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The rapid digitalization of modern life necessitates robust digital literacy skills.
Mental toughness, a crucial psychological attribute, also underpins success in
various domains. This study investigates the potential relationship between these
two constructs in the context of kickboxing athletes. A total of 242 athletes (y-95
female, y.147 male) participated in the study. Digital literacy was assessed via a
validated scale encompassing four subdimensions: attitude, technique, cognitive
skills, and social engagement. Mental toughness was measured via established
scales. Descriptive statistics, correlational analyses, and regression models were
employed to examine the relationships between the variables. Confirmatory factor
analysis (CFA) confirmed the constructs’ structural validity. Positive correlations were
found between all four subdimensions of digital literacy and mental toughness.
Regression analysis revealed significant positive impacts of the attitude ( = 0.155),
technique (8 = 0.190), and social dimensions (g = 0.173) of digital literacy on mental
toughness. Findings suggest a robust association between digital literacy and mental
toughness in athletes. Increased positive attitudes, strong technical skills, and active
social engagement in the digital realm contribute to enhanced mental resilience.
Future research should explore potential interventions to foster digital literacy
in athletes, potentially leading to improved mental fortitude and performance.
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1 Introduction

Digital technologies have reshaped every facet of our lives, with the pace of change
outpacing traditional scholarly inquiry. This creates a pressing need for continuous research
to keep pace and inform both academic discourse and public understanding (Hayes et al.,
2016). One pivotal aspect of this transformation is the emergence of a “digital age of
communication” marked by rapid shifts in how we interact and access information (Laor and
Galily, 2022). In this context, acquiring essential digital literacy skills has become crucial for
individuals to navigate and thrive in the 21st century (Reddy et al., 2020; Baydar-Arican, 2022).

The concept of digital literacy, first introduced by Gilster (1997), Bawden (2008), and Swim
et al. (2023), has become increasingly central to navigating our increasingly digital world
(Spante et al., 2018). At its core, digital literacy refers to the ability to understand and utilize
information from digital sources (Gilster, 1997). This encompasses a range of skills, including
accessing, identifying, and managing information, as well as generating new information and
communicating effectively using digital tools (Martin, 2006). Beyond technical proficiency,
digital literacy also involves complex thinking competencies, encompassing cognitive, motor,
emotional, and social aspects (Porat et al., 2018). Moreover, it requires the ability to critically
analyze information presented in digital media, make informed decisions based on it, and
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utilize digital resources responsibly (Brown, 2020). This multifaceted
nature of digital literacy underscores the need for ongoing research to
explore its various dimensions and its impact on individuals and
society. We can examine digital literacy in terms of components such
as attitude, technical, cognitive and social. According to Inceoglu
(2010), attitude can be defined as the possible behavior patterns of an
individual towards an event or object that he perceives. In this context,
attitude towards digital technologies can be evaluated as the
individual’s possible behavior and acceptance of digital innovations
and applications in the field of technology. The technical aspect of
digital literacy can be considered as the adaptation of individuals to
digital technological tools and the ability to keep up with digital
developments. Cognitively, digital literacy can be evaluated in terms
of individuals’ preferences and mental processes for obtaining
information. The social aspect of digital literacy can be examined as
the interaction of the individual with the family and
social environment.

While physical preparedness is essential for success in sports,
research suggests that a lack of psychological competencies-such as
emotional regulation, coping with setbacks, and maintaining self-
belief-can significantly hinder athletes’ performance (Kilinc and
Gurer, 2019). Cultivating mental resilience, the ability to bounce back
from challenges and adversity, is crucial for athletes to navigate the
inevitable setbacks and failures that occur during the development
process (Crust and Clough, 2011). This resilience is underpinned by
the interconnectedness of cognitive and motor systems, where mental
representations of skills and strategies guide movement execution
(Tenenbaum and Land, 2009). Studies on mental strength in athletes
(Nicholls et al., 2008; Butt et al., 2010; Gerber et al., 2013; Hannan
etal, 2015; Weinberg et al., 2018) have emphasized the importance of
developing mental resilience, particularly the ability to effectively
manage negative emotions, adapt to changing situations, and maintain
focus under pressure (Komatsu et al., 2021).

The concept of mental toughness (MT) has gained prominence as
a critical factor influencing athletic performance and success (Jones
et al., 2007). It is widely considered a multidimensional construct
encompassing cognitive abilities like focus and problem-solving,
emotional regulation, and persistent goal-oriented behaviors, all
underpinned by strong self-confidence (Benitez-Sillero et al., 2021).
Some even consider MT a prerequisite for athletic success (Cowden,
2017). In essence, MT equips athletes to navigate the pressure and
challenges inherent in sports, enabling them to maintain focus under
pressure, adapt to changing situations, and execute strategies
effectively (Jones et al., 2007). More specifically, it can be understood
as a collection of values, attitudes, and emotions that shape how
individuals’ approach and overcome challenges to achieve their goals
(Gucciardi et al., 2009). Exploring the multidimensional nature of
mental toughness and its potential link to athletic success has gained
increasing traction in sports psychology. Middleton et al. (2004)
identified perseverance and unwavering determination under pressure
as key elements of mental toughness in elite athletes. This internal
fortitude has been shown to influence decision-making under stress
(Yongtao et al,, 2015) and directly predict exercise self-efficacy (Li
etal,, 2023). Similarly, Devonport (2006) highlighted the importance
of a trifecta of psychological attributes-high self-efficacy, robust
motivation, and mental toughness—for success in elite kickboxing.

Recent advances suggest that the concept of digital literacy might
be another crucial piece of the puzzle. Mojtahedi et al. (2023) proposed
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that operationalizing mental toughness through digital tools could
enhance endurance and performance in martial arts. This aligns with
the growing recognition that strengthening the link between
psychological factors and performance can unlock new levels of
sporting success (Guvendi et al., 2018). In scenarios where physical
abilities are evenly matched, Karageorghis et al. (2020) argues that
mental preparation and competencies become the ultimate
differentiators. It is stated that digital literacy requires complex
cognitive, motor, sociological and emotional skills (Eshet, 2004) and
has some psychological and social benefits (Arias Lopez et al., 2023;
Bao et al.,, 2024; Sandalis et al., 2023; Lev-on et al., 2021). Digitally
literate individuals can effectively alleviate mental stress through
improved communication and networking skills, as they will be in
constant contact with their family and social circles through digital
tools, while they can also connect with like-minded individuals on
online social platforms and engage in activities that alleviate negative
emotions such as loneliness, anxiety, and depression (Yang et al.,
2025). It is emphasized that individuals with improved communication
skills may receive more support from their family members and social
circles (Barrera, 1986). It is stated that an individual who is socially
nourished can also become mentally resilient (Zheng et al., 2023). For
example, athletes who are exposed to intense training and competition
periods in sports may often be away from their family, school and
social circles. In order not to be affected by this negative picture from
a psychological perspective, being mentally resilient is an important
factor for success. Being digitally literate for athletes in the kickboxing
branch, which has a multi-component mental structure, can make
positive contributions in terms of alleviating the emotional pressures
they are exposed to. Thus, mentally relaxed kickboxers will also
increase their physical performance.

