95 − 0.15
Multidimensional 21th Century Skills 

Scale
0.91 − 0.44 0.38

Cognitive Flexibility Scale 0.86 0.37 1.41

Table 2 
Correlation Analysis Results Between Cognitive Flexibility and 21st Century 
Skills with Sub-Dimensions.

Variables r p

Cognitive 
Flexibility

Knowledge and Technology Literacy 
Skills

0.39 0.00***

Critical Thinking and Problem Solving 
Skills

− 0.03 0.39

Entrepreneurship and Innovation Skills 0.44 0.00***

Social Responsibility and Leadership 
Skills

0.32 0.00***

Career Consciousness Skills 0.22 0.00***

21th Century Skills 0.40 0.00***

*** p < 0.001.
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results indicate that the first regression first model demonstrates sta
tistical significance whereas the second model does not. (Table 5). In the 
group with a weekly gaming frequency of 1–3 days, cognitive flexibility 
was found to significantly and negatively predict critical thinking and 
problem-solving skills (F(1,157) = 25.58; p < 0.001; β = -0.37). 
Conversely, in the group with a weekly gaming frequency of 4–7 days, 
the cognitive flexibility level exhibited a negative effect on critical 
thinking and problem-solving skills, although this effect was not statis
tically significant (F(1,43) = 2.37; p > 0.05; β = -0.07). It was found that 
the group gaming 1–3 days in a week explained 14 % of the variance in 
the impact of cognitive flexibility on critical thinking and problem- 
solving skills whereas the group gaming 4–7 days in a week did not 
explain any variance in this relationship.

3.5. Esport Players’ Cognitive Flexibility Levels and Impact on 
Entrepreneurship and Innovation Skills Based on Weekly Gaming 
Frequency

To cognitive flexibility levels among esports athletes serve as sig
nificant predictors of entrepreneurship and innovation skills based on 
their weekly gaming durations, a simple linear regression analysis was 
used. The results indicate that both the first and second regression 
models are statistically significant (Table 6). In the group with a weekly 
gaming frequency of 1–3 days (F(1,157) = 24.50; p < 0.001; β = -0.36), 
cognitive flexibility was found to significantly and positively predict 
entrepreneurship and innovation skills. Similarly, in the group with a 
weekly gaming frequency of 4–7 days (F(1,43) = 105.70; p < 0.001; β =
-0.44), cognitive flexibility also significantly and positively predicted 
entrepreneurship and innovation skills. It was determined that the group 
gaming 1–3 days in a week explained for 13 % of the variance in the 
effect of cognitive flexibility on entrepreneurship and innovation skills, 
while the group gaming 4–7 days in a week explained 19 % of this effect.

3.6. Esport Players’ Cognitive Flexibility Levels and Impact on Social 
Responsibility and Leadership Skills Based on Weekly Gaming Frequency

To determine whether cognitive flexibility levels among esports 

athletes serve as significant predictors of social responsibility and 
leadership skills based on their weekly gaming durations, a simple linear 
regression analysis was used. The indicate that the second regression 
model demonstrates statistical significance, whereas the first model does 
not reach statistical significance (Table 7). In the group with a weekly 
gaming frequency of 1–3 days (F(1,157) = 3.04; p > 0.05; β = 0.13), 
cognitive flexibility was found to positively impact to social re
sponsibility and leadership skills; however, this effect was not statisti
cally significant. Conversely, in the group with a weekly gaming 
frequency of 4–7 days (F(1,43) = 65.92; p < 0.001; β = 0.36), cognitive 
flexibility significantly and positively predicted social responsibility and 
leadership skills. It was determined that the group gaming 1–3 days in a 
week explained for 1 % of the variance in the effect of cognitive flexi
bility on information technology literacy skills and the group gaming 
4–7 days in a week explained 13 % of the variance in the impact of 
cognitive flexibility on social responsibility and leadership skills.

