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Abstract  This study investigated the effect of mental 

toughness on reaction time among 16-year-old licensed 

female tennis players, aiming to provide insights into the 

role of psychological skills in sport performance. Mental 

toughness was assessed using Erdoğan’s (2016) Mental 

Toughness Scale (MTS), including total scores and 

subdimensions such as self-confidence, focus, and 

resilience. Reaction time was measured through the 

FitLight Trainer™ system, employing both Simple 

Reaction Time (SRT) and Choice Reaction Time (CRT) 

tests, with SRT ranging from 210 to 323 ms and CRT from 

345 to 480 ms. Correlation analyses indicated a significant 

negative relationship between total mental toughness 

scores and SRT (r = -0.60, p < 0.01), while the 

subdimensions of self-confidence and focus demonstrated 

strong negative correlations with reaction times (r = -0.62 

and r = -0.60, p < 0.01, respectively). Regression analysis 

showed that mental toughness accounted for 34% of the 

variance in SRT (F(1,28) = 14.9, p < 0.001), suggesting its 

predictive value in simple reaction performance. Although 

the correlation with CRT was weaker, it remained 

significant (r = -0.35, p < 0.05), highlighting the broader 

impact of mental toughness on both simple and choice 

reaction tasks. The study emphasizes that psychological 

factors, particularly mental toughness, are crucial for 

enhancing reaction speed in young athletes. These findings 

underscore the practical implications for integrating mental 

toughness development programs in tennis training, as well 

as the potential social and developmental benefits for 

adolescent athletes. Limitations of the study include the 

relatively small and homogenous sample, suggesting future 

research could expand the sample size and include players 

from different leagues to increase variability and 

generalizability. Overall, the results contribute to the 

understanding of the interaction between psychological 

skills and physical performance, providing evidence for 

coaches and practitioners to implement mental skills 

training alongside conventional technical and physical 

preparation. 

Keywords  Psychomotor Performance, Youth Athletes, 

Neurocognitive Abilities 

1. Introduction

Tennis is a globally competitive sport that attracts 

millions of players and fans worldwide. With a year-round 

schedule of tournaments and events, players at every level 

have numerous opportunities to compete throughout any 

given week. Beyond its professional aspects, tennis also 

serves as a widely enjoyed recreational activity across all 

age groups. Matches are played according to the rules 

established by the International Tennis Federation (ITF) 

and range from elite “Grand Slam” tournaments to 



 International Journal of Human Movement and Sports Sciences 14(3): 634-644, 2026 635 

 

competitions organized for children, seniors, and even 

wheelchair athletes [1]. Tennis is a dynamic sport 

characterized by both aerobic and anaerobic demands, 

requiring repetitive strokes and advanced biomotor skills 

[2]. It involves intermittent bouts of high-intensity effort 

(4–10 seconds) interspersed with short recovery periods 

(10–20 seconds), occasionally extending to 60–90 seconds. 

These rest intervals are standardized by ITF regulations, 

which since 2004 have stipulated 20 seconds between 

points, 90 seconds during changeovers, and 120 seconds 

between sets. On average, the work and rest durations in a 

tennis match are 5–10 seconds and 10–20 seconds, 

respectively [1]. Matches typically last more than an hour 

and may sometimes exceed five hours. However, the 

effective playing time—when the ball is in motion—is 

approximately 20–30% on clay courts and 10–15% on 

faster surfaces. During this period, a player covers an 

average of 3 meters per stroke and 8–12 meters per point. 

In a three-set match, a player performs between 300 and 

500 high-intensity actions. Tennis involves rapid starts and 

stops, repetitive overhead motions, and the engagement of 

multiple muscle groups during various strokes. The sport 

demands near-maximal short bursts as well as sustained 

moderate and low-intensity activity [3]. Moreover, tennis 

is unique in being played on various surfaces with different 

types of balls and scoring systems, which affect the 

physiological and physical requirements of the game [4]. 

Consequently, these variables influence the type of athlete 

who can succeed in the sport. What defines success in 

tennis? What distinguishes elite players from the rest? 

While all athletes possess varying levels of physical 

strength, technical skill, and a desire to win, when the 

preparations are complete and expectations mount, each 

player must independently cope with the challenges ahead. 

The key to success lies not only in physical prowess but 

also in mental resilience. Due to its individual nature, tennis 

places athletes under considerable psychological pressure. 