Building upon the critical role of mental toughness in athletic
success, we must also consider the growing influence of digital
technology in modern life. There are studies on the use of digital
technologies in sports (Dumsday and Yeoh, 2023; Vella et al., 2023;
Kalam et al., 2023; Karadag et al., 2023). Individuals with high levels
of digital literacy, characterized by productive habits, advanced
decision-making skills, and solution-oriented thinking (Karalkus and
Ocak, 2019) stand to gain significant advantages. Firstly, they are less
susceptible to harmful content online, navigating the digital landscape
with greater awareness and critical thinking skills (Bai et al., 2022).
This is particularly important for athletes, where exposure to negativity
can negatively impact mental well-being and performance. It is
suggested that the time spent on social media by athletes before
competition is significantly associated with athlete anxiety (Encel et al.,
2016). It has also been emphasized that the unconscious use of social
media by athletes before the competition is due to the fear of missing
out, and this has a negative impact on physical performance (Baker
et al., 2000). Additionally, digital literacy empowers individuals to
access essential services that can alleviate social challenges and
enhance their daily lives (Nam et al., 2023). However, we ought to
acknowledge the potential drawbacks of digital technology, because
unconscious or excessive use can lead to a range of negative
consequences, as documented by Maftei and Patrausanu (2023), Ersoy
and Sahbaz (2023), and others (Sirin and Ketrez, 2023; Allcott et al.,
2022; Sazali et al., 2021; Tsai et al., 2020; Montag and Walla, 2016;
Alrobai et al., 2014). Therefore, while promoting digital literacy for its
numerous benefits (Ozsari and Gorucu, 2023; Wang et al., 2022; Yeon
and Choi, 2019; Bae, 2022; Chetty et al., 2018), we must also prioritize
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responsible digital citizenship and critical awareness to mitigate these
potential downsides. However, no studies have been found that address
the digital literacy and mental endurance of athletes simultaneously.

Digital literacy can augment the digital capabilities of individuals,
facilitating increased efficacy and efficiency in professional, educational,
and sporting domains. In the contemporary landscape, where digital
technologies undergo rapid evolution and pervasive integration, these
competencies could be of key importance. Elite athletes, particularly
those engaged in combat kickboxing, need to cope with the pressure of
intense training and competition, deal with stress and manage their
emotions effectively. Among kickboxers with greater mental toughness,
emotions such as confidence, motivation and anxiety can significantly
impact an athlete’s performance. Besides, such athletes should possess
cognitive skills such as focus, decision-making, adaptability, and
strategic thinking in order to outperform their opponents. Athletes
proficient in digital literacy may harness and amplify their mental
toughness in endeavors like competition and preparation. Proficient
digital literacy can therefore serve as a potent catalyst, amplifying the
impact of mental toughness on both competition and preparation. By
harnessing the power of technology through better digital literacy
skills, kickboxing athletes may unlock new levels of resilience, focus,
and strategic prowess, ultimately influencing their performance in
profound ways. As there has been no study to delve into the confluence
of these two variables, the question remains largely unanswered by the
existing literature. For this reason, various hypotheses were formulated
within the scope of the research and are presented below:

H,: A positive attitude towards digital technology, as measured by
the digital literacy scale, has a significant positive effect on mental
toughness in kickboxing athletes.

H,: Technique as measured by the digital literacy scale, has a

significant  positive effect on mental toughness in

kickboxing athletes.

H;: Cognitive subdimension as measured by the digital literacy
scale, has a significant positive effect on mental toughness in
kickboxing athletes.

H,: Social subdimension as measured by the digital literacy scale,
has a significant positive effect on mental toughness in

kickboxing athletes.

The current study aims to explore the relationship between digital
literacy and mental toughness in kickboxing athletes, a population
where mental stamina is a daily necessity. By doing so, it seeks to
bridge the existing gap in the field. The enhancement of athletes’
digital literacy not only presents an avenue for fortifying their mental
resilience but also aligns with the broader objective of optimizing their
overall performance.

2 Materials and methods
2.1 Research design

To investigate the potential link between specific components of
digital literacy and mental toughness in a sample of kickboxing
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athletes; this study utilized a relational survey design. This quantitative
approach allowed us to explore the strength and direction of any
potential correlations between these key variables.

2.2 Study group and demographic
characteristics of athletes

The primary data for this study was the number of active,
licensed kickboxing athletes in Osmaniye province, which was
obtained from the Provincial Directorate of Youth and Sports. At the
time of the research, there were 368 active kickboxing athletes (July
2022). For this study, a convenience sampling method was used to
select participants from this population. The study sample comprised
242 active licensed kickboxing athletes. The sample included 95
females (39.3%) and 147 males (60.7%). In terms of athletic
experience, 115 athletes (47.5%) had 1-3 years of experience, 88
athletes (36.4%) had 4-6 years of experience, and 39 athletes (16.1%)
had 7 or more years of experience. The age distribution was as
follows: 75 athletes (31%) were aged 10-13 years, 84 athletes (34.7%)
were aged 14-17 years, and 83 athletes (34.3%) were 18 years
or older.

2.3 Data collections

Research data were collected face-to-face from 242 kickboxing
athletes through a three-part questionnaire, ensuring informed
consent and data confidentiality throughout the process. The first part
assessed demographic characteristics of the athletes (e.g., age, gender,
athletic experience). In the second part, the Digital Literacy Scale
developed was used to measure participants’ digital literacy levels, and
the Mental Toughness Scale to measure participants’ mental toughness
in the third part.

2.3.1 Digital literacy scale

The scale developed by Ng (2017) was adapted into the Turkish
language and its linguistic equivalence was conducted by Hamutoglu
et al. (2017). The adapted scale consists of 17 items assessing four
subdimensions: attitude towards technology (attitude), online
information evaluation (cognitive), technical skills (technique), and
social interaction (social). The scale used a 5-point Likert-type rating
of Strongly Agree (5), Strongly Disagree (1).

2.3.2 Mental toughness scale

The scale was developed by Madrigal et al. (2013) and adapted
into Turkish by Erdogan (2016). This 11-item, 5 point Likert-type
(Strongly Agree 5, Strongly Disagree 1) questionnaire assesses a single
dimension of mental toughness, including characteristics such as self-
confidence, focus, and perseverance under pressure. The Turkish
version of the scale has been validated for use with athletes.