3.7. Esport Players’ Cognitive Flexibility Levels and Impact on Career 
Consciousness Skills Based on Weekly Gaming Frequency

To cognitive flexibility levels among esports athletes are significant 
predictors of career consciousness skills based on their weekly gaming 
durations, a simple linear regression analysis was conducted. The results 
indicate that the second regression model is statistically significant 
while the first model does not exhibit statistical significance (Table 8). In 
the group with a weekly gaming duration of 1–3 days (F(1,157) = 1.07; p 
> 0.05; β = 0.08), cognitive flexibility was found to have a positive effect 
on career consciousness skills; however, this effect was not statistically 
significant. Conversely, in the group with a weekly gaming duration of 
4–7 days (F(1,43) = 36.52; p < 0.001; β = 0.28), cognitive flexibility 
significantly and positively predicted career skills. It was observed that 
the group gaming 1–3 days in a week explained no variance in the effect 
of cognitive flexibility on career consciousness skills, whereas the group 
gaming 4–7 days explained 7 % of the variance in this relationship.

Table 3 
Regression Analysis of Esport Players’ Cognitive Flexibility Levels as Predictors of 21st Century Skills Based on Weekly Gaming Frequency.

Model Weekly Gaming Frequency R R2 Variable B S.D. f β t p Durbin Watson

1 1–3 days 0.15 0.02 Constant 137.25 0.30 3.76 0.15 1.94 0.05 1.86
Cognitive Flexibility 0.59

2 4–7 days 0.47 0.22 Constant 64.07 0.21 126.14 0.47 11.23 0.00*** 1.88
Cognitive Flexibility 2.41

Dependent Variable: 21th Century Skills; ***p < 0.001.

Table 4 
Regression Analysis of Esport Players’ Cognitive Flexibility Levels as Predictors of Knowledge and Technology Literacy Skills Based on Weekly Gaming Frequency.

Model Weekly Gaming Frequency R R2 Variable B S.S. f β t p Durbin Watson

1 1–3 days 0.18 0.03 Constant 46.78 0.14 5.25 0.18 2.29 0.02* 1.77
Cognitive Flexibility 0.33

2 4–7 days 0.49 0.24 Constant 19.69 0.08 140.24 0.49 11.84 0.00*** 1.85
Cognitive Flexibility 1.03

Dependent Variable: Knowledge and Technology Literacy Skills; ***p < 0.001; *p < 0.05.

Table 5 
Regression Analysis of Esport Players’ Cognitive Flexibility Levels as Predictors of Critical Thinking and Problem Solving Skills Based on Weekly Gaming Frequency.

Model Weekly Gaming Frequency R R2 Variable B S.S. f β t p Durbin Watson

1 1–3 days 0.37 0.14 Constant 39.48 3.12 25.58 − 0.37 − 5.05 0.00*** 2.50
Cognitive Flexibility − 0.36

2 4–7 days 0.07 0.00 Constant 27.86 2.56 2.37 − 0.07 − 1.54 0.12 2.33
Cognitive Flexibility − 0.09

Dependent Variable:: Critical Thinking and Problem Solving Skills; ***p < 0.001.
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4. Discussions

In accordance with the aim of this study, which was to examine how 
cognitive flexibility contributes to the development of 21st century skills 
in e-sports players, previous research also highlights the positive 
cognitive outcomes associated with video game experience. Previous 
studies reveal the positive effect of esports on cognitive flexibility, with 
increasing evidence that the experience of playing esport games can 
improve cognitive control skills. Colzato et al. [59] reported that in
dividuals who play video games (VGPs) show superior performance on 
cognitive control tasks compared to individuals who do not play video 
games, and this may be due either to the fact that the gaming experience 
improves cognitive flexibility or that VGPs use these skills more inten
sively while playing games. As a matter of fact, in the context of esports, 
the necessity for players to switch between a large number of tasks and 
make quick decisions during the game necessitates the constant acti
vation of cognitive flexibility. Such situations are similar to the necessity 
to switch between activities that individuals encounter in daily life or to 
adapt quickly to new conditions. The observation that cognitive flexi
bility in VGPs significantly predicts performance on relatively structured 
diagnostic measures of this skill [60] supports the view that gaming 
experience improves cognitive flexibility. This view is in line with 
experimental studies showing that individuals who play games for a 
certain period of time exhibit higher performance on various cognitive 
measures compared to control groups [61–63]. These findings suggest 
that esports is not only a recreational activity, but also offers a functional 
environment for the development of cognitive flexibility.

