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Abstract 

Introduction: In the realm of youth sports training, physical conditioning often takes center stage, while cognitive 

development is frequently overlooked. However, mental agility, focus, and decision-making are equally vital 

components of athletic success, particularly in dynamic and strategic sports like football. Chess, known globally for its 

impact on cognitive enhancement, offers a unique opportunity to train the mind in ways that are directly applicable to 

sports performance. This study addresses the gap by examining how chess, a cognitively demanding game, can 

contribute to the athletic growth of young football players. By integrating mental training into sports routines, this 

research aims to highlight a new dimension of youth athlete development. 

Objectives: The main goal of this study is to investigate the extent to which chess training can enhance the cognitive 

skills of young football players under the age of 13. It also aims to determine whether these cognitive improvements 

translate into tangible benefits on the football field. Furthermore, the research seeks to establish chess as a viable 

supplementary component within youth sports training programs, advocating for a more balanced approach that 

nurtures both mind and body in young athletes. 

Methods: This research employed a practical, descriptive-survey methodology, targeting young footballers who are 

actively involved in football academies. Data were gathered through a structured questionnaire designed to assess 

cognitive and performance-related variables. The responses were analyzed using structural equation modeling through 

Smart PLS software, which allowed for an in-depth examination of the relationships between chess training, cognitive 

improvement, and athletic performance. The study sample included children under 13 years of age, ensuring a focused 

analysis on early developmental stages in both cognition and sport. 

Results: The analysis revealed that children who engaged in chess training showed marked improvements in several 

cognitive areas, including enhanced attention, better problem-solving abilities, and more effective decision-making. 

These cognitive gains had a direct positive effect on their football performance. Participants were reported to make 

quicker and more accurate decisions during matches, and they demonstrated improved concentration, especially during 

high-pressure moments. These findings suggest that cognitive skills honed through chess are highly transferable to 

football, enhancing both the psychological and tactical aspects of gameplay. 

Conclusions: In conclusion, chess training proves to be a valuable addition to youth sports programs, offering significant 

cognitive benefits that support improved athletic performance. By fostering strategic thinking, concentration, and 

mental toughness, chess complements physical training and prepares young athletes for the complex demands of 

competitive sports. This study encourages coaches, educators, and sports organizations to consider integrating 

intellectual games like chess into their training curricula, promoting a holistic developmental model that enhances both 

the mind and the body. 
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1. Introduction 

Chess, a game that has captivated the minds of 

individuals for centuries, extends far beyond its 

traditional portrayal as a recreational pastime. Played 
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on a 64-square board, chess challenges players to 

engage in strategic thinking, problem-solving, and 

anticipatory decision-making, skills that have significant 

implications for cognitive development. While the 
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game has historically been seen as a measure of 

intellectual ability, its benefits in other areas, 

particularly in sports, have gained attention in recent 

years. As researchers delve deeper into the interplay 

between mental and physical abilities, chess emerges 

as a unique and transformative tool for enhancing 

performance in various domains, including football 

[1,2]. 

Concentration is a fundamental skill in chess, requiring 

players to evaluate multiple possibilities, foresee 

threats, and identify opportunities. This heightened 

focus is supported by studies indicating that chess 

players exhibit superior cognitive processing and 

problem-solving skills compared to non-players [1]. 

Moreover, chess fosters the development of long-term 

memory, with experienced players relying on an 

extensive repertoire of learned game patterns to 

inform their decisions [3]. This ability to retain and 

apply complex information has broader implications for 

fields where memory and quick decision-making are 

crucial. 

In addition to concentration, chess enhances spatial 

reasoning and abstract thinking. Sigirtmac [4] 

demonstrated that chess training significantly improves 

spatial conceptualization in children, equipping them 

with skills that are essential in disciplines such as 

mathematics and science. Furthermore, Schultz et al. 

[5] highlighted that chess improves mathematical 

performance, particularly among children with learning 

disabilities. These findings underscore the cognitive 

versatility of chess and its potential for educational 

applications. 