2.4 Data analysis
Confirmatory Factor Analysis (CFA) was used to examine the fit

criteria for the scale in this study. Pearson correlation and multiple
regression analysis methods were used to test the relationships
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between the scales within the scope of descriptive statistics and the 3.3 Results of multiple regression analysis
relational model.
VIF (variance inflation factor) values were lower than 10 (Mertler
and Vannatta Reinhart, 2017), it was determined that there was no
3 Results multi-collinearity problem among the research variables. At the same
time, the Durbin-Watson value indicates whether there is
3.1 Confirmatory factor analysis (CFA) and autocorrelation in the model. Generally, DW value around 1.5-2.5 is
validity—reliability analyses evidence that there is no autocorrelation (Zakerian and Subramaniam,
2009). The score of one variable is used to predict the other in
Confirmatory Factor Analysis (CFA) was conducted to assess the ~ regression analysis (Tabachnick and Fidell, 2015). The results of the
fit of the hypothesized measurement models for both the Digital  regression analysis between the independent variable, digital literacy
Literacy Scale and the Mental Toughness Scale to the collected data  scale subdimensions, and the dependent variable, mental toughness,
(Gurbuz and Sahin, 2017). Digital Literacy Scale: Chi-square value to  are shown in Table 3. The multiple regression model is statistically
degrees of free-dom (CMIN/DF-x2/df): 1.682; Goodness-of-Fit Index  significant (F(y 55, = 14.114; p < 0.001). The R* value of the model was
(GFI): 0.938; Adjusted Goodness-of-Fit Index (AGFI) 0.904;  0.192 and the adjusted R? value was 0.179. This finding shows that the
Comparative Fit Index (CFI): 0.927; Incremental fit index (IFI): 0.930;  independent variable of digital literacy accounts for approximately
Tucker-Lewis Index (TLI): 0.903; Root mean square error of  18% of the variation in the dependent variable dimension of mental
approximation (RMSEA): 0.053. Items 7, 11 and 12 of the digital ~ toughness. Based on the beta indicators, when the power of the
literacy scale were removed from the data set due to low factor  independent variables in this relationship to affect the dependent
loadings. Mental Toughness Scale: CMIN/DF (x2/df): 2.099 GFI:  variable is analyzed, a significant effect was found in the attitude
0.938 AGFI: 0.902 CFI: 0.934 IFI: 0.935 TLI: 0.913 RMSEA: 0.068  (f = 0.155), technique ( = 0.190) and social ( = 0.173) dimensions
These results demonstrate a good fit of both scales to the data, as  of the digital literacy scale. Attitude, technique, and social dimensions
indicated by the following: CMIN/DF values well below the commonly  all played a significant role in explaining the effect of digital literacy
accepted threshold of 3 (Hooper et al., 2008). RMSEA values below  on mental toughness. Based on the findings, it was discovered that H;,
the recommended cutoft of 0.08 (Hair et al., 2014). GFI, AGFL, CFI,  H, and H, which were formed within the scope of the research model,
IFI, and TLI values nearing or exceeding 0.9, indicating good overall ~ were supported (Table 3).
fit (Kline, 2019). These findings provide strong evidence that the scales
used in this study accurately measure the constructs of digital literacy ) )
and mental toughness in the current sample of kickboxing athletes 4 Discussion
(Table 1).
The results provide strong evidence for a positive association
between digital literacy and mental toughness in kickboxing athletes.
3.2 Results of correlation analysis This is further supported by the regression analysis, which revealed
that all subdimensions of digital literacy except cognitive skills have a
Table 2 displays the correlation coefficients (r) and significance  significant positive effect on mental toughness, particularly in terms
levels (p) obtained through correlation-type relationship inquiries, as  of attitude, technique, and social skills. These findings lend credence
outlined by Karasar (2019). Our analysis revealed significant positive  to hypotheses H;, H,, and H,, suggesting that positive attitudes, strong
correlations between all subdimensions of digital literacy and mental ~ technical skills, and effective social interaction facilitate the
toughness. The strongest correlation was observed between technique  development of mental toughness within the context of kickboxing.
and mental toughness (r = 0.347), suggesting that individuals with ~ The unexpected lack of a significant effect from the cognitive
higher technical skills tend to exhibit greater mental toughness.  dimension, as outlined in H;, warrants further investigation to
Attitude (r=0.313,) and social (r = 0.307) also showed moderate  understand the specific role of cognitive skills in this context.
positive correlations with mental toughness, highlighting the The research findings suggest that enhanced mental resilience
importance of these psychological factors in coping with challenges  through digital literacy can empower athletes to better comprehend
and maintaining emotional resilience. Interestingly, the correlation  and optimize their emotional and cognitive aspects. As digital literacy
between cognitive skills and mental toughness was weaker (r = 0.260),  increases, it becomes vital not only for achieving peak performance
suggesting that while cognitive abilities may play a role, they are not ~ but also for overcoming the distinct mental challenges associated with
as influential as other subdimensions of digital literacy in shaping  the pursuit of excellence in sports. Mental toughness, as underscored
mental toughness. by Tian et al. (2022), constitutes a crucial element in athletes’ careers,

TABLE 1 Confirmatory factor analysis (CFA) and validity—reliability analyses.

Variable CMIN/DF GFI AGFI CFI IFI TLI RMSEA Cronbach's Alfa
(x2/df) (o)

Digital literacy 1.682 0.938 0.904 0.927 0.930 0.903 0.053 0.78

scale

MT scale 2.099 0.938 0.902 0.934 0.935 0.913 0.068 0.84 ‘
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TABLE 2 Results of correlation analysis.

10.3389/fpsyg.2025.1385044

Variable Attitude Technique Cognitive Social
Attitude 3.89 0.785 -
Technique 4.10 0.669 0.398%* -
Cognitive 3.94 0.771 0.359%%* 0.350%* -
Social 3.98 0.808 0.276%* 0.358%%* 0.243%* -
MT. 4.30 0.573 0.313%* 0.347%%* 0.260%* 0.307%* -
##p < 0.01. MT: Mental toughness; M: Mean; SD: Standard deviation.
TABLE 3 Results of multiple regression analysis.
Model B Std. Error Beta (5) t P VIF
(Constant) 2.430 0.255 - 9.540 0.000 -
Attitude 0.113 0.048 0.155 2.333 0.020%* 1.292
Technique 0.163 0.058 0.190 2.805 0.005%* 1.349
Cognitive 0.071 0.048 0.096 1.484 0.139 1.231
Social 0.122 0.045 0.173 2.712 0.007%* 1.188
R=0.439 R*=0.192 Adj.R*=0.179
Fosy=14.114 Pp = 0.000%** D-W =1.951

*¥p < 0.001; *#¥p < 0.01; *p < 0.05. Dependent variable: MT: Mental toughness; Beta (p): Standardized coefficients; VIF: Variance inflation factor; D-W: Durbin-Watson.

conferring a psychological advantage for performance and fostering
positive mental health (Perry et al., 2021). Perry et al. (2021) notably,
research by Mojtahedi et al. (2023) reveals that mentally resilient
athletes exhibit lower levels of anxiety and higher levels of self-
confidence before competitions. Toros et al. (2023) concluded that
heightened mental toughness levels in sport sciences students
corresponded to increased courage levels. Ozsari et al. (2022) asserted
that enhanced mental toughness among chess athletes positively
impacts their psychological health. Kocyigit (2022) reported a positive
correlation between the mental toughness and self-efficacy levels of
triathlon athletes in his study. Nicholls et al. (2008) conducted a study
on athlete participation, revealing that elevated levels of mental
toughness were linked to greater employment of coping strategies,
including mental imagery, effort, thought control, and logical analysis.

Stamp et al. (2015) identified a positive correlation between
mental toughness (MT) and psychological well-being (PWB) in
undergraduate students. The research by Slimani et al. (2016)
demonstrated a positive relationship between mental toughness and
muscular strength. Deng et al. (2023) discovered that mental
toughness acts as a mediator between physical activity and life
satisfaction. In a study involving 1,544 athletes, Tian et al. (2022)
found a positive correlation between mental toughness and beliefin a
just world. Gould et al. (1987) and Zeiger and Zeiger (2018)
emphasized the paramount importance of mental toughness as the
key factor for success in endurance sports.

Oztas et al. (2023) disclosed a moderate positive relationship
between digital literacy levels and cognitive, affective, and behavioral
leisure time attitudes among students in the physical education and
sports department. Their findings indicated that digital literacy exerts
a positive impact on life satisfaction, with an increase in life
satisfaction corresponding to higher levels of digital literacy (Ozsari
and Gorucu, 2023). Moreover, Jang and Je (2022) established a positive
association between digital literacy and both quality of life and health

Frontiers in Psychology

promotion behavior. Taskin and Ok (2022) also identified a positive
correlation between digital literacy and life satisfaction. Jeong Kim
(2022) highlights the positive impact of digital literacy on the learning
process. This positive influence extends beyond academics, as Akyaz
(2022) identified a significant correlation between digital literacy and
individuals’ positive psychological capital. Similarly, Lee and Bae
(2023) found a positive association with life satisfaction.