The increase in cognitive flexibility levels among esports athletes 
indicates a corresponding enhancement in their 21st century skills. 
These results support the direct proportional increase between cognitive 
flexibility and 21st century skills. In this context the existing literature 
also reinforces our findings. Spiro et al. [64] emphasize that cognitive 
flexibility can guide the development of 21st century skills. Similarly 
Idawati et al. [65] state that cognitive flexibility plays a significant role 
in dealing with innovations and sudden changes during learning and 
teaching processes as well as in acquiring 21st century skills. These 

studies are consistent with the results obtained in our research and 
highlight the positive impact of cognitive flexibility on 21st century 
skills. In the rapidly evolving information age individuals must possess 
the ability to evaluate various solutions in the situations they encounter 
and develop the awareness necessary to adapt. Therefore the presence of 
a positive relationship between cognitive flexibility and 21st century 
skills can aid individuals in meeting these essential requirements.

Cognitive flexibility levels among esports athletes significantly 
contribute to the enhancement of information technology literacy, 
which is regarded as a crucial sub-dimension of 21st century skills. This 
includes competencies such as digital tool usage, media literacy, and 
information management. This finding highlights the positive impact of 
cognitive flexibility on various aspects of information technology liter
acy. The rapid technological advancements of today necessitate in
dividuals who can adapt to innovations, use technology effectively, and 
develop innovative solutions to technological challenges. In this context, 
technology literacy skills, which encompass understanding the impor
tance of technology and recognizing related issues, are interrelated with 
cognitive flexibility [66]. Salomon [67] [] stated that technology en
hances cognitive skills while Pea [68] noted that computer systems 
improve children’s cognitive abilities and Greenfield [69] emphasized 
that computer games support analytical skills. Tiatri et al. [70] high
lighted the ability of programs incorporating technology to enhance 
cognitive competence. Literature frequently references studies demon
strating that computer-based video games enhance cognitive skills 
[36,71–76]. The parallelism between esports athletes’ cognitive flexi
bility levels and their information and technology literacy skills can be 
attributed to the nature of esports requiring players to possess advanced 
computer and software utilization skills.

The absence of a relationship between the cognitive flexibility levels 
of individuals participating in esports and their critical thinking and 
problem-solving skills may result from the limitations inherent in the 
measurement framework of these constructs. Esports prioritize 
communication and coordination skills among players, thereby fostering 
adherence to team strategies over individual critical thinking processes. 
Moreover, these games often necessitate the repetition of specific 

Table 6 
Regression Analysis of Esport Players’ Cognitive Flexibility Levels as Predictors of Entrepreneurship and Innovation Skills Based on Weekly Gaming Frequency.

Model Weekly Gaming Frequency R R2 Variable B S.S. f β t p Durbin Watson

1 1–3 days 0.36 0.13 Constant 15.69 0.09 24.50 0.36 4.95 0.00*** 1.66
Cognitive Flexibility 0.47

2 4–7 days 0.44 0.19 Constant − 2.32 0.09 105.70 0.44 10.28 0.00*** 1.95
Cognitive Flexibility 0.02

Depentdent Variable: Entrepreneurship and Innovation Skills; ***p < 0.001.

Table 7 
Regression Analysis of Esport Players’ Cognitive Flexibility Levels as Predictors of Social Responsibility and Leadership Skills Based on Weekly Gaming Frequency.

Model Weekly Gaming Frequency R R2 Variable B S.S. f β t p Durbin Watson

1 1–3 days 0.13 0.01 Constant 11.37 0.04 3.04 0.13 1.74 0.08 2.24
Cognitive Flexibility 0.08

2 4–7 days 0.36 0.13 Constant 5.12 0.03 65.92 0.36 8.11 0.00*** 1.94
Cognitive Flexibility 0.25

Dependent Variable: Social Responsibility and Leadership Skills; ***p < 0.001.

Table 8 
Regression Analysis of Esport Players’ Cognitive Flexibility Levels as Predictors of Career Consciousness Skills Based on Weekly Gaming Frequency.