Play is a central aspect of childhood development, 

encompassing physical, emotional, and cognitive 

growth. Traditionally, children’s play has evolved from 

physically demanding activities to intellectually 

stimulating games, reflecting society’s emphasis on 

fostering creativity and critical thinking [6]. Chess, as 

one of the most prominent intellectual games, offers an 

ideal platform for cultivating these qualities. Through 

structured gameplay, children develop a range of 

cognitive skills, including focus, strategic planning, and 

adaptability [7]. 

Educational researchers have explored how chess can 

be leveraged as a pedagogical tool to enhance cognitive 

abilities and foster academic achievement. Joseph et al. 

[8] discussed the historical roots of chess in India, 

where it was developed as a means of cultivating 

strategic thinking and preparing young warriors for 

battle. This historical context highlights the enduring 

relevance of chess as a tool for intellectual and practical 

development. Today, these principles remain relevant, 

particularly in the context of sports training, where 

strategic decision-making and problem-solving are 

integral to success. 

The integration of cognitive training into sports has 

emerged as a critical area of research, particularly in 

enhancing attention, visualization, and decision-

making. Attention, regarded as a foundational cognitive 

ability, enables athletes to focus on relevant stimuli 

while filtering out distractions. Studies have shown that 

attention can be trained and improved through 

targeted interventions, such as chess training, which 

enhances the ability to process information efficiently 

and respond to dynamic environments [9,10]. 

Mental toughness, encompassing self-confidence, 

motivation, and resilience, is another critical factor in 

athletic success. Gucciardi et al. [11] emphasized the 

importance of psychological training in achieving peak 

performance, arguing that mental attributes are often 

as crucial as physical skills. Chess provides a unique 

avenue for developing mental toughness, as players 

must navigate complex scenarios, anticipate outcomes, 

and adapt their strategies in real-time. These skills are 

directly applicable to sports such as football, where 

athletes face similar cognitive demands [12]. 

Football is a sport that inherently requires players to 

make quick decisions, adapt to changing situations, and 

execute strategies under pressure. Visualization, a skill 

honed through chess, plays a pivotal role in enhancing 

athletes’ ability to anticipate game scenarios and 

respond effectively. Hatfield et al. [13] argued that 

high-performance athletes often rely on visualization to 

transfer skills from practice to competition, enabling 

them to focus their attention and improve 

performance. This connection between visualization 

and athletic success highlights the potential of chess 

training as a supplementary tool for young athletes. 

In addition to visualization, chess fosters critical 

thinking and strategic planning, skills that are essential 

in football. Players must evaluate tactical options, 

anticipate their opponents’ moves, and execute 

decisions with precision. By incorporating chess 

training into sports programs, coaches can enhance 

these cognitive abilities, preparing athletes for the 

complex demands of competitive play [14,15]. 
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Furthermore, the ability to anticipate and react to game 

situations with agility and accuracy can significantly 

influence the outcome of matches, emphasizing the 

value of cognitive training in sports [16]. 

For young athletes, the integration of intellectual 

games like chess into sports training represents a 

holistic approach to development. The dynamic nature 

of football often requires players to solve problems on 

the field, choose effective tactical alternatives, and 

execute technical actions under pressure. These 

scenarios parallel the strategic decision-making 

required in chess, making it an ideal training tool for 

fostering cognitive resiliencem and adaptability 

[17,18]. 

The role of cognitive training in improving athletic 

performance has been widely documented. Studies 

suggest that mental training methods, including chess, 

can enhance the way athletes respond to various game 

situations, improving their ability to focus and execute 

tasks with precision [11,12]. These findings align with 

the principles of holistic development, which 

emphasize the integration of cognitive, physical, and 

emotional skills in young athletes [9,10]. 