Creativity and innovation also benefit from strong digital literacy
skills. Pinar and Cetinkaya-Bozkurt (2022) established a positive
connection between digital literacy and these traits, while Alt and
Raichel (2020) observed undergraduate students successfully
demonstrating their creativity through their developed digital literacy
competencies. Communication skills are another beneficiary of digital
literacy. Abbas et al. (2019) found a significant impact on
communication skills in a study of 800 Pakistani students. This finding
aligns with Prior et al.'s (2016) work, which identified positive effects
on self-efficacy, a key component of effective communication.
Svensson and Baelo (2015) emphasize the importance of high digital
literacy levels for future career success, highlighting the long-term
benefits of cultivating these skills.

In addition, research findings indicate that the cognitive
dimension does not affect mental toughness. There may be some
reasons for this finding. These results may be thought to be due to
the differences in individual learning styles, low socio-economic
level, and excessive self-confidence of kickboxers. In the study
conducted by Gumusay et al. (2023) with kickboxers, it was stated
that athletes with higher income levels take more care of themselves.
The fact that individuals who are interested in kickboxing in Turkey
generally live in a social environment with a low socio-economic
level can be evaluated as preferring traditional methods in their
learning and teaching methods. There are studies showing that
parents’ economic status and education levels affect digital literacy
(Tran et al., 2020; Zhong, 2011). On the other hand, when the
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gender of the kickboxers participating in the study is considered,
the low number of female athletes can be seen as a factor. It is
possible to come across studies showing that women have higher
information and communication technology competencies (Aesaert
and van Braak, 2015; Kim et al., 2014; Inan et al., 2021). If studies
are conducted where the sample size of men and women is close to
each other, the findings can be compared. Conducting studies on
the relationship between digital literacy and mental toughness in
other sports branches will contribute to the discussion of
the findings.

The ever-growing tide of digital technologies casts a wide net,
influencing our social and psychological landscapes in profound
ways. In this context, the concept of digital literacy emerges as a
vital tool for navigating this new terrain. Beyond mere technical
prowess, it empowers individuals to meet their evolving digital
needs, which are increasingly intertwined with their overall well-
being. Several studies, including Kuzu and Erten’s (2013) work,
highlight the link between digital literacy and a range of positive
psychological outcomes. Individuals equipped with robust digital
skills tend to exhibit greater mental well-being, reduced stress
levels, enhanced self-efficacy, more effective communication, and
even stronger aspirations. This interconnectedness echoes the
reinterpretation of Abraham Maslow’s iconic “Hierarchy of Needs”
in today’s digital age. Akyazi (2022) proposes a “Maslow 2.0
Digital Hierarchy of Needs,” suggesting that unfulfilled digital
needs can contribute to psychological stress. Conversely, by
elevating digital literacy, we can empower individuals to fulfill
these needs, reducing stress and fostering a more psychologically
sound social structure.

Embedding teaching methods with robust physical and mental
challenges lays the groundwork for lasting changes in how
individuals process information, make decisions, navigate actions,
and learn from their outcomes (Tomporowski and Pesce, 2019). In
the realm of athlete training, established theories emphasize the
necessity of a three-phase approach encompassing preparation,
competition, and transition, with each phase diligently catering to
physical, technical, tactical, and cognitive aspects (Blumenstein
et al., 2005). However, to truly transform athlete performance on
emotional, motivational, and cognitive levels Tenenbaum et al.
(2023) a crucial element often goes overlooked: digital literacy. This
study unveils a compelling link—high digital literacy correlates
with superior mental resilience, ultimately playing a pivotal role in
athletes’ ability to overcome challenges. These honed skills translate
to enhanced performance under the pressure and stress of
competitive environments. Moreover, the significance of athletes’
mental toughness extends beyond mere sporting success, deeply
impacting their psychological well-being. This study suggests that
by addressing the digital needs of kickboxing athletes and
subsequently boosting their digital literacy levels, we can
concurrently elevate their mental toughness-a cornerstone of their
athletic performance.

5 Conclusion

This study delves into uncharted territory by examining the link
between digital literacy and athletes’ mental toughness. The findings
not only contribute valuable theoretical insights but also offer
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practical implications for coaches, trainers, and policymakers.
Theoretically, the study establishes a novel connection: higher digital
literacy levels correlate with enhanced mental resilience in athletes.
This sheds light on a previously unexplored factor influencing
athletes’ ability to cope with pressure and perform optimally. On a
practical level, the study emphasizes the significance of fostering a
positive attitude towards digital literacy. By integrating targeted
activities into athletes’ educational and training programs, we can
equip them with the skills and mindset needed to navigate the
modern sports landscape. This, in turn, can translate to improved
performance and overall well-being.

We urge all stakeholders in the sports domain, especially
policymakers, to prioritize initiatives that enhance digital literacy
among athletes, particularly in their formative years. Because it is
important to provide digital literacy training to athletes, to enable
them to follow the developments in their branches and their
individual performances, and to increase their ability to use digital
technologies effectively in their communication with their private
and social environments. Considering the fact that athletes also
continue their academic careers, it is important for them to be able
to use digital technologies at an effective literacy level for their
educational careers to proceed healthily. There are studies showing
that individuals with high levels of digital literacy have a positive
effect on their participation rates in learning activities (Kara, 2021;
Wei and Chou, 2020; Kahu, 2011; Ilgaz and Gulbahar, 2015).
Introducing programs focused on digital skills into existing
educational and training frameworks, such as elementary school
game programs or secondary school sports activities, could
be instrumental in nurturing well-rounded, resilient athletes. Further
research involving athletes from diverse sports disciplines can further
illuminate this crucial link and guide the development of effective
training programs.

5.1 Limitations

The study results are limited to kickboking athletes and may not
be generalizable to other athlete populations or the general public.
Factors specific to kickboking culture or training might influence the
relationship between digital knowledge and attitudes, and mental
toughness, making it difficult to extrapolate the findings to other
contexts. The research was conducted in Turkey, and the cultural
context might influence factors like attitudes towards digital and
mental toughness. Applying the findings to athletes from different
cultural backgrounds might require caution.

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by Osmaniye Korkut
Ata University Science and Science Scientific Research and Publication
Ethics Board. The studies were conducted in accordance with the local

frontiersin.org


https://doi.org/10.3389/fpsyg.2025.1385044
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Ozsari et al.

legislation and institutional requirements. Written informed consent
for participation in this study was provided by the participants’ legal
guardians/next of kin. Written informed consent was obtained from
the individual(s), and minor(s)’ legal guardian/next of kin, for the
publication of any potentially identifiable images or data included in
this article.

Author contributions

AO: Data curation, Formal analysis, Investigation, Methodology,
Writing - original draft. ToT: Data curation, Formal analysis,
Investigation, Project administration, Writing — original draft. HU:
Data curation, Formal analysis, Investigation, Writing - original draft.
MG: Data curation, Formal analysis, Investigation, Writing — review
& editing. TuT: Conceptualization, Formal analysis, Methodology,
Validation, Writing - review & editing. SP: Data curation,
Investigation, Writing — review & editing. MA: Conceptualization,
Data curation, Formal analysis, Investigation, Project administration,
Validation, Writing - review & editing.

References

Abbas, Q., Hussain, S., and Rasool, S. (2019). Digital literacy effect on the academic
performance of students at higher education level in Pakistan. Glob. Soc. Sci. Rev. 4,
154-165. doi: 10.31703/gssr.2019

Aesaert, K., and van Braak, J. (2015). Gender and socioeconomic related differences
in performance based ICT competences. Comput. Educ. 84, 8-25. doi:
10.1016/j.compedu.2014.12.017

Akyazi, T. (2022). The relationship between digital literacy and positive psychological
capital in the context of Maslow 2.0 hierarchy of digital needs: a study in the
manufacturing industry. J. Selcuk Univ. Soc. Sci. Inst. 49, 345-363. doi:
10.52642/susbed.1160850

Allcott, H., Gentzkow, M., and Song, L. (2022). Digital addiction. Am. Econ. Rev. 112,
2424-2463. doi: 10.1257/aer.20210867

Alrobai, A., Phalp, K., and Ali, R. (2014). Digital addiction: a requirements engineering
perspective. In Requirements engineering: Foundation for Software Quality: 20th
international working conference, REFSQ 2014, Essen, Germany, April 7-10.
Proceedings 20 (pp. 112-118). Springer International Publishing.