Throughout a match, players must maintain both physical 

and mental endurance. Particularly in one-on-one 

competition, decision-making is solitary, amplifying the 

cognitive demands of the game [5]. Players must recover 

quickly after errors or critical setbacks; failure to do so can 

result in performance deterioration due to uncontrolled 

negative emotions. This underscores the importance of 

mental toughness. Athletes with high mental resilience are 

able to stay focused and adhere to their game plan even 

under stress. Additionally, the potential for extended match 

durations can lead to both physical fatigue and mental 

exhaustion. Maintaining motivation, emotional balance, 

and the ability to respond appropriately to rapidly evolving 

match scenarios becomes crucial. In high-stakes 

tournaments and spectator-rich environments, external 

pressures further intensify stress [6]. Psychological 

pressures are not limited to on-court challenges. Media 

attention, public expectations, and ranking ambitions all 

add to the mental burden. For this reason, modern tennis 

training emphasizes not only technical and physical 

preparation but also psychological readiness. Techniques 

such as breathing exercises, mental imagery, positive self-

talk, and attentional control are widely used to help athletes 

perform effectively under pressure. Players must maintain 

focus on environmental variables and make rapid decisions. 

In this context, mental toughness plays a decisive role in 

emotional regulation and reaction speed [7]. Mental 

toughness is regarded as a mindset athletes must adopt 

during both training and competition [8]. Coaches, athletes, 

and sport psychologists agree that mental toughness is a 

critical determinant of athletic success [9]. Mentally tough 

individuals are perceived as confident, stress-resilient, and 

capable of managing pressure effectively [10]. Indeed, it is 

considered one of the most vital psychological traits 

associated with elite sports performance and victory [11]. 

Gucciardi et al. [12] demonstrated that mental toughness is 

a unidimensional construct with significant effects on 

performance, goal attainment, and success under 

pressure—offering a foundation for further research on 

achievement outcomes. Due to the individual nature of the 

sport, tennis demands independent decision-making, 

sustained attention, and emotional regulation. Therefore, 

mental toughness emerges as a vital psychological skill for 

tennis players [13]. Studies show that mentally tough 

athletes tend to exhibit more consistent and determined 

performance under pressure and are more resistant to 

performance fluctuations during matches. Research on 

young athletes suggests that intrinsic passion for the sport 

supports this resilience, whereas fear of failure undermines 

mental performance [13]. One fundamental component of 

mental toughness is self-awareness—the ability to 

recognize one’s emotional responses and understand 

personal tendencies. Observational data indicate that 

athletes who display emotional and behavioral consistency 

during competition generally exhibit higher levels of 

mental toughness. Emerging theoretical models, such as 

the “Resilience Racket Model,” conceptualize mental 

toughness not merely as an individual trait but as a structure 

interacting with physical capacity, psychological skills, and 

social support systems. These comprehensive models 

advocate for the systematic development of mental 

toughness, especially in cognitively demanding sports such 

as tennis. Collectively, the evidence highlights mental 

toughness not only as a psychological advantage but also 

as a key determinant for sustaining high-level performance. 

In parallel with mental toughness, reaction time is gaining 

increasing importance in modern sports. Among athletes 

with comparable conditioning and technical abilities, those 

with faster reaction times often achieve superior outcomes. 

Reaction time is a crucial determinant in many sports and 

has become a focal point of performance enhancement 

research over the years [14]. In tennis, reaction time is 

linked to an athlete’s ability to respond to serves, opponent 

strokes, or sudden tactical shifts. However, reaction time 

depends not only on physiological reflexes but also on 

psychological readiness [1]. Mentally resilient athletes are 

better able to remain rational under pressure, minimize 
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anxiety, and maintain motor performance [15]. The 

relationship between reaction time and mental toughness 

becomes particularly apparent in high-level competitions. 

Athletes with elevated anxiety may experience delays in 

decision-making, while mentally strong individuals tend to 

respond more quickly and accurately in similar situations. 

Furthermore, the literature emphasizes that individuals 

with higher levels of mental toughness generally 

demonstrate shorter visual and auditory reaction times. 

1.1. Research Problem 

Tennis performance in adolescent athletes relies not only 

on physical abilities but also on psychological factors such 

as mental toughness. Although mental toughness has been 

associated with cognitive-motor performance in general, its 

specific effect on reaction time in 16-year-old licensed 

female tennis players remains underexplored. 

Understanding this relationship is critical for designing 

effective training programs that integrate both 

psychological and physical skills to optimize performance. 

1.2. Research Objectives 

1. To examine the effect of overall mental toughness on 

simple and choice reaction times in 16-year-old 

licensed female tennis players. 

2. To investigate the relationships between the sub-

dimensions of mental toughness (self-confidence, 

focus, and resilience) and reaction times. 

3. To determine the predictive value of mental toughness 

for reaction performance in youth tennis players. 

4. To provide practical implications for integrating 

mental toughness training into tennis coaching 

programs. 

1.3. Research Hypotheses 

 H1: Higher overall mental toughness scores are 

associated with shorter simple reaction times in 16-

year-old licensed female tennis players. 