Model Weekly Gaming Frequency R R2 Variable B S.S. f β t p Durbin Watson

1 1–3 days 0.08 0.00 Constant 23.92 0.06 1.07 0.08 1.03 0.30 2.43
Cognitive Flexibility 0.06

2 4–7 days 0.28 0.07 Constant 13.71 0.04 36.52 0.28 6.04 0.00*** 1.79
Cognitive Flexibility 0.29

Dependent Variable: Career Consciousness Skills; ***p < 0.001.
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strategies and routines, which may orient players toward problem- 
solving strategies while marginalizing critical thinking. The exigencies 
of rapid reactions and quick decision-making inherent in the esports 
environment can further constrain the development of deeper critical 
thinking processes. Cognitive flexibility, defined as the capacity to 
reorganize strategies in response to novel and unexpected circum
stances, represents a crucial construct that influences the problem- 
solving process and awareness of problem contexts through the gener
ation of alternative solutions [77]. A comprehensive review of the 
literature reveals a substantial body of research indicating that cognitive 
flexibility exerts a positive influence on problem-solving abilities 
[78–82]. Furthermore, Adachi et al. [6] and Bavelier et al. [83] assert 
that participation in video games facilitates cognitive development and 
enhances problem-solving skills. Nonetheless, within the context of 
esports, this developmental potential may not be fully operationalized 
due to the demands for rapid responses and reliance on predetermined 
strategies. Consequently, this dynamic may lead players to concentrate 
on swift and efficient solutions rather than engaging in comprehensive 
analysis and reflection, thereby restricting opportunities for critical 
thinking and creative problem-solving.

The ability of people with high cognitive flexibility to categorize 
ideas and concepts in various ways and establish relationships between 
these categories [84,85] suggests a positive relationship between esports 
athletes’ cognitive flexibility levels and their entrepreneurship and 
innovation skills. The literature includes several studies indicating that 
individuals with high cognitive flexibility make significant contributions 
to entrepreneurial and innovative thinking processes [86–93]. This 
finding implies the necessity for esports athletes to develop innovative 
ideas and think differently during competitions to remain effective 
against their rivals. Therefore, the results of this research clearly 
demonstrate that esports athletes require innovative thinking processes 
to utilize their cognitive flexibility effectively and attain a strategic 
advantage, thereby fostering their development in this area.

Cognitive flexibility is believed to enhance leadership and social 
responsibility skills. The ability of leaders to generate creative and 
practical solutions to complex problems is a reflection of intelligence 
and constitutes a crucial attribute that enables leaders to process com
plex information swiftly and effectively, thereby strengthening their 
problem-solving capabilities and laying the foundation for effective 
leadership [94–97]. In this context, creative thinking and strategic 
decision-making are considered critical components of leadership suc
cess. Furthermore, the literature contains numerous studies that indicate 
the positive impact of cognitive flexibility on leadership skills [98,99]. 
These findings are consistent with the results of our research and un
derscore the importance of cognitive flexibility in leadership. Esports, 
through team-based activities, enhances strategic thinking, rapid 
decision-making, and intra-team coordination, thereby fortifying lead
ership skills. Additionally, through role distribution and social in
teractions, esports cultivates social responsibility and empathy. Esports 
events reinforce social responsibility awareness by encouraging partic
ipants to engage in community projects, thus significantly contributing 
to the development of leadership and social responsibility.

There several reasons for the positive relationship between the 
cognitive flexibility levels of esports athletes and their career con
sciousness skills. Cognitive flexibility enhances the ability of athletes to 
adapt to rapidly changing game scenarios and strategies, thereby aiding 
their ability to adjust to evolving conditions and opportunities in their 
careers. Their skills in solving problems encountered during gameplay 
and developing innovative strategies can also prove effective in career 
planning and management. Furthermore, cognitive flexibility increases 
the capacity to learn new information quickly and to integrate innova
tive perspectives into existing knowledge, enabling athletes to better 
assess career opportunities and shape their goals. The ability to make 
fast and flexible decisions provides advantages in both gameplay and 
strategic choices along their career paths. The combination of these 
factors may significantly contribute to the relationship between 

cognitive flexibility and career skills among esports athletes. In the 
literature, Muja et al. [100] state that solving complex problems en
hances individuals’ self-efficacy and boosts their confidence, which in
fluences their career goal setting. Similarly, Pérez-López et al. [101] 
emphasize that self-efficacy, innovative thinking, and entrepreneurial 
skills positively affect individuals’ career planning. Yükçü and Kapla
noğlu [102] also indicate that esports offer various employment op
portunities not only in computer-related fields but across a wide range of 
areas. These findings demonstrate that the contributions of esports to 
career development are multifaceted.