2. Objectives 

This study aims to explore the impact of chess training 

on enhancing the cognitive and athletic performance of 

children under 13 years old in football. By focusing on 

key cognitive skills such as attention optimization, 

problem-solving, and decision-making, the research 

seeks to highlight the transformative potential of chess 

as a supplementary training tool. Through a structured 

analysis using advanced statistical methods, this study 

contributes to the growing body of evidence supporting 

the integration of intellectual games into sports 

training programs. The findings of this research have 

practical implications for coaches, educators, and 

policymakers. By aligning cognitive skill development 

with physical training, stakeholders can promote a 

more comprehensive approach to athlete 

development. This integration not only prepares young 

athletes for success in competitive sports but also 

equips them with the mental agility and resilience 

needed for lifelong personal and professional 

achievements. The intersection of cognitive training 

and sports performance represents a promising avenue 

for advancing athletic success. Chess, with its emphasis 

on strategic thinking, problem-solving, and focus, offers 

a unique platform for enhancing these skills. By 

incorporating chess into sports training programs, 

young athletes can develop the cognitive and 

emotional resilience needed to excel both on and off 

the field. This study underscores the importance of 

exploring innovative approaches to athlete 

development, bridging the gap between intellectual 

and physical training to foster holistic growth in 

children. 

3. Methods 

The present study adopts an applied and quantitative 

approach to investigate the impact of chess training on 

the cognitive and athletic performance of children 

under 13 years old. To evaluate the proposed model, a 

researcher-designed questionnaire served as the 

primary data collection tool. The study applied both 

descriptive and inferential statistical methods for data 

analysis. Structural equation modeling (SEM) was 

employed, utilizing Smart PLS software to explore 

relationships between variables. 

3-1 Population and Sampling 

The target population comprised 50 boys under the age 

of 13, actively enrolled in football schools and 

academies. A random sampling technique ensured a 

representative distribution of participants. The 

selection process focused on football players with 

varying levels of experience to enhance the 

generalizability of the findings. 

3-2 Instrument Development and Validation 

The research instrument, a structured questionnaire, 

was designed based on existing literature and validated 

through multiple stages: 

1. Face Validity: Experts in sports management 

reviewed the questionnaire to ensure clarity and 

relevance. 

2. Content Validity: A panel of academic 

professionals assessed the questionnaire items for 

comprehensiveness and alignment with the research 

objectives. 

3. Construct Validity: Confirmatory factor 

analysis (CFA) was conducted to ensure that the items 

accurately measured the intended constructs. 

To assess reliability, Cronbach’s alpha and the 

composite reliability (CR) coefficients were calculated 

for each construct. All constructs exhibited acceptable 

reliability values, meeting the standard thresholds. 
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3-3 Data Collection and Analysis 

Participants completed the questionnaire under 

supervised conditions to ensure accuracy and minimize 

external influences. The responses were subjected to 

the following analyses: 

• Descriptive Statistics: Frequencies, means, 

and standard deviations summarized demographic and 

baseline data. 

• Inferential Statistics: SEM was used to 

examine the direct and indirect relationships between 

the variables. The significance of path coefficients was 

determined using t-values at a 0.05 error level. 

3-4 Statistical Procedures 

Key statistical tests included: 

• Kolmogorov-Smirnov and Shapiro-Wilk Tests: 

These assessed the normality of the data distribution. 

• Discriminant Validity Analysis: The Fornell-

Larcker criterion was applied to ensure that constructs 

were distinct from each other. 

• Model Fit Evaluation: The R² and Q² values 

were computed to evaluate the predictive relevance 

and overall fit of the structural model. 

The values of Cronbach's alpha and composite 

reliability coefficient calculated for each construct and 

the number of items used for each construct are given 

in Table 1. 

Table 1: of Cronbach's alpha and composite reliability 

coefficient calculated for each construct and the 

number of items 

Variable Shapiro test Kolmogorov-Smirnov 

test 

Optimizing 

athlete 

attention 

p 

valu

e 

df statistic

al value 

p 

valu

e 

df statistic

al value 

Improve 

problem 

solving 

skills 

0.01

7 

16

4 

0.980 0.00

5 

16

4 

0.086 

Improve 

sports 

performan

ce 

0.00

0 

16

4 

0.945 0.00

0 

16

4 

0.058 

 

 

 

4. Results 

For the 

4-1 Discriminant validity 

Discriminant validity is a critical criterion in evaluating 

measurement models, as it ensures that a construct is 

distinct from other constructs within the model. 