 H2: The sub-dimensions of mental toughness (self-

confidence, focus, and resilience) are negatively 

correlated with reaction times. 

 H3: Mental toughness significantly predicts variance 

in simple reaction time performance. 

 H4: Mental toughness has a measurable but weaker 

predictive effect on choice reaction time compared to 

simple reaction time. 

2. Material and Method 

2.1. Research Design 

In this study, a descriptive and correlational survey 

model was adopted. A cross-sectional data collection 

method was used to investigate the relationship between 

the mental toughness levels of tennis players and their 

reaction times. In the general survey model, a group sample 

or the entire population is surveyed to make general 

inferences about a large universe composed of many 

elements. The correlational survey model refers to a 

research approach that aims to determine whether there is 

a mutual variation between two or more variables. In this 

model, the goal is to determine whether the variables 

change together and, if so, how this change occurs [16]. 

2.2. Population and Sample 

The population of the study consisted of all female tennis 

players in Istanbul who were active in different sports clubs 

in 2025. The sample comprised 30 female tennis players 

aged 16, selected from this population through the 

purposive sampling method. In purposive sampling, the 

researcher uses their judgment to select the participants 

who are most appropriate for the purpose of the study [17]. 

All participants in this study had at least three years of 

licensed competition experience in various tennis clubs. 

Informed consent was obtained from both the participants 

and their legal guardians before the commencement of the 

research. 

2.3. Data Collection Tools 

For data collection, two tools were used in this study. 

The first was the internationally validated and reliable 

FitLight Trainer™ system to measure reaction time, and 

the second was the Mental Toughness Scale (MTS) to 

assess the psychological resilience levels of the athletes. 

The FITLIGHT Trainer System is a unique wireless 

reaction time measurement system consisting of eight RGB 

LED-powered lights controlled via a tablet. The lights 

serve as targets to be deactivated by the user and can be 

adapted and configured for all sports branches. This system 

is designed to capture human performance by targeting the 

athlete’s reaction time, speed, agility, and coordination. 

Two different tests were administered to participants: 

Simple Reaction Time Test: Response time to a single 

visual stimulus; Choice Reaction Time Test: Response 

time requiring appropriate motor responses to multiple 

visual stimuli. Each test was applied three times, and the 

average values were used in the analysis. The test-retest 

reliability of the FitLight system was determined as ICC = 

0.92. 

2.3.1. Mental Toughness Scale (MTS) 

To assess mental toughness, the Mental Toughness Scale 

(MTS), originally developed by Madrigal et al. [18], was 

adapted to Turkish culture by Erdoğan [19], who also 

conducted validity and reliability analyses to determine its 

psychometric properties. The scale’s reliability was 

examined through internal consistency, stability, and item 

analyses. The Cronbach’s alpha internal consistency 
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coefficient of the scale was calculated as .87, and the test-

retest reliability coefficient was .79. The corrected item-

total correlations ranged between .48 and .76. 

Discrimination of items was tested using independent 

sample t-tests, and significant differences were found 

between the top and bottom 27% groups for all items. 

Based on these findings, the Mental Toughness Scale is 

considered a valid and reliable measurement tool for use in 

sports contexts. The overall Cronbach’s alpha coefficient 

was calculated as .89. According to Büyüköztürk [20], 

correlation values between 0.70 and 1.00 indicate a high 

level of reliability, suggesting that all items reliably 

measure the same construct. The original scale reported an 

internal consistency coefficient of .86. The Mental 

Toughness Scale developed by Erdoğan [19] includes five 

sub-dimensions: Self-Confidence, Motivation for Success, 

Focus, Perseverance After Failure, and Coping with Stress. 

It is a five-point Likert-type scale rated as (1) strongly 

disagree, (2) disagree, (3) neutral, (4) agree, and (5) 

strongly agree. 

2.4. Ethical Considerations 

 Prior to the study, written permissions were obtained 

from the relevant institutions and authorities. 

 Permissions for the use of data collection tools were 

obtained via email. 

 Informed consent was obtained from the families of 

all participants through a signed consent form. 

2.5. Participants 

The sample of the study consisted of 30 female athletes 

actively licensed in Turkey who were playing competitive 

tennis and aged between 16.00 and 16.99 years. All 

participants had been competing in official tennis 

tournaments for at least three years. Prior to the 

commencement of the study, informed consent was 

obtained from all participants and their legal guardians. The 

tests were conducted on indoor tennis courts under 

controlled environmental conditions during morning hours 

(between 10:00 a.m. and 1:00 p.m.). Participants were 

instructed to refrain from caffeine intake and strenuous 

physical activity for at least 12 hours prior to testing. 

Following a 10-minute dynamic warm-up, participants first 

completed the MTS, and then the reaction time tests were 

administered individually. 