5. Limitations

Despite the valuable findings presented in this study, several limi
tations need to be considered in order to strengthen the results and guide 
future research. First, while the sample size may be adequate for initial 
insights, it may not fully represent the broader esports population. 
Variations in esports disciplines, player demographics, and regional 
differences can impact cognitive flexibility levels and the development 
of 21st century skills. While this research highlights the benefits of 
cognitive flexibility in the realm of esports, it does not comprehensively 
examine potential challenges or negative aspects associated with high 
cognitive flexibility, such as decision fatigue or overthinking during fast- 
paced gameplay. Future studies may focus on these nuances to gain a 
broader understanding of the role of cognitive flexibility. These limita
tions underscore the importance of investigating the relationship be
tween cognitive flexibility and core skills in esports, suggesting that 
future research employing diverse methodologies and longitudinal ap
proaches could further illuminate this intriguing area of study.

6. Conclusions

The results of this study indicate that cognitive flexibility is a sig
nificant area of development and that the esports environment supports 
the full realization of this potential. Esports contribute to the strength
ening of cognitive flexibility by equipping individuals with skills such as 
quick decision-making, strategic thinking, and teamwork. In this 
context, as esports athletes enhance their problem-solving abilities, the 
dynamic nature of the games also facilitates the development of critical 
thinking and innovative approaches. Notably, cognitive flexibility has 
been shown to play a critical role in the development of essential com
petencies such as 21st century skills and career consciousness. The 
findings suggest that cognitive flexibility positively influences in
dividuals’ strategic thinking, problem-solving, and communication 
skills, thereby aiding in the formulation of overarching career goals. 
Moreover, the enhancement of information technology literacy through 
esports facilitates individuals’ adaptation to innovations in today’s 
rapidly changing digital landscape. However, considering that individ
ual critical thinking may not be prioritized in esports and that actions 
are often driven by team dynamics, opportunities for in-depth analysis 
and reflection may be limited. Ultimately, the contributions of esports to 
the development of leadership and social responsibility skills empower 
individuals to adopt innovative, flexible, and proactive approaches not 
only in the gaming arena but also in their career advancement. Future 
research could explore how strategies for enhancing cognitive flexibility 
can be more effectively implemented in esports, thereby further sup
porting these findings.

CRediT authorship contribution statement

Alp Kaan Kilci: Writing – review & editing, Writing – original draft, 
Validation, Methodology, Investigation, Formal analysis, Data curation. 
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gaming is too much? an analysis based on psychological distress, J. Behav. 
Addict. 13 (2024) 716–728, https://doi.org/10.1556/2006.2024.00036.

[47] H.T. Wei, M.H. Chen, P.C. Huang, Y.M. Bai, The association between online 
gaming, social phobia, and depression: an internet survey, BMC Psychiatry 12 
(2012) 1–7, https://doi.org/10.1186/1471-244X-12-92/TABLES/4.

[48] D. Chappell, V. Eatough, M.N.O. Davies, M. Griffiths, EverQuest - It’s just a 
computer game right? an interpretative phenomenological analysis of online 
gaming addiction, Int J Ment Health Addict 4 (2006) 205–216, https://doi.org/ 
10.1007/S11469-006-9028-6/METRICS.

[49] Z. Hussain, M.D. Griffiths, T. Baguley, Online gaming addiction: classification, 
prediction and associated risk factors, Addict. Res. Theory 20 (2012) 359–371, 
https://doi.org/10.3109/16066359.2011.640442.

[50] Fernández-Arias I, Labrador M, Bernaldo-de-Quirós M, Estupiñá FJ, Vallejo- 
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Enstitüsü (2024).

[53] M.M. Martin, R.B. Rubin, A new measure of cognitive flexibility, Psychol. Rep. 76 
(1995) 623–626, https://doi.org/10.2466/PR0.1995.76.2.623.
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