Specifically, discriminant validity assesses the degree to 

which a construct correlates more strongly with its own 

indicators than with the indicators of other constructs. 

An acceptable level of discriminant validity confirms 

that the construct measures a unique aspect of the 

model, thereby reinforcing the validity of the structural 

relationships [19]. 

The results of the discriminant validity analysis, which 

were assessed using established criteria such as the 

Fornell-Larcker method and cross-loadings, are 

presented in Table 2. These findings demonstrate that 

each construct in the model interacts more significantly 

with its own indicators than with those of other 

constructs, confirming the model's validity and 

robustness. 

Table 2: Measuring discriminant validity by Fornell and 

Larcker method. 

 Optimizing 

athlete 

attention 

Improve 

problem 

solving 

skills 

Improve 

sports 

performance 

Optimizing 

athlete 

attention 

1   

Improve 

problem 

solving skills 

0/38512 1  

Improve 

sports 

performance 

0/45291 0/23612 1 

 

The fit of the structural model was evaluated using the 

R2 and Q2 criteria, which assess the model's explanatory 

power and predictive relevance, respectively. The R2 

value indicates the proportion of variance in the 

dependent variable explained by the independent 

variables, while the Q2  value assesses the model's 

predictive accuracy through cross-validated 
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redundancy. Table 3 presents the calculated R2 and Q2 

values for the key constructs in the model. 

Table 3: : R2 and q2 values calculated for different 

scenarios. 

R2 Q2 Structures 

0/648515 

 

0 Optimizing athlete 

attention 

0/852612 

 

0/2451620 

 

Improve problem 

solving skills 

0/695361 0/2652201 

 

Improve sports 

performance 

 

4-2 Fit model 

To achieve the objectives of this study, CFA was 

conducted to assess the factor loadings of each 

research item. Items demonstrating acceptable factor 

loadings were retained, ensuring the validity of the 

measurement model. The fit indices of the research 

model were then evaluated to confirm its adequacy. 

Additionally, the Sobel test was used to assess the 

mediating effects of variables, and the SEM technique 

was applied to test the hypotheses and explore the 

relationships among variables. 

The statistical significance of relationships between 

variables was determined using the t-test statistic (t-

value). A significance level of 0.05 was used as the 

threshold, meaning that a t-value below 1.96 indicated 

a lack of significance in the relationship. 

The results revealed the following: 

• Studying and playing chess significantly 

optimizes athletes' attention, with a path coefficient of 

0.699 and a t-value of 5.496, indicating a strong positive 

relationship. 

• Chess training significantly improves problem-

solving and decision-making skills, with a path 

coefficient of 0.589 and a t-value of 5.223, 

demonstrating statistical significance. 

• The skills acquired through chess training 

significantly enhance sports performance, with a path 

coefficient of 0.783 and a t-value of 6.092, confirming a 

substantial positive effect. 

Fig. 1 provides a graphical representation of the 

structural model in standard mode, showcasing the 

relationships between the primary constructs of the 

study: optimizing athlete attention, improving 

problem-solving skills, and enhancing sports 

performance. The standardized path coefficients 

quantify the strength of these relationships, derived 

from structural equation modeling (SEM) analysis. 

1. Optimizing Athlete Attention and Problem-

Solving Skills 

The path coefficient from optimizing athlete attention 

to improving problem-solving skills is 0.589, indicating 

a moderate positive relationship. This suggests that as 

athletes' attention is optimized, their ability to solve 

problems and make decisions improves significantly. 

This aligns with the hypothesis that chess training 

enhances cognitive skills critical for athletic 

performance. 

2. Optimizing Athlete Attention and Sports 

Performance 

The path coefficient between optimizing athlete 

attention and sports performance is 0.699, 

representing a strong positive relationship. This finding 

underscores the importance of attention in improving 

athletic performance, as heightened focus enables 

athletes to respond effectively to dynamic game 

scenarios. Chess training's emphasis on sustained 

attention contributes directly to this enhancement. 