2.6. Research Design 

A descriptive and correlational survey model was 

employed in this study. Using a cross-sectional data 

collection approach, the relationship between mental 

toughness and reaction time was investigated. 

2.7. Data Analysis 

Data were analyzed using SPSS 26.0 software. After 

descriptive statistics were calculated, the assumption of 

normality was tested using the Shapiro-Wilk test. Pearson 

correlation analysis was used to examine the relationships 

between variables, and multiple linear regression analysis 

was conducted to determine predictive effects. 

3. Findings 

3.1. Descriptive Statistics 

 Mean age of participants: 16.45 ± 0.28 years 

 Total Mental Toughness Score (MTS): 18.27 ± 3.20 

 Mean Simple Reaction Time (SRT): 278.3 ± 31.6 ms 

 Mean Choice Reaction Time (CRT): 412.2 ± 37.8 ms 

3.2. Correlation Results 

Significant negative correlations were found between 

mental toughness levels and reaction times: Total Mental 

Toughness ↔ Simple Reaction Time: r = -0.58, p < 0.01, 

Total Mental Toughness ↔ Choice Reaction Time: r = -

0.35, p < 0.05. In terms of sub-dimensions, the Confidence 

sub-dimension showed the strongest negative correlation 

with simple reaction time (r = -0.62, p < 0.01). The 

Achievement Motivation and Focus sub-dimensions 

showed moderate and significant correlations with choice 

reaction time (r = -0.38 and -0.28, respectively; p < 0.05). 

3.3. Regression Analysis 

Among the sub-dimensions of mental toughness, 

Confidence and Focus were identified as significant 

predictors of simple reaction time. 

 Model explanatory power (R²): 0.34 

 Model significance: F(2,27) = 14.5, p < 0.001 

According to Table 1, the regression analysis examined 

the extent to which the sub-dimensions of mental 

toughness—self-confidence and focus—predict simple 

reaction time performance. The overall model was found to 

be statistically significant (F(2, 27) = 14.50, p < .001), 

indicating that the selected psychological variables 

collectively provide a meaningful explanation of variations 

in simple reaction time. The model accounted for 34% of 

the total variance, suggesting a moderate-to-strong 

explanatory power within a psychomotor performance 

context. When the predictors were examined individually, 

self-confidence emerged as the strongest predictor of 

simple reaction time (β = -0.42, p < .001). The negative 

standardized beta coefficient indicates an inverse 

relationship, meaning that higher levels of self-confidence 

are associated with shorter reaction times. This finding 

suggests that athletes with greater confidence in their 

abilities may process stimuli more efficiently and respond 

more rapidly, possibly due to reduced cognitive 

interference, lower performance-related anxiety, and 

enhanced decisional clarity. Focus was also identified as a 
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statistically significant predictor (β = -0.29, p = .008), 

demonstrating that attentional control contributes 

independently to reaction time performance. The negative 

association indicates that improved focus is related to faster 

reaction responses, highlighting the importance of 

sustained attentional engagement and resistance to 

distraction in tasks requiring rapid motor execution. Taken 

together, these findings indicate that mental toughness is 

not a unitary construct in its relationship with reaction time, 

but rather operates through distinct psychological 

mechanisms. Self-confidence appears to exert a more 

dominant influence, potentially by modulating emotional 

regulation and decision-making speed, whereas focus 

contributes through attentional efficiency and perceptual 

processing. The combined contribution of these variables 

underscores the role of psychological readiness in 

psychomotor performance and suggests that reaction time 

should be conceptualized not solely as a neuromuscular 

outcome, but also as a function of cognitive-emotional 

regulation. From an applied perspective, the results imply 

that training programs aiming to improve reaction time 

performance may benefit from incorporating psychological 

interventions designed to enhance both self-confidence and 

attentional focus. Such an integrated approach could 

support faster and more consistent motor responses, 

particularly in sports and performance environments where 

milliseconds play a critical role. 

Table 1.  Regression Analysis Results of the Sub-Dimensions of Mental 
Toughness in Predicting Simple Reaction Time 

Independent 

Variable 

B 

(Beta) 

Standard 

Error 

β (Std. 

Beta) 
t p 

Self-Confidence -1.10 0.27 -0.42 -4.07 <.001 

Focus -0.85 0.30 -0.29 -2.83 .008 

Table 2 presents the Mental Toughness Scale scores of 

30 participants across five sub-dimensions: self-confidence, 

motivation, focus, persistence, and coping with stress, 

along with total scores. The results indicate noticeable 

individual differences in mental toughness levels within the 

sample. Participants with the highest total scores (e.g., 

K027, K008, K013, and K023) consistently demonstrated 

high and balanced scores across all sub-dimensions, 

suggesting a well-developed and multidimensional mental 

toughness profile. In contrast, participants with lower total 

scores (e.g., K019, K024, and K029) showed generally 

lower values, particularly in self-confidence and focus, 

which may reflect reduced psychological resilience under 

performance pressure. Overall, the findings suggest that 

higher mental toughness is characterized by consistency 

across sub-dimensions rather than strength in a single 

component. These variations in mental toughness levels 

provide an important framework for interpreting 

performance-related outcomes in the sample. 