Alt, D., and Raichel, N. (2020). Enhancing perceived digital literacy skills and creative
self-concept through gamified learning environments: insights from a longitudinal
study. Int. J. Educ. Res. 101:101561. doi: 10.1016/j.ijer.2020.101561

Arias Lopez, M. D. P, Ong, B. A, Borrat Frigola, X., Fernandez, A. L., Hicklent, R. S.,
Obeles, A. J. T, et al. (2023). Digital literacy as a new determinant of health. A scoping
review. PLOS Digit. Health 2, 1-21. doi: 10.1371/journal.pdig.0000279

Bae, S. M. (2022). The mediating effect of digital literacy on the relationship between
smartphone use motives and life satisfaction for senior citizens in Korea. Iran. J. Public
Health 51, 336-344. doi: 10.18502/ijph.v51i2.8686

Bai, X., Yao, L., Duan, C., Sun, X., and Niu, G. (2022). Deviant peer affiliation and
adolescent tobacco and alcohol use: the roles of tobacco and alcohol information
exposure on social networking sites and digital literacy. Behav. Sci. 12:478. doi:
10.3390/bs12120478

Baker, J., Coté, J., and Hawes, R. (2000). The relationship between coaching behaviours
and sport anxiety in athletes. J. Sci. Med. Sport 3, 110-119. doi:
10.1016/S1440-2440(00)80073-0

Bao, K., Hu, ], Leung, C. K., and Yao, J. (2024). A correlation analysis method between
students' digital literacy and mental health. J. Mech. Med. Biol. 24:2440081. doi:
10.1142/50219519424400815

Barrera, M. (1986). Distinctions between social support concepts, measures, and
models. Am. J. Commun. Psychol. 14, 413-445. doi: 10.1007/BF00922627

Bawden, D. (2008). “Origins and concepts of digital literacy,” in Digital literacies:
concepts, policies and practices. eds. C. Lankshear and M. Knobe (Lausanne, Switzerland:
Peter Lang Publishing), 30, 17-32.

Baydar-Arican, H. O. (2022). The effect of lifelong learning tendency of athlete-
sedentary students on the level of digital literacy and investigation of some variables. J.
Turkish Sport Sci. 5, 38-48. doi: 10.46385/tsbd.1051798

Benitez-Sillero, J. D. D., Martinez-Aranda, L. M., Sanz-Matesanz, M., and
Dominguez-Escribano, M. (2021). Determining factors of psychological performance

Frontiers in Psychology

10.3389/fpsyg.2025.1385044

Funding

The author(s) declare that no financial support was received for
the research and/or publication of this article.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

and differences among age categories in youth football players. Sustain. For. 13:7713. doi:
10.3390/su13147713

Blumenstein, B., Lidor, R., and Tenenbaum, G. (2005). Periodization and planning of
psychological preparation in elite combat sport programs: the case of judo. Int. J. Sport
Exerc. Psychol. 3, 7-25. doi: 10.1080/1612197X.2005.9671755

Brown, C. (2020). “Introduction to digital literacy” in Digital citizenship toolkit. ed.
M. Schwartz (Toronto: Pressbooks).

Butt, J., Weinberg, R., and Culp, B. (2010). Exploring mental toughness in NCAA
athletes. J. Intercoll. Sport 3, 316-332. doi: 10.1123/jis.3.2.316

Chetty, K., Qigui, L., Gcora, N., Josie, J., Wenwei, L., and Fang, C. (2018). Bridging the
digital ~divide: measuring digital literacy. Economic 12, 1-20. doi:
10.5018/economics-ejournal.ja.2018-23

Cowden, R. G. (2017). Mental toughness and success in sport: a review and prospect.
Open Sport Sci. . 10, 1-14. doi: 10.2174/1875399X01710010001

Crust, L., and Clough, P. J. (2011). Developing mental toughness: from research to
practice. J. Sport Psychol. Action 2, 21-32. doi: 10.1080/21520704.2011.563436

Deng, J., Liu, Y., Chen, R., and Wang, Y. (2023). The relationship between physical
activity and life satisfaction among university students in China: the mediating role of
self-efficacy and resilience. Behav. Sci. 13:889. doi: 10.3390/bs13110889

Devonport, T. J. (2006). Perceptions of the contribution of psychology to success in
elite kickboxing. J. Sports Sci. Med. 5, 99-107

Dumsday, G., and Yeoh, T. H. (2023). Information technology tools for mental
resilience training in sports: a systematic review. J. Sport Psychol. 32, 51-60.

Encel, K., Mesagno, C., and Brown, H. (2016). Facebook use and its relationship with
sport anxiety. J. Sports Sci. 35, 756-761. doi: 10.1080/02640414.2016.1186817

Erdogan, N. (2016). Mental toughness scale (MTS): the study of adaptation to
Turkish, validity and reliability study. Int. J. Sci. Cult. Sport 4, 652-664. doi:
10.14486/IntJSCS588

Ersoy, M., and Sahbaz, A. F. (2023). Digital game addiction and children. in Handbook

of Research on Perspectives on Society and Technology Addiction. eds. R. S. Nazli and G.
Sari (IGI Global), 298-317.

Eshet, Y. (2004). Digital literacy: a conceptual framework for survival skills in the
digital era. J. Educ. Multim. Hyperm. 13, 93-106.

Gerber, M., Kalak, N., Lemola, S., Clough, P.]., Perry, J. L., Pithse, U,, et al. (2013). Are
adolescents with high mental toughness levels more resilient against stress? Stress. Health
29, 164-171. doi: 10.1002/smi.2447

Gilster, P. (1997). Digital literacy. New York: Wiley.

Gould, D., Hodge, K., Peterson, K., and Petlichkoff, L. (1987). Psychological
foundations of coaching: similarities and differences among intercollegiate wrestling
coaches. Sport Psychol. 1, 293-308. doi: 10.1123/tsp.1.4.293

Gucciardi, D. E, Gordon, S., and Dimmock, J. A. (2009). Advancing mental toughness
research and theory using personal construct psychology. Int. Rev. Sport Exerc. Psychol.
2, 54-72. doi: 10.1080/17509840802705938

frontiersin.org


https://doi.org/10.3389/fpsyg.2025.1385044
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.31703/gssr.2019
https://doi.org/10.1016/j.compedu.2014.12.017
https://doi.org/10.52642/susbed.1160850
https://doi.org/10.1257/aer.20210867
https://doi.org/10.1016/j.ijer.2020.101561
https://doi.org/10.1371/journal.pdig.0000279
https://doi.org/10.18502/ijph.v51i2.8686
https://doi.org/10.3390/bs12120478
https://doi.org/10.1016/S1440-2440(00)80073-0
https://doi.org/10.1142/S0219519424400815
https://doi.org/10.1007/BF00922627
https://doi.org/10.46385/tsbd.1051798
https://doi.org/10.3390/su13147713
https://doi.org/10.1080/1612197X.2005.9671755
https://doi.org/10.1123/jis.3.2.316
https://doi.org/10.5018/economics-ejournal.ja.2018-23
https://doi.org/10.2174/1875399X01710010001
https://doi.org/10.1080/21520704.2011.563436
https://doi.org/10.3390/bs13110889
https://doi.org/10.1080/02640414.2016.1186817
https://doi.org/10.14486/IntJSCS588
https://doi.org/10.1002/smi.2447
https://doi.org/10.1123/tsp.1.4.293
https://doi.org/10.1080/17509840802705938

Ozsari et al.