3. Problem-Solving Skills and Sports Performance 

The strongest relationship in the model is observed 

between improving problem-solving skills and sports 

performance, with a path coefficient of 0.783. This 

result highlights that athletes who excel in problem-

solving and decision-making are better equipped to 

handle complex game situations, resulting in enhanced 

performance. 

 

The structural model in standard mode confirms the 

hypothesized relationships, illustrating how cognitive 

factors—optimized attention and problem-solving 

skills—contribute to superior sports performance. 

These findings validate the integration of chess training 

as a cognitive enhancement tool for young athletes, 

particularly in football, where rapid decision-making 

and focus are critical. 

Fig. 2 presents the structural model of the research in 

meaningful mode, emphasizing the t-values associated 

with each of the path coefficients. These t-values 

indicate the statistical significance of the relationships 

among the constructs: optimizing athlete attention, 
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improving problem-solving skills, and enhancing sports 

performance. 

1. Optimizing Athlete Attention and Problem-

Solving Skills 

The t-value for the relationship between optimizing 

athlete attention and problem-solving skills is 5.223, 

indicating a statistically significant relationship (t-value 

> 1.96). This result confirms that enhancing athletes' 

attention has a meaningful positive impact on their 

ability to solve problems and make decisions 

effectively. 

2. Optimizing Athlete Attention and Sports 

Performance 

The t-value for the relationship between optimizing 

athlete attention and sports performance is 5.496, 

demonstrating a strong and significant effect. This 

finding validates that optimized attention contributes 

directly to improved athletic performance, enabling 

athletes to maintain focus and make timely decisions 

during competition. 

3. Problem-Solving Skills and Sports Performance 

The t-value for the relationship between problem-

solving skills and sports performance is 6.092, 

representing the highest level of statistical significance 

among the relationships. This result highlights that 

strong problem-solving and decision-making skills 

significantly enhance an athlete's performance in 

sports, emphasizing the importance of cognitive 

training. 

Interpretation of the Structural Model 

The meaningful mode reinforces the validity of the 

hypothesized relationships in the study, as all t-values 

exceed the critical threshold of 1.96 at a 0.05 error 

level. This demonstrates that: 

• Optimizing athlete attention serves as a 

critical factor in developing both problem-solving skills 

and sports performance. 

• Improving problem-solving skills has the 

strongest direct effect on sports performance, 

underlining its central role in achieving athletic success. 

 

 

Fig. 1: Structural model of research in standard mode 

 

Fig. 2: Structural model of the research in meaningful 

mode 

5. Discussion 

The findings of this research confirm the significant 

impact of chess training on the cognitive and athletic 

performance of young football players. Specifically: 

• Optimizing Attention 

Chess training significantly enhances athletes' 

attention, with a path coefficient of 0.699 and a t-value 

of 5.496, indicating a robust positive effect. Improved 

attention enables athletes to maintain focus and 

effectively manage dynamic and high-pressure 

situations, such as those encountered in football 

matches. 

• Improving Problem-Solving and Decision-

Making Skills 

The study reveals that chess training has a notable 

positive effect on athletes’ problem-solving and 

decision-making abilities, with a path coefficient of 

0.589 and a t-value of 5.223. By engaging in strategic 

thinking and planning during chess games, athletes 

develop cognitive skills that directly enhance their 

 

 

 

 

 

 

 

 

 

 

 

 

Optimizing athlete attention 

Improve problem solving skills Improve sports performance 
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capacity to make timely and effective decisions on the 

field. 

• Enhancing Sports Performance 

The strongest relationship observed in the study is the 

impact of chess training on improving overall sports 

performance, with a path coefficient of 0.783 and a t-

value of 6.092. The strategic and adaptive skills 

cultivated through chess play a pivotal role in enabling 

athletes to excel in complex and competitive 

environments. 

These findings validate the integration of chess training 

as a cognitive enhancement tool within sports 

programs. By bridging mental and physical skill 

development, chess training equips athletes with the 

focus, strategic thinking, and resilience required to 

excel in competitive sports. Future research should 

investigate the long-term benefits of chess training 

across various sports, age groups, and cultural contexts 

to provide a broader understanding of its effectiveness. 
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