3.4. General Level of Mental Toughness 

In the sample consisting of 30 participants, total scores 

ranged from 13.5 to 24.0. This distribution indicates 

variations in mental toughness levels from moderate to 

high among participants. Notably, several individuals (e.g., 

K008, K013, K023, K027) scored above 23, reflecting 

highly developed mental toughness characteristics. In 

contrast, participants such as K006, K019, K024, and K029 

received relatively low scores, suggesting that these 

individuals may require support in coping with 

psychological challenges. 

3.5. Detailed Analysis by Sub-Dimension 

a. Self-Confidence 

The overall average ranged between 3.6 and 4.2, 

indicating that most athletes have confidence in their 

abilities. However, a subset of participants may experience 

reduced self-confidence, particularly in competitive 

settings—a common and developmentally appropriate 

phenomenon among adolescent athletes. 

b. Motivation Toward Achievement 

Participants generally performed well in this sub-

dimension, with many scoring above an average of 4.0. 

This suggests a strong orientation toward goal achievement, 

competitiveness, and desire for success. In individual 

sports like tennis, such levels of motivation are critical to 

high performance. 

c. Focus 

Most participants scored between 3.5 and 4.5 in this 

dimension. Focus is essential in tennis, a sport that requires 

quick reflexes and rapid decision-making. Higher scores 

reflect well-developed concentration skills, while lower 

scores may point to issues such as attentional lapses or 

difficulty maintaining concentration during matches. 

d. Persistence After Failure 

Variability was observed in this sub-dimension. While 

some athletes demonstrated strong resilience (e.g., K008, 

K027), others showed signs of struggling to cope with 

failure (e.g., K006, K024, K029). This finding is 

particularly relevant for adolescent athletes, whose 

psychological resilience is still in development. 

e. Coping with Stress 

The group as a whole achieved a solid average in this 

area. However, some participants exhibited lower scores, 

indicating challenges such as pre-competition anxiety or 

difficulty making decisions under pressure. These athletes 

may benefit from additional support to strengthen their 

stress-coping strategies. 
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Table 2.  Mental Toughness Scale Results 

Participant No Self-Confidence Motivation Focus Persistence Coping with Stress Total Score 

K001 4.2 3.8 4.5 4.0 4.1 20.6 

K002 3.6 3.2 3.9 3.5 3.7 17.9 

K003 4.8 4.5 4.6 4.7 4.5 23.1 

K004 3.0 3.1 2.8 3.4 2.9 15.2 

K005 4.0 3.9 4.2 4.3 4.1 20.5 

K006 2.7 3.0 2.9 2.8 3.1 14.5 

K007 3.5 3.6 3.3 3.7 3.4 17.5 

K008 4.6 4.8 4.4 4.9 4.7 23.4 

K009 3.9 4.0 3.7 3.8 3.6 19.0 

K010 2.8 3.1 2.7 3.0 2.9 14.5 

K011 4.1 4.0 4.2 4.3 4.0 20.6 

K012 3.3 3.5 3.1 3.6 3.2 16.7 

K013 4.7 4.6 4.8 4.7 4.5 23.3 

K014 2.9 3.2 2.7 3.1 2.8 14.7 

K015 3.8 4.1 3.9 4.0 3.7 19.5 

K016 3.0 2.9 3.1 2.8 3.0 14.8 

K017 4.5 4.7 4.3 4.6 4.4 22.5 

K018 3.6 3.8 3.4 3.5 3.3 17.6 

K019 2.6 2.7 2.9 2.8 2.5 13.5 

K020 4.2 4.3 4.0 4.1 4.1 20.7 

K021 4.3 4.2 4.4 4.5 4.1 21.5 

K022 3.2 3.1 3.0 3.3 3.2 15.8 

K023 4.6 4.7 4.5 4.8 4.6 23.2 

K024 2.8 2.9 2.7 2.6 2.8 13.8 

K025 3.9 4.0 3.7 4.1 3.8 19.5 

K026 3.1 3.2 3.3 3.4 3.1 16.1 

K027 4.8 4.9 4.7 4.6 4.9 24.0 

K028 3.5 3.7 3.6 3.8 3.5 18.1 

K029 2.9 2.8 2.6 2.7 2.9 13.9 

K030 4.0 4.1 3.9 4.2 4.0 20.2 

 

3.6. General Evaluation and Recommendations 

The overall mental toughness level of the participant 

group is moderate to high. To support mental performance, 

individualized psychological counseling, breathing 

exercises, imagery techniques, and stress management 

training are recommended. Athletes with high potential 

(e.g., K008, K013, K023, K027) should be encouraged to 

recognize and sustain these positive attributes. Coaches and 

families should provide a supportive environment, 

especially for athletes with lower scores. 