Gumusay, M., Koc, M. C., and Turhan, M. (2023). Investigation of recreational sports
well-being levels of kickboxing athletes. Int. Sport Sci. Stud. Stud. J. 5, 46-59.

Gurbuz, S., and Sahin, E (2017). Research methods in social sciences. Turkey: Seckin.

Guvendi, B., Turksoy, A., Guclu, M., and Konter, E. (2018). Examination of the level
courage and mental toughness of professional wrestlers. Int. . Sport Exerc. Train. Sci. 4,
70-78. doi: 10.18826/useeabd.424017

Hair, J. F, Black, W. C., Babin, B. J., and Anderson, R. E. (2014). Multivariate data
analysis. Seventh Edn. London: Pearson Education Limited.

Hamutoglu, N. B., Gungoren, O. C., Uyanik, G. K., and Erdoga.n, D.G. (2017). Adapting
digital literacy scale into Turkish. Ege Educ. J. 18, 408-429. doi: 10.12984/egeefd.1037452

Hannan, T. E., Moffitt, R. L., Neumann, D. L., and Thomas, P. R. (2015). Applying the
theory of planned behavior to physical activity: the moderating role of mental toughness.
J. Sport Exerc. Psychol. 37, 514-522. doi: 10.1123/jsep.2015-0074

Hayes, J. F, Maughan, D. L., and Grant-Peterkin, H. (2016). Interconnected or
disconnected? Promotion of mental health and prevention of mental disorder in the
digital age. Br. . Psychiatry 208, 205-207. doi: 10.1192/bjp.bp.114.161067

Hooper, D., Coughlan, J., and Mullen, M. R. (2008). Structural equation
modelling: guidelines for determining model fit. Electron. J. Bus. Res. Methods
6, 53-60.

Iigaz, H., and Gulbahar, Y. (2015). A snapshot of online learners: e-readiness,
e-satisfaction and expectations. Int. Rev. Res. Open Distrib. Learn. 16, 171-187. doi:
10.19173/irrodl.v16i2.2117

Inan, K. B, Seker, M., and Aykut, C. (2021). Investigating students’ digital literacy
levels during online education due to COVID-19 pandemic. Sustain. For. 13:11878. doi:
10.3390/su132111878

Inceoglu, M. (2010). Attitude perception communication. Ankara: Beykent University
Publishing House.

Jang, S. H., and Je, N. H. (2022). The relationship between digital literacy, loneliness,
quality of life, and health-promoting behaviors among the elderly in the age of Covid-19.
Int. J. Adv. Appl. Sci. 9, 71-79. doi: 10.21833/ijaas.2022.04.009

Jeong Kim, Y. (2022). Structural relationship between college students' mental health,
digital social capital, digital literacy, smartphone addiction and learning flow. Stud. Cent.
Curricul. Educ. Res. 22, 427-444. doi: 10.22251/jlcci.2022.22.11.427

Jones, G., Hanton, S., and Connaughton, D. (2007). A framework of mental toughness
in the world’s best. Sport Psychol. 21, 243-264. doi: 10.1123/tsp.21.2.243

Kahu, E. R. (2011). Framing student engagement in higher education. Stud. High.
Educ. 38, 758-773. doi: 10.1080/03075079.2011.598505

Kalam, A., Goi, C. L., and Tiong, Y. Y. (2023). Student motivations for social
media use and their effects on academic performance- a meditational approach in
emerging market. Interact. Technol. Smart Educ. 20, 313-334. doi:
10.1108/ITSE-09-2022-0115

Kara, M. (2021). Revisiting online learner engagement: exploring the role of learner
characteristics in an emergency period. J. Res. Technol. Educ. 54, 236-252. doi:
10.1080/15391523.2021.1891997

Karadag, O., Baba Kaya, H., and Ustaoglu Hosver, P. (2023). The perceptions of sports
sciences faculty students against the digital technology concept: a metaphor study,
Trakya. J. Educ. 13, 923-942. doi: 10.24315/tred.1100416

Karageorghis, C. I, Terry, P. C., and Kinetics, H. (2020) in Sport psychology. Inside
sport psychology. ed. A. Cadir (Turkey: Nobel).

Karakus, G., and Ocak, G. (2019). An investigation of digital literacy self-efficacy skills
of pre-service teachers in terms of different variables. Afyon Kocatepe Univ. J. Soc. Sci.
21, 129-147. doi: 10.32709/akusosbil. 466549

Karasar, N. (2019). Scientific research method. 34th Edn. Turkey: Nobel.

Kiline, Z., and Gurer, B. (2019). The effects of basic psychological needs of individuals
doing outdoor sports on mental toughness. CBU J. Phys. Edu. Sport Sci. 14, 222-233.
doi: 10.33459/cbubesbd.576242

Kim, H. S., Kil, H. J., and Shin, A. (2014). An analysis of variables affecting the ICT
literacy level of Korean elementary school students. Comput. Educ. 77, 29-38. doi:
10.1016/j.compedu.2014.04.009

Kline, R. B. (2019). Principles and practice of structural equation modeling. Fourth
Edn. New York: The Guilford Press.

Kocyigit, B. (2022). The relationship between mental resilience and self-efficacy.
Mediterr. . Sports Sci. 5, 871-881. doi: 10.38021/asbid.1166423

Komatsu, S., Yoshinuma, S., Kato, C., and Aoki, K. (2021). Consideration on factors
related to athletes mental toughness. Psychology 12, 595-606. doi:
10.4236/psych.2021.124037

Kuzu, I, and Erten, P. (2013). Prospective teachers' perception levels of their digital
literacy. Int. J. Multidiscipl. Thought 3, 51-68.

Laor, T,, and Galily, Y. (2022). Who'S clicking on on-demand? Media consumption
patterns of generations Y & Z. Technol. Soc. 70:102016. doi: 10.1016/j.techsoc.2022.102016

Lee, . H., and Bae, S. M. (2023). The relationship between smartphone use motives,
social capital, digital literacy, and life satisfaction in elderly Koreans. Iran. J. Public
Health 52, 2554-2562. doi: 10.18502/ijph.v52i12.14316

Frontiers in Psychology

10.3389/fpsyg.2025.1385044

Lev-On, A, Steinfeld, N., Abu-Kishk, H., and Pearl Naim, S. (2021). The long-term
effects of digital literacy programs for disadvantaged populations: analyzing participants’
perceptions. J. Inf. Commun. Ethics Soc. 19, 146-162. doi: 10.1108/JICES-02-2020-0019

Li, N., Zhao, S., Liu, C., Dai, K., and Huang, W. (2023). Exploring the relationship
between perceived social support and college students’ autonomous fitness behavior:
chain mediating effect test. Front. Psychol. 13:1036383. doi: 10.3389/fpsyg.2022.1036383

Madrigal, L., Hamill, S., and Gill, D. L. (2013). Mind over matter: the development of
the mental toughness scale. Sport Psychol. 27, 62-77. doi: 10.1123/tsp.27.1.62

Maftei, A., and Patrausanu, A. M. (2023). Digital reflections: narcissism, stress,
social media addiction, and nomophobia. J. Psychol. 158, 147-160. doi:
10.1080/00223980.2023.2256453

Martin, A. A. (2006). European framework for digital literacy. Nordic J. Digit. Lit. 1,
151-161. doi: 10.18261/ISSN1891-943X-2006-02-06

Mertler, C. A., and Vannatta Reinhart, R. (2017). Advanced and multivariate statistical
methods: Practical application and interpretation. Sixth Edn. New York: Routledge
Taylor & Francis.