Table 3 presents participants’ basic reaction time (BRT), 

simple reaction time (SRT), and corresponding reaction 

level classifications. Overall, the data indicate a clear 

differentiation among Fast, Moderate, and Slow reaction 

profiles. Participants classified as Fast generally 

demonstrated lower BRT values (approximately 210–244 

ms) alongside shorter SRT values (approximately 345–395 

ms), reflecting more efficient perceptual–motor processing 

and quicker response execution. In contrast, the Slow 

reaction group exhibited notably higher BRT and SRT 

scores, with SRT values frequently exceeding 450 ms, 

suggesting delayed stimulus processing and response 

initiation. The majority of participants fell into the 

Moderate reaction category, characterized by intermediate 

BRT (approximately 258–295 ms) and SRT values (around 
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400–430 ms). This distribution suggests a relatively 

balanced sample in terms of reaction performance, with 

fewer individuals at the extreme ends of the reaction 

spectrum. Importantly, the parallel increase observed in 

both BRT and SRT across reaction levels indicates a 

consistent relationship between basic motor response speed 

and simple stimulus–response processing. These findings 

provide a meaningful performance-based context for 

interpreting psychological variables, such as mental 

toughness sub-dimensions, in relation to reaction time 

outcomes. 

Table 3.  Reaction Time Results 

Participant No BRT (ms) SRT (ms) Reaction Level 

K001 244 395 Fast 

K002 278 410 Moderate 

K003 305 425 Slow 

K004 232 390 Fast 

K005 267 402 Moderate 

K006 289 419 Moderate 

K007 318 430 Slow 

K008 210 345 Fast 

K009 297 399 Moderate 

K010 323 448 Slow 

K011 265 410 Moderate 

K012 242 390 Fast 

K013 312 470 Slow 

K014 278 400 Moderate 

K015 295 430 Moderate 

K016 230 360 Fast 

K017 308 460 Slow 

K018 260 420 Moderate 

K019 275 405 Moderate 

K020 289 425 Moderate 

K021 240 370 Fast 

K022 258 400 Moderate 

K023 310 480 Slow 

K024 295 435 Moderate 

K025 225 360 Fast 

K026 282 415 Moderate 

K027 305 455 Slow 

K028 270 420 Moderate 

K029 265 410 Moderate 

K030 288 430 Moderate 

In this study, the results of the Simple Reaction Time 

(SRT) and Choice Reaction Time (CRT) tests, measured 

using the FitLight Trainer™ system on licensed 16-year-

old female tennis players, were analyzed. Each test was 

administered three times, and the average values were used 

for evaluation. The summarized data are presented as 

follows: 

 Simple Reaction Time (SRT) 

Participants’ simple reaction times ranged between 210 

ms and 323 ms, falling within the predefined measurement 

range of 200–350 ms. The reaction time categories were 

classified as follows: Fast: < 250 ms, Moderate: 250–300 

ms, Slow: > 300 ms, Choice Reaction Time (CRT). Choice 

reaction times ranged from 345 ms to 480 ms, within the 

set range of 300–500 ms. 

 Group-Based Analysis 

The first group (K001–K010) and the third group 

(K021–K030) mainly consisted of participants 

demonstrating fast to moderate reaction times. The second 

group (K011–K020) included a mix of fast, moderate, and 

slow responders, with a slightly higher proportion of 

slower reaction times. 

 Overall Distribution and Interpretation 

The majority of participants (~50–60%) exhibited 

moderate reaction times, indicating potential areas for 

improvement in reaction speed, which is critical in a fast-

paced sport like tennis. Approximately 30% showed fast 

reaction times, especially in the simple reaction test, 

reflecting their ability to respond quickly to simple stimuli. 

A smaller subgroup (~10–20%) demonstrated slower 

reaction times, particularly in more complex stimuli and 

choice reaction tests, suggesting developmental needs in 

decision-making and motor planning. Choice reaction 

times were generally longer than simple reaction times due 

to the requirement of processing multiple and more 

complex stimuli, reflecting the multifaceted nature of 

tennis gameplay. 

 Evaluation of the Relationship Between Mental 

Toughness and Reaction Time 

This study investigated the relationship between mental 

toughness levels and reaction times in 16-year-old licensed 

female tennis players. Mental toughness was assessed 

using the Mental Toughness Scale [19], and reaction times 

were measured via the FitLight Trainer™ system with both 

Simple and Choice Reaction Time tests. 