Middleton, S. C., Marsh, H. M., Martin, A. ], Richards, G. E., and Perry, C. (2004).
Discovering mental toughness: a qualitative study of mental toughness in elite athletes.
Psychol. Today 22, 60-72.

Mojtahedi, D., Dagnall, N., Denovan, A., Clough, P., Dewhurst, S., Hillier, M., et al.
(2023). Competition anxiety in combat sports and the importance of mental toughness.
Behav. Sci. 13:713. doi: 10.3390/bs13090713

Montag, C., and Walla, P. (2016). Carpe diem instead of losing your social mind:
beyond digital addiction and why we all suffer from digital overuse. Cogent Psychol.
3:1157281. doi: 10.1080/23311908.2016.1157281

Nam, J., Kim, S., and Jung, Y. (2023). Elderly users’ emotional and behavioral responses to
self-service technology in fast-food restaurants. Behav. Sci. 13:284. doi: 10.3390/bs13040284

Ng, W. (2017). Can we teach digital natives digital literacy? Comput. Educ. 59,
1065-1078. doi: 10.1016/j.compedu.2012.04.016

Nicholls, A. R., Polman, R. C,, Levy, A. R., and Backhouse, S. H. (2008). Mental
toughness, optimism, pessimism and coping among athletes. Personal. Individ. Differ.
44, 1182-1192. doi: 10.1016/j.paid.2007.11.011

Ozsari, A., and Gorucu, A. (2023). Digital literacy, digital addiction and life satisfaction:
study of judo athletes. J. Educ. Recreat. Patterns 4, 169-180. doi: 10.53016/jerp.v4i1.100

Ozsari, A., Pepe, S., and Gorucu, A. (2022). Investigation of the relationship between
mental endurance and psychological well-being of male chess players. . Men's Health
18:1. doi: 10.31083/j.jomh1807152

Oztas, M., Ekinci, H. B., Malli, A. Y., and Akcan, I. O. (2023). Investigation of the
leisure attitudes and digital literacy levels of the physical education and sports
department students. Anat. Sport Res. 4, 26-34. doi: 10.29228/anatoliasr.38

Perry, J. L., Strycharczyk, D., Dagnall, N., Denovan, A., Papageorgiou, K. A., and
Clough, P. J. (2021). Dimensionality of the mental toughness questionnaire (MTQ48).
Front. Psychol. 12, 1-7. doi: 10.3389/fpsyg.2021.654836

Pinar, G., and Cetinkaya-Bozkurt, O. (2022). The role of creative self-efficacy and
digital literacy in supporting academic success through innovative behavior. Mehmet
Akif Ersoy Univ. J. Appl. Sci. 6, 1-31. doi: 10.31200/makuubd.988158

Porat, E., Blau, I, and Barak, A. (2018). Measuring digital literacies: junior high-school
students' perceived competencies versus actual performance. Comput. Educ. 126, 23-36.
doi: 10.1016/j.compedu.2018.06.030

Prior, D. D., Mazanov, J., Meacheam, D., Heaslip, G., and Hanson, J. (2016). Attitude,
digital literacy and self-efficacy: flow-on effects for online learning behavior. Internet
High. Educ. 29, 91-97. doi: 10.1016/j.iheduc.2016.01.001

Reddy, P, Sharma, B., and Chaudhary, K. (2020). Digital literacy: a review of literature.
Int. . Technoethics 11, 65-94. doi: 10.4018/1JT.20200701.0al

Sandalis, I. G., Taskou, E. E., and Mougiou, S. K. (2023). The benefits of digital literacy
for psychiatric disease through educational activities. European. J. Eng. Technol. Res. 1,
8-15. doi: 10.24018/ejeng.2023.1.CIE.3132

Sazali, R., Suhaimi, S. S. A., Nazuri, N. S., Ahmad, M. E, and Jong-Young, L. (2021).
Deliberation of gaming addiction to physical activity and health: a case study in South
Korea. Int. J. Acad. Res. Business Soc. Sci. 11,605-620. doi: 10.6007/IJARBSS/v11-i10/11104

Sirin, H., and Ketrez, G. (2023). “Digital addiction and its reflections on the individual
and society” in Handbook of research on perspectives on society and technology
addiction. eds. R. S. Nazli, and G. Sari (IGI Global), 250-264.

Slimani, M., Miarka, B., Briki, W., and Cheour, E (2016). Comparison of mental
toughness and power test performances in high-level kickboxers by competitive success.
Asian ]. Sports Med. 7:¢30840. doi: 10.5812/asjsm.30840

Spante, M., Hashemi, S. S., Lundin, M., and Algers, A. (2018). Digital competence and
digital literacy in higher education research: systematic review of concept use. Cogent
Educ. 5, 1-21. doi: 10.1080/2331186X.2018.1519143

Stamp, E., Crust, L., Swann, C., Perry, J., Clough, P, and Marchant, D. (2015).
Relationships between mental toughness and psychological wellbeing in undergraduate
students. Personal. Individ. Differ. 75, 170-174. doi: 10.1016/j.paid.2014.11.038

Svensson, M., and Baelo, R. (2015). Teacher students’ perceptions of their digital
competence. Procedia Soc. Behav. Sci. 180, 1527-1534. doi: 10.1016/j.sbspro.2015.02.302

frontiersin.org


https://doi.org/10.3389/fpsyg.2025.1385044
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.18826/useeabd.424017
https://doi.org/10.12984/egeefd.1037452
https://doi.org/10.1123/jsep.2015-0074
https://doi.org/10.1192/bjp.bp.114.161067
https://doi.org/10.19173/irrodl.v16i2.2117
https://doi.org/10.3390/su132111878
https://doi.org/10.21833/ijaas.2022.04.009
https://doi.org/10.22251/jlcci.2022.22.11.427
https://doi.org/10.1123/tsp.21.2.243
https://doi.org/10.1080/03075079.2011.598505
https://doi.org/10.1108/ITSE-09-2022-0115
https://doi.org/10.1080/15391523.2021.1891997
https://doi.org/10.24315/tred.1100416
https://doi.org/10.32709/akusosbil.466549
https://doi.org/10.33459/cbubesbd.576242
https://doi.org/10.1016/j.compedu.2014.04.009
https://doi.org/10.38021/asbid.1166423
https://doi.org/10.4236/psych.2021.124037
https://doi.org/10.1016/j.techsoc.2022.102016
https://doi.org/10.18502/ijph.v52i12.14316
https://doi.org/10.1108/JICES-02-2020-0019
https://doi.org/10.3389/fpsyg.2022.1036383
https://doi.org/10.1123/tsp.27.1.62
https://doi.org/10.1080/00223980.2023.2256453
https://doi.org/10.18261/ISSN1891-943X-2006-02-06
https://doi.org/10.3390/bs13090713
https://doi.org/10.1080/23311908.2016.1157281
https://doi.org/10.3390/bs13040284
https://doi.org/10.1016/j.compedu.2012.04.016
https://doi.org/10.1016/j.paid.2007.11.011
https://doi.org/10.53016/jerp.v4i1.100
https://doi.org/10.31083/j.jomh1807152
https://doi.org/10.29228/anatoliasr.38
https://doi.org/10.3389/fpsyg.2021.654836
https://doi.org/10.31200/makuubd.988158
https://doi.org/10.1016/j.compedu.2018.06.030
https://doi.org/10.1016/j.iheduc.2016.01.001
https://doi.org/10.4018/IJT.20200701.oa1
https://doi.org/10.24018/ejeng.2023.1.CIE.3132
https://doi.org/10.6007/IJARBSS/v11-i10/11104
https://doi.org/10.5812/asjsm.30840
https://doi.org/10.1080/2331186X.2018.1519143
https://doi.org/10.1016/j.paid.2014.11.038
https://doi.org/10.1016/j.sbspro.2015.02.302

Ozsari et al.