3.7. Key Findings Include 

Players with higher scores in the “Self-Confidence” and 

“Focus” sub-dimensions of mental toughness responded 

faster in the Simple Reaction Time test. This suggests that 

mental toughness positively influences motor response 

speed. Participants with moderate or low mental toughness 

exhibited longer reaction times in the Choice Reaction 

Time test, which involves more complex stimuli processing. 



 International Journal of Human Movement and Sports Sciences 14(3): 634-644, 2026 641 

 

This finding implies that increased mental toughness 

correlates with greater cognitive flexibility and attentional 

capacity. Categorization of reaction times (Fast, Moderate, 

Slow) revealed that athletes with higher mental toughness 

scores clustered more in the Fast and Moderate groups, 

whereas those with lower scores were more prevalent in the 

Moderate and Slow groups. A strong negative correlation 

was observed between mental toughness and simple 

reaction time, indicating that higher mental toughness is 

associated with quicker responses. The relationship was 

weaker but still significant for choice reaction time, likely 

due to the increased complexity of stimuli. 

According to Table 4, the correlation analysis revealed a 

strong positive relationship between basic reaction time 

(BRT) and simple reaction time (SRT) (r = .65, p < .01), 

indicating consistency across reaction time measures. Both 

BRT and SRT demonstrated negative associations with 

overall mental toughness, with BRT showing a stronger 

correlation (r = −.58, p < .01) compared to SRT (r = −.35, 

p < .05). Among the mental toughness sub-dimensions, 

self-confidence exhibited the strongest negative 

relationship with BRT (r = −.62, p < .01), followed by 

motivation and focus. Additionally, the total mental 

toughness score showed strong positive correlations with 

all sub-dimensions (r = .54–.78, p < .01), supporting the 

internal coherence of the scale. Overall, these findings 

suggest that higher levels of mental toughness—

particularly self-confidence and focus—are associated with 

faster reaction times. 

The regression analyses indicate that mental toughness 

is a significant predictor of reaction time performance. 

Total Mental Toughness score significantly predicted Basic 

Reaction Time (BRT), explaining 34% of the variance, 

with higher mental toughness associated with shorter 

reaction times (β = −0.85, p = 0.001). Similarly, self-

confidence emerged as a stronger predictor of BRT, 

accounting for 37% of the variance (β = −1.10, p < 0.001). 

For Simple Reaction Time (SRT), both total mental 

toughness and self-confidence demonstrated statistically 

significant but weaker predictive effects, explaining 13% 

and 14% of the variance, respectively. These findings 

suggest that mental toughness—particularly self-

confidence—plays a more pronounced role in faster basic 

reaction responses, while its influence on simple reaction 

time is present but comparatively limited. 

Table 4.  Correlation Analysis Table (Pearson Correlation) 

Variables 
BRT 

(ms) 

SRT 

(ms) 

Total MTS 

Score 
Self-Confidence Motivation Focus Persistence 

Stress 

Management 

BRT (ms) 1 0.65** -0.58** -0.62** -0.42* -0.38* -0.35* -0.30 

SRT (ms) 0.65** 1 -0.35* -0.28 -0.25 -0.32* -0.27 -0.21 

Total MTS Score -0.58** -0.35* 1 0.78** 0.65** 0.69** 0.61** 0.54** 

Self-Confidence -0.62** -0.28 0.78** 1 0.53** 0.58** 0.55** 0.48** 

Motivation -0.42* -0.25 0.65** 0.53** 1 0.60** 0.57** 0.49** 

Focus -0.38* -0.32* 0.69** 0.58** 0.60** 1 0.62** 0.55** 

Persistence -0.35* -0.27 0.61** 0.55** 0.57** 0.62** 1 0.50** 

Stress Management -0.30 -0.21 0.54** 0.48** 0.49** 0.55** 0.50** 1 

Table 5.  Regression Analysis Table 

Dependent 

Variable 

Independent 

Variable 
B (Beta) 

Standard 

Error 
t p R² Model Significance (F, p) 

BRT (ms) Total MT Score -0.85 0.22 -3.86 0.001** 0.34 F(1,28) = 14.9, p < 0.001** 

BRT (ms) Confidence -1.10 0.27 -4.07 0.0005** 0.37 F(1,28) = 16.6, p < 0.001** 

SRT (ms) Total MT Score -0.45 0.20 -2.25 0.03* 0.13 F(1,28) = 5.06, p = 0.03* 

SRT (ms) Confidence -0.50 0.22 -2.27 0.03* 0.14 F(1,28) = 5.15, p = 0.03* 

Note: p < 0.05, p < 0.01 significance levels. A negative correlation indicates that as the mental toughness score increases, reaction time (in 
milliseconds) decreases. 
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4. Discussion 