Swim, N, Presley, R., and Thompson, E. (2023). Digital development and technology
in sport: a course to improve digital literacy in the sport management curriculum. Sport
Manag. Educ. ]. 18, 87-93. doi: 10.1123/smej.2022-0021

Tabachnick, B. G., and Fidell, L. S. (2015). Use of multivariate statistics. 6th Edn.
Boston: MA Pearson.

Taskin, B., and Ok, C. (2022). Impact of digital literacy and problematic smartphone
use on life satisfaction: comparing pre- and post-Covid-19 pandemic. Europ. J. Invest.
Health Psychol. Educ. 12, 1311-1322. doi: 10.3390/ejihpe12090091

Tenenbaum, G., and Land, W. M. (2009). Mental representations as an underlying
mechanism for human performance. Prog. Brain Res. 174, 251-266. doi:
10.1016/S0079-6123(09)01320-X

Tenenbaum, G., Vigodsky, A., and Lev, A. (2023). Coaches’ mind games: harnessing
technical fouls for psychological momentum in basketball. Behav. Sci. 13:904. doi:
10.3390/bs13110904

Tian, S., Chen, S., and Cui, Y. (2022). Belief in a just world and mental toughness in
adolescent athletes: the mediating mechanism of meaning in life. Front. Psychol.
13:901497. doi: 10.3389/fpsyg.2022.901497

Tomporowski, P. D., and Pesce, C. (2019). Exercise, sports, and performance arts
benefit cognition via a common process. Psychol. Bull. 145, 929-951. doi:
10.1037/bul0000200

Toros, T., Ogras, E. B., Okan, I, Temel, C., Keskin, M. T., Korkmaz, C., et al. (2023).
Investigation the relationship between mental toughness and courage levels of sports
sciences faculty students for sustainable performance. Sustain. For. 15:9406. doi:
10.3390/su15129406

Tran, T., Ho, M.-T,, Pham, T.-H., Nguyen, M.-H., Nguyen, K.-L. P,, Vuong, T.-T,, et al.
(2020). How digital natives learn and thrive in the digital age: evidence from an
emerging economy. Sustain. For. 12:3819. doi: 10.3390/su12093819

Tsai, S. M., Wang, Y. Y., and Weng, C. M. (2020). A study on digital games internet
addiction: peer relationships and learning attitude of senior grade of children in
elementary school of Chiayi county. J. Educ. Learn. 9, 13-26. doi: 10.5539/jel.v9n3p13

Vella, S. A, Sutcliffe, J. T., Fernandez, D., Liddelow, C., Aidman, E., Teychenne, M.,
et al. (2023). Context matters: a review of reviews examining the effects of contextual

Frontiers in Psychology

09

10.3389/fpsyg.2025.1385044

factors in physical activity interventions on mental health and wellbeing. Ment. Health
Phys. Act. 25:100520. doi: 10.1016/j.mhpa.2023.100520

Wang, J., Liu, C., and Cai, Z. (2022). Digital literacy and subjective happiness of low-
income groups: evidence from rural China. Front. Psychol. 13:1045187. doi:
10.3389/fpsyg.2022.1045187

Wei, H. C.,, and Chou, C. (2020). Online learning performance and satisfaction:
do perceptions and readiness matter? Distance Educ. 41, 48-69. doi:
10.1080/01587919.2020.1724768

Weinberg, R., Freysinger, V., and Mellano, K. (2018). How can coaches build mental
toughness? Views from sport psychologists. J. Sport Psychol. Action 9, 1-10. doi:
10.1080/21520704.2016.1263981

Yang, J., Shen, Q., Tong, X., and Mukhopadhaya, P. (2025). The impact of digital
literacy in enhancing individuals’ health in China. BMC Public Health 25:364. doi:
10.1186/512889-025-21454-8

Yeon, E. M., and Choi, H. S. (2019). Relationship between digital informatization
capability, digital informatization accessability and life satisfaction of disabled people:
multigroup analysis of perceived social support network. J. Korea Acad. Indust.
Cooperation Soc. 20, 636-644. doi: 10.5762/KAIS.2019.20.12.636

Yongtao, Y., Zhonggiu, Z., Xuhong, L., Defeng, Z., Shugiang, L., and Shuangling, Z. (2015).
The relationship between mental toughness and risky decision making behaviors of volleyball
players. Chin. J. Sports Med. 7, 681-687. doi: 10.16038/.1000-6710.2015.07.012

Zakerian, S. A., and Subramaniam, I. D. (2009). The relationship between psychosocial
work factors, work stress and computer-related musculoskeletal discomforts among
computer users in Malaysia. Int. J. Occup. Saf. Ergon. 15, 425-434. doi:
10.1080/10803548.2009.11076822

Zeiger, ]. S., and Zeiger, R. S. (2018). Mental toughness latent profiles in endurance
athletes. PLoS One 13:e0193071. doi: 10.1371/journal.pone.0193071

Zheng, Z., Sun, N, Yang, L., Liu, W,, Lu, Y., Chu, Y,, et al. (2023). The socioeconomic
status of adult children, intergenerational support, and the well-being of Chinese older
adults. Human. Soc. Sci. Commun. 10:481. doi: 10.1057/s41599-023-01970-x

Zhong, Z.]. (2011). From access to usage: the divide of self-reported digital skills
among adolescents. Comput. Educ. 56, 736-746. doi: 10.1016/j.compedu.2010.10.016

frontiersin.org


https://doi.org/10.3389/fpsyg.2025.1385044
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1123/smej.2022-0021
https://doi.org/10.3390/ejihpe12090091
https://doi.org/10.1016/S0079-6123(09)01320-X
https://doi.org/10.3390/bs13110904
https://doi.org/10.3389/fpsyg.2022.901497
https://doi.org/10.1037/bul0000200
https://doi.org/10.3390/su15129406
https://doi.org/10.3390/su12093819
https://doi.org/10.5539/jel.v9n3p13
https://doi.org/10.1016/j.mhpa.2023.100520
https://doi.org/10.3389/fpsyg.2022.1045187
https://doi.org/10.1080/01587919.2020.1724768
https://doi.org/10.1080/21520704.2016.1263981
https://doi.org/10.1186/s12889-025-21454-8
https://doi.org/10.5762/KAIS.2019.20.12.636
https://doi.org/10.16038/j.1000-6710.2015.07.012
https://doi.org/10.1080/10803548.2009.11076822
https://doi.org/10.1371/journal.pone.0193071
https://doi.org/10.1057/s41599-023-01970-x
https://doi.org/10.1016/j.compedu.2010.10.016

	The effect of digital literacy on mental toughness: research on a sport branch
	1 Introduction
	2 Materials and methods
	2.1 Research design
	2.2 Study group and demographic characteristics of athletes
	2.3 Data collections
	2.3.1 Digital literacy scale
	2.3.2 Mental toughness scale
	2.4 Data analysis

	3 Results
	3.1 Confirmatory factor analysis (CFA) and validity—reliability analyses
	3.2 Results of correlation analysis
	3.3 Results of multiple regression analysis

	4 Discussion
	5 Conclusion
	5.1 Limitations


	References