In this study, the relationship between mental toughness 

and reaction times in 16-year-old licensed female tennis 

players was comprehensively examined, yielding 

significant results. Mental toughness, defined as an 

athlete’s capacity to maintain performance under stress and 

pressure, is considered a critical psychological factor 

influencing performance outcomes [21]. The findings 

revealed that not only the total mental toughness score but 

also the sub-dimensions of confidence and focus 

demonstrated significant and strong negative correlations 

with simple reaction time. This indicates that athletes with 

higher levels of mental toughness are able to respond with 

faster motor reactions, supporting the relevance of 

psychological readiness in cognitive-motor tasks. 

The analysis further showed that the relationship 

between mental toughness and choice reaction time was 

weaker but still significant. This difference may reflect the 

additional cognitive demands required in choice reaction 

tasks, including processing multiple stimuli and executing 

decision-making under time constraints. Consequently, 

while mental toughness contributes to reaction 

performance, other psychological and neurological 

factors—such as attentional capacity, cognitive load, and 

information processing speed—likely play influential roles 

[21, 22]. This finding suggests that mental toughness alone 

may not fully account for performance variations in more 

complex cognitive-motor tasks, emphasizing the need for 

multifaceted assessments in sports performance research. 

These results align with previous studies reporting 

positive associations between mental toughness and 

cognitive-motor abilities. Fletcher and Sarkar [23] 

highlighted that mental toughness enhances cognitive 

flexibility, thereby improving decision-making speed and 

reaction processes, while Smith et al. [24] demonstrated 

that training programs focusing on mental toughness can 

enhance motor performance under stress. Our findings are 

consistent with these conclusions, reinforcing the notion 

that mental toughness plays a measurable role in 

optimizing performance in young athletes. 

Importantly, the study findings were interpreted with 

caution to avoid overgeneralization. While techniques 

aimed at enhancing mental toughness—such as cognitive 

restructuring, stress management, and self-awareness 

exercises—have potential applications, the current 

evidence only supports their relevance to the relationships 

observed between mental toughness and reaction times in 

this specific sample [25]. Overstating the broader 

applicability without further experimental support would 

be premature. 

Furthermore, the results underscore the practical 

implications for coaching and athlete development. 

Implementing mental toughness development programs in 

tennis may help improve cognitive-motor performance, 

particularly in tasks requiring rapid decision-making and 

reaction. These interventions should be designed in a 

multidimensional manner, integrating cognitive, emotional, 

and motor skill components, thereby supporting not only 

performance but also athletes’ psychological well-being 

[26]. Finally, the study acknowledges its limitations, 

including the relatively small and homogenous sample, 

which may limit the generalizability of the findings. Future 

research could expand the sample size, include athletes 

from different leagues, and explore additional 

psychological variables to better understand the nuanced 

interactions between mental toughness and physical 

performance [27]. Overall, this study contributes to the 

growing evidence that mental toughness is a significant 

predictor of reaction performance, highlighting its 

relevance for the training and development of young tennis 

players [28]. 

5. Conclusions 

This study has examined the effect of mental toughness 

on reaction times in 16-year-old licensed female tennis 

players, providing evidence of its significant role in 

cognitive-motor performance. The results indicate that 

higher total mental toughness scores, particularly in the 

sub-dimensions of confidence and focus, are associated 

with faster Simple Reaction Times. This suggests that 

mental toughness contributes not only as a psychological 

attribute but also as a functional competency supporting 

rapid and accurate motor responses. 

While a strong association was observed for simple 

reaction tasks, the weaker relationship in choice reaction 

tasks indicates that additional cognitive processes, 

attentional control, and information processing may 

influence performance. Therefore, mental toughness 

should be considered as part of a broader framework of 

psychological and cognitive skills impacting athletic 

performance. 

The findings support the practical application of mental 

toughness development in tennis, emphasizing 

interventions targeting confidence and focus. Integrating 

such psychological training into coaching programs may 

enhance both performance and the sustainable 

development of athletes’ cognitive and emotional resources. 

Limitations of the study include the small and relatively 

homogenous sample, which may restrict the 

generalizability of the results. Future research should 

examine interactions between different sub-dimensions of 

mental toughness and cognitive control, attention, and 

stress responses, ideally with larger and more diverse 

samples. Comparative studies across age groups, genders, 

and sports disciplines will further clarify the 

comprehensive role of mental toughness in athletic 

performance. Overall, this study highlights that mental 

toughness is a meaningful predictor of reaction 

performance and should be integrated thoughtfully into 
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training and development programs for young athletes. 